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THE ZOELLY TURBINE. 


CONSTRUCTED BY MESSRS. MATHER AND PLATT, LIMITED, ENGINEERS, SALFORD, MANCHESTER. 


(For Description, see Page 1.) 
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DETAILS OF THE ZOELLY TURBINE. 
CONSTRUCTED BY MESSRS. MATHER AND PLATT, LIMITED, ENGINEERS, SALFORD, MANCHESTER. 


(For Description, see Page 1.) 
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THE ZOELLY STEAM-TURBINE. 


_ Tue Zoelly turbine is the youngest of the steam- 
turbines which have risen to any degree of com- 
mercial importance, and in view of the fact that it 
entered a field already occupied by powerful inte- 
rests and well-established rivals, its progress has 
been remarkable. Designed by Herr Heinrich 
Zoelly, the managing director of Messrs. Escher 
Wyss and Co., of Zurich, it was first put on the 
market in 1904, and has since then been most 
energetically developed, particularly on the conti- 
nent of Europe. Besides Messrs. Escher Wyss, 
the firms who have taken up the rights of its manu- 
facture on the Continent include Messrs. Krupp, 
of Essen, the Maschinen Fabrik, of Nuremberg 
and Augsburg, the Norddeutscher Lloyd Company, 
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the Siemens-Schuckert Werke, Messrs. Schneider 
and Co., of Creusot, the Société Alsacienne de 
Constructions Mecaniques, of Belfort, and Messrs. 
Orlando Bros. and Co., of Leghorn. For Great 
Britain and the Colonies, the rights are held by the 
British and Colonial Zoelly Turbine Syndicate, the 
chairman of which is Dr. Edward Hopkinson, 
director of Messrs. Mather and Platt, Limited. 
Mr. K. Schauer, of Messrs. A. G. Schiff and Co., 
and Baron von Kleist, of Messrs. Escher Wyss, 
are also directors of the syndicate, and these three 
companies hold licenses for Great Britain. Licenses 
have also been granted to Messrs. Jno. Musgrave 
and Sons, of Bolton, and Messrs. Jas. Howden and 
Co., of Glasgow. With so strong a backing, rapid 
development was to be expected, and we are in- 
formed that the aggregate output of the Zoelly 
turbines now constructed or on order exceeds 
550,000 horse-power. The machines vary in size 
from 100 horse-power upwards, the largest so far 
built being two of 7500 horse-power for the Secteur 
de l'Ouest Generating Station, Paris, and one of 
similar power for the Rheinisch - Westfiilisches 
Electrical Works at Essen. The Manchester Cor- 
poration have also ordered from Messrs. Howden 
and Co. a Zoelly turbine of 10,000 horse-power 
(6600 kilowatts) for the second unit in their Stuart- 
street generating station, 








The following tables are of particular interest 
as showing the general lines on which the Zoelly 
turbine has come into use :— 


H.-P. 

In 1904, 21 turbines were ordered, aggregating 21,500 

” J 65 ” ” ” 82,495 

», 1906, 103 9 ” ” 169,395 

” 1907, 98 ” ” ” 195,095 

These were distributed as follow :— 

Germany ... as S. a 162 
France on hin - an 39 
Russia re a ae ae 27 
Austria-Hungary ... ad ee 21 
England and Geleiios ; s. 7 
pain... oe os : 6 
Other countries... me “its 25 


They are installed in :— 


In view of its many merits, it is somewhat surpris- 
ing that a number of British firms have not deve- 
loped it on their own account, as it is a type parti- 
cularly easy to design. It is free from the mecha- 
nical difficulties which have been so difficult to sur- 
mount in the case of the reaction type of turbine, 
and which have gone far to discount the higher 
efficiency theoretically possible with the latter. 
Blade-stripping has no doubt occurred with impulse 
turbines, but arose solely from the bad design of 
the discs, and all patterns now madeare safe in this 
regard, even if using highly superheated steam. 
So far as the thermo-dynamic design is concerned, 
the Zoelly turbine is practically identical with the 
Rateau, which has already been very fully described 
in these columns. The broad lines of construction, 
therefore, are also generally similar, but in matters 
of detail the Zoelly turbine has many important 
features which are peculiar to it. Moreover, in 
certain respects the practice of the licensees differs 
|among themselves, so that the illustrations in this 
| article must be understood as representing the form 
|in which the Zoelly turbine is constructed by 
Messrs. Mather and Platt, Limited, of Manchester. 

Fig. 1 on Plate I. shows a general view, and 
Figs. 2 and 3 an elevation and plan respectively, 
of a Zoelly turbine and generator developing 850 
kilowatts at 1500 revolutions per minute, built by 
Messrs. Mather and Platt for the Risca Colliery 
of the United National Collieries Company in 
South Wales. A longitudinal. section through 
the turbine is shown in Fig. 4, and separately 
is given an enlarged view of the low - pressure 
gland, which will be referred to later. There 
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are, as will be seen, sixteen wheels on the shaft, 
/each in its own compartment. Steam enters the 


Electricity works .. ... «. 101 |annular steam-chest on the extreme left of the 
Electric railways ... .. .. 10 | casing and passes thence to the first wheel-chamber 
Collieries and mines ore aes S | through nozzles cored in the circular casting shown. 
Machine works «0 s+ After doing its work on the wheel, the steam enters 
Iron and steel works one oe 13 Rad . 

Textile works OR BE, the next chamber through similar nozzles formed in 
Clay and cement works ..._ ... 8 | the diaphragm between the chambers, and gives up 
Chemical works .. .. 9» 8 the velocity acquired in these nozzles to the second 
Other works... .. 27 | wheel. Thence alternately through nozzles and 


24 work with steam superheated above 300 deg. Cent. 
231 . 


30 dry saturated steam. 
206 have surface condensers. 


26 ,, central 


wheel-blades it passes away to the exhaust at the 


» upto » » .| right-hand end of the casing. 


The nozzles are divided by curved iron plates about 


bottom of the nozzle passages being the main cast- 


47, . jet ue f in. thick, which form their sides, the top and 


» o oppozed-stream mixing condensers or baro- 
metric condensers. 

The Zoelly turbine is of the compound impulse | 
type—that is, the steam is expanded successively | 
through small ranges of pressure, the velocity | 
acquired during each expansion being utilised by a 
separate single wheel. Each wheel runs in a 
compartment by itself, the number of wheels 
required being determined by the range of expan- 
sion through which the turbine has to work, the 
pressure in each compartment being never less than 
58 per cent. of that in the previous one. This 
limitation enables the full expansion at every stage 
to be obtained with simple convergent nozzles, 
which are easier to design and more efficient than 
the flared nozzles, which become necessary with 
greater expansion ratios. The impulse type of 





/ originated wi 





pressure - aa 4a pv turbine seems to haye 
Moorhouse over thirty years ago, 








ing itself, into which the division-plates are cast. 
The latter are spaced at about 2-in. pitch, and 
direct the steam at an angle of 20 deg. to the plane 
of the wheel. The nozzles at the high-pressure 
end are about @ in. deep radially, and are Sevgied 
in two groups on opposite ends of a diameter. The 
depth is maintained constant for as long as possible, 
the extra steam-way necessitated by the greater 
volume of the steam in successive compartments 
being obtained by adding extra nozzles to each group. 
Finally, when all the available circumference is filled 
by nozzles, the latter are increased in depth to accom- 
modate the increasing volume of the steam. The 
wheels are also increased in diameter in the low- 
pressure half of the turbine, so as to get the requi- 
site steam-way without using unduly long blades. 
For, overloads high- ure steam is admitted 
around the belt in the casing shown in the illus- 
tration, whence it passes ipto the turbine proper 
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by means of ports in the flange of the fourth dia-| entrance angle, as will be seen from Fig. 9, which 
P 


ragm. The effect is analogous to that of by- 
passing live steam to the intermediate or low- 
pressure cylinder of a reciprocating engine ; and 
though, of course, the steam is not used so efli- 
ciently, a large increase in the power may be 
obtained. 

The turbine casing is divided horizontally, so 
that all the wheels are exposed when the top half 
is raised. This will be well understood from Fig. 5, 
Plate II., which shows the same turbine open, 
with its rotor lifted. Eye-bolts are provided for 
lifting the cover, and with it come the upper halves 
of all the diaphragms, for these latter are also split 
horizontally. The diaphragms are of cast iron, 
slightly dished, and with horizontul flanges along the 
joint, through which temporary bolts are put to hold 
the halves together while being machiued. Nozzles 
are cast in as already mentioned, and the dia- 

hragms are located longitudinally by circum- 
erential flanges, which form spacing-pieces between 
them. Set-screws through the casing hold the 
half-diaphragms from moving when the cover of 
the turbine is lifted. The central hole in the 
diaphragms is bushed with bronze, the bore of the 
bushing being turned with numerous grooves to 
minimise the steam-leakage from one compartment 
to the next. The wheel-boss runs inside the bushing, 
with a clearance all round of about 1 millimetre. 
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The turbine-wheels are made from about 5 per 
cent. nickel steel, and are very highly finished all 
over, to minimise disc friction. This is an im- 
portant consideration with large wheels running 
at a very high speed in the dense steam prevail- 
ing in the high-pressure end of an impulse turbine. 
The Zoelly wheels vary from about 2 centimetres 
in thickness at the boss to about 1 centimetre under 
therim. About half-way between the boss and the 
rim the wheel is thickened up by a facing on each 
side, and through this thickened part half-a-dozen 
large holes are drilled. The function of these holes 
is to permit of the instantaneous equalisation of the 
pressure on each side of a wheel when the load is 
suddenly thrown on or off. Normally, of course, 
there is almost perfect steam balance, as no expan- 
sion takes place in the moving blades. Any end- 
thrust there may be is taken by a simple-thrust 
block, the function of which, however, is more to 
locate the rotating parts endwise than to do any- 
thing else. 

The plant illustrated in Fig. 6, Plate II., consists 
of a 210-horse-power turbine coupled to a centri- 
fugal pump. It differs in points of detail from the 
larger turbine, but these points will be dealt with 
subsequently. 

The blades of the Zoelly turbine are of 5 per 
cent. nickel steel, and photographs of them, to- 
gether with the distance-pieces which go between 
them, are reproduced in Pig. 7, ‘pagel. Figs. 8, 
9, and 10 indicate the way in which they are held 
in position. They are made of sheet-metal, bent to 
the curvature required, and notched at the root in the 
manner shown. They are ground to a good finish, 
both internally and externally, and the back of 
the leading edge is also ground away so as to obtain 
a very fine edge. Their thickness is about a milli- 
metre, but the longer blades taper down in thick- 
ness from root to tip. The distance-pieces are also 
of steel, machined all over, and polished on the 
upper face which is in contact with the flow of 
steam. By their shape they hold the blades so that 
the exit angle of each bucket is much less than the 


shows the form of blading in plan. As the breadth 
of the steam-way is proportional to the sine of the 
angle of flow, the acuter angle of discharge would 
choke the steam, so to avoid this the passage between 
the blades is made to increase in depth, and thus 
the diminution in width is compensated for. This is 
the reason for the sloped top of the distance-piece, 
which is shown in Figs. 7 and 10. The latter figure 
indicates very clearly the manner in which the 
blades are held. They are laid in position alter- 
nately with the distance-pieces, when the wheel is 
on its side, a length of square iron rod curved to 
the correct radius being cramped to the wheel to 
locate the notches on the then upper side. When 
the whole of the blades are inserted, the temporary 
locking-iron is removed, and replaced by a ring 
which secures all the blades in position. This 
ring is then riveted to the wheel, as shown in 
Fig. 8. The whole job is obviously of great 
mechanical strength, and the blade angles are of 
necessity accurate and fixed. As a testimony to the 
strength of the blading, we have been told of a case 
in which a nut, carelessly left in the casing, wore a 
deep groove in the blading without stripping any 
blades or putting the turbine out of action, or even 
giving any evidence of its presence until the machine 
was opened ; and we are informed that no single 








instance of the stripping of blades has been reported 
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to the makers. The Zoelly blading is not shrouded 
around the circumference, thereby differing from 
the general practice in regard to impulse blading. 
The standard blades vary from jin. to lin. in 
width, and from $in, to 8 in. in working length. 
They run with about 3 millimetres clearance of the 
nozzles, and have about the same clearance between 
their tips and the casing of the machine. The 
wheels are balanced statically before blading, and 
any correction necessary is made by enlarging one 
or more of the holes through the web. They are 
again tested for balance when complete, and any 
further correction that may be required is obtained 
by slightly filing the side of the rim at the appro- 
priate place. 

The glands, where the shaft emerges from the 
casing, are packed in a manner entirely different 
from that adopted in any other turbine. At the 
high-pressure end the steam in the first compart- 
ment, which is at a pressure of not more than about 
100 lb., has to be prevented from leaking outwards, 
while the low-pressure gland has to be tight against 
atmospheric pressure on one side and vacuum on the 
other. The glands in both cases are similar in type, 
although slightly different in construction. The 
packing consists of a a number of heavy rings of a 
special kind of bronze, having a good deal of lead 
in its composition. Each ring is in halves, which 
come together with a metal-to-metal joint, and are 
held together by a long spiral spring lying in a 
groove running round the outside of the completed 
ring. The rings do not grip the shaft, but are an 
easy fit on it. They are turned up, and split after- 
wards, three solid rings eventually making four 
useful “halves.” One of the three is cut right 
across the diameter, and the others a little on 
one side of the diameter, so that the larger 
of these latter fit with the halves of the first to 
form an exact circle. This eliminates the effect of 
the width of the saw-cut, and affords an easy way of 
getting truly circular rings with metal-to-metal 
joints. Kach ring of the packing is held in an 
angle-ring, the radial flange of which separates the 








packings. These flanges do not extend right down 
to the shaft, but when in position they leave 
grooves around the shaft which act on the ‘“‘laby- 
rinth ” principle, to effectively hinder leakage along 
the shaft. Water is supplied at a special grooved 
ring at one point of the packing, and serves as a 
lubricant, besides ensuring steam-tightness. A 
throwing ring terminates the gland on the outer 
side, and prevents any water creeping along the 
shaft. Both glands are thoroughly water-jacketed, 
in order that the rings may be kept cool under the 
high rubbing speed, and that any steam-leak may 
be condensed, and dealt with as water by the 
thrower. The packing rings ‘‘ float” in the gland, 
so that there may be no pressure of the shaft on 
their inner surfaces, but they are prevented from 
rotation by small dowels. 

The shaft is bored from end toend. Fig. 11, sub- 
joined, gives full details of the shaft, with thrust- 
collars, &c., for a turbine of substantially the same 
size as the one previously illustrated in Figs. 1 to 6. 
The necks of the bearings and the portions of the 
shaft running in the glands are lapped to the 
highest possible finish. The central part upon 
which the wheels are pressed is made in five suc- 
cessive diameters, each 1 millimetre greater than 
the previous one. Each diameter carries a group 
of three wheels, except the end one, which carries 
four. The wheels are secured longitudinally be- 
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tween a fixed collar at one end and a screw-collar 
at the other, the boss of each wheel being in con- 
tact with those on each side, so that by tightening 
up the collar the whole series is locked. The collar 
is then itself fastened by a steady-pin. The 
arrangement is somewhat different in Fig. 4, but 
amounts to the same thing. Feathers let into the 
shaft, and secured by countersunk screws, prevent 
the wheels from turning relatively to the shaft. 
There is one feather for each group of wheels on 
the same diameter of shaft. 

The bearings are fixed to the bed-plate, and are 
entirely distinct from the turbine casing, so that 
they receive no heat from the latter. Details of 
the bearing at the low-pressure end are given in 
Figs. 12 to 22, Plate III. Both bearings are water- 
cooled and provided with forced lubrication. The 
gteps are lined with white metal, and are not made 
to swivel. In the low-pressure pedestal is held 
the thrust-block, as shown in Fig. 12. This, of 
course, is split horizontally, but the parts make a 
metal-to-metal joint, and are registered against 
relative endwise motion by a small steel key fitted 
across the joint at each side. Moreover, the com- 
plete block has a groove turned all round it, into 
which fit seatings formed on the top and bottom 
parts of the estal, so that the block is held 
solid with the latter. The thrust grooves are lined 
with white metal, and careful provision is made 
for their lubrication. To adjust the turbine rotor 
in the casing, the whole estal is set into the 
required position to give the requisite blade clear- 
ance, the shaft being compelled to move with the 
pedestal by reason of the thrust-block. When the 
right position is determined the pedestal is secured 
by four steady-pins, so that it is fixed once for all. 
There is thus no possibility of the clearances being 
varied by an unauthorised person, either wilfully 
or accidentally. 

It will be noticed from Fig. 12 that the coupling 
of the shaft is completely housed in an extension 
of the pedestal. The arrangement is neat, and has 
the further advantage that any oil that creeps out 
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from the thrust-block will not be able to pass the 
coupling, as the latter acts as an oil-thrower. The 
horizontal joint of the housing is flanged and bolted 
together, and a sheet-brass ring at the ends, practi- 
cally fitting the shaft, serves as an additional safe- 
guard against the outflow of oil. 

Immediately beyond the high-pressure bearing is 
the drive to the tachometer and oil-pump. The 
details of the arrangement are shown in Figs. 
23 to 25, Plate IV. It will be seen in Fig. 24 
that bolted to the end of the turbine shaft is a 
steel extension-piece, on which is cut a worm. 
This gears with two worm-wheels, a small one, 
running at 500 revolutions, being cut on the 
tachometer shaft, and a larger one, running at 134 
revolutions, driving an oil-pump for lubricating the 
bearings, glands, &c. The tachometer shaft ex- 
tends upwards and drives the instrument spindle 
by a sort of loose cotter-joint, asshown. The whole 
of the worm gear, the footstep for the tachometer 
shaft, &c., are inside a casting, and run submerged 
in oil. The pump is of the reciprocating type, 
driven by a die in a slotted crosshead, the die being 
on the crank-pin of the shaft, to which the worm- 
wheel is keyed. There are three rams from the 
crosshead, working in parallel chambers bored in 
the solid metal of the casting. A sight-feed device 
controls the inlet to each pump, and the oil is 
forced out through a non-return valve. To with- 
draw the whole of the pump-gear it is only neces- 
sary to undo four nuts, and the casting containing it 
can then be removed bodily without interfering with 
any adjustments. The worm-gear, &c., can also be 
examined through another opening, normally closed 
by a large circular cover. 

The stop-valve is illustrated in Figs. 26 to 29, 
Plate IV. The valve itself is a simple single- 
beat construction, working horizontally, guided by 
the bore in which it slides. Steam enters by the 


bottom branch, passes round the port formed in the | 


casting, across the valve-seat, and away to the 
governor-valve, which is bolted to the right-hand 
branch. The thrust of the valve-spindle when closing 
the valve is transmitted to the latter through a 
spring, as shown. The spring is placed between a 
washer on the spindle and a plate bolted to the 
back of the valve. Thus the valve cannot be brought 
into contact with its seating with the violent blow 
which might occur were the connection rigid. 
After contact is made the pressure is increased by 
the compression of the spring until the end of the 
spindle comes into action and holds the valve rigidly 
to its seat. This provision is all the more neces- 
sary as the same valve is used as an emergency 
valve, and when acting in this capacity, of course, 
closes at great speed. The arrangement will be 
unders from the engraving. The normal opera- 
tion is by means of the large hand-wheel. This 
causes the rotation of a bevel-wheel cut with an 
internal thread, and acting as a fixed nut for a 
screwed sleeve. The sleeve is prevented from 
rotation by a spline, and from independent end- 
wise motion by a collar pinned to the spindle at the 
forward end and a catch-sleeve behind. These 
latter form abutments, through which the sleeve 
moves the valve spindle. 

In a dash-pot surrounding the end of the 
spindle is a piston attached to the latter. Obvi- 
ously, when the valve is opened, the backward 
motion of the spindle compresses the spring behind 
the piston, the thrust passing through the catch- 
sleeve. The spring has a working travel of 2 in., 
and exerts pressures, at the ends of its travel, of 
350 lb. and 535 lb. respectively. The catch-sleeve 
referred to has longitudinal grooves cut along it, 
and in a certain position these coincide with in- 
ternal projections in the bore of the screwed sleeve. 
Normally, however, there is not coincidence, but 
should the trip-lever, shown keyed to the catch- 
sleeve, in Figs. 26, 27, and 28, be depressed, the 
sleeve will be rotated until the two coincide. This 
is the emergency trip-motion, she dash-pot spring 


then driving the spindle forward independently of 


the position of the bevel-wheel, and closing the 
valve. The catch-sleeve, of course, slides inside 
the screwed sleeve, the latter remaining as before. 
After leaving the stop-valve, the steam flows to 
the throttle-valve, which is, of course, controlled by 
the governor. Messrs. Mather and Platt control the 
throttle-valve directly by the action of the governor, 
and without the intervention of any relays, such as 
were used in the original aon of the Zoelly tur- 
bine. This saves a great deal of needless compli- 


cation, for it has been amply proved that, given a 
powerful goverpor and a well-balanced valve, a 





direct mechanical connection gives every bit as 
good governing as can be obtained with relays. 
The governor employed by Messrs. Mather and 
Platt is that known as the ‘‘ Chorlton- Whitehead ” 
type. In external form it is a polished cylindrical 
casing forming a chamber filled with oil, in which 
the working parts are immersed. Its general ap- 
pearance is shown in Fig. 1, Plate I. The in- 
ternal mechanism is illustrated in Figs. 30 and 31, 
Plate IV., which, however, refer to a governor of 
oy different type, in which the connection to 
the valve-gear is made from a spindle projecting 
through the top of the casing. In the case of the 
turbine-governor the connection is made below, for 
convenience, but otherwise there is no essential 
difference. The governor is divided horizontally 
by a centre-plate, to a lug on which the levers are 
attached. Two levers go upwards to each weight, 
to which they are pinned, as shown in Fig. 31, 
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the other hand, if the valve were completely 
closed, the piston would become immovable, thus 
putting the shorter part of the compound spring 
out of action. This would virtually stiffen the 
whole of the governor spring—so much, in fact, 
that a variation of some 8 per cent. in speed would 
correspond to the extreme positions of the governor. 
This is too much for close governing, but a position 
of the valve can be found in which hunting is pre- 
vented and yet the governor will be isochronous, 
subject to a time-lag of two or three seconds. It 
will thus maintain a perfectly constant speed at 
all loads, which is a feature only possible with an 
isochronous governor, and yet will not hunt, as such 
governors always tend to do. 

Drawings of the throttle-valve are given in Figs. 
32 to 35, Plate V. Referring to Figs. 32 and 34, 
the steam enters on the left-hand side, and, passing 
round the annular passage, enters the valve by half- 
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1. Test number “ 3. 2 3 . y | 8 
2. Date.. ee os oe os oe oo os . 14/2/08 | 14/2/08 | 14/2/08 | 14/2/08 | 14/2/08 | 14/2/08 | 14/2/08 | 14/2/08 
3. Duration of test .. ee - ee ai minutes 60 | 6 60 | 6 | 60 60 60 €0 
4. Total ou'put, exclusive of excitation. . ss .. kw.! 8890 5070 | 6008 | 128t | 2625.2 | 2647.8 8766 = 5141.2 
5. Useful output, exclusive of excitationand fan power ,, 3863 5046 4984 | 1256 | 2602 2624 3743 5118 
6. Useful output, exclusive of excitation and air-pump } | } 
work .. ee ee ee oo oe oo Rw. 
7. Efficiency of generators... a bd a i. wl oe 94 os | 85 | 925 92.5 94.2 95.9 
8. Total output on shaft .. = se oa B.H.-P. 5685 7320 7250-| 2050 | 3860 3895 5443 7345 
9. Steam preesure in front of stop-valve -. @tm. abs.) 11.95 1L.61 11.7 | 12 ; 11.9 11.7 11.8 11.3 
10. Steam temperature in front of stop-valve .. deg. Cent. 272 (274.2 [280.6 268.56 | 278 279 278 284 
9a. Steam pressure in front of first nozzles atm. abs.) 8 .8 9.74 8.5 5.8 5.8 7.7 9.4 
10a. Steam temperature in front of first nozzles.. deg. Cent. 267.2 273.8 /|2836 (2632 | 279 279 287 
11. Steam pressure in exhaust branch .. .. atm.abs. 0.115 0.116] 0.122 | 0.103 0.103 0.103 0.117 0.082 
2. Vacuum in exhaust branch ... és percent. 89.5 4 87.8 89.7 90.1 90.1 &&.8 92.1 
13. Total steam consumption per hour .. “s -. kg.) 80,137 | 37,280 | 36,522 | 13,898 | 21,503 21,760 28,765 35,242 
14. Steam consumption per kilowatt generated per hour (4) ,, 7.75 7.36 7. 10.45 
16. ” 9 useful kilowatt a (5) 5, 7.79 7.39 7.32 10.66 | 8.27 8.29 7.69 6.89 
16. ’ ” ” ” (6 ” 
17. wt ’, . turbine brake-horse-power (7),, 5.38 5.18 | Bll | 6.63 | 5.66 5.67 5.36 4.87 
18. Available heat from stop-valve pressure to exhaust pres- j | 
~ ii ae Be ; calories' 184.6 (183.8 [183.5 [1864 | 
19. Theoretical consumption per horse-power .. .. kg. 848 3.49 3.5 3.44 
20. Thermodynamic efficiency ne ei xs (19) p.c., 64.6 | 67.5 63.6 52 | 
21. Available heat from front of first nozzles to exhaust 
(9a) to (10a) cals. 170.8 178.5 178.4 (145.4 164 165 171.5 191.5 
22, Theoretical consumption per horse-power .. ‘i. al oe 3.59 3.6 4.42 | 3.91 3.89 8.75 3.36 
23, Thermodynamical efficiency .. os mn (22) p.c. 69.9 69.5 70.5 | | 69 68.5 69.8 68.8 
Guaranteed steam consumption at 114 atmospheres ab- 
solute inlet pressure, 275 deg. cent. inlet steam tem- 
perature, 88 per cent vacuum at } and full load, | . 
and 90 percent. vacuum at } and 4lcad .. - ky} S34 7.65 7.65 | 111 8.60 8.58 8.15 








which gives a section through the weights. A 
single lever on each side communicates the motion 
of the weights to the governor-sleeve or spindle. 
The weights are cored out to receive the springs, 
the outer ends of the latter being held by washers 
connected together by bolts passing through the 
weights themselves. One of the springs is divided 
into two parts, between which a piston is inter- 
posed. This piston fits the bore of the weight, and 
thus a dash-pot is formed, which prevents hunt- 
ing of the governor. There is an adjustable 
needle-valve controlling a port communicating with 
the dash-pot. The bottom part of the casing, 
below the diaphragm, is entirely filled with oil, and 
the top part about four-fifths full. If the dash-pot 
valve is wide open, so that the oil can flow freely in 
and out of the dash-pot, the latter is out of action, 
and the divided spring will behave as one complete 
spring, the piston merely acting as a washer. The 
compound spring, under these circumstances, is 
exactly equivalent to the single spring in the other 
weight. Both are designed so as exactly to counter- 
act the centrifugal force of the weights in all 

itions at a constant speed. Thus any variation 
in speed would move the governor through its whole 
range, and the engine would hunt violently. On 





a-dozen ports, cored in the cast-iron bush which 
forms the valve-seating. The lower and upper ports 
are shown in Figs. 36 and 37 respectively. The 
upper part of the valve is a close sliding fit in the 
bush, while the lower has about half a millimetre 
clearance all round, and rests on a coned seat 
when the valve is shut. When it is open, 
steam passes both upwards and downwards from 
the central portion; but the main flow is up- 
wards and out through the upper ring of ports. 
These taper to an elongated point at their lower 
edge, so that the control may be gradual. When 
closed the upper ring of the valve laps over the 
lowermost point of the upper ports by 4 millimetres, 
and has a further reset of 42 millimetres. It is 
176 millimetres in diameter, and balanced as 
regards steam pressure, while the simplicity of its 
form precludes troubles from distortion. The 
spindle has no packing in the ordinary sense of the 
word. It es through a well-fitting bronze 
sleeve of considerable length, and the part within 
the sleeve is turned with a number of shallow 
grooves, which check the flow of steam along the 
spindle. Any slight leakage which occurs will be 
in the form of water, and a drain is provided to 
take it away. The upper part of the spindle carries 
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THE ROYAL EDWARD DOCK AT AVONMOUTH, BRIS 
MR. W. W. SQUIRE, M. INST. C.E., ENGINEE 
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BRISTOL; THE ENTRANCE-LOCK AND GRAVING-DOCK. 
ENGINEER TO THE BRISTOL DOCKS COMMITTEE. 
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a small solid piston, which fits the casing well, and 
serves both as a guide for the spindle and a further 
check to the escape of steam. 

We have already described the emergency action 
of the main stop-valve when me yw The emer- 
gency governor which actuates the tripping of the 
stop-valve, and thus shuts down the machine 
should the speed become excessive from any cause, 
is situated in the base of the casting carrying the 
Whitehead governor and driven by the same worm 
gear. It consists, as shown in Figs. 39, 40, and 41, 
of a weight pinned on a plate rotating horizontally, 
and held in against centrifugal force by a spring. 
When the speed exceeds a given amount the weight 
overcomes the spring, and, moving outwards, its har- 
dened end comes in contact with a lever fixed to a 
spindle extending through the casing. On‘ the 
outer end of the spindle is a catch, which engages 
with a notched rod, as shown in Fig. 38. This rod is 
attached at the other end to another set of levers. 
When the emergency governor acts, the catch is dis- 
engaged and the rod is forced forward by a strong 
compression spring. In going forward it rotates 
the levers to which it is attached, and one of these 
lifts the stop-valve lever and releases that valve in 
the manner already described above. There is no 
wear on any part of the emergency governor, as the 
parts only move in cases of emergency. 

The lubrication of the turbine-bearings has been 
referred to in connection with the description of 
them. The oil, after leaving the bearings, is re- 
turned to a large cast-iron tank beneath the high- 
pressure bearing, where it is cooled. Cooling is 
effected by means of a system of water-pipes inside 
the tank. . The arrangement is shown in Figs, 42 
and 43, Plate V. Each separate pipe is of [J shape, 
having its ends expanded into a copper tube-plate, 
which forms an end-cover for the tank. Outside 
this is a water-box with diaphragms, which compel 
the water to pass upwards through one vertical row 
of tubes in series, and downwards through the next. 
There are altogether 48 tubes; they are of rolled 
brass, 20 millimetres inside diameter and 1 milli- 
metre thick. They are supported at the far end by 
round rods threaded through bars, the latter serv- 
ing to space the vertical rows. 

At the Franco-British Exhibition Messrs. Mather 
and Platt are showing a particularly effectively- 
designed Zoelly turbine of their own construction, 
direct-coupled to a centrifugal pump. The neatness 
of the whole consiruction is commendable. A 
photograph of the plant is reproduced in Fig. 6 
on Plate II., and a section through the turbine 
in Fig. 44, page 3. The construction will be 
generally understood from the description we 
have already given. The arrangement of the 
governor, directly attached to the end of the 
shaft, is worthy of notice. The governor is of 
a special type, modified slightly to suit its hori- 
zontal position. 
power, and develops this power at 3000 revolutions 
per minute. Thisis, of course, an unusually high 
speed for a centrifugal pump, but we believe that 
tests of the plant have shown it to be entirely satis- 
factory and to give a high efficiency. 

In Figs. 45 to 51, page 3, are given details of the 
bearings for the above turbine. As will be seen, they 
are of the most simple and straightforward type. 
They are not made spherical, nor is forced lubrica- 
tion applied, the simple method of ring-lubrication 
being found ample. Two sets of three rings are 
used for each bearing, each set of rings running 
together. The elimination of an oil-pump and all 
the piping it implies is a great advantage both to 
the maker and user of the plant, while the method 
of fixing the governor direct on the turbine-shaft 
avoids all necessity for skew or other gear drives, 
and most sensibly simplifies the construction. 
There is no question of the adequacy of ring- 
lubrication for the smaller sizes of turbine, although 
forced lubrication is generally specified, possibly 
under the influence of high-speed engine practice. 
For machines in which the load on the eS 
great an oil-pump has its advantages, particularly 
if arranged so that-it may be worked by hand for a 
few strokes before the turbine is started up. 

We give in Fig. 52, page 4, steam-consumption 
curves of a 5000-kilowatt Zoelly turbo-generator con- 
structed on the Continent for the Rheinwestfal elec- 
tric station at Essen. The fi upon which the 
curves are based are given in Table I. The thermo- 
dynamic efficiency of the turbine has been deduced 
from the over-all efficiency of the plant by allowing 
for the generator losses. These latter, it will be 
noticed, are a little high for so large a machine, and 


The turbine is rated at 210 horse- | P° 





the vacuum has been measured in the exhaust 
branch, whereas the more general practice in this 
country is to measure it in the condenser. Two 
sets of values are given for the thermodynamic 
efficiency : the first values, in line 20 of the table, 
represent the percentage of the available work in 
the steam in expanding from its condition at the 
stop-valve to the exhaust condition. The second 
set of values, in line 23, are slightly more favour- 
able, as they do not debit the turbine with the 
unavoidable losses due to the throttling of the 
steam in the valves. The highest thermodynamic 
efficiency recorded in the latter case is 70.5 per 
cent., this being obtained with a load of 7250 
brake horse-power on the shaft, a steam pressure 
at the wee-vere of 172 lb. absolute, and a vacuum 
in the exhaust-pipe of 26.25 in., the superheat 
being 166 deg. Fahr. The theoretical consumption 
of any heat engine under such conditions is given 
in the table as 7.8 lb. of steam per horse-power 
hour, the turbine in question consuming 11.2 Ib. 
per French horse-power hour. The consumption 
of the turbine and generator together is 16.1 lb. per 
kilowatt delivered at the machine terminals, the 
plant not being credited with the power taken by 
the exciter, fan, and air-pump. 

Fig. 53, page 4, shows steam-consumption curves 
of asmaller Zoelly machine, built for 3000 kilowatts. 
The curves are self-explanatory, and from them it 
will be seen that, under the conditions of the test, 
the actual steam consumption at 3500 kilowatts was 
15.1 lb. per kilowatt-hour, or 10.6 per brake horse- 
power per hour. The boiler pressure was 176 Ib., 
the vacuum about 27.2 in., and the superheat about 
100 deg. Fahr. This is a very creditable result 
for the machine. Both sets of curves show how 
well economy is maintained down to quite a small 
proportion of full load. 

Coming down to Zoelly turbines of very small 
size, two 45-kilowatt turbo-generators have been 
installed on the destroyer Albatross, of the Imperial 
German Marine, for supplying current for search- 
lights and other purposes. The steam pressure was 
about 100 lb. per square inch at the stop-valve, and 
the following steam consumptions per kilowatt-hour 
were obtained at the official trials of the machines :— 


Guaranteed. Machine A. Machine B. 





Full load and 24-in. vacuum 88.5 Ib. 36 Ib. 35.6 Ib. 
Half load and 24-in. vacuum 54 s,, 43.5 ,, 43.3 ,, 
Full load and free exhaust .. 59.4 ,, ~ ee 
Half load and free exhaust.. 85.6 ,, 71.5 ,, 





Among the more important installations of the 
Zoelly turbine, besides those we have already 
alluded to, we may mention as either at work or 
under construction :—City of Brussels, 7500 horse- 

wer; Moscow, 5000 horse-power; St. Peters- 

urg, two of 5000 horse-power ; Lodz, 5000 horse- 
wer, a!l running at 1500 revolutions and driving 
three-phase generators; and Lille, 7500 horse- 
power; Charlottenburg, 6900 horse-power, run- 
ning at 1000 revolutions, and also driving three- 
phase generators. Two for the Falcon Mill Com- 
pany, of 750 horse-power, by Messrs. Jno. Mus- 
grave and Sons, of Bolton ; two for the Powell 
Daffryn Company, of 3000 horse-power, and one 
for Wimbledon, of 1350 horse-power, by Messrs. 
Jas. Howden and Co.; and particularly a most 
interesting plant now under construction by 
Messrs. Mather and Platt for the Montreal 
Water and Power Conant. This plant consists 
of a turbine of about 2000 horse-power, 1500 revo- 
lutions, coupled direct to a high-lift turbine-pump, 
with a capacity of 15,000,000 gallons per 24 hours, 
400 ft. head. It is to be installed at the river-side 
pumping station of the company for pumping the 
St. Lawrence water to a high-level service reservoir 
in the Montreal mountains. 

The application of the Zoelly turbine to marine 

ropulsion is still in an early stage of development, 
but already marine turbines aggregating 42,000 
horse-power are under cunstruction, including those 
for the small cruiser Ersatz Schwalbe, of the 
Imperial German Marine. 

e have to thank both Dr. Edward Hopkinson, 
chairman of the British Zoelly Turbine Syndicate, 
and the firm of Messrs. Mather and Platt, Limited, 
of Salford, for allowing us to make the fullest in- 
spection of their turbine work, and enabling us to 
describe it in so great detail. 





Oxrorp University.—The Drapers 
decided to grant the sum of 22,0002. for 
equipment of an electrical laboratory, 
them to the University of Oxford. 


ROYAL EDWARD DOCK AT 
AVONMOUTH, BRISTOL. 
(Concluded from page 859 of our last volume.) 

WE continue .in this issue our series of illustra- 
tions of the Royal Edward Dock at Avonmouth, 
which is to be opened on Thursday of next week by 
His Majesty the King, who will be ‘aceompanied 
by'the Queen. In our previous article we reviewed 
briefly the development of the port of Bristol, and 
gave a general description of the extensive scheme 
which is being carried out by the City ration 
of Bristol, who now own the whole of the harbour 


and dock works of the port, including those at 
Avonmouth and Portishead. We refe generally 
to the extensive excavating work n for the 


construction of the new Avonmouth: Docks. The 
concluding part of our article dealt with the system 
of constructing the two piers which form the en- 
trance to the new docks from the River Severn, 
the length of the north pier being 1200 ft , and of 
the south pier 900 ft. On Plate VI., one of the 
three two-page engravings of the dock which we 
publish this week, we give the developed elevation, 
plan, and section of the south pier (Figs. 11 to 16). 
On this south pier there will be erected a railway 
station for the use_of passengers embarking and 
debarking from the ocean steamers. 

As fully explained-in our preceding article, the 
piers have been built of cement concrete monoliths 
measuring 30 {t. by 25 ft. The cross-sections show 
the general arrangement of these monoliths, which 
have each four pockets, measuring.6 ft. 6 in. by 
8 ft.6in. Steel shoes were fitted to facilitate sink- 
ing, and these having been placed on the surface 
level, 3 ft. of concrete was puton within shuttering, 
and successive layers of 3 tt. added... The material 
was ‘‘ grabbed out” from the pockets, as already 
described. The monolith having been sunk until 
rock was reached, the botiom of each pocket was 
sealed, and the whole of the interior filled with 
concrete. Cross-sections at various points in the 
length of the pier, Figs. 13 to 16, show the con- 
struction of the piers with their superstructure of 
massed concrete built within shuttering, and tho 
timber os along the side adjacent to the 
entrance channel. ; 

For the round heads of the two piers circular 
| monoliths were adopted. ‘These monoliths were 
| 55 ft. 64 in. in diameter, and, as we indicated in 
our previous article, are probably the largest ever 
| sunk. The success of the operation largely depended 
| upon the design of the steel shoe for facilitating 
| sinking, and considerable interest will therefore be 
| taken in the design of this shoe, particularly as it 
| proved a successful. On Plate VI. we 
| give detail drawings of the shoe, which was 55 ft. 
/in diameter over the skin plates, and of a total 
| depth of 11 ft. As the drawings reproduced (Figs. 
17 to 28) are most complete, it is unnecessary that 
we should enter into a minute description here. 
The procedure in sinking was that usually adopted, 
grabs being used for raising the material from the 
pockets, from which the water was also pum 
out as required. The round head was sunk, like 
the other monoliths of the piers, until the red 
marl was reached, and the care bestowed in the 
operations resulted in a satisfactory vertical line 
being maintained. 

In order to facilitate the construction of the 
entrance-lock, and to ensure dryness within the 
area of these works, it was decided to extend the 
monolithic structure of the piers across the opening 
to the lock, and this work is shown in Figs. 29 
and 30 on Plate VI. As already explained in 
the preceding article, the floating caisson con- 
structed for the graving-dock was built across 
the mouth of the entrance-lock, the dimensions of 
the lock and graving-dock being the same. As 
soon as this caisson had been put in place, and its 
height temporarily increased to coping level (this ex- 
tension being necessary, owing to the difference in 
the depth of the lock as com with the graving- 
dock), it was possible to blast away the concrete 
dam to the invert level; but the lower part has been 
left to form an apron. Outside of the concrete 
dam, as shown in Figs. 29 and 30, a mud-bank was 
left, which was subsequently dredged. 


Tae Enreance-Lock axp Gravine-Dock, 
The general plans of the entrance-lock and the 
ving -dock are given, with other views, on 
te VII. These works are parallel to each other. 
With our previous article we gave photographic 
views of the lock and dock in course of construc- 
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heart. Some of the balancing culverts are illus- 
trated in the view on e 10 (Fig. 67). The 
following list shows the duties which may be accom- 
plished by the system of sluices in connection with 
the graving-dock and entrance-lock :— 


1. To pump both compartments, or the whole of the 
graving-dock, and discharge into the wet dock. 

2. To pump the inner compartment only of tke graving- 
dock eal diesbeege into the wet dock. 

3. To pump the outer compartment only and discharge 
into the wet dock. pe 

4. To run off the water by gravitation to the river 
without pumping from the whole of the graving-dock, or 
to fill the graving-dock from the river. E 

5. To run off the water by gravitation to the river from 
the inner compartment only, or to fill the dock from the 
river. 

6. To fill the graving-dock from the wet dock. 

7. To pump from the river to raise the wet-dock level. 

8. To pump from a high-level intake of the lock to the 
wet dock, to return the locking water to the dock. 

9. To fill the lock from the wet dock. 

10. To run off the water from the lock to the river. 


The sluices are worked by hydraulic motors, pro- 
vided, with other similar gear, as stated above, by 
Messrs. Tannett Walker and Co., Limited, Leeds. 
The hydraulic pumps in the old dock power-station 
are utilised to provide the pressure-water for the 
sluices and other hydraulic rams on the works. 

The pumping machinery for emptying the docks, 
&c., has been supplied by Messrs. Tangyes, 
Limited, Birmingham. The power-station is, as 
shown in the plan and sections on Plate VII., 
between the entrance-lock and the graving-dock. 
It therefore forms a central feature of the illustra- 
tion on page 10 (Fig. 66). 

The main plant consists of three vertical coupled 
compound centrifugal pumping-engines, each of 
about 850 indicated horse-power. The centrifugal 
pumps, which are coupled direct to engines, have 
cast-iron impellers, 7 ft. 3 in: in diameter, keyed on 
steel spindles. The discharge branches are 54 in. in 
diameter, and there are two suction-pipes 38} in. 
in diameter. Each delivery branch is fitted with an 
hydraulic sluice-valve operated from the engine 
bed-plate. The discharge from each pump is con- 
nected to the pipes built in the dock-wall by 
separate pipes fitted with packing-boxes. The 
three pumps together are to empty the graving- 
dock, which contains 3,350,000 cubic feet of water, 
in two hours, the maximum lift being 38 ft. 

Two of the engines are non-condensing, having 
cylinders 22 in. and 38 in. in diameter with a 24-in. 
stroke. The other engine, which will be used 
every oe or keeping up the level of water in the 
wet dock, in which work economy is important, 
is arranged to run condensing, the low-pressure 
cylinder being increased to 42 in. in diameter, to 
allow for higher expansion. Each high-pressure 
cylinder is fitted with a piston-valve, the one for 
the condensing engine having an internal expansion- 
valve, adjustable by hand whilst the engine is in 
motion. The low-pressure slides are of the ‘‘trick” 
type, provided with balancing cylinders. 

The engines are fitted with governors, arranged 
to come into operation when the maximum speed 
is exceeded ; these are of the Porter type, worked 
by cut gearing, and fitted with an oil dash pot. A 
convenient platform is arranged round the cylinders 
supported by cast-iron brackets from standards, 
with a substantial stairway. The working steam 
pressure is 135 lb. ; the boilers and engines are of 
special strength, to carry 160 lb., and the con- 
densing engine will be supplied with steam of 
120 deg. superheat. 

The surface condenser is of cast iron, fitted with 
Muntz metal tube plates and } in. brass tubes with 
screwed ferrules. A separate vertical coupled 
engine is provided for working the airandcirculating 
pumps, the former constructed in accordance with 
Edwards's patent. There are two 12 in. drainage 
pumps, one worked by a compound steam-engine, 
the other by a Siemens motor. 

The main condensing-engine and c'rainage-pump is 
supplied with steam from two Lancashire Saas, 
8 fe 6 in. in diameter by 30 ft. long, fitted with 
superheaters and economiser; and three Babcock 
and Wilcox tubular boilers are provided for supply- 
ing the non-condensing engines. Both sets of 
boilers are provided with induced-draught fans 
and engines. A detartariser is supplied for soften- 
ing the feed and removing the oil. 


Tae Wer-Dock Watts. 


The trenches for the walls of the main basin 
were excavated between 12-in. by 6-in. pitch-pine 


9-ft. centres, and transverse struts, &c., all as 
shown on the section (Fig. 31 on the two-page 
plate VI). In taking out the silty mud the 
skips were filled by hand labour, raised by crane, 
tipped into wagons, and the material conveyed 
to the reclamation ground either by a stationary 
winding-engine or by locomotives, of which thirty- 
seven were vane wl | during the construction of the 
works. The trench was excavated to the rock—a 
depth of 54 ft.—and filled with cement concrete of 
a proportion of 6 tol in the bottom and of 8 tol 
in the top, with a facing of 4 to 1 up to a height of 
about 14 ft. below the cope. There is at this level 
a corbel course of masonry projecting 44 in. from 
the lower part of the wall, which has a slight batter 
from the toe. The upper part of the wall is 
vertical, and is faced with brindle brick-work 
with a granite cope. This construction, which is 
clearly shown ‘in Fig. 32 on the two-page Plate 
VI., prevents ships from rubbing against the 
concrete face below the corbel. Near the surface- 
level there has been constructed, for the accommo- 
dation of hydraulic, fresh-water, and other mains 
and electric cables, a culvert 5 ft. wide, with 
manhole openings at 100-yard intervals. This cul- 
vert is continued in a cast-iron shaft, 6 ft. in dia- 
meter, down the walls and under the bottom of 
the junction cut between the old and new docks, 
and under the floor of the graving-dock and 
entrance-lock. 

A change in the method of constructing the walls 
was involved at the north side, where the old 
river channel crossed the site of the works some 
twenty-five or thirty years ago, and had become 
silted up, owing to some barges grounding there. 
Very soft material was disclosed by the prelimi- 
nary borings, and it was deemed inexpedient to 
build any part of the north wall in open trench. 
For a length of 700 ft. concrete monoliths were 
sunk, as in the case of the piers. 


Tue Junction Cur Between THE NEW AND 
Otp Docks. 

A more than usually interesting part of the work 
was the construction of the junction cut between 
the new and old docks. Care had to be taken to 
avoid any risk of water from the old dock breaking 
through to the new works, as the old walls had 
been founded at a much higher level than the base 
line of the new works. To isolate the new basin 
from the old a section of the walls nearest the new 
dock was completed on the trench system, the 
sliding caisson camber built, and the caisson, con- 
structed by the Motherwell Bridge Company, 
Limited, put in place before any excavation was 
made adjacent to the wall of the old dock. The 
caisson thus became an effective barrier to the 
flooding of the main dock in the event of the uld 
wall collapsing, but the care exercised in the subse- 
quent operations was rewarded with complete 
success. The caisson is actuated by hydraulic 
machinery, by Messrs. Carrick and Wardale, 
Gateshead-on-Tyne. 

There is a swing bridge over the junction cut and 
it also was completed at an early stage, so that 
the railway traffic could be run over it before the 
old line was cut away by the excavations for the 
junction cut. This was necessary, as the line is 
used for passenger traffic to the mail steamships 
using the docks. This swing-bridge, which has a 
double line of rails, with footpath on each side, is 
of the parallel lattice-girder type, and is operated 
by hydraulic machinery. It was built by Messrs. 
Alex. Findlay and Co., Motherwell. The machi- 
nery, as well as the capstans throughout the works, 
was supplied by Messrs. C. and A. Musker, 
Limited, Liverpool. 

Upon the completion of the caisson the work of 
building the walls of the junction cut up to behind 
the old dock walls was undertaken. Here again 
the monolith system was preferred to open trench- 
work, as the former minimised the possibility of 
any collapse of the old walls. The method adopted 
corresponded with that in other parts of the work, 
and here also the space of about 5 ft. between the 
monoliths was filled with concrete, grooves being 
left in the outer walls of the monoliths to form keys 
for the material laid in situ. 

This system was continued up to the rear of the 
old walls. Special provision was made in the design 
of the shoes of the monoliths near the old walls, so 
that air-locks could be used if ultimately found 
desirable ; but although as much as 1300 tons of 
kentledge had to be used to sink these monoliths, 





shéet piling, with 12-in. by 12-in. main piles at 





no resort to the pneumatic system was necessary. 


The old dock wall at the end of the junction cut is 
now being removed. Divers are employing tonite 
to blast the masonry, and the débris is taken up by 
grabs. It is arduous and expensive work, involv- 
ing great care at each step. 


Transit SHEDs. 


A passenger station is to be constructed on the 
south entrance pier for the embarkation and de- 
barkation of steamship passengers. A railway will 
connect this station with the Great Western 
system. 

For imports and exports large sheds have been 
built on the east and south sides respectively. For 
the former there are two double-storey buildings, 
each 500 ft. long and 125 ft. wide, having to the 
rear a covered way 34 ft. wide over a double-track 
loading way. This building is illustrated by the 
drawings reproduced on the two-page Plate VIII. 
These buildings are fine examples of the Henne- 
bique ferro-concrete system. The foundations con- 
sist of piles in groups of two, three, four, and five 
er respectively from the rear to the front of the 

uilding, as shown on the cross-section (Fig. 39). 
The clusters of piles are braced at the top by 
longitudinal and transverse tie-beams, which carry 
the columns supporting the first floor and the roof 
above it. The side walls are of galvanised cor- 
rugated sheet, with continuous sliding doors. A 
considerable part of the roof is flat, to add to the 
storage capacity, as here non-perishable goods can 
be deposited. It also carries the cranes. The part 
of the roof furthest from the quay face is built 
up of light principals and galvanised sheeting 
(Fig. 44). The first floor extends over the loading- 
way at intervals, forming platforms with hatches, 
so that goods may be lowered into the railway 
wagons below. Between these platforms the 
loading-way is covered by roofing of light prin- 
cipals and galvanised sheeting (Fig. 44). There is 
a roof crane-track, 26 ft. 3} in. gauge, along the 
side of the sheds next to the quay-wall, and on 
this there will be used electric-cranes of 14 tons 
capacity, by Messrs. Higginbottom and Mannock, 
Limited, Manchester. A lifting platform (Figs. 
41 and 42) is provided on the side of the building 
next the quay at the level of the first floor, on 
which goods may be deposited by the crane for 
distribution on this floor ; but hatches are also pro- 
vided along the crane-track. 

For the east side of the dock there has been 
supplied by Messrs. Tannett Walker, and Co., 
Limited, Leeds, a portable hydraulic crane, having 
@ maximum range of 36 ft., with a minimum range 
of 18 ft, the height of jib end sheave when at 
maximum range being 47 ft., the lift 70 ft,—viz., 
30 ft. below rail-level and 40 ft. above. 


THe GRANARY. 


As grain is imported in great volume, it was to 
be expected that special facilities would be pro- 
vided for dealing with wheat, &c. The arrange- 
ments are admirable, the central feature being a 
grain-store 220 ft. long, 70 ft. wide, and 98 ft. 10 in. 
high from the basement floor to the bottom of the 
roof principals. This building, as shown in the 
longitudinal and transverse sections on Plate VIII, 
(Figs. 45 to 48), is divided into three portions, one 
with six floors, each with an area of 4200 square 
feet and designed to take at least 5-ft. depth 
of grain (Figs. 45 and 47), a second with 78 silos 
9 ft. 6 in. by 11 ft. 3 in.-inside measurement, and 
50 ft. 4in. deep (Figs. 45 and 46); and the third is 
an elevator tnd weigh section (Fig. 45). Under all 
of these there is a sacking-off floor, with distribut- 
ing tunnel below, and above all a machinery floor, 
with conveyor bands, &c. The roof is of light 
principals, with glazing on the northern slope, and 
galvanised iron on the southern side. 

The construction is on the Hennebique system of 
ferro-concrete. The piles have been driven 50 ft. 


under the silos, and of five under the columns, 
the groups being at 10-ft. intervals. These piles 
are nsed together by longitudinal and transverse 
beams, and carry the columns to take the grain 
floors and to carry the silos. The columns, in the 
latter case, are housed snugly in the corner formed 
by the angles of the bottom hoppers. The outer 
walls are 9 in. thick normally, and 1 ft. 3 in. over 
the pilasters. They rest on longitudinal beams 
carried on the piles. 

The distribution of the grain from the ship's hold 








into the granary is entirely automatic. A tunnel 


into the substrata, and are in clusters of three 








a 








Jury 3, 1908.] 


ENGINEERING. 


> 





has been constructed behind the dock wall, in 
front of the transit shed, as shown in the cross- 
section of the sheds (Figs, 39and 49). Turning at 
right angles to the east, this tunnel connects with 
the granary alongside the elevators. The tunnel in 
front of transit shed No. 1 is 11 ft. wide to accommo- 
date two bands (Fig. 40), and that at transit shed 
No. 2 takes the same belts and two more, so that 
four conveyor-bands run into the granary (Fig. 39). 
These bands are 22 in. wide, and run at a speed 
of 650 ft. per minute. The grain is fed to them 
from the ships’ alongside through shoots, and 
is delivered by them to four weighing-machine 
elevators at the eastern end of the granary. These 
discharge into the automatic weighers which take 





Fig.68secrion THRO CENTRE OF GROOVE A.8. 


been built on the sacking-off floor level on each 
side of the granary. These loading-ways, 26 ft. 6 in. 
wide, are covered by lean-to roofs of galvanised 
iron. In order that grain may be shipped into 
barges and coasting steamers, a Kesh doval sounegtee 
is being constructed from the granary to the dock. 
This will take sacks or grain in bulk, and will have 
a capacity of 800 sacks per hour, with a belt speed 
not exceeding 250 ft. per minute. The New Con- 
veyor Company, Limited, Birmingham, carried out 
this part of the undertaking. 


Tue Export SHEp. 
The export shed on the south wall is of excep- 


tional interest, because of its simple and economical | to 
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3000 Ib, of grain per turn of the scale and dis- 
charge each successive load into a boot, whence it 
is again raised by one of four elevators, each cap- 
able of raising 100 tons of wheat per hour. These 
deliver the material to conveyor-bands on the top 
floor. As these are fitted with removable ‘‘ throw- 
offs,” the grain can be passed into any of the seventy- 
eight silos, or on to any, part almost of any of the 
six grain floors. Shoots enable the grain to be put 
into sacks on the ground floor, or to be to 
conveyor-bands in a tunnel under the ment 
which communicates with the main elevators. This 
enables grain stored at any point to be removed 
automatically to any other point. 

For the dispatch of the grain a loading-way has 





Avonmouts ; Messrs. Brown, Lenox, 
anp Co., EncineeRs, PontyPRIpD. 


roof. Detail drawings are reproduced on 6 
and 7. The building is 450 ft. long, 100 ft. wide with 
a covered way along the shore side 31 ft. in width, 
It is a single-storey bullae, 
steel work, founded on timber piling... Fig. 49 is 
a cross-section, including the quay veranda, the 
shed, and the rear span which covers in the load- 
ing track. Fig. 50 shows in part the elevation 
towards the dock, and that towards the roadway 
running parallel to the loading railway track on 
the shore side of the walang, the latter indi- 
cating the system of sheeting forming the walls. 
These, as in the transit sheds, are on sliding-doors 
throughout. On page 7 the details of construc- 
tion are clearly shown. Fig. 51 gives an elevation 


entirely of iron and| be h 





to the dock, showing the lattice-girder which forms 
the bracing stay from end to end of the building, 
with the end sheeting ; while Figs. 53 and 54 are 
details of these spans, to which reference will be 
made later. re 55 and 56 show the system of 
door-framing. e details of the roof covering the 
loading-track are shown in Figs. 57 to 60 on the 
same page. This span, it will be remembered, runs 
longitudinally behind the main building, and is con- 
nected to it at the joists, the details of this conneco- 
tion being shown in Figs. 58 and 59, while the 
eaves are illustrated by Fig. 60. The veranda 
roof extends from end to end on the front of the 
building, and is illustrated in detail by Figs. 61 
65 


The roof is in transverse bays of 30 ft. span, carried 
on steel stanchions (Fig. 49). These latter are 
12 ft. 6in. apart, and this space is spanned by 
16-in. joists, . which a gutter of built-up 
steel channel section (Fig. 50). This resembles an 
eaves purlin, as it takes the galvanised segmental 
sheet, which spans the 30 ft., and dispenses with 
roof principals and purlins. From gutter to gutter 
there are {-in. tie-rods (Fig. 53) with central }-in. 
king-bolts (Fig. 54).. This, it will be recognised, isa 
simple constru¢tion, and has proved effective, as no 
movement was observable during the gales of the 
past year. Along the sides of the sheds there is a 
continuous lattice-girder, which gives longitudinal 
stiffness, and the ends of the roof-spans are covered 
with rough plate-glass (Figs. 50 and 51). On the 
wall furthest from the quay this lattice girder 
carries cantilever brackets (Fig. 61), with corru- 
gated sheet to cover the loading-platform and 
railway. 

On the export-quay wall there are two electric ° 
cranes, each capable of lifting 10 tons, two of 3 tons, ' 
and one of 14 tons, all by Messrs. Stothert and 
Pitt, Limited, of Bath, who also provided electric 
capstans. “J 

CoNcLUSION. 

There are many other details which might be 
dealt with—electric lighting, for which Messrs. 
Johnson and Phillips, Limited, were responsible ; 
bollards, electric capstans, &c.; but what has 
already been written proves that foresight and 
care have been combined with skill and experi- 
ence in order to make these works represerta- 
tive of the best modern dock engineering prac- 
tice, and to carry them to completion with ex- 
pedition and economy, and without untoward 
event, For this the credit belongs to Mr. W. W: 
Squire, M. Inst. C.E., engineer to the Bristol 
Docks Committee, whose resident engineer on the 
works, from the commencement until March, 1907, 
was Mr. A. Pearce, M. Inst. C.E., and since then 
Mr, A. D. Swan, M.I. Mech. E., who was from 
the beginning assistant resident engineer through- 
out the preliminary stages cf the undertaking ; 
and during the execution of the scheme Mr. T. A. , 
Pearce has been the chief assistant engineer, and . 
Mr. H. Parkinson the mechanical engineer, to the 
Docks Committee. The late Sir Benjamin Baker, 
K.C.B., was one of the consulting engineers, the 
others being Sir John Wolfe Barry, Bart., Mr. 
* - — and Mr, ©, A. Brereton, MM, 

nst. O.E. 





-ELecrricatty-Driven Parsr- Mitits.—The Basted 
Paper - Mills. at Sevenoaks are being fitted up with 
electrical driving machinery, the work of conversion 
g@ carried out to plans drawn up by Mr. F. Broad- 

M.LE.E., 4, Queen-street-place, E.C. All the 
motors are designed for wide range of speed by means of 
shunt control; while in the case of large machines, such 
as calenders, variable s 8 are arranged for down to 
about 10 per cent. of the normal speed for leading in® 
when akg important that the speed should be low and. ~ 
cons' 





INTERNATIONAL CoxGREss OF APPLIED CHEMISTRY.— 
The seventh International Congress of Applied Che- 
mistry will be held in London next year, from May 27 
to June 2, 1909, under the of the King. e 
Prince of Wales is vice-patron ; Sir Henry Roscoe will 

ionorary President, and Sir William Ramsay, now 
President of the Chemical Society, will be President 
of the Congress. Mr. Wm. McNab, F.I.C., is the Hon. 
Secretary, and the Congress address is 10, Cromwell- 
crescent, 8.W. The Organising Committee comprises 
all the interested and technical societies of the 
kingdom. The Congress will deliberate in eleven sec- 
tions, the chairmen of which have y ap- 
pointed ; several of these sections are subdivided, so 
that we have sixteen sectional chairmen al . The 
have been held in Brussels, 1904 ; 


vious con 
‘aris, 1890 ; Vien 1898; Paris, 1900; Berlin, 1903 ; 
and Rome, 1906, the last two, especially the Berlin 


Congress, were very well attended. 
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HYDRAULIC-PRESSURE PIPES FOR REVOLVING TURRETS. 
CONSTRUCTED BY SIR W. G. ARMSTRONG, WHITWORTH, AND CO., LIMITED, ENGINEERS, ELSWIOK. 

















In Figs. 1 to 4 of the present , we illustrate a 
method adopted by Messrs. Sir W. G. Armstrong, 
Whitworth, and Co., Limited, for conveying hydraulic 

ressure to gun turrets. This does away with the 

ifficulty, which has occasionally been experienced, of 
conveying pressure to a turret in cases where the 
central pivot system cannot be adopted. 

The walking pipes hitherto used have a more or 
less restricted arc of revolution ; with the: method 
illustrated, however, the arc of training is consider- 
ably extended. 

As will be seen, the pipes are all jointed together, 
end to end and one above another, so that when they 
are folded up they all lie in one vertical plane, and 
practically radial to the centre of the revolving 
structure, They are also in pairs, and when they are 
in their folded-up position, the two ends of the series 
of pipes are approximately one above the other. One 
of these ends is jointed to the revolving structure 
(usually to its underside), whilst the other end is free 
to turn on a fixed joint. — 

Provision is also made for seceiag Sequier all the 

irs except one, so as to prevent from extend- 
ing, whilst the structure revolves to the extent of the 
range of revolution permitted by one pair of pipes. 
When the first pair of pipes have reached their full 
extension they are automatically secured in their 
extended position, whilst another pair become auto- 
matically unlocked. These, in their turn, allow the 
structure to revolve to their full extent, and then they 
also become automatically locked, whilst another pair, 
if necessary, is released, and so on. 
movement of the revolving structure the last pair of 
pipes released fold up and become automatically 
secured in the folded position, whilst the other pipes 
remain secured in their extended position. These fold 
up and are secured in the reverse sequence to that 
in which they were extended. 

For fully extending each pair of pipes _and for hold- 
ing them locked in that position, whilst another pair 
is being extended or folded up, cam surfaces fast with 
the revolving structure are used. Other stationary 
cam surfaces are used for operating locking bolts, by 
which one pair is made fast with another, and for 
releasing them at the time. 

Our illustrations show an arrangement in which two 


sets of pipes, each formed of two pairs of pipes, are 
used for introducing into a revolving structure two 
supplies of water under pressure. Figs. 1 and 2 are 


horizontal and vertical sections, showing the pairs 
pipes folded up one above the other. Fig. 3 illus- 
trates the pipes in the position they assume when a 


partial turn has been given to the structure, and when | and all 


one pair of pipes in each set has been fully extended. 











Fig. 4 shows both pairs 
of pipes:fully extended. 
The references are the 
following :— 

A, floor or platform of 
a gun turret. BB and 
C C, two pairs of pipes 











al] jointed together end 
to end, and capable of 
being brought into a 
position one above the 
other. The free end of 
the lowest pipe B turns 
on a fixed joint at D, 
through which liquid, 
under pressure, is sup- 
= ; whilst the = of 

© uppermost pipe C is 
jointed b sdetae joint 
at E to the underside of 
the turning platform A. 
When the pipes are in 
the position shown in 
Fig. 1, the two joints 
D and E are vertically 
one above the other, and the lower pipe C is locked 
to the revolving structure by a bolt F (see Fig. 2). 
Therefore, when a partial turn in either direction 
is given to the structure, both pipes C are carried 
round with it and remain locked one above the other, 
whilst the pipes B, on the other hand, commence to 

te 


553.8 


In the reverse | extend. 


The outer end of the lower pipe B is. supported by 
rollers carried by it running ona fixed curved trac 
G. The inner end of the lower pipe C is supported by 
a roller resting on a ledge H, which is fast with a 
downward cylindrical extension of the revolving 
structure, which also carries a cam groove R, the 
action of which is referred to further on. The outer 
end of the uppermost pipe C is — supported by 
a roller running on a curved track I, fixed to the 
underside of the revolving structure A. JJ are 
rollers on arms projecting from the outer end of the 
lowermost pipe B. When the pipes B are extended 
nearly to their fullest extent, one of these rollers 
enters the mouth of a grooved cam K, which is fast 
with the revolving structure, and the cam groove, as it 
is carried round with the structure, completes the 
inward movement of this end of the lowermost pipe B, 


of | and then locks it in this position, as indicated in Fig. 3. 


At the same time a projection L on the end of the 
upper pipe B enters a recess in a fixed pedestal M, 
further extension of the lower pair of pipes is 
thereby prevented, At the same time also the bolt F 














is withdrawn by a lever N, the lower end of which 
then enters the inclined end of a fixed cam groove O, 
and the upper pair of pipes C are thereby set free to 
extend when further movement is given to the revolv- 
ing structure, and they continue to extend until the 
structure has been turned into the position shown in 


Fig. 4. 

When the revolving structure is turned back in the 
opposite direction, the pi C fold up’ first, and 
become locked in their folded-up position by the bolt 
F. At the same time that the pipes C become locked, 
the inclined open end of the cam K comes 
opposite the roller J, and the roller being then free to 
pass out from the groove, the lower pipes B ¢an com- 
mience to fold up as the structure continues to be 
turned back. P isa roller carried by an arm on the 
inner end of the lower pipe B. When this lower pipe 
is radial, this roller is in the centre of an inclined cam 
groove Q fast with the turret. When the turret is 
turned in either direction from the position shown in 
Fig. 1, the cam groove causes a partial turn to be 

iven to the lower pipe B in the direction in which it 

s to turn for the pipes B to extend. Similarly, 
when the pipes are brought into the tion shown 
Fig. 3, and oy oes F no 
upper pipes C to ho m in a radial position, an 
peatees eam ve R, acting on a roller § on th 
inner end of the lower Pipe C, gives a partial turn 
this pipe. When, on the contrary, the pipes are 
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folding up, the inclined cams Q and R ensure the 
turning of the lower pipes B and C into a radial posi- 
tion and hold them in this position. The same series 
of operations take place whichever way the revolving 
structure is turned from the position shown in Fig. 1. 





Motor Gun-Boat3 FroR THE AUSTRO-HUNGARIAN 
GoverNMENT. — Two shallow-draught motor gun-boats 
have recently been constructed for the Austro-Hungarian 
Government by Messrs. Yarrow and Co., Limited, of 
London and Glasgow. The official trials took place on 
June 22 and 23, when, on the Admiralty measured mile 
on the Thames, speeds respectively of 22.385 and 21.919 
knots were registered for the one-hour full-speed run of 
the two boats when carrying a load of 3 tons. The little 
vessels are 60 ft. long and of 9 ft. beam, and have been 
ordered for special service on the Danube. Consumption 
trials, which followed the full-speed trials, showed that at 
a speed of about 11 knots petrol sufficient for a continuous 
run of 500 nautical miles could be stored on board, which, 
of course, far surpasses anything possible with steam 
machinery in small boats. The vessels carry a revolvin 
gun-tower aft, and a mast and crow’s-nest is fitted. 
Accommodation for five men is provided on board. The 
entire machinery space, fuel-tank, gun-tower, and conning- 
tower forward are protected with ,',-in. chrome-steel 
armour-plate, proof against Lee-Metford rifle fired point- 
blank at short range. The v are very similar to one 
recently constructed by Messrs. Yarrow for the British 
Admiralty, which attained a speed of over 25 knots, light. 





INTERNATIONAL RADIOTELEGRAPHIC CONVENTION.—The 
regulations adopted by the International Radiotele- 
graphic Convention came into force in Great Britain and 
all other countries adhering to it, including almost all 
parts of the British Empire, on July 1. Notice to this 
effect has been given by the Postmaster-General, and 
further notice is to follow of the stations of the British 
Isles which will be open tor communication with ships 
equipped with any type of wireless-telegraph apparatus. 
Lists are also to be published from time to time givi 

articulars of the ships and shore stations, in the Uni 

ingdom and ahveed, which are open to public corre- 
spondence, and of the rates to be charged. In most 
countries the land telegraphs will also be available 
in connection with the radiotelegraphic shore stations, 
so that it will be ible to send radiotelegrams to ships 
from the telegraph offices of the United Kingdom through 
the medium of foreign radiotelegraph stations, while 
foreign telegraph stations will accept radiotelegrams to 
ships through the medium of British stations. The 
exchange will, so far as practically possible, of course, 
be irrespective of the system of radiotelegraphy employed. 
The Convention consists of twenty articles and forty-two 
service regulations. The standard wave-length for the 
public service ranges from 300 to 600 metres; for long- 
distance transmission wave-lengths of from 600 to 1600 
metres may be used. Naval stations are exempt from 
the obligatory service. The two British Colonies on which 
the Convention is not binding, so far, are Newfoundland 
and the Orange River Colony. The result will be that 
ships will be able to communicate with any part of the 
world accessible through public telegraph stations. We 
dealt with the Conference and its outcome, the Conven- 
tion, in several of our issues of the last months of 1906, 
on pages 462, 529, 635, 666, and $39 of vol. Ixxxii. 





Tue InstTiTUTION OF MecHanicat Enatngers.—The 
complete programme of the summer meeting of the 
Institution of Mechanical Engineers, to be held in Bristol 
from July 28 to 31 inclusive, has now been issued. The 
arrangements for Tuesday, July 28, includea reception at 
10 a.m. in the Hall of University College by the Lord 
Mayor of Bristol, Alderman Ed. B. James, ther with 
the Sheriff, Colonel H. G. ay Batten, and the Local 
Reception Committee. After the reception papers will 
be read and discussed. In the afternoon, at 2.34, a 
visib will be paid to the new Avonmouth Docks, b 
special train. At 7.30 p.m. the Institution dinner will 
be held in the Victoria Rooms, Clifton. On Wed- 
nesday, the 29th, members will assemble at University 

lege at 10 a.m. for the reading and discussion of 
papers. In the afternoon visits will be paid to works. 
At8.45 p.m. a conversazione will be held in the Museum 
and Art Gallery Buildings, at the invitation of the Local 
Reception Committee. On Thursday, at 845 a.m., a 
special train will convey members to Tath, where, in the 
morning, visits will be paid to Bath-stone mines, wor! 
and places of interest. Luncheon will be in the Guildhall, 
at the invitation of the Mayor of Bath, Councillor T. H. 
Miller. ‘The afternoon will be spent visiting works and 
laces of interest in that city. Alternative visits for 
hursday have been arranged for 9.15 a.m. from Bristol 
for a yisit to Blagdon Reservoir and Cheddar, or 
9.30 am, to Wells and Glastonbury. At 8°45 p.m. an 
illuminated garden party will be held in the Zoological 
Gardens, Clifton. For Friday, the 3lst, alternative 
visits have been arranged to Swindon at 9.35 am., 
or to Frome, Longleat, and Warminster at 10.15 a.m. 
The following papers are down for reading and dis- 
cussion, time permitting :—‘‘Inclined Retort Coal and 
Goke-Handling Plant at Bristol,” by Mr. W. Stagg. 
M.1I. Mech. E.; ‘‘ Forced Lubrication for Axle-Boxes,” 
by. T. Hurry Riches, President, and Mr. B. Reynolds; 
‘The Direct Production of Copper Tubes, Sheets, and 
Wire,” by Mr. S. O. Cowper-Coles, M.I. Mech. E. ; ‘A 
Method of Detecting Ben on Columns,” by Professor 
©. A. M. Smith, A.M.I. Mech. E.; “‘The Evolution of 
Methods of Manufacture of Spur-Gearing,” by Mr. J. 
Hunipage, M.I, Mech. E. ' ° 





NOTES FROM THE NORTH. 
Guiascow, Wednesday. 

Glasgow Pig-Iron Market.—Last Thursday the pig-iron 
market was very quiet and only one lot of Cleveland war- 
rants changed hands at 50s. 104d. cash. At the close 
sellers quoted 503. 11d. cash, 50s. 6d. one month, and 
493. 104d. three months. Inthe afternoon the market 
was dead idle, and no dealing of any kind took 
place. The only quotations for Cleveland warrants 
were 5ls. cash sellers, and 503. 9d. cash buyers, while 
one and three months warrants were unquoted. 
Buyers of hematite offered 57s. 9d. cash, but sellers 
quoted 6d. more. On Friday morning a firm tone 
prevailed, and 1000 tons of Cleveland warrants were 
dealt in at 51s. 1d. ®ix days, and 50s. three months. The 
close was strong, with sellers at 51s. 6d. cash, 51s. one 
month, and 50s. three months. At the afternoon session 
no transactions were recorded, and Cleveland warrants 
were ae at 5is. 6d. cash, and 50s. three months 
sellers, but the month quotation was easier at 50s. 9}d. 
sellers, and 50s. 6d. buyers. Hematite was unchanged at 
58s. 3d. cash sellers, and Standard foundry iron was 
quoted at 50s. cash sellers. On Monday morning business 
was again at a complete standstill, but the tone of the 
market was firm. At the close, sellers of Cleveland 
warrants quoted 52s. cash, although buyers were un- 
changed at 1s. less; and sellers of one month war- 
rants quoted 50s. 114d., and of three months warrants 
503. hd. Hematite was unchanged at 58s. 3d. cash. 
In the afternoon Cleveland warrants, but only to the 
extent of 1500 tons, were dealt in at 5ls. 74d. cash 
and 61s. one month, with sellers over for each posi- 
tion at these prices, and of three months iron at 
493. 114d. Hematite was quoted without change at 
583. 3d. cash. On Tuesday morning the tone of the 
market was somewhat easier, and only one Cleveland 
warrant changed hands at 51s. 6d. cash, with sellers over. 
The other closing quotations were 5ls. one month and 
49s. 104d. three months sellers. At the afternoon session 
there was a weaker feeling, and prices were again easier. 
The turnover consisted of 1000 tons of Cleveland warrants 
at 49s. 9d. three months, with sellers over at that figure. 
The other positions were quoted 51s. 44d. cash and 50s. 9d. 
one month sellers, Hematite was not quoted. When the 
market opened to day (Wednesday) a steady tone pre- 
vailed, but dealings were conspicuous by their absence. 
At the close there were sellers of Cleveland warrants at 
Sis. 5d. cash and 493, 104d. three months. One month 
iron was not quoted. In the afternoon no business of 
any kind took place, and the tone of the market was a 
shade easier. Closing sellers of Cleveland warrants 

uoted 51s. 3d. cash, 9d. one month, and 493. 9d. 
three months. The following are the market quotations 
for makers’ (No. 1) iron:—Clyde, 61s, 6d.; Calder and 
Soe ee ell eee — — poe Ry = 

oltness, 88s. (all shi at Glasgow); Glengarnock (a 
Ardrossan), 623.; Shotts (at Leith), 63s.; and Carron (at 
Grangemouth), 783. 6d. 

Sulphate of Ammonia,—The sulphate-of-ammonia mar- 
ket is very quiet, and there is very little inquiry. The 
price to-day is 11/. 103, per ton for prompt delivery, 
Glasgow or Leith. The amount shipped from Leith 
Harbour last week was 1469 tons. 


Scotch Steel Trade,—It is not ible to report any 
marked improvement in the state of the Scotch steel 
trade, Here and there a little more work is doing, but 
this is most likely on account of the near ag of the 
Annual Fair Holidays, the duration of w 

moment, a great uncertainty. Several inquiries of im- 
——— are at present in the market, one of these being 
or a fair quantity of steel rails. Structural-steel makers 
have a good amount of work on hand, and employment 
in that section of the trade is satisfactory. A meeting of 
the Scotch and North-Kast of England Steelmakers’ 
Association was held in G w yesterday (Sesedez) 
when some consideration was given to the matter of the 
export price of ship-plates. It is understood that it was 
decided to make no change in the meantime. Another 
matter which received attention was that concerning cer- 
tain districts of England, where both the Scotch and 
English makers have fighting keenly for the trade, 
their being no agreement for these places. After some 
discussion a satisfactory arrangement was come to. No 
change has taken place in the official list of selling prices. 


Malleable-Iron Trade.—A better feeling falls to be re- 
corded in the state of things in the malleable-iron trade of 
the West of Scotland. The improvement which is reported 
may only be of a. tem nature, but, all the same, it 
is very acceptable. No distance ahead can be seen, but in 
one or two instances during the past week the recognised 
number of shifts have been run. The unfortunate dis- 
pute in the trade, which has given so much trouble 
recently, and which was blamed on a ucer of bars, 
outside the association, cutting prices, been, it is re- 
ported, settled. 


Tue CoNVERSAZIONE OF THE INSTITUTION OF ELEo- 
TRIcAL EnGinerrs.—The annual conversazione of the 
Institution of Electrical Lr ag pe was held on Thursday, 
June 25. in the halls of the Natural History Museum, 
South Kensington, which once my itself admir- 
ably suited for these gatherings. onel Crompton re- 
ceived the members and zuests. 


Execrric Winping-En@ine: Great Western Cot- 
LigRY, Pontrrripp.—On Thursday, the 25th ult., an 
electric Finding engine, which has just been installed at 
the Maritime pit of the Great Western Colliery, Ponty- 
pridd, was tested with, we understand, quite satisfactory 
results. Mr. G. H. J. Hooghwinkel, ve LE E., acted as 








' gonsulting engineer for the work. 


ich is, at the 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
Steel Trade Outlook.—Although the profits upon last 
aly working of Messrs. Davy Brothers, Limited, 
‘ark Iron Works, Sheffield, constitute a record since 
1898, the universal depression in the iron and steel 
trade naturally reflected on the company’s work, and the 
outlook is not cheerful. This was the general feeling 
vading the annual meeting of the firm held at the 
Batlers” Hall, Sheffield, on Thursday in last week, when 
Mr. Robert Eddison presided. Their works, said Mr. 
Eddison, were in the highest state of efficiency for under- 
taking any orders that came along, and although the 
prospect for the coming year was by no means cheerful, 
the directors were in the hopes that early improvements 
would soon be noticeable. r. A. J, Capron remarked 
that among the specialities of the company which were 
making strong headway in the United States and on the 
Continent were their rapid-action forgi A ecaog It was 
a gratifying feature that Sheffield manufacturers were so 
esteemed a The report was Ee and a dividend 
of five per cent. carried. Mr. W. H. Ellis and Mr. F. E. 
Smith were re-elected directors. 


John Brown’s Meeting.—Sir Charles B. McLaren, 
M.P., presided on Tuesday at the annual meeting of 
shareholders at the Royal Victoria Hotel, Sheffield, when 
a dividend of 10 per cent. was adopted. Moving the report 
and balance-sheet, Sir Charles said operations at the 
Atlas Works, Sheffield, had been fairly successful during 
the year. The demand for railway material had been 
well maintained, but the North-East Coast troubles had 
seriously affected their special steel business. He was 
glad to say that notwithstanding the depression they were 
doing a fair amount of work in their forge and boiler-flue 
works, particularly in connection with the orders for Orient 
liners, contracts for which had been placed in various 
yards. Hereferred last year to extensions and works which 
they were making in order to cope with the changes in 
manufacture, and he was glad to be able to say that 
their new armour-plate mill was now at work. Referring 
to their collieries, Sir Charles said, although critics of the 
balance-sheet had stated that a larger dividend should 
have been declared on account of the boom in the coal 
trade last year, this little boom was nothing compared to 
that of 1900, when maximum prices were upheld for some 
considerable time. Mr. C. E. Ellis, seconding, said the 
firm had now completed plant for the manufacture of 
heavy naval guns, and he was glad to say that they had 
already received their first order for a12-in. gun. Mr. 
Thomas Bell, of Clydebank, was unanimously elected a 
director, and Captain Tresidder, Mr. J. E. Dunlop, and 
Mr. W. H. Ellis were re elected on the Board. 


_Iron and Steel.—Many local firms engaged in the 
lighter branches of the steel industry are now sending 
representatives abroad for their annual business visit, 
and hopes are entertained that a recovery in the state of 
trade both in Canada and the United States will soon be 
seen. The two latter countries have hitherto afforded 
lucrative business for light joinery and plumbing tools, 
to say nothing of agricultural machines and machine 

No relief in the all-round depression that has 
existed for so long in the heavy trades has as yet been 
reported. Many of the large Est-End firms have decided 
to close down for stocktaking, and until trade brightens 
no hurry will bs made to resume. Very little business 
has been doing in the iron market during the week. 
Derbyshire brands are weaker, although quotations re- 
main the same. Lincolnshires remain fixed at 48s. for 
forge, 51s. foundry, and 50s. basic. 


_ South Yorkshire Coal.—House coal has quietened con- 
siderably since the hot weather has set in, the demand 
being very moderate at from 11s. to 1ls. 3d. per ton for 
best Barnsley, and 93. 9d. per ton for seconds. Steam 
fuel is being shipped in large quantities at Hull and 
Grimsby, although only four or tive days a week is the 
average for working. Prices are quoted at from 10s. 6d. 
tolls. per ton. The renewal of contracts with the various 
railway companies is awaited with the keenest interest. 





Royat Society or Arts Mepats.—The Council have 
awarded the Society’s Silver Medal, among others, to the 
following readers o! = during the session just com- 
= :—Mr. Robert Buchanan, “ Foundry Work ;” Pro- 

essor H. S. Hele Shaw, LL.D., F.R.S., and Mr. Douglas 

Mackenzie, ‘* Road Construction;” Mr. Ernest R. 
Matthews, F.R.S.E., Assoc. M. Inst. C.E., ‘‘ Reinforced 
Concrete ;” Mr. Lovell N. Reddie, ‘‘The Gramophone ;” 
Sir Hanbury Brown, K.C.M.G., ‘‘ Irrigation in Egypt ;” 
wd — C. H. Rason, “Mineral Resources of Western 

ustralia.’ 





Scorrish Rewrapitity Tria or Motor VEHIcuEs, 
1908.—The Trial Committee of the Scottish Automobile 
a their mocting last week, considered the results 
of the Scottish iability Trial, and the following 
awards were made :— 


Class A—Gold Medal awarded to ter horse-power Swift 
- 1214 


» B horse-power Argyll 

» C - = 16 horse-power Bell 

» D ” ” 12-16 horse-power Vauxhall 

» E ” ” 25-35 horse-power Darracq 

” : f ” ” 4 peseepewes Deasy 

” r ’ 4 orse-power iz 
‘ " Power Whitworth 


The silver cup for the lowest petrol consumption was 
awarded to the 24 horse-power Albion, The detailed 
report is in of compilation, and will be issued in 
the course of a week or ten days. 
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NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIpDLesBRoUGH, Wednesday. 
The Cleveland Iron Trade.—The qualities of Cleveland 
pig iron most needed for deli are No. 1 and No. 3, 
and not only are they scarce, but the production of them 
is somewhat curtailed this week owing to shorter supply 
of ironstone, caused by the annual holiday for the Cleve- 
land miners’ demonstration. In 
current needs Cleveland iron continues to be taken from 
the public warrant store, the bare f drawn there- 
from during June amounting to 15, and the 
stock held at the end of last month stood at only 
48,350 tons, whilst to-day there are warrants in circula- 
tion for 44,800 tons. There is very little business 
passing just at present, but what is usually a quiet 
season of the year has arrived. era take anything 
but a favourable view of the situation, and prospects 
for the future must be described as discouraging. Most 
consumers of pig iron have bought what they need for 
present requirements, and under existing conditions the 
are not at all disposed te commit themselves ahead. 
What sales are recorded are for only small lots. No. 3 
g-m.b. Cleveland pig iron is 51s, 3d. f.o.b., and both 
makers and merchants are prepared to do business at that 
figure. No. 1 is 53s. 9d.; No. 4 foundry, 49s. 6d. ; and 
No. 4 forge, 48s. ; but rap a forge iron are plen- 
tiful, and might be bought at below the foregoing quota- 
tions. East tt hematite pig is quiet and dull. Several 
producers still put the price of Nos. 1, 2, and 3at 57s., but 
it is understood that purchases can be made, from both 
makers and merchants, at 56s. 9d. Spanish ore maintains 
its value on a basis of 15s. ex-shi 
per cent. quality. Freights, Bilbso to Middlesbrough, 
stand at 4s. 


iit Tron and Steel.—New orders for manu- 
factured iron and steel are scarce, and as many firms are 
getting well through the contracts they have on hand, 
rospects are somewhat gloomy. Several branches may 
om to run short time in the near future. Quotations 
all-round are stationary, but for some descriptions makers 
would doubtless lower them if they saw any reason to 
believe that such an action would have the effect of bring- 
ing buyers into the market. Common iron bars are 
61. 15s ; best bars, 7/. 23. 6d.; best best bars, 7/. 10s.; 
packing-iron, 5/. 103.; iron ship-plates, 6/. 5s.; iron ship- 
angles, 6/. 15s.; iron ship-rivets, 7/. 53.; steel bars, 
61. 73. 64.; steel ship-plates, 6/.; steel 1 ¢-¢- 
6l. 123. 6d.; steel boiler-plates, 7/7; steel “er . 108. to 
61. 123. 64.; steel anon 6l. 15s. to 6/. 178. 6d.; and steel 
joists, 5. 178. 6d.— ; 
cast-iron chairs are 3/. 103.; cast-iron columns, 6/. 103.; 
heavy steel rails, 5/. 153.; and steel railway-sleepers, 
6/. 103. to 62, 128. 6d.—all net cash at works, 


Iron and Steel Shipments.—Shipments for June were 
very good. Those of pig iron totalled 121,554 tons, 
107,509 tons of which were despatched from Middles- 
brough, and 14,045 tons from Skinningrove. Shipments 
of pig for June last year reached the exceptional total 
of 


72,808 tons, being at that time assisted by an extra- | good: 


ordinary demand on American account, whereas at pre- 
sent clearances to the United States are practically nil. 
Of the pig iron sent from Skinni ve last month, 12,960 
tons went to Scotland and 1085 tons to foreign cus- 
tomers. Of the Middlesbrough shipments for the last 
month of the half year, 20.854 tons went coastwise 
and 86,655 tons went a Germany, with 21,601 
tons, was the largest importer; Italy ng second 
with 15,430 tons; and Scotland third with 14,308 
tons. Holland received 10,805 tons; Sweden, 7106 
tons; Denmark, 4236 tons; and ium, 3876 tons. 
The manufactured iron shipped at Middlesbrough last 
month amounted to 10,039 tons, 5691 tons of which 
went coastwise and 4348 tons to foreign buyers; and the 
steel cleared in June reached 35,292 tons, 4429 tons of 
which went coastwise and 30,864 tons to foreign customers. 
As usual, India was the |: 
factured iron and steel, receiving 2680 tons of the former 
and 8245 tons of the latter. Other good customers for 
steel were: Russia, 5069 tons ; South Nigeria, 3938 tons ; 
Brazil, 3716 tons; and Siam, 2300 tons. 

Coke.—Coke is easier, av blast-furnace qualities 
being obtainable at 15s. 6d. ex-ship Tees. 





Tue Rep Star Liner “ Lapiranp.”—This twin-screw 
steamer—the t under the Belgian flag—was launched 
on the 27th ult. by Messrs. Harland and Wolff, Belfast. 
She is over 620 ft. long by 70 ft. beam and 50 ft. deep. 
Her tonnage will be about 18 000, and displacement about 
30,000 tons. The La is designed to carry a large 
cargo and a large number of 
third-class—for all of whom accommodation on the most 
approved principles will be provided. The Lapland is 
an iy tee eng bere v , baving nine decks and a 
cellular double bottom extending the whole | h of the 
ship, and 4 ft. 6 in. deep throughout, excepting under 
the ines, where it is 5 ft. The vessel has ten water- 
tight bulkbeeds, song Sane divided into eleven water- 
tight compartments. There isalso a centre-line bulkhead 
in the cargo holds and ’tween decks. The first-class 
state-rooms in the Lapland are placed on the uppermost 
two decks, and a feature in connection with this accom- 
modation is the number of one-berth rooms. The total 
number of passengers and crew provided for will be 
nearly 3000. The vessel will have a refrigerating instal- 
lation for provisions and a complete system of cold 
The propelling machinery consists of two sets of quad 


Prlosple, which ‘Gis boon’ so "eotconnfal to olimatusting 


order to satisfy the/ b 


‘ees for Rubio of 50 | P’ 


‘less 24 per cent. discount ; whilst | } 


t buyer of both manv- | 337 


first, second, and | I 





NOTES FROM THE SOUTH-WEST. 

Cardiff.—Large supplies have caused prices to rule 
somewhat unsteady ; the best Admiralty large has made 
15s. 9d. to 163. 3d. per ton, whilesecondary qualities have 

from 14s. to 15s. 3d. per ton. The house coal 
e has been quiet; the best ordinary qualities have 
made lbs. to 163. = ton; No. 3 Rhondda bas 
brought 18s. 3d. to 183. 9d. per ton, Foundry has 
een quoted at 183. 6d. to 2ls. per ton, and furnace ditto 
at 16s. to 17s. per ton. iron ore, Rubio has 
made 14s. to 14s. 6d. per ton upon a basis of 50 per cent. 
of iron, and charges, inclading freight, insurance, &c., to 
Cardiff or Newport. 

Rhymney Tron Company, Limited.—The dividend of the 
Rbymney Iron Company for the financial year 1908 has 
been fixed at 3 cent. per annum. A similar dividend 
was paid for 1907 ; for 1904, 1905, and 1906 the dividends 
were at the rate of 2 per cent. per annum ; in 1903, 34 per 
cent, was paid ; in 1902, 5 per cent.; in 1901, 74 J cent. ; 
in 1900, ee cent.; and in 1899, 1 percent. The com- 
r= profits for the last 10 years have been as follow :— 

, 26,3362. ; 1900, 111,4977.; L901, 159,264. ;1902, 103. 8682 ; 
1903, 66,733/.; 1904, 40 9932.; 1905, 39,0917.; 1906, 41,4960. ; 
1907, 59, 192/. ; and 1908, 80,1362. Out of the profitsrealised in 
saat att cet yt Pi 

. to provide for depreciation, . to provide 
for the redemption of debentures. The quantity of coal 
raised by the company for the past year was 874,090 tons. 
Of the quantity raised last year, 45,863 tons were from 
new pits, the working of which did not appreciably affect 
the profits of the year. Atthe Groesfaen and Penygarreg 
its to the steam coal measures, the surface equipment, 
including screening plant and picking-belts, which will 
be capable of dealing with tons per day, has been 
nearly completed. An output of about 900 tons per week 
is being raised at the present time, and this shortly 
be increased to 3000 tons per week. 

Dowlais.—There has been a heavy output of steel rails 
at the Goat Mill upon both home: and foreign account. 
The demand for metallic sleepers has also been good. The 
Big Mill has continued to be engaged upon miscellaneous 
small goods. A satisfactory tonnage has been raised from 
the collieries. 

More Welsh Coal.—The Welsh Navigation Steam-Coal 
Company, Limited, which has for nearly two years been 
sinking in the Ely Valley, has won No. 3 Rhondda seam 
at a depth of 370 yards. e coal is 3 ft. 2in. in thickness, 
clean, and of the finest quality, with a rock roof. This 
winning proves an area of acres of this fine coal 
and acquired by the company. In March the 
No. 2 Rhondda seam was also intersected in the shaft ata 
depth of 285 yards. This seam is 4 ft. 6 in. thick, and is 
of excellent quality. 





Automatic Vacuum Brake on Goops Traixs.—Several 
tests have been carried out recently on the Austrian State 
Railways of quick-acting automatic vacuum brakes for 
s trains. Accounts of these tests are given in an 
interesting pamphlet which has been issued by the Vacuum 
Brake Compsny. The earlier trials were carried out on 
the Langen-Bludenz line on gradients of 3 and 3.1 per 
cent., and were made with a train consisting of a 
locomotive, seventy cars loaded with coal, and five 
passenger coaches. Including locomotive and tender, 
the train weighed 1201.7 tons, and had a length 
of 797 metres (2614 ft.). In spite of the length 
of the train the ke was applied to the last vehicle 
within 2.2 seconds of its application on the locomotive. 
In the more recent trials the tests were carried out on 
the Absdorf-Hadersdorf line, near Vienna, and in this 
case the train consisted of a ten-wheel locomotive and 
six-wheel tender, with seventy empty coal-trucks, twenty- 
five covered goods wagons, and five passenger coaches. 
The weight of this train was 952 tons, and its length 
5 ft. In these tests the brake is re; to have 
been fully applied to the last vehicle in less than three 
seconds from its time of application on the locomotive, 
proving that with per fittings the vacuum may be 
considered to be in all respects a high-speed brake. 





A New Hour Liner.—Messrs. Workman, Clark, and 
Co., Limited, Belfast, launched on the 25th ult. from 
their north yard a screw steamer named the Perseus, 
built by them to the order of the Ocean Steamship Com- 
pany, imited, of Liverpool (Messrs. Alfred Holt and 

., Limited). The new vessel is 460 ft. in length, with 
@ gross tonnage of 6800, and is the first of two veesels that 
these builders have in hand for the same the 
steamers being intended for their trade to the Far East. 

t is in ing to note that this is theseventeenth vessel 
built by this firm for the Ucean Steamship Company. 
Accommodation is arranged for a number of saloon pas- 
sengers in state-rooms on the boat deck, and for steerage 
passengers in the forecastle, while the after end of the main 
deck has been set apart for emigrants or Chinese pilgrims ; 
separate lavatories and galleys being F gem for each 
of these classes of passengers, while the matter of ven- 
tilation throughout the accommodation has received 
special consideration in view of the hot climate in which 
the vessel will be engaged. The four holds and ’tween 
deck spaces have been arranged so as to be free of obstruc- 
tion by the adoption of the fore and aft girder principle 
of construction, so that consignments of the dimen- 
sions can be stowed with facility. The 
nery comprises a set of triple-expansion engines, with all 
the reyes f auxiliaries, supplied with steam ‘from two 
double-ended cylindrical multitubular boilers, while an 
een boiler is for use in conjunction with 
the déck mai ry. 


‘There are thirteen stations upon the 





MISCELLANEA, 


Tue water supply for the locomotives of the El Paso 
and South-Western Railway, which through, in 
south-eastern New Mexico, one of the driest tracts of 
country in the United States of America, is drawn from 
Bonita Creek, and conveyed 32 miles to Coyote, and 
thence through & 116-mile pipe-line to Santa Rosa. The 
water is delivered by gravity, but is pumped to a height 
of 925 ft. for this purpose. The line is made of wooden 
stave pipes for pressures up to 130 Ib. square inch, 
and of cast iron for higher pressures. The tanks along 
the track are kept constantly full by means of automatic 
float-valves. 


The ter part of the distance between Chicago and 
New York can now be trave by electric cars either 
over city or interurban systems. A trip was recently 
made between these two points in which a total distance 
of 1278 miles was covered, of which 936 miles were done 
in electric cars, and 339 miles on steam railroads. The 
time occupitd in the journey was 42 hours. The longest 
unbroken run y electric car was from Lafayette. Ind., to 
Westfield, N.Y.. a distance of 595 miles. Between 
Chicago and Buffalo there were only two breaks in the 
electric “— connections, and between Buffalo and 
New York, four. - 


Among the papers presented to the annual meeting of 
the Verband Dectocker Elektrotechniker—the union of 
the many German electrotechnical societies — held at 
Erfurt on June 11 to 14, was one by Dr, F. Schanz and 
Dr. K. Stockhausen on “Injury to the Eye by the Action 
of Ultra-Violet Rays.” This is a point which does not 
receive sufficient attention. The proportion of ultra- 
violet rays in our sources of light increases with their higher 
temperatures; these rays may cause inflammation, 
ophthalmia, and erythropsy—the snowblindness to which 
mountainrers are subject—and, what is more serious, a 
slow deterioration of the — Ordinary glass does not 
stop the dangerous rays of wave] hs ranging from 
300 to 400 4 «; the euphos glass of the authors is sup- 
posed to do this without materially weakening the light 
intensity. There is no doubt that the brilliant light of 
the new metallic filaments tries many eyes. A note- 
worthy feature of the other papers brought before the 
meeting of the Verband Deutscher Elektrotechniker 
was the great number of contributions concerning the 
excessive voltages and surgings that various causes 
ay call forth in electric conductors and apparatus. 
C. Feldmann, J. Busch, K. W. Wagner, and K. Hubl- 
mann spoke of the results of independent es on 
these problems ; Mr. Remané dealt particularly with the 
injurious influence of excess voltages on metallic lamp 
filaments, and I. Diry proved that the analogy between 
electric and hydraulic surgings was very marked, and 
that we could, in fact, myerp certain features of 
hydraulic surgings with the aid of this analogy. 





Canapian Paciric Rattway.—The completion of 8 
section of the Canadian Pacific between Bolton Junc- 
tion and Romford Junction reduces the time occupied by 
an ordinary railway journey from Toronto to Winnipeg 
eight hours, and brings Sudbury within eight bours 
of Toronto. The new line is 226 miles long, and it has 

completed within three yeara, at a cost of 11,000,000 
dols., without any assistance from the Canadian Govern- 
ment. The new line is one of the finest examples of 
railway construction on the American continent, taking 
into account the to; phical difficulties which have 
had to be overcome. The roadway is practically level, the 
cost per mile has been 45,000 dols., and the bri 
which are all of steel and concrete, cost 1,000,000 dols. 
line—viz., at 
Muskoka, Barnesdale, Parry Sound, Peart, Shawanaga, 
Puint-au-Baril, Naiscootyong, Byng Inlet, Still, Pickerel, 
Rutter, and Burwash. 





Tue INstTrruTIoNn OF ELkcrricaL Enaingers.—A special 
general meeting of the Institution of Electrical Engineers 
was held on Tuesday last, June 30, under the presidency 
of Colonel R. E. Crompton, C B., at which it was decided 
to purchase, for the accommodation of the Institution, the 

edical Examination Hall of the Royal oe of Phy- 
sicans and the Royal ig ade Surgeons, This building 
stands on the Victoria Embankment, facing the Embank- 
ment Gardens, and forms a handsome and substantial 
block of buildings, containing a lecture theatre and a large 
number of spacious offices and rooms, which will form 
very suitable head quarters for the Institution. Among 
the members present, besides the President, at the meet- 
ing were:—Mr. W. M. Mordey, President-elect; Sir 
Joseph Wilson Swan, D.Sc., F.R.S.; Mr. Alexander 
Siemens; Mr. R. Kaye Gray; Dr. R. T. Glazebrook, 
F.R.S.; Sir William B. Gurdon, P.C., 0.B.. K.C.M.G.., 
M.P.; Mr. Robert Hymmonds Mr. Mark Robinson ; Mr. 
0.B. Olay: Majer Philip Cardéw; Major W. A.J.O’ Meara, 
C.M.G.; Mr. G. G. Ward, of New York; Mr. E.C. Barton. 
The Institution was founded in 1871, the first President 
being the late Sir William Siemens. It now numbers 
upwards of 6000 members altogether, and for some years 
has accumulating funds with the definite object of 
obtaining a building which shall adequately provide for 
its needs, in view of its continually increasing member- 
ship, and also to contain the extensive and valuable 
library, ew remy Oy of the late Sir Francis Ronalds. 
Not only does the Examination Hall contain sufficient 
rooms for the purposes of the Electrical Engineers, but, 
from what was said at the meeting, there will be a large 
surplus space, which they propose to let to other engi- 


and scienti ieties. Th 
agreed upon is 9,000, a tation of Becta 
Dgineers propove to , in June, 1909. 
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CONSTRUCTED BY MESSRS. JOHN 








STEAM-CRANE EXCAVATOR. 
H. WILSON AND ©O., 


LIMITED, ENGINEERS, SANDHILLS, 


LIVERPOOL. 








In. the accompanying illustration we show a/| 
** Jubilee ” steam-crane navvy, built by Messrs. John 
H. Wilson and Co., Limited, of Sandhills, Liverpool. 
This machine is of the latest pattern, and is stated to 
be considerably more powerful than the earlier navvies. 
Its total weight is about 44 tons, exclusive of coal and 
water, and it is capable of working outa cutting 50 ft. 
wide and 16 ft. deep without dumping, The digging- 
bucket has a capacity of 2} cubic yards, and is fed 
direct up to ite work by means of a steam racking 
cylinder bolted to the bucket-arm and worked from 
the driver’s platform. As a crane, the navvy will lift 
a load of 15 tons at 16 ft. radius, and motions are pro- 
vided for lifting and lowering, revolving, jib-adjusting, 
and travelling. The engine has two cylinders, and 
the boiler is of the marine type, for a working pressure 
of 100 Ib. per square inch. Ph ee on a very 
strong design and is fitted with eight wheels for 
4-ft. 84-in. and 8-ft. 3-in. ga 

The machine can do work of the heaviest kind 
without any jacking up or any attachment to the rails 
whatever. Several are in use in ironstone ore and 
wendstone rock. A navvy of this type has excavated | 





in one day 480 Ratios wagon-loads, working in 
hard gravel mixed with blocks of chalk, and filling 
the same number of wagons. 





TRIALS OF THE “ AmrraL Maxaror.”—The Revue 
Maritime gives the —— data as the recent trials of 
this protected cruiser, built the Forges et Chantiers 
La Seyne, for the Russian Navy :—The results of the 
full-power trial were 22.55 knots at 127 revolutions 
with 18,900 et pee instead of 21 knots, 130 revo- 
lutions and 16,500 horse-power stipulated in the con- 
tract. The consumption’ trial, which lasted six hours, 
running at 71 revolutions at a speed of 14 knots, 
aunel aconsumption of 0.510 kil me (1.12 lb.) a9 
horse-power hour, instead of 0.668 kilogramme (1.47 Ib.). 
The full - power trial, which lasted twenty-four hours, 
showed : 118.8 revolutions, 15,800 horse-power, and 21.82 
knots ; consumption, 0.880 pnapaenee 8 lb.) per 
horse-power hour. The whole of the trials proceeded 
satisfactorily without vibration and without heating of 
any part. 


AwmeRIoAN SteeL.—The production of Bessemer and 
open-hearth steel showed an extraordinary advance in 











the United States duri 
inclusive, the output 
‘ollows :— 
Year. Bessemer. 
tons. 
1898 6,609,017 
1899 7,586, 
1900 6,684,770 
1901 . 8,713,302 
1902 .... 9,138. 363 
1903 . 8,592, 
1004 . 7,859,140 
1905 . 10,941,375 
1906 .. od Ge -. 418,276, 
1907 .. és és -. 11,667,549 
The combined production for each of 
accordingly :— 
Year. Output. Year. 
tons. 
1898 ‘ 8,839,309 1903 
1899 ee 10,533,670 1904 
1900 ° 10,082,905 1905 
1901 a 13,369,611 1906 
1902 as 14,826,092 1907 
While American steel-mak f 
gress since 1897, production will 
| set-back during the present troubl 








the ten years ended with 1907 
ior the decade coming out as 


the ten years was, 


Output. 
tons. 
14,422,740 
18,767,306 
19,912,751 

256, 243 
23,216,687 


making has made astonishing pro- 


bably experience a 


year. 
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THE MARINE GAS-ENGINE. 


Sixce the paper enforcing the potentialities for 
success by the marine ine was 
communicated to the Institution of Naval Archi- 
tects about a year ago by Mr. James McKechnie, 
of the Vickers Company, interest in the subject 
has increased. P towards the solution of 
the problems has been made, principally in details. 
But we are yet some way short of the bold s 
attributed by some of the daily papers to the Ad- 
miralty of contemplating the adoption of gas-engines 
in — rence to be laid down fa ney 
under this year’s naval programme. e engineer- 
ing authorities at the Admiralty prefer—and very 
properly so—to proceed upon sure basis, and the 
adoption of a gas-engine propelling installation 
will not be undertaken until exhaustive trials have 
been made, ashore and afloat, with the two small 
gas-engine sets still under construction. These 
two engines, with their producers, have been under 
order for a long period, a fact suggestive of the 
difficulties connected with the application of the 
system for marine purpose. or land stations, 
principally for the driving of electric generators, 
engines having cylinders developing 1000 and even 
1500 brake horse-power are working satisfactorily ; 
but there are relatively very few gas-engines driving 
ships, and the largest of these is of almost insignifi- 
cant power. In this country, Mr. William Beard- 
more, of Glasgow, has done much towards practical 
tests on board ship. The promise of success is now 
greater than in the earlier stages, because the t 
advantages of the system are now realised and the 
exact nature of the difficulties to be overcome is 
recognised. Once a diagnosis is correctly estab- 
lished, the cure is rendered more easy. 

The advantages to be obtained from an installa- 
tion of large size for marine propulsion are a saving 
of one-third of the space occupied by machinery, 
and a reduction of the total weight of machinery of 
possibly one-fourth. While the engine itself would 
have to be much heavier than a steam-engine of the 
same power, the necessary gas-producers would be 
much lighter than the steam boilers. As the gas- 
engine and producer havea thermal efficiency about 
double that of the combined thermal efficiency of 
the steam-engine and boiler, it should be ible to 
get a horse-power at the propeller for 1 lb. of coal 
per hour, and also to obtain it from a cheaper grade 
of coal than can be used to advantage in a boiler. 
The last-named advantage will appeal strongly to 
owners in the mercantile marine, as it will enable 
the fuel cost of rt per ton-mile to be con- 
siderably reduced. producers, when once 
charged, will go on making = for several hours 
without further attention. In Beardmore’s tests 
on board ship the producer, once charged, runs for 
ten hours without attention. The same large force 
of stokers needed for a steam installation of any 
size will not therefore be required. Where there 
are many producers they woul be charged in suc- 
cession, and not more than two or three in any 
one watch. There would be considerably less than 
one-quarter the amount of ashes to handle in a 
given time, and there should be no clinker at 
all. There would be no smoke, and, there- 
fore, the large funnels, with their wind resist- 


s8/ance, would not be present. The space usually 
9 | occupied by uptakes would also be saved. This 


advantage would be of considerable value to naval 
vessels by enabling them to almost get into range 
before their presence could be detected. It must 
be remembered that each and every cylinder in a 
gas-engine is a complete engine in itself, and should 
one or more down, the disabled cylinder 
could be put out of operation, and the peller 
turned as long as there was a single cylinder left 
in working — It is only necessary to remove 
the connecting-red, and the rollers that are operated 
on by the cams, in order to diseonnect a cylinder— 
a much lighter job than would be required in the 
case of a steam-engine, though the weight to be 
handled a be greater. 

The disadvantages of gas propulsion for marine 
use, though many in number, are not by any 
means insurmountable. The chief objection seems 
to be the very high temperature that obtains in the 
cylinders when they are of large size, and the con- 





sequent liability of the valves to score and give 
trouble, finally resulting in a complete tem 
stoppage, which would be exceedingly inconvenient, 
if not dangerous,. at sea. There are several 
methods of reducing this excessive temperature, 
such as making the engine of relatively long stroke, 
diluting the charge with a surplus of air or some of 
the exhaust gases, increasing the volume of water 
circulating in the jackets and pistons, or injecting 
water into the cylinder during the combustion, &c. 
Valves, if of large size, can readily be water- 
jacketed. They can also be double-seated, and 
thus cause the speed of the hot gas through them 
to be reduced, and the work required to lift them 
to be lessened. Another objection has been the 
great size and weight of the crank-shafts and con- 
necting-rods, framing, &c., in order to withstand 
the heavy and violent shocks incidental to all gas- 
engines. Here again the relatively long-stroke 
engine will score, and by adopting a cycle of opera- 
tions in which heat is added at constant pressure 
rather than at constant volume, the violence of ‘the 
shocks can be reduced, and a lower temperature of 
—— obtained at the —_— time. It has been 
consi a disadvantage t most ines 
are fitted with trunk-pistons, and that therefore 
the connecting-rod pin is -inaccessible, and the 
iston, when worn, has to be entirely renewed. 
But when gas-engines are built ially for marine 
use, they will be of such a size that they will have 
thin water-cooled pistons, be doubl , and be 
fitted with the ordinary crossheads and slides used 
upon steam-engines ; or if trunk pistons are used, 
they will be fitted with adjustable shoes to take 
the wear in the wake of the connecting-rod pin. 

It is generally considered to be a difficult matter 
to make a gas-engine reversible, but this is only 
because it has generally been attempted with the 
usual revolving cam-gear, and on engines of com- 
paratively size. On large engines, oscillating 
instead of revolving cams can be used with advan- 
tage, and these can be operated by the well-known 
Stevenson link motion or by the Joy, Marshall, 
or other radial reversing valve motion, worked by 
compressed air when the engines are very large. 

A special compressor, driven by an independent 
gas-engine, will always form part of a marine gas- 
engine installation, because compressed air will 
be required for starting the main propelling 
engines, blowing the whistle and syren, working 
the reversing engine, circulating and other pumps, 
steering-engine, capstan, deck-winches, ash-hoists, 
&c., which are now part of the recognised outfit of 
the modern steamship. Under certain circum- 
stances, all this work might be done by electricity, 
in which case a separately driven electrical gene- 
rator would take the place of the air-compressor. 
A disadvantage of the gas-engine for marine pro- 
pulsion is its want of flexibility in the rate of re- 
volution at which it can be driven, but there are 
several ways in which this can be met, such as 
cutting off the gas supply to one or more cylinders, 
building the engine in two or more distinct units 
which can be readily connected up or disconnected, 
applying the total power on three or more shafts, 
so that one may run ahead and two astern, or vice 
versd, so thata ship of large total power may be 
run at very slow s when n 


A mechanical disadvantage of the engine, 
when used for marine propulsion, is the uneven 
turning moment, especially when run on the four- 


stroke cycle. It is, of course, much better on the 
two-stroke cycle, but as in the latter case twice the 
amount of hot gas has to pass through the exhaust- 
valve in a given time, special provision has to be 
made to meet and overcome this difficulty. Three 
double-acting cylinders, acting on cranks at 120 deg. 
apart, is probably the smallest unit that can be 
relied upon to work satisfactorily, and even then it 
would be n to employ a fly-wheel. Another 
mechanical difficulty is in so regulating the power 
that it shall follow the sudden variation in the 
resistance, due to the propeller being ially lifted 
out of the water when the vessel pitches ; but some 
form of high-speed centrifugal governor arranged to 
cut out or throttle the gas supply, relieve the 
pressure in the cylinders, cut out the ignition, or a 
combination of two or more of these methods, should 
be able to meet the difficulty. 
What to do with the exhaust from the marine 
——— is also quite a difficult problem to settle, 
ut as the object sought to be attained is both to 
cool and reduce the volume of the exhaust gases 
as rapidly as ewer some form of surface con- 
denser, in combination with an injection of part of 
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the cooling water into the exhaust-pipe, ought to 
-meet the case. The cooled gases could also be 
afterwards discharged overboard below the surface, 
and thus secure perfect silence. Objection has been 
made to thegas-produceron board ship that poisonous 
gases are liable to leak out and either kill the crew or 
cause disastrous explosions, but if operated under 
the suction system this does not hold, since any 
leak would be into, and not out of, the producer. 
If the producers are operated on the pressure 
system, it is only necessary to surround the pro- 
ducers and all the gas-pipes with an outer air-tight 
shell, and force the supply of air through the inter- 
vening space on its way to the producers. In this 
way any leak that could occur would be pure air, 
either into the ship or into the producers or gas- 
pipes. If more than one producer were in use, it 
would be the duty of the attendants to regulate the 
amount of gas furnished by each, in accordance 
with the reading of a pyrometer fitted to each one, 
so that the temperature of combustion in each was 
the same. This would not be any more difficult 
than the work of regulating the feed-water to a 
battery of steam boilers. 








THE TWO-THOUSAND-MILE TRIAL OF 


THE ROYAL AUTOMOBILE CLUB. 


On Saturday last the 2000-mile trial of the Royal, 


Automobile Club was brought to a conclusion with 
a race on the Brooklands track. The essential 


conditions of this trial were that the cars should, 
run, under the supervision of the club officials, for. 


2000 miles on the road, and that the duration of 
all stoppages should be recorded, and also the con- 
sumption of petrol. They were also to undertake 
several timed hill-climbs. 
2000-mile run, the cars of each class were required 
to race at Brooklands, their starting time being 
determined by the amount of — oe for x yin 
t sto es, consumption o' trol, and spee 
pray Pil. Thus a 8 which "iid not iene. in- 
voluntary stops, which consumed little petrol, and 
was fast on hills, started in front of one which was 
inferior in these respects, and the first car to get 
in was the winner in its class. 

The results of the racing on Friday and Saturday 


were that the following cars won in their respective 


classes : — 
Class A. (Only — De Dion Bouton, No, A 12. 
Class B. (Only starter.) Adler, No. B 11 B. 
Class C. (Two starters.) Oadillac, No. C 2 A. 
Class D. (Five starters.) Singer, No. D 33 D. 
Class E. (Ten starters.) Vauxhall, No. E 28 D. 
Class F. (Nine starters.) Talbot, No. F 60. 
Class G. (Seven starters.) Adler, No. G 73 F. 
Class H. (Five starters.) Armstrong - Whitworth, 
No, H 79 G. 
Class J. (One starter.) Ariel, No. J 72 F. 
Class K. se starters). Rolls-Ro ce, No. K 86. 
Class L. (One starter.) Ariel, No. L 82. 


Forty-six cars started, of which thirty-six arrived 
back again at Brooklands after doing the 2000-mile 
road trial. The greater part of the failures occurred 
during the Scottish part of the trial, and were in 
connection with cars entered for the Scottish trial 
as well as for that of the Royal Automobile Club, 


and these, with their causes, were reported in our 


issue last week. Of the remainder, the most 
notable causes of disqualification were a seized 
~_— in the Rolls Royce, No. K 33 H, and a 

roken crank. shaft in the Benz, No. E 85 F, while 
the De Dion, No. D 42, was disqualified for being 
pushed. 

The complete details of the stoppages and other 
results in the trial will not be known till the com- 
oo report is issued, and we therefore defer going 

ully into the matter till then. Meanwhile it 
may be interesting to make some comparison 
between the conditions of the Scottish trials re- 
ferred to last week and the Royal Automobile Club’s 
2000-mile trial. 

The course of the 2000-mile trial included the 
course of the Scottish trial—i.e., the cars running 
in the 2000-mile trial travelled up to Glasgow from 
London, went over the Scottish course, and re- 
turned to Brooklands, the course being so arran 
as to make up the necessary mileage. The most diffi- 
cult part of the course was undoubtedly that consti- 
tuting the Scottish trial, as to which we gave our 
opinion last week ; but the necessity of runnin 
several hundred miles before this was reach 
undoubtedly rendered it more severe, under the 
trial regulations, than if taken alone. The object of 
including the Scottish course in the 2000-mile 
trial was that a car should be able to run in both 


Having finished their. 


trials at the same time, and it is rather a pity that 
the trial conditions of the two clubs should have 
differed so that a car running in both was handi- 
capped as compared with one running in either 
the one or the other only. 

The most essential differences were :— 


1. The method of taking the weight of load. 
2. The time allowance for lubricating. 

3. The time allowance for tyre troubles. 

4, The method of classification. 


All cars were required to carry a full complement 
of passengers, or else ballast equivalent thereto, 
this ballast being taken at 10 stone per passenger 
in the Scottish trials, while in the Royal Auto- 
mobile Club trials enough ballast was required to 
bring the average weight of the riders up to 124 
stone. 
were four-seated, and therefore carried over the 
Scottish course their full complement of pas- 
sengers—t.e., driver, mechanic, English and Scotch 
observers ; and these, with their coats, wraps, &c., 
usually weighed somewhat more than the ballast 
required under either the English or Scotch con- 
ditions. This was not a very serious point, but 
made a slight difference both in speed on hill-climbs 
and in petrol consumption. 


In the Royal Automobile Club trial any time. 


whatever spent on lubricating the machinery, or 
refilling the radiator with water, counted as lost 
time, while the Scotch conditions allowed half-an- 


hour for this each morning before the start. The 


latter plan appears the more reasonable, as no 
ordinary person wants to run 2000 miles without 
in any way lubricating his car, but in order to 
be able to do so specially large oil-tanks were often 

rovided. The half-hour allowed by the Scottish 

lub was, perhaps, excessive, but it may be taken 
that a car which will run 170 miles, over such roads 
as the Scotch course, without either having its 
lubricator or radiator refilled will be good enough 
for the ordinary purchaser, and it is possible that 
the endeavour to run the 2000 miles without doing 
this was responsible for some failures. 

In the case of tyres again the Royal Automobile 
Club counted tyre stops in the same way as other 
involuntary stops, while the Scottish Club allowed 
one hour during the whole run for tyre adjustments 
and repairs, and after that deducted marks on a 
different scale from that adopted in relation to 
other involuntary stops. The latter course seems 


‘\the more reasonable, as there is no doubt that 


there is a certain amount of luck about tyres, and 
that time may be lost from picking up a sharp 
stone or nail in ways quite beyond the control of 
either the maker or driver of the car. On the other 
hand, if a car has continuous tyre troubles, it is pro- 
bable the reason is that the wheels or tyres are too 
small for the car, and for this the maker is respon- 
sible. The whole subject of tyre delays in trials 
is a difficult one ; but some such arrangement as 
that of the Scottish Club seems reasonable. 

The method of classification was again quite 
different in the two cases, the Scottish Club classify- 
ing by selling price only, and the Royal Automobile 
Club by sow ra area only. There, again, we find 
& very vexed question ; but there is no doubt that 
the basis of classification in the mind of the average 
purchaser buying a car is the amount he can afford 
to spend ou it. The result of classifying by cylinder 
area alone is to favour the cars with cylinders of 
small diameter and long stroke; but it is doubtful 
whether they gain much advantage. 

Two regulations of the Royal Automobile Club 
are to be commended :— 

1. That a car might not be repaired with any 
—_ part or material, except what was carried on 

© car. 


2. That apes pushed up a hill was disqualified. 

These regulations may ap somewhat drastic, 
but are probably, on the whole, quite reasonable. 
In some trials cars have broken quite important 
parts, have had them sent by special messenger from 
a special dépét, and have been running again in a few 
hours, when a private car would have been unusable 
for days. In the case of hills, again, the object of 
the car is to take its full load of ngers. It 
would be hard to disqualify it for dropping a pas- 
senger, and therefore this only involves loss of 


marks; but if the failure is so complete that it 
will not take itself up even with no load, it seems 
reasonable that it should retire. 

It will be observed that only two cars got first 
place in their classes, both in the Scottish and in 





the Royal Automobile Club trials : the 12-16 horse- ! 


In practice the large majority of cars| p 





me Vauxhall and the 40 horse-power Armstrong- 
hitworth, and considering the different classi- 
fication and marking in the two trials, these cars 
must be admitted to have made very fine perform- 
ances. The former made an absolute non-stop 
run throughout the 2000 miles, no time whatever 
being lost on the road or spent in the morning 
filling up with water, oil, &c. 





THE ROYAL SOCIETY SOIREE. 

Tue second Royal Society Soirée of this year 
—that generally known as the ladies’ night— 
was held on Monday last, June 29. Asarule, the 
two receptions by the President have followed one 
another within about four weeks, and Wednesday 
has been the day. This year the first soirée took 
lace on Wednesday, May 13, and the second 
followed after an interval of nearly seven weeks, 
on the unusual day, Monday. Lord Rayleigh re- 
ceived the fellows and their ladies and the guests. 
Biological and anthropological exhibits generally 
form conspicuous features of the ladies’ nights, 
and we allow ourselves a certain latitude in dealing 
with the exhibits on these occasions. As regards 
the apparatus and pho’ phs shown by Sir John 
Thornycroft, Mr. C. V. Boys, Mr. J. E. Barnard, 
Mr. Buc¢hanan, the National Physical Laboratory 
and Mr. Rosenhain, the Cambridge Scientific Instru- 
ment Company, Professor 8. P. Thompson, and 
some others, we should refer our readers to our 
notice of the first soirée on page 655 of our issue of 
May 15. We shall group the exhibits and begin 
with matters of anthropological and archeological 
interest. 

The coloured drawings of two ancient zodiacs, 
combined with horoscopes, which Professor Flinders 
Petrie displayed in the office, had been found in an 
Egyptian tomb ; they go back to the Roman age 
only, and the signs are those with which our gene- 
ration is familiar. Miss M. Helen Tongue exhi- 
bited her large collection of Bushmen paintings, 
which she has herself copied from the rocks and 
caves of Cape Colony, the Orange River Colony, 
and Basutoland. The Bushmen are probably the 
oldest existing inhabitants of the country, and the 
stone implements found there appear to have be- 
longed to an earlier race, about which we have no 
further information. Many of the paintings, which 
were generally made on sandstone with the aid of 
iron oxide and ochres mixed with grease, do not 
date back more than a hundred years. The grossly 
exaggerated peculiarities of some human figures 
suggest caricatures, when compared with the striking 
truth of other drawings of men dnd animals. 

The photographs of megalithic monuments in 
Japan, shown by Professor W. Gowland, F.R.S., 
illustrate typical dolmens, and their contents, 
dating from the second century B.c. to the sixth 
century A.D., and all belonging to the Iron age. 
The dolmens are, as a rule, rude stone burial 
chambers, covered by a single or double mound, 
containing sarcophagi of stone, terra-cotta, or 
wood and pottery, ond, as weapons, long iron swords 
and arrows with iron heads. 

The Director-General of the Survey Department 
of Egypt, Captain H. G. Lyons, R.E.R., exhibited 
a splendid series of plans, photographs, and objects 
illustrating the archzeological survey of that portion 
of the Nile Valley which will be submerged S rais- 
ing the level of the Assouan Reservoir. The thorough 
systematic study which is being made, under the 
supervision of Captain Lyons, Dr. Elliot Smith 
(both of whom were present), the Egyptologist, Mr. 
Maspero, and others, of all the sites doomed to sub- 
mersion should go a long way towards reconciling 
the opponents of the scheme. There will be no in- 
discriminate and wasteful excavating and exploring, 
too much of which has been done even by scientists 
of reputation. A detailed survey of the valley and 
ancient sites is being made, and the anatomical study 
of all human remains found is being carried on simul- 
taneously with archeological investigation. About 
55 kilometres of the Nile have already been sur- 
veyed, and fifty-seven cemeteries, dating from about 
4000 B.c. to Coptic times, have been thoroughly ex- 
amined ; Moslem graves are not touched, of course. 
It is shown that in pre-dynastic times Lower 
Nubia and Egypt Red | one ethnological territory; 
from the first dynasty their histories diverged ; in 
Egypt the race remained unchanged, the Nubian 
race was mixed with negro blood and lagged behind. 
While some of the ph phs and objects—e.g., the 
fractured bones of a girl healed perfectly in a splint, 
about 5000 years ago—may tone down mbdern pride 
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a little, we see, on the other hand, how embalm- 
ing was professionally carried out in a most slovenly 
fashion about the age of the Ptolemies. A mummy, 
apparently embalmed with reverential care, might 
contain arm-bones in the place of legs—taken from 
some other dead person—the viscera stuffed in any 
how, and the skull split open to remove the brain 
(which ought to have been taken out through the 
nose) and patched up again with the aid of a 
wooden peg. Among the tools found in graves we 
noticed very fine flint chisels, probably fixed in 


wood, 

Of physical exhibits and apparatus we may 
mention the specimens of transparent fused silica 
displayed by Messrs. Johnson, Matthey, and Co., 
this time co nprising a Dewar vacuum bulb of quartz, 
the first made, and far less likely to crack with the 
sudden cooling than glass vessels; the mode of 
fusing silica by the oxy-hydrogen flame was also 
demonstrated during the evening. 

Professor J. Milne, F.R.S., showed a record of 
the first large earthquake registered in London, 
obtained in a workshop at South Tottenham, with 
one of his seismographs temporarily installed there 
for inspection. The vibrations due to the machi- 
nery, and the quietness of the night, can be seen, 
and these seismographs should yield satisfactory 
records in the spacious grounds of London—the 
parks and possibly the squares. 

Mr. J. T. Irwin had coupled his hot-wire oscillo- 
graph, which he has brought before the Institution 
of Blectrical Engineers, with a rotary three-phase 
converter. The potential curve of the rotor 
appeared stationary, but was disturbed by ripples, 
showing the—intentionally increased—sparking at 
the vommutator. The current curve seemed to 
advance on the potential curve, especially when a 
brake was put on the rotor and the slip increased. 
The curves were very clear. 

Professor J. A. Fleming had set up apparatus 
for transmitting signals by electro-magnetic induc- 
tion between oscillatory circuits, and receiving 
them by means of a glow-lamp detector. The 
experiments were first shown in the Physical 
Society last year, and the distance between the two 
circuits has since been increased to 150 ft. At the 
Soirée the two closed squares of a few turns of 
wires were about 100 ft. apart. In the transmit- 
ting coil high-frequency oscillations—the high 
frequency is the chief point—are set up by the dis- 
charge of an induction coil and a Leyden jar across 
a narrow spark-gap placed in a silencing chamber, 
in which the arc is destroyed by an air-blast from 
a motor-blower. The signals are made in Wheat- 
stone fashion by interrupting the primary circuit 
of the induction apparatus by means of a punched 
tape. The exceedingly feeble induced currents 
received would be unable to affect a telephone 
directly ; an oscillation valve, a glow-lamp whose 
metallic filament is surrounded by a copper cylin- 
der, perhaps 1 centimetre in radius, is therefore 
inserted in the secondary circuit. The filament is 
rendered incandescent by a small battery which is 
shunted by a high resistance joined to the condenser 
of the secondary ; the other condenser terminal is 
connected to the copper ring. The filament gives 
off negative electricity, and this escape of negative 
electricity is sufficiently strengthened by the oscil- 
lations received that the telephone vibrations be- 
come audible. The long and short sounds of the 
messages could be heard during the evening. 

Two more telegraphic and telephonic signalling 
apparatus were shown on the ground-floor. Mr. 
8. G. Brown had arranged his experiments with a 
high-frequency alternator, described in our previous 
notice, so as to demonstrate that a a piece of 
iron inserted into the primary coil would totally 
upset the tuning of the apparatus and produce 
violent jerks in the induced circuit. This circuit 
comprises a small battery and an electrolytic cell, 
which acts ina peculiar way. The electrolyte is 
fairly strong sulphuric acid, the positive electrode 
a fine platinum wire, the negative a piece of 
platinum foil turning its edge to the wire. The 
direct-battery current cannot flow, because the wire 
electrode is at once polarised, except after the 
induced alternating current has opened the gate for 
it. The cell, therefore, does not act like an elec- 
trolytic valve, though gas polarisation certainly 

lays a part in those valve-cells; nor has Mr. 

rown merely made use of a cell with two elec- 
trodes of very unequal dimensions ; such cells had 
already been studied, but Mr. Brown’s promising 
arrangement seems to be novel. 

Dr. Alexander Muirhead, F.R.S., exhibited an 





interesting combined Kelvin syphon recorder and 
cable relay, already introduced on the cables of the 
Central and South American Telegraph Company 
between New York and Panama, and distinguished 
by remarkable simplicity and reliability. Vibra- 
tion is imparted to the syphon by connecting the 
syphon to the armature of a vibrator by means of a 
n Lewy This thread, originally made of silk, is 
now made of gold wire 0.0013 in. in diameter. 
The wire forms the tongue of the relay and rubs, 
in its motion, against the one or other of two silver 
rods, about a millimetre in diameter, representing 
the terminals of the local battery and forming stops 
on both sides of the wire. The vibration dimi- 
nishes the friction and further prevents sticking 
of the wire. The instrument was shown in opera- 
tion with two circuits of Muirhead artificial cables. 

Professor Arthur Gamgee’s apparatus for the 
continuous photographic and quasi - continuous 
registration of the diurnal temperature curve of the 
animal body also falls under the category of 
electrical a tus. 

Dr. G. H. Rodman has succeeded in applying 
Rontgen rays to the production of stereoscopic 
radiographs of molluscal shells with beautiful and 
highly-instructive effects. The radiographs shown 
were varnished transparencies on glass, obtained 
by taking views corresponding to vertical and hori- 
zontal sections. Thus we see the convolutions of 
the house of a snail without having to grind down 
parts of the shell. 

Mrs. Hertha Ayrton demonstrated the residual 
motion of water moving in stationary waves—a 
subject which she has been investigating for a series 
of years—by some new experiments not previously 
shown. Glass vessels, inches and feet in dimen- 
sions, placed on rollers, were filled with water, into 
which dust of powdered bronze and aluminium, or 
some water-colour paint, was introduced. In the 
rocking vessel the liquid apparently swings to 
and fro in simple rhythmical wave motion; in 
reality the motions are far more complicated. A 
particle does not directly return to its position, as 
in a pendulum swing, but describes vortices of 
peculiar shapes, which are completed only after 
many oscillations, while obstacles under the water 
give rise to ripple-forming vortices, which die out 
in a single swing. In a cemparatively shallow 
trough both end and middle vortices are observed ; 
in deep basins the middle vortex becomes indistinct. 
When some coloured solution is introduced at the 
bottom of the vessel, which is then rocked, the 
colour spreads; but there is a current of pure water 
between the dyed layer and the bottom. If some 
green solution is put in the middle and some red 
near the side, both near the bottom, the red will 
spread next to the bottom, and the green will flow 
over it, when the vessel is rocked. 

The zoetropic apparatus exhibited by Dr. Shaw,, 
the director of the Meteorological Office, gave an 
excellent idea of the progress of a travelling storm 
centre and of the circulation of the air associated 
with it. A series of maps marking the successive 
positions of isobaric lines grouped about a storm 
system would indicate the progress of the depres- 
sion, but would not explain the actual air-paths, 
because a curve or trajectory representing the path 
of the air must be a’line joining the successive 
steps of the path into’a continuous line. If, how- 
ever, we draw a series of maps marking the isobaric 
lines and the correspondin seen | steps at 
two hours’ intervals (partly by interpolation), and 
arrange these maps in a zoetropic revolving drum 
(provided with vertical slits), we see both the march 
of the depression and the course of the air, and 
some peculiar movements result. One stormshad, 
for instance, moved from the mouth of the Garonne 
to the mouth of the Humber in a practically straight 
line. The device was altogether very effective. 

We to the noteworthy astronomical exhibits. 
Dr. @ E. Hale, Director of the Mount Wilson 
Observatory, California, and Mr. F. Ellermann 
had sent some beautiful sun photographs. The 
hydrogen flocculi, enlarged from a negative taken 
with the Snow telescope camera in H a light on 
April 30, 1908, are shown partly in wild agitation. 
The calefum and hydrogen flocculi, taken on different 
plates on July 22, 1906, and the hydrogen and iron 
flocculi secured on November 15, 1907, again marked 
the agitation in greater detail than any we have so 
far seen; in some cases the hy en seemed to 
have kept away from the sun-spots, in others not. 

The interesting exhibits sent from the Solar 
Physics Observatory at South Kensin were 
noticed in our account of the previous soirée, Atten- 





tion should, however, again be drawn to the photo- 
graph of a sun-spot spectrum taken with the new 
reflecting grating spectrograph of 72 ft. focal length, 
and the abnormal intensification of the vanadium 
and titanium lines in the spot com with that of 
the normal solar surface. The K light ey ry 
mark the different distribution of calcium flocculi 
and vapours on different days, and striking among 
the K light photograph of prominences is one 
(discovered by Dr. W. J. S. Lockyer) forming a 
triple arch, extending for 353,000 miles along the 
sun’s limb and reaching a height.from limb to apex 
of 100,000 miles. 

The exhibits of the Astronomer Royal, including 
Mr. Melotte’s photographs leading to the discovery 
of the eighth Jupiter satellite with an exposure of 80 
minutes, the diagrams of positions of the satellites 
of Jupiter and Saturn, and Mr. W. H. Wesley’s 
splendid drawings of the solar corona were also 
noticed at the last soirée. The latter deserve, how- 
ever, more than a mere mention. The drawings exhi- 
bited were Mr. Wesley’s originals, compiled from 
corona photographs of the eclipses of 1898, 1900, 
1901, and 1905, taken with different instruments, 
and they well mark the peculiar development of the 
corona, the polar plumes and the decided equa- 
torial stream belt in minimum sun-spot years, and 
the more uniform arrangement of the corona at 
periods of maximum activity. We perceive also 
peculiar arches about the prominences, suggesting 
the appearance of concentric shells of condensation 
and rarefaction surrounding centres of explosion. 


Of the two drawings of the pho phs of 1905, 
the one taken by O. Davidson with the astrographic 
refractor (aperture, 13 in.) shows greater detail 
and development than the other, taken with the 


Thompson coronagraph (aperture, 9 in.), likewise 
at Sfax, in Tunisia. 

Dr. W. J. Russell, F.R.S., and Mr. O. F. Bloch 
exhibited photographs of flowers, &c., taken by the 
Lumiére process in natural colours, with one expo- 
sure of a few seconds, and developed in the ordi- 
nary manner ; the colours were very good on the 
whole. The ‘ irisographs ” of Mr. Frederick Tles 
ae described en chemical designs. ——— 
solutions are applied in spots upon unsized paper, 
and further developed by the central application of 
other solutions which spread by cap attrac- 
tion and react with the other colours. The drying 
and the matt surface of the paper impair the 
brilliancy of the colours somewhat, but fine effects 
are secured. The ‘ a ” of the same 
exhibitor is an instrument for ae oe 
eurves and lines on china, pr = g plates, 
paper, &c., under the control of the operator. 

veral specimens of mirrors were exhibited by 
Mr. S. Cowper-Coles. Some of these were of parabolic 
and others of flat form, coated by electro-deposition 
with palladium and other metals. Of two large 
mirrorsone had not been polished and was shown just 
as it was —— in the electrolytic process, the 
reflecting surface being bright and clean. Another 
mirror had been dam in order to show how 
small the effect of gun-fire on these metal mirrors 
is compared with the shattering effect on a coated 
glass-mirror. Another exhibit by Mr. Cowper- 
Coles was illustrative of cleavage lines formed by 
crystals deposited at right angles to the surface of 
a cathode. A cylindrical cathode was shown in 
which a small V-shaped — cut had been made, 
and the copper deposited electrically on this was 
shown to be in one long strip, capable of being un- 
wound. 

Mr. Leonard Hill, F.R.8., showed in the officers’ 
room apparatus for diving and rescue work in 
mines. is was made by Messrs. Siebe, Gorman, 
and Co., Limited, and consisted of complete self- 
contained diving-dress with Fleuss improved breath- 
ing apparatus attached, instead of the surface pump, 
&c.; the Fleuss Siebe-Gorman rescue ap tus for 
use in mines, and other appliances. These have 
all of them been descri in our columns, and 
some of them quite ae on the occasion of the 
visit of the Institute of Mining Enginecrs to the 
works of Messrs. Siebe, Gorman, = Co., Limited 
(see ENGINEERING, vol. Ixxxv., Page 787). 

The living representatives of the Plymouth 
Marine Fauna, and the photographs illustratin 
dredging and trawling in the North Sea, exhibited 

the Marine Biological Association of the United 
ingdom, did not fail to attract the attention they 
always excite. Of other biological and an - 
logical exhibits, we may mention Mr. J, Gray’s in- 
strument for determining the colour of hair, eyes, 
and skin—a simplified tintometer of the Lovibond 
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type fitted with standard coloured glasses; Mr. F. 


nock’s living specimens of the mymaridz (ovi- 
vorous ites); Mr. H. 8S. Leigh’s living leaf 
insects from the Seychelle Islands (near - 


gascar),. insects which look and shake like leaves, 
and whose eggs resemble seeds; photographs 
taken by Mrs. E. von Kaufmann of portions 
of a mammoth and a rhinoceros, preserved by 
the petroleum of the ozokerite mines of Starunia, 
Galicia ; the specimens were obtained while sinking 
a shaft through the deposit of an old marsh 
which was saturated with petroleum, and were 
exhibited by Dr. A. S. Woodward; Mr. C. 
Gordon Hewitt’s large larch sawfly, which has 
become a pest in Cumberland ; and the diagrams 
illustrating the development of teeth in man, ex- 
es by Professor J. Symington and Dr. J. C. 
in 


The first of the two discourses was delivered by 
Mr. Francis Fox, M. Inst. C.E., on the renewal of 
the foundations of Winchester Cathedral and other 
ancient buildings, on which Mr. Fox had already 
lectured at. the last soirée. The operations: were 
started two years ago, and may occupy another 
three years ; 150 men are employed, and the one 
diver to work in 14 ft. of water. Among the 
specimens exhibited were beechwood logs, several 
feet in diameter, from the old foundations of 1202 ; 
an oak pile, about. 3 ft. long and 4 in. thick, 
credited to the Norman builders of 1079; a 36-in. 
foot-rule of boxwood, that seemed to have shrunk 
half an inch in the 400 years of its existence, found 
behind some wainscotting ; gravel, chiefly flints, 
from the underpinning bed, and blocks of peat, 
ig 8 ft. in thickness, found beneath the walls. 

. F. Enock delivered the second discourse of the 
evening, on insect intelligence as exemplified by 
the wood-boring wasps, whose various species fill 
their nests each with one species of other. insects. 





THE ROYAL AGRICULTURAL 
SOCIETY’S SHOW. 

For the fourth time in its career the Royal 
Agricultural Society is holding its annual show at 
Newcastle-on-Tyne, the site selected, as on the 
revious visits in 1846, 1864, and 1887, being the 
Town Moor, of which 120 acres have been requisi- 
tioned. In one respect the present meeting com- 
pares unfavourably with that of 1887. On that 
occasion the Society carried out competitive trials 
of portable engines, and these were noteworthy, 
not only as showing the high degree of perfection 
to which this class of engine had been brought by 
some of the competing firms, but still more so 
in their indirect results. Up till that date the 
Appold modification of the Prony brake had been 
considered the last word in absorption dynamo- 
meters; and of these the Society possessed two 
in which their officials had perfect confidence: 
Following the publication of the results of the tests 
made, one of the competing firms drew attention to 
a serious error of principle in the brake ; and this 
objection to the type, though debated at first, was 
soon seen to be well based, and the brake in ques- 
tion has not since been used in any engine trial 
carried out under the auspices of the Society. 

The Society have again organised competitive 
trials in connection with the present exhibition, 
though, as the implements concerned are manure 
distributors, the interest excited outside of purely 

icultural circles is unlikely to be very keen. 

ese useful, if unsavoury, appliances have been 
tested in three classes—viz.: (1) artificial-manure 
distributors ; (2) farmyard-manure distributors of 
the broadcast type ; and (3) farmyard-manure dis- 
tributors for manuring dri In the first class 
there are nineteen entries, in Olass II. one entry 
only, and in Class III. three entries. Awards have 
been made in Class I. only, the gold medal being 
taken by Messrs. J. and R. Wallace, of Castle 
Douglas, and the bronze medal by Messrs. Alexander 
Jack and Sons, Limited, of Maybole, Ayrshire. 

The entries of live-stock form a record, number- 
ing 2619, as compared with 2576 at Lincoln last 


year. In the implement section, however, the/| plate 


stands number , a8 against 417 at Lincoln last 
year and 424 at Derby ; whilst the area of shedding 
provided here aggregates 12,035 square feet, as 
compared with 13,066 square feet at Lincoln last 


year, and 13,066 square feet at Derby in 1906 ; but 
these figures do not, of course, form any criterion 
as to the interest or otherwise of the exhibits made. 
The decrease is mainly attributable to a number of 
the smaller southern firms not coming to exhibit 





at a point so far removed from their natural 
market. 


Tue Steam-Enorne Exursirs. 


The general character of the steam-engine ex- 
hibits alters little from year to year, patterns 
having of necessity been largely standardised, and 
really novel de are very exceptional. 
Withal, however, there is a steady progression in 
the improvement of details ; hel cating being 
more and more used in substitution for cast iron, 
in all cases where heavy straining actions have 
to be provided for. Greater and greater attention 
is being paid year by year to ing ease of 
operation, and also the physical comfort of the 
attendant, whilst the well-earned, universally- 
admitted reputation of the British-made portable, 
or traction, engine for its durability in hard service 
is being thoroughly maintained by good design and 
workmanship. 

Messrs. Marshall, Sons, and Co., Limited, of 
Gainsborough, are showing as a ‘“‘ new implement” 
a traction-engine, constituting in many respects a 
marked — from their previous standard 
pattern. is engine, which is represented on 
page 19, has been designed with a special view 
to ease of manipulation. Every handle and lever 
necessary in the working of the engine is acces- 
sible from the foot-plate. Even the differential 
can be locked or om without requiring the 
driver to dismount from his perch. Another 
special feature of the engine is that the governor 
can be speeded up or down within a range of 220 
to 300 revolutions ~~ minute. This is accom- 
plished by means of a lever moving over a sector 
within easy reach of the driver, and which, by 
suitable cannecting-links, varies the tension on the 
spring of the governor. The arrangement is said to 
be very convenient in ing operations, as the 
engine can be varied in speed as desired, and, once 
adjusted, will maintain this speed constant, in 
spite of any ordinary change in the boiler pressure. 
A clutch is arranged inside the fly-wheel, the 
friction-blocks bearing on the rim of the latter. 
This clutch can be thrown in or out of gear instan- 
taneously, and when out of gear the engine runs 
free. This feature is claimed to be of especial 
value when an engine gets into trouble on soft 
ground, since by disengaging the clutch the en- 
gine is instantly thrown out of gear, and the 
wheels prevented from ong Seen in. 
Next, when the proper steps have been taken 
towards the extrication of the machine, the engine 
can be started up free, and on the clutch being 
thrown in there is an accumulated momentum in 
the fly-wheel, which proves a very useful “— 
ment to the normal output of the engine. th 
the back wheels are geared, the differential being 
jocated on the third-motion shaft, which carries the 
pinions. The road-wheels have round tension 
- angge which, however, are used solely to support 

e weight, the torque being transmitted to the 
driving-wheels through a cast-steel spider, which 
carries also the spur-wheel, gearing with the pinion 
on the differential shaft. A winding-drum is fitted, 
= yn — can agg in or out of gear —_ 
the foot-plate. e may note in passing that 
Messrs. Marshall are just completing for Senen 
Ayres an order for fifty very powerful special 
traction-engines. These have 10-in. by 12-in. 
cylinders, the driving-wheels being 6 ft. 3 in. in dia- 
meter by 3 ft. wide, these exceptional proportions 
being rendered necessary by the very soft ground 
over which the engines are to be worked. 

E eape 
own at 


Another very interesting exhibit is a 

engine fitted with a superheater which is 
the stand of Messrs. Davy, Paxman, and COo., Limited, 
of Colchester. This we hope to illustrate in detail 
in a future issue. The boiler is of the usual loco- 
motive type, but at the smoke-box end the last 
3 ft. or so of the tubes are itioned off by a 
diaphragm, which extends well above water-level. 
The tubes run through this diaphragm, into which 
they are expanded, and in normal working the tube 
length between this diaphragm and the front tube- 
is dry. The steam evaporated in the flooded 
ion of the boiler passes to the engine over these 
tubes, around which it is made to take a tortuous 
es by means of guide-plates, and as a uence 

mes superheated some 100 deg. Fahr. before 
it reaches the engine. Provision is made for flooding 
the superheater when desired, in which case the 
boiler works simply as an ordinary locomotive boiler. 
The cylinders are fitted with piston-valves, and 
provided with a system of fo lubrication. 





A particularly fine exhibit is that of Messrs. 
Robey and Co., of Lincoln. In addition to a road 
locomotive and a traction engine, they show two 
light steam-tractors of substantially the same design 
as illustrated in ENGINEERING last year. The main 
interest of their stand centres, however, in the 
winding-engines exhibited. Up till some twenty 
years ago the winding and hauling engines used in 
north country collieries well deserved the name of 
‘*steam-eaters.” They had commonly drop-valves 
of the Cornish , and the clearances must have 
been nearly 50 per cent. of the piston displacement. 
The boilers were on a with the engines, being 
generally of the egg-ended pattern, some 4ft. 6in. to 
5 ft. in diameter, and designed to work at about 
45 lb. pressure. All criticism of colliery practice 
in this regard was silenced by the statement that 
the fuel used was unsaleable, and hence economy 
of steam was of less importance than a low capital 
expenditure. This may still be the case in some 
instances, bit of late years, perhaps owing in part 
to the development of coal-washing machinery, 
which has rendered marketable much of what was 
formerly considersd mere refuse, a demand has 
grown up for a really high class of winding-engine, 
and this has been accompanied by a great improve- 
ment in boiler practice. Water-tube boilers, or 
Lancashire boilers, some of which have truly 
colossal dimensions, as much as 9 ft. in diameter 
by 30 ft. in length, are now coming into vogue. 

essrs. Robey claim to be the pioneers in this 
district and in Wales of these high-class winding 
and hauling-engines. One firm of colliery pro- 
prietors has at work no less than twenty, 
and one or two other firms nearly as many. 
We illustrated recently one of these large re- 
versing drop-valve gear winding-engines, and at 
their stand » “ead x are showing a cylinder 
complete with its gear belonging to a powerful set 
now in course of construction. This cylinder is 
24 in. in diameter by 40-in. stroke, and the engine 
is intended to raise 2000 tons a day. Some im- 
provements have been made in the valve-gear since 
our description of this type of engine was published, 
and we hope to illustrate these in an early issue. A 
finely-finished horizontal engine, fitted with similar 
valve-gear, but not arranged for reversing, is also 
shown at this stand. The main bearing has four- 
part brasses, the arrangement of which presents 
some points of novelty. The side-wedges butt 
on circular beds instead of flat ones, the pedestal 
being bored out along a vertical axis, as well as 
horizontally, instead of ~being planed to take the 
wedges, as is the more general practice. In this 
engine a slight alteration has been made in the 
governor-gear, which considerably simplifies its 
construction, and still further reduces frictional 
resistance, but the change can hardly be made 
intelligible without the assistance of drawings. 

A anny ape is also exhibited at the stand 
of Messrs. E. R. and F. Turner, of Ipswich. This 
is intended for development work, and is being sent 
in large numbers to Rhodesia. It has cylinders 
5 in. in diameter by 8-in. stroke, the rope-drum 
being 14 in. in diameter by 14 in. wide, and it is 
designed to lift 14 cwt., its own weight being 
21 cwt., so that it can readily be carried through 
rough country. 

The most interesting feature of the exhibit made 
by Messrs. Richard Garrett and Sons, Limited, of 
Leiston, is a portable engine fitted with a super- 
heater, intended to raise the temperature of the 
steam up to between 500 deg. to 600 deg. Fahr. 
The firm exhibited in 1904 a portable engine de- 
signed to work with a moderate amount of superheat, 
but did not put that on the market as a standard 
pattern, as they are doing in the case of the engine 
now shown. eir trials showed a fuel economy 
of 2.2lb. of Welsh coal per brake horse-power 
as the result of an independent test, whilst the 
boiler showed an evaporative efficiency of over 
10 lb. of water per pound of coal. The engine 
has piston- valves, and is fitted with a shaft 
governor. The superheater forms an extension 
of the smoke-box, but in the vertical, not the 
horizontal, direction. The steam from itis taken 
to the engine through a carefully lagged external 
pipe. A feed-water heater is also provided. The 
orank-shaft bearings are fitted with chain lubrica- 
tion. 

Amongst other exhibits Messrs Aveling and 
Porter, of Rochester, Kent, are showing a 10-ton 
compound steam road-roller. The driving-wheel 
rims are steel castings in a single piece, made in 
the firm’s own foundry, which is claimed to be the 
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SIX-HORSE-POWER TRACTION-ENGINE. 
CONSTRUCTED BY MESSRS. MARSHALL, SONS, AND 00. LIMITED, ENGINEERS, GAINSBOROUGH. 

















only steel foundry south of the Thames, and which, 
in addition to the immediate needs of its owners, 
supplies many steel centres to the South-Eastern 
and Chatham and the Great Eastern Railway 
Companies. 

The driving-wheels of the road roller are inter- 
changeable, a feature adopted owing to the fact 
that the one on the ‘“‘scarifier” side of the 
engine is that most subject to wear. Two steam 
motor-tractors are also exhibited, one bein 
up as a 6$-ton steam road - roller, whilst the 
other has the unusual feature of a Belpaire 
fire-box. In this case also a change has been 
made in the method of connecting the cylinder 
to the boiler. As now arranged. it beds on a 
planed flange riveted to the shell. The boiler 
of this tractor has been subjected to a test pressure 
of 350 Ib. per square inch, the designed working 
pressure being 200 lb. The driving wheels are 
5 ft. in diameter. A spring-mounted road loco- 
motive, which strictly conforms to the legal limits 
of weight, now being enforced pretty strictly in 
most counties, is also shown. It has three road- 
speeds, and the driving wheels are 7 ft. in diameter 
by 18 in. wide. The plating of the tender has been 
designed with a view to safely standing the strain 
of very heavy haulage. 

Messrs. Fodens, Limited, of Sandbach, Cheshire, 
are showing one of their steam-wagons, which are 
now being turned out at the rate of: about four a 
week. This is built on traction-engine lines, with 
& locomotive-type boiler, on top of which the engine 
—rated at 35 horse-power—is fixed, the engine 
casing servingas the steam-dome. The engine is 
not enclosed, since from its ition it is little 
subject to the invasion of grit, and the makers 
attach much importance to having every work- 
ing part visible. The drive to the rear wheels is by 
chain, all the spur-gearing and shafting being above 
the platform-level in the most accessible position. 
Messrs. Fodens have, we learn, supplied some 
lighter steam tractors for use in London. These 
have rubber tyres, which are said to last better on 
steam than on petrol vehicles, with which there is 
generally a heavy jerk on starting. 

Messrs. Ransome, Sims, and Jefferies, Limited, 
of Ipswich, have, as usual, a very varied exhibit. 
Amongst the steam-engines we noted a new light 
tractor, having helical springs to the back axle, and 
laminated springs in front. A double-eylinder port- 


fitted | Th 





Fie. 1. 


| able engine, rated at 14 nominal horse-power, was | 
also shown. This is noteworthy in having wrought- 


iron instead of cast brackets for the bearings. 


Sream-Enorngs, &c. 


The Seaham Harbour Engine Works, owned by | motor-tractor, built to conform to the 
the Marquis of Londonderry, make what is, we | ments of the Motor-Car Acts, is also exhibi 


believe, a first ap 


Messrs. Clayton and Shuttleworth, Limited, of 
‘the Stamp-End Works, Lincoln, have on view, 
as ever, some excellent specimens of their traction 
|and portable engines, but these have now become 
|so stereotyped as to call for little comment. A 
Tt 


ance at this Show, and are | has a compound engine, and is provided with two 


exhibiting at their stand a 5-ton steam-wagon. | speeds of 5 and 8 miles respectively. It can handle 


designed to run at 500 revolutions per minute. 
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type. The boiler, of the vertical fire-tube pattern, 
has been constructed for a working pressure of 
200 lb. per square inch. 

Messrs. John Fowler and Co., of the Steam- 
Plough Works, Leeds, show at their stand a power- 
ful ploughing engine, the winding-drum of which 
is provided with two speeds, an arrangement which 
substantially adds to the efficiency of the engine 
when engaged in a relatively light class of work. A 
road locomotive and a traction engine are also exhi- 
bited, as well as a road-roller and a 5-ton tractor. 

Two steam-wagons, one to carry 6 tons and the 
other 3 tons, are shown at the stand of the York- 
shire Patent Steam-Wagon Company, Hunslet. A 
distinctive feature of these wagons is the use of 
oe vertical engines instead of the more 
usual horizontal pattern. 





is has an enclosed compound engine, with | over ordinary roads a load of 8 tons. 
cylinders 4} in. and 7 in. in diameter by 6-in. stroke, | 


Another firm making a very fine show of portable, 


| traction, and creepy by owe is Messrs. Rustonand 
The valve gear is of the single eccentric Hackworth ' Proctor, Limited, of t 


e Sheaf Iron Works, Lincoln. 








The Leyland Motors Company, Limited, of 
Leyland, near Preston, show a 6-ton steam motor- 
lorry fitted with a compound engine rated at 35 
horse-power. This engine has cylinders 4 in. 
and 67 in. in diameter with a 6-in. stroke It is 
provided with a Joy valve-gear, all the sliding 
surfaces for which are case-hardened. The engine 
and gears are enclosed in an oil-tight casing and 
run in an oil-bath. The boiler is of the vertical 
fire-tube type, the tubes being copper-coated on 
the water side, in order to avoid all danger of 
corrosion. The copper coating extends through 
the tube-plates, on the outer faces of which the 
tubes are over. The boiler is central-fired, 
and is designed for a working pressure of 200 Ib. 





per square inch. Vanadium steel is used for 
the whole of the shafting, inclusive of the 
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crank-shaft, and the makers declare that it has 
proved well worth its higher cost. The firm are show- 
ing in the *‘ New Implement” Class a detachable 
non-skid device for fitting to heavy motor-wagons 
in snowy or slushy weather, when some difficulty is 
often experienced in getting a good grip on the 
road-surface. The wheels of these motor-wagons 
have, as is well known, to be reasonably smooth, 
the spuds with which traction-engines are fitted 
being prohibited. The device, as shown on the 
previous page, consists of six arms or segments, 
which are bolted to the outside of each driving- 
wheel. Each arm carries a couple of rubber blocks, 
which project beyond the normal circumference of 
the wheel, and have been found to form a very 
good temporary non-skid device. A set can be 
fixed or replaced in 10 minutes, and the rubber 
blocks can readily be renewed when worn. In an 
improved pattern now being manufactured, but not 
exhibited at the Show, the length of the arm is 
adjustable, thus providing against wear of the 
rubber blocks, which, to be effective, must project 
beyond the wood or metal rim of the wheel. 

A 7-horse-power single-crank compound road 
locomotive and a two-crank compound tractor of 
the same normal capacity are exhibited by Messrs. 
Charles Burrell and Sons, Limited, of Thetford. 
In the single-crank compound engine both pistons 
are coupled to the same cross-head. One of the 
two-crank light steam tractors, identical in con- 
struction with the one which gained the Gold Medal 
of the Automobile Club last autumn, is also on 
view. Both wheels of this tractor are driven direct, 
the differential being on the pinion-shaft, and 
capable of being locked from the foot-plate. The 
driving-wheels are 5 ft. in diameter. These light 
tractors, though contemned at first by most builders 
of the old type heavy engine,- have eared asin to 
meet a distinct want, and are constructed now by 
The increase in tare, which, origi- 
greatly 
ul little 


many firms. 
nally fixed at 3 tons, is now 5 tons, has 
facilitated the construction of these usef 
motors on really durable lines. 

A ploughing-engine embodying some new features 
is shown at the stand of Messrs. J. and H. McLaren, 
of the Midland Engine Works, Leeds. This is 
fitted with two speeds to the winding drum, the 
higher speed being used when working on light 
land, or when hauling the lighter class of imple- 
ments. A governor is now also fitted to these 
engines, which, it may be added, find their prin- 
cipal market on the Continent, where farms run 
larger than here. Some beet farmers in Austria 
and Germany have no less than three sets of these 
very powerful and necessarily somewhat —— 
machines. A six-furrow plough for use with these 
éngines is also shown by Messrs. McLaren, and 
also a turning cultivator, which in breaking up new 
land precedes the steam-plough. The tines of this 
cultivator are very massivo and strong, and in some 
soils work to a depth of nearly a yard, whilst they 
will plough their way through roots of trees, and 
generally leave the land in good condition for the 
plough proper which follows. 

Messrs. William Foster and Co., Limited, of the 
Wellington Foundry, -Lincoln, show a compound 
traction engine, rated at 8 nominal horse-power. 
A peculiarity of the engine is the use of pressed- 
steel seatings under the cylinders. The boiler is 
designed for a working pressure of 220 lb., a fact 
which well illustrates the steady increase in work- 
ing pressures, which has been a notable feature of 
portable and traction-engine practice during the 
past decade. One of the firm’s light steam-tractors 
is also. on view, and this we hope to illustrate in 
detail in a future issue. 

A special feature of the 7-horse-power traction- 
engine shown by Messrs. Wallis and Steevens, 
Limited, of Basingstoke, is an arrangement by 
which, when the engine is used for such work as 
thrashing, the springs can be slackened, letting the 
engine down on to solid rests, so that it then runs 
as & non-spring engine. A steam-wagon is also on 
view at this stand. It is provided with an enclosed 
compound engine mounted on top of the boiler. 
The cylinders are 4} in. and 8} in. in diameter by 
9-in. stroke. The-final drive to the wheels is trans- 
mitted through a Renold roller chain. 

Mann's Patent Steam Cart and Wagon Company, 
Limited, Hunslet, Leeds, show one of their 5-ton 
steam-wagons. This has a boiler of the locomotive 
type, but fired at the side instead of at the back. The 
engine is located beneath the wagon platform, and is 
of the enclosed compound pattern. A single-cylinder 


on view. This is provided with a single eccentric 
reversing gear. A liar feature of this engine lies 
in the arrangement by which the third motion shaft 
is fitted at one end with a swivel bearing, whilst at 
the other a link couples it to the axis of the road- 
wheel, so that the gears here are always held rigidly 
at the proper centres whatever the relative motion 
of the road-wheel and the body of the tractor. 


O1-ENGINES AND TRACTORS. 


A petrol chassis fitted with a lorry body, but 
practically identical with the omnibus chassis, of 
which the firm have supplied a number now run- 
ning in London, is exhibited by the Leyland 
Motors, Limited, of Leyland, near Preston. This 
chassis we hope to illustrate in detail at a future 
date. It is fitted with a four-cylinder engine 
rated at 35 horse-power, and four changes of speed 
and a reverse are provided. The Cardan shaft 
used in this chassis is entered as a ‘‘new im- 
plement,” but we shall defer our description till 
illustrations are available. 

Messrs. H. P. Saunderson and Co., Limited, of 
the Elston Works, Bedford, show two of their 
agricultural petrol-motors. Of these, one entered 
as a ‘‘new implement” differs from its prede- 
cessors, ‘and its companion at the stand, in hav- 
ing four wheels in place of three, a feature 
which, it is claimed, enhances materially the 
value of the motor for road haulage. Every gear 
is now enclosed in ys gene casings, which, 
in many instances, are steel stampings, thus com- 
bining lightness with strength. The radiators have 
been simplified from the construction previously 
used. The tubes are now arranged vertically, and 
a larger fan is employed for creating the draught 
past them. In some recent trials in Italy, how- 
ever, in which the temperature in the sun reached 
150 deg. Fahr., even this new radiator proved in- 
sufficient, and for working in climates in which 
these extreme temperatures are reached, the makers 
are now adding to the tank capacity. These trac- 
tors have often to run over very rough ground, and 
to save the coil and accumulators from excessive 
shock, these are now mounted on independent 
springs. In a recent run in this country with the 
50-horse-power tractor, over a fairly level road, con- 
taining only one short gradient of 1 in 17—overa 
railway—a load of 10 tons was taken by the tractor 
a distance of 1 mile in 9 minutes, at an expendi- 
ture of 3 pints of petrol. The return trip was made 
in 74 minutes, but the expenditure of petrol 
amounted to 4 pints. This result is interesting as 
showing how dearly speed may be purchased. 

A very large selection of stationary oil-engines, 
ranging in capacity from 5 up to 20 horse-power, 
is exhibited by Messrs. Blackstone and Co., 
Limited, Stamford. All the engines have two fly- 
wheels and balanced cranks. Once started, ignition 
is automatic, but a timing-valve prevents premature 
explosions. A 20-horse-power ee oil-engine 
is also on view. This can run all day on 60 gallons 
of cooling water. The cooler consists of a rectan- 
— vessel having hanging inside it strips of canvas 

own which the water from the jackets trickles. 
The discharge from the exhaust-pipe is used to 
maintain, by a kind of injector action, a steady 
current of air up through this cooler. 


Om anp Gas-ENGINES. 


The success of the Hornsby oil-engine is, per- 
haps, best gauged by the fact that the makers, 
Messrs. R. Hornsby and Sons, Limited, Grantham, 
have entirely abandoned, in favour of this relatively 
modern development, the manufacture of steam- 
engines. Of these engines, four sizes are shown, 
inclusive of a portable engine rated at 16 brake 
horse-power, and a so-called agricultural engine 
rated at 3} brake horse-power. The latter is 
largely used by farmers owing to its being readily 
transportable from place to place, and it has the 
advantage that, though easily chocked up so as to 
act as a stationary engine, it can never be claimed 
as @ landlord’s fixture, even under the extraordi- 
nary laws which regulate such questions in this 
country. A _ suction- plant. rated at 22 brake 
horse-power is also exhibited. “These, though used 
on large estates, are less favoured than the oil- 
engine by the ordinary farmer, who seldom requires 
to run for more than two or three hours at a time, 

Messrs. Ransome, Sims, and Jefferies, Limited, 
of Ipswich, oocupy two stands at the Show, one of 
which is entirely devoted to lawn-mowers. Two 
of these, a 24-in..and a 30-in. machine respectively, 





5-ton tractor, built on traction-engine lines, is also 


engine rated at 2? brake horse-power, whilst an 
engine of 4 horse-power is fitted to the larger 
machine. Provision is made in each case for dis- 
charging the cut grass without stopping the machine. 
We may add that the manoeuvring power of these 
motor-driven machines is vastly superior to that of 
the horse-drawn article, partly on account of the 
great length occupied by the horse. 

Suction-gas plants are also exhibited by the 
National Gas-Engine Company and Messrs. Crossley 
Bros., who took first and second place respectively 
in the Derby trials. No modifications have, how- 
ever, been introduced into these plants, which 
were fully described in our columns two years ago. 
It is of some interest to note, however, that these 
firms are now supplying in considerable numbers 
gas-engines for driving cotton-mills. These engines 
are found to run with perfectly satisfactory steadi- 
ness. The difficulty of operating the producer with 
ordinary bituminous coal still, however, remains 
to be satisfactorily solved—at least in the case of 
plants of moderate dimensions—though, of course, 
the Mond system is always available where the 
importance of the plant justifies the relatively high 
initial outlay then unavoidable. 

Messrs. Tangyes, Limited, and Messrs. Ruston, 
Proctor, and Co., Limited, also show suction-gas 
plants; but, as in the case of the firms already 
mentioned, these embody no changes of practice. 

Oil-engines ranging in size from 17 down to 2} 
brake horse-power are shown by Messrs. James B, 
Petter and Sons, Limited, of Yeovil, Somerset. 
Provision is made in these engines for the admis- 
sion of a certain quantity of water along with the 
charge, when the engine is required to run at full 
load over a prolonged period. 

At the stand of Messrs. Norris and Henty, of 
87, Victoria-street, E.C., a two-cylinder enclosed 
petrol-engine was shown, running on benzol. This 
fuel, in spite of its use on their omnibuses by the 
London General Omnibus Company, has yet failed 
to meet with much favour, though it is fully as 
efficient as petro], and in the case of a large demand 
could ge ged be supplied very much more cheaply. 
Possibly the somewhat pungent smell of the spirit 
is objected to. 

Two of their automatic oil-engines, which have 
already been fully described in ENGINEERING, are 
exhibited by the Britannia Company, of Colchester. 
The larger is rated at 16 brake horse-power, and 
is provided with an extra heavy fly-wheel to fit 
it for dynamo-driving. 

The Ivel Agricultural Motors, Limited, of 45, 
Great Marlborough-street, London, are again 
showing one of their three-wheel tractors. This 
is fitted with an 18 to 20-horse-power engine, and 
the vaporiser is adapted for use either with parafiin, 
petrol, or alcohol. The last-named is, of course, 
out of the question as an industrial fuel in this 
country, but on the Continent the restrictions on, 
and the taxation of, denatured alcohol are much 
lighter than here, whilst petrol and paraffin are 
often very dear. As a new implement, Sharp’s 
Automotor Company, of High Ouse Gate, York, 
are showing a motor mower and reaping-machine, 
in which the mower device, though detachable, forms, 
when at work, an integral part of the machine, 
the knife being reciprocated by an eccentric on the 
Cardan shaft. The machine weighs 22 cwt. com- 
plete, and is fitted with one speed and a reverse. 
By detaching the mowing device, the machine can 
either be used as a tractor or as a stationary 
engine. In the former capacity it is capable, on a 
fair road, of hauling a load of 2} tons up an incline 
of lin 8. In road work the steering is effected by 
the usual wheel and worm, but in the field, where 
quick turning is desired, this worm is thrown out 
of gear, and a lever steering-gear employed instead, 


Om anp Petrot-ENGINEs. 


Messrs. Marshall, Sons, and Co., Limited, of 
Gainsborough, have entered as a ‘‘ new implement” 
one of the agricultural oil-motors which was fully 
illustrated and described in our issue of Novem- 
ber 29, 1907, vol. Ixxxiv., page 758. The engine 
shown is of 30 effective horse-power, and can be used 
not only for hauling ploughs and reapers in the field, 
but has proved highly serviceable as atoad-tractor, 
whilst it can, of course, serve as a fixed engine for 
driving thrashing-machines and the like. In short, 
it is practically a universal engine. It runs normally 
with paraffin as a fuel, and in reasonably warm 
weather can be started direct on this, but for 
starting up the engine under adverse climatic con- 





are motor-driven, the smaller size having an 





ditions a supply of petrol is carried. This is used 
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only at starting, the engine being switched over to 
as soon as the carburettor is sufficiently 
eated. 


(To be continued.) 





NOTES. 
Porovs Piue-Vatves ror Gas APPARATUS, 


Two years “0 we drew attention to the simple 
way in which K. Prytz effected the evacuation of 
glass vessels and their re- ing with special 

He closed the end of a branch pipe from 
the vessel by a plug of a porous material, and 
poured mercury over the plug. The end of the 
tube from the pump or oo was likewise 
closed by a porous plug. The two plugs were then 
pressed against each other, and the evacuation or 
charging could proceed. The plugs allowed the 
gas to diffuse through, but were not supposed to let 
any mercury pass, and when the upper plug was 
removed, the mercury seal would keep the evacuated 
vessel hermetically closed for days. There was 
hence no need for glass stop-cocks, which have to 
be kept greased, a the grease is often objec- 
lionable. Prytz fixed his plugs—discs of a kind of 
fire- brick—into the glass with the aid of sealing-wax 
or other substances, and reported that his mercury 
seal answered perfectly under a pressure differ- 
ence of one atmosphere. The diffusion through 
the plugs was slow, however; the sealing-wax 
was attacked by ether, sulphur dioxide, and some 
other gases, and the mercury, it was objected, 
sometimes leaked through the pores. Alfred Stock 
has recently succeeded in improving the plugs with- 
out depriving them of their simplicity. In a paper 
read before the German Chemical Society of Berlin, 
he reports that he bakes a mixture of clay, soda 
silicate, and some gum solution, and obtains a 
material five times as porous as the plaques of 
Prytz, yet perfectly impervious to mercury under 
the stated pressure difference. His plaques, 2 or 3 
millimetres in thickness, and 8 millimetres in dia- 
meter, allow 800 cubic centimetres of air to per- 
meate in one minute, when the pressure difference 
is 60 centimetres of mercury ; rarified gases diffuse 
faster still. His plaques are, moreover, proof 
against acids and boiling water, and can easily be 
fused into the glass. These are essential advan- 
tages. Among the more complicated apparatus 
constructed on these lines, Stock mentions a 
U-tube charged with mercury, and provided with 
a plug-valve in each limb, and further with an 
pl stop-cock in the lower part of the U) be- 
tween the two valves. Two vessels can be joined 
to this apparatus, and the one be evacuated or filled 
independently of the other. The plug-valves, we 
should mention, can be obtained from the firm of 
Bleckmann and Burger, Berlin, N 24, August- 
strasse, 3a. Stock adds the rather surprising 
information that a piece of stout filter-paper will 
answer as a temporary plug against a pressure of 
one atmosphere when covered with mercury. 


Toe New Works or Messrs. Georce Kent, 
Limitep, at Luton. 


As far back as April, 1900, we found occasion, on 
page 467 of our sixty-ninth volume, to call par- 
ticular attention to the fact that there was a 
growing tendency for large manufacturing firms in 

ndon, and particularly engineering firms, to re- 
move their works to provincial towns, where there 
was more scope for expansion and better economic 
conditions, both for the employer and for the em- 
eve: On that occasion the locality we particularly 

ad in mind was the pleasantly situated town of 
Luton, which lies on the high lands at the southern 
part of Bedfordshire, about 31 miles from London, 
on the main line of the Midland Railway Company. 
At that time the population of the place was about 
36,500 ; but it has since then, no doubt, consider- 
ably increased, for during the eight years that have 
elapsed since the article a many manu- 
facturers have sought the breezy neighbourhood 
of the ancient town, and have there established 
their works. Among the latest of these is the 
firm of Messrs. George Kent, Limited, of 199 
to 2044, High Holborn, London, well known 
as the makers of water-meters and hydraulic ap- 
pliances, as well as of various domestic labour-saviog 
machines, not the least among which must be men- 
tioned the knife-cleaning machine, which has for 
two generations been associated with their name. 
Tuesday last, the 30th ult., was the occasion of 
an inspection of the new works, when a large num- 
ber of the members of the Luten Town Council, 





including the Mayor, Councillor H. Arnold, J.P., 
and many of the representatives of the tech- 
nical and daily Press, availed themselves of the 
kind invitation of the firm to be present. After 
the works had, in the morning, been duly inspected, 
luncheon was served in a part of the premises, Mr. 
Walter O. Kent occupying the chair. The new 
works have been erected in order to meet the 
increasing demand for the water-meters and other 
hydraulic appliances manufactured by the firm ; 
and it is the intention eventually to transfer the 
manufacture of the goods of the other departments 
of the company to Luton if the advantage that 
is expected to follow the establishment of the 
hydraulic work there is realised. The works, 
which are situated on the northern outskirts of 
the town, have been planned to minimise labour 
and to facilitate production, and all work will 
therefore be conducted on one level. The raw 
material, so far as is practicable, is received at one 
end of the works, the finished article being turned 
out at the other. The works have altogether a 
length of 768 ft. and a width of 230 ft., but provi- 
sion has been made for an extension of the existing 
shops without interfering with the general plan of 
the works. All the shops are very well arranged, are 
well lighted, some of them having dog-tooth roofs 
and northern lights, while the provision for 
ventilation appears to be excellent throughout. 
Besides the various offices and stores there are an 
iron-foundry —100 ft. long by 50 ft. wide, in which 
there will eventually be an electric crane—a brass- 
foundry, pattern-shop, and machine and fitting- 
shops, the last two being quite separate from the 
others. The pattern-makers and the packing-case 
makers have alsoa building to themselves. The 
machine and fitting-shops are divided into depart- 
ments for Venturi meters and recording instru- 
ments, and for large ‘‘ Standard” and ‘‘ Uniform” 
meters, as well as for sewage - control apparatus. 
There is also a testing laboratory, and it is in- 
tended to erect a club and mess-room for the men. 
The output capacity of these works, as at present 
constructed, will be about 400 water-meters per 
week. The company have also works at Perth, 
Western Australia, for the manufacture of the 
‘** Standard ” water-meter, where about 100 meters 
per week are turned out. We understand that the 
architects for the buildings at Luton are Messrs. 
Flood and King, 12, Princes-street, Westminster, 
S.W., and the builder, Mr. W. G. Dunham, 
Guildford-street, Luton. The steel-work, consti- 
tuting the columns and roof principals, &c., was de- 
signed, constructed, and erected by Messrs. Francis 
Morton, Jun., and Co., 110, Cannon-street, Lon- 
don, E.C. 





‘*THE PROBLEM OF FLIGHT.” 

8 : To THE OF Bg om sien of 
1z,—In approaching any subject like m Oo! 
flying, we iad first of consider the ideal and then 
approximate to it as near as ible with the materials 
that we find on the planet which we inhabit. If it were 
possible to make a perfect screw 200 ft. in diameter, and of 
the same weight as the surrounding air, and if we were 
able to rotate this screw without friction, we should find 
that a man would be able to fly with the test ease in 
still air with no other power than that of his own muscles. 
The efficiency of a screw- lier working in the air is 
in direct proportion to its diameter. If the diameter is 
doubled, the pitch may be reduced by one-half, and as 
the area increases as the square of the diameter, and as 
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A. MAXIM, B. KENNEDY. 
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the atmospheric resistance is also in the same proportion, 
one exactly balances the other. If the diameter of the 
screw was doubled, a man would be able to double 
his own weight, if it was increased to 2000 ft., J ged 
of a man would sustain the weight of a horse. On the 
other hand, if the diameter of the screw was reduced ten- 
fold—that is, to 20 ft.—it would certainly a the 
power of a horse to lift the weight of a man. . Ken- 
nedy maintains and thinks he has proved by mathematical 
formu! that the diameter of the screw is not a factor in 
the equation of flight. However, reason and experiments 
show us that it is a very important factor indeed. Mr. 
Kennedy looks at this subject from a totally different stand- 
point from myself. I wish to sustain a weight on the air, 
and in order to produce the least possible yielding of the air 
under the weight, I engage as much of it as ie; 
that is, I wish to get the greatest amount of lifting effect 
for the energy employed. I look at the subject from the 
flying-machine standpoint ; Mr. Kennedy, on the other 
ie locks at it from a fan-blower standpoint, and 





imagines if a certain amount of air, no matter how small, 
is accelerated with a sufficiently high velocity, that a 
lifting effect will be produced with the same expenditure 
of power as would be necessary if the quantity of air was 
very large and the acceleration v small; and here is 
where he has deceived himself. His formula does not 
correspond with facts. I am, however, sending you two 
ee rome one, showing te relative area of air en- 
ga y my ce experiments, as compared 
with what Mr. Kennedy claims would be just as good. 
It now only remains for Mr. Kennedy to prove by his 
mathematical formula that the areas of t two diagrams 
are equal ; after that further discussion will be impossible, 
Yours faithfully, 
London, June 20, 1908. Hiram 8. Maxm. 
_ To Tue Eprtor or ENGINEERING. 

Srz,—Sir Hiram Maxim, in your issue of June 19, 
suggests that he must disappoint me as to a drawing of 
Mr. Cody’s kite because he (Sir Hiram) is unable to’ 
make a drawing of the wind. May I ask him to kindly 
reconsider this non scquitur? I myself feel quite unable 
to make a drawing of electricity, but I could quite easily 
make one of an apparatus which made use of it. 
Although the phenomenon may not have been due to the 
peculiar kite used, yet a peculiar kite was used when the 
phenomenon was observed, I am sure it would 
interest many if Sir Hiram would kindly furnish a draw- 
ing of that particular kite, 





Yours truly, 
RBNRY LEA. 
38, Bennetts Hill, Birmingham, June 29, 1908. 





** ENGINEERING IN PUBLIC SCHOOLS.” 
To THe Eprror or ENGINEERING, 

Sir,—I have read with interest the article on “ En- 
gineering in Public Schools” in your issne of June 12, 
As you were good enough on July 12, 1907, to give an 
account of the engineering side at this school, you will 
perhaps allow me to take up a little of your s With 
the general remarks which you make upon school educa- 
tion agree. The training of the character and intellect 
and the enlargement of the mind are of the first import- 
ance. Butin your particular criticisms upon the ‘“‘en- 
ent sides” of schools are you not setting up an 
** Aunt Sally” of your own at which it is very easy to 
throw sticks without missing ? Take our first engineer. 
ing form at this school, by the work of which I should 
wish our engineering side to be’ udged. The whole of the 
regular school time is devoted to mathematics, natural 
science, French and English, with some machine draw- 
ing ; and in framing our curriculum the course which you 
suggest was adopted of calling into our counsels the pro- 
fessors of technical colleges, under the advice of an 
eminent engineer. 

Instruction in the school workshop is not given in the 
ar school hours to these boys. It is given in out-of- 
school hours, a method of which I gather you approye. 
As to the value of such instruction, it is for experts, no 
doubt, to give a final opinion. As you say, the work is 
not done under ‘‘commercial conditions.” But if there 
are skilled and experienced instructors, is it of no value 
for boys to learn the use of tools and put into practice 
what they learn in the class room? Specimens of what 
can be done are to be seen at the Franco-British Exbibi- 
tion, and all our practical work with the machine drawin 
-— sommrattian is examined every year by a Whitwo 

olar. 

It must be remembered that many parents prefer their 
sons to remain under school discipline till they are old 
enough and steady enough to go where. Others do 
not care for the luxury of paying the  paaaee demanded 
for a pupil on joining engineering works. 

Now as to the cali of the s. Engineering is in 
the air, and any schoolmaster will tell you how large a 
proportion of modern boys wish to be apne, and not 
all of them are fit. Some of them, I daresay, proceed 
to works before they can spell or add up as well as they 
should, but schools ought not be judged only by their 
weaker products. A Mg af does not guarantee that 
every case he takes up will be carried to a successful con- 
clusion. A medical man does not guarantee that eve 
prescription he gives will effect a perfectcure. A school- 
master, apparently, is always expected to guarantee that 
he will succeed in the difficult problem of putting the 
contents of a quart into a pint pot. 

I am, sir, yours faithfully. 
J. E. Kiva, 

Bedford Grammar School, June 29, 1908. 





THE LONDON COUNTY COUNCIL 
TRAMWAY REPORT. 
To THE Eprror or ENGINEERING. 

Srm,—I venture to question whether you are serving the 
real interests of manufacturers and traders by your - 
ing article dealing with the above report, inasmuch as 
my attach undue importance to the expressions of opinion 

y the two accountants engaged t 
_ The matter involves questions of (1) policy, and of (2) 
intricate technicalities of far ter importance than t 
surface question of (3) wade cuiltingn and pence. On 
this latter question only can the report of sleaen Peat 
and Pixley be accepted as valuable, though not necessarily 
infallible. If the directors of ing concerns accept the 
ruling that questions of business pol - 
nical questions as the due allocation of street improve- 
ment expenses, are to be subjected to the revision and 
correction of their accountants, they are laying a rod in 
pickle for their own backs. 

The “ wiping out” of capital sunk in a business pur- 
chased in order to eupersede it by an extension or altera- 
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value of the old buildings plus the cost of the new, he has 
not sustained a loss of capital,” et 

On page 18 of the London County Council Minutes, 
1907, the rule relating to street improvements is given :— 
‘*The cost of any improvements required for tramway 
purposes only is to be charged wholly to the tramwa 
account; but... . where such improvement is desir- 
able and urgently needed, apart from the tramways, no 
charge is to be made to the tramways account;” 
page 13 we find the origin of the ‘‘ penny per car-m 
rule. “If the estimates are realised... the surplus 
balance. . . (will be) about 51,000/. ... after setting 
aside for future renewals a sum equal to one penny per 
car-mile run.” 

The reference to the “‘ scrap Lees ” of tramways at the 
end of the 21 years lease is misleading, such price bei 
governed by the Tramways Purchase Clause, whic 
specifies that the purchase price shall be “ the then value 


on 
ile” 


of the tramway, exclusive of any allowance . . . for com- 
pulsory sale.” 
Yours truly, 
June 30, 1908, A. WILLIAMS PRICE. 





THE INSTITUTION OF CIVIL ENGINEERS. 

5 mee THE EpIToR OF es y a 

1R,—The account appearing on page in your last 
week’s issue of a meeting, held by a number of co 
members of the Institution of Civil Engineers, would 
suggest that the present time is ne for the discus- 
sion of many — affecting the welfare of that body 
asa whole. There are a aumber of directions in 
which, perhaps, action might be taken if only some prac- 
tical suggestions are advanced. One of the most desirable 
objects would be achieved, for instance, if some means 
could be found of enlivening and giving a better tone to 
the Tuesday meetings. It is with some idea that im- 
provement in this direction is possible that I venture to 
ask space in your valuable columns for this letter; and 
though there are many other matters one would also like 
to see improved, I will endeavour to confine myself to 
this one subject. 

In the first place, Sir, beyond the notice published in 
yours and other technical —_ there are no means 
of knowing what paper is to be considered at any meeting. 
These notices appear on Friday ; country members see 
them at the earliest on Saturday morning, and, perhaps, if 
the paper be not delivered till late on Saturday morning, 
there will not be time to glance at it till Monday. Any- 
way, supposing a country member to be interested in a 
paper going to be read on the ensuing Tuesday, if he 
writes at once to the secretary for a copy, he can at the 
earliest receive it on Tuesday morning, when, perhaps, he 
has already left for London. At the meeting, supposing 
him to have failed to have got hold of a copy earlier, he 
finds that it is practically —_> to obtain one, the 
miserably small supply available being fought over and 
scrambled for in a way altogether as of the 
dignity of either the Institution of Civil Engineers 
or other society of any standing. Disgusted, he perhaps 
sits and listens to an abstract of the paper read, 
is practically debarred by lack of preparation from enter- 
ing into the discussion, and goes home deciding not to 
trouble to come to London again for such a purpose. May I 
point out through your columns that the early publishing 
of the subjects of ensuing papers, or of a list of papers for 
the next month or so, would give a much better chance 
for members to look into any in which they were par- 
ticularly interested. A busy man needs more than two 
days’ notice if he is going to make any valuable contri- 
bution to the’discussion. A knowledge of the title hel 
but little, and he probably does not get a sight of the 
paper itself until it makes a tardy appearance in the Pro- 
ceedings. 


Also, in connection with the conduct of the meetings, 
may I draw attention to points which at times have 
almost amounted eee 8 The per for benny nen of 
interesting papers through, as is now uently done, so 
that whe whole proceedings are turned almost into a farce. 
In particular was this so en one occasion last session, 
when a long paper of no smsll interest to engineers was 
given one night only, and, I think, three people only 
were given time to speak during the discussion. Only 
one of these three attacked the subject from the engineer's 
point of view, the other gentlemen dealing with a minute 
section of the subject, which should really have been 
discussed before quite a different =p aaa engi- 
neers do not go to the Institution for t' 

You, Sir, j noticed too, probably, how very fre- 
quently the authors are not given time, sometimes any 
time, in which to a . If the diseussion is worth any- 
thing, the reply should be like a cigar after a good dinner. 
Some people, if the cigar be on. would even prefer it 
to the dinner. It seems absurd to on an author to the 
trouble of coming to the meeting if he is to be muzzled, 
and only allowed to air his views some months later in the 

ings. and I vote for fair treatment of authors and 
members. It would certainly be much fairer to authors 
if an ample supply of copies of the paper were available 
for distribution, if ample notice were given that such a 
paper was to be read, and if, having summoned them to 
the Institution, they were Set eee and not 

on a front seat like dummies to be looked at on 


ly. 
fear I have trespassed too much cn Sourtquen 0s oll 


Yours truly, 
June 29, 1908, N. A. W. 
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In the accompanying diagrams each vertical line represents a market day, and each horizontal line 
represents 1s. in the case of tin plates, hematite, Scotch and Cleveland iron, and 1/. in all other cases. 
The price of quicksilver is per bottle, the contents of which vary in weight from 70 lb. to 801b. The metal 
prices are perton. Heavy steel rails are to Middlesbrough quotations. Tin plates are per box of I.C. cokes. 








Contracrs.—The Underfeed Stoker Company, Li-| M. Inst. C.E., has changed the address of his office from 
mited, Coventry House, South-place, E.C., on sent | 25, Victoria-street, S.W., to 78, Palace Chambers, 9, 
usa long list of recent orders received by them for stokers, | Bridge-street, S.W.—Mr. W. M. Richmond, till lately 
among them being several ordered for water-tube boilers, | with Messrs. Dick, Kerr, and Co., Limited, has joined 
and one for the Great Western Railway Company for a| Messrs. Jacobs Brothers and Richmond, Limited, Dock 
locomotive boiler, and similarly an order from the Mid-| House, Billiter-avenue, EC , in connection chiefly with 
land Railway Company for a stoker for a locomotive | the work of their railway department.—Messrs. Thom 
ati strest 10 3, Lomberdatreat, KE Cc Weare gaked to intl 
-stree .—We are asked to inti- 
PERSONAL.—We are requested to state that Mr. G. E.| mate that Messrs. J. Ww. Jackman and Co., Limited, 
Ashbforth has been —— by the West Riding High-| Caxton H Westminster, 8.W., have changed their 
ways Committee to position of second assistant| Manchester address to Vulcan Works, Chester-road, in 
engineer in the county surveyor’s department, and Mr. | that city. Mesars. J. W. Jackman and Co. are the 
J. R. R. sey to the post of junior assistant.—Messrs.| makers of the Brinell ball-test machine for hardness, 
Owen and inform us that their office has been | described and illustrated on page 661 of our last volume. 
moved from 15, Tothill-street to 47, Victoria - street, | —The ry scmed Club, of Philadelphia, advise us of 
8 W.—Mr. H. 8. Wilson, 14, Castellain Mansions, Maida | change of their addreas, which is now 1317, Spruce-street, 
Vale, W., informs us that he has terminated his connec-| Philadelphia, Pa.—We are asked to intimate that Mr. 





Loe 





tion with the Simms Magneto Company, in order to com- | James Anderson has iat of © ei 
business g engi a nes has started practis consulting 
Captain H. Riall Sankey, R.E., street, Gi — work, with offices at 128, Hope- 


mence as consulting engineer on road traction, &o. 
—We are informed that . 
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CORRIDOR BOGIE PASSENGER BRAKE-VAN; CALEDONIAN RAILWAY. 
CONSTRUCTED AT THE COMPANY’S WORKS, ST. ROLLOX, FROM THE DESIGNS OF MR. J. F. M‘INTOSH,{LOCOMOTIVE SUPERINTENDENT. 








We illustrate above a new type of corridor bogie 
passenger brake-van, which has recently been intro- 
duced on the Caledonian Railway. These vans, of 
which six are now in traffic, have been built at the 
company’s workshops at St. Rollox, to the designs of 
Mr. J- F. M’Intosh, locomotive, carriage, and wagon 
superintendent, St. Rollox, and in addition to having 
a gangway at each end, are 2 ft. longer and 6 in. 
wider than any previous type. The length of body 
is 50 ft.; height from floor to ceiling, 7 ft. 94 in.; and 
width, 9 fo. 

The underframe is of composite construction. The 
side-soles, headstocks, bogie, and centre cross-bearers 
are of channel section steel, 9 in. by 34 in. by 34 in. 
by 4 in., the intermediate cross-bearers being of 
angle section, 3 in. by 3 in. by 4 in. The cross-bearer 
to which the dynamo is attached has its lower member 
of 44-in. by 2}-in. by 4-in. section, The longitudinals 
and diagonals at headstock are of oak. 

The cross-section of the body (as well as the 
side elevation, both as regards panelling and paint- 
ing) is similar to that of the company’s 65-ft. ‘“‘Gram- 
pian” corridor coaches, which this new class of 
van will match and work along with when required. 
The floor for a distance of 20 ft. from each end slopes 
towards the longitudinal centre, along which is a 
2-in. by 1-in. gutter, communicating with three drain- 

ipes. 
: here are four double luggage-doors on each side 
of the van, and a centre guard’s door opening inwards. 
In the guard’s enclosure, which is partitioned with a 
glazed screen, are two side seats, under which are 
placed storage heaters and a locker for valuables. The 
electric light for night illumination is supplied by an 
axle-driven dynamo.and accumulators, there being six 
double roof-lights, two guards’ lights, and two side- 
lights. The internal fittings include electric bells, 
cycle racks and straps, and ‘‘ Havock” ventilators. 
The Westinghouse, vacuum, and hand-brakes are 
available. 

The four-wheeled bogie-frames are of pressed steel. 
The wheels are 3 ft. 9 in. in diameter and have steel 
centres. The journals are 94 in. by 4in. The axle- 
box bushes are of gun-metal, lined with white metal. 
The wheel-base of the bogies is 8 ft., and the total 
wheel-base of the van 42 ft. Gin. The tare weight of 
the van is 24} tons. 








ConTeMPLATED ALL-GERMANY Pic-Iron Union.—The 
latest movement of importance in the way of combines 
in Germany is the contemplated formation of an All- 
Germany pig-iron union, with reference to which negotia- 
tions have for some time been proceeding—so far, it would 
seem, with encouraging results. The supporters of the 
movement contend that this last development will be of 
immense value to German industry; and the works, or 
at least most of those belonging to the Rhenish-West- 
phalian Syndicate, have at a recent meeting, in principle, 
given their support to the scheme. It is confidently 
expected that the iron works in other parts, sach as 
Upper Silesia and Luxemburg, will take the same view, 
and a meeting of iron-masters from all parts of Germany 
is to be held for the purpose of advan and, if pos- 
sible, concluding negotiations. Although Germany’s 
production of pig iron during last year amounted to 
13,000,000 tons, an increase of some 500,000 tons as com- 
pared with the previous year, the year 1907 witnessed a 
reversal of the order of thi for in that year statistics 
showed for Germany excess imports of pig iron amounting 
to 168,000 tons, against excess exports of 72,000 tons in 1906 
and 222,000 tons in 1905. 
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INDUSTRIAL NOTES. 


Or all the trade unions in the country the Boiler- 
Makers and Iron-Ship-Builders’ Society suffered the 
most during 1907. The annual report gives the total 
number on the funds under each chief benefit as 
follows :—The beginning of 1907 : out of work, 5765 ; 
sick, 2417 ; superannuated, 1519 ; total, 9701. In the 
middle of the year: out of work, 2938 ; sick, 1948 ; 
superannuated, 1560 ; total, 6446. End of the year: 
out of work, 6591 ; sick, 2455 ; superannuated, 1728 ; 
total, 10,774. The report adds: ‘‘ Large as these 
figures are, they were soon very greatly increased by 
the strikes of other trade unions that took place after 
the year closed. In the year 1907 the large number of 
unemployed was swelled by the Platers’ dispute in the 
Tees and Hartlepool districts, which caused riveters 
and caulkers to be thrown out of employment.” Thus 
the depression in trade was intensified by labour dis- 
ge. and the funds of the union were in consequence 

epleted. References are made to the Acts passed in 
1907 in the interests of labour generally and specially. 
Allusion is also made to the rejection by the members 
of the executive’s proposals for placing the union in a 
better financial position; but a small finance com- 
mittee was appointed to investigate and report. It is 
said that ‘‘a great responsibility is theirs; in fact, 
the future stability of the society rests So them.” 
The report reviews the history of the industrial dis- 
putes in the year, and the efforts of Mr. Lloyd George 
to bring about conciliation, which efforts were so far 
successful that the lock-out notices were withdrawn, 
and were only re-issued this year by reason of the 
strikes of certain sections engaged in the shipbuilding 
trades. 

The total number of branches in the United ee 
was 294, besides which there were branches in South 
Africa and in Malta. The aggregate membership was 
52,776, of which total 98 were apprentices and 34 
honorary members. There were also 600 widows pay- 
ing for funeral benefit. In spite of all difficulties, there 
was an increase of members in the year, after 
allowing for wastage by death and arrears of contri- 
butions. The year was not favourable for increase of 
members, so that the society did well as regards 
numerical strength. 

The total income for the year was 195,715/. 13s, 2d., 
or 14,189/. 8s. 1d. less than in 1906. The total expendi- 
ture was 224,110/. 0s. 8d. Thus there was a loss of 
26,3331. 17s. 6d. The balance-sheet shows more, but 
that was loan account, the loan being paid, so that the 
item shows on both sides, settled. The expenditure 
in 1907 was greater than in 1906 by 932/. 0s. 3d. The 
cost of disputes for which the society was responsible 
was small, but was increased by the disputes of other 
unions, as the members were thrown out of work 
thereby. The cost of benefits alone amounted to 
nearly 192,000/., or at the rate of 3/. 12s. 9d. per 
member in the aggregate ; if the superannuated mem- 
bers were excluded, and those who did not fully pay 
for all benefits, the cost per member would be greater. 
The contributions, levies, &c., of members only 
amounted to 3/. 5s. 33d. per member ; hence the pro- 

for financial revision by the executive. en 
there were the aggregate costs of ment for the 
central office, the district committees, the whole of the 
branches, and the contributions to the General Fede- 
ration of Trade Unions, to the Labour Representation 
Committee, and the Federation of the Engineering 
Trades. This state of things was so serious that the 





‘facts were boldly used to deter the members on the 








Clyde and the North-East Coast from resisting the 
uction of wages by the employers. But the socievy 
has suffered by the obduracy of other trades in the 
—s districts on the North-East Coast and 
elsewhere, iz ae mel CLEA vomanll 
Public interest will naturally centre more particu 
larly upon the expenditure for benefits ; these work 
out as follow for 1907:—Sick benefit, 53,009/.; 
surgeons, 8925/.; funerals, 7871/.; superannuation, 
36, L032. ; ee 68,486/.; fares to jobs, 201/.; 
accidents, 7 ; disputes, 947/. It will be.seen that 
dispute pay is a small item in the total account. — 
he total balance at the close of 1907 was 290,570. 
3s. 7d. The high-water mark in respect of accumulated 
capital was reached in 1902, when the balance stood at 
415,088/. 11s.; since that date it has decreased yearly, 
until now it is 124,518/. 7s. 5d. below that of 1902. 
Ne wonder that the executive became alarmed. 
The shipbuilding trade seems liable to great fluctua- 
tions, and the improved machinery and labour-saving 
appliances enable the shipbuilders and owners to 
start and finish ‘‘a leviathan of the deep” in a 
short space of time as compared with formerly. The 
capital of the Society is invested in first-class securi- 
ties — railways, corporation stock, navigation trust 
bonds, &c.—the interest being mostly at 34 to 3} 
per cent. The purchase price of the stock was 
210,072/. 16s. -; it has depreciated to 183,128/. 
14s. 2d. at the present time. The depreciation is 
26,944/. 2s. 2d. This is very considerable, looking at 
the high character of the stock. No wonder the 
executive decided to hold on rather than sell at such a 
loss to capital account. 





The motion for the second reading of the Mines 
Eight Hours Bill was made on Monday in last week, 
and the Standing Orders were suspended in order that 
the vote should be taken that night. But the Prime 
Minister assented to the adjournment of the debate, 
without naming a day for its resumption, on the 
ground that many Members were desirous of takin 
part in the debate. It was nee gy arranged 
that the debate should be resumed on Wednesday, 
July 8. The miners may be unanimous, but the 
— voice is not stilled. The desire for legislation 

oes not wer that the legislation desired is desirable 
on general public grourds. 


The Old-Age Pensions Bill made some in 
Committee last week. The Government egpeed to tin 
proposal not to reduce the pension of a married couple 
if they were otherwise qualified. Mr. Lloyd George 
declared: that the German system was inapplicable to 
this country, and the New Zealand scheme would cost 
too much. The Government scheme is tentative ; in 
reality it is but an experiment, but it is possible to 
engraft a broad workable measure upon it. 





At date of writing there is no material change in 
the position of affairs on the North-East Coast. The 
men in the Tyne districts 7 to be determined to 
stand out until the notices of the proposed reduction 
are withdrawn. The employers have emphatically re- 
fused to open the shipyards except on the condition of 
the acceptance of the reduction. Then, and then only, 
can negotiations be opened and conferences be he 
with respect to the future. The men on strike are not 
—_ fighting the employers, but their own executives, 

are impoverishing those branches of trade which 
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accepted the reductions. It is a strange and unusual | and other conditions of labour in Germany, the cost of 
proceeding on the part of local branches of the union. | living, retail prices, rents, taxation, &c., in comparison 
with the British Isles, just issued, is worthy alike of 
| the object and of the department responsible for the 
| lengthy report. 








The iron and steel trades show no sign of renewed 
activity. At the Midland market towards the close 
Pe — week 7 = a larger b naeagge than of 

v ; 

= fe if ooo vated te be ‘suelilies,  Sineo| Federation of Trade Unions is being held in Oxford 
is, indeed, a slump in shipbuilding, and more or less to-day. It met yesterday and continued its session 
in engineering. Fewer furnazes were in blast than in| 0-day. Its agenda isa brief one; it is mainly con- 
the month previous, and a much smaller number than cerned with amending its own constitution and revis- 
a year azo. There was a decrease in the number em- ing its rules. To some extent this became necessary 
ployed in iron and steel works as compared with a in consequence of friction in connection with the 
m nth ago and a year ago. The only industry flourish- | disputes on the North-East Coast, concerning the 
ing was the tin-plate trade. In the engineering P3yment of strikers, or those affected by strikes 
trades the proportion of unemployed generally was 0d locked out. The question isa peculiar one. 1t 
9 5 per cent.;a month ago, 8.6 per cent.; a year ago, | is claimed by the United Machine. Workers’ Associa- 
only 2.9 per cent. The increase of piat Bee! carat’ was | tion that the unemployed prior to the dispute were 
pretty general, especially in all the chief centres, entitled to Federation benefit ; the General Federatioa 
except Yorkshire, fom Poe and Bristol, and South | disagreed and refused. The Machine-Workers appeal 
Wales. In Lancashire the increase was marked, in the ®ginst that decision. The general council will there- 
Manchester, Salford, and Liverpool districts the pro- fore have to decide this delicate question. The rules 
portions were 8.3 per cent.; previous month, 6.9 per | of the affiliated unions have to be observed in all such 
cent.; and a year ago, 2.7 per cent. In the Oldham, | disputes for the members to become entitled. 

Blackburn, Bolton, and Burnley districts the propor- | 
tions were 7.1, 5.8, and 22 per cent. respectively.| The non-union question is likely to be an ominous 
Oa the North-East Cozst the proportions were 30.7 one in the future, it is to be feared. The miners are 
per cent.; previous month, 28.3 per cent.; anda year taking the lead at present. In South Wales steps 
ago, 4.8 ng cent. respectively. In the West Riding have Sams taken already to compel the non-union 
towns the proportions were 10.9, 122, and 3.4 per men to join the Federation. Now some branches of 
cent. respectively. Oa the Clyde the figures were the Lancashire and Cheshire Miners’ Federation have 
18.3, 16.1, and 3.2 per cent. respectively. In East) tendered notices to cease work with non-unionists. 
Scotland the proportions were 16.7, 14.9, and 4.6 per) The plea is that these men reap all the advantages of 
cent. respectively. In Belfast and Dublin the propor-| the Federation’s action, but will not contribute to- 





The ninth annual general council of the General 








tions were 12.1, 11.2, and 3.9 per cent. respectively. 
With these figures at hand, the strikes on the North- 
East Coast ars preposterous. The figures quoted do 
not inc'ude those on strike. In shipbuilding things 
are worse, the average proportion of unemployed in 


the United Kingdom was 26.1 per cent.; previous | 


month, 23.2 per cent.; and a year ago, 6.7 per cent. 
On the North-East Coast the proportions varied from 
40.2 per cent. to 50.5 per cent., exclusive of those on 
strike or Jocked out in consequence of disputes. 





A very curious state of affairs has arisen in the Aus- 
tralian Commonwealth over the Excise Tariff Act, 
recently passed by the Commonwealth Parliament. 
This measure im a countervailing excise duty on 
all protected articles produced in Australia which did 
not bear a Government stamp indicating that the fac- 
tory in which they were made was conducted under 
proper conditions and that a fair and reasonable wage 
was paid to the workpeople. The object was to ensure 
to the workers some of the benefits of protection, instead 
of the whole poing to the individual employer. In the 
application of that law two manufacturers of agricul- 
tural implements refused to be bound by the provisions 
and appealed to the Federal High Court against the 
decision. The High Court held that the action of the 
Commonwealth Parliament in enforcing wage condi- 
tions by means of excise duties was wltra vires. The 
Chief Justice and two of his colleagues, forming the 
majority, held :—‘‘(1) That the Act was outside the 
power of taxation conferred by the Constitution. (2) 
That it was in any case in contravention of Section 55 
of the Constitution, which provides that a Taxation 
Act must not contain anything else. (3) That the 
Constitution prohibits direct interference with matters 
reserved exclusively to the States. (4) That the 
Excise Act was invalid, because it discriminated be- 


tween States,” This decision is final, as there is no | 
The Labour leaders declare | 


appeal against it possible. 
that fresh legislation must be carried to effect the 
object intended, and the Premier states that the 
Government is absolutely committed to the policy em- 
bodied in the Act, and that it is the Government’s 
duty to take other means of giving effect to it. The 
Commonwealth Treasurer suggests a referendum with 
the view of amending the Constitution in this respect. 
Itis strange that Courts of Law in England, in America, 
and now in Australia are raising grave questions in 
respect of labour legislation, and that, too, at a time 
when labour is becoming stronger and bolder. 





Up to within about twenty-one years ago we had to 
depend mainly upon American = for the facts 
and figures relating to labour. From 1854 our sta- 
tistics relating to over-sea trade and commerce have 
been fairly ample, with corrections now and again as 
experience required. The Board of Trade subsequently 
carried the statistics back, as far as possible, to 1840, 
from which date to the present the series of reports 
are complete. But as regards labour, it was not until 
1886 that authority was given by Parliament to initiate 
a Labour Department, and now our facts and figures 
are as oe and 
States reports of the several bureaux of labour in 


the several States, and by authority at Washington. | the cause of the 
te himself | dented, and it 1 
Depart- 


The sociologist has reason to 
upon the results of the work of the Labour 
ment since 1886. The lengthy reports upon wages 


complete as those in the United | affec 





wards the expenses. 





| The Northumberland Miners’ Association have re- 
| solved to contribute towards the expenses of candi- 
dates for municipal, county, district, and parish coun- 
cils, so as to obtain representation on these bodier. 
The Association has voted 1000/. towards the relief of 
the unemployed on the North-East Coast, strikers and 


others. 





On the retirement of Mr. J. Maddison from the 
secretaryship of the Ironfounders’ Society, Mr. S. 
Masterman, the assistant secretary, bas been ap- 
pointed by a majority of 7000 votes. This will neces- 
sitate an election for an assistant secretary. 





The wages of workers at the Barrow Iron and Steel 
Works are to be reduced by from 10 per cent. to 74 per 
cent. Some have accepted the reduction, others have 
| demurred ; but as the works are at a standstill it is 
| stated that an all-round reduction is to be enforced 
| when the works re-start. The trade, it is said, is in a 
| bad state in all, or nearly all, branches. 








| The Sailors and Firemen’s Union of London have 

a resolution protesting inst the Shipping 
| Federation sending to Sweden “ blacklegs” to take 
| the places of men on strike. The protests against the 
‘employment of Chinese on British ships are general, 
and the Board of Trade promise some action in the 
| matter to meet the views of the union men. The 
element of danger is insisted upon, as the men do not 
understand English ; the test, in this respect, is to be 
at all the ports. 





TRANSPORT OF FERRO-SILICON. 

Tuer has recently been an increase in the demand 
for ferro-silicon containing a high percentage of silicon, 
partly owing to the adoption, on a considerable scale, 
of Sandberg’s improved rail steel, which involves the 
use of that material. (See the paper on ‘‘ The Chemical 
Composition of Steel Rails and Latest Developments,” 
| read at the Engineering Conference, June, 1907, of the 
| Institution of Civil Engineers.*) Ferro-silicon contain- 
| ing a low percentage of silicon, such as below 20 per 
| cent., as made in the ordinary blast-furnace, does not 
| need any special precautions in transport ; but with 





~ | high-grade ferro-silicons, containing 40 per cent. of 


silicon and upwards, and made in an electric furnace, 
| the transport requires special care. 

| There have recently been two cases of poisoning on 
| Ships carrying such material. One was a case on 
| board a ship carrying ferro-silicon from ape 
| to Antwerp about a year ago, involving the death o 
| two passengers by poisoning from gases develo 
|from the ferro-silicon, Another case occurred last 
| month on a steamer yo te ferro-silicon from Stock- 
| holm to Uleaborg, in Finland, in which case again two 
Passengers perished, and several more were seriously 


In the first case there was great difficulty in tracing 
jisoning, as case Was unprece- 
to much discussion and litigation. 





* See ENGINEERING, vol. lxxxiii., page 827. 


In the second case suspicion at once fell on the ferro- 
silicon as the cause. 

The Swedish authorities promptly appointed a Com- 
mittee, including scientists, to ascertain the cause, and 
also to suggest precautions for the transport of ferro- 
silicon, with the object of preventing the recurrence of 
such cascs, while at the same time increasing the 
cost of freight as little as possible, and the Committce 
have just issued their report. 

It appears that ferro-silicon containing 40 per cent. 
of silicon or more (and some is made containing up to 
90 per cent.), if exposed to moist air or water, gives 
off gases containing phosphoretted and arsenuretted 
hydrogen, which are exceedingly poisonous. 

The Committee first thought of recommending the 
use of hermetically-sealed vessels, but abstained, 
owing to the considerably increased cost that would be 
incurred, and the risk of explosion, and they finally 
recommended that on nger steamers ferro-silicon 
should be carried on the oper decks and away from 
cabins, &c. 

Oa irae gl eras it may also be carried in well- 
ventila ttions of the hold, but only if such por- 
tions are shut off from the parts of the ship used for 
the living accommodation of the crew. Shippers in 
arranging freight must make a declaration to the 
captain, and point out the precautions necessary. The 
Committee also recommend detailed regulations as to 
the ventilation in such cases, 

For transport by railway, open goods trucks should 
be used and the packages well covered with water- 
tight tarpaulins. These precautions should prevent 
accidents, and would only involve a very small in- 
crease in the cost of transport. 

As Sweden, with its waterfalls, is specially well 
adapted for the production of high-grade ferro-silicon 
in electric furnaces, it is important that a develop- 
ment in this trade should not be hampered to the 
disadvantage of both makers and consumers. The 
question should also be of considerable interest to 
other countries, such as Germany, France, &c., where 
high-grade ferro-silicon is made. 

Some years ago an explosion occurred at Liverpool 
in the transhipment and landing of ferro-silicon. A 
—_ on the subject was read by Mr. A. Dupré and 

aptain M. B. Lloyd at the Iron and Steel Institute 
(see the Journal, Volume I., 1904). 





SCOTT AND MOUNTAIN V. KENT 
COLLIERIES, LIMITED. 

THIS case, which was decided on Tuesday, June 23, by 
Mr. Muir Mackenzie (one of the Official Referees of the 
High Court), raised certain questions of technical interest. 
It also serves to illustrate some of the practical difficulties 
which have to be met by thoze who to draw coal from 
beneath the chalk of Kent. The action was brought to 
recover 3249/., being (a) the price of two sets of pumping 
machinery, ezch set consisting of an engine, generators, 
motor, and pump; (5) the price of an additional pump 
and motor; (c) certain wsges and allowances. The 
defendants resisted payment on the ground that the 
pumping machinery was not in accordance with the 
specification, and that they were not liable to reimburse 
the wages above referred to to the plaintiffs. They also 
counterclaimed for 17,000/., being alleged damages for 
breach of contract. The hearing lasted for nearly a fort- 
night, many witnesses being called on each side. 

r.C. A. Russell, K.C,, appeared for the plaintiffs ; 
Mr. Bousfield, K.C., for the defendants. ; 

In the course of his judgment (which is reported in the 
Times of June 24), Mr. Muir Mackenzie, after stating 
the issues, said that in October, 1905, there was at the 
defendants’ colliery a shaft sunk to a depth of 620 ft., 
which was lined with brick. It was then full of water. 
One of the defendants’ objects was to have the water 
pum out, and then to have the shaft lined with 
tubbing, and sunk to a depth of 1300 ft. With this 
object they ordered from tke plaintiffs two complete 
sets of sucking-pumps and electric machinery. The 
description of this machinery was contained in a speci- 
fication made out by the plaintiffs, dated December 14, 
1905. The construction of this specification was one 
of the chief issues in the case. The plaintiffs alleged 
that they had complied with it, while the defendants 
said the contrary. It provides (inter alia) that each 
generator should have an output of 300 kilovolt- 
amperes, and, as regards each engine, effective brake- 
horse-power, 400; indicated horse-power, 450; steam 
consumption per kilowatt-hour, 28 lb. Each pump was 
to be driven by a three-phase motor developing up to 300 
horse-power at 1440 revolutions, and was to be capable of 
raising 1000 gallons of water per minute against a head of 
640 {t., with 1440 revolutions. a 
The plaintiffs contended that the conditions as regards 
the generators were satisfied with an output of 265 kilo- 
watts, and that the specification would be complied with 
if the steam consumption was 28 Ib. or 29 Ib. per kilovolt- 
ampere hour, treating the kilowatt as equal to the kilo- 
volt-ampere multiplied by a power-factor of 0.85, and, as 
regards the output of the motor, that 272 horse-power, 
with capacity to develop up to 300 as a maximum, was 
sufficient. The defendants, on the other hand, contended 
for an output of 300 kilowatts, for steam consumption of 
28 lb., and for an output from the motor of 5 
ying the principles laid down in 

v. Sim 1900, A.C. 182, he 





Bank b 
(the official referee) was bound to look at all the facts in 














Juy 3, 1908.] 


ENGINEERING. 








a | to ascertain the meaning of the words and phrases 
used. 

_ After giving weight to all the evidence as to the mean- 
ing of these technical terms, Mr. Muir Mackenzie said he 
could not adopt the plaintiffs’ contention that the speci- 
fied kilowatts were to be the equivalent of 300 kilo- 
volt-amperes multiplied by a power factor of 0.85; that 
are kilowatts ; or that. the steam consumption 
was to 28 lb. per kilovolt-ampere hour. If the 
plaintiffs had so intended, they should have made it clear 
in their last tender. He therefore held that the gene- 
rators to be supplied should have had an output of 300 kilo- 
watts, and that the steam consumption was not to exceed 
281b. per kilowatt-hour. As tothe motors, the development 
of power up to a maximum of 300 was guaranteed; but if 
the required work could be done with a smaller normal 
brake horse-power, the terms of the contract would have 
been satisfied. This was sufficient to dispose of the 
main part of the defendants’ claim to be reimbursed 
the losses incurred by the failure of the pumping 
machinery. The next issue was whether the pumping 
machinery, as delivered, accorded with the specification. 
It was delivered in June, 1906. The output of each gene- 
rator was 255 kilowatts, while the steam consumption 
exceeded 28 lb. The normal development of each motor 
was 272 horse-power, but it could develop up to a 
maximum of 300 horse-power. . The next issue was 
whether the property in the machinery passed to the 
defendants. This was material to the determination of 
the defendants’ liability and rights. The contract pro- 
vided that a complete running test was to be taken 
after delivery and erection, this test to be performed in 
the presence of the defendants’ representatives, and 
a portion of the purchase-money was reserved until after 
the test. Having reviewed the evidence of the user, the 
O iicial Referee decided that, in fact, the property in the 
two pumps and the motors did pass to the defendants. 
The property having , the case was one to which 
.the Sale of Goods Act, 1893, Section 11 (1) (c) was applic- 
able. By that section, where a buyer has accep 


goods, any breach cf contract can only be treated | }; 


as a breach of warranty, and not as 4 und of 
rejection. The buyer was also (by Section 53 (1) of the 
same Act) entitled to set up damages for the breach 
of warranty in diminution or extinction of the price, 
the measure of dama: being the loss directly an 

naturally resulting in the ordinary course of events from 
the breach of warranty. In the view of the Official 
Referee, the defendants were clearly entitled to set up, 
as against the claim of the plaintiffs for the balance of 
the contract price for the machinery, that they were 
entitled to a diminution of the price equal to the differ- 
ence between the value of the thing supplied and the 
value of the thing which they would have had if the 
conditions which were not fulfilled had been fulfilled. 
With regari to the c!aim for damages for delay, he 
found that the defendants were entitled to no damages, 
because their plant and appliances were not in a 
fit condition to set the plant to work before it actually did 
arrive. As to the alleged failure of the } ne mag during the 
latter half of 1906, it was clear that during the earlier 
part of the negotiations the plaintiffs had advised the 
defendants that the two pumps should be put into the 
shaft together, and worked alternately. The defendants’ 
gear, however, was not in a fib conditicn to adopt this 
method. They alleged that the stopp were due to 
the fact that the pumps were not capable of pumping 
1000 gallons per minute at a head of 640 ft. Mr. Mac- 
kenzie, however, found that although the output of the 
generators was only 255 kilowatts, they were capable 
of doing the work which they had to do. He found, 
however, that neither pump, if worked continuously 
day and night (as they were worked by the. defen- 
dants), could by itself get down as far as 640 ft., and 
when there raise 1000 gallons of water per minute. 
The argument that the plaintiffs did not guarantee 
continuous running with maximum load without over- 
heating was supported by a passage in the specifi- 
fication guaranteeing a full output for a continuous run of 
six hours without ae The defendants need not 
have used both pumps together; but having failed to do 
so, they could not now claim damages because one 
or other of them broke down from overwork. He added, 
however, that if the right conclusion ought to be that the 
failure of the pumps to get bslow about 540 ft. without 
overheating owing to inadequate ventilation was due to 
the plaintiffs’ default, the defendants would have the right 
to claim, besides an abatement of the price, some reason- 
able compensation for the losses they incurred (Waters v. 
Towers, 8 Ex. 401; Bostock v. Nicholson, 1904, 1 K.B. 
155). As to steam consumption, he found that the amount 
per hour was 38 lb., as against 28 lb. guaranteed, on which 
ground he decided that the engine was less valuable to the 
defendants than an engine conforming in this respect to 
the contract would have been. He assessed the plaintiffs’ 
claim at 2943/. 63.. and the defendants’ counter-claim at 
— Re plaintiffs were therefore entitled to judgment 
or 1826/. 63. 





_VaLug Or Peat.—Figures have been lately published 
giving the results of tests made, with the testing plant of 
Po ‘Paguee a ay Survey, of ws fuel Me wee of 

orida t. orking in gas-producer plant, this peat 
produced gas with a thermal value of 175.2 B.T.U., com- 
pared with 149.6 B.T.U. for West Virginia coals, and from 
141.6 to 153.2 B.T.U. for Pennsylvania coals. 2.03 Ib. of 

uivalent dry fuel were consumed per brake horse-power 
when using Florida peat, compared with 1 lb. of West 
Virginia coal, and from 1,12 1b. to 1.47 lb. of Pennsylvania 
coals. The 
per cent. volatile matter, 22.11 per cent. carbon, and 5.17 
per cent. ash. 


contained 21 per cent. moisture, 51.72 | - 





NEW APPLICATIONS OF ELECTRO- 
METALLURGICAL ALLOYS.* 
By Ap. Jouve, Ingénieur-Conseil, Ancien pré 

Chimie & Il’ Ecole Polytechnique, Directeur de 

@ Electrochimie et d’ Electrometallurgie. 
Aone the alloys prepared by mears of the electric 
furnace, the most important are those containing iron, 
and icularly the ferro-silicons. 

Substances prepared in this way have a percentage of 
silicon varying from 20 to 75 per cent., the most usual 
being 20 to 25, 50 to 55, and 70 to 75 per cent. 

Their uses are well know to all metallurgists, while the 
analytical methods for determining them are very 
numerous, accurate, and weet without complication, 
being all based on the solutions of the substance in alkalies 
in the presence of an oxidising agent, such as peroxide of 
sodium, sodium oxide, or free oxygen. 

It is a fact well known to analysts that no methods of 
analysis are on the effect of acid, except in the case 
of hydrofluoric acid, and for this reason ferro-silicons 
with percentages above 20 per cent. are insoluble in acids. 

It is this peculiar property, due to silicon alone, which 
has been employed in an ther unusual way—i.e., 
instead of placing ferro-silicons in acids to dissolve them ; 
acids during their preparation may be contained in ferro- 
= pene, | . reat 

us by using bigh- tage ferro-silicons apparatus 
practically unaffected acids are obtained. 

Ferro-silicons are not, however, the only substances 
which possess this property ; for, as this unalterability 
is due to the silicon, any alloy of a metal with this 
metalloid will behave in the same way to a greater or less 
degree, according to the nature of the metal. It is evident, 
for instance, that calcium silicide will be unaffected by 
acid ; the same phenomenon, in fact, occurs, for it is 
evidently much less affected than motallic calcium 
would be. 

In answer to the question whether the problem of con- 
structing apparatus for the preservation of acids is solved 
y making use of metallic silicides, it may be said that 
(1) these substances are very fragile ; (2) they contract con- 
siderably on cooling, often breaking in the mould when 
scarcely solid and still at a bright red heat; (3) their 
melting-point is low compared with the temperatures 
oceurring in ordinary foundry practice—e.g., the second 
melting in a coke or furnace gas-heated a ; and 
(4) certain of these compounds are powerful reducing 
agents, so that an effect similar to that produced by 

uminium may occur. In consequence, fusion in the 

resence of the air necessary for combustion of the coke or 
urnace gas is impossible without considerably lowering 
the percentage of silicon (especially in rich ferro-silicons— 
i.e., about 35 per cent.) to such a point that sometimes it 
will become as low as 15 per cent., and thus give alloys 
which are attacked by moderately strong acids. 

Manufacture of Apparatus.—It is not proposed to enter 
here into vey details of the foundry methods em- 
ployed, which belong rather to technical metallurgy, and 
it will simply be shown that by quite special and perfect 
arrangenients, as well as by the correction of the mecha- 
nical properties with alloys of different natures, it has 
been ble to obtain, after six years’ research, apparatus 
of all kinds and descriptions. 

The ae pe of the process consists in obtaining 
melted metal suitable for pouring into moulds. 

The simplest and most used of these methods consists in 
pouring alloys, melted in that apparatus, directly from the 
electric-furnace into a mould lined with some refractory 
material. The mixture is then made. In a second 
method, the alloys obtained from the electric-furnace are 
re-melted in an oil or, in certain cases, in a crucible furnace, 
and then cast into ingots. 

Once the liquid metal is obtained, metals for corrective 
purposes are added. The number and nature of these is 
practically infinite for any particular case. They are 
added directly to the metal in the casting-ladle, usually with 
aluminium, which raises the temperature of the bath and 
increases the fluidity. 

When the ladle 1s ready it is used mechanically, by a 
travelling crane, say, and carried quickly, to prevent 
cooling, to the mould. The pouring is effected by 
ordinary means without any special precautions. 

The casting is removed as soon as it solidifies, is turned 
out into the warm casting sand, and thus annealed ata 
bright red heat. It is then ready for use. 

Resistance to Acids.—The resistance of the metallic 
alloys of silicon, which have been called ‘‘ Métillures,” to 
acids is quite interesting, as the following examples will 
show. itric acid, even as a vapour, such as is obtained 
at the exit of a bisulphate retort or when mixed with 
nitrous acid, does not affect them at all. A striking 
example of this is given by a pipe which has been sub- 
mitted for nearly five years to the daily passage of 660 lb. 
of nitric acid vapour at temperatures varying from 150 deg. 
to 200 deg. without its loss in weight exceeding a few 
decigrammes in a total weight of a score of kilogrammes. 
This loss occurred quite at the beginning of the period, 
and was probably due to a few impurities remaining on 
the inner surface of the pipe after fusion. 

anes acid has still less effect, and acids of strength 
from 20 to 25, known as petites eaux, may be concentrated 
in vessels of this kind by direct heating and continuous 
evaporation. 

ydrochloric acid is analogous in its action, and use has 
been made of pipes of the above material for carrying and 
condensing its gases. 

Acetic acid and the mixture uced by treating 
calcium acetate with sulphuric acid are without effect on 
** Métillures,” even in the presence of air. 
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* Paper taken as read before the Faraday Society, 
Teaniee, Fans 23, 1908, 4 rm 
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Resistance to other .—An important English 
firm has obtained the following figures relating to the 
resistarcs of ‘‘Métillures” to the action of cyanides, 
sulpho-cyanides, and ic acid. The results are very 
vanietiale, for they show both that the unattackability 
increases with the percentage of silicon, while for a suit- 
able percentage it is practically negligible. 
** Métillures””—20 per Cent. Nitric Acid. 


Weight in 
Giammes. 


Reaction with 


Change in 
Sulpho-Cyanide. 


Weight. 
After 24 hours | 
— 0.0892 | 


Zz 
° 


Violent. 
Stight. 
Moderate. 
Moderate. 
Very violent, 
Very slight. 


| Very aligh 
e ight. 
} Moderate 
t. 
Visiont. 


None. 
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Métillures”—13 per Cent. Sulpho-Cyanide of Aniline. 








Reaction with Potas- 
sium Ferri-Cyanide. 


Change in 
Weight. 


Weight in 


No, Grammes. 





Very violent. 
Moderate. 
Violent. 
Slight. 
Violent. 
Very slight. 


After 24 hours 
6.3811 — 0.0387 
5.1616 
8.1455 
14.5070 
1.6021 
1.4900 


— 0.0065 
— 0.0455 
+ 0.0055 
— 0.0186 
— 0.0160 


After 48 hours 
— 0.0675 Very violent. 
— 0.0219 Moderate. 
— 0.0433 Violent. 
— 0.0063 
— 0.0216 
— 0.0011 


6.3430 
5.1651 
8.1000 
14.5125 
1.5835 
1.4740 


Slight. 
Violent. 
Very slight. 





Under the same conditions, iron or any other metal in 
commercial use would be rapidly attacked, thus pre- 
venting its employment. The apparatus constructed up 
to the present time is extremely varied both in form and 
dimensions, ranging from evaporating dishes, troughs, 
right-angled bends, elbows, worms, ventilators, &c.; and 
in the other from those weighing about 20 Ib. and havin 
a diameter of 1 ft. to those weighing over 1 ton a 
measuring 7 fb. across, as well as pipes with a diameter 
of 8 ft. and weighing about } ton. 

To sum up, it may be said that the production of a 
material capable of resisting acids is an accomplished 
industrial fact, and the principal desiderata are realised. 
It remains, however, to remedy the unmalleability of 
these substances. This question is actually being studied, 
and a solution seems probable in the near future. 

As electro- metallurgists, we may congratulate ourselves 
that without the electric furnace, which alone permits 
sufficiently high temperatures for the reduction of silicon 
or silicates by carbon to be obtained, the high-percentage 
alloys of metals with silicon could not have been manufac- 
tured, 

Further, without the electric furnace the fusion of high- 
percentage silicides would not have been possible. for 
when the percentage exceeds 50, the temperature of a 
coke or gas-furnace is not sufficient to permit these 
alloys to be cast, not because they will not run, but 
because their specific heat is too low for the metal to be 
poured. In fact, it will not leave the crucible, but forms 
& pasty mass. 

his latest conquest of the electric furnace has come 
at a most suitable time; for platinum, the most stable 
industrial metal, is becoming more and more rare, while 
its price is increasing by leaps and et making its 
employment a matter of greater and greater difficulty. 





CRUISER FOR THE IRISH FisHERIES BoaRD.—On the 18ch 
ult. the speed trials were carried out off Skelmorlie, on 
the Clyde, of the new twin-screw cruiser Helga for the 
Irish Fisheries Board. This vessel has been built by the 
Dublin Dockyard Company, North Wall, Dublin, and 
engined by Messrs. David Brown and Glasgow. 
She is 155 ft. in am, 24 ft. Gin. breadth, and 13ft. 3in. 
moulded depth. Her contract speed was to be 14 knots 
on a four hours’ trial, with 140 tons dead-weight on board. 
As a matter of fact, a speed of 14.51 knots was obtained, 
and on her subsequent run from Gourock to Dublin a 
similar speed was maintained. In addition to the accom- 
modation for the officers and crew, the midship ion 
of the vessel is fitted up for research work by the Board's 
scientific staff. On the main deck there is a large and 
well-lighted laboratory and other apartments for special 
purpoees. The after portion of the vessel is wholly given 
up to the fishing apparatus, traw A powerful 
trawl-winch is provided, and a sounding-machine. The 
veesel is lighted by electric light, and a searchlight is 
placed on the upper bridge. long-range quick-firing 
gun is mounted on the forecastle. The veesel is also pro- 
vided with a motor-launch, so that ehe is well equipped 
for police work. Her propelling machinery consists of 
two “y~ Be engines, having cylinders 124 in., 
20 in., and in. in diameter a stroke of 22 in. 
Steam is supplied from a Scotch multitubular boiler, 
14 ft. 6 in. in diameter and 11 ft. in length, and fitted 
with Howden’s forced draught. vessel has been 
built to the specification of the Board’s technical adviser, 
Mr. J. Maxton, of Belfast, 
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‘‘ENGINEERING” ILLUSTRATED PATENT 
RECORD. 


Compitep By W. LLOYD WISE. 


SELECTED ABSTRAOTS OF RECENT PUBLISHED SPECIFI- 
CATIONS UNDER THE ACT OF 1907. 

The number of views given in the Specification Drawings is stated 
in each case ; where none is tioned, the Specification is not 
illustrated. 

re t ti are ted from abroad, the Names, 
ce., of the Communicators are given in italics. 

Copies of Specifications may be obtained at the Patent Office, Sale 

ranch, 25, Southampton Buildings, Chancery-lane, W.C., at 
the are of 8d. 

The date of the advertisement of the t of a Complet 
Specification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

A ay porn may, at any time within two months from the date of 
the advertisement of the acceptance of a Complete Specification, 
give notice at the Patent Ofice of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


ELECTRICAL APPARATUS. 


13,543. J. 8S. Migpacte, London. Electricity 
Supply Control. [1 Fiy.) June 12, 1907,—This invention 
relates to a method of and means for controlling the supply of 
electrical energy, generally in small quantities, to consumers. 
According to invention, each consumer is provided with a 
switch so arranged that it can be operated by means of a token, 
so as to connect the consumer’s lines with the supply lines. A 
control device is provided, adapted to be operated from a central 
station, or by clockwork adjacent to the device, so as to open the 
consumer’s switches at predetermined times or after the switches 
have been closed for a etermined period. A token inserted 
through a slot @ will falldown int — it lies in front of a pivoted 
hammer } normally held in the position shown by the action of 
aspring c. e¢isa pivoted trigger which, when pulled towards the 
left against the action of a spring /, will cause ite hinged tail- 

iece h toforce back thehammer. The token will move with the 
ammer, and, on release of this latter by disengagement of the 














hinged ent mae therefrom, the token will be projected forward 
with considerable force against the end of a pivoted rocker k. 
This rocker isthus forced upward to the position shown in dotted 
lines, and is caught by the armature of anelectro-magnet p. The 
token may pass away to a receptacle the rocker k may be 

to close a circuit. The electrical circuit closed by the 
action of the token remains closed until a current is sent through 
the circuit of the electro-magnet p, whereupon the armature is 
attracted, the rocker & is released and falls to the tion shown 
in full lines, and the control circuit is broken. n the next 
token is projected by the apparatus, the circuit is closed again as 
before. e electro-magnet p may be in a control circuit, in- 
cluding one or more or the whole of the switching devices in the 
particular system under consideration, and this it will have 
a switch in it connecting it to a source of current at intervals 
when operated either by hand or by a clockwork mechanism. 
(Accepted May 13, 1908.) 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


17,912. C, Wilke, Sheffield, and Simon-Carves 
By-Product Coke-Oven and Working 
Gompany, ted, Manchester. Coke-W 
(2 Figs.) August 7, 1907.—This invention relates to wagons by 
means of which quenched coke may be received from coking-ovens 
or quenching appliances for conveyance to railway wagons. A 
wagon constructed according to this invention has an approxi- 
mately horizontal floor, which is perforated for the passage and 
escape of the water and breeze, and is so that it can be 
lowered, or a part or parts of it can be lowered, as desired, to 
deliver the coke in the wagon to a railway wagon 
Beneath the perforated floor, and attached thereto, is a shoot, so 
disposed and inclined as to intercept the water and breeze which 
have passed through the perfo: floor of the wagon, and tocon- 
duct them to suitable troughs or Tree forcoilection. In the 
form shown, the perforated floor ig divided centrally in the direc- 
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tion of the length of the wagon, and the two halves B, B! form 
doors, which are hinged at the sides of the wagon, so that when 
in their horizontal positions Be form a floor, but when lowered 
to the positions shown in d lines permit the downward dis- 
a of the material previously borne by them. The edges of 
the doors, which come together in the centre of the 

attached to chains, 


- | counter. t and adapted 


and Rebtenen. Limited, and J. C 

2 Figs.) July 1, 1907.—In Diesel it is customary to 
8. .—In e8 

ee : fuel by means of air compression 8' ied 

from a cylinder. This invention has for its object to dis- 

uired for inject- 

air, whether in- 


For purposes, 
a charging cylinder b closed at its lower end by a mushroom 
valve c are provided. The stem of the valve is carried through 
the centre of the plunger a, and is anchored by a spring connec- 
tion e which holds the valve to ite seat with any desired degree 
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of pressure. The plunger a is made an air-tight working fit both 
in the charging cylinder b and round the stem of the valve. It 
is also made of such a shape as to fit closely to the valve-head at 
the end of ite stroke. A passage f for the introduction of fuel 
and air is provided in the charging cylinder, and the stroke of 
the ape ad is adjusted so that at the end it uncovers this hole. 
Air is admitted at g to the passage f and fuel ath. The vacuum 
caused by the movement of the plunger a in one direction sucks 
a supply of fuel and air into the charging cylinder b ; the plung 
is then driven back, compressing the air (and thereby raising its 
temperature) until the thus ted is sufficient to 
open the valve and allow the fuel to be driven out. The ap) tus 
described is fixed in the cylinder head of an internal-combustion 
engine, and the cycle is timed so as first to draw in fuel and air 
and compress the air, and then eject the air and fuel into the 
working cylinder as the main piston begins to make its working 
stroke. (Accepted May 6, 1908.) 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 
14,710. Steel, Peech, and Tozer, Limi 
Frost, Rother Slot 


. t, Machine-Tools. 
(3 Fig.) June 26, 1907.—This invention relates to machine-tools 
for ‘* slotting ” metals and to adjustable holders for same, the 
object being to provide a tool by which a rectangular aperture 
can be cut through a metal plate without altering the position 
of the tool or stopping the machine, and a tool-holder for same 
capable of ready adjustment in relation to the machine and 
the tool to suit any required depth of cut. The slotting tool 
ayes froma bar € — steel A, and - pot a — - the 

are enlarged to form the cutting edges B, and provide a clear- 
ance in working. The en! face C is then hollowed or 
made concave, but preserving the four cutting edges B, the corners 


























of which are preferably rounded, and otherwise finished and 
made ready for use. The body of the tool A remains in the 
original form of the bar and may be of any desired length. It will 
be seen that a tool of this construction, when used in a slotting- 
machine having longitudinal and transverse movement, in com- 
bination with a holder hereafter described, can cut out a rectan- 
gular and thus leave arectangular opening, by causing each 
of the four cut edges to come consecutively into action and 
without altering the ition of the tool. The holder for such a 
tool as described con of two parts D and E, resembling when 
put together a square tube with a square bore F, divided longi- 
tud » the sides of the bore corresponding with the sides of 
the holder. (Accepted April 29, 1908.) 


MOTOR ROAD VEHICLES. 


18,486. The Bristol Wagon and Gnestage Works 
Bristol. . (2 Figs.}) August 15, 1907.—This 
invention relates to steering-gear for trailer-wagons used behind 
traction- nes. Steering-gear made in accordance with this 
invention comprises a curved rack mounted on the fore-carriage 
of the vehicle, a steering-pillar attached to the bedy of the 
vehicle en with a pinion, and pinions mounted on a 

to be slidden into or out of engage- 








ed | rent flowing from the ee ¢ 


diate shaft g ore to be raised and lowered by aleverA. On 
of intermediate shaft g is a toothed wheel & 
the plaion 7 on the ctening-pillar «, and on the 
lower end is a pinion m meshing with the curved rack a. In use 








the motion of the steering-wheel is transmitted to the fore- 
carriage through the train of wheels. When it is desired to use 
the wagon without the steering-gear the intermediate shaft q is 

ised, so as to break the connection between the steering-pillar 
and the fore-carriage. (Accepted May 18, 1908.) 


RAILWAYS AND TRAMWAYS. 


19,334. W. E. Laycock, Sheffield. Railway Car- 
riage Windows. (2 Fiys.] August 28, 1907.—This inven- 
tion relates to apparatus for raising and sustaining the windows 
of railway carriages. The invention has for ite object to produce 
apparatus adapted for use in connection with windows of railway 
carriages in which the frame a containing the glass is of great 
width, such, for example, as those employ: 
restaurant-cars. In carrying the invention into effect, the frame 
@ is provided at or near each end with a system of lazy-tongs 
e, f, which system may be of any well-known form adapted for 
this purpose, but is preferably of the class in which a spring or 
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springs act upon the lower extremity of the tonys, 80 as to assist 
in raising the window. Pivotally connected to the lower end of 
the frame a is a link h}, the opposite end of which is pivotally 
connected to one end of an arm A d upon a suitable pivot, 
to which is attached one end of a hand-lever A®, by which the 
link is actuated to raise or lower the window. There may, if 
desired, be also Eas a device of any suitable construction 
of ball or other similar clutch mechanism type adapted to permit 
of the window when opened, or = opened, being locked 

st movement except such ae is effected by the hand-lever 
h8, (Accepted April 29, 1908.) 


11,066. H. Leitner, Woking. Train - Lighting. 
fl ro May 11, 1907. —This invention relates to improvements 
in dynamos of the kind described in Specification No. 9655 of 1905. 
According to this invention, the field of the dynamo is excited 
from a separate source of current, preferably flowing through 
sompnee winding. Ic will, of course, be unde: that the 

windings remain as before, and also that the source of 
separate excitation may, when the dynamo has reached a pre- 
determined voltage, be ch from the main brushes. a is the 
armature, b, bl are the pole-pieces, and c, cl are the field windings 
connected to main b es, and also to subsidiary brushes in the 
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mo6 

manner described in the said prior specification. /, f1 are the 
separate windings which are — for exciting the field, and 
to which current is supplied by the battery g, which is also con- 
nected tothe main es by means of the wires A, Al. ¢ is an 
automatic switch provided in the wire h. With this arrangement, 
when the dynamo is started, its field is ——— b eT; 

through the , 

whereby the voltage of the ne is rapidly built up. When 
the voltage of the dynamo a predetermined 


4 
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reached point, 
the switch i connects up the battery g to the main brushes, 
(Accepted May 13, 1908.) 
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GUEST’S LAW ON COMBINED 
STRESSES. 


By C. A. Sars, B.Sc., Assistant Professor, East 
London College (University of London). 
Tue STRENGTH OF THE CRANK-SHAFT. 

In engineering design it frequently happens that 
the material is simultaneously subj to more 
than one a stress, and in this case the material 
is said to subjected to combined stresses. 
Probably the most discussed instance of a case of 
this nature occurs in the combined bending and 
twisting of a crank-shaft ; but to explain the gist of 
the matter in a lucid way—so that those not 
viously conversant with the subject can appreciate 
it readily—we will first consider the case of a boiler 
without longitudinal stays. 

Taking a small square (see Fig. 1) at the surface 
ABCD, we know that if AB and C D lie along 


Fig.7. ermacous IN BOILER 





2p 








COMBINED STRAINS PRODUCED. 
@Y HOOP STRESS zp 














Fig2 *P 2p 
ig? TT en 
D 2 c 
Co 
dae ge 
A 1 











COMBINED STRAINS FROM 
“ LENGTHWAYS STRESS p 


Fig. 3. op 














, ae ea 
an HF 
+t 
ty 
Aw B 


the length of the boiler, then the surface A Bba 
(where abcd is the inside surface with A BCD) 
is subjected to a tension hoop stress 2p, and the 
surface B C cb is subjected to a lengthways tension 
stress p, as a result of the pressure inside the 
boiler. Thus the material is subjected to the com- 
bined stresses 2 p and p, both being tensile. There 
is also a third stress, of varying amount, acting 
radially ; but as this is at most only equal to the 
boiler pressure, we shall omit it for the sake of 
clearness. . 

Now, if we had the material of the boiler under 
the hoop stress 2p only, we should know what 
factor of safety the boiler would have, or what 
internal pressure it would stand without yielding, 
if we had made a test of the material in an ordi 
testing-machine. But when in addition to this 
hoop tension 2 p we have a second stress p simul- 
taneously applied at right angles to it, the ques- 


tion arises as to what effect it will have on the 
capability of the material to withstand the larger 
hoop stress, 


TensitE Tests [nsurFicrEent. 


It is evident that the direct experiment in the 
testing-machine will not tell us this ; it applies one 
simple tension only. 

e stress we are concerned with is the yield- 
point stress—i.e., the stress at which rapid per- 
manent change of shape takes place, This stress 
is now sometimes used as the basis in strength cal- 
culations, in of the ‘‘ ultimate strength.” 

Until tly we-had only two theories, both 
unconfirmed by enpeetoom, to guide us. These 
theories, generally known as Rankine’s and Saint 
Venant’s respectively, are found explained in most 
text-books upon the subject, and are as follow :— 

Rankine assumed that the second stress did not 
in any way affect the capacity of the material to 











withstand the first stress ; and, accordingly, in any 
case, the greatest stress governed the design, and 


mM Fig. 4.. COMPARISON DIAGRAMS 
FOR PERMISSIBLE TORQUES 
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The ratio of this sideways contraction to the length- 
ways extension is known as ‘‘ Poisson’s ratio,” and 
is usually denominated by. According to the com- 
plete theory, as advanced by Saint Venant, its 
value should be 0.26, but most experiments give it 
a higher value—usually about 0 35. 

Turning to the case of the unstayed boiler, we 
shall see that, under this theory, the material 
would withstand a greater stress than before ; the 
second stress assisting the material to withstand 
the first. For the hoop stress, 2 p would produce 


(see Fig. 2) an extension -s and a sideways con- 


traction o ~ , and the lengthways stress p (see 


Fig. 3) would produce a sideways extension i. 


and a hoop contraction o f The total hoop ex- 
tension would be *P s e “ (1 . c) 2p, 


5? in the ratio 2 — o to 


2, so that: the same boiler would be reckoned, 
on this theory, as capable of withstanding a higher 
pressure than it would be under the first theory ; 
or a designer adopting this theory would make the 
thickness of the boiler still thinner than one adopt- 
ing Rankine’s theory ; the thickness being in the 


This is less than 


, | ratio of 2 — oto 2. This ratio varies according to 


the value given to co; if oc = 0.25 it is 7 to 8, and 
if o = 0.4 it is 4 to 5. 

SHear Stress DETERMINES THE YIELD-Pornt. 

Modern practice now adopts, as the basis of such 
calculations when applied to ductile materials, 
Guest’s law.* This states that, in such cases, the 
shearing stress is the factor which governs the 
yielding of the material. This law was the outcome 
of a series of experiments especially devised to 
ascertain what the factor was which caused a 
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material to yield under combined stresses; the 
series was confined to ductile materials. Guest 


Fug. 5. ARRANGEMENT OF EXPERIMENTAL APPARATUS 
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the material was always regarded as being capable 
of withstanding the stress which it withstood in 
the testing-machine, whatever other stress there 
might be mdicular to this stress. This was 
the theory in most general use in the United States, 
and in England until a few years ago. 

Saint Venant’s theory was that it was not the 
stress or stresses which determined the yielding of 
a material, but the extension produced the 
stresses ; and he stated that a material would yield 
when it had extended a certain amount—viz., the 
amount which it had extended in the testing- 
machine when it ey to yield ently ; or 
the amount could reckoned by dividing the 
stress at the yield-point by Young’s modulus of 
elasticity, which is about 30,000,000 lb. per square 
inch for steel, the material with which we are 
chiefly concerned. 

To apply this rule to cases of combined stresses, 
we must remember that steel, like india-rubber, 





contracts sideways when we stretch it lengthways. 





did not extend his researches to other materials, 
but this is now being done. The results, with details 
of the experiments and apparatus, were published 
by Guest in the year 1900,+ and since then inde- 





* The law Bow commonly known as Sat ay ~~ 
been asa ibilit Vi to Guest’s 
wom. which erablised ib asa truth, and i must have 

thought er engineers as not im 
In addition to the reference to previous work in Guest’s 


paper, the matter was also mooted by Mr. G. H. Bryan 
in a letter to Encinggerine (May 1, 1891, page 526), and 
eg soe the eondisi 


by Sir G. H. Darwin w tions of 
rupture in the interior ions of the earth ; but in this 
case the materials consideration (such as granite) 


are not of a ductile nature, and it is questionable 
the ing stress law is trueforthem. Also Thomson 
-~” Tait, _ cpa | ap —_ TE ange 
ilosophy.”), and especially referring granite, say : 
“‘It seems certain that rupture cannot take place with- 
out differénce of stress in different directions. One 
essential element, therefore, is the difference between the 
greatest and least of the principal stresses,” 
+ See Philosophical Magazine, 1900, 
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pendent confirmation of their truth has been 
obtained from two or three sources, leading to 
their now general acceptance. 

Before describing the experiments we will com- 
pare the results of calculations using Guest’s law 
with the results of those using Rankine’s and 
Saint Venant’s. Returning to the case of our 
boiler, let us see what Guest’s law tells us as to its 
real strength. When the material is subjected to 
a simple pull giving a stress p, there is shear in 
the material across any plane section not perpendi- 
cular to the axis. The maximum shear occurs at an 
angle of 45 deg. to the axis, and the shearing stress 
across a section inclined at that angle is equal to 
half the tensional stress ($ p). Ifthere be a second 
tensional stress q, perpendicular to the first, the 
maximum shear stress due to it will be $ q, and the 
plane of this maximum shearing will also be inclined 
at 45 deg., but the shearing stresses will be op 
in direction, so that over the plane bisecting the 
lines of the stresses p and q the shearing stress will 
be $(p—q); butif the second stress were com- 
pressive, the corresponding shearing stress would be 

(p + 9). 

: ‘tt first sight, then, it seems that the second 
stress would’ assist the material of the boiler in 
withstanding the first stress, but the maximum 
shearing stress is not that in the plane bisecting 
the lines of the action of 2p and p, but it is over 
the plane A Bcd (Fig. 1),. bisecting the lines of 
action of 2p and the small radial stress q ; and is, 
therefore, 4 (2p +4), or p nearly. Now this is 
the same as occurs in a material in testing when the 
tensional stress is 2p, and hence we see that, in 
the case of the boiler, the second stress p actually 
does have no effect on the strength, and that the 
boiler designed according to Rankine’s assumption 
happens to be nearly the same as it would be under 
Guest’s law. We shall see, however, that a crank- 
shaft designed according to this assumption is much 
too weak. 

The usual practice in the cases of combined bend- 
ing moment and torque, such as occurs in crank- 
shafts, is to calculate an ‘‘equivalent bending 
moment,” and to design the shaft as if it were 
subjected to the ‘‘equivalent bending moment” 
alone. If M isthe applied bending moment, T the 
torque, and L the equivalent bending moment, 
then Rankine’s formula is 


L=3M+} JM? + 13, 
and Grashoff gives, from Saint Venant’s theory, 





Guest deduces from his lav 
L= J/M?+ 7% 

Now VM? + T? is always greater than M, so 
that Guest’s formula will require the largest 
dimensions in the crank-shaft, and Rankine’s the 
least, which suggests that the failures which occur 
so frequently in crank-shafts are due to the too 
small dimensions given by the use of Rankine’s 
formula, 

The relationship between the three values of L 
depends on the ratio of M and T, and the varia- 
tions can be best shown by the curves in Fig. 4, 
which is constructed as follows :— 

Along the axis O x is set off the value of T, and 
parallel to OG is set off the value of M in any par- 
ticular case; if L be the value of the bending 
moment which we could allow in any particular 
case, then the curves L= ,/M*and ‘I’, L= § M + 
&/M? + ‘I’, andL = $M + $ /M*+ T* give the 
permissible combinations of M and T for the case 
according to the three formule. 

The three curves all agree at the point A, which 
corresponds to the case of simple bending, for 
L=M when T=0 in each of the three formule. 
The Guest law curve is the circle ABO, and is 
M*+T?=L? with centre atQ | Rankine’s assump- 
tion gives the parabola A D E, T?+4LM = 41.2, 
where A is the vertex, and O E is twice OC; and Saint 


3J,\2 
Venant’s gives the ellipse A Fa(7) + (Bt) 
2 
= 1, whose axes are AH (§ L) and HK (2L). 

If we draw a line Q BF D parallel to O x, we see 
that if a bending moment 0 Q were applied to the 
shaft, th n the permissible torques under the three 
laws would be Q B, QF, and QD respectively. 

For example, if O Q were $L, then the respec- 
tive permissible torques would be Q=0.86 L, 1.2 L, 
and 1.4 L, the latter two respectively 40 per cent. 
and 60 per cert. higher than the first. 
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DirFicutt ExPERIMENTS. 


In view of these large differences, and especially 
when we consider the acrimonious disputes of the 
theorists, it seems strange that the matter has not 
long ago been thoroughly sifted by engineers ; but 
this is accounted for by the difficulty of the experi- 
ments which naturally suggest themselves. 

If we consider a pony 27-4 we see at once that 
the stress varies all over and through it ; at the 
point where we consider the combined bending and 
twisting the stress due to the torque varies uui- 
formly from the centre outwards, while the stress 
due to the bending varies from the neutral axis (or 
plane), so that there are only two points where it 
reaches a maximum. As these are on the surface, 
the stress due to the torque is also a maximum 
there, so that the combined effect is a maximum at 
two points only. If we experiment, how are we to 
detect when the first yielding occurs? It isa very 
localised stress, and the first yielding would be 
difficult to detect, and it is this first small yielding 
which matters, for it ultimately means fracture. 

Guest did not experiment upon crank-shafts, or 
beams subjected to bending and twisting, but 
arranged his series of tests upon hollow tubes, 
which he could subject to tension, torsion, and to 
internal fluid pressure ; he thus obtained a ceries 
of varied combined stresses, from which the law was 
first deduced, and from that the crank-shaft for- 
mula. The value of this indirect method is proved 
by the definite success of the investigation. 

Fig. 5 represents the arrangement of the appa- 
ratus. The specimen A was placed in an ordinary 
single-lever testing- machine B, but between the 
specimens and the jaws of the machine were ball- 
bearings C C, which would allow the specimen to 
turn easily while under the load of the testing- 
machine. The bar D D passed through the top 
A, of the specimen served to apply the torque ; 
a pair of bands ran from the bar D D over 

ulleys E, E, E as shown, and were attached toa 

rF, to the centre of which loads were applied 
to produce the torque. The bottom A of the speci- 
men was prevented from turning by a bar GG. 
The lines H, H show the piping by which the 
fluid under pressure was applied to the interior 
of the specimen; K is the pressure-gauge. The 
specimens were tubes (of steel, brass, and copper), 
soldered on to holders at each end, and tension 
loads, torques, or internal fluid pressure were 
applied, both singly and in various combinations of 
two at atime. 

To measure the strains and determine the yield- 
points in the various tests two instruments were 
used—namely, an extensometer, to measure the 
length extension of the specimen, and a torsion- 
meter. Both were optical instruments. The ex- 
tensometer gave the mean axial extension, and was 
not affected by any bending or twisting of the 
specimen, and the tests of its accuracy indicated 


an extreme error of on in. only. The torsion- 


meter seems to have also been exceedingly accu- 
rate. Both instruments were ‘‘ single reading ” 
—that is, only one observation had to be taken to 
obtain the extension or twist on the specimen, and 
this evidently is of importance in determining yield- 
points. 

Guest also describes an instrument for measuring 
the change of diameter of the specimen, but he 
a did not attach much importance to the 
observations with it, although, judging by some of 
the curves recording them, the instrument must 
have been fairly accurate. 

Nine steel tubes were experimented upon, in- 
volving 101 different tests; each tube was experi- 
mented upon several times, the stress being taken 
off when the agg gd had been reached in any 
test. To explain the system of testing we will 
take the set of nine tests on tube No. 4 and 
examine them. 

The first test was a torsion test. A small load 
torsion of 250 1b. was put on a specimen to steady it. 
The loads producing the torque were then applied 
by uniform amounts and the twists of the speci- 
men observed at each addition. On approaching 
the yield-point loads would be added more gra- 
dually, and the twist carefully watched for any 
continued yielding under a constant load. When 
this occurred, or the change of twist readings ceased 
to be proportional to the added load, the yield- 
point would have been reached, and owing to the 
thinness of the tubes this would be clearly defined. 
It occurred at a load of 90 1b. The shearing stress 
was then 22,5001b per squarciach, Theload was 


then removed. The next test was a tension test ; 
in this case the extensometer readings were taken 
and the yield-point found to occur at a load of 
4000 Ib., or a tensional stress of 41,200 1b. per square 
Tubes No. 4; Steel. 

Mean diameter = 1.250 in. 

Thickness = 0.025 in. 

Young’s modulus (E) = 31,100,600 Ib. per sq. in. 

Modulus of rigidity (K) = 11,170,000 lb. per sq. in. 

Poisson’s ratio (¢) = 0.393. 

P = testing-machine load in Ibs. we'ght. 

W = load-producing torque. 

Po = Internal pressure in I*s. per iq. in. 














= | oo | Elongation. 
Test | Max. 

No. ’ | — Shear. se 

Experi-| Cal- 
| P |W. x | Pi P2 mental. | culated. 
1 on 90 ..  |22,500 — 22,500, 22,500 0.001035 0.001005 
2 le - |4#1,200 0 20,600 0.001385 0.001325 
3 2750 | 70 oa |38,650 — 8,350 '22,500 |0.001425 0.001350 
a 3000 | .. | 1150 |42,900 24,000 22,000 0.001075 0.001078 
5 ie 75 | 1150 |37,700 —- 1,700 20,200 0.001250 | 0.001235 
6 2500 | .. | 1600 |42,700 23,800 (22,100 | 0.000940 | 0.000925 
7 3400 50 -. [89,000 — 4,000/ 21,500 |0.001324 0.001305 
8 4000 .. 41,200 0 20,600 | 0.001388 | 0.001325 
9 oe | 22,500 — 22,500 22,600 0.001070 | 0.001005 

{ | | 





inch. The third test was a combined torsion and ten- 
sion test. The specimen was first gradually loaded 
with a torque load, and the twist read; but when 
70 lb. had been applied this loading was stopped 
and the tension load increased. Both the twist and 
the extension would be read as these loads were 
added, and the twist reading should not change 
until the yield-point was reached, which occurred 
at a load of 2750 lb., when the specimen would 
slowly yield, both by extending and by twisting, 
although no addition was made to the torque. The 
principal stresses would be calculated from the 
tension load and torque combined. They were 
38,650 lb. per square inch tension and 8350 lb. per 
square inch compression. 

The fourth test was a combined tension and 
internal-pressure test. In this case the tension 
load was added first, readings of the extensometer 
being taken to make sure that everything was 
working rightly. At a load of 3000 lb. this was 
kept constant, and the further stresses added by 
applying internal fluid pressure and gradually in- 
creasing it. When this fluid pressure was 1150 lb. 
per square inch the tube began to yield, both by 
stretching and increasing in diameter, and the loads 
were removed. 

Test No. 5 wasatorsion and internal-pressure 
test ; the torsion load was applied first to the amount 
produced by 75 lb., and then the internal fluid 
pressure was applied. 

Guest, when testing these tubes under combined 
tension and internal pressure, made due allowance 
for the increase of tension (longitudinal) due to the 
internal pressure. The tubes were sealed at the 
ends. In order to obtain the actual axial stress at 
any time, the axial stress p, due to the internal 
pressure was added to the axial stress p, due to the 
tension load on the machine. The actual axial 
stress was thus p, +p), and the circumferential 
stress 2,. This is clearly stated by Guest in that 
section of his paper entitled ‘‘The Calculation of 
Stresses,” and it is evident that if the specimens 
are definitely closed at the ends, then the actual 
stress is obtained by adding together the stresses 
due to the tension load and to the internal pressure. 
For tube No. 7, e.g , there were two tests. In the 
first test the tube yielded to circumferential stress, 
and in the second to axial stress—the amounts of 
the stresses being interchanged. The results 
showed that the material was isotropic; tests on 
two other tubes confirmed this. 

Some diagrams plotted from these three kinds of 
combined tests are given by Guest, and they give 
two strain readings and the load readings, and so 
represent the whole test very clearly. The material 
always appears to yield in the two ways simul- 
taneously. 

Test No. 6 was similar to No. 4, No. 7 to No. 3, 
No. 8 to No. 2, and No. 5 to No. 1. 

Considering the waximum principal (tensional) 
stresses at the yield-point, we see that these varied 
from 22,500 lb. per square inch in a torsion test 
to 42,900 lb. in a tension and internal-pressure 
test, or to 41,200 lb. per square inch in the simple 
tension test. These quantities are in the ratio of 
1 to 1.91 and 1.86. 

Taking the maximum yield-point shearing stresses 
in the various experiments, these vary from 20, 200]b. 
per square inch in the torque and internal-pressure 
test to 22,500 lb. per square inch in the simple 
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torsion test, and these quantities are in the ratio 
of 1 to 1.11. 

The greatest extension at the yield-point may 
be arrived at in two ways : firstly, by taking the 
readings of the measuring instruments, and hence 
obtaining the extensions; or, secondly, by calculat- 
ing the extension from the stresses and the pre- 
viously measured elastic constants of the material. 
The first method has the advan of being more 
directly experimental; but as the material will 
have suffered permanent stretching before the 
yield-point is definitely determined, it is hardly so 
fair a comparison as the second method. Taking 
the second method, the limiting extension varies 
from 0.000925 in the second tension internal-pres- 
sure test and 0.001005 in the simple torsion test to 
0.001325 in the simple tension test. These are in 
the ratios of 1 : 1.09 : 1.43. 

The difference from constancy is nearly four 
times as great in the extension, and eight times as 
great in the principal stress as it is in the shearing 
stress. In the tests on the other tubes similar 
results were obtained, and Guest hence propounded 
the law that the shearing stress was constant, as 
being sufficiently accurate for engineering purposes, 
although he sets forth a nearer approximation 
should it be required for scientific purposes.*, 


Tue Microscore AND THE Law. 


After the publication of Guest’s law in 1900, the 
first confirmation of its truth was obtained by 
the microscopic examination of strained ductile 
materials, in which the sliding due to the shearing 
stresses was actually observed. Very numerous 
experiments of this nature have since been made 
and have greatly tended to increase our belief in 
the truth of Guest’s law, although the law itself 
could never have been ascertained by experiments 
of such a nature. 

The next direct confirmation of Guest’s law was 
obtained in 1905-6 by Professor Hancock,+ whose 
work, like Guest’s,{ was done in the United 
States, and who concludes that the law is true. 
Professor Hancock gives two sets of experiments : 
the first upon solid bars, and the second upon tubes, 
under combined torsion and axial stress; in all 
there were 46 tests upon two varieties of steel ; he 
followed Guest in the arrangement of his apparatus. 
Also in 1906 Mr. Scoble, § experimenting upon solid 
bars under torsion and bending (11 tests upon one 
kind of steel), obtained results which convinced him 
of the truth of Guest’s law ; and considering the 
difficulty of locating the yield-point in such tests, 
the yield-point shearing stresses bore a very close 
resemblance to similar results obtained by Guest. 

Professor Hancock tabulates ‘‘apparent stresses, 
‘true stresses, ¢ = },” ‘‘true stresses, ¢ = }, 
and ‘‘ simple stresses,” and Mr. Scoble also tabu- 
lates stresses. We should have been more pleased 
had they considered the strains, as in these types of 
combined stresses Guest had shown that the limit- 
ing elongation was more nearly constant than the 
principal stress at the yield-point. However, these 
experiments furnished independent confirmation of 
Guest’s law and have so led to its present acceptance. 
That the results have been so gradually accepted is 
nothing but natural, as the complete overthrow of 
two accepted theories and the entire revision of the 
formule and practice affected by them is probably 
unique in the history of engineering research. 


, 
” 





* In this nearer approximation Guest considers that 
the volumetric stress has an effect, and from his experi- 
ments finds it to average about one twenty-fifth as effective 
as the shearing stress. He says: ‘‘ that the coefficient of 
the volumetric stress for steel is small has been shown by 
these tests, and that it has some value greater than zero 
eeems probable, as volumetric tension would ultimately 
reduce the material to the liquid or gaseous form, and 
cause the necessary shear to evanesce.” At first sight 
this may seem opposed to the statement previously 
quoted Les footnote, page 840) from Thomson and 
Tait; but it must be remembered that Thomson and 
Tait are referring to rupture, while Guest is dealing 
with the yield-point phenomenon. 

+ See Philosophical Magazine, 1906. 

+ At this time Mr. Guest was Professor of Mechanical 
Engineering at the Polytechnic Institute, Worcester, 
U.S.A. He is now a well-known maker of grinding- 
machines, with works in Birmingham. 

$ See Philosophical Magazine, 1906. 





Motor Service In Mgxico.—The Commercial Motor 
reports, from an American the starting of a 
motor-omnibus and cab. service in the city. of ico. 
The company is registered under American laws, but the 
capital provided is said to be British. The service con- 
sists of ten 35-horse power Straker Squire omnibuses, 
S-ating thirty passengers each, and twenty-five motor- 


SHEET-METAL-WORKING TOOLS AT 
THE FRANCO-BRITISH EXHIBITION. 


By Josern Horner. 


Tue exhibits of sheet-metal working machinery 
in the French Section set one thinking of the 
remarkable developments which have taken place 
in this class of machinery during recent years. 
The demand for articles and portions of mechanism 
in sheet-metal, or very thin strip, produced by 
punching, stamping, bending, rolling, &c., has 
resulted in high specialisation in the forms of 
machines, many intended for a single class of 
operation only. One of the most extensive depart- 
ments of sheet-metal work is that for tinned goods of 
all kinds, including comestibles, and various prepara- 
tions such as polishes, blacking, powders, &c. 
The tin-plate in this case is very thin, and the 
operations to be performed are, as a rule, fairly 
simple ; the eost must be kept very low, so that we 
find machines, of a highly elaborated and somewhat 
costly character, designed with the object of ob- 
viating hand labour, and turning out the maximum 
number of articles in a minimum of time. Although 
the hand fly- or screw-press is suitable for many 
kinds of work, it is not able to compete with a 
continuous-action automatic punching or stamping- 
press, with automatic feed. Another large class of 
goods is that for domestic use, made in rather 
thicker plate, and of more complex character than 
plain tins or canisters. Objects such as pans, 
saucepans, bowls, and moulds involve drawing in 
suitable dies, and with powerful machines, sometimes 
in two or three operations, if the objects are deep. 
Apart from tin-plate, there are numerous articles 
produced from thicker metal, which is cut out and 
subsequently cupped, bent, punched, or otherwise 
treated if necessary. Some parts for cycles, type- 
writers, lamps, electrical apparatus, &c., are pro- 
duced in dies, and not subsequently touched, 
except in the case of plating or polishing. 

The presses employed for this work form in- 
teresting studies, as do also the dies, which require 
a high grade of workmanship for their manufacture. 
The usual types of power-presses have a crank or 
eccentric shaft near the top, driven by a belt- 
pulley, with heavy arms and rim to act as a fly- 
wheel; this pulley is either mounted direct on 
the shaft, or is separate, and drives through 
spur gears, affording a gain in effort. A con- 
necting-rod has its end encircling the crank-pin on 
the shaft, and thus moves the ram up and down. 
Unless a machine has to work continuously, a clutch 
mechanism is included, by which the ram is made 
to stop at the highest position after a stroke has 
been made, until the operator depresses a treadle 
and starts it again. Presses with wide rams have 
two crank-pins and connecting-rods, so as to dis- 
tribute the pressure away from the centre. Ad- 
justment for the height of ram is effected by screws, 
enclosed in split sleeves, which can be closed in to 
lock the screws after setting ; sometimes lock- nuts 
are used instead, 

Double-action and triple-action presses have re- 
spectively two and three rams or slides each ; the 
first-named have the slides one within the other, 
and the outer one carries a blanking or cutting die 
that descends first, and cuts out a blank from the 
sheet, after which the inner die moves down and 

resses the blank into the bottom die to the shape. 

he top edge of the bottom die is formed with 
sharp corners to enable the blanking die to cut the 
sheet ; after cutting, the die continues downwards, 
and ‘‘ dwells” with a certain pressure on the blank 
while it is being drawn, so that its edge does not 
become wrinkled or puckered. The triple-action 
machines have an additional ram or plunger below 
the table, which comes under the stamped piece, 
and retreats again, so that the object falls out 
through an opening in the die, instead of having to 
be ejected, as ina solid-bottom die, upwards. The 
work is thus expedited, because the attendant does 
not have to wait for the ejection of work. In the 
case of presses in which the work cannot fall down 
through a hole in the table (as in this instance), the 
machines are inclined, so that the articles slide out 
to the back by gravity. Some inclinable presses 
are hung on a pivot between sides with quadrant 
slots for the fastening bolts, so that they can be 
swung to an upright position if desired. For heavy 
drawing, large presses are constructed with le 
mechanism to the pressure slides, which affords a 
more perfect ‘‘dwell” on the dies, and relieves 
the strain on the cam-shaft, transferring it instead 


Automatic feeding devices are required when 
work, such as blanking, or blanking and cupping, 
is done at a high rate of speed. ere are two 
common types of feed—the roller and the dial ; the 
first for working from a long strip of metal, the 
second from single pieces, or those which have been 

y cupped or otherwise treated. The roller- 
eed consists of one or two pairs of plain rollers, 
set at the sides of the table, and rotated inter- 
mittently by gearing to feed the strip, which 
between them, frictionally forward. A movement 
takes place after each stroke of the ram or rams, 
and this is effected and accurately timed by em- 
ploying a crank-disc, or a cam and roller mechanism, 
on the end of the main crank-shaft, so that the 
relations of cutting, or pressing, and of feeding 
cannot be interfered with. In the case of strip- 
metal, this is held in a coil of considerable length 
which unwinds as feeding proceeds. The dial feed 
is so arranged that the disc stands out within con- 
venient reach of the operator, and he drops the 
articles into the recesses around the circle; they 
are then carried round, and eventually come under 
the ram, which descends and performs the opera- 
tion, after which the piece is ejected. The atten- 
dant, therefore, runs no risk of injury, since the 
hands need never come close to the descending die. 

Other operations besides blanking and pressing 
include those involved in the formation of joints, 
as grooving and seaming, and the work known as 
wiring—that is, curling the edges of drawn wares. 
Grooving and seaming are done with straight dies, 
or forces, and with rollers respectively. In the 
first, rectangular tins, &c., are closed at the seams 
(which have been previously folded ready to be put 
together) by a blow; and in the second, rollers of 
suitable profile run around the edges of the can and 
close the seams. Wiring is most suitably done in 
dies, which bend the upstanding edge of the object 
and force it down and around into a curl, which 
is coerced by the bottom die. A wire ring may be 
inserted, around which the curl lies, or no wire 
may be used, this being called ‘‘ imitation” wire. 
Wiring can also be done in the spinning-lathes with 
the help of a roller, which has a concave edge to bend 
the metal over and coerce it into the curl required. 

We shall see in the engravings overleaf some of 
the points above enumerated, the machines being 
interesting examples of French practice, and hav- 
ing an output which is nothing short of marvellous 
to the uninitiated. These machines, of which 
there are a considerable number at the Exhibition, 
are by the E. W. Bliss Company, of Paris (repre- 
sented here by the Projectile Company, Limited, 
of London). The following are some of the prin- 
cipal shown. 

An automatic zigzag-feed top and bottom press 
of the inclined type (Fig 1) is the principal 
machine. It is shown in operation making tins for 
Day and Martin’s polish, its capacity being 360 gross 
of tins per day. All that the attendant has to do 
is to place successive sheets in, and start the 
machine, so that one man is able to attend to two 
or three machines. One man’s daily wages may, 
therefore, cover the labour cost of from 75,000 to 
150,000 stampings. The sheet is clamped on the 
table, the automatic carrier motion is thrown in by 
a clutch, and the machine is left to do the rest, the 
sheet being carried automatically from cut to cut. 
By cutting blanks in zigzag the greatest economy 
of material is secured, while the accuracy obtained 
is beyond comparison superior to that which results 
from hand-setting. So accurate is the pitching 
that not only is waste reduced to a minimum, but 
in the case of lithographed sheets the cutting and 
printing are co-incident. The firm claims that a 
saving of from 8 to 20 per cent. of tin plate is 
secured over the hand method of setting. There is 
no risk of damage occurring to the hands of the 
operator due to handlin jagged edges, the scrap 
being cut off automatically and separated from the 
stampings at each stroke. 

The pitchings can be varied to suit different 
diameters by means of change-gears and con- 
trolling-racks. When the punching of a sheet has 
been completed, the plunger-slide stops automatic- 
ally, and the carrier on which the sheet is clamped 
stops, and returns to its starting position in readi- 
ness for another sheet. The number of strokes per 
minute which the stampivg-ram will make varies 
from 60 to 100. 

An automatic trimmer and beader is shown in 
connection with this machine. It is a distinct 
machine, but an automatic carrier can be fitted to 
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Fie. 4. Automatic Bopy-Fianeamsc Press. 


the punch, and present them to the trimming 
cutters invariably in the correct position, so saving 
the time of an operator, and the s of cases or 
baskets “behind the press, and the disturbance 
caused by carrying them from the press to the 
trimmer. 

A semi-automatic zigzag press (Fig 2) does the 
same work as the fully automatic machine, but it 
works by hand-feed. In this the same number of 
strokes can be made in a minute, dependent on the 
deftness of the operator, who pushes the carrier 
sideways on division-bars. One set of division-bars 
will serve for two or three different divisions, and 























Fic. 3. Srveue-Actine Free-Access Press. 


other sets for additional divisions may be substi-| directions at right angles. It permits of the ready 
tuted. The particular advantage of a semi-auto- use of clamps for fixing the dies in either one or 
matic machine lies in the production of moderate | the other direction. This machine is often made 
numbers of articles; also that the division-table | with an adjustable stroke to permit of the use of a 
can be removed, and the press used for miscellaneous very short stroke when fine cutting and piercing 
work, such as is usually ddwe in inclinable power | work has to be done with guiding-strippers, and in 
on is which the ere must _ 7 — phage 
me ordinary presses, single-acting and geared, | stripper. At the same time the longer stroke 
are shown at a. One of then, Fig. 3, is | desirable for much shaping and bending, drawing, 
termed the ‘* free-access,” because the press-frame | &c. : . 
is set over at one corner of the table, which per- | A safety-clutch is also sometimes fitted, ensuring 
mits of feeding the sheet either from back to that stoppage shall take place at the highest re 
front, or from right to left—that is, in two of the stroke, even if the clutch-treadle should be 
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accidentally kept down after the completion of the 
stroke. It can be readily changed into an ordinary 
clutch when continuous cutting or stamping is being 
done. 

An automatic body-flanging machine, Fig. 4, has 
several features of interest. The principal one is 
that the can body is held perfectly still while 
flanging is taking place, and thus the side seam 
is not distressed or distorted by vibrations, which 
tend to open or strain seams. This is a point of 
much importance in side seams which are not to be 
soldered, but which are required tight enough to 
hold thick fluids, like paint or condensed milk ; and 
also in food-tins which are soldered, because vibra- 
tion may sometimes damage a soldered joint. The 
machine flanges two ends of a canister at one 
operation, at a rate of sixty per minute or more. 
The action is entirely automatic. The cans are 
placed in a chute, and fed to the flanging-rollers. 
They may be put in by hand, or fed automatically 
from the body-former, which has formed, block- 
seamed, or soldered the bodies. The capacity of 
the machine ranges from cans from 1 in. to 4 in. 
in diameter and from 14 in. to 8 in. in length. 

An automatic ‘‘ applying” machine (Vig. 5) is 
designed for applying the Wilzin tightening com- 
pound around the edges of tops and bottoms of tins 
instead of using solder. The feature on which 
stress is laid is that the cost is much less than that 
of soldering—one-tenth or less—and considerably 
less than when rubber rings are fitted, and that the 
compound is deposited at all points of the edge 
simultaneotisly instead of ss at successive 
poiats. The nature of the compound used is not 
stat2d, but it is said to be impervious to the action 
of oils, and therefore suitable for sardine tins, and 
fur oil, benzine, polishing materials, and butter-pails. 

There are two machines of this kind made : onea 
hand machine (Fig. 6), for carrying one lid at a time ; 
the other has a rotating table with four carriers or 
chucks, and is automatic in operation (Fig. 5). The 
lids are placed upon the carriers, which are 
rotated by the turntable, and brought underneath 
the cylindrical tank seen above, where the carrier 
and lid stops, and is raised automatically to the 
tank, which has an annular mouth opened by a 
valve at this instant, depositing a ring of com- 
pound on the edge of the lid. The valve then 
closes, the lid descends, and the turntable rotates, 
bringing the next lid into position, the previous 
one being thrown off. The work of the operator 
consists simply in placing the lids on the carriers 
as rapidly as the machine deals with then. And 
as the operator is not hindered by having to 
place rubber rings on the chucks first, and place 
the lids afterwards, the speed is at least doubled 
by comparison with rubber-ring-applying machines. 

The two ne machines shown at this 
stand are a selection only from several designs made 
by the Bliss Company, some being hand-operated, 
others automatic. The one selected for illus- 
tration (Fig. 7) is of the latter type, all that the 
operator has to do being to place the can on the 
bottom chuck, and press down the treadle. The 
act of depressing the treadle lifts the can against 
the upper chuck, when the seaming-rolls advance 
in turn and do their work, and the can is set 
free. As no can is shown in the photograph, a 
word of explanation is necessary. The chuck is 
at the top of the vertical spindle seen in the lower 
ret of the machine in front, the treadle being 

side it, below. The tables seen at the side of 
the machine receive the cans before and after 
finishing. The farther table is inclined to allow 
the cans to slide off to a bengh, or a conveying- 
belt, the angle being capable of adjustment. 
Thus the accumu’ation of cans around the machine 
is avoided, and also labour in handling. . The seam- 
ing-rollers are not seen, being enclosed in the 
slides behind the chuck in the machine standard. 
This is a feature of importance, because it leaves 
a clear passage from right o left, which is not 
the case in the usual arrangement of rollers at one 
side of machines of this class. Moreover, the 
rollers are protected by their position within the 
column, as is also the operating clutch situated 
behind it, and the cams which actuate the seaming- 
rolls. The rolls are readily interchangeable. The 
use of levers for putting pressure on the seaming- 
rolis is avoided. As no labour is involved, a boy 
or girl can attend to one of these machines. 
Irregularities in pressure inseparable from the use 
of hand-levers is avoided. It is stated that in some 
factories from 15,000 to 16,000 lids are daily seamed 
in one of these machines. 





Of presses, vertical and inclined, there are several 
shown. One is illustrated (Fig. 8) fitted with a 
pressure-compensator, which renders these presses 
suitable for stamping, upsetting, embossing, and 
forging, operations usually done under drop- 
hammers or screw-presses. The machine shown 
is fitted with the safety clutch already mentioned. 
The pressure-compensator is a safety device, the 
object of which is to prevent risk of damage to 
the machine in the event of excessive pressure 
coming on the slide, due, say, to the accidental 
setting of two blanks instead of one. A wedge- 
block is inserted between the blocks in the ram, 
through which the pressure is transmitted to the 
punch. The pressure on these is regulated by 
spring-washers encircling an adjustable pressure 
bolt. When the pressure for which the springs are 
set is exceeded, the wedge-block slides outwards, 
and so allows the transmission blocks to approach 
nearer to each other, lessening the distance between 
them and the length of stroke, and relieving the 
pressure, reducing it to the normal. To prevent 
risk of jamming of the wedge in the blocks, all are 
enclosed in an oil bath with forced lubrication. 

There is a safety device for protecting the hands 
of the operator from risk of injury. It is a leather- 
covered blade, which, just as the punch begins to 
descend, moves over the die, thrusting aside the 
operator’s hand if it should happen to be in the 
way. This blade can, at the same time, serve as 
an automatic ejector, as on its return motion it will 
throw the stamped article off the die (towards the 
back) after a spring or cam knock-out has lifted it 
out of the lower tool. 


LITERATURE. 
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Modern Pigments and their Vehicles. By FReDERICK 

Marre. New York: John Wiley and Sons; London: 

Chapman and Hall, Limited. [Price 8s. 6d. net ] 
In the author’s preface attention is drawn to the 
fact that the subject of pigments has not received 
such extended notice in book form in America as 
has been the case in, for instance, England and 
Germany. Moreover, the books published in these 
countries are mostly by men eminent for their 
scientific rather than practical attainments in the 
realms of technology discussed. Mr. Maire has 
set out to give a concise account of the pigments 
and vehicles in common use to-day, and in the 
course of this compilation, in which chemical 
details are avoided, he brings to bear his practical 
experience of the technical side of the subject. 
He has produced what we consider will be a 
welcome hand-book to the working painter and to 
the large number of dealers in paints—men who, 
as a rule, are by no means well ggg with an 
intimate knowledge of the goods they buy and 
sell. Were we writing in the classical precincts of 
one of our old universities, we might be tempted to 
carp at the jaunty and sometimes slack style which 
characterises the letterpress. As it is, however, 
we are disposed to be lenient over the prevalent 
light touch of the American trade journalist, recog- 
nising that technical matter should be judged by its 
correctness rather than by its exact form of present- 
ment. 

To glance now at one or two points in the text, 
it appears that although sublimed lead is now 
largely made and used in America, the claims which 
were at one time made for it in England, as being 
equal to ordinary white lead, are by no means 6 a 
sade by present-day practice in America. Sub- 
imed lead, which is a hydrated sulphate, is ob. 
tained directly by the oxidation of galena at a high 
temperature. This is carried out in metallurgical 
works in America, where low-grade complex ores 
are treated, the product as obtained at different 
works consisting of lead sulphate, with zinc oxide 
in yarying proportions. The process was carried 
on for some years at Possilpark, Glasgow, under 
Hannay’s patent, by the White Lead Company, 
Limited, but was subsequently abandoned, as the 
product, despite its non- poisonous properties, 
could not compete in the market with ordinary 
white lead made by the Dutch process. The 
latter still retains its position, and, like the 
zinc oxide made by combustion of the metal, 
has no opposition to fear. The author refers to 
the amount of money which has been lost in 
white-lead enterprises, and we in England have 
witnessed disasters subsequent to the closing of the 
Glasgow works. 

It appears that besides American zinc oxide, 








which is so largely made at the metallurgical works 
direct from ores, the Americans are now making 
‘* French ” oxide on the Belgian system of burning 
the metal, and produce an oxide of equal value. 
In his reference to the new French law forbidding 
the use of white lead on public buildings in 
favour of zinc oxide, from hygienic reasons, the 
author indulges in some caustic criticisms. What 
has been brought about by political means will, 
he thinks, be reversed when its undesirableness 
is demonstrated in a few years’ time. An impor- 
tant pronouncement is made upon the utility of 
silica in white paints in the direction of prolong- 
ing their life and wearing capacity. America, it 
seems, possesses deposits of very fine silica-——quite 
distinct, we understand, from kieselguhr—which 
have a large application in the paint manufacture. 
The value of ochres depends largely upon their 
content of silica, ochres and carth colours generally 
being of little importance as pigments pure and 
simple. 

The Indian red of to-day, the author remarks, 
is no longer the native iron ore mixed with foreign 
matter; the best grades, which are expected 
to test over 95 per cent. oxide of iron, are now 
made artificially by the calcination of iron pyrites 
in much the same way as the best Venetian reds 
are made in England by the calcination of green 
vitriol. With regard to chrome - greens, which 
appear upon the market in such varying tints and 
of such variable composition, it is emphasised that 
if their ordinary content of 20 to 25 per cent. of 
actual chrome -green were increased to 100 per 
cent., no better result would be obtained in ordi- 
nary painting practice. The section on black pig- 
ments will be interesting to others besides those 
engaged in the paint: trades. India-rubber manu- 
facturers, for instance, are often perplexed by the 
various trade appellations, such as lamp-black, 
carbon-black, vegetable- black, drop-black, and 
ivory-black, under which samples are submitted to 
them, and we quite agree with the author that the 
trade nomenclature might be amended with advan- 
tage. 

Despite the necessity for economising space, 
the author might have included Idria, in Uarniola, 
as a producer of natural and synthetic vermilion, 
Ceylon as asource of plumbago, and Scotland of 
paraffin wax. With regard to the shortage of tur- 
pentine, which, he says, is imminent owing to the 
destruction of the American trees, will not the 
increasing production of turpentine in Europe—in 
Russia, the Landes in France, and Northern Spain 
from the sea-pine—tend to postpone the evil day 
when the paint and varnish manufacturer will have 
to depend wholly upon benzine? The book con- 
cludes with a table of the principal tints, the author 
rightly deploring the existing confusion in nomen- 
clature, a state of affairs which will hardly be 
remedied until the provision of definite standard 
tints for comparison purposes reduces the influence 
of the personal equation to a negligible quantity. 





THE ROYAL AGRICULTURAL 
SOCIETY’S SHOW. 
(Concluded from page 21.) 

In concluding below our description of the 
implements exhibited at Newcastle, we must con- 
gratulate the directors of the Society on a most 
successful meeting. In view of the prolonged 
labour disputes in the district, and the great dis- 
tress which has undoubtedly been thereby occa- 
sioned, some fears were expressed that the meeting 
might be even less successful. than that of 1887 in 
the same city, which resulted in a loss of 2029/.; 
the total attendance being 127,372. These fore- 
bodings have been entirely falsified, and it seems 





| New- | Park 

‘ | Lincoln Derby. 
Prices of Admission. | castle, | J ’ Royal, 
1908, | 1907. 1906. 1906. 





Five shillings .. vs 2,397 1,680 2,762 2,685 
Half-crown... -- 82,142 22,835 25,666 12,057 
Half-crown.. a 28,880 22,725 a 11,403 
One thilling .. --+ 93,489 | 61,888 46,055 y 

One shilling 51,959 | 33,878 44,670 18,299 





Totals .... 218,867 | 133,006 | 119,148 | 65,013 





quite possible that the net profits may even exceed 
those of Manchester in 1869, when the Show lasted 
six days, and resulted in the funds of the Society 
benefiting te the extent of 9152/. The financial 
results will not be accurately known for some time ; 
but in any case this year’s meeting at Newcastle 
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has created a whole series of new records. In total 
attendance, the d aggregate is, it is true, beaten 
by that held at chester in 1897, when 217,980 
persons passed the turnstiles ; but on that occasion 
the meeting extended over six days instead of five. 
The complete returns of the attendance for the last 
four shows are given in the preceding column. 

The money taken at the turnstiles during the 

ast week has amounted to a totalof 15,7491. 83., 
but a large fraction of this will, as usual, have to 
be expended on making good the necessarily con- 
siderable cost of preparing the ground, this expense 
being only partially covered by the rents received. 
No less than 5? miles of shedding were erected ; the 
fencing around the site had a length of 2} miles, 
and it has also been necessary to lay long lengths 
of gas and water mains. 








SteamM-ENGINEs. 


Messrs. Savage Brothers, Limited, of the St. 
Nicholas Works, King’s Lynn, showed at their 
stand the identical steam-wagon which gained the 
gold medal of the Automobile Club in the trials of 
commercial motors carried out from September 9 to 
October 12, 1907. In these trials the load carried 
was 5 tons, and the distance 700 miles through a 
difficult country. A steam-tractor very similar to 
that exhibited last year was also on view at this 
stand. Some few details have been rearranged, 
with the object of making matters as easy as pos- 
sible for the driver, and the coal-bunker has been 
doubled in size, but in essentials the engine remains 
as it was. Its tare weight is under 5 tons, so that 
it can, by the Motor-Car Act, be operated by a 
single man. 

Two of their very capable ‘‘ Little Giant” steam- 
tractors were exhibited by Messrs. W. Tasker and 
Sons, Limited, of Andover. They are built on 
traction-engine lines, having locomotive-type boilers, 
designed for a working pressure of 160 1b. per square 
inch, and are provided with hauling-drums. One 
of these tractors secured the highest award for 
‘* springing” and for the net cost per ton-mile at 
the Automobile Club trials held last autumn. 


Or, Gas, anp Perron Prant. 


The Campbell Gas-Engine Company, Limited, of 
Halifax, showed a very similar engine and suction 
plant to the smaller of the two which did so well 
at the Derby trials. The engine is fitted with hit- 
and-miss regulation, but runs sufficiently steadily 
for electric-lighting purposes, the fly-wheel being 
of ample proportions. Some minor details of 
construction have been altered ; for instance, 
the bed-plate and jacket are now cast in one piece ; 
but in essentials the engine is the same as entered 
at Derby. We may add the jacket is bored, the 
flange faced, the bearings bored, all faces for 
brackets milled, and all holes drilled at one setting 
of the casting. This is accomplished in a machine 
specially designed to this end, and which can thus 
deal with all sizes from 25 horse-power to 200 
horse- power. The throttling - governor engine, 
* which was also entered for the Derby trials, 
was not exhibited on the present occasion, as, 
though many Continental buyers insist on being 
supplied with this type of engine, the simpler 

ttern is preferred in this country, which is readily 
intelligible in face of the 15 per cent. greater 
capital outlay and 10 per cent. greater consump- 
tion of gas involved in the adoption of the more 
complicated type. This is by no means an isolated 
instance of a peculiar Continental prejudice. Thus 
a particular type of large gas-engine was introduced 
into this country from abroad, and after some ex- 
pensive experiments, greatly simplified in construc- 
tion. When these improvements were brought 
before the original patentees of the type, they 
boldly declared that, as improved, the engine was 
much too simple to meet the tastes of their custo- 
mers. Itis probably this idiosyncracy of purchasers 
which has been —o for the great develop- 
ment of complicated valve gears, which has been 
such a notable feature of steam-engine practice 
abroad. 

Motor lawn-mowers were exhibited by Messrs. 
Thomas Green and Son, Limited, of the South- 
field Iron Works, Leeds, who had on view a 30-in. 
machine fitted with a 4 horse-power water-cooled 
motor, and a 24-in. machine with a 3}-horse-power 
motor, fan-cooled. A motor-mower was also shown 
by Messrs. Alexander Shanks and Son, Limited, of 
the Dens Iron Works, Arbroath. This machine 


hasa 30-in. cutter, but the firm build also mowers | 
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with cutters 42 in. long. Four of this larger size 
of machine have just been supplied to the London 
County Council for use in Battersea Park. These 
have water-cooled motors rated at 4 horse-power, 
and are arranged to carry their attendant. They 
cut at a speed of about 6 miles per hour. They 
are fitted with a disengaging clutch and a reverse 
gear, and provision is made by which the cutter 
can be lifted clear of the ground without it being 
requisite for the driver to leave his seat. The front 
portion of the machine is hinged, so that the cutter 
can follow the irregularities of the ground. It is 
mounted on two rollers, the forward one of which 
carries most of the weight, and the fact that the 
cutter can be lifted, as already described, makes it 

ssible to use the machine as a roller only. The 
ignition is by magneto, and Renold chains are 
used for all the gearing. 

The most interesting exhibits at the stand of 
Messrs. Barford and Perkins, of the Queen Street 
Iron Works, Peterborough, were two motor-rollers. 
The heavier of these, having a roller 4 ft. long by 
3 ft. in diameter and weighing about 7 tons ‘all 
on,” has been built for the Northumberland County 
Council, and is to be used mainly for the rolling 
of tar-macadam roads. It is claimed that for this 
purpose the machine is handier than a steam roller, 
being shorter and more easily manceuvred, and, the 
= weight being concentrated on a single 
arge roller at the rear, is said also to have advan- 
tages for this class of work over the divided back 
roller invariably used in the case of its rival. This 
machine has a paraffin carburettor and is intended 
to work with ordinary lighting oils. A little petrol 
is used at starting, when the carburettor is cold, 
after which the engine runs on the heavier oi). The 
other motor-roller shown was lighter, weighing 
4} tons loaded, but the main roller was 4 ft. 6 in. 
long by 3 ft. in diameter. It has been constructed 
for a private estate, and is of a type now being 
supplied for many golf and race-cuurses. It is fitted 
with a petrol sdibuntiek but is normally to run on 
benzol, which can be obtained at about three-fourths 
the price of petrol. 

Small petrol and oil-motors appear to be finding 
a ready market in agricultural districts. The 
Fairbanks Company, of City-road, E.C., showed a 
number ranging from 14 horse-power up to 6 brake 
horse-power, amongst them being a high-speed 
petrol-engine — direct toa 3-in. centrifugal 
=. A somewhat similar exhibit was made by 

essrs. Fairbanks, Morse, and Co., of 87, South- 
wark-street, E.C., who, in addition to a number 
of petrol-engines, showed an oil-engine rated at 
8 horse-power mounted on a wooden frame fitted 
with eye-bolts, and designed to enable the engine 
to be readily transported in a cart from one part 
of a farm to another. The choice between a 
petrol-engine and an oil-engine seems to be largely 
decided by the relative intermittency of the work 
required. Petrol has the disadvantage of greater 
cost, and of an increased fire risk, but an engine 
can be started up much more readily than when oil 
is used as the working agent, and it is, moreover, 
a cleaner fuel, advantages which go far, in many 
cases, to discount the greater cheapness and safety 
of paraffin. 

A notable feature of the Exhibition was the evi- 
dently growing favour of the system of making gas 
for the lighting and heating of isolated premises by 
passing air through or over gasoline. Plants of 
this type have long been largely used in America, 
but have not been adopted here to — very notable 
extent. At Newcastle, however, such installations 
were shown by Mr. Richard Thornton, of the Grove, 
Gosforth, Newcastle-on-Tyne ; by the Stellite Gas- 
Generator Company, 121, High-street, Gosforth ; 
and by Messrs. Alexander Shanks and Sons, Limited, 
of Bush-Lane House, Cannon-street, E.C. In the 
plants exhibited by the firms first mentioned hot-air 
engines were utilised to drive the current of air 
over the petrol. The lighting power of the gas can 
be varied at will between 50 and 300 candle-power, 
and it is claimed that the cost with petrol at 1s. per 
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gallon is equivalent to that of ordinary coal-gas at 
2s. per 1 cubic feet. In the Shanks plant, 
which is worked under the De Laitte and Eiwell- 


Smith patents, the necessary air is supplied by an 
air-pump driven either by water-power or by a 
falling weight. The latter is feasible, since the 


candle-power of the gas being high, a very small 
volume of air has to be passed through the apparatus 
In weight-driven machines, 

only 
laden 


per light per hour. 
therefore, the weight has to be wound up 
once perday. . After carburetting, the petrol- 
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air passes into a holder, which automatically cuts 
the air-pump in or out of action, as required. 


MiscetLtanrous Exuisits. 


In the ‘‘ New Implement” Class Messrs. E. R. 
and F. Turner, Limited, of Ipswich, entered a 
grist-mill, which consists essentially of a disc-mill 
combined with a two-roll roller-mill. The combi- 
nation is stated to yield a fine soft meal. These 
mills are largely used by farmers for making 
barley meal, which is a favourite food for pigs. 
These animals ap to be too lazy or too greedy 
to do their own grinding with Nature’s implements, 
and to fatten much better when supplied with soft 
meal. As compared with a stone mill, the new 
combination is claimed to have the advantage of 
not requiring a ‘‘dresser.” Good stone dressers 
are becoming scarce, and unskilled ones give rise 
to bad grinding. 

Messrs. Henry Simon, Limited, of Manchester, 
showed their very latest pattern of four-roller mill. 
This has rolls 60 in. long by 10 in. in diameter. 
The special feature of the machine is the care taken 
to secure an absolutely uniform feed. The feed- 
rolls lie in the angle or depression between the 
upper rolls of two pair of grinding-rolls. A swing- 
ing plate, which can be adjusted accurately in 
parallelism with the feed-roll, secures a feed of 
uniform thickness over the latter, and this is then 
scraped off by an adjustable knife-edged conducting 
plate, and delivered to the grinding-rolls. The 
grinding-rolls are fitted with a micrometer device. 
By means of this, the rolls having been once set 
parallel by the hand-wheels, a fine and very accurate 
adjustment can be obtained by simply turning a 
small hand-wheel fitted with a micrometer screw. 
This adjustment is applied to the main setting- 
up lever, and works with it. A neat arrangement 
is the device by which the glass observation-door 
over the feed-rolls is arranged to spring open as 
soon as unlocked, and has not to be lifted out as 
formerly. As a ‘‘new implement” this firm 
entered a ‘‘ Universal” grinding-mill. This has 
artificial stones, of which one is fixed and the other 
runs ona horizontal axis, the thrust being taken on 
a Hoffman ball-bearing. By means of a lever the 
running stone can be instantly removed from or 
brought up to the fixed stone, whilst a micrometer 
is provided for finely adjusting the distance be- 
tween the two. The fixed stone can be adjusted by 
means of four bolts into accurate parallelism with 
the moving stone. The stones, as stated, are arti- 
ficial, the main constituent being emery ; they are 
fixed in iron pans. An automatic feed is provided, 
in addition to a magnet-plate, which removes any 
scraps of iron which may chance to be mixed with 
the grain. All bearings are self-lubricating, and 
great care is taken to prevent any creepage of oil 
from them, thus ensuring the cleanly working of the 
machine. Removable guides are provided, along 
which, when in place, the back cover carrying the 
fixed stone can be slid, when it is necessary to open 
up the machine for examination or repair. Two 
sizes of the grinder were on view at thestand. The 
larger had stones 29} in. in diameter, designed 
to run at 460 revolutions per minute. A smaller 
size, with stones 20% in. in diameter, was that 
entered in the ‘‘ New Implement” Class. It runs 
at 650 revolutions per minute. 

Plant for the manufacture of concrete blocks for 
building purposes forms a special feature at this 
year’s Show. Machines for this purpose were en- 
tered in the ‘‘New Implement” Class by the British 
Concrete Company, Limited, of 20, Castle-street, 
Liverpool, and by Messrs. T. D. Ridley and Sons, 
of Middlesbrough. The former firm showed a simple 
moulding-machine, designed for making, on site, 
hollow blocks of artificia] stone, with which it is 
stated cottages can be built more cheaply than with 
common brick costing 23s. per 1000. The blocks 
are moulded with the showing face down. A cast- 
iron palette at the bottom of the mould gives any 
kind of surface desired to the finished block, so as 
to make it resemble either ashlar, rock-faced, or 
other variety of dressed stone. This showing face 
is made with a richer mixture than the body of the 
bleck. The concrete is tamped into the mould by 
hand and strickled off level. On the mould being 
opened, the block is removed on its palette, on 
which it remains for 24 hours to set. The palette 
can then be taken away and used again, a set of 50 
being commonly provided to accompany the mould- 
ing-machine. The blocks are allowed to harden 
for fourteen days before use.. The machine shown 
by Messrs. Thomas D. Ridley and Sons, of the 
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Post Office Chambers, Middlesbrough, is of a 
much heavier character. The blocks are in this 
case moulded four at a time, and subject whilst in 
the mould to a pressure of 400 lb. per square inch, 
applied by hydraulic rams. The blocks are not 
neliow, but of a shallow channel section, and a 
hollow wall is built of them by turning the legs of 
the channels to the interior of the . The inner 
and outer blocks are then made to break joint. The 
standard size of the blocks is 32 in. by 9 in., 
and of this size the output is said to be 1600 
per day. The mixture generally used is five 
rts gravel, three sand, and one of cement. 
eing moulded under pressure, as stated, the 
absorption is claimed to be low, being less than 
5 cent. after an immersion of forty-eight hours. 
e same firm also exhibit a concrete-mixer of the 
revolving-pan type. The cement, sand, and stone 
are fed in the dry stateon to the pan, which is set 
rotating at a speed of eleven turns per minute, 
and the mixing is then effected by stationary shares 
extending down through the charge to the bottom 
of the pan. The water required is added only after 
the mixing has been thoroughly effected. The-pan 


shown has a capacity of half a cubic yard, and this 
can be dni. Gaomable mixed, and the pan 
emptied, ready for a fresh charge, in five minutes. 
When mixed the concrete is automatically dis- 
charged into skips or wagons through doors opening 
in the bottom of the pan. 

Messrs. Blackstone and Co.,; Limited, of Stamford, 
had entered as a ‘‘ new implement ” a side-delivery 
rake, but failed, in the press of other business, to 
get it ready in time for the Show. They had on 
view, however, the swath-turners which gained the 
first and second prizes in last year’s trials at Lin- 
coln. Messrs. W. andT. Avery, Limited, of theSoho 
Foundry, Birmingham, exhibited a varied selection 
of weighing-machines, including a railway machine 
with a platform 16 ft. by 6 ft. in., and a capacity 
of 50 tons. The ‘‘Izod” notched-bar testing- 
machine, for which they are the licensees, was also 
exhibited. This is a very conveniently arranged 
machine, in which the specimen is broken by a 
swinging weight, allowed to fall from a fixed height. 
A maximum pointer shows the height reached by 
the weight ie breaking the specimen, and indi- 
cates on a special scale the work absorbed in effect- 
ing the fracture. 

in’s Cultivator Company, Limited, of Stam- 

ford, entered as a ‘‘new implement” a light 

cultivator specially designed for the use of market 

eners and on 8) holdings generally. It is 

uilt on much the same lines as the firm’s larger 

machine, but has coil instead of bow springs to the 
tines. 

We may perhaps note here that in connection 
with this year’s Show a ploughing competition has 
been carried through for a prize offered by the 
Neweastle Daily Ohronicle. A large proportion of 
the competitors, including the prize-winners, used 

loughs made by Messrs. Ransome, Sims, and 
efferies, Limited. 

A very varied exhibit, including ploughs, baling- 
presses, an 8-horse-power oil-engine, and a port- 
able railway, was made by Messrs. J. and F. 
Howard, of the Britannia Iron Works, Bedford. 

A treble-ram mining-pump, having rams 8 in. in 
diameter by 12-in. stroke, and capable of delivering 
30,000 gallons per hour against a 300-ft. head, was 
shown at the stand of Messrs. Tangyes, Limited, of 
Birmingham. ‘ 

Messrs. Robert Warner and Oo., Limited, of 
Walton-on-the-Naze, also exhibited a mining- 
pump, having three rams, 6 in. in diameter and 

-in. stroke, designed to raise 6500 gallons per 
hour. A deep-well pump, on view at this stand, 
had the peculiarity that the fixed valve is situated 
above instead of below the moving bucket, the 
rod passing through the centre of the seating. 
This fixed valve can therefore be brought up 
with the bucket for examination and repair, in- 
stead of having to be fished for, as is n 
bn the fixed valve is a foot instead of a head 
valve. 

Mr. H, R. Marsden, of the Soho Foundry, Leeds, 
exhibited one of his hammer-action ee Mery 
to which the Society awarded a silver medal in 
1904. The machine has already been referred to 
in Enernerrine on former occasions. One of its 
special features is that the crusher jaw-faces bed 
on to planed surfaces. These jaw-faces are of 
manganese steel, and have at the back cushion 
discs of white metal, which bed on the planed 
faces, It is easy, therefore, to change a jaw, which 





THE “SWIFTSURE” 
CONSTRUCTED BY THE SWIFTSURE 


Fig. 1. 
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is not always the case when the bedding is effected 
by running in melted white metal between the 
opposing faces. At Newcastle the machine was 

own at work crushing whinstone, the size ex- 
hibited oe the 12-in. by on pt ge A 
combined elevating, screening, loading appli- 
ance is fitted to the breaker, which is cathe of 
reducing 60 to 70 tons of granite per day to 
road metal size, and will automatically raise, 








screen, and a the metal into trucks 
without the aid of d labour. A 10-in. by 
9-in. stone-breaker was shown by Messrs. Good- 
win, Barsby, and Co., of Leicester. This is of | 


BUTTER-SEPARATOR. 
SYNDICATE, LIMITED, LIVERPOOL. 


Fig. 2. 
































very simple design, the swinging jaw being hung 
direct from the eccentric, —¢ oR ccatinanen which 
requires the use of only one toggle-plate. Another 
interesting machine shown was a tar - macadam 
mixer. This consists of a caulked steel cylinder 
mounted on rollers and revolving inside an air 
casing, whilst it is heated from below by two small 
fires. A worm is riveted to the interior of the 
revolving tube, and ensures a thorough mixing of 
the broken stone and the tar, which is finally 
discharged automatically. The size exhibited 
weighs 1} tons, and will mix 5 tons per hour. 

A varied assortment of engineers’ sundries was 
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THREE-WHEEL Moror, 
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shown by Messrs. W. H. Wilcox and Co., of South- 
wark-street, London, S.E. These included belting, 
packing, and jointing materials, lubricators, boiler 
mountings and injector, as well as the better class 
of engineers’ tools, such as vices and drilli 
machines. A very similar class of exhibit was m 
by Messrs. Burney and Son, of City-road, E.O. 

_ A churn of a novel type was exhibited as a ‘‘new 
implement” by the Swifteure Syndicate, Limited, | 








and its principal features are clearly shown in Figs. 

1 to 7, on the opposite page. It consists essen- 

tially of a flat-bottomed pan fitted with a stamped 

|metal cover. Within this pan a smooth wheel is 
revolved at the rate of some 600 revolutions per 

minute, by means of a handle and a 10 to 1 set of 

gears. The periphery of this wheel has a surface 
— of about 2000 ft. per second, and the height of 
e wheel is adjusted so that a distance of about yy in. 





Fic. 2. Four-Wxeet Moror. 


intervenes between it and the bottom of the pan. 
The wheel is mounted on a swivelling frame, so 
that it can be readily raised clear of the pan ; and 
the latter is also mounted on hinges, so that it can 
be tilted for running off the butter-milk or wash- 
water. In using the machine either fresh or 
ripened cream is poured into the pan, the wheel 
is lowered down into the latter, and the top 
cover replaced. On the handle being set in 
motion, a sudden change in the resistance, due to 
the separation of the butter, is experienced after 
about one minute’s work or so. The butter, it is 
claimed, is separated in such a condition that the 
butter-milk and casein are very easily washed out, 
and are drained off with the wash-water on tilting 
the tank. The operation of washing is accom- 
plished by adding water to the churn and rotating 
the wheel. The complete operation, from com- 
mencing the churning of one charge of milk to the 
commencement of the next, takes from 8 to 10 
minutes, the time being a little less with fresh than 
with ripened cream. The yield of butter is said to 
be 97 to 98 per cent. of the theoretical, and is, 
within wide limits, nearly independent of the 
temperature. 

In our last issue we briefly described the ingenious 
agricultural motors exhibited by Messrs. H. P. 
Saunderson and Co., Limited, of the Elstow Works, 
Bedford, and on the present page we now give illus- 
trations of both thetypesshown. That represented 
in Fig. 1 has three wheels, all of which are drivers, 
so that the whole of the weight of the machine is 
available for propulsion. This feature greatly 
reduces the liability of the wheels to slipin working 
over soft soil. The steering is effeo by means 
of the front wheels, to which the torque is trans- 
mitt@l by bevel gears, so that the wheels are free 
{to move round their pivots. Sections through 
the gear- box are given in Figs. 3 and 4, 
Three s each way are’ provided, the direc- 
tion of motion being Sanunel by a bevel-wheel 
reverse gear fitted with claw-clutches. The ‘‘dif- 
ferential” is shown in position near the bottom 
of Fig. 4. This type of tractor is commonly fitted 
with four-cylinder water-cooled engines rated at 
45 to 50 horse-power, and can haul a six-furrow 
plough or three mowing-machines in tandem. As 
@ road-tractor it can take a load of 10 tons over a 
good level road. For the latter class of work, 
however, in which smooth wheels must be used, 
this tractor is considered less suitable than the 
four-wheeled type illustrated in Fig. 2. In this 
case but two wheels are drivers, but a lorry body 
can be fitted, the load on which greatly increases 
the adhesion when the tractor is used for road- 
work ; but on the land this machine is less capable 
of a heavy draught than the three-wheeler, and 
is accordingly fitted with smaller engines. Both 

tterns of tractor are provided with a belt-pulle} 
for driving thrashing-machines and other work 
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of the same class. A special feature of both motors 
is, mor sover, the care taken to protect all the gears 
against the access of grit. The whole of the gear- 
ing is enclosed in dust-proof casings, which, 
wherever possible, are constructed out of steel 
stampings, thus combining lightness and strength. 
When used in hot countries an awning is fitted to 
protect the driver. 

In the ‘‘ New Implement” class Mr. W. E. 
Farrer, of the Star Works, Cambridge-street, Bir- 
mingham, showed a complete plant for sewage- 
disposal, designed for country houses or other 
isolated buildings. The arrangement adopted is 
to pass the sewage, in the first instance, into a 
septic tank large enough to hold two day’s ordi 
supply. Both the inlet and outlet orifices to this 
tank are submerged, in order to avoid as much as 
possible any agitation of its contents. From the 
tank the sewage is then passed in measured doses 
through an automatic distributor, which is essen- 
tially a modification of the tilting-tanks used in 
some forms of recording rain- gauge. The tanks, 
when tipped, discharge the sewage into a series of 
metal distributing channels, with perforated sides, 
through which the sewage is sprayed over the 
surface of the filtering material. These distribut- 
ing channels are open at the top, so that they can 
be readily cleaned if necessary; but it is stated 
that in practice they never choke up, as solid 
matter escapes from the septic tank in a very finely- 
divided state only. The makers state that the plant 
has been used on household sewage for over three 
years without any apparent increase in the depth 
of deposit reached in the septic tank after a few 
weeks’ working. 

An ingenious form of channel iron intended to 
facilitate the construction of the roofs and walls of 
buildings without the employment of skilled labour 
was exhibited by Messrs. E. Worrall and Co., 
143, Dale-street, Liverpool. This channel iron has 
the form shown at A, in the diagram annexed. The 








bolt-head E lies in this channel, and can be moved to 
apy point of it, so as to pass through the hole in the 
sheet D of iron, wood, or glass, or other material 
used, wherever this hole may come, thus apes 
with the necessity of previously setting out an 
marking the materialat the works. On tightening 
up the nut the sheet is firmly secured in place. 
The lug C can be slid along the channel and 
bolted to the rafters or end walls. 





Yorxsurre Coa. — Boring operations near Thorne, 
South Yorkshire, which have extended over 34 years, 
have resulted in a fine seam of coal, 9 ft. thick, being 


struck at a depth of 916 yards, and the discovery of 


a second seam, 4 ft. 6 in. thick, 37 yards lower. The 
coal is of quality. The fact that such valuable 
seams should have been struck so near the Humber is of 
reat importance to Hull, Grimsby, and Goole. The 
horne Bore Syndicate has leased 15,000 acres of land in 
the district, and important developments are awaited. 





PATENT INFRINGEMENT.—A eomewhat puzzling judg- 
ment was that given by Mr. Justice Parker in the recent 
case of Poulton v. Adjustable Cover Boiler Block Company. 
The plaintiff in a previous action had been granted an 
injunction restraining the defendants from infringing the 
plaintiff's patent, with an inquiry as to damages. T 
defendants pwr Wty previous user, and suc- 
ceeded in the Chancery Division in their petition for revo- 
cation of the patent. The Master in Chancery, to whom 
the inquiry had been referred as to damages, certified that 
if it was found that, notwithstanding the revocation of the 
patent, the plaintiff had sustained damages, he assessed 
such da at 110/. On application to vary this certifi- 
cat> the plaintiff su use the defendants at the 
date of the trial were estopped from tg ty the validity of 
the patent. Their proof came too late for the trial w 
they raised the defence that the patent was invalid by 
reason of previous user. The tiff was, therefore, 


entitled to damages for infringement. 


THE FRENCH NAVY. 


Tue naval expenditure of France for 1909 is esti- 
mated at 13,316,086/. The heaviest expenditure 
made by the French Republic for naval purposes in 
any previous year was that of 1906—viz., 13,003,2781.; 
and the outlay contemplated for 1909 will be seen to 
be 312,808. in excess of that great sum. Even now, 
however, the naval expenditure of France is much 
smaller than that of Great Britain. In 1901 France 
expended 12,271,949/. for naval purposes, while, as we 
have just stated, the outlay contemplated for 1909 will 
be 13,316,086/. Assuming that the estimate for 1909 
is finally adopted, the naval expenditureof France will 
have increased in eight years to the extent of 1,044,137/. 
But, after all, the French figures are small when con- 


nary | trasted with the naval expenditure of Great Britain, 


which increased as follows in the ten years ended 
with 1907 inclusive :— 


Expenditure. 
Year. £ 
1897-8... sae aa ~ ... 20,850,000 
1898-9 __... = AS a ... 24,065,000 
1899-1900... a asd » ... 26,000,000 
1900.1 os ee Soe ao ... 29,520,000 
| 
19023... wee a ies ... 31,170,000 
1903 4 oe owe oz es ... 35,476,000 
1904-5 Be) se = ... 36,830,000 
1905-6... diet die. eco see 
1906-7 31,434,000 


It will be eceen that the British totals throw the 
French altogether into the shade. It should also be 
observed in connection with the French estimates for 
1909 that although they show a gradual increase in 
French naval expenditure, this advance is due, to some 
extent, to more liberality in the remuneration accorded 
to French naval officers, engineers, &c. Still, allow- 
ing for this, there is no doubt that France is bent, 
upon the whole, upon maintaining her relative naval 
strength and even increasing it. 

The naval force of France proposed to be maintained 
next year in the Mediterranean will comprise a first 
squadron of six ironclads and three armour-p!ated 
cruisers, and a second squadron of equal strength. 
Both these equadrons are to be kept in a thoroughly 
effective condition and are to be ready for what the 
French naval authorities call an ‘‘ immediate mobilisa- 
tion.” There is also to be a reserve Mediterranean 
squadron of three ironclads, in which young French 
sailors and sailor lads are to go through a course of 
instruction. The force will be further completed by 
a division of six torpedo-boat destroyers, to be kept in 
a thoroughly effective state all through the year. The 
naval force intended to b2 maintained in the Atlantic 
will comprise a squadron of six armour-plated cruisers 
and two divisions of torpedo-boat destroyers, each 
division to include six vessels. All these vessels are 
to be kept in a thoroughly effective condition all 
through the year. A reserve of nine coast-guard 
vessels is also to be kept up at Cherbourg. These 
vessels are to receive their armament as soon as their 
crews have been completed. The old Atlantic naval 
division is to be suppressed and the points where it 
was stationed are to be visited from time to time by 
vessels detached from the Northern squadron. The 
naval division of the Extreme East will continue to be 
composed of three cruisers and gunboats, while a 
cruiser and despatch boat are to be kept in the 
Pacific. 

It would appear to be the intention of the French 
a to continue a systematic development of 
flotillas of torpedo-boats and submarines. In January, 
this year, France had five flotillas in the Channel and 
Atlantic, ard a similar number of flotillas in the Medi- 
terranean. These flotillas comprised 22 torpedo 
despatch-boats and torpedo-boat destroyers, and 238 
torpedo-boats. Of these 238 torpedo-boats, 53 were 
armed for exercise purposes, 86 were ready for im- 
mediate mobilisation, 75 were held in reserve, and 
24 were used as school ships. France had also, at the 
same date, colonial flotillas comprising four torpedo- 
boat destroyers and 31 torpedo-boats. At the com- 
mencement of 1909, France expects to have 28 armed 
torpedo-boat destroyers, 52 torpedo boats armed for 
exercise purposes, 93 torpedo-boats held in readiness 
for immediate mob lisation, 66 held in reserve, and 
24 devoted to school purposes. In the colonies no 
change is proposed to be made in the course of this 
year. By 1909 old torpedo-boats will vneraipae | be 
replaced by modern torpedo-boat destroyers ; and, at 


he | the same time, the number of torpedo-boats available 


for various purposes will be increased. Torpedo- 
boat destroyers of a 300-ton displacement type will 
also have become sufficiently numerous to allow ten 
or twelve to b2 kept in reserve, so as to be ready to 
form divisions in case of mobilisation or to replace 
others which, although armed, have become tempor- 
arily unavailable. 

As regards submarines, France claims to be making 
sensible progress. Irrespective of four submarines 
which are now at Saigon, France had, at the com- 
mencement of this year, thirty submarines or sub- 





mersibles fully armed, and seven engaged in experi- 





ments. At the commencement of 1909, according to 
resent anticipations, the Republic will have forty- 
our armed submersibles and six other submersibles 
making experiments ; and it should be added that the 
augmentation is represented by vessels of a relatively 
important tonnage, and more adapted for ‘‘ habita- 
bility ” and endurance. The construction of torpedo- 
boats by the French Admiralty has been suspended 
since 1905, France now ses 240 of this class 
of vessel, and the total is in excess of what is deemed 
necessary by the superior naval council. It is con- 
sidered that the réle of torpedo-boats is strictly 
limited to surprise attacks in the immediate neigh- 
bourhood of points at which they are stationed. It is, 
therefore, proposed to devote more attention to the 
building of torpedo-boat destroyers and submersibles, 
and to endeavour to improve their sea-going qualities. 

It should be remarked that French torpedo-boat 
destroyers date from 1898, and that their displacement 
has been progressively increased. Their speed was 
originally fixed at 26 knots; it has since risen to 
28 knots, and io recent trials French destroyers have 
steamed at the rate of 29, or even 30 knots. Their 
armament has experienced scarcely any change ; it was 
pass vam | made up of one heavy gun, six smaller guns, 
and two torpedo-tubes. Six torpedo-boat destroyers, 
which were laid down in 1906, showed, however, a 
further step inadvance. Their speed is at least 28 
knots, and their armament comprises six heavy guns 
and three to o-tubes, while their displacement 
has been carried from 410 tons to 445 tons. List year 
five more torpedo-boats were laid down upon the same 
bases. The budget of 1908 also authorised the laying 
down of ten more torpedo-boat destroyers of a similar 
type; their speed is to be carried, if possible, to 31 
knots, and their armament will comprise two much 
heavier guns and four guns similar to those supplied 
to vessels built in 1906 and 1907, while each is to 
carry six torpedo-tubes. In 1909 it is proposed to 
lay down seven more torpedo-boat destroyers; these 
may be modified in some of their details by the 
experience acquired in connection with those built in 
1906, 1907, and 1908. As regards submersibles, 
it is expected that ten vessels of that type, which 
were laid down in 1907, as well as five more, which 
are to be commenced in 1908, will attain a speed of 
a tog In 1909 six more submersibles are aleo to 

uilt. 





GERMAN Rai_way Extensions.—The Prussian Govern- 
ment has obtained a credit for 22,642,500/. for the exten- 
sion of the Prussian railway network. It is proposed to 
expend 6,626,250/. upon the construction and equipment 
of thirteen new main lines, 4,745,050/. upon supplementary 
works on fifty-two existing lines, 1,021,200/. upon the 
completion of works now in hand, 8,500,000/. for additional 
rolling stock for the present network, 1,500,0007. for the 
renewal and extension of plant, and 250,000/. upon the 
construction of secondary lines, 





REGULATIONS for RetnrorceD-ConcRETE Work.—In 
the current number of Concrete and Constructional, an 
article by Mr. C. F. Marsb, M. Inst. C.E., appears com- 
paring the rules and regulations governing the use of 
reinforced concrete which are now in force in various 
countries. Side by side in six columns are given the 
recommendations of 1907 issued by the Institute of 
British Architects, the regulations of 1904 of the Prussian 
Government, the rules of the French Government 
adopted in 1907, the recommendations of 1903 issued by 
the Swiss Society of Engineers and Architects, the rules 
adopted this aed by the Ministry of the Interior of 
Austria, and the regulations issued in 1905 by the muni- 
cipality of New York. There are thus brought to- 
gether, in a very handy form for comparison, series of 
regulations, &c., typical of six countries, and the all- 
round thoroughness of the British Architects’ recom- 
mendations will be seen to compare very favourably 
with those of foreign authorities, although, in certain 
directions, the latter have treated the matter a little 
more fully. 





Sremens’ Starrorp InstrruTe.—The first issue has 
reached us of a monthly magazine, entitled, The Electron, 
published by the Siemens Stafford Institute as its official 
organ. The magazine should enjoy a healthy career if 
in quality it is kept up to the standard of this first 
number, and if the Institute and Engineering Society 
retain their present vitality, as we heartily hope they 
may. In addition to a little preliminary editorial 
matter sounvins the new venture, this number contains 
the Presiden address delivered by Mr. Lee Murray 
before the Siemens’ Stafford Engineering Society at the 
commencement of last session. A following article deals 
with the Institute and its home, on which it is to be 
congratulated, ing as it does library accom- 
modation, writing and reading-rooms, billiard and 
other rooms for games, concert-hall, Ac. The doings 
of the Engineering Society for the last session are also 
chronicled, and include the reading of seven papers ; 
while in the Educational Section of the Institute fifteen 
lectures were delivered. The Literary and Debating 
Society agen to be full of life, as do also, from the 
reports, the various sports clubs, and, generally, the 
doings chronicled in the magazine speak well for the 
cunsiiens spirit which must pervade the Siemens works 
at Stafford. 














JuLy 10, 1908.] 





TESTS OF PUMPING-ENGINES OF THE 
RAND WATER BOARD, ZWAARTKOPJES 
STATION. 

At the Zwaartkopjes Pamping Station of the Rand 
Water Board there have recently been installed four 
triple-expansion pumping engines built by Messrs. 
Hathorn, Davey, and Co, Leeds. These engines are 
of the vertical type, with direct-driven pumps. The 
engines have cylinders 23in., 43in., and 64io. in 
diameter, with a etroke of 36in., the cranks being 
spaced 120 deg. apart. Re-heating receivers are 
arranged between the high-pressure and intermediate- 
pressure, and between the intermediate-pressure and 
low-pressure cylinders. The cylinders are all jacketed, 
those for the first two a with high-pressure super- 
heated steam, while the low-pressure cylinder-jacket 
steam is drawn from the boiler and passed through a 
reducing valve, to bring the pressure down to 50 Ib. 
The re-heaters are also jacketed with superheated 
steam from the boiler. The valves are of the Corliss 
type, and the engine is governed by a centrifugal 
governor driven by gearing from the crank-shaft, and 
controlling the cut-off of the high-pressure cylinder. 
The cut-off for the intermediate-pressure and low- 
pressure is regulated by hand. An automatic cut- 
off is provided in case of loss of head for the pumps. 
The ‘re-heaters, containing each thirty tubes of 2 in. 
diameter, are 3 ft. 3 in. indiameter and 3 ft. lin. long, 
and the re-heating surface in each case is 218.28 square 
feet. The amount of superheat allowed was 120 deg 
at the engine stop-valve. The cylinders, pistors, &c , 
are lubricated automatically by means of a Grandison 
steam-pressure lubricator. The rams of the pumps are 
12 in. in diameter, with, of course, 3 ft. stroke. The 
suction valves are spring-loaded with metal.to metal 
faces, and made of gun-metal. The pump casings are 
of cist-steel; each ram is connected to its corres- 
ponding engine crosshead by four 44-in. rods. The 
suction branch-pipe is 18in. in diameter. There are 
two fly-wheels on the crank-shaft, placed one between 
each pair of cranks. 

The boilers of the station are of the Babcock and 
Wilcox type, each with a heating surface of 2,870 
square feet, the superheater providing an additional 
630 square feet. One boiler of a bat'ery of eight was 
used for the trials. In the contract trials two ten-hour 
ruus were made, one pumping at a rate of 84,000 
gallons per hour against a head of 900 ft., and the 
other, an overload trial, pumping at the rate of 100,000 
= per hour against a head adjusted to 960 ft. 

he terms of the contract specified that under full 
normal load, and also under 26 per cent. excess 
load, the consumption should not exceed 11.5 lb. of 
steam per horse-power hour for actual work done in 
pumping. The trials for all four engines have now 

en eo They were conducted by Professor 

J. Orr, M.I. Mech. E., of tke Transvaal University 

College, on lines in accord with the suggestions of the 

Institution of Civil Engineers. Every care was taken 

to calibrate and standardise the instruments before the 

commencement of the trials. 

The results of the tests of the four engines are sum- 
marised in the accompanying table, from which it will 
be seen that at normal load two are above and 
two others well below the contract figure ; while for 
the overload tests three are below and only one above 
? The mean for ths four engines works out well 

elOWw :— 


Taste I1.—Summarised Results of Tcsts on Four Pumping 
Engines at Zwaartkopjes Station, Rand Water Board. 





























| 
Percentage 
Increase 
Steam Above, or 
Consumption per| Decrease 
— Water-Delivered Below, 
Horse-Power | Contractors’ 
(Actua’). Guarantec. 
De- | In- 
crease crease 
: per per 
Normal Load Tests: Ibs. cent. cent. 
Engine No. 5 .. 11.655 ee 1.01 
” ” 11.445 0.5 _ 
” » 8 11.649 ae 1.3 
” » 2 10.904 5.18 _ 
Mean for tests of four engines .. 11.423 0.67; — 
Overload Tests : 
Engine No. 5 1}.451 0.36, — 
o «© 1.22 24 | — 
” o 8 11.541 ae 0.36 
” » 2 10,782 6.24) — 
Mean for tests of four engines.. 11.251 217 | — 


In Table II., in the next column, we give the figures 
for the trials of engine No. 2, last tested, and from this 
it will be seen that the makers have been most suc- 
ceasful, obtaining a consumption per pump ho:se- power 
hour for water actually delivered, of 10.904 Ib. of 
steam for normal working, and 10.782 lb. for the over- 
load working. A premium of 60/. for each complete 
1 per cent. short of the specified consumption was 
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awarded ; a penalty-clause on a similar basis was alco 
inserted in the contract. 

The trials were attended by Mr. D. C. Leitch, 
M. Inst. C.E., Chief Eagineer of the Rand Water 
Board; Mr. R. M. Kotzs, Government Mining En- 
ineer of the Transvaal; Mr. J. A. Vaughan, 
. Inst. C.E., Chief Inspector of Machinery to the 
Transvaal Government ; and others, including repre- 
sentatives of Messrs. Baerecke and Kleudgen, of 
Johannesburg, the contractors. 


TaBLe Il.—Official Tests of Engine No. 2 at Zwaart- 
kopjes Pumping Station, Rand Watcr Board. 


Test No. 1. Test No. 2. 
Norma Lvad. Over-Load. 
Date of Test .. May 30,1908 May 31,1908 
Test began 10 am. 6.30 a.m. 
Test ended 8 =. 430 p.m. 
Duration of Test .. “< -- 19 hours 10 hours 
Barometer in. of mercury 25.3 25.3 
Pressure of steam at engine stop- 
valve os b. per sq. in. 183.6 183.6 
Vacuum (exhaust steam just enter- 
ing condenser) in. of mercury 22 66 22.6 
Temperature of steam at engine 
stop valve .. deg. Fahr. 497.5 @ 500 
Revolutions per hour ° -- 2028.6 2475.1 
Revolutions per minute * 33 81 4125 
Piston speed .. .. ft. per min, 202.9 247.5 
Punip displacement per revolution 
cubic ft. 7.0686 7.0686 
Pump displacement per revolution 
(slip neglected) .. va Ib, 440.25 440.49 
Water delivered per revolution, Ib. 423,73 429.C9 
Water pum per hour (-lip 
neglected) .. ‘0 -- Ib, 893,294 1,090,257 
Water pumped rer hour (actually 
delivered in Tu ffontcin Reser- 
voir) .. ~ $s -- Ih 869,722 1,063,526 
Water pumped per hour (slip neg- 
lected od 8s -. gall. 89,329 199,026 
Water pumped per hour (actually 
delivei:ed in Turffontein Reser- 
voir) .. ew “a - gall. 86,972 106,353 
Slip of pump .. +. per cent. 2.64 2.45 
Effective head of water pumped, ft. 929.7 975.5 
megane en water delivered (slip 
megiected).. .. .. .. 419.44 537.14 
Horse - power, water delivered 
(actual) .. se nib - 408.37 523.97 
Water collected from air-pump 
discharge per hour b. 3930.3 6(80.8 
Water collected from jacket and 
re-heater drains perhour Ib. 462.4 58.8 
Steam consumption perhour Ib. 4452.7 5649.5 
Steam consumption per hour, per 
water-delivered horse - pywer 
(slip neglected) .. a“ b. 10.616 10.518 
Steam consumption per water- 
delivered horse-power (i ¢., for 
water actually delivered to 
Turffontein reservoir) . Ib. 10.904 10.782 
Duty: millions of foot-lb. per 
thousand }b. of steam (water- 
delivered—slip neglected) 186.512 188.251 
Duty: millions of foot-lbs, per 
thousand Ib. of steam (water 
actually delivered in Turffon- 
tein Reservoir) —~ 183.634 


181.591 





Tuermo-CouPLes OF GRAPHITK.—Since couples made 
of platinum and platinum-rhodium are expensive, and 
since these metals alloy with other metals, when dipped 
into baths of fused gold and silver, ¢e.g., W. H. Bristol, of 
New York, proposes to prepare thermo-couples (and also 
thermo-electric generators) of different grades of carbon, 
differing in density, purity, &c. The two substances are, 
C.9os ian graphite and ordinary graphite, made up 
with some binding material such as sodium silicate, 
barium chloride, orclay ; Bavarian clay, being practically 
free from iron, is particularly recommended, and —= 
20 per cent. of it may be mixed with the graphite. The 
two rods may be joined end to end, so that the best 
janction is in the middle, or the one electrode may be a 
rod screwed into the cylindrical other electrode. etals 
can be substituted for part of the graphite, but they must 
thermo-electrically balance one another. The Acheson 
graphite is therefore joined to an alloy of 5 per cent. of 
nickel with 95 per cent. of iron, and the impure graphite 
to a copper wire. The couples are particularly intended 
for practical furnace work. 


Personat.—Mr. James R. Bell, M. Inst. C.E., has 
chan, his London office from 25, Victoria-street, to 
c/o Messrs. T. A. Martin and Co., Vestry House, Laurence 
Pountney Hill, E.C.—Mr. W. Matthews, till recently 
water-works engineer to the Southampton Corporation, 
has commenced practising as a consulting engineer, with 
offices at 39, Victoria-street, S.W.—Mr. ward Lomer, 
12, St. Mary Axe, E.C., informs us that his business has 
been converted into a private limited liability company, 
under the style of Edward Lomer and Co., Limited, with 
himself as managing director, and Messrs. James Watson 
and R. W. Ehlers as co-directors.—We are informed by 
Mr. A. Borsig, Tegel, Berlin, that Mr. K. R. Pearson, 
Sanctuary House, Tothill-street, Westminster, S.W., has 
been appointed his representative so far as his locomotive 
business is concerned, and Mr. J. M. Gummerson, Fins- 
bury Pavement House, E.C., for his other manufactures. 
= Frederick Mountford, City Chambers, Broad- 
street Corner, Birmingham, : ‘vises us that he is removing 
to the Fremo Works, 66a, Granville-street, in that city. 
—The Angus Sinclair Company state that they have 
changed their address to the Engineering Building, 114, 
Liberty-street, New York, U.S.A.—Messrs. G. M. Boddy 
and Co., Newington Works, Liverpool, manufacturers of 
incandescent lamps of all types, have —— a London 
branch of their iness at 15, Gray’s Inn.road, W.C., 


GERMAN COAL. 


Some recently published reports, from which the sab- 
joined tables have been compiled, not only show the rapid 
and continuous increase of the coal output since the for- 
mation of the Rhenish-Westphalian Coal Syndicate, but 
also prove the striking progress of the Syndicate as com- 
ared with the fiscal mines. The eggrogate output of 
russian coal in 1892 amounted to 65,442,558 tons, and the 
figuras for last year were 134,303,048 tons. Of this increase 
more than 45,000,000 tons came from the Ruhr district, 
about 16,000,000 tons came from the Upper Silesia district, 
whilst the output of the fiscal Saar district mines has only 
increased by rather more than 4,000,000 tons. Of the 
82,264,137 tons of the Ruhr district, for 1907, 80,155,994 
tons came under the Syndicate, against 33,539,230 tons in 
their first year—that is, 1893. pee whilst the percentege 
of the te of Prussia’s output has de 

both as regards Upper Silesia and the fiscal Saar mines, 
it bas risen from 494 per cent. in 1893 to 594 per cent. in 
1907, so far as the Syndicate is concerned, the a 
ing figures for the whole of the Ruhr districts being 
respevtively 57.20 and 61.25 per cent. 























Prussia’s | Controlled; Fiscal Unnee 
— | Total Out- Ruhr by the Saar Siete 
put of Coal. Syndicate. Mines. — 
tons 

1892 65,442,558 | 36,969,549 a 6,258,830 | 16,437,489 
1893, 67,657,844 | 38,702,929 33,539,230 | 5,833,177 17,100,736 
1897, 84,258,393 | 48,519,899 | 42,195,352 | 8,258,404 20,627,961 
1902) 100,115,315 | 58,626,580 48,609,645 | 9,493,666 24,485,868 
1907 134,303,048 | 82,264,187 80,155,904 | 10,693,313 32,223,030 


The figures referring to lignite and the manufacture of 
briquettes on the left side of the Rhine show astill more 
= ing increase, as will appear from the following 
table :— 


Output of Manufactured 
Lignite. Briquettes. 
‘ons. ‘ons. 
1893 1,016,390 272,580 
1897 1,844,600 467,500 
1902 5,354,440 1,271,696 
1907 11,837,600 8,015,000 


The supporters of the Syndicate and its policy maintain 
that under no other system would such expansion have 
been possible. The Rhenish Westphalian Syndicate has, 
moreover, materially assisted in improving the conditions 
under which the coal-miners work, The wages paid in 
the Syndicate’s district are not only materially higher, 
but have also risen more during the last eight years than 
in Upper Silesia and the fiscal Saar mines. The number 
of hands employed, and the average pay per labourer, in 
the Dortmund (the Syndicate’s) district, inU pper Silesi: 
and at the fiscal Saar district coal.mines, in 1900 an 
1907, were as follow :— 





Number of Hands Average Pay per 














Employed. Labourer. 
bring coe 
1900. 1907. 1900. 1907, 
marks | marks 
Dortmund 220,031 294,101 | 1382 | «1662 
Upper Silesia .. ‘ 68,425 94,367 | 877 | 1003 
Fiscal Saar District .. 40,303 48,895 | 1044 | 1185 





It is interesting to note that Germany’s consumption of 
coal during 1907 very nearly reached that of England, the 
respective figures given being 204,000,000 tons and 
205,000,000 tons, whilst the figures for the previous year 
were 187,000,000 tons and 195,000,000 tons respectively ; 
Germany’s consumption has been doubled within the last 
dozen years. Still Germany exported 6,300,000 tons of 
coal more during last year than during 1906, and the 
increase of coke and briquettes exports was respectively 
3,200,000 tons, and over 1,000,000 tons. 





_ DoncasTER —Measrs. Logan and Hemingway, of Not- 
tingham, are about to proceed with a contract for the con- 
struction of what is known as the Doncaster avoiding-line 
of the Great Central Railway Company. Although the 
line is only 4 miles in length, the contractors are allowed 
* years for the execution of the works, which are heavy. 

he Don is to be crossed by a lattice girder bridge, with 
a span of 143 ft. The line will assist the working of traffic 
between Great Central stations north, eouth, and west of 
Doncaster and Immingham, Hull, Goole, and Grimsby. 





Coat TrapE IN Carivornia.—As is well known, 
California is very badly off as regards coal supply. 
Although deposits bave been located in Monterey County, 
these have not yet been worked to any great extent. All 
coal has, therefore, to be imported, and as the distances 
from the large coal-fields of the United States are great, 
most of the coal is imported by sea, much of it coming from 
such distant countries as Japan and Australia. In 1907 some 
883,350 tons were imported by sea into California, of which 
no less than 387,740 tons came from Australia, 205,956 tons 
from British Columbia, and 73,398 tons from Japan. The 
shipments received from the United Kingdom are com- 
paratively small now, and are only a quarter of what they 
were in 1905. A large amount of coal is also introduced 
into the state overland, but this is nearly all consumed on 
the railways. Imports from Australia have increased 
very largeiy of late years, and show a striking increase 
for the year 1907 over the figures for 1906, the shipments 
for the latter being more than five times as great as in the 
earlier year. The possible value of local coal 





Mr. E. Slade Templeton, A.M. Inst. C.E., being in 





charge. 


deposits is evident at once from a consideration of these 
facts and figures, 
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FOUR-COUPLED EIGHT-WHEELED SIDE-TANK LOCOm@dr 


CONSTRUCTED BY MESSRS. W. 4G, 


HEATING SURFACE. 
Tubes 851-54 Sq.Ft. 
Firebox .......89°46 4. . 

Total 941 Sq.Ft. 


Grate Area 17-1 Sq. Ft 


Bunker Capacity_85 Cub. Ft. 
Tank . 900 Gallons. 
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177 Steel Tubes 1% out. 
- x13 WE. swelled tol Fé 
S at Smokebox end& 
a reduced to 1% dia. 
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PLATE IX. 








OMdrTIVE; EGYPTIAN DELTA LIGHT RAILWAYS, LIMITED. 


G, LIMITED, ENGINEERS, STAFFORD. 
For on, see Page 38.) 
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EIGHT-WHEELED SIDE-TANK LOCOMOTIVE; EGYPTIAN DELTA LIGHT RAILWAYS. 
MESSRS. W. G. BAGNALL, LIMITED, ENGINEERS, STAFFORD. 


CONSTRUCTED BY 








and valve -spindles. The capacity of the tanks 
is altogether 900 gallons, and the bunker capacity 
85 cubic feet. 

Other particulars will be found in the accompanying 





table :— 
Cylinders—diameter 154 in. 
Stroke pes _ bs ae 
Wheels, driving—diameter 4ft.6 in. 
» leading—diameter 3 ee 
a trailing—diameter Dat “ec 
Boiler—length of barrel... ae Dit « 
+» —dinside diameter, smallest 
rin me ies ee ois S40 *-« 
Fire-box—iength, internal 6 ,, 2a ss 
m= —width, internal tee } pe EM 
Tubes—number 177—diameter... ? in. 
» length between tube- 
plates... a on en 10 ft. 6 in 
Heating surface—fire-bo 89.46 sq. ft. 
ef —tubes... 851.54, 
= —total ... 941 sq. ft 
Grate area ... = ey 17.1 sq. ft. 
Working pressure 160 lb. per sq. in. 
Wheel-Base : 
Centre of leading to centre of 
driving-wheels ... ee iw 6 ft. 
Centre of driving to centre of 
coupled wheels .. at id 8 fo. 
Centre of coupled to centre of 
trailing-wheels ... pe ns. 6 ft. 
Total wheel-base ... _ 
jena over frames Sl... 
Total length over buffers 34 ft. 52 in. 
Coal capacity of bunker 85 cubic feet 
Tank capacity * ie 900 gallons 
Weights in Working Order : 
On leading wheels 10.75 tons 
» driving-wheels 12 p>: 
,, coupled wheels 11.95 ,, 
», trailing wheels 1095 ,, 
Total Bae te 45.65 ,, 
Weight per foot of wheel-base... 2.28 ,, 
a run over buffers tk a 
Taking 75p.c. Taking 90 p.c. 
of Boiler of Boiler 
Pressure. Pressure. 
Tractive force 12,804 Ib. 15,364 Ib. 
Tractive force per ton 
of adhesive weight 434 ,, 520 ,, 





STEAM-PINNACES FOR NAVAL SERVICE. 

We illustrate on page 42 examples of twelve steam- 
pinnaces constructed by Messrs. Simpson, Strickland, 
and Co., Limited, of Dartmouth, for the Argentine 
Navy, six being 28 ft. in length, and six being 
25 ft. The two classes of boat are so similar that a 
a of the 28-ft boats will serve for the 25-ft. 

ts. 


The boats are 28 ft. over all, with an extreme beam 
of 7 ft. and a depth of 3ft.8in. The keel and gun- 
wale are of Canadian elm, the stem, apron, stern-post, 
deck-beams, &c., are of English oak, grown to form 
where required ; the planking is of two thicknesses of 





thoroughly-seasoned Honduras mahogany, the inner 
thickness being } in., and laid diagonally, the outer | 





Fic. 5. 


being 2 in. thick, and laid fore and aft; the timbers 
are of Canada elm, steamed to shape, with the addi- 
tion of a number of grown floors of English oak. 
The decks, which are also in two thicknesses, and the 
gun-platform, are of East India teak, while all the 
benches, stern-sheets, forecastle flat, &c.. are of 
mahogany. A number of English oak top-side knees 
are fitted ; the deck-beams are carried by galvanised 
steel knees, and a steel bulkhead is fitted forward of 
the forecastle flat. The side of the boat abreast of the 
boiler is lined with copper for the height of 1 ft.; the 
boiler-bearers and the space between them are similarly 
covered. The rudder-frame and spindle, together with 


all bollards, fairleads, steering-wheel, stem-band, &c., 32, 


are of gun-metal, so that it will be seen that the boats 
are not only of great strength, but of very high class. 
Canvas hoods, wash-cloths, awning and side curtains 
are fitted to all the boats, together with a mast and 
large lug-sail, so that it will be seen that this alone is 
no small item. The constructors were rigidly tied 
down to conditions of weight, draught, freeboard, &v.., 
and a mean speed of 7 knots on the measured mile had 
to he obtained with all fittings on board, full tanks 
and bunkers, and eight men. 

The machinery consists of a set of compound inverted 
surface-condensing engines (see Figs. 2 and 3) having 
cylinders 44 in. at 9 in. in diameter with a 54-in. stroke, 
giving about 30 indicated horse-power at 400 revolu- 
tions per minute. The cylinders are carried on a cast- 
iron back frame, which also forms the guides, and on 
turned steel columns infront. The feed, air, and bilge- 
pumps are driven direct off the crogs-head, and there 
is a small auxiliary feed-pump also fitted. The high- 
pressure valve is of the piston type, the low-pressure 
being a slide-valve. Ordinary Stevenson link-motion 
is employed with a slotted link. The thrust-block is 
carried on the main bed-plate. The condenser is 
outside the ekin of the boat, thereby saving the nerd 
of a circulating pump. The boiler is of the direct- 
tube type, working at a pressure of 160 lb. per square 
inch, and is lagged with an asbestos blanket protected 
hy sheet-iron casing. The stays for the flat top of the 
fire-box, instead of being screwed direct into the shell, 
have saddle-pieces riveted to the boiler-shell to take 
them. The grate area is 4.1 square feet, and the 
heating surface 80 square feet. A considerable air- 
pressure is maintained in the closed ash-pit by means 
of a fan driven by steel belts off the main engine. 

Each boat, according to the specification, had to 
maintain her full power and speed on a trial of four 
consecutive hours, with the result that the 28-ft. boats 
did about three-quarters of a knot in excess of their 
contract, and satisfactorily passed through this some- 
what arduous trial, and in all cases were accepted at 
the first attempt by the inspecting officer. 

The 25-ft. boats have engines with cylinders 4 in. 
and 8 in. in diameter with a 5-in. stroke, giving about 23 
indicated horse-power at 400 revolutions per minute. 
The general arrangement of the engines is exactly the 
same as in the larger ones. The boiler has 3 1 square 
feet of grate area and 69 square feet of heating sur- 
face. The contract speed of 64 knots was exceeded by 
over three-quarters of a knot. 

This batch of twelve boats make an interesting 
addition to the large amount of Government work 
already carried out by the Dartmouth firm. 








Warter-Mats ror Catcutra.—Tenders are invited by 
the Water Works Department of the Corporation of 
Calcutta for the supply and laying of steel mains 6 ft. 
and 5 ft. in diameter, together with branches, valves, 
wash-outs, The specification, form of ent, and 
other oe may be seen at the offices of the Indian 
and Eastern Engineer Company, Limited. either in 
Calcutta or at 50, Fenchurch-street, London, E.C. 





Merauiic PerMANENT-Way.—The exports of chairs 
and metallic sleeners from the United Kinedom in May 
amounted to 4005 tons, as com with 9621 tons in 
May, 1907, and 10,386 tons in May, 1906. In the five 
months ending May 31, this year, the te was 
026 tons, as compared with 29,939 tons in the corre- 
sponding period of 1907, and 30,527 tons in 1906. The 
lion’s share of these exports went to British India, which 
took 12,129 tons to May 31, this year, as compared with 
12,553 tons and 20,936 tons. 





Liwitep Companies IN Prussia.—According to statis- 
tics just published, the number of limited companies in 
Prussia registered during the year 19/6 amounted to 
1228, with an ag te capital of 213,200,000 marks. 
At the end of 1906 the number of limited companies in 
Prussia was 7709, with an aggregate capital of 1,828, 110,000 
marks, or about 91,400,000/. ; 910 companies came under 
the heading of ‘‘ stone and earth ;” 874 under the head 
of ‘‘ machines and appliances ;” and 396 under the head- 
ing of ‘‘ metal works.” 


Contracts.—The British Westinghouse Electric and 
Manufacturing Company, Limited, have received an order 
from Messrs. Tweedales and Smalley, Castletown, for a 
tandem vertical gas-engine generator set of 500 kilowatts 
capacity, for direct current at 110 volts. — Messrs. Kramos, 
Limited, Bath, inform us that Mesars. 8. Pearson and 
Son, Limited, Hull, have recently ordered from them 
two cab-controlled mono-rail electric trans) to 
travel at a speed of 60 ft. per minute, and lift 3 tons ata 
speed of 30 ft. per minute, or 10 cwt. at 100 ft. per 
minute. 





AMALGAMATION OF THE Society OF ENGINEERS AND 
THe CrviL, AND MgonanicaL Enoingers’ Socirty.—We 
understand that the Councils of the Society of Engi- 
neers and of the Civil and Mechanical Engineers’ 
Society have approved of a scheme of amalgamation which 
is expected to meet with the cordial support of the 
members of both bodies. The objects of these societies 
are of kindred nature, and considerable benefit from the 


strengthening of their position will, it is hoped, accrue 
from the union. Itis proposed to enl the field of 
operations over and above the mere ing and dis- 


cussion of pa) by providing, for instance, facilities 
for the gratuitous supply of general or legal advice to 
members in connection with their professional work, or 
their relationship with clients or employers. Arrange- 
ments have been made with the societies’ solicitors, which 
will run to the close of the year 1909, for this purpose. 
This arrangement is tentative only, and it will later 
be considered whether it be sati or not, on the 
result of its working. It is suggested that. should 
the society’s work in this respect prove to be of service, 
its ecope may be enlarged, and may include undertaking 
legal action on behalf of members, or supplying “‘ counsel's 
opinion.” It appears to us, however, extremely donbtful 
if work of this kind cap advantageously be undertaken 
by a scientific society. It is further intended to arrange 
for the voting by post of members resident out of London. 
in order to encourage them to take a more active and 
personal interest in the management of the body. Action 
1s suggested also in other directions, 
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NOTES FROM THE NORTH. 
Grascow, Wednesday. 

Glasgow Pig-Iron Market.—Last Thursday morning the 
pig-iron market was again dead idle as regards Cleveland 
warrants, this being the third similar session in succes- 
sion. At theclose the tone was a shade firmer at 51s. 44d. 
cash, 50s. 104d. one month, and 493. 104d. three months 
sellers. Hematite was quoted at 58s. 14d. cash sellers. 
One lot of copper changed hands at 56/. 153. three months, 
with closing sellers at 56/. 17s. 6d., and buyers at 5s. less. 
In the afternoon one lot of Cleveland warrants was done 
at 51s. 44, cash, with sellers over at that figure, and the 
other closing quotations were 50s. 104d. one month, 
and 493. 104d. three months sellers. One copper warrant 
wes dealt in at 57/. three months, with buyers over, On 
Friday morning the market was steady, but Cleveland 
warrants were again idle, nodeal ng taking place. Closing 
sellers quoted 5is. 44d. cash, 50s. 104d. one month, and 
493, 10d. three months. Copper was firmer, and one lot 
was done at 57/. 63. 3d. thres months, with closing sellers 
at 57/. 7s. 6d. three months. In the afternoon quietness 
again prevailed, no transactions of any kind being re- 
corded. Closing sellers of Cleveland warrants quoted 
Bis. 44d. cash, 503. 104d. one month, and 493. 104d. 
three months. Standard foundry iron was quoted 
at 50s. one month tellers, and copper was quoted 
at 57/. 10s. sellers and 57/. 23. 6d. buyers, three 
months. On Monday morning the tone was steady 
and two lots of Cleveland warrants changed hands at 
51s, 3d. cash, and 51s. eleven days. Closing sellers 

uoted 5le. 4d. cash, and 49s. 11d. three months. Stan- 
dard foundry iron was a shade easier at 493. 104d. one 
month sellers. At the afternoon seasion the tone of the 
market was easier, and 1000 tons of Cleveland warrants 
were put through at 5is. 2d. cash, and 493. 9d. three 
months, with closing sellers at 51s. 3d. cash and 49a. 10d. 
three months. One copper warrant was done at 57/. 7s. 6d. 
three months, with closing sellers at 57/. 10s., and buyers 
at Ss. less. On Tuesday morning there was again little 
doing, and only one lot of Cleveland warrants changed 
hands at 49a, 7d. three months. Sellers’ closing prices were 
5ls. 3d. cash, and 49s. 8d. three months. pper was 
firmar, with buyers quoting 57/. 17s. 6d. three months. 
At the afternoon session two Cleveland warrants were 
done at 51s. 1d. cash and 493. 7d. three months. gees | 
sellers quoted 51s. 2d. cash, 503. 74d. one month, an 
494. 8d. three months. Buyers of copper were quoting 
572. 15s. three months. When the market opened to-day 
(Wednesday) the tone was firmer, but the total business 
was only 1000 tons of Cleveland warrants at 503. 7d. 
one month and 49s. 8d. three months, Abt the 
close sellers quoted 51s. 3d. cash, 503s. 9d. one month, 
and 493. 9d. three months. Copper was also firmer, 
with three months buyers at 57/. 17s. 6d., and sellers 
quoting 23.6d. more. In the afternoon the market was 
unchanged, and no dealings took place. Sellers of 
Cleveland warrants quoted 51s. 3d. cash, 503. 9d. one 
month, and 493. 9d. three months. Copper was half-a- 
crown dearer, the three months’ quotations being 58/. 
buyers and 58/. 5s. sellers. The following are the market 

uotations for makers’ (No. 1) iron: — Clyde, 6ls. ; 
Gertanie, 6ls. 6d.: Calder, 623.; Summerlee, 63:3. ; 
Langloan, 68s. ; and Coltness, 88s. (all shipped at Glas- 
gow); he ee (at Ardrossan), 62s.; Shotts (at Leith), 
63s. ; and Carron (at Grangemouth), 783. 6d. 


Sulphate of Ammonia.—A weak tone at present prevai's 
in the sulphate of ammonia market, and the price is easier. 
The quotation to-day is round 11/, 23. 6d. per ton, for 

rompt business, Glasgow and Leith, and some deali 

s taken place at that figure. The shipments from Leit 
Harbour last week amounted to 1596 tons. 


Scotch Stel Trade.—Quietness still prevails in the 
Scotch steel trade, and makers report a great scarcity of 
specifications. Considerable difficulty has lately been 
experienced in keeping some of the establishments going, 
eapecially in the heavy departments, and the annual hol- 
days, which commence on Thursday of next week, will 
likely be extended much longer than usual. One works 
has already closed down until the end of the month, the 
main reason being for necessary repairs to machinery, &c. 
The makers turning oud structural material continue 
fairly busy, and it ne ay son that an inquiry has just 
come to hand from C: a for a large lot of material for 
forward delivery. Prices are unchanged. 


Malleable Iron Trade.—The malleable iron trade of the 
West of Scotland is again looking a shade better this 
week, as buyers seem rather more inclined to place 
orders. Several lots have been fixed up, and this is 
perhaps due in some measure to the ment which was 
come to last week. No alteration has been made in prices, 


Scotch Pig-Iron Trade.—That the Scotch pig-iron trade 
has been in a rather depressed condition for some time 
has been common knowledge, and no improvement can 
be reported this week. The reverse is more like it, as b 
the time the various works stup for holidays next wee 

uite a number of furnaces wil! have been damped down 
or repairs. In several cases an extensive overhaui is 
necessary, and it is likely to be between two and three 
months before a number of them are re-lit. Owing to the 
unsatisfactory state of trade at present, it is said that it 
is probable some of the makers whose furnaces do not 

uire a great deal of repair will not be in any hurry to 
re kindle. Abouta — ago there were some ninety-one 
furnaces blowing in Scotland, and in about ten days it is 
reckoned there will only be about sixty running. 

Shipbuilding.—During the month of June the total 
number of vessels launched from Scotch shipyards was 
thirty, representing a total of 26,043 tons. Of this total, 
the Clyde had twenty-two v 25,323 tons, and the 
Dee eight vessels, of 720 tons, These figures have helped 





to make the record for the past six months the poorest 
in output for'a number of years. The Clyde total for the 
six months was only 140,149 tons, against 302,847 tons for 
the corresponding period of last year. The last time 
when the figures were lower was 15 years ago, in 1893, 
when the total for the first six months of that year only 


amounted to 118,699 tons. The shipbuilding trade has | J 


certainly been very bad, but many people are of opinion 
that the outlcok is a little brighter. ‘There are rumours 
of some new orders for the Clyde; one of these is said to 
be for two cross-Channel turbine passenger steamers. 








Our Coat AproaD.—-The exports of coal from the 
United Kingdom are still increasing, upon the whole, 
having amounted in May to 5,794,316 tons, as compared 
with & 495,463 tons in y, 1907, and 5,348,395 tons in 
May, 1906. With the addition of coke and patent fuel 
the amount for May this year was increased to 5,990,144 
tons, and increased still further to 7,698,569 tons by the 
addition of coal shipped for the use of steamers engaged in 
foreign trade. The following were the principal ship- 
ments in May of the last three years :-— 

Country. May, 1908. May, 1907. 
Tons. Tons. 
412,070 


May, 1906. 
Tons. 
Russia 
Germany 886,077 
France 854,094 
Italy .. 724,223 $29,163 
In the five months ending May 31, this year, our coal 
exports, excluding the figures for coke and steamer coal, 
amounted to 24,976,176 tons, as compared with 24,354,681 
tons, and 22,282,645 tons in the corresponding periods of 
1907 and 1906 respectively. The following were the prin- 
cipal shipments in the first five months of the last three 
years :— 
Country. 
Sweden 
Denmark 
Germany 
Holland 
} oe 
wn .. 
Italy 


1907. 1£08, 
Tons. 


1,185,648 


1908. 
Tons. 
1,360,118 
1,059,893 
. 8,789,802 
1,035,154 
4,503,830 
. 1,102,181 
» t * * , 
py i a * -» 1,001,288 ‘ 
The value of the ccal, coke, and patent fuel exported to 
May 31, this year, was 12,279,3t3/., as compared with 
15, 260, 4177. in the first five months of 1907, and 12,576,874/. 
in the first five months of 1906. 


Tur GERMAN SHIPBUILDING INDUSTRY.—Some statistics 
just published throw an interesting light upon the German 
shipbuilding industry and the manner in which a number 


of German shipowners, in spite of the development and 


increased efficiency of the home industry, continue to 
favour a yards, especially —. with a large 
proportion of their contracts. On the other hand, it is 
of interest to note that Germany for the last ten years 
has been able to build all her own new warships, in spite 
of the rapid growth ef her navy. The following table 
shows the aggregate output of vessels built at private 
yards during the last ten years :— 


Merchant 
Shi 


Warships. hips. 


Tons. 


Tons. 
Registered 


Registered | 


Registered 
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SR The bracketed figures represent the steamers. 


Of the above total, a varying percentage is for foreign 
account, the largest aggregate tonnage—48, 166 registered 
tons—referring to the year 1901, the smallest—16,637 
registered tons—to 1 The figures include several 
warships, the largest number—sixteen—in 1898, but the 
argest tonnage—18,788 registered tons—in 1902; the 
three following years show no warehips built in Germany 
for foreign account, whilst there were two for 1906 and 
four for last year. At the same time the number of vessels, 
of which sailing vessels formed a small minority as 
regards tonnage, built at foreign yards for German owners 
was poneeey far in excess of vessels built in German 
for foreign account as far as tonnage was concerned. 
The aggregate ton built abroad for German account 
in 1906 amounts to 122,845 registered tons, next comes 
last year with an aggregate of 119,512 registered tons; of 
these aggregates respectively thirty-seven and thirty-five 
steamers account for 100,912 tons and 90,278 tons. The 
smallest figure during the decade under review relates to 
1904, with 17,611 registered tons, of which only 4330 
registered tons gre steamers—three, 


| to rether turn 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Edgar Allen’s New Directors.—Two new directors have 
been appointed to the board of Messrs. Edgar Allen 
and Co., Limited, of Tinsley, Sheffield. They are Mr. 

. F. Moss and Mr. C. K. Everitt, both of whom are old 
servantsof the company. Mr. Moss has, for many years, 
taken a prominent part in the commercial side of the 
business, while Mr. Everitt has managed the technical 
side of the undertaking. 


Nickel Steel Manufacture.—An interesting move on the 
part of one of Sheffield’s representative steel houses is 
the manufacture of nickel steel. Messrs. William Jessop 
and Sons, the firm concerned, at their Brightside Works 
are including this production among their already 
numerous specialities. Nickel steel, which contains 
about 3 per cent. of nickel, is used extensively in the 
manufacture of guns, and since its adoption for making 
motor-car axles the production of this quality steel has 
been considerably enhanced. Messrs. Jessop are in 
negotiation with the Admiralty Department for the 
supply of ingots of nickel steel, and in order to ensure 
freedom from fractures and faults in heavy steel castings 
their Brightside Works are being equipped with a press 
specially designed by members of their staff, which 
exerts such gen 'y diffused pressure on the huge steel 
ingots that the ogre d of faults and fractures due to 
uneven cooling, &c., is rendered remote. 


Iron and Stecl.—The opening of the third quarter sees 
no improvement in the ition of trade in Sheffield in 
the various branches. The minimum amount of work ig 
coming forward in the heavy forges and hammer shops, 
whilst the demand for heavy castings for various purposes 
has so slack as to necessitate manufacturers par- 
tially closing down for an indefinite pericd. The 
interval will mostly be taken up with stock - taking 
operations. Business in the East End is generally con- 
sidered to be very slack, but, fortunately, there are 
one or two bright spots. In the railway rolling-stock 
branches work is fairly steady, the chief customers 
being the India State Railways, South America, and one 
or two other foreign countries. The home demand for 
this class of work is at alow ebb, companies refraining 
from placing renewal or repair orders until a more fayour- 
able opportunity arises. More frequent inquiries are 
being reported in the lighter branches; and while some 
of the large makers of high-speed steel have few ordérs on 
hand, others report that the activity of agricultural- 
implement makers has resulted in a great inflow of busi- 
ness. A further slackening has been recorded in the price 
of tungsten—an important ingredient in the manufacture 
of high-speed steel—the mt official price averagin 
about 2s. 1d. per pound. With engineering and shipbuild- 
ing in a quiet condition, the demand for steel files and rasps 
has necessarily fallen off very considerably. In the case of 
the smaller sizes, however, these have not been so much 
affected, and Russia continues to be an important market 
for these articles. Saw-makers are reaping a fairly gocd 
business just now, Australia, Canada, and Bouth America 
being their chief sources for custom. 


South Yorkshire Coal.—Very slow movement is notice- 
able in the house coal trade, owing to the exceptionally 
warm weather. London and the Eastern Counties have 
been taking smaller quantities than usual. Best Barnsley 
is priced at from 10s. 6d. to 11s. 3d. per ton, but when 
actual sales are probable owners do not quibble over the 
exact quotation. Steam fuel sells briskly, notwithstand- 
ing the dulness of trade, a considerable quantity going 
off hand. Best Barasley hards are fetching from 10s. 3d to 
10s. 6d. per ton, with inferior qualities at varying rates. 





American Locomotive Inpustry.—The twelve loco- 
motive-building firms in the United States and in Canada 
out 7362 locomotives in 1907. Of theee, 
885 were exported. It would appear that the compound 
does not increase very greatly in favour, as there were 
only 240 of these Luilt in 1907, compared with 292 in 19(6; 
330 electric locomotives were built in 1907, against 237 in 
1906. These figures do not take into account locomotives 
built in the shops of railway companies. 


THe SHIPMENTS OF SwepisH Iron Ong.—Some eur- 
prise having been expressed that so little of the iron ore 
exported from Sweden is shipped on board Swedish 
vessels, a statement has just appeared that all the ore 
shipped from Lulea by the Griingesberg-Oxeliisund Com- 
pany goes to a Liibeck firm in accordance with a contract 

tween that firm and the old Luossavaara-Kirunavaara 
Company, which contract does not expire until 1912. It 
is the German firm which controls the shipments. 


Tue City AND GuiLps or Lonpon InstituTe.—The 
report of the Council of the City and Guilds of London 
Institute has just been published and gives particulars as 
to the terms on which the Central Technical College is to 
be incorporated with the Imperial College of Science and 
Technology at South Kensington. Professor Dalby has, 
it is stated, been appointed Dean for the second year in 
succession. The increase in the number of students at 
the college was 457 during the last session es compared 
with 435 in the previous year. It is noted, however. that 
the depression in the electrical trades appears to be 
diverting students from the electrical side of the college, 
which for many years took a majority of the students, but 
has now little more than half the numbers attending the 
civil and mechanical engineering course. Chemical studies 
appear little —— here, the number last year being 
twenty-five, and twenty-six being the maximum ager 
yet reached in the history of the —. At Finsbury 
the day students now number 196, and those attending 
the evening classes 352. 
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NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, bys ayy 

The Cleveland Iron Trade.—The pig-iron trade is life- 
less, and prospects for the future cannot be described as 
otherwise than unsatisfactory. Some traders, in fact, 
regard the outlook as very gloomy and discouraging. 
Certainly buyers will not commit themselves forward at 
all, and what little business there is passing is in small 
lots for early delivery. Shipments of pig continue satis- 
factory, and as come large cargoes have to be sent to 
foreign customers very shortly, the clearances this month 
promise to be good. Quotations for Cleveland iron show 
a downward tendency, but makers are very reluctant to 
admit any actual reductions. They quote No. 3 g.m.b. at 
5ls. 3d. f.o.b., but doubtlees some of them would not 
refuse 51s. 14d., and there are many merchants who would 
willingly sell at the latter figure. No. 1 is reported to be 
as scarce ag No. 3, and is quoted 53s. 9d. The lower guali- 
ties are plentiful and are offered forsale very freely. No. 4 
foundry is put at 49a. ; No. 4 forge, 483, 6d. ; and mottled 
and white, each 47s. 6d. ; but business could be done at 
below these quotations. East Coast hematite pig has 
been reduced in price, Nos. 1, 2, and 3 being now on sale 
by both makers and merchants at 563. 6d. — ore 
does not alter in value, market rates being still based on 
15s. ex-ship Tees for Rubio of 50 per cent. quality. 

Blast-Furnacemen’s Wages.—The average net selling 
price of No, 3 Cleveland pig iron for the three months 
ending June 30 last has been certified at Sis. 0.88d. per 
ton, as compared with 50s. 2.52d. for the previous quarter, 
and under sliding-scale arrangements blast-furnacemen’s 
wages are advanced 1 “aad cent., which raises them from 
22.75 per cent. above the standard to 23.75 per cent. above 
the standard. 

Manufactured Iron and Steel.—The various branches of 
the manufactured iron and steel industries present few 
new features. In some branches work is rather irregular, 
and in others firms may decide to run on short time 
before very long if orders do not come to hand. Most 

roducers are getting well through the contracts they 
cee booked, and they find it very difficult to secure new 
work. Common iron bars are 6/. 15s.; best bars, 7/. 2s. 6d.; 
best best bars, 7/. 103.; packing-iron, 5/. 103.; iron ship- 


plates, 62. 5s.; iron ship-angles, 6/. 153.; iron ship-| f 


rivets, 7/. 53.; steel bars, 62. 73. 64.; steel ship-plates, 
6l.; steel ship-angles, 5/. 123. 6d.; steel boiler-plates, 
71 ; steel strip, 6. 12s. 64.; steel hoops, 6/. 17s. 6d.; and 
steel joists, 5/. 153. —all less the customary 24 per 
cent. discount ; whilst cast-iron chairs are 3/. 103.; cast- 
iron columns, 6/. 103.; heavy steel rails, 5/. 15s.; and steel 
railway-sleepers, €/, 12s. 6d.—all net cash at works ; and 
iron or steel galvanised corrugated sheets, 24 gauge, in 
bundles, 12/. 103. f.0.b.—less the usual 4 per cent. 


Trade Statistics.—The quarterly returns issued by the 
Middlesbrough Chamber of Commerce show that at the 
end of June, of the 81 blast-furnaces within the port of 
Middlesbrough, 58 were in operation, and produ 
during the quarter 570,000 tons of pig iron, 360,000 tons 
of which was Cleveland iron, and 210,000 tons hematite, 
spiegel, basic, and other irons. For the previous three 
months the output was 565,000 tons, 365,000 tons of 
which was Cleveland iron, and 200,000 tons hematite, 
&c.; and for the second quarter of last year the make was 
581,000 tons, 374,000 tons being Cleveland iron, and 
207,000 tons hematite, &c. Imports of foreign iron 
ore into Middlesbrough last quarter reached 466,696 
tons, as compared with 389,716 tons during the pre- 
vious three months, and 496,498 tons during the second 
quarter of 1907. The total value of goods, other than coal 
and coke, exported to foreign and colonial destinations 
feom Middlesbrough during the past three mon 
amounted to 2,282,533/.—a decrease of 607,283/. as com- 
pared with the corresponding period a year ago. 





Swinpon Encrneerine Soocrety’s TRANSACTIONS, 1906 7. 
—The Transactions for 19067 of the Great Western 
Railway Swindon Engineering Society are fully up to the 
level which we have me accustomed to expect from 
this progressive little body, The volume before us con- 
tains pamphlets Nos. 71 to 80, covering a good range of 
railway subjects. The most important contribution is, 
perhaps, one by Mr. Henry Simpson, on ‘‘The Work of 
the Running Department,” which is divided into two 
sections, and covers, with its accompanying debate, alto- 
gether about 100 of the volume. This paper is 
comprehensive, and is interesting as yon gs 
the practice on one of our best English roads. The dis- 
cussion, if we may say 80, is in this instance far below the 
paper in point of quality, being almost wholly concerned 
with a few points of altogether minor importance, instead 
of questions of policy, organisation, and division of duties. 
Other subjects dealt with in these Fg we include 
“The Equipment of a Running-Shed ; 
tion of a Modern Rail way-Wagon,” which touches upon the 
subject of either-side wagon-brakes, and illustrates the 
Dean and Churchward type being fitted in conjunction 
with the vacuum brake to stock on the Great Western 
Railway ; ‘‘ Locomotive Cranks and Axles;” ‘‘ Beams, 
Shafts, Struts, and Ties in the Locomotive,” and other 
distinctly locomotive subjects. In addition to these there 


are papers of more general interest, such as ‘‘ The Con- | i 


struction and Maintenance of Motor Omnibuses,” ‘‘Com- 

osite Roof Principals and Roofing,” ‘* Micro-Analysis of 

etals,” &c. Altogether, the volume is good proof of 
the use to which such a society may be put, and the 
knowledge of its work should stimulate other railway 
centres to similar uzeful efforts. The Transactions of the 
Swindon Society may be obtained at a cost of 10s. 6d., 


being published by the Society, Great Western Railwa: 
Locomotive and Carriage " 


Department, Swindon. 
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NOTES FROM THE SOUTH-WEST. 


Cardif.—The market for large steam coal has ruled 
firm. The best has made 16s. to 16s, 6d. per ton, 
whilesecondary qualities have ranged from 14s. to 15s. 6d. 
per ton. The house.coal trade has shown little change ; 
the best yo! qualities have made 15s. to 163. per 
ton; No. 3 Rhondda large has brought 18s. 3d. to 18s. 9d. 

r ton. Patent fuel and coke have remained steady ; 

oundry coke has been quoted at 183. 6d. to 2ls. per ton, 

and furnace ditto at 16s. to 17s. per ton. As regards 
iron ore, Rubio has made 14s, to 14s. 6d. per ton upon 
a basis of 50 per cent. of iron, and charges, including 
freight, insurance, &c., to Cardiff or Newport. 

Dowlais.—The owt of heavy steel rails at the Goat 
Mill has been satisfactory. In addition to large orders 
from the Great Western Railway and other home lines, 
some substantial contracts have been obtained in India 
and in the Argentine Republic. The Goat Mill has also 
turned out in the last few days a large quantity of steel 
sleepers. The Big Mill has continued to be occupied 
with small rails, angle-iron, fish-plates, &c. 

The Chargeurs Reunis at Bristol.—The Docks Com- 
mittee of the Bristol City Council has arranged that the 
French steamship compapy known as the Chargeurs 
Reunis shall call in future at Avonmouth. The first boat 
of the line, the Amiral , is expected to reach 
Avonmouth in November. The Chargeurs Reunis isan 
all-round-the-world line, and isan important und i 


More Welsh Collieries Purchased.—A London syndicate 
has acquired the Gwendraeth, Caepontbren, and Glan- 
gwendraeth anthracite collieries, in addition to — 
property, the purchase price being about 135,000/. The col- 

eries are capable of extensive developments. At present 
the Gwendraeth has an — of 400 tons a day, and 
Caepontbren 200 tons. The Glangwendrath remains to be 
developed. Negotiations are — for the uisition 
of the Gilwen anthracite colliery, Ystalyfera, Swansea 
Valley. In this case a German syndicate is negotiating. 
The colliery has an output of 400 tons a day. 


The Swansea Valley.—In the steel trate local works 
have been rather irregularly «employed. The tin-plate 
mills have effected about their usual output. Most of 
the collieries have been working full time, and the demand 
or coal appears to be improving. 





THe Pracvr Exursition. — Although the Prague 
Exhibition, which is the largest held in the Austrian 
Empire since 1873, was formally opened on May 14, it 
will not be ready until comparatively late in the summer. 
The exhibitors number about 2000, of which 135 are 
manger engineers. The machinery hall covers a 
large area; there are twenty separate pavilions, besides 
several private exhibitors’ buildings. 





Our Locomotive Exports.—June was by no means a 


ced | brilliant month in connection with our locomotive exports, 


the value of the engines shipped during the month 
having been only 112,564/., as compared with 231,525v/. 
in June, 1907, and 175,139. in June, 1906. This was 
largely due to the fact that South America only took 
engines to the value of 26,735/. last month, as compared 
with 67,625/. and 110,288/. in the corresponding months of 
1907 and 1906 respectively, There was also a great 
falling off in June in the exports of locomotives to India, 
the value for the month coming out at only 61,305/., as 
compared with 113,1287. in June, 1907, and 44,345/. in 
June, 1906. The aggregate value of the engines exported 
in the first six months of this year was 1,463,584/, as 
compared with 1,656,182/. in the first half of 1907, and 


ths | 1,318,929/. in the first half of 1906. The most striking 


feature in the experience of the last six months was 
fact that our locomotive exports to South America 
declined in that period to 2402., as compared with 
1,005,6962. and 636,625/. in the first halves of 1907 and 
1906 respectively. The marked decline observable this 
year is explained by the fact that very liberal deliveries 
were made to tina in 1906, and that the A: tine 
demand for British locomotives has since slackened. 





Tue De Lavat Zrno-Extraction Procsess.—Great 
schemes, in which English capital is understood to be 
interested, are at present under consideration in connec- 
tion with De Laval’s zinc-extraction , and an 
English expert has visiting Sweden in order to 
ascertain the chances of starting some very large zinc 
works at Trollbiittan, where n tions have been going 
on for the obtaining of the uisite power — up to 
50,000 horse-power—from the State power-station there. 
The syndicate has the disposal of some 4,000,000 tons of 
residue ore at Broken Hull, in Australia, which ore has 
hitberto been considered as of no value, but which is said 
to contain 18.45 per cent. zinc, 6.42 cent. lead, and 
grammes of silver per ton. The ore is said to have been 
bought at the low figure of 61. per ton, whilst the metal 
value at current quotations should be about 5/. 10s. per 
ton. This Anglo-Swedish company is likely to be the 
first outcome of the Swedish mother company—Laval 
Zinc—but other installations are likely to follow ; and 
Dr. De Laval holds that there are good chances for the 
exploitation of his invention ina number of countries, 
inlading — ag le — a, 
Mexico, the est indies, arthagena D), icia 
Asia Minor, where there are old silver ato mines), 
hodesia, and Japan. Thegreat point in Dr. De Laval’s 
process lies in the fact that it can be used with remunera- 
tive results with ore containing as little as 18 per cent. 
zinc or less, whilst other methods require ore with 38 to 
44 per cent. It may be mentioned that the board of the 
Swedish company comprises several well-known metal- 








lurgical experts, 
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MISCELLANEA. 


At their meeting on Monday, the 6th inst., the Council 
of the Royal Society of Arts elected Sir William H. 
White, K.C.B, LL D., F.R.S., as Chairman of the 


Council for the ensuing year. 


The negotiations about the contemplated petroleum 
trust in Austria are not making much headway, although 
hopes are entertained that they may ultimately lead to 
the desired result, which is considered essential for the 
satisfactory development of the industry. In the mean- 


time the construction of the large reservoir at v 
is being on with much , and it will be able 
to hold all the _ produced for some 


= 1 gene Bary =: can 
me to come. ex is progressing 
scale, and is likely to exceed last year’s. 
In Bulletin No. 205 of the University of Wisconsin, 
Mr. L. F. Harza gives the results of an elaborate investi- 
oan Se theoretical and experimental, of the working 
of the hydraulic ram. The experiments described are, he 
states, to be taken as liminary only, since the con- 
ditions were not quite same as those under which a 
ram works in actual practice. The waste valve, for 
example, was closed mechanically at a definite periodi- 
city, and was, moreover, compelled to close at a uniform 
rate, a fact tending to diminish somewhat the effi- 
ciency of the machine. Nevertheless, in one of the 
experiments the efficiency, as calculated by Rankine’s 


= 9% attained the figure of 65 per cent. 


QH 
In the above formula Q = the quantity of water flowing 
through the waste valve per minute, g the quantity of water 
pumped, H the height of the water surface in the supply 
tank, above the waste valve, and A the elevation of the 
water in the discharge tank above that in the supply tank. 


Ina +o read recently before the English Ceramic 
Society, Mr. Ernst Schmatolla, of Berlin, drew attention 
to the fact that gas-firing had long been in use on the 
Continent in connection with the ceramic industry. In 
this country, however, it had only been tried on a small 
scale, and he felt convinced that if the system were 
thoroughly understood it would be much more generally 
adopted both in Great Britain and on the Continent. 
Gas-firing can be adopted with, in many cases, only a 
moderate amount of reconstruction of existing furnaces. 
It was not retort-made gas that was used, but producer- 
gus made in generators taking the place of the ordinary 

iln furnace. Instead of the low furnace, burning a thin 
layer of fuel on a grate, a much deeper furnace, fed from 
the top, had to be used, with coal about 3 ft. deep 
above the bars. The gas so produced must be supplied 
with additional air in order to complete combustion. 
This air is supplied just before it reaches the hearth, and 
there the mixture bu no heat being wasted in long 
passages, &c., before the hearth is reached, as in the ordi- 
nary flame-firing. The process may be applied to several 
kinds of kilns, including the Hoffmann kiln and others. 
In order to still further increase the temperatures obtain- 
able with some kilos, regenerators on the Siemens 
na are employed for heating up the air and gas before 
they enter the kiln or chamber. Gas-firing may also be 
used for oy dye | kilns, while, Mr. Schmatolla added, 
it may also used with advantage for heating shaft 
kilns for burning limestone, dolomite, magnesite, fire- 
clay, &c. In this latter connection some notes ap 
recently in the Tonindustrie Zeitung, Berlin. In this 
article the working of a gas-fired lime-kiln, built on 
Mr. Schmatolla’s principle, was described. e@ gas- 
producer was fed with lignite briquettes, and the heating 
of the kiln, which had a daily output of about 15 tons of 
lime, was stated to be very even. The waste from 
the kiln showed on analysis 34.5 per cent. CO», 0.6 per 
cent. CO, 0.4 per cent. O, and_64.5 per cent. XN. This 
pactiontes kiln, at the works of Frank Oertel, Zossen, has 

m in use for about three years, 





TRANSPORTER BripcEs. — An interesting pamphlet 
dealing with the history and the theory of transporter 
bridges, entitled Beitrag zur Geschichte und Theorie der 
Schwebefiihrbriicken, by Dr.-Ing. Artur Speck, has re- 
cently been issued by Wilhelm Engelmann, Leipzig, at 
the price of 1.60 marks. The first two chapters, on the 
history and development of this type of bridge, are ab- 
stracts from the technical Press of various countries. The 
third chapter, the most important of the phlet, deals 
with the theoretical determination of the various ele- 
ments forming these bridges. 





Tue InetTITUTION OF MecHantoaL Excrinerrs : Gra- 
puates’ Srction.—The first meeting outside London 
of the Graduates’ Association of the Institution of Mecha- 
nical Engineers, for the reading and discussion of papers, 
was held in Manchester on the 26th vlt. This was on 
the occasion of a three days’ visit of the London graduates 
to Lancashire, when a number of works connected with 
the engineering, electrical, and textile industries were 
visited, besides the laboratories of the University and 
Technical School. About thirty graduates attended the 

meeting in the evening, when about fifty members 

and associate-mem were also present. The chair 
was occupied by Mr. C0. E Sti er, member, and the 
ae papers, both by Lancashi ne, were 
:—“* High-Lift Centrifugal Pumps,” by Mr. 

7. E, W. Millington, of Oldham. ‘ Engine-Testing, 
with Some Notes on Modern Steam Practice,” by Mr. A. 
Stadelbauer, of Manchester. The reading of each cf 
these was followed by a brisk di ion, in which both 


aduates and members of the Institution took part. 
sefore leaving the district, oe 
vitation to visit one of the -mines on 


e@ Karl of 





Ellesmere’s estate 
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STEAM-PINNACES FOR THE ARGENTINE NAVY. 
CONSTRUCTED BY MESSRS. SIMPSON, STRICKLAND, AND CO., LIMITED, ENGINEERS AND SHIPBUILDERS, DARTMOUTH. 
(For Description, see Puge 39.) 





E.xcrricaAL ANEMOMETER.—Professor R. B. Gold- 
schmidt, of Brussels, records the velocity and the direc- 
tion of the wind and of currents of gases in general in an 
interesting and novel way. The temperature of a wire 
carrying a constant electric current depends upon the air 
draught a the wire. Two similar platinum 
wires are used. The one is directly exposed to the air, 
the other is mounted in a protecting tube provided with 
acap. The two wires and a galvanometer are coupled in 
a Wheatstone bridge, differentially, so as to neutralise the 
variation of atmospheric temperature. In calibrating the 
galvanometer, the wire is swung round at known speeds | 
in still air, which is a simpler process than blowing air | 
currents of known velocities over the stationary wire. 
The air is assumed to be immovable in this calibration, 
however, and its tem ture constant. Control observa- 
tions have not yet secured ; the apparatus would | 
seem better suited for laboratory experiments than for | see heel 
anemometers. The wind direction is recorded by the | 
aid of a second independent galvanometer. The posi- 
tion of a pointer, moving in an annular mercury trough, 
changes with the position of the vane, and the galvano- 
meter responds to the resistance of rheostat which | 
the mercury column throws in circuit. It is claimed that | 
the recording peer may be mounted ata considerable | 
distance from the anemometer. TANK | COAL BUNKER 
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THE INDUSTRIAL SITUATION. 


One-HaL¥ of the year having passed, some con- 
sideration of the industrial situation is appropriate, 
although far from encouraging. Indeed, it would 
be ditticult to recall a period in recent times more 
depressing than the present, especially in regard to 
prevailing conditions, and only the most sanguine 
can entertain hope as to the prospects of immediate 
betterment. It is idle to theorise as to possible 
explanations involving international questions. The 
undoubted lack of financial buoyancy cannot be 
attributed to want of confidence in the future of 
the country. There is no justification for indulging 
in pessimism, but, nevertheless, it is reasonable to 
suggest that social tendencies may be leading to 
instability, and that Government interference with 
industry, and municipal participation in trading 
under unfair conditions, may check enterprise. 
These results, however, are, we fear, inevitable, as 
the bacilli which have created the infectious 
disease have been disseminated amongst the 
masses by the vote-hunter in the political game. 
But we are not without hope that economists 
may yet propagate widely the serum which is to 
combat the most virulent and dangerous of the 
micro-organisins of Socialism. In other words, 
the great common-sense of the nation will, we trust, 
yet assert itself in favour of that which is good in 
Socialist and municipal activity, while defeating 
the dangerous elements. The recent revolt of 
labour* against its own organisers is a case in point. 

When trade showed unmistakable indications of 
the collapse which is now being experienced, with 
terrible suffering to the labouring classes, the em- 

loyers sought to mitigate the evil then foreseen 
\ such a reduction in the cost of production as 
might encourage the placing of orders. The wages 
bill necessarily came within this scheme, and the 
employers proposed to reduce rates of pay by a sum 
equal only to the amount of the increase granted in 
more prosperous times. If capital and labour are to 
be partners in the great industries, such procedure 
cannot be pronounced otherthan equitable. This view 
was taken by the responsible and accredited repre- 
sentatives of the men. The latter, however, wiched 
to ‘‘ work out their own destiny,” and they are now 
doing so. Some of the men have given in, but only 
when there was practically no work for them to do. 
Others still hold out, and the little work that 
remains for them is left undone. This attitude, and 
the psychological condition which it indicates, can 
scarcely be regarded as conducive to confidence 
in the commercial world, and therefore to the 
placing of new orders. It is little wonder that 
there is great distress in many of the centres which 
have been affected by these labour troubles. As 
to the extent of unemployment, the trade unions 
making returns to the of Trade record that 
8 per cent. of their members are idle, as com 


with less than3 per cent. at this time last year. These 
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reduction is over 3} millions sterling. These de- 





* See ENGINEERING, vol. lxxxv., page 587, 
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creases are partly due to lower prices, but it would 
be easy to prove that the greater part is consequent 
on reduction in quantity. For the same reason, and 
with the same effect, there is a diminution of two 
millions sterling in iron and other ores, scrap iron, 
and steel. 

As regards exports, the total decrease is 
16,324,0001., equal to 7.91 per cent., and all this 
decrease is accounted for under ‘‘articles wholly 
or mainly manufactured.” We have been told that 
statistics may prove anything, but it will be difii- 
cult for any one to get rid of the fact that the de- 
considerable reduction in the 
money at the di of the ns classes. 
When we come to consider details, we find that 
the world’s markets have taken seven millions 
sterling less of cotton, wool, and other textile 
fabrics ; a fact which confirms the deduction made 
from the decrease in imports of raw material. 
Imports of raw material and exports of manufac- 
tures-are correlated ; the reduction of imports now 
does not suggest any immediate increase in the 
utilisation of labour. Again, in exports of manu- 
factures of iron, steel, and other metals, there is 
a reduction of 64 millions sterling in value, and 
nearly 600,000 tons in volume. Here we find an 
explanation why some of the iron works in the 
country are closed down, while others are working 
below their normal rate of production. Nor can 
it be said that there is any great defect in the 
methods of manufacture, since great improvements 
have been made in recent years towards the attain- 
ment of higher economy. In one or two instances 
the men have i that lower costs alone can 
secure for British iron and steel manufacturers a 
continuance of the world’s markets, and they are 
accepting lower wages. 

Where efficiency in design is operative in the 
retention of markets, our manufacturers have some 
advantage, and it is therefore importgnt to note 
that one of the few exceptions where there is an 
increase in the exports of manufactures is in the 
case of machiuery. The addition in the value of 
exports during the past six months, as compared 
with the corresponding period last year, is 823,0001. 
This agrees with the reports which we gleaned at 
the Royal Agricultural Society’s Show at New- 
castle-on-Tyne. Most of the stationary and agri- 
cultural engineering firms indicated that they were 
well occupied, the internal - combustion engine 
having given a fillip to the application of mecha- 
nical methods. Some firms are making as many 
as 150 engines under one order. It is pleas- 
ing to learn that even Germany is one of our pro- 
minent clients; one of our t producers, 
indeed, is almost continuously employed on Ger- 
man account. The decrease is'less marked than 
in other branches, being less than 4 per cent. 
Nearly all others are far from buoyant. In the 
case of locomotives the decrease in the value of six 
months’ exports is 185,000/., or about 12 per cent., 
and in weight 5000 tons. 

This reduction in foreign trade reacts on the 
great shipping industry. The tonnage of British 
ships entering our ports with cargo decreased 
by 422,462 tons, as compared with the correspond- 
ing six months of 1907; while the British ships 
clearing with cargo have decreased by 795,000 tons, 
but foreign ships have increased by 459,000 tons. 
Mr. John White, of Liverpool, in his widely 
accredited report, says that freights were low at 
the commencement of the year, but have tended to 
decline, and have never been so low simultaneously 
for both home work and outward cargoes, or in so 
many trades. He states further that the depres- 
sion in employment exists with liners as well 
as with tramp steamers, and is being felt seriously 
by foreign lines. The British liners, with the 
exception of the outward trade to Australia, have 
been suffering severely from decreased business 
outward and homeward, necessitating a reduced 
number of sailings and the consequent laying-u 
of some steamers. The shortness of cargo whic 
liners experience on their regular berths home- 
wards is causing them to call at intermediate ports, 
so that they encroach on the trade previously done 
by chartered steamers, and they even take cargoes 
at unprofitable rates. The emigrant trade from 
the United Kingdom, the Continent, and the Medi- 
terranean to the United States has largely fallen 
off, causing serious loss even in the case of 
steamers specially provided for the service during 
the past two or three years. Is it surprising that 
there have scarcely been any orders for tramp 





steamers since the beginning of the year, and that 
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the regular steamship lines are withholding orders 
for new work ? 

Many shipbuilding firms are endeavouring to 
get work by cutting rates exceedingly low. Some 
of them are taking only one quarter to one half of 
their establishment charges, with no profit, in order 
that their works may be kept going. Others must 
close their establishments. Many of the yards are 
practically without a single keel; others have small 
craft which, as one authority put it, will scarcely pay 
the electric-light bill. All along the line there is keen 
depression in shipbuilding. Lloyd’s returns this 
week show that the tonnage of vessels on hand— 
799,178 tons—is 451,000 tons less than a year ago, 
and is the lowest total recorded since 1896. A great 
part of the work is in an advanced stage. Even 
were it all new work, it would but equal the pro- 
duction of five months of a busy year. That the 
depression is widespread is shown by the details 
given by Lloyd's. The tonnage at Belfast—123,430 
tons—shows a decrease of 70,000 tons compared 
with a year ago—probably as favourable a result as 
in any district. At Glasgow there is a reduction 
from 277,684 tons to 171,513 tons, and at Greenock 
it is equally marked: from 173,000 tons to 99,000 
tons. The North-East Coast ports do not, at first 
sight, appear to be so badly off; but the state of 
affairs a year ago was already serious. A further 
decrease in the four ports of 190,000 tons, toa total 
of about 335,000 tons, in a district which has a pro- 
ducing capacity of 800,000 tons per annum, is almost 
disastrous, especially when one remembers that the 
work still on hand is in a far advanced state. 

From first to last it is a sad tale, and it would be 
a mistake to offer any encouragement of the view, 
held by a few, that there is improvement in sight. 
Employers must exercise even Aces vigilance than 
in the past, not only within their own works, but 
in possible markets. It is imperative that our 
reputation for efficiency in products should be main- 
tained while at the same time economy in manu- 
facturing processes must be increased. Periods of 
adversity like the present should be utilised in order 
to review the possibilities of improvement in the 
future. That great advances have been made in 
this direction is undoubted, but employers have 
been at times unduly handicapped, because the con- 
ditions of labour were often such as to materially 


depreciate the influence of improvements in manu- 
facturing plant. It is when work is scarce, and when 
the last fraction in the price quoted determines the 
destination of the order, that the shortcomings of 
any establishment from the mechanical point of 
view and the lack of co-operation by the worker are 


most severely felt. If a period of compulsory 
idleness gives opportunity for reflection upon this 
point, and if this opportunity is wisely utilised by 
employers and men alike, then the present time of 
depressed trade will have some compensation, 
although at severe cost in the deprivation involved, 
not only to the workmen, but more especially to 
their families. 





SMOKELESS POWDERS. 

Recent accidents have again called attention to 
the question of modern powders, and have once 
again afforded a proof that much anxiety is felt by 
the public in regard to these powders. The loss of 
the Japanese ship Matsushima a few weeks ago has 
very generally, and without much hesitation, been 
attributed to a decomposition of cordite, although 
nothing definite is known as to the accident which 
led to the foundering of this ship. The explosion 
of the Chilian powder-magazine at Batuco, in the 
latter end of March, was first assigned to the decom- 
godien of French powders, which had been manu- 
actured as far back as twenty years ago, later, 
however, it was discovered that the magazine con- 
tained powders of German manufacture only; 
these powders were then assumed by the public 
to be the cause of the disaster without further 
gens. 

he mere statement ‘‘ decomposition,” or ‘‘ spon- 
taneous combustion,” of powder is both a simple 
and a very striking one ; it cannot be said to define 
in any way the first cause of an explosion, but it 
has the curious effect of satisfying public opinion. 
To all thinking minds it nevertheless remains 
nothing but a mere statement, and it requires to 
be proved in each particular case. In a great 
number of instances, however, no attempt is made 
to demonstrate fully that such a statement really 
goes to the root of the matter. 

There recently appeared in one of the best Paris 





daily papers an article which deals with the explo- 
sion on the Jena; this article was evidently 
due to a technical expert, but it was written in the 
very discreet style which characterises the paper, 
and in such a way as not to contradict too openly 
as yet the opinion which generally obtains in 
regard to that explosion. It gives an explanation 
of the accident, and leads up to the opinion that the 
French ‘‘B” powder,* so generally condemned— 
and with many apparently good reasons, one must 
admit—-should be exonerated in this particular 
case. There is, however, much that is indefinite 
in the article in question, because it gives only a 
fragmentary explanation of the cause of the disaster. 
It states that ‘“*. .. neither strict justice nor 
sound logic require us, in the case in question, to 
attribute the cause solely to our ‘B’ powders . . .”; 
the natural conclusion that can be drawn from sucha 
statement is that there are other explanations 
which better account for the occurrence, and which 
the French paper did not see its way clearly to 
publish. Such other explanations, we believe, 
can be gathered from the reports issued by the 
Committees appointed by the French Parliament 
for investigating the causes of the disaster, which 
reports are criticised in very moderate terms in the 
article in question. Itsays, ‘‘. . . the publication 
of the reports issued by the Committees was found 
to be surrounded with many difficulties. These 
reports put forward everything ; all evidence what- 
soever oe been accepted without selection and 
without criticism, so much so that the door remains 
wide open to all interpretations, even to the most 
malignant.” 

We have had an opportunity of looking through 
the reports in question, and from these we gather 
the following conclusions, which, we feel confident, 
will not be taxed with any ill-will. 

In the first place a very striking feature of the 
said reports is the little weight attached to some of 
the evidence given. Thus, for instance, it was 
recorded that the aft powder magazines for the 4-in. 
guns, in which the explosion — to have origi- 
nated, were closed by padlocks of a most usual 
type, easy to open with almost any key of a size 
approaching the right one, or by means of a hook ; 
the door could even be kicked open. Notwith- 
standing this, the reports give much significance 
to the statement that the magazines were locked 
when the explosion occurred, and proof is adduced to 
the effect that the keys were at the time in their 
right place in the commander’s quarters. On the 
other hand, the captain of artillery, who had charge 
of inspecting the Jena after the explosion, has 
recorded that the most heteroclitic substances were 
found in the powder magazines—such as soap, 
paper, and tobacco—adding that there might have 

en candles also, seeing that he found one in one 
of the forward magazines in which, fortunately, no 
explosion occurred. French naval officers state, in 
regard to this, that it is a custom on the part of the 
men to use the magazines as private store-rooms ; 
attempts have been made to stop the practice, but 
so far only with small success. 

A colonel of artillery, who has under his charge 

the inspection of the ammunition of the fleet, 
stated that he saw once in the powder magazine 
of a ship a loaded cartridge-case, fitted with a 
celluloid diaphragm on which a candle had been 
fixed—for lighting purposes no doubt—by causing 
first the candle grease to run hot on to the dia- 
phragm. 
The report to the Senate concludes from the 
above that ‘‘ the fact that the magazines are used 
for hiding various objects illustrates a trait in 
naval life, but no proof can be deduced from this 
fact in regard to the explosion,” and it sets aside, 
without any further investigation, the possibility 
of the disaster being due to an imprudent act. 
The report to the Chamber of Deputies, on the 
other hand, takes note of the possibility of im- 
prudence, but shows a certain amount of reluct- 
ance in doing so. It states that spontaneous com- 
bustion of the ‘‘B” powder has not feee proved, but 
lays very special stress on all points that would tend 
to confirm that spontaneous combustion did actually 
occur. 

The testimony tendered by the colonel, and also 
by the captain of artillery above referred to, has 
thus been almost totally ignored, through fear, 
perhaps, of giving too much prominence to a de- 
plorable practice on the part of the crews. The 

* The “‘B” powder is the pure nitrocellulose powder 
used in France. ™ 








fact should not be lost sight of that dangerous 
practices are ve ibly of common occurrence 
also in the land installations in which the powders 
are manufactured, for it is in human nature to 
forget danger when in constant contact with it. 

It would appear quite clear, therefore, that the 
supposition of imprudent conduct on board the 
Jena, either in a black powder ammunition-hold or 
in one containing ‘‘ B” powder, should not so sum- 
marily be dismissed. The possible consequences of 
an imprudence should, on the contrary, have been 
weighed in the light of the actual occurrence. 
By supposing an inconsiderate act to have been 
committed in a smokeless-powder hold, the result, 
as regards consequences, would be the same as 
that oe to spontaneous ignition, for it is quite 
clear that whether spontaneous or not, the inflam- 
mation of powders can only propagate in one and 
the same direction after a first ignition, when all 
charges are stored in the same way. The French 
journal sums up the occurrence very clearly ; it 
states: ‘‘The characteristic feature of all the 
accidents, without exception, which have happened 
on board ship up to the disaster on the Jena, by 
reason of the inflammation of ‘‘ B” powder, is the 
slow and gradual development of combustion. 
There have always elapsed several minutes between 
the first appearance of flames and the arrival of 
assistance, and in no case has the first manifesta- 
tion of the accident had any directly serious results. 
Men caught in the midst of the deflagration have 
been able to escape easily without getting seriously 
hurt. The experience was similar in the course 
of the test carried out by the Gavre Committee, at 
Lorient. This test was made with a view to ascer- 
tain what would happen in a powder magazine 
of the type of those of the Jena, in which a charge 
was ignited in the midst of others. After tho first 
ignition, followed by the projection of alternately 
increasing and decreasing flames and jets of gases, 
minutes elapsed before the first explosion took 
place.” 

This characteristic feature does not appear to 
have received sufficient attention on the part of 
the examiners ; it is not given prominence in their 
reports, though it is confirmed by many witnesses. 
When a similar accident occurred on board the 
Forbin, the officers hesitated for some time with 
regard to the place whence the first flames issued, 
and had, besides, to improvise a fire service, a 
new crew having only just come on board ; not- 
withstanding the consequent delay, the flames 
were extinguished before any explosion occurred. 
In the case of the Duperré, again, the first signs 
of inflammation were noticed at 11.45 in a port 
magazine for the 13.3-in. guns ; no shattering effects 
occurred, although the fire was not under control 
until 12.15, and all danger only disappeared as 
late as 12.35. The five minutes which elapsed in the 
case of the Gavre experiment above alluded to may 
evidently be taken as a minimum, seeing that arti- 
ficial ignition was carried out at the base of a cart- 
ridge, the black priming powder being lighted 
first. There is no evidence to show that in 
an instance of accidental ignition, or in a case of 
decomposition, ignition always first takes place at 
that same of a cartridge; the experiment, 
therefore, introduced again another assumption, 
and one corresponding to a most dangerous even- 
tuality, but the experiment afforded no proof 
whatever that the occurrence could take place 
spontaneously ; combustion also developed slowly 
and progressively in this experiment. 

The events on board the Jena were in no way 
progressive, as in the cases we refer to; the 
commenced bya shattering explosion, which kille 
a number of men onthe spot. The whole of the 
evidence is practically unanimous on this point. 
Only one witness gave it to be understood that 
flames were seen for two or three minutes before 
the first explosion, and the greatest importance 
has been given to this single evidence, particularly 
in the report to the Senate. But, on the other 
hand, it should be remembered that sailors were 
near and above the holds at the time; the hoist 
hatchways from the magazines opened directly on 
the deck on which members of the crew were dis- 
mounting a 4-in. gun. It is therefore absolutely 
incredible, under such conditions, that flames 
could have been emitted during two or three 
minutes without an alarm having been given. 
The officers killed in their cabins were not simply 
suffocated; they were crushed to death by the 
explosion. All tends, therefore, to prove that a 
shattering explosion occurred without any warning 
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whatever, and this is confirmed by Admiral Man- 
ceron, a survivor of the disaster. 

It is difficult, therefore, to entertain the suppo- 
sition that powder ‘‘ B” became ignited either spon- 
taneously or by reason of an imprudence, for this 
supposition does not fit in with the facts ascer- 
tained in the case of the Jena nor with those in 
the case of other ships. In order to maintain this 
supposition, it would be ne to surmise still 
further—namely, that the ‘‘ B” powder behaved in 
the case of the Jena in a new and unknown manner. 

If, on the other hand, the possibility of an 
imprudence be considered, which led to the ignition 
of black powder in one of the magazines containing 
this latter powder, the accident becomes easily ex- 
plicable without it being necessary to entertain any 
consecutive suppositions. Black powder always 
explodes with shattering effect, and in the case of 
the Jena this would thoroughly explain why so many 
men were killed almost instantaneously. Ignition 
was propagated to the neighbouring smokeless- 
powder magazines, then to the other black-powder 
magazine, this explaining how a witness, after 
having esca the first explosion, and placed 
himself out of further danger, could see fismes 
issuing from the ship during two or three minutes. 

As a conclusion, we think that the hypothesis 
of an imprudence committed in one of the black- 

wder magazines of the Jena is that which the 

est withstands impartial consideration, and we 

add that it might very well. be that the French 
have depreciated more than they really had 
cause to do their smokeless powder. Following 
the disaster in the French ship, which we all 
deplore, our own Navy gave special attention to 
the matter of our cordites and their conservation ; 
this is certainly a most excellent measure. 





ELECTRIC STEEL FURNACES AND 
FERRO-SILICON. 

Mr. J. HArpén gave some valuable informa- 
tion in a paper on ‘‘ Recent Davelopments of the 
Kjellian ani Réchling-Rodenhauser Electric Induc- 
tion Furnaces,” read before the Faraday Society 
on June 23. So far as we are aware, it is the first 
paper of this kind brought before any British insti- 
tution, and it adds in an instructive way to the 
information that has become available from the 
Continent and America. As we dealt at some 
length with ‘Electric Iron and Steel Furnaces” 
in our issues of June 5 and 12 last, we would refer 
our readers t> those numbers. 

Mr. Hiardén first touched upon the ‘ pinch” 
phenomenon, to which C. Hering and Northrup drew 
attention some time ago. When we try to force cur- 
rents of high density through liquefied or liquid con- 
ductors, a furrow will form in the conductors, either 
near the electrodes, on which the metal creeps up, 
or on spots where the cross-section is already acci- 
dentally contracted. Mr. Hiirdén has observed 
the pinch in his experimental induction furnace 
for 60 kilowatts, set up at Battersea. This furnace 
looks le3s simple than the ordinary Kjellin induc- 
tion furnace, because it is constructed for working 
both with single and with two-phase currents, and for 
resgarch in general; bronze-smelting is also carried 
out in it, for instance. Charging the ring-trough 
with a third of its normal charge of pig iron, he 
noticed the pinch when putting on 20 kilowatts. 
At a certain spot a furrow formed, and the iron 
bulged up on both sides of the pinch by 1} in. above 
the normal level of the bath, which had a depth 
of 2 in. only; then the circuit was broken, a flash 
followed, and the metal flowed together again ; 
The effect is only momentary. On examining the 
trough afterwards, a piece of slag was found em- 
bedded in the bottom of the lining. Metallurgi- 
cally the phenomenon has hardly any importance, 
for it only occurs with impracticable current den- 
sities; but it has troubled many experimenters, 
and it was interesting to prove that it would occur 
also with the alternating induced currents of the 
induction furnace—currents which momentarily, of 
— have the same direction all through the 

ath. 

Mr. Hiirdén then passed to the resistance curve 
of the melt—that is to say, to the curve obtained by 
= the voltage across the terminals of the fur- 
nace during melting. Supposing we started with a 
charge consisting of a ring of cold iron ; that ring 
formed the short-circuited secondary of the furnace. 
Putting on a full load, and keeping the kilowatts 
constant, we found that the vol rose above the 
normal for full load yntil the ring turned bright 








red ; then the voltage dropped decidedly, until the 
ring melted ; another rise followed, but the high 
voltage of the red-hot ring was not reached. The 
explanation was the following :—The secondary 
had to be placed some distance from the primary, 
being separated from it by the lining, cooling- 
jackets, &c.; there was hence magnetic leakage both 
around the primary and the secondary. But as the 
secondary consisted of iron of high Fg moony: 
the stray field-lines found an easy path, hence the 
increased induced voltage. Against that we had 
the low ohmic resistance of the iron, which in- 
creased with rising temperature, however. The 
permeability of the iron also increased with rising 
temperature, up to 840 deg. Cent. ; then it fell off, 
and became zero at 920 deg. Cent. During that 
interval, between 840 deg. and 920 deg. Cent., the 
inductive resistance was rapidly decreasing, because 
the easy path for the stray field was impeded, and 
the voltage across the terminals was consequently 
lowered. Meanwhile, however, the ohmic resistance 
was growing, though more slowly than the permea- 
bility was diminishing ; thus the voltage rose once 
more slowly until the heat introduced and the heat 
lost by radiation balanced one another ; the rise 
might be continued slightly above this point, 
owing to the oxidation of the charge. Some people 
had been misled into believing that the increase in 
the resistance of iron due to heat was not a straight- 
line curve ; it might not be so, but wattmeter read- 
ings certainly supported the explanation given. 

r. Hiardén also mentioned an interesting obser- 
vation of his—novel, so far as he knew. Up till 
about 1900 deg. Cent. the steel remained liquid, 
like milk ; when the temperature was raised further 
the steel turned viscous at about 2150 deg. Cent. ; 
in that condition it-would not pour, but when an 
iron rod was plunged into the mass the cooling 
thus effected restored the liquid condition. 

The Réchling Rodenhauser modification of the 
Kjellin furnace he considered a distinct improve- 
ment. The original Kjellin furnace had not been 
advantageous for dealing with large charges of 
5 tons and more. When we enlarged the trough 
section we lowered the resistance and the power 
factor; when we widened the trough out to 
a larger ring of smaller section, we in 
the distance from the primary, and thus lowered 
the power factor again, unless we adopted a gene- 
rator of very low periodicity, which was, of course, 
undesirable. For plain melting and ‘‘killing” up 
to 2 tons of crucible steel, the simple induction 
furnace was almost ideal, and such furnaces could 
well be worked with 15 and 25 cycles per second. 
But when we wanted to refine 5 tons and more of 
iron from inferior ores, decarburised in a converter 
and still containing 0.2 per cent. of sulphur and 
0.05 per cent. or more of phosphorus, the ‘‘com- 


bined” furnace, worked out in the Réchling Steel 
Works (at Volklingen, on the Saar), by Mr. en- 
hauser and Dr. Schénawa, offered advantages. We 


have illustrated these furnaces, in which induction 
and resistance heating are combined. 

Mr. Hiirdén deprecated the term ‘‘electrodes”’ for 
‘*the conductors of the second class”—plates of 
corrugated cast steel covered with a compound of 
magnesite, dolomite, and tar—used for introducing 
the secondary current, from the few turns of copper 
tubes encircling the primaries, direct into the bridge 
or central hearth portion of the co-shaped trough. 
The objection is justified, as the word suggests 
electrolysis, though we generally mean by electrodes 
simply the ends of conductors inserted in liquids or 
gases, or applied to solids. The plates of the Roden- 
hauser furnaces are quite neutral ; they are not to 
produce arcs nor to dip directly into the metal. 
They only conduct after having become hot by the 
charge; and Mr. Hiirdén mentioned that some of 
these plates had, by three months’ use, hardly been 
corroded to any perceptible degree. About one- 
half of the induced power was sent through these 
conducting plates. The one advantage was that 
we could work furnaces of 14 tons with currents of 
50 periods at a power factor of 0.7, and even 0.85, 
a result which we could never obtain with plain 
induction furnaces, even if we arranged them on 
the bifilar and other plans. More important still 
than this advantage, which might be realised also 
by other electrical means, was that we obtained a 
sufficiently liquid slag, which arcs gave us only 
by unnecessary and undesirable high local heat- 
ing. 

Kis regards the working, Mr. Hirdén stated that 
the ring portions of the trough were covered over 
with arc-shaped bricks, and that these bricks 





were fixed at a slightly lower level than that at 
which the metal and the slag floating on it stood 
in the hearth portion. The object was to prevent 
the slag from entering the ring, where it would 
otherwise attack the lining of burnt magnesite or 
dolomite and tar stamped-in hot ; the hearth por- 
tion was easily accessible, and could be patched 
up without difficulty. This point concerns the 
brisk circulation which is spontaneously set up 
in the molten mass. We mentioned in our former 
article that the level of the metal in the ring 
trough was inclined, as if the metal were under the 
influence of a centrifugal force. Questioned on 
this point during the discussion, Mr. Hirdén ex- 
plained that the inclination was not always out- 
wards—i.e., the level was not always lower on the 
side next to the core than on the further side. The 
electro-magnetic forces tended to deflect the level 
in that way ; but the thermal forces acted in the 
opposite sense, and the inclination might be inward, 
or the level normal. The heat was greatest on the 
side next to the core ; the metal became less dense 
there hence and steamed upward, and Mr. Hiirdén 
had in a 165 kilowatt furnace observed a rise of level 
of 4 in. 

Mr. Hiirdén’s remarks as to the melting opera- 
tion seemed to refer chiefly to the Vélklingen 
furnaces, photographs of which he showed ; these 
comprised also a three-phase furnace for currents of 
450 volts at 50 cycles per second. The charge was 
tapped from a Bessemer converter, in which the 
carbon and silicon were burnt out. Calcined lime 
and 6 per cent. of magnesia were added to form a 
slag ; sometimes also a little fluorspar and plate- 
scale was thrown in for decarburising. In this 
condition the slag would take up the phosphorus 
very readily; the slag was afterwards made more 
viscous by applying cold lime, and drawn off 
through the one door by slightly tilting the fur- 
nace. For a successful dephosphorisation the melt 
should be ‘‘ hot brittle "—i.e., it should contain 
free oxygen, in order to prevent the phosphorus 
from wandering back into the charge. After draw- 
ing off the slag, ferro-silicon or carbon were added 
to deoxidise—the former when power was expen- 
sive, the latter when power was cheap. The tem- 

rature was raised, and a lime flux applied which 

und the sulphur to the iron; some calcium car- 
bide was formed during this stage, a point to which 
we shall return. The maximum power was then 
put on to drive off the last trace of oxygen. When 
no more bubbles were seen, a sample was taken 
out and forged, and, if necessary, coke-powder was 
thrown into the melt. The ordina eat lasted 
from 1} to 2 hours, but the steel could be kept in 
the furnace for 10 hours and more without detri- 
ment. Starting with molten converter metal, the 
current consumption was 130 (from 125 to 150) kilo- 


watt-hours per ton of finished material of superior 
a r. Hiirdén exhibited specimens and 
escribed some very satisfactory tests conducted 


by the Prussian railway department. Of new 
jellin furnaces, he mentioned one of 150 kilo- 
watts, built by Messrs. Vickers Sons and Maxim 
for Niagara Falls, which is tilted by an electric 
motor; one built for the American Electric Furnace 
Company, of the same power (Mr. Ovlby has 
recently joined this latter company), and several 
Réchling furnaces: the 8.5-ton furnace now under 
reconstruction at Vélklingen, an 8.5-ton furnace at 
Messrs. Krupp’s works in Essen, other furnaces 
in Gleiwitz, Remscheid, Kladno (Poldihiitte), 
Volksbriick, Gurtnellen, at Araya and Lovere in 
Spain, at Liége and Dommeldingen—a total of 
fifteen Roéchling furnaces, aggregating 48.4 tons. 
With regard to Mr. Hirdén’s remarks on rail 
steel furnaces of 12 and 15 tons, Mr. Harbord 
said, in opening the discussion, that the electric 
furnace could not, in his opinion, compete in this 
respect. The electric furnace, no doubt, yielded 
an excellent steel ; but Mr. Hiirdén started with 
good iron from a converter or with pure Swedish 
ores. That would hardly do for furnaces having 
to turn out 159 tons of rail steel a day. Mr, 
Hirdén replied that the Prussian Government 
had ordered electric-furnace rail-steel for points 
and crossings, and was prepared to pay 50s. a ton 
extra for that steel; Mr. Fiarbord ad remarked 
that 25s., or even 45s., might be paid extra. It 
will be interesting to watch whether the electric- 
furnace steel can compete with the manganese rail- 
steel used for points and crossings. Mr. Harbord 
also stated that Héroult added calcium carbide 
towards the end of the oxidation heat, to obtain a 
slag practically free from iron, which cast perfectly 





46 


ENGINEERING. 


[JuLy 10, 1908. 





like a crucible steel ingot. Mr. Hiirdén answered 
that this had been tried at Vélklingen and else- 
where. Calcium carbide thrown in seemed to 
have no effect, ‘however; the carbide had to be 
formed in situ apparently, which might mean a 
waste of power, however. He had observed that 
when the last grey opaque slag was discharged into 
water it would generate acetylene. 

It would be instructive to have the action of 
calcium carbide cleared up, as a main share in the 
desulphurising is attributed to the carbide by 
Héroult and by Eichhoff. The smell of acetylene 
does not settle the question, which is exceedingly 
difficult to investigate, of course. We mentioned 
Schmid’s view in our previous articles. Th. Geilen- 
kirchen (in Stahl wnd Eisen, of June 17) sides with 
Héroult and Eichhoff. The sulphur is originally 
bound by the iron and manganese, he argues, and 
more sulphur may come in with the impure lime. 
The sulphides of iron and manganese are dissolved 
both by the slag and by the liquid iron. The lime 
binds sulphur to CaS, which in the melt is oxidised 
to Ca SO,, however ; the latter is reduced by the 
iron, and FeS enters the metal. Thus we do not 
get rid of all the sulphur, although the electric fur- 
nace gives us very high temperatures, and conse- 
quently increased solubility of the sulphides in the 
highly basic slag. According to Kichhoff and Geilen- 
kirchen, the final desulphuration can only begin 
after all the oxides of iron and manganese are re- 
moved from the slag. This is the direct object of 
the addition of calcium carbide ; it reduces the oxide 
in the slag to metal which is taken up by the melt. 
The sulphides are then reduced to CaS and metal ; 
the equilibrium so far existing between the sul- 
phide solutions in the slag and in the iron is then 
disturbed; more iron sulphide passes from the iron 
into the slag, in which it is more soluble, and finally 
the sulphur disappears with the destruction of the 
metallic oxides. 

The other paper, presented to the Faraday 
Society on the same evening, by M. Ad. Jouve, 
on ‘**New Applications of Electrometallurgical 
Alloys (Ferro-Silicon),” was published in our issue 
of last week. We should like to draw, on this occa- 
sion, attention to a paper of technical importance 
on ‘* Progress in Large-Size Electric Furnaces for 
Calcium Carbide and Ferro-Silicon,” read by Dr. 
Walter Conrad, of Vienna, before the annual meet- 
ing of the Verein Deutscher Eisenhiittenleute, held 
at Diisseldorfin May. We see once more how slowly 
electro-metallurgists adopted the improvements of 
metallurgists; for instance, the cooled furnace walls. 
It is well known that a good many carbide works 
tried to manufacture other products when the de- 
mand for carbide would not take the hoped-for 
rise. The reduction of silicon was first tried, but 
it is only quite recently that H. N. Potter and H. 
Goldschmidt appear to have been successful in this 
field ; with ferro-silicon some success was more 
easily realised. Though the carbide process and the 
ferro-silicon process are not very similar to one 
another, the same style of furnace will answer 
for both processes. In the calcium carbide furnace 
lime is liquefied when it dissolves carbon with the 
generation of carbon monoxide (CO). When we heat 
sand (SiO,) and coal. we obtain silicon and CO. 
But while the liquid lime is itself a fairly mobile 
fluid, the fused silica remains highly viscous until 
the reduction to silicon commences; the dif- 
ference in the density of silicon (2.49) and 
of silica (2.2 to 2.6) is too small, however, to 
cause the reduced silicon to settle. When iron 
is thrown into the melt, however, the iron carries 
the silicon down with it. In the carbide furnace 
we produce practically nothing but carbide, though 
it may be very difficult to get that out; in the 
ferro-silicon furnace a very tough silicised slag is 
formed, and the discharge must take place at the 
proper moment. 

In the early days calcium carbide was made in 
furnaces provided with one wuspended electrode 
and a tap-hole for the discharge of the product. 
That tap-hole failed, however; for the carbide 
solidified in it. Hence the furnace bottom was put 
on a truck, and the carbide was made in blocks of 
nearly half a ton, which sometimes had to be 
chiselled out of the mass of undecomposed charge, 
and the dust, the gases, and fumes were quite a 
sufficient nuisance already. There was also trouble 
with the furnace linings until people found out 
once more that the charge afforded the best lining, 
except in so far as it became more difficult still to 
get the core of finished carbide out. ‘To boil the 

nished product up again by the arc, in order to 





facilitate the discharge, was expensive in itself and 
wasteful, as it re-destroyed part of the formed 
carbide. Finally, improved means were found for 
running an iron rod, placed as shunt electrode on a 

ial carriage, up the tap-hole and through the 
lining ; the iron melts itself, but it clears the 


passage. 

Meanwhile it had also been realised that two 
suspended electrodes are preferable to one sus- 
pended electrode and a bottom electrode. The 
two suspended electrodes are gradually raised as 
the carbide is being formed, and the current no 
longer passes through the finished product, which is 
unavoidable with the bottom electrode ; the latter 
is, moreover, mechanically the weak part of the 
furnace structure. Walter Conrad also argues 
against the bottom electrode for another reason, 
which deserves attention for metallurgical furnaces 
in general. The electrode, he points out, must 
have a chance to “‘ burn itself” } ser scaeNG to sur- 
round itself with a partly gaseous medium to which 
the main fall of potential should be confined. If 
the free burning is prevented, by piling the charge 
on the bottom plate, or by arranging electrodes 
horizontally in otherwise apparently ingenious 
fashion, the current spreads through the furnace ; 
as at high temperatures all insulators become con- 
ductors, energy is then wasted, and, moreover, 
destroys the furnace. This ‘‘free burning ” thesis 
was the chief problem discussed by the meeting 
with special regard to the Héroult steel furnaces. 
We pointed out in our previous article that Héroult 
works with two arcs, the first between electrode 1 
and the slag, the second between the slag and elec- 
trode 2. The arcs need not be visible, because the 
electrode may dip into the slag. But it has often 
been said that Héroult melted the iron directly by 
the heat due to the resistance of the iron and of the 
slag. The mistake, Eichhoff remarked in the discus- 
sion, arose because the diagrams of the early Héroult 
patents showed a kind of Martin furnace with elec- 
trodes dipping into a thick layer of slag. We may 
add that the many publications on Héroult fur- 
naces are very vague on this feature. 

Another point of Conrad’s should be mentioned. 
The electrode-holders should be so arranged that 
they do not absorb too much current. With 
bundles of electrodes this is best attained by fixing 
the plates of the holder gripping the electrode 
slabs, against the edge of the slabs, in what is 
known as the Italian style. As regards alternating 
or direct currents, he agrees with recent investi- 
gators that the current system does not affect the 
yield of carbide or ferro-silicon, which depends 
merely on the watts. It does affect other ques- 
tions, however; it is, for instance, desirable to 
feed furnaces from special transformers, and alter- 
—_— currents are preferable because they do not 
introduce impurities electrolytically into the ferro- 
silicon and other alloys, though objectionable 
because they heat any iron parts by induced cur- 
rents. The chief thing, however, is to find applica- 
tions for the furnace products. That calcium car- 
bide and acetylene cannot rival coal-gas for illu- 
mination on a large scale has long since been 
recognised. Conrad recommends carbide for miners’ 
lamps. That carbide would have to be pure, how- 
ever, free of phosphides. Phosphorus is also the 
dreaded impurity of ferro-silicon, in which it has 
caused both explosions and fatal cases of poisoning. 
For the cyanamide industry the purity of the carbide 
is of little account. 








THE CHEMISTRY OF PHOTOGRAPHY. 
THE experimental course of three lectures on 
“*The Chemistry of Photography,” given by Dr. 
A. Scott, F.R.S., Superintendent of the Davy 
Faraday Research Laboratory. at the Royal Insti- 
tution on Thursdays, May 21 and 28 and June 4, 
proved most interesting. The experiments and 
demonstrations, in which the lecturer had the assist- 
ance of Mr. J. D. Kettle and of Mr. J. W. Heath 
(of the Royal Institution), were of a charming 
elegance. The lectures might have been more 
instructive still if Dr. Scott had presumed more 
on the knowledge of his hearers, and thus econo- 
mised his time. The audiences at the afternoon 
lectures of the Royal Institution may be credited 
with a fair general scientific knowledge ; the un- 
initiated rarely attend. 
_ Dr. Scott opened his discourse on historical 
lines. Though it had been known since 1500 at 
least that horn silver (Ag Cl) was blackened by the 
light, applications of light effects were not much 





more than a hundred years old. A Dr. Schulze 
noticed in 1727 that solutions of silver nitrate 
darkened in the light, and that patterns could be 
marked in this way; silver saltsstill remained our fun- 
damental photographi: agencies. Scheele observed 
in 1774 that violet rays were more actinic than 
others ; Ritter found that the ultra-violet rays 
were more powerful still. Thomas Wedgwood pro- 
duced contact prints with silver nitrate on paper 
and leather in 1792, and Davy followed his work 
up. But Davy could not fix his pictures—i.e., not 
extract the superfluous salt. Niepce, whom Daguerre 
joined later—in 1826—tried a coating of bitumen 
(of Judza) on a plate of zinc or copper, best dis- 
solved in toluene; the exposed parts became in- 
soluble in oil of turpentine. The modern secret 
heliography process rested on this principle ; the 
copper plate was afterwards etched with ferric 
chloride to serve for printing. Pure silver nitrate, 
Dr. Scott continued, was not acted on by light, 
neither in crystals, nor in solutions. But the 
silver haloids (compounds with chlorine, bromine, 
and iodine) were decomposed by light. Salts of 
many other metals which formed series of com- 
pounds, in which the metals seemed to e838 
different valencies, were acted upon by light, notably 
mercury, copper, iron, chromium, and uranium. 
Magnesium ribbon, and, further, a mixture of nitric 
oxide and carbon bisulphide, which burnt with a 
violent flame, gave us the most actinic rays. 

In some cases the light effects appeared to be 
merely physical, asin the conversion of the poisonous 
yellow phosphorus into the red non-poisonous modi- 
fication. Light would start the explosive com- 
bination of hydrogen and chlorine to hydrochloric 
acid (shown with the aid of a mercury vapour lamp 
in a quartz vessel), and on the other side would 
decompose chlorine peroxide, a greenish gas, into 
hydrochloric acid and oxygen. It would also reduce 
many salts, as mentioned—mercuric, cupric, ferric 
chloride, &c.—and the beam of the lantern caused 
pure nitric acid (free of nitrous acid), over which 
alcohol had been poured, to emit fumes with great 
violence. In most of these cases, the lecturer 
said, the rays which we called actinic proved the 
most active. But if that were always so, colour 
photography would be impossible, and the chloro- 
phyll of the plant, for instance, was most sensitive 
to the red and orange rays. 

The ex plate was, to all appearance, un- 
changed. What the light had really done we could 
not definitely say ; Dr. Scott returned to this point 
later. But some of the silver salt was evidently 
reduced, and the various developers, ferrous sul- 
phate, first tried, then gallic acid, pyrogallic acid, 
&c., completed the reduction once started, as was 
demonstrated by many experiments. The developer 
was itself oxidised in this process, of course, and 
the action might be restrained by other chemicals. 
The plate with the latent image on it was left in 
an unstable state, analogous to that of a saturated 
solution, ¢.g., of sodium acetate, which solidified 
when a crystal of that salt was dropped into it ; it 
was shown that the rate of this solidification could 
he checked and measured in a graduated cylinder. 
Then we had to remove the silver salts which the 
light had not altered, to fix the picture. Going 
back to the history of the subject, Dr. Scott pointed 
out that the silver chloride and bromide were used 
by preference to silver nitrate as more sensitive 
salts, and that then brine, ammonia, and potassium 
cyanide had been applied with more or less success 
as solvents for the undecomposed silver salt, until 
John Herschel introduced sodium hyposulphite, 
which still went by that name among photographers, 
although chemists had long since re-named it thio- 
sulphate. 

Coming to Daguerre, Dr. Scott demonstrated 
with what surprising rapidity a Daguerrotype could 
be obtained. A highly-polished silver plate was 
expused for 10 seconds to the vapours of iodine ; 
a little bromine water was also poured into the dish, 
as silver bromide is more sensitive than the iodide. 
The plate was now put under a negative for one 
minute, and then placed over a dish containing 
mercury at 60 deg. Cent.; the mercury vapours 
settled only on the spots where the silver salt had 
been reduced. The superfluous silver salt having 
been dissolved by means of thiosulphate, the picture 
was finished. Looked at in different ways, the 
picture appeared either as a positive or a negative, 
and the Daguerrotype, Dr. Scott remarked, still 
displayed more detail than any other process. But, 
of course, a silver (or silvered copper) plate was 
necessary for every picture. Thus Fox Talbot 
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made a great stride in advance when he produced 
the first true negatives (and similarly positives) by 
coating first glass, and then paper, with a film of 
silver iodide and bromide, obtained from a solution 
of silver nitrate and potassium iodide. These 
papers were rendered transparent with wax. But 
the paper was not free from spots. Hence white 
of egg was powdered on plates, soaked with 

tassium bromide, and floated on silver nitrate. 
This difficult process was replaced by the collodion 
film process, which for a long time had to be 
worked in the wet, and which always required long 
exposures. The gelatine plate was a further great 
advance, because the bromide particles were uni- 
formly distributed through the gelatine, which, we 
had reason to believe, helped in the chemical 
reactions, and rendered instantaneous photography 
possible, while the collodion film did not take part 
in the reactions. 

That brought the lecturer back to the latent 
image. Whether the light completely decomposed 
the AgCl into Ag and Cl, or whether a subsalt 
with less chlorine was formed, was one of the 
problems yet to be answered. In many cases cer- 
tainly the decomposition appeared to be complete, 
but subsalts were undoubtedly formed by light 
(with copper, for instance). On the other hand, 
we could fix a plate before developing it, and 
develop it afterwards, and get a good picture. 
With silver salts we might perhaps assume that the 
decomposition was complete. The reversal was 
quite obscure still. Dr. Scott showed a series of 
photographs in which figures first appeared dark on 
a light background, then with continued exposure 
became invisible, and finally appeared light on a 
dark background. 

As regards the carbon process, Dr. Scott ex- 
plained how one difficulty was overcome. If the 
gelatine was dissolved off from the top, spots which 
had become insoluble by the action of light to a 
certain depth, might be washed off, together with 
the unaffected parts, by the water getting under- 
neath the spots ; if we placed a zinc plate on the 
top of the gelatine, the gelatine would adhere to the 
zinc, the temporary support of the gelatine could be 
pushed off, and the unatfected gelatine be dissolved. 

Passing to colour photography, the lecturer 
briefly explained the interference photographs of 
Lippmann, which are not reproducible, and some 
of the colour-printing processes, without specifying 
the nature of the dyes which are actually used to 
transform the silver bromide into a kind of lake 
sensitive to coloured rays. In the Ives process, 
three negatives were taken through red, green, and 
blue glasses. . Transparencies were prepared of 
these, and illuminated with the light passing 
through the three-colour screens and the images 
superposed. Joly had combined the three nega- 
tives into one with the aid of three sets of fine- 
coloured lines ruled on glass. In the Sanger-Shep- 
herd process, which Dr. Scott described as a modi- 
fication, and in some—but not in all—res an 
improvement of the Ives process, the filters for the 
negatives were red, green, and blue, whilst the 
positives were prints on gelatine stained with the 
complementary colours. If we photographed a 
yellow object, the red and the green negatives 
would show the spot as opaque, the blue would 
mark it as transparent, and the colouring matter to 
be applied for the .print from the blue screen 
should be yellow. . Similarly, a pink should be used 
to stain the green negative, and a blue-green to 
stain the red negative. Both these processes re- 
quired very correct registering and long exposures, 
and the pictures were more or less stereroscopic 
occasionally. The Lumiére or autochrome process 
was more convenient for amateurs, as the pic- 
ture could be finished in one hour. The back of 
the glass plate was coated with a layer of starch grains 
in three colours, looking dull in reflected light, 
white in transparent light. Over this varnished 
layer of starch was a layer of bromide emulsion. 
When the plate was exposed on the glass side, a 
red grain would produce a dark spot on the bromide 
emulsion when developed; this dark spot was 
dissolved away, and all the other spots round about 
rendered opaque by exposure to light and re- 
development, and then the film would show a little 
window of red. Similarly, all the innumerable 
grains would give dark spots, each for its own 
colour only. e pictures thus produced were soft 
in their colours, as the specimens taken by Dr. 
Russell and by the lecturer and Mr. Kettle showed; 
on high magnification the starch grain. would become 
visible, however. 








Finally, the lecturer spoke of other photographic 


agencies. Zinc placed on the gelatine, or brought 
near it, would mark the outlines of a pattern cut 
into the zinc. This was not a radiation effect in the 
ordinary sense ; for if a current of some gas was 
passed between the plate and the zinc, the picture 
would be shifted to the side. According to W. J. 
Russell the effect was due to the emission of hydrogen 
peroxide, which we often met with. Ordinary ether 
was rarely free from this peroxide ; absolutely pure 
mercury would not show the effect, but ,),th of a 
per cent. of zinc in the mercury sufficed to call it 
forth. That specimens of wood and coal would 
photograph themselves when placed on a film was 

robably due to their containing turpentine or 

itumen, giving rise to the generation of hydrogen 
peroxide. The ordinary photograph of a piece of 
wood or coal, and the auto-photograph of the same 
piece, might differ very much, and details might be 
brought out by the latter process which were not 
otherwise discernible. Anthracite was very little 
active in this respect. The lecturer had to pass 
over photographic copying processes. 





NOTES. 
WorkKMEN’s CoMPENSATION IN THE COURT OF 
APPEAL, 

In the Court of Appeal the other day an interest- 
ing case was decided, involving the principle which 
touches the question whether a worker, having taken 
a common law action for compensation, and failed, 
can afterwards apply for compensation under the 
Workmen’s Compensation Act. In the case under 
review (Cribb v. Kynochs, Limited), the worker 
gave due notice of the accident, but apparently 
made no formal claim for compensation, but 
nearly a year after began proceeding in the County 
Court at Common Law, when the judge awarded 
her 3001. compensation. The defendants appealed 
to the Divisional Court, and had this judgment 
reversed, because at common law an action can 
only be sustained when the employers, or their 
agents, have been proved guilty of negligence. 
The plaintiff being defeated, then went to the 
County Court again, and asked to be awarded com- 
pensation under the Workmen’s Compensation 
Act, and the judge made an award in her favour. 
Messrs. Kynochs appealed, and the Court of 
Appeal has held the County Court Judge was 
wrong. The Court of Appeal seems to have based 
its judgment upon the — that a claim for 
compensation can only made after failure to 
succeed in an action at common law when a claim 
for compensation has already been made within six 
months of the occurrence of the accident. In this 
case neither the claim nor the action at common 
law was instituted within the prescribed limit of six 
months, and upon this ground the plaintiff failed. 
The law, asthe eae of the Rolls observed, is that 
a workman cannot take an action at common law, 
and, having failed, proceed under the Act, or vice 
versd. Section 1, Sub-Section 4, provides the one 
exception to the above rule. ‘‘If, within the time 
hereinafter in this Act limited for taking proceed- 
ings, an action is brought to recover damages in- 
dependently of this Act for an injury caused by 
any accident, and it is determined in such action 
that the injury is one for which the employer is not 
liable in such action, but that he would have been 
liable to pay compensation under the provisions of 
this Act, the action shall be dismissed; but the 
Court in which the action is tried shall, if the 
plaintiff shall so choose, proceed to assess such 
compensation, and shall be at liberty to deduct 
from such compensation all the costs which, in its 
judgment, have been caused by the plaintiff bring- 
ing the action instead of proceeding under the Act.” 
This sub-section, says the Master of the Rolls, has 
no application except when the proceedings based 
on the common law liability of the employer have 
been commenced within six months of the accident. 
The reference here to the commencement of pro- 
ceedings within six months of the accident may be 
taken as tantamount to the claim for compensation 
having been made within six months. In an 
interesting decision in the House of Lords, Powell 
v. Tyne Main Colliery Company, Limited (1900), 
it was held that the claim for compensation did 
not necessarily mean the initiation of proceedings, 
Thus, if a workman gives notice as soon as 
possible after the accident, and within six months 
makes his claim for compensation, he may take 
proceedings under the Act or at common law at 
any time; there does not appear to be any limit. 





Failure to make a claim will be no bar to proceed- 
ings under the Act if the failure was due to reason- 
able cause, such as mistake or absence from the 
kingdom (Section 2, Sub-Section 1 (6)). A work- 
man can use the option afforded him by Section 1, 
Sub-Section 2, of the Workmen’s Compensation 
Act, and either claim compensation or take pro- 
ceedings independently of the Act; but the em- 
ployer shall not be liable to pay compensation to a 
workman independently and also under this Act. 


Tue OscrLLATORY CHARACTER OF LIGHTNING. 


In a paper read before the Elektrotechnische 
Verein, at Berlin, Dr. Bermbach argued, on the 
whole, against the oscillatory character of lightning 
discharges. Theoretically, a discharge should be- 
come oscillatory when the difference W* — 4L/C 
becomes negative. As W, the.resistance of the air, 
is very great, C the capacity likewise great, while L, 
the co-efficient of selt-induction, is probably small, 
we should not expect, he said, an oscillatory dis- 
charge, and the photographs of lightning flashes 
did not showany. Bermbach argued that we had pro- 
bably several successive discharge pulses following 
practically the same path, the second flash-path being 
longer than the first. The ramifications did not 
mark any change of polarity. That some knots and 
points in the flash photographs appeared brighter 
than‘others had been considered as an indication of 
an oscillating-current intensity ; but these portions 
might appear brighter because the direction of the 
spark-path was more or less horizontal, not down- 
ward, at those points. The well-known Leyden- 
jar experiments of O. Lodge illustrating the 
peculiar, apparently capricious, deviations of the 
spark from its natural path, did not, he said, 
necessarily demonstrate any oscillations in the cur- 
rents. The ohm effect of conductors had to be taken 
into consideration, not only with high-frequency 
currents, but also with very intense direct-current 
discharges at very rapid rate. Though the L might 
be small, the L di/dt would be large, as we had 
trustworthy evidence of lightning currents of more 
than 20,000 amperes, and the time interval was 
minute. During the discussion of the paper 
Kolonits mentioned some interesting cases of light- 
ning strokes into powder mills. In one instance 
the discharge had left the lightning conductor and 
entered the building—without causing explosion— 
by a window which showed a hole, 1 in. in diameter, 
with fused edges on the outside and sharp-cornered 
edges on the inside. In another instance ball- 
lightning had left an undoubtedly good conductor 
and entered the building. Hansen reported an 
experiment similar to the first- mentioned case. 
He had experimented with an induction coil ; the 
spark jumped from the wire, instead of crossing 
the. short gap, and struck a radium preparation, 
contained in a glass case, nearly 5 ft. distant, 
piercing the glass in the same way as Kolonits had 
observed. Grove said that he had examined 
several poplars which had been struck, although 
standing close to houses furnished with light- 
ning conductors in good condition ; the wood was 
in all the cases split from above downward, 
never in the opposite direction. Frank, on the 
other hand, thought that direct currents could set 
up oscillatory discharges in cables ; he had observed 
in experiments that the current would jump from a 
well-made cable to strike through the air; there 
might, moreover, be back discharges through the 
column of air which the lightning flash had ren- 
dered conducting. Bermbach objected that the dis- 
charges through vacuum tubes were not oscillatory. 
Josioneck referred to a case in which a ball discharge 
—possibly guided by the hot air rising from the 
chimney—-had destroyed a small house, while the 
adjoining high school building, which was protected 
by a lightning-conductor, did not suffer. e must 
probably content ourselves with the belief that the 
caprices of lightning might all be explained if we 
knew the actual conditions of the phenomena. 





Swiss Macuinery in Eocypt.—We understand that 
Messrs. Sulzer Brothers, Winterthur, have recently in- 
stalled in one of the factories of the iated Cotton- 
Ginners of Egypt a horizontal triple-expansion steam- 
engine of 850 horse-power. This engine is reported to 
have shown on test a consumption of 5.18 kilogrammes 
of steam per indicated horse-power, the specified figure 
being 5.5, whilst 18.4 cantars of cotton were ginned on a 
consumption of 1 cantar of coal. This firm have done a 
good deal in Egypt, both in steam-engines and Diesel 
at — crude aoe oil. They have, soe 

ui ice-factories having an aggregate production 
300 tons per day. Both the Cairo and Alexandria Water 
Werks Companies are up this latter business, 
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“THE MARINE GAS-ENGINE.” 
To THE Eprror or ENGINEERING. 

_Str,—Your leading article in your last issue not only 
gives pleasure to those of us who are taking some part in 
this feet marks the eneenest of a — 
epoch, in which the marine gas-engine has emerged from 
beneath the weight of criticism and scepticism, and is 
now seen and ised as a power that is about to take 
its place, in our great maritime service, as a junior partner 
to steam. 

The advantages, as regards weight and space occupied, 
and greater elasticity allowable in fixing the position of 
power-plant in relation to the ine, the reduction of 
auxiliary machinery with reduced risks of explosion when 
ag gun-fire, must appeal strongly to our naval autho- 
rities. 

The challenge to the Government by the manager of 
one of our largest and wealthiest marine works, that he 
is prepared to build and satisfactorily equip a gas-driven 
battleship, should, in my humble opinion, now ac- 
ogpted, when work is slack and prices low. 

ut it isin the cargo-carrying vessel that we hope for the 
adoption of gas-power. The test in such a vessel is more 
drastic, continuous, and under keener public observation. 
May I suggest to our naval architects and shipbuilders 
the necessity of modifying their present steam practice 
in order to suit the higher speeds and smaller propellers 
of the gas-engine? Finer lines at the stern and the heavier 
firat cost of twin or triple gas-engines having independent 
propellers can be balanced : the former by reduced weight 
and space es ys 5 machinery allowin: 
cargo room, and the latter by an increased effi- 
ciency which reduces the siz of the bunkers and over 
50 per cent. of the waste and cost of fuel and fuel- 
handling, as compared with the steam-engine. 

Braking the speed of the ship when manceuvring, by 
running the propellers at different speeds and in different 
directions, is one solution of the speed problem, which 
the writer recommended early in 1906. For gas-engines 
driven only by gas, and not air, this appears to be the only 
practicable method, and your article is so much the more 
comprehensive, by its inclusion. 

And, lastly, to all interested in this subject the fact 
that bituminous coal suction-gas producers are now being 
successfully made, that these producers can be auto- 
matically charged with fuel at interva!s up to 10 hours, 
with a great reduction in the number of stokers required, 
must be a great incentive to the further development of 
the marine gas-engine. 

Faithfully yours, 
A. Vennett Coster, M. Inst. Mech. E. 

152, Manchester-road, Heaton Chapel, near 

Stockport, July 4, 1908. 


in 


To THe Eprror or ENGINEERING. 
Sir,—I have read with great interest the patio 


article in your current issue on marine gas-engines. 
think, however, that you take a somewhat optimistic 
view of the possibilities of the employment of large gas- 
engines for marine purposes. As one who takes a great 
interest in gas-engine work, I have every wish for the 
success of large internal-combustion engines on board 
ship, but there are several difficulties in the way, on which 
I do not think you lay quite enough stress. 

On the subject of pressure- ucers, you mention the 
suggestion that the pipes should be surrounded with a 
jacke’ of compressed air. Now if the producer is to work 
with anything but anthracite, a certain amount of poking 
during operation becomes necessary, which must entail a 
certain amount of a of the gas, and it would be 
very difficult to apply the compressed air jacket here. 
Then, again, air must not be allowed to leak in any 
quantity into the gas, as a back-fire from the engine, 
which must always ied as a possibility, might 
cause a serious explosion in the main. 

Suction producers are certainly more hopeful, but it 
must be remembered that they are not very satisfactory 
when there are frequent sudden variations of load, and 
that they will not run continuously for very long. 
Further, they have never been built in sizes at all approxi- 
oe to those that would be required for large marine 
work. 

With gas-engines reversing is bound to be a tedious 
operation, as even if the mechanical means of altering the 
valve motion are satisfactory, the engine must be stop 
and started again with compressed air, so that the whole 
operation would probably take several minutes, The 
question of governing is also an important one, as no 
governor acting on the gas or mixture has yet been devised 
which would act quickly enough if the propellor came out 
of the water. To governors which cut out the ignition 
there is this objection : the stop-valve must be completely 
closed before the ignition is switched in in, otherwise 
there will be a violent explosion in the exhaust-pipe. If 
there is a heavy flywheel, this can be done without 
stopping the engine, but it would be an intolerable 
nuisance at sea. 

There are some other points I should like to mention, 
but they would make this letter too long, and the above 
are the most important. I hope some of your other 
readers may find time to write their opinions on the 
p2ints which I have brought forward. 

Yours faithfully, 
C. A. St. Gkorce Moore. 

17, Victoria-street, Westminster, S.W., July 7, 1908. 


To THe Eprror or ENGINEERING. 

Sir,—In your leading article on ‘“‘The Marine Gas- 
Engine” in your last week’s issue you refer to leakage of 
poisonous gases as a possible objection to the use of gas- 
engines in ships. You clearly show that no such leakage 
need bs feared in regard to the producer or the connec- 
tions between the puetiener and the engine. 





Would it not be beneficial, in view of the very serious 
results — from carbon-monoxide poisoning, to give 
publicity to the necessity for unusually liberal ventilation 
of engine-rooms, marine or otherwise, where gas-engines 
are ins \ 

A ph in your issue of June 20 last, part of which 
I quote below, impresses the importance of the matter. 

**Cases of chronic carbon-monoxide poisoning are men- 
tioned in the annual report of the factory inspectors for 
the Grand Duchy of Baden. The pistons of two suction- 
gas engines had become leaky, and gas eecap The 
attendants complained of headaches and giddiness, and 
one of the men became very seriously ill with chronic 


poisoning. d 
‘* That the illness was caused by carbon monoxide has 
fully been established.” 
I am, Sir, yours respectfully, 
eNRY Linpsay. 


1075, Grangefield-avenue, Leeds-road, Bradford, 
July 7, 1908. 





THE INSTITUTION OF C[VIL ENGINEERS. 
To THe Eprror oF ENGINEERING. 

S1r,—I am glad to see that you have opened your 
columns to correspondence on the subject of the pa 
unsatisfactory condition of affairs existing in the Institu- 
tion of Civil Engineers. Some changes in its policy 
appear to be imperatively needed ; but is not your corre- 
spondent who signs himself ‘‘N. A. W.” in the last 
number of ENGINEERING attacking the problem rather 
from the wrong end ? . 

Of course, in such a matter all suggestions made 
should be of a practical character, and uite believe 
that the changes ‘“‘N. A. W.” advocates would, if adopted, 
help to improve the tone of the Tuesday meetin 
But he asks for better treatment of the authors. Can 
any change of policy be expected from an institution 
which has for half a century and more been carefully 
standardising the method of reproduction, for instance, 
of illustrations in its Besscetinne ? In these every 
dimension is cut out, unless the author protests most 
vigorously, and scales of no value substituted, for the 
minuteness and roughness of the pe ye by 
& now antiquated process destroys the value of all undi- 
mensioned drawings. ies tending to improve 
ment meet with the reply that they are not in conformity 
with the custom of the Institution, from which it may be 
inferred, that, though the plans of ‘‘N. A. W.” are all 
very well in their way, they are like attempts at skin- 
healing without due attention to constitutional weakness 
beneath, : 

The matter must be tackled in a more radical way. 
Get the body into a vigorous state and the rest will in 
turn be attended to and cured. It must be admitted that, 
at present, the body shows signs of debility, or we should 
not hear of meetings such as that you recently reported 
as being held at the Caxton Hall, nor should we find pro- 
tests being made against the plans of the Council, not 
from any spirit of opposition, but in order merely to give 
evidence of the existence of a strong feeling that the 
ae is dragging, rather than carrying, the Institution 
with it. 

Recently I was forcibly reminded of the scene in 
Henry V., in which Captain Fluellen makes Pistol eat a 
leek against his will, and makes him swear that he likes 
it too! Has not this been the feeling of many in regard 
to the question of the new building? To remedy such a 
state of affairs a radical change is arpeye 4 and in my 
opinion it should be made in the method of election of the 

ouncil, so that members may feel that they have more 
voice in the way this body is constituted. _ At present the 
balloting is merely nominal; the whole business is cut- 
and-dried by the existing Council. 

A plan has suggested itself to me ne wae this object 
might be attained. I advance it here in the hope that 
something workable may be developed from it. In the 
first place, one-half or one-third of the Members of 
Council should retire in rotation each year, their places 
being filled by popeler election conducted on something 
like these lines :—The Council should receive, during one 
specified month of the year, nominations by post, eac 
candidate to be supported, in order to prevent frivolous 
nominations, by the signatures of twenty or thirty cor- 
porate members. That on receipt of these, the names of 
the Council’s own nominees, and those pooncoes as above 
suggested, should all be printed in alphabetical order, 
and without distinguishing marks of any kind, the 
ballot lists circulated among the members, and subse- 
quently returned by them with the requisite number of 
names left unerased. In this way the election would be 
sufficiently in the hands of the members to make them 
feel that they had an interest in the matter. The In- 
stitution would be protected from useless labour by the 
necessity of good backing to each nomination. The provin- 
cial centres, and even the colonial—now all well organised 
—could send in the names of their own candidates, their 
interest in the Institution being thereby quickened. I 
venture to think that reform of this nature would speedily 
lead to the extinction of feelings of dissatisfaction such as 
now exis}, and it would be the most graceful and courteous 
action — on the part of the present Council if they 
themselves took the initiative in some such movement. 

The success of the Institution is dependent upon in- 
ternal unity and good-will much more than upon the con- 
version of the engineer’s into a closed profession, of which 
we have heard altogether too much of late. 

Yours truly, an 


To THe Eprrorn or ENGINEERING. 
Srr,—If I may be permitted to add a few remarks to 
the discussion on the uses and methods of the Institution 





of Civil Engineers, I should like toexpress my rye 
with the views of your correspondent ‘‘ N. A. W.,” espe- 
cially with to the distribution of copies of a paper 
before the ordinary meetings ; even the handing of a copy 
to each member as he ry his name in the k would 
be = improvement on the present principle of ‘‘ might is 
right.’ 

_ But another custom which strikes me as a grave defect 
in the existing order of things is the long delay which 
elapses between the reading of a paper and the publica- 
tion of the volume of minutes of proceedings containing 
the discussion on it. As an example, we have not yet 
received the first volume fcr the session commencing last 
November. 

One is frequently unable to catch all the remarks cf a 
per one leaves the meeting with an incomplete grasp 
of the trend of the discussion, and certainly missing many 
interesting points, especially when of a mathematical 
nature ; then ensues a blank reriod of silence, unbroken 
by any notice in the Press beyond an absolutely useless 
summary of the paper, until the ultimate appearance of 
a volume of Proceedings reminds one of an almost for- 
gotten paper. If one happens to be particularly desirous 
of information on the subject, the delay is the more 
annoying. 

I am unable to suggest a formulated remedy, not being 
conversant with the editorial methods necessary, but 
should suggest that an earlier ——- of the discus- 
sions, even, perhaps, in pamphlet form, would keep alive 
an interest in papers which now tend to lapse into 
oblivion. 

Tam, Sir, yours truly, 
A.M, Inst. C.E. 





‘**A NEW SYSTEM OF WELDING.” 
To THe Eprror or ENGINEERING. ee: 

S1z,—In answer to Mr. Kirkby, who so kindly criticiees 
what he calls our new system of welding, I would like to 
point out that in no way whatever can our weld be called 
a braze. It is a well-known fact to all engineers that 
a brazs Leer f consists of an adhesion of two metals, 
which are heid by means of a contact of a different metal 
consisting of some alloy of tin and copper with various 
other mixtures. 

Oxidation is not entirely destroyed in any braze, and 
sooner or later the articles brazed will deteriorate at the 
joint with disastrous results. 

Our fusion weld, however, does not consist of a mere 
adhesion, as the copper, brass, bronze, or any alloy pene- 
trates molecularly into the fibre of the steel, and is held 
by the molecules of steel, thus constituting a perfect mole- 
cular cohesion, which cannot be described as a braze. 

I am interested to note the remarks made by Mr. 
Kirkby on the question of damascening as worked by the 
Pheenicians in the manufacture of daggers, &c. Doubt- 
leas you will be interested to know that we have revivi- 
fied the art of damascening, and we have many articles 
of beauty which have been worked by our process by the 
welding of copper on to steel. It.is, in fact, suggested 
by certain gentlemen that a new art should be commenced 
with this process as its foundation, so that in all proba- 
bility artistic designs on guns, swords, daggers, and other 
articles of this description will become popular. 

In reference to the question of hardening copper, which 
capability is claimed for the Phcenicians, we have found 
that in certain phases of our process we can harden copper 
sufficiently to enable us to cut steel and iron. 

Yours faithfully, 
Fuston-WELDED Meras, Limi1TEp. 
Joun A. SmgEToN, London Managing Director. 
56, Victoria-street, Westminster, London, 
July 3, 1908. 


To THe Eprtor oF ENGINEERING. 

Sir,—I have read Mr. John Kirkby’s letter in your issue 
of the 26th ult. with interest. 

I may say that I am familiar with this process, but I 
think that your correspondent has not quite appreciated 
the importance of differentiating the terms ‘‘ welding” 
and “brazing.” There is no doubt that the dissimilar 


h | steels or irons are in actual contact, and the closer the 


contact before the weld is effected the more perfect is the 
cohesion. 

Professor Arnold, professor of metallurgy in the Shef- 
field bhageseen-n: states that in his opinion the weld is not 
an inter-crystalline penetration, but a true molecular weld ; 
and, further, that what struck him most particularly 
about the process was the sharp difference from the 
ordinary soldering or brazing process. In the latter 
metallic contact is secured by having present a fiux, 
usually borax, to dissolve the metallic oxides from the 
surface of the metals about to be brazed. 

Now, a: a matter of fact, no flux is used in the new 
system of welding, consequently it cannot be call 
ee ‘ 

With regard to the question of ‘‘the lost art of 
hardening copper,” I am of opinion that this new dis- 
covery will prove to be the rediscovery of this lost art. 

Farther, it is possible to impregnate steel or iron with 
a considerable percentage of copper without adding to 
the cubical dimensions, which obviously means that the 
specific teed of the original iron or steel is neceesarily 
increased. 

Yours faithfully, 
H. Heron Hosack. 

165, Victoria-street, Westminster, S.W., July 6, 1908. 


To THE EprTor OF ENGINEERING. 

Sin,—Re ‘‘A New System of Welding.” In regard to 
above I have now great pleasure in enclosing a smal 
portion of an “alloy” of iron and brass for ged inspection. 

I may state that same was procured by mixing cast 
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iron and brass turnings, and subjecting them to a red 
heat for a period of twelve hours. 

No borax or other reducing t was employed, 
although means were taken to exclude the atmosphere. 
Trusting that the same will be of interest to you, 

I remain, yours faithfully 
JOHN KiExsy. 

The Grange, Pilsley, Chesterfield, July 7, 1908. 

P.S.—I intend to conduct the experiment on a larger 
scale, when I shall be pleased to submit samples for your 
inspection. 

[The sample sent by Mr. Kirkby with the above letter 
is of much interest. It is a portion of a slab, about 4 in. 
thick, and, as far as can be judged by an examination of 
the edges after filing, the union of the two metals is 
perfect,— Ep. E.] 





‘““THE PROBLEM OF FLIGHT.” 
To THE Eprtor oF ENGINEERING. 

Sir,—I beg to thank Sir Hiram Maxim for his very 
able letter in your issue of the 19th inst, In ithe most 
lucidly proves that the greater efficiency of the aeroplane 
is due to its constantly acting u & fresh volume of air, 
a fact which I have unsuccessfully endeavoured to point 
out to “helicopteritee.” The letter by L. D. Coueslant 
is truly amusing, as it reminds me of the man who sat in 
a clothes- basket and endeavoured to carry himself about 
by means of the handles. : 

It is truly marvellous the way these presumably sensible 
technical instructors hanker after perpetual motion and 
its kindred absurdities. There is a saying that)‘‘the proof 
of the pudding is in the eating.” We hear of thesuccesses 
of the Wright Brothers, Farman, and a host of others 
with the seropiane,. but, curiously enough, we do not 
hear of the success (?) of Rankin Kennedy and his 
kindred with the helicopter. 

Yours faithfully, 
JOHN Kirkby. 


The Grange, Pilsley, Chesterfield, June 22, 1908, 


To THE Eprtor or ENGINEERING. we 

Str,—In reply to Sir Hiram Maxim and Mr. Phillips 
respectively, I am sorry to contradict these earnest 
investigators of aviation, but I feel confident they will 
in trae scientific spirit acknowledge the truth of 
my corrections of their erroneous deductions. For in- 
stance, Sir Hiram Maxim is making a very grave mistake 
indeed by persisting in that a bird of the albatross 
(Diomedea exulans), condor (Sarcoramphus gryphus), and 
eagle (Aquila chrysctus) type when hovering or soaring 
indefinitely upon the wind does not exert effort or 
power, ‘as a glance at the annexed diagram will 
speedily enlighten him that it does, and very con- 
siderable power too. The theoretical illustration, more- 
over, instanced by Sir Hiram Maxim of the mus- 
cular power of the neck sustaining the weight of a 
horse’s head is neither a true physiological nor engineering 
analogy, since, on the one d, a horse is not isolated in 
the air, but has a firm foundation on his four legs on 
earth, and, on the other hand, it would have served a more 
practical illustration had Sir Hiram Maxim advanced the 
statement that a man hanging from a horizontal bar, and 
so sustaining his weight, is expending no effort or power in 
order to retain his weight tending todrag himdown. The 
diagrammatic explanation herewith subjoined is not wholly 
original in enunciation (belonging in honour to H. Lav. 
Twining, Professor of Physics, Polytechnic High School, 
Colorado) ; the design is to suit the present case. 

Let B represent bird or weight, the wing attached to 
body at L, the bird, say, weighing 41b., with wings 3 ft. 
tip to tip. D is depressor muscle. Let O midway be- 
tween N L represent sum of all resistances reacting on 
wing as it rotates round L as a fulcrum. L O is the 
lever of the third order with power at P. Consequently 
each wing of 18 in. length must develop a resistance of 
2lb. in order to sustain the bird’s 4 lb. net weight, the 
reaction of 2 lb, baing at O. Thus, if P represents power 
necassary to be exerted at P in order to balance a resist- 
ance of 2 lb. at O, then P L is power distance, O L is 
weight distances, and by substituting the numerical 
values P x 1 = 2 x 9 = 18, it will be acknowledged by 
Sir Hiram Maxim that the wing does form a lever of the 
third order, and the powerful pectoral depressor muscle 
must develop a strain of 18 lb. per wing, or conjointly 361b. 
in all, in order to sustain 41b. m air! i feel confident that 
Sir Hiram Maxim will never make such grave statements 
again, that a seagull or eagle will soar in the teeth of a 
gale without effort or “aE of energy.” . 

I feel confident also that had Sir Hiram Maxim and 
Mr. Horatio Phillips studied more closely the laws and 
teachings of Nature’s innumerable flying machines, their 
efforts would have culminated far more satisfactorily in 
their conquest of the blue waves of the atmosphere. The 
flying and soaring of all natural volant creatures is simply 
explained on well-known mechanical principles, and the 
majestic flying-ships of the future will, in short, embody 
those principles, inter alia, by the ingenuity of man. 
Varied in stracture and contour though these natural 
tilying-machines may be, it is significant, upon impartial 
investigation, that all fly on one and the same principle— 
the screw. i 
some being falcated, or scythe-like, others oblong or rect- 
angular, linear, or lanceolate, it is noteworthy that they do 
fly, and which demonstrates that the human-built flying- 
machine need not be restricted to one design 20 long as 
the main principles and agencies underlying the con- 
struction must not be transgressed from; there must be 


“ (Mr. Wilson does not appear to realise that the 
static resistance of a compressive or tensional load is 








something entirely distinct from the expenditure of 


energy.—En. E } 


And innumerable in variety of configuration, | Lé 





no escaping nor divergence from natural laws. A —e ~ 
knowl alone will enable us to design fundamentally 
and construct a true flying airship. 

Mr. Phillips will therefore, the design I so 
strenuously condemn, that last mag in these columns. 
It repeats the mistakes of Maxim, Farman, Langley, 
Chanute, Wrights, and others useless to recall, in that 
the paesive, or ‘‘dead,” sail-area is immensely pre- 
ponderating over the active, or useful, area, comprising 
the ecrew. Hence, notwithstanding the great superiority 
of the inertia of the mass of the machine aiding the 

tential energy derived from gravitational force, so far 
rom attacking and subduing the whirls and eddies of 
air by rapid motion, superior volition, power, and 
properly-fashioned travelling surfaces of a which 
yield both natural and artificial stability by eliciting. a 
responsive upward recoil of the predominant activesurface 
as it should be when applied as rotational screws 
or vibrating wings, the oppositionary winds being 
stronger, naturally deflect the machine from its course. 
And how do Nature’s machines—the heaviest being 
the great bustard (Otis tarda), of 38 lb. weight—achieve 
this desiderata in principle? Simply by a plying 
correctly - fashioned travelling surfaces of helicoid: 
curvature in the majority, hyperbolically arched, both in 
transverse and longitudinal section, and of concavo-convex 
design, with flexible posterior margins and tips of = 
parently insufficient proportions, whose dimensions would 
seem incapable of elevation and propulsion, but which by 
rapid motion increase and augment the active surface of the 
wings and practically convert the spaces over which they 
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travel, at a much higher speed than the air currents they 
are immersed in, into solid bases of epee Fig. 2 of the 
ordinary ecrew illustrates this principle adopted or repro- 
duced by man, the shaded portion being the sector of circle 
of the screw at rest, the dotted lines representing the 
augmented ‘‘sail area” of the disc when in rapid rot 

motion. In the case of the bird the beats are vertical, 
or a partial, rotational movement ; in the insect a hori- 
zontal motion. d ; : 

Will Mr. Phillips and Sir Hiram Maxim kindly give 
their views on individual or human flight? Personally I 
am a firm believer that it is within engineering skill : 
vide my own experiments. : 

There are other additional fundamental laws in Nature 
essential to encompass true aerodynamical flight impos- 
sible to touch upon in this prolonged letter ; but I would 
point out that they are exhaustively enunciated in my 
paper ‘ Flying Ships of the Future,” published in the 
Aeronautical Journal of July, and which I cordially 
invite Sir Hiram Maxim, . Phillips, and others to 


ruse. Mr. Phillips, very evidently, does not care to 
Soomaali himself in the matter of propounding the best 
position to locate the centre of gravity of the copter, 


or how a vertically acting screw will lift and propel simul- 
taneously. The explanation is a scientific one on the 
parallelogram of forces, and is very simple. 





| Number Diameter | Thrust | Total Pounds 
| if 











Name. ts) n | in | Horse- per Horse- 

Screws. Feet. |Pounds. Power. Power. 

Giffard .. 1 8 165 6 27.5 
Lohman.. 1 &} 55 14 36.7 
> ee 1 5 45 1 45 
iar famed 12 120 8 40 
Renard .. e 1 23 432 9 48 
Maxim .. 2 17ft.10in.| 8267 263 9 
Kress... 2 12 82 1@) $2 
Walker |. 1 30 | 1250-60 25 
ae... 9s 3ef 2 20 | = | B o 
Santos-Dumont 2 20 x 
is 1 20 | 198 | 9 22 

oe } 1 ost 332 | 5O 6.6 

Bréquet .. ee | 16 1190 | 40 29.2 
Cornu .. te 2 19.68 853 | 24 85 
R. Kennedy sl 2 5 | 72 | 8 24 

Pickering nol 1 20 430 | 20 21.5 

8. H. Hollands. .| 1 6 ; 26.5 | 1 26.5 

Farman.. nt 1 6 | 874 50 7.4 


~The above tabulated results of fairly reliable screw- 
thrusts will demonstrate to Sir Hiram Maxim that 





there is a law of adequate screw area in proportion to 
power, based on Nature, in which two-thirds of wings 
may be cut away, the bird being still able to fly, but 
with ter expenditure of power or effort, we find by 
Sir Hiram Maxim’s great aeroplane a screw-thrust of 
3267 lb. maximum per 363 horse-power. When addi- 
tional area was applied, the lift rose to $000 lb., thus 
oes wee better-designed active apparatus the lift 
would be as much, if not more, with additional screws. 
I sincerely hope Mr. Phillips will, with Sir Hiram 
Maxim, design and construct a more perfected machin 
and in the event of this being done I for one sh 
esteem being permitted to witness the trials. 
Yours truly, 
Enear E, Wison. 
67, Sutherland-street, 8.W., June 29, 1908. 





To THe Epiror or ENGINEERING. 

Srir,—With reference to the correspondence re flying- 
machines, if your eminent correspondents wish to copy 
the birds, they want to make a flying-machine with 
Seathers, and if they want to see what feathers, and 
the partial vacuum formed by the cupping of same, Pay, 
let them carefully cut off the body feathers of a bird and 
see how it flies then. If this is not so, why do birds have 
feathers instead of hair? 

Yours faithfully, 
, Joun Hope, Gamekeeper. 
ws, near Chester. 

P.S.—My mate, Jem Styles, who I was foolish enough 
to show the above letter to, wants to know what about 
bats? Well, he is so | an under-keeper anyhow, and not 
worth taking notice of. 





To THe Eprror or EnGinernina. 

Sir,—I note Mr. Phillips’ remarks upon rotating 
planes wrsus straight-line moving planes. His results 
seem to agree with Sir Hiram Maxim’s results, and he 
gives the same explanation, i.¢.—No. 1 blade gives the 
air a downward motion, and No. 2 blade therefore acta 
in a downward current, and hence is inefficient. Such 
an explanation requires more than its mere statement 
before it can be accepted. It is contrary to all we know 
of =~ acting on fluids. 

believe it is this attitude towards experimental 
results which to a large extent accounts for the backward 
state of the solution ot the problem of flight; experiments 
are made and the results are not properly interpreted, 
and some plausible but untenable explanation is given, 
and there the matter ends. Abnormal results cail for 
the strictest investigation, and no attempt at an explana- 
tion should be made without clear proofs. 

_ To me it seems utter folly to attempt the design of full- 
sized flying-machines in the present state of the art and 
science. Much scientific laboratory work has to be strictly 
and patiently undertaken to obtain working data. This, 
however, is costly and unprofitable work—it does not 
win prizes. I quite agree with Mr. Phillips that we are 
to day no nearer the solutions of the problems of flight 
than we were 40 years ago. The best proof of that state- 
ment is in the ridiculous exhibitions of aeroplanes on the 
Eastern and Western Continents. 


Yours truly, 
Glasgow, June 26, 1908, Rankin KEnnepy. 


To THE Epitor or ENGINEERING. 

Srr,—The argument now going on between Sir Hiram 
Maxim and Mr. Rankin Kennedy is so very important 
in its bearing on this great problem that I for one hope 
and trust you will not close it before the whole thing is 
thoroughly thrashed cut. 

Sir Hiram is right and Mr. Rankin Kennedy is wrong 
so far as the true principle of the thing is concerned. Ib 
is quite correct, and can be proved at any time, that an 
aeroplane, or a plane of any kind, travelling in a straight 
line through the air at a given speed, and set at a certain 
rae Sy be more powerful than the same would be 
one ing forward through the air at the same speed in a 
circle. 

_ But the most interesting and remarkable of it all 
is that neither Sir Hiram Maxim nor Mr. Rankin Kennedy 
seems to have the least idea why this is. The reason is 
just this: With the aeroplane moving in a straight line 
every inch of the surface is moving at the same . 
consequently is doing an equal amount of work. ith 
the aeroplane moving forward in a circle all this 
is changed. The surface of this aeroplane would move 
at all sorts of speeds, some fast, other parts slow, and so 
forth. The aeroplane travelling in a straight line has 
the advantage of the one moving in a circle, and, as 
Sir Hiram points out, the emaller the circle the ‘aero- 
plane is moving in the more ineffective does it become. 
Sir Hiram Maxim is wrong himself as regards his sup- 
posed facts ; he declares that a man with a very large screw, 
no heavier than the air, could actually keep his own weight 
suspended in the air by the strength a. bis own arms. 
Now Sir Hiram has here, curious to say, gone as far 
wrong on one side of the line of truth ag Mr. Rankin 
Kennedy has on the other; no man could ever lift him- 
self into the air and remain there by means of a screw. 
This is a fact the writer could prove at any time Sir 
Hiram Maxim would like. I would build a small 
machine with wings which a strong man could work 
and actually rise into the air with it and suspend him- 
eelf there for a time, the length of time he could 
remain in the air would depend on the strength of his 
arms. It would be most undoubtedly a great strain, but 
it could be done ; in fact, it has been done, but not with 
a screw. A screw, of all things, would be extremely 
imperfect, on account of the fact that its blades do not 
act on the air directly, but indirectly. With the flying- 





machine I propose to make, the wi: act direct—per- 
fectly direct—on the air. Thus, if ‘the machine is Pal- 
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anced in the air by a small balloon, the man working the 
machine would merely have the weight of bis y to 
bear up, which, you -— depend upon it, would be quite 
enough for him. The idea, that with a very screw, 
weighing no more than the air it would be workirg in, a 
man could lift the weight of a horse! Sir Hiram will 
forgive me, I hope, if I say it is alla fallacy. In order to 

rove Sir Hiram wrong, I will venture to throw outa 
Kicndiy oe. I will have a fiying-machine with 
wings, and Sir Hiram can have a very screw, just 
as large as he cares to have made; both fiying-machine 
and screw, or screws, a8 the case may be, shall be exactly 
balanced in the air by balloons. If Sir Hiram’s strong 
man can lift himself into the air, and remain there longer 
a my strong man does, I will acknowledge myself 

ten. 


eset 4 ey 
. G. CHALLIS. 
42, Cherry Orchard-road, East Croydon. 


To THE EpiTor oF ENGINEERING. 

Srr,—I have read with interest the correspondence 
which has been pomens in = columns for several 
months on ‘The Problem of Flight,” and I quite agree 
with all that Sir Hiram im said on the import- 
ance of dealing with as much undisturbed air as possible. 

Newton’s law, which states that the normal pressure on 
an inclined plane is equal to the sine squared of the 
angle, multiplied by the pressure on the e when it is 
normal to the wind, has undoubtedly deceived by its 
plausibility mathematicians and scientific men for nearly 
two centuries. This law is derived on the assumption 
that the air is composed of a number of tiny spheres 
which impact on the plane. In practice, and at low 
speeds, it is found that an aeroplane will support at least 
twenty times as much as is given by the above equation, 
while at speeds of, say, 80 miles an hour it will support 
over one hundred times as much. 

Now although Mr. Rankin Kennedy and other of your 
correspondents acknowledge the incorrectness of the above 
law, they still seem to think that all problems relating to 
the action of aeroplanes or propellers in air should be 
worked out on the “impact” theory. This is where they 
go wrong. . : - 

The air is a thermo-dynamic fluid composed of an 
exceedingly large number of tiny systems vibrating in 
restric! paths with the enormous velocity, at ordinary 
temperatures and pressures, of over 2000 ft. per second. 
When an aeroplane travels through air it forces the layer 
of air passing under it to occupy a less space. The 
particles having less distance to travel in their vibration, 
therefore, collide more times with the aeroplane—i.c., 
there is a film of compression under the aeroplane, and 
for the same reasons there is a film of suction over the 
aeroplane. We have thus three conditions helping to 
support an aeroplane :—1l. Impact. 2. Compression. 3. 
Suction. 

If we were able to drive an aeroplane so fast that before 
the comp and ex ed films had regained their 
ordinary dimensions, it passed to fresh undisturbed 
air, we should find that we could dispense entirely with 
the support derived from “impact” — i.¢., we could 
make our plane horizontal. It would then be equiva- 
lent to a large piston riding on a cushion of air in a 
cylinder. The resistance due to impact would disappear, 
and the only power required to drive it would be that 
used in overcoming the skin friction, which is very small, 
and in compressing and expanding the air beneath and 
above the plane. This loss becomes smaller the higher 
the speed, because the higher the speed the smaller are 
these films—i.e., the smaller is the amount of air com- 
pressed or expanded. Hence the explanation of Pro- 
tessor Langley’s and Sir Hiram’s paradox—that the 
higher the speed of an aeroplane, the smaller is the power 
yg oe to support a given load. 

hope I have made this clear, for the action of aero- 
planes does not appear to be understood even in high 
quarters, as I have gathered from the diagrams of aero- 
La ee in action recently published in text-books on the 
subject. 

The late Professor Langley, who thought long and 
carefully on this subject, when he wished to give a 
* popular” explanation of the action of an aeroplane in 
air, likened it to asmall boy skating-over ice; thegreater 
the speed of the boy, the thinner would be the film of ice 
— to support him. 

ow in the case of a screw or-helicopter an increase 
of speed would only increase the support derived from 
‘‘impact,” for it_would allow no fresh undisturbed air to 
be dealt with. We should give the air passing through 
the screw double the velocity; the ‘impact supporting 
force” would be doubled, but four times the energy woul 
be given to the air; therefore the faster a screw is driven, 
the less efficient it becomes for supporting a given weight 
with a given power. Its efficiency can only be increased 
by increasing its diameter, thus decreasing = 
lost, and enabling more use t be made of the efficient 
compression and suction effects. 

Sir Hiram has very clearly chown this in his letters. 
To illustrate the advantages of a propeller striking still 
air, I will give three examples :-— 

1. If a revolving screw is subjected to a cross current 
of air, it will give a preatly increased lift, and it will 
eg more load per horse- power. 

. When a peller is first started its lift is greater 
than after it has been running for some time, and the 
air has got into a steady state of motion. 

3. When a screw is run forward in an axial direction, 
if the speed is kept constant, although the slip will have 


been greatly reduced, due to the forward motion, the} pro 


thrust will not have been decreased at any practical 
speed. 
With regard to Mr. Lea’s request in last week’s issue, 





I can assure him that any kite will behave in the same 
way as the kite Sir Hiram has described, providing you 
can 
have blowing when Sir Hiram’s kite was being tried. 
I think no ‘more testimony is required to the 
fact that soaring birds, such as the albatross, are able to 
support themselves on ascending currents of air for hours 
at a time with hardly a motion of their wings, beyond 
uired in-balancitig themselves to meet the chang- 
itions of the air. 
Iam, Sir, yours faithfully, 
Apert P. THURSTON, 
Grove House, Bodney-road, Hackney Downs, 
London, N.E., July 8, 1908. 


To THe Eprtor oF ENGINEERING. 

Srz,—In your issue of June 26, pee 862, Mr. Rankin 
Kennedy states ‘‘The diagram (Fig. 1) illustrates the 
stream-lines of a screw in a fluid ” (perhaps Po will 
good enough to reproduce his diagram). It does not 
show the stream-lines correctly ; they should be as shown 
in illustration (Fig. 2) I send, and now Mr. Kennedy 
will understand why the blades of the air-blower are 
curved aft, and why the blower is placed on the suction 
side of the partition. 
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Again, Mr. Kennedy states, ‘‘A ship’s screw-blades 
certainly move in @ fairly small circle.” Looked at from 
an aeronautical point of view—i.e., remembering that 
water is about 770 times heavier than air—a ship’s screw- 
blades move in an enormously large circle; for instance, 
in marine work a thrust equal to 130 lb. per square foot 
of the screw’s disc is not unusual. On these lines, to lift 
1000 lb. in air the diameter of the screw would have to be 
about 90 ft. No wonder Mr. Kennedy cannot see his 
way clearly to make these ey 47 

Yours faithfully, . 
Horatio PHILuips, 
West Barnham, Sussex, July 1, 1908. 


To THe Epitor or ENGINEERING. 

Srr,—If anyone in this long discussion has advocated 
large propellers for flying-machines, and consistently 
condemned the small, high-s , high - acceleration 

opellers, I must claim to be that one. The formula I 

ave employed Sone agrees with all the funda- 
mental knowledge on the subject. And even Sir Hiram 


id} must be convinced by my arguments. In his previous 


letter he gave as the explanation of the inefficiency of 
propellers of small diameter the effect of the disturbance 
of the incoming air. I refuted his argument about that, 
bya — instance of a small air-propeller, which, for 
actual th 

the propellers used on his own flying-machine. In Sir 
Hiram’s letter of July 3 never a word is said about the 
air disturbance effect. Instead we have a declaration of 
the high efficiency of propellers due to their moving 
a large volume of air at low acceleration, all of which has 
been again and again clearly demonstrated by me in this 
discussion long ago. 

The exaggerations of the last letter of Sir Hiram need 
not be pointed out by me, but in regard to the geometrical 
diagrams I would only observe that if we take di mA 
as representing the horse-power driving Sir Hiram’s 
seamen, and diagram B as the relative diameter of his 

ropellers, it will not be far from a correct representa- 
tion of the facts as published about his flying-machine. 

We cannot with infinities in any engineering 
problems. We have to accept reasonable compromises 


rust, is per horse-power three times better than | grea 





the same ascending current of air which must} pro 


two propellers on the Maxim were totally 
inadequate in diameter for the large-power of the —. 
Pe - is = ideal whatever to consider in the ne 

oO ing. In ap) ing any engineering problems it 
is best consider all. that is known about the subject or 
related to it in any way; and the consideration of the 
humble air-fan blower can be recommended as a salutary 
lesson to some of the inventors of air- ers. It can 
be made’ as big as any other propeller, if that is desirable. 
Finally; it‘cannot be denied that there is a limit to 
diam and that limit depends on the engine 

power, the revolutions per second, and the pitch. No 
one would dream of putting a 100-ft,. propeller on a 


be | 1-horse-power engine, nor should it be necessary to point 


out that a 6-ft. propeller was unsuitable for a 50-horse- 
power engine. d 
As for attempting to prove that the areas of the dia- 
grams given by Sir Hiram are equal, I may do so if he 
will try to prove that they are unequal. 
Faithfully yours, 
Glasgow, July 4, 1908. RANKIN KENNEDY. 





THE SEPARATION OF OXYGEN FROM 
LIQUID AIR. 
To THE Epitor OF ENGINEERING. 

Str,—In reference to your article in the issue of June 5, 
1908, under above heading you give prominence to the 
judgment given in the Appeal Court in favour of the 
owners of Linde’s patents (British Oxygen Company, 
Limited) against ourselves (as licensees of Claude’s 
patents). We will-feel obliged to you if you will mention 
in your next issue that we—the British-Liquid-Air Com- 
pany, Limited—had obtained a favourable judgment in 
the Court below, before Mr. Justice Warrington, and that 
we have lodged a-petition to bring this case before the 


House of Lords. 
Yours faithfully, 
For the British Liquip-Arr Co., Ltp., 
René J. Livy, Managing Director. 
11, Queen Victoria-street, London, E.C., July 2, 1908. 





COMBUSTION PROCESSES IN LOCOMOTIVE 
FIRE-BOXES. 
To THE EpirorR or ENGINEERING. 

Str,—It is stated that onlookers sometimes see more of 
the game than dothe players. Reading, in ‘‘ Far Pert,” 
the report in your issue of April 3 of the discussion on 
Dr. F. J. Bislee’s paper on the above subject, it seems to 
me that both the experimenter and thoee who took part 
in the discussion of this important question have over- 
looked a feature of these trials which may altogether 
alter the inferences to be drawn from them. Both 
engines, the Precursor and the Experiment, have 19-in. 
by 26-in. cylinders, but the wheels of the latter are only 
7B in. in diameter, as against 81 in. for the former. 

The trials show the high importance of frequent im- 
pulses of the blast in obtaining even vacuum in the 
smoke-box, and consequent perfect combustion. 

Not only will the Experiment, with equal loads, 
keep more even speed, but her greater tractive power 
will enable her to avoid such late cut-off on inclines as 
will be necessary for the Precursor. ; 

In fact, other factors being equal, she will get 81 
“‘puffs” to every 75 of her rival, and will discharge a 
much gveater volume of steam per mile through her. 
exhaust than will her opponent. She thus uses her 
steam more expansively. Add that she carries 10 lb. 
higher pressure, and probably has less slip than the Pre- 
cursor, and there seems to me little doubt that her 
economy of fuel must be attributed to the design of the 
engine, rather than referred to a question of deep or, 
shallow tire-boxes. d 

I venture to think that, even if the boilers could be 
changed, the Experiment would show up superior to the 
Precursor on the particular traffic experimented upon. 


Yours truly, 
F. W. Bacu, M. Inst. C.E. 
Lima, Pert, June 3, 1908, 





Tuer Lrprartes or Lonpon.—We have received from 
South Kensington an excellent cloth-bound directory, of 
some ninety pages, of the libraries of London. This is 
primarily intended as a guide for students, having been 

ore | at the order of the Senate of the University of 
eo by Mr. R. A. Rye, Goldsmiths’ Librarian. It 
will, however, we are sure, find a welcome in a far wider 
field than this, for it will undoubtedly assist in the 
ter use of many of the accessible but little-known 
collections of works to which men engaged in all manner 
of researches would often like to make reference. The 
book is divided into three sections, dealing respectively 
with general libraries, special libraries, and_ libraries 
connected with educational institutions. While the 
work is in no sense a catalogue, it details the classes 
of works to be found at the several libraries, and gives, 
briefly, the conditions on which use may be made of them. 
Some of the libraries which are absolutely closed to the 
ordinary individual are omitted, as is also reference to 
lending libraries, &c. A fairly complete index eriables 
reference to be made quickly under either names or sub- 
jects, and gives additional value to the little work. The 
book is published by the University of London, South 
Kensi S.W., and may be procured for the small 
cost of 6d., or 9d. post free, 
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_ Tue careful regulation of the level of the water 
inside boilers is always worth attention, as tending 
towards regular steaming ; but this is icularly the 
case when water-tube boilers, or boilers containing 
only a comparatively small amount of water, are 
used. Some reliable form of automatic apparatus 
whereby this regulation can be effected is see a 
necessity in many boiler installations, in which the 
water-level is rendered uncertain by foam, and is 
worth a considerable amount of trouble and expense 
to obtain. Many devices have been schemed with 
this end in view, and the measure of their success 
has been varied, some of them having been familiar to 
engineers for a number of years. Some of these appli- 
ances are, perhaps, better known on the Continent 
than they are in this couptry, and one of them we now 
illustrate above. It is manufactured by the Lever 
Spring Suspension and Engineering Syndicate, 13, 
Grape-street, New Oxford-street, London, W., who 
had one of them on view at the Machinery Exhibi- 





— 





tion recently held at Olympia. The general arrange- 
ment of the apparatus, as attached to a water-tu 
boiler, is shown in Fig. 1, while details of the various 
parts may be seen in Figs. 2 to 9. 

The operative mechanism of this boiler-teed control 
consists essentially of two cylinders, one of which is 
placed in connection with the boiler at the proper 
water-level, and may be described as the ‘‘feeler” 
cylinder. This cylinder is provided with a piston which 
is made to reciprocate by any convenient source of 

wer. Where there is a handy source of driving, as 
in a boiler-house where there are mechanically-driven 
stokers and a line of shafting, an eccentric on the 
shaft may be employed to impart the necessary move- 
ment. 

In the case we are now describing, however, the 
driving power is obtained independently by means of 
a meta. | steam cylinder. The complete arrangement 
is shown in Figs. 2, 3, and 4, which are a vertical 
longitudinal section, a side elevation, and a plan re- 
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ctively; a and b are the “feeler” cylinder and 
the actuating cylinder, which are both carried on the 
bed c. There is also a cylinder d, which is connected 
hydraulically with the cylinder a by means of the 
pipe e, shown in Figs. 1 and 8. This small hydraulic 
cylinder is shown in Figs. 8 and 9. The relative 
positions of the various parts are shown in Fig. 1. 

It will be seen in the sectional drawing, Fig. 2, 
that one end of the cylinder a is surrounded by a 
jacket, leaving an annular space, the top and bottom 
of which are open to the steam and the water space 
in the boiler respectively, sothat the water-level will rise 
and fall in the cylinder in unison with the water-level 
in the boiler. The pipes forming this connection are 
shown at f and g in Fig. 1. The inner lining of the 
cylinder a is provided with ports, so that when the 
piston / is at the extreme back end of the cylinder 
the water-level will rise into the inner lining itself. 
The ports and the annular space are shown in 
Fig. 6, which is a transverse section through the 
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cylinder a. At the front end of the cylinder a there 
is an extension chamber i, smaller in diameter than 
the part in which the piston h works, and this 
chamber has a port connecting it to a box containing 
a valve k, which is shown in Figs. 2 and 5. This 
valve is held down by a spring, and intercepts the 
connection to the hydraulic cylinder d, as shown in 
Figs. 5 and 8. The piston A has a small extension- 
piece on its end, which enters the chamber i of the 
cylinder a towards the end of the stroke. The piston 
h receives its reciprocating motion from the rod /, 
which in its turn is actuated by the piston m through 
the crosshead x, The motion of the piston m is con- 


trolled by the valve 0, which may be seen both in Fig. 2} 1 


and in Fig. 7, the latter being a cross-section 
through the cylinder b, Between the piston-rod of the 
cylinder a and the crosshead n there is an elastic con- 
nection, consisting of two tension springs p (Figs. 3 
and 4), which enables the “‘ feeler” piston to shorten 
its stroke without affecting the driving mechanism. 
The piston-rod is extended through a stutling-box, and 
on ~~ a bell-crank 7, causes the intercepting 
valve k to lift. 

The controlling action of the apparatus takes place 
in the following manner :—Let us suppose the feed- 

ump s (Fig. 1) to be working, and that the water- 
evel rises. The water will then enter the cylinder a 
through the ports from the jacket; the piston, in its 
forward stroke, will carry the water into the small 
chamber i at the end of the cylinder a, and force a 
portion of it through the valve & at each stroke. 
Owing to the resistance of the water, the piston A 
cannot then complete its stroke, and the springs p 
are therefore extended, though in the ordinary way 
they are sufficiently strong to allow the piston to 
complete its stroke. This hammering effect on the 
water gives a series of lifts to the valve k, and at each 
blow the small quantity of water that passes the valve 
k forces the piston in the hydraulic cylinder d forward, 
and moves the cock ¢, which controls the supply of 
steam to the feed-pump, thereby either reducing the 
epeed or stopping the pump altogether, This motion 
of the hydraulic piston may be utilised in other ways; 
for instance, by turning a three-way cock the fecd- 
water may be returned to the source of supply instead 
of into the boiler ; or if a power-driven pump is used, 
the action may be used to stop the motion by suitable 
mechanism. 

As the water-level is lowered, owing to evaporation 
in the boiler, the choking action in the cylinder a is 
diminished until the piston 4 can again travel the full 
length of its stroke. The piston-rod then strikes the 
tappet-lever r, which has the effect of lifting the valve 
k between the hydraulic cylinder d and the cylinder a, 
Immediately this valve is lifted, and the pressure is 
relieved from the cylinder d, the piston returns to its 
initial position owing to the action of the springs U 
and V, Fig. 9. A portion of the water equal to the 
volume of the hydraulic cylinder is thereby returned 
to the cylinder a, and in its backward stroke the 
hydraulic cylinder piston-rod opens the cock? and 
turns on the steam to the feed-pump until the water 
in the boiler is raised to its proper level again, and so 
the cycle continues. 

The apparatus is very prompt in its action, and is 
perfectly automatic, and keep3 the water-level within 
very narrow limits. 

The small steam-cylinder b, which drives the appa- 
ratus, is shown operated by trip-gear of simple design, 
so that in this arrangement the apparatus is quite 
self-contained, and ——_e of any other source 
of power other than the boiler itself. The great 
advantage claimed for the apparatus is its simplicity. 





INDUSTRIAL NOTES. 

Tuk eighty-third annual report of the Steam-Engine 
Makers’ Society, for the year 1907, is well worthy of 
this old society, the members of which in 1850 refused 
to join ae Society of Eogineers, founded 
in that year by the efforts chiefly of Mr. William New- 
ton and Mr. William Allan. The two societies take 
in the same classes or sections of the engineerin, 
branches of trade, but the men were so well satisfi 
with the terms and conditions of membership that the 
branches refused to merge into the Amalgamation. 
The society is not, certainly has not in the past been, 
80 aggressive as some of the younger unions, but it is 
financially sound, and, in a sense, numerically strong ; 
but it is less in evidence than some of its rivals in the 
labour world. Its records are continuous from 1852, 
the amounts expended in benefits being given in 
a table for 1853 to 1907 inclusive ; and the record is a 
commendable one. 

The secretary, in his annual address, congratulates 
the members upon the continued prosperity of the 
society in 1907 ; though not up to the record of 1906, 
it was still very satisfactory, There were two dis- 
putes, one at Hull, and one at Stoke-on-Trent, ‘‘ which 
swallowed up 1000/. for a worse than useless purpose.” 
The record does not touch upon the earlier months 
of this year, so that the disputes on the North East 
Coast and elsewhere are not dealt with; but it 





may be mentioned that the society has been, and still 
is, involved in those disputes. 

The numerical progress of the society in 1907 was 
good ; nine new branches were opened, the total being 
at date 137. The new candidates admitted were 1284, 
to make up for wastage by deaths and exclusions for 
arrears. The total membership at the close of the 
year was 12,452, the net gain in members being 853. 

The total income for 1907 was 35,479/. 10s. 3d. The 
chief. items were :—Contributions, 27,603/. 1s. 6d. ; 
superannuation levies, 2865/. 93. 9d.; dividends and 
interest, 2519/7. 14s. ld. The other items, for accidents, 
emergency, benevolent grants, &c., were all under 
000/. The total expenditure in the year was 
27,301. 103. 7d. The chief items of expenditure were 
as follow :—Travelling benefit, 241/. 6s. 4d.; unem- 
ployed benefit, 6201/. 14s. 8d.; contingent benefit 
(disputes), 4997. 14s. 7d.; sick benefit, 6133/. 4s; super- 
annuation benefit, 6899/. 7s.; accident benefit, 11641. 
43. 1ld.; funeral benefit, 1656/.; benevolent grants, 
931. With all these benefits strike pay only amounted 
to 4997. 14s. 7d., as shown under the head of ‘‘ contin- 
gent benefit.” The total working expenses amounted 
to 44097. 193. 1d., all inclusive, for central office and 
the 137 branches. In a table is given all the items, 
together with the average cost per member in the year. 
The cost of superannuation was lls. per head; unem- 

loyed, 10s.; sick, 93. 10d.; funerals, 2s, 8d. The 
lance in hand amounted to 98,722/. 15s. 81., or at 
the rate of 7/. 183. 61. per member. This is a high 
average for any trade union paying large benefits such 
as the above. 

Ever since 1858 there has been given in the annual 
reports a diagram of the relative proportions of unem- 
ployed in the engineering trades, From this it appears 
that 1879 was the worst year in the series, much worse 
than in 1897 even—the year of the Federation lock- 
out. The good years, after all, preponderate ; in only 
about ten or twelve years was trade really bad. 

The creation of an ‘‘ emergency fund” in January, 
1907, was the result of a decision of the executive 
council not to join the General Federation of Trade 
Unions, but to establish in lieu thereof an extra 
fund for the relief of the members on strike or locked 
out. It was considered that the affiliation fee to 
the Federation would be in excess of the amount to be 
raised by levies if dealt with by the Society itself. 
This appears to have been the case up to the end of 
1907—how it will work out with the strikes on the 
North-East Coast will only be known when the next 
report is published. The report is most confident as 
regards its financial obligations, especially with respect 
to superannuation, the resources for which show 
increased stability, and are beyond suspicion in so far 
as aged members are concerned. 

The report reproduces the agreement entered into 
by the Employers’ Federation and the several societies 
concerned on October 1, 1907. In the face of that 
agreement it is surprising that the engineering sections 
on the North-East Coast entered into a strike. Every 
section involved was responsible for that agreement, 
and the local decision to strike was as much a blow to 
the representatives of the unions as to the Employers’ 
Federations. In fact, it was a revolt against the 
principles of their own trade unionism. The employers 
can justify their action by the terms of that document 
alone. he local men have no adequate plea of right 
to act as they did, and as they even now persist in 
doing. The report is full of timely information as 
regards the statistics of trade in the engineering and 
shipbuilding industries, so that members who care to 
know can get all the information they need. 


The Ironworkers’ Journal for the current month 
reports that the wages in the North of England dis- 
tricts remain unchanged, according to the sliding- 
scale and the auditors’ report on prices for the pre- 
ceding two months. In the Midlands the wages of 
puddlers ase reduced to 93. per ton, and of all other 
mill and forge hands by 2} ot cent., for all workers 
connected with the Midland Wages Board. At the 
last council meeting of the Iron and Steel Workers’ 
Association the question of unemployment pay and of 
dispute pay to members in the North-East districts 
was discussed at some length. The men in one of the 
districts thought that, as they were idle by reason of 
the strikes of ge and of shipyard men, and the 
lock-out which followed, they had a right to dispute 
benefit ; but the rules limited such pay to those members 
who were locked out in their own particular works. (The 
italics are as given in the correspondence.) In the case 
before the council the men did not come within that 

ap vee in aid of the men, 
but that was outvot the lodges. The matter in 
question shows how widely the effects of the disputes 
on the North-East Coast extend. It is not only the 
strikers that are affected, but all connected with the 
works which are at a standstill, and all who supply 
the materials for the works. 


category. Then a a was 
by 


The report of the National Union of Boot and Shoe 
Operatives is fairly satisfactory as regards employ- 
ment, although there was a slight decrease in the 





aggregate wages earned and paid in the month; but 
this is; it is said, usual at this period of the year. 
Disputes were infrequent and not of any magnitude. 
The one at Leicester was settled upon terms satisfac- 
tory to the operatives. Another firm had a dispute 
in the machining department, and the president of 
the union interviewed the firm, but no satisfactory 
arrangement was come to, and the union has appealed 
to Lord James of Hereford, as arbitrator, the society 
holding that the firm has violated the terms of the 
settlement. This matter will therefore come up again. 
At Kettering 1 dispute arose, which was referred to 
Mr. G. R. Askwith, K.C., of the Board of Trade. 
There was a difference of opinion as regards the award, 
and the president of the union visited the firm. The 
men were re-started, and the matter ended so far as 
the report states up to the date of publication. The 
ny had reference to Army foot-gear, and the details 
to considered were such that only experts could 
sibly deal with them. There were further disputes 
in the East End of London with Jewish employers, 
who, it is stated, are averse to the provision of work- 
shops. The matter is in the hands of the society’s 
London representative. At the recent General Con- 
ference of the union the delegates voted against the 
principle of compulsory arbitration. The contention 
is that, to be lasting, it must be mutually agreed to 
by both sides ; if not, the party aggrieved will try to 
break the agreement at the earliest opportunity. The 
continued ill-health of the general secretary has neces- 
sitated his resignation. The council, under the cir- 
cumstances, accepted it, to date from September next. 
A vote is being taken as to the amount of the retiring 
allowance to be paid to him upon his resignation. 


Oxford has done well in its reception of the dele- 
ates to the ninth annual conference of the General 
ederation of Trade Unions. The Mayor gave them a 

welcome, the Dons of the University also welcomed 
them, and Mr. Louis Harcourt, M.P., entertained them 
at Nuneham, his seat in Oxfordshire, so that altogether 
they had a pleasant visit. As regards the University 
it appears that an effort is to be made to open the 
doors of the colleges more freely to men of the opera- 
tive classes, so as to give them a chance of a university 
training. The Ruskin College has done much already. 
For some years now there has been a movement in 
favour of the course indicated at the meeting of pro- 
fessors and delegates to the conference. One delegate 
alone voiced the notion that the higher education would 
not benefit the masses much under the present indus- 
trial system. The other spokesmen welcomed the idea 
of an open door to university training. A portion of the 
sittings of the conference was held with closed doors, 
as the proceedings pertained to a revision of the con- 
stitution. As with the Paris revolutionaries in the 
eighteenth century, constitution-building is a mania 
with some unionists ; evolution is too slow for them. 
The heavy expenditure in connection with the strikes 
on the North-East Coast, and the consequent lock-out, 
were touched upon by the chairman; but as he repre- 
sents one of the discordant districts, he had to be very 
careful not to offend his constituents. Politicians have 
to consider this matter ; even the Independent Labour 
Party must trim their sails to the passing gale. That 
is why political action is so doubtful in industrial crises. 


The Old-Age Pension Bill passed through another 
stage last week, the aon | scale being adopted from 
5s. per week to ls, per week according to income. It 
seems frivolous to give ls. per week ; the cost of ad- 
ministering that shilling will be more than the pen- 
sion. The reduction in the case of man and wife is 
omitted from the Bill. At the last moment the 
guillotine was put in force, several amendments being 
excluded. The complaint was and is that the time 
was frittered away on trivial points, while, in some 
cases, points worthy of consideration were not dis- 
cussed. In one case an ex-Minister wanted to with- 
draw his amendment, but the Committee refused 
leave ; he was beaten in the division. It is hardly 
possible to forecast the effects of the measure—it is 
one of those which defies absolute calculation. 


The last of the Clyde shipbuilding strikes only came 
to an end last week, when the tin-smiths resumed work 
on the employers’ terms of reduced wages. The men 
had been on strike since the commencement of the 
year—for the whole of six months. The wages dispute 
is therefore at an end in Glasgow and the shipbuilding 
centres along the Clyde. 


No further move is reported as regards the engi- 
neers’ strike on the North-East Coast. The anticipated 
new ballot of the men has not come off, and the 
executives of the unions involved do not yar’ to 
see their way clear for further action. The deadlock 
is complete. 


The wages of the South Wales Steel- Workers were 
further reduced last week by 4 per cent. This is a 
further indication of the depressed condition of the iron 
and steel industries. Works are being closed, or short 
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time is being worked, with many discharges. The 
only branch of industry that seems to be flourishing is 
the tin-plate trade. New works are being quested in 
consequence of the demand. 


The Conciliation Board of the Northumberland 
Miners, at a meeting held on Saturday last, agreed 
upon a 2} per cent. reduction, making a total reduc- 
tion this year of 33 per cent , after a long period of 
continuous advances in wages. 


The grant of the Northumbe:land Miners’ Associa- 
tion of 10007. to help to relieve the distress on the 
Tyne-side, in consequence of the depression in trade 
and the recent strikes, was sent to the National 
Amalgamated Union of Labour for distribution mainly 
to the workers indirectly affected by the disputes in 
the early part of this year. 











The ballot of the North-Eastern Railway employés, 
on the proposal of the executive that the All-Grades 
Committee should negotiate with the officials of the 
North-Eastern Railway Company for the formation of a 
Conciliation Board has been completed. The result was 
in favour of negotiation, by 4804 votis for and 2149 
against. It is to be hoped that this will prove to be a 
peaceful solution of the differences that had previously 
existed on this question. 


The Council of the Northumberland Miners’ Asso- 
ciation decided last week, by 55 votes for to 23 against, 
to oppose the Government Mines Eight-Hours Bill. 
This will necessitate a ballot of the whole of the 
members on the questivn. 








At a meeting of 30,000 Staffurdshire miners it 
was resolved to press forward the Mines Eight-Hours 
Bill. The idea that it would raise the price of coals 
53. per ton was ridiculed. One of the miners’ members 
stated that the intention was to prevent a stoppage of 
work by strikes or lock-outs, and therefore they ap- 
plied to Parliament for a general Act. It is thought 
that the vote of the Northumberland Miners’ Council 
had reference more especially to the proposal to shorten 
the hours to eight by gradation instead of starting at 
one uniform date. 





Those who thought that trade unionists could do as 
they liked under the Trades Disputes Act will pro- 
bably feel surprise at the results of the prosecution 
arising out of the Northrop strike scenes on June 17 
and 18 last. The dispute itself is now settled, but the 
case was undertaken before the close of the strike. 
The prosecuting counsel offered to withdraw the 
charges if the defendants would apologise ; this, how- 
ever, they refused to do. The result was, after a 
rather prolonged hearing, that the man was fined 2/., 
with costs, including two guineas to the prosecuting 
advocate, or a month’s imprisonment ; the two females 
were fined 10s. each and costs, including one guinea 
each to the advocate. The persons offending can be 

gee against, but not the union as a corporate 

ody. 





The Government labourers are trying to force the 
Government to fix a minimum wage of 30s. per week 
for all unskilled labour. The officials of the Labour 
Protection League headed a deputation to the Chief 
Superintendent of Ordnance Factories. The Chief was 
not wanting in sympathy with the desire for better 
conditions, but said that the rates of wages were ruled 
by the state of the labour market—supply and demand. 
It was not right to use the Government as a lever to 
the disadvantage of other employers. 





_ The Metropolitan Vehicular Workers’ Federation 
is seeking to unite all those engaged in the traffic of 
London streets, whether working by horse, electricity, 
steam, or oil. If the federation proposed seek the 
convenience and comfort of passengers, they will have 
sympathy ; if they seek only their own ends, they will 
lack it, and fail. 





Tue Rustinc or Iron.—The question of the pation 
of iron has once more been brought before the Chemi 
Society by Professor W. A. Tilden. Repeating Moody’s 
experiments so far as possible under the same conditions, 
but exercising still greater care, Tilden finds that 
oxygen, air, and liquid water are alone necessary 
to produce rusting, the presence of carbonic acid 
or other acids is not required. Water alone also 
attacks iron in the absence of oxygen. Tilden thus 
confirms the experiments of Whitney, who first gave the 
electrolytic theory of rusting a definite shape, and the 
subsequent researches in the same direction by Walker, 
Cederholm, and Bent ; impurities in the iron set up local 
currents and favour rusting. While adhering to the 
electrolytic theory, Tilden points out that we cannot 
really speak of the behaviour of pure iron which we do not 
know. In tical rusting, carbonic acid or other acids, 
of course, play an important part. We dealt with the 
whole question, the researches mentioned and others, in 
our issues of March 13 and 20, and referred to it again on 
page 870 of our issue of June 26, 





THE TESTING OF ALLOYS.* 
By W. B. Parker, F.I.C. (Rugby). 


Tue subject of testing alloys cannot be exhaustively 
dealt with ina short paper. Consequently the speaker 
will limit his remarks to a general survey of the subject, 
with illustrations from his experiences. 

La wry Staffs.— Everyone will agree that, to te of 
value, testing must be honestly, thoroughly, and intelli- 
gently performed. Daring the last six years the author 

as had occasion to visit a large number of works’ testing 
laboratories, and regrets to say that these visits tend to 
show that the staffs of these laboratories frequently lack 
accurate and proper training for their duties. In fact, in 
some works, they have not received any training or 
education for their work. They have merely grown up 
on the spot and can only perform a limited number of 
crude routine tests. This state of affairs is not entirely 
the outcome of employers begrudging the expense of 
properly qualified operators and the necessary instru- 
ments. In some cases it is due to a fear that certain 
so-called secret processes or mixtures, which form the 
manufacturer’s stock-in-trade, would not long survive 
the advent of honest and intelligent ecrutineers. Such 
firms stand in their own light, y moe an imperfectly 
trained laboratory staff is of very limited value. It may, 
and often does, constitute a source of monetary loss. 

Modern Testing.—Modern testing requires the use of 
some form of testing-machine. Modern testing-machines 
date from 1861, in which year David Kirkald (the 
founder of the now famous testing laboratories of Messrs. 
David Kirkaldy and Son, Southwark, London), invented 
and designed the first hydraulic testing-machine. It isa 
450-ton horizontal multi-lever machine, fitted for testing 
very long specimens. A full description of it will 
found in W. G. Kirkaldy’s book ‘‘Strength and Pro- 
perties of Materials.” 

Tensile-testing machines are divisib'e into two chief 


types: 

1. Single-lever machines. 

2. Multi-lever machines. 

The 50-ton vertical single-lever Buckton machine used 
in the laboratory of the British Thomson - Houston 
Company, Limited, Rugby, is a good example of the first 
type. It is fitted to perform tension, compression, trans- 
verse, hardness and shearing tests. For testing large- 
area specimens the motive power employed is a direct- 
current electrical motor. For small-area specimens the 
stress is applied through the same gearing by means of a 
hand-wheel (not shown in the photo). For machines up 
to 100-tons capacity the vertical single-lever type is pre- 
ferable, and for these sizes the b2st motive power is prob- 
ably an electric motor working through suitable gearing. 
This purely mechanical machine has the advantage over 
the hydraulic machines that the stress can bs maintained 
constant upon the specimen for any length of time, and 
therefore the gradual stretch of materials under constant 
loads can be estimated. Such tests are now of consider- 
able importance to designing engineers. 

The second group of machines is sub-divisible into : 

Class A: Vertical multi-lever machines. 

Class B: Horizontal multi-lever machines. 

Messrs. W. and T. Avag> machine is an example of 
Class A, while Messrs. Buckton and Co.’s 100-ton 
horizontal machine illustrates Class B. The horizontal 
multi-lever type is the best for machines of over 100 tons 
capacity. 

Speeds of Pulling and Loading.—For testing alloys and 
pure metals it is essential that the pulling s shall 
under nice control. For a50-ton machine the maximum 
working speed of the pulling-head should not exceed 1 in. 
per minute. The minimum should be } in. minute. The 
return, or non-working, speed of the pulling-head should 
be fully 3 in. per minute, otherwise the work goes too 

of the poise weight for loading (when 


slowly. The - wm 
worked by mechanical means) should also be variable and | beca 


capable of control. 

or a 50-ton machine, the author thinks the maximum 
rate of the traverse of the poise when loading should not 
exceed half a ton per second—in fact, this is usually too 
fast. The measurirg scale and vernier should be graduated 
in both pounds and tons (avoirdupois), because it saves 
considerable time in reporting. 

Sampling.—Sampling is a subject which creates much 
difference of opinion. To sample wrought alloys, such as 
drawn, rolled, and squirted bars, rods, and narrow strips, 
it is merely necessary to cut off (cold) a sufficient length. 

The author has standardised the following lengths for 
use at the British Thomson-Houston Company, Limited, 
Rugby :— 

TaBLE I.—Relation of Length and Diameters of Samples. 


Dimensions of Stock. Rounds, Square, | 
Hexagon, &c. 





Length of Sample. 
Minimum Requirements. 





From and including 1.50 in. and over 


15 
” 1.25 in, to 1.49 in. 12 
ae 0.875 in, to 1.26 in. 10 
- 0.625 in. to 0.874 in. 8 


at 0.400 in. to 0.624 in | 7 





The 12-in. and 15-in. lengths permit two short test- 
ieces being turned out of them, or one long test-piece. 
Poctwene is usually given to one long test-piece, because 
the accuracy attainable on this is greater than on the 
shorter ones. 
In the case of hexagons the diameter of the inscribed 
circle gives the dimension to be worked from when taking 





* Paper read before the British Foundry men’s ‘Asso- 
ciation, Birmingham branch, May 23, 1908. 


g test-bars 
be | connection with the results of the tests that 


be | majority of alloys, provided the metal is well mixed. 


samples ; and in the case of flats (rectangles) the smallest 
jcross-sectional dimension—thus : A bar 1 in. by 4 in. cross- 
section allows a 4 in. diameter grip and test-piece; there- 
fore the sample piece must be 7 in. long. 

Thin Sheets and Wide Thin Strips.—Thin sheets and 
wide thin strips are best sampled by punching out a —e 
3} in. wide by 15 in. long in a press. The crude meth 
of cutting out the strip by means of a chisel should be 
avoided : it damages the samples. 

Sheets over 4 In. in Thickness.—Sheets over } in. in 
thickness are sampled by shearing the strip off. In the 
case of very thick sheets and slabs either saw, plane, or 
slot it off. 

Cast, Forged, or Rolled Rings, Hvops, or Sleeves. —Cast, 
forged, or rolled rings, hoops, or sleeves are best sampled 
by ‘‘parting off” a portion of the ring, sawing this into 
convenient lengths, and turning the test-pieces out of 
these. They must neither be hot nor cold-straightened, 
because it considerably alters their physical properties. 

Large irregular-shaped forgings are best sampled by 
cutting out a sample bar with a hollow drill. 

In important cases sample both the thickest and 
thinnest portions of the metal, because in wrought metal 
more “ work” has been done on the thinner parts than on 
the thicker, and in cast material the difference in the 
rate of cooling (due to differences in thickness) often causes 
marked differences in the strength of the two portions. 

Sampling Cast Alloys.—Cast alloys are sampled by test- 
bara which are either cast on the actual castings or sepa- 
rately. With some alloys it is highly necessary to record 
the casting temperature used. For this purpose the 
thermo junction pyrometer manufactured by the Cam- 
bridge Scientific Instrument Company is very suitable. 
The methods of preparin have so im ta 


© author 
will instance a few of his experiences in this matter. 

Moulds.—Either a (1) green sand, (?) dry sand, (3) loam, 
or (4) chill mould can be used. Each gives different test 
results, the difference between the elastic limits some- 
times amounting to 50 per cent. In ordinary everyday 
foundry practice either green or dry sand moulds are in- 
variably understood to be used herefore, loam or chill 
moulds should not be used unless with the full knowledge 
of all parties concerned. 

Position of the Mould uhile Casting.—Some foundries 
cast the bars in vertical moulds, others in horizontal, and 
others in slightly inclined positions. Most of these con- 
ditions influence the results, and it is important to record 
on the reports the exact condition employed. 

The author has experimented with test-bars 1§ in. in 
diameter by 15 in. long, and finds that with dry sand- 
moulds the vertical method gives poor results if the alloy 
possesses a eutectic solidifying at alow temperature. The 
eutectic segregates at a point about three-quarters of the 
way up the bar, especially if it is cast too hot and not 
fed Such bars fracture at the point of maximum segre- 
gation, and have a characteristic cup-and-cone fracture, 
due to the difference in strength of the inner and outer 

rtions, as shown in Fig. 1, ‘Sample of Cup-and-Cone 

racture,” page 54. 

The horizontal method gives good results provided the 
metal is a clean metal, otherwise the “top side” is 
usually defective. 

The middle test-piece in Fig. 2 shows top side defects, 
which were not visible on the outside of the casting. 

The inclined position usually avoids ‘top side” 
defects. 

The vertical method gives good results with ~~ 

o 
is the best for ordinary foundry tests. 

Sampling Castings.—Where it is imperative to ascer- 
tain the properties of an actual casting, the test-bar 
should be moulded on it, so that the bar forms an integral 
portion of the casting, as shown at A, in Fig. 3. The bar 
should not be ‘trun off” the casting, as at B, in Fig. 3, 
use it leaves too much loophole for trickery. 

Test-bars intended to form part of an actual casting 
must be moulded and treated in exactly the same manner 
as the actual casting. It is not only dishonest, but 
criminal, to treat the test-bar in any way differently from 
the actual casting when it is intended to demonstrate the 
true properties of the casting. Yet some firms habitu- 
ally chill the test-bara which they send away as samples 
ep ay their quotations; and the author regrets 
to say he has several times had to expose persons using 
the very reprehensible practice of chilling test-bars 
which were ordered to be, or understood to be, cast upon 
green or dry sand castings. This trick is done solely to 
obtain high test results, especially for the elastic limit. 
The author recently detected a case in a well-known 
foundry—a firm generally considered respectable. 

Fig. 4 ehows the evidence of this chilling. You will 
note the glazed and crinkled surface of the chilled bar, 
and compare it with the part where it joined on to the 
actual casting. 

This species of dishonesty should always be most 
severely dealt with, for it not only means risking the 
safety of costly machines, but also the lives of their users 
and others. It is not always possible to bring the facts 
home to the perpetrators, and it requires both knowledge, 
nerve, and personal integrity to disclose and ve such 
cases. In the case just mentioned a h -shaped 
steel chill-mould was built in the sand. It was built up 
in 1-in. widths, as per Fig. 5. 

This chill formed the mould of the test-bar, but no 
other part of the casting had been chilled. The yield- 
point of the chilled test-bars determined according to the 
maker’s specification was 21 tons per square iach, but 
en from the actual casting proved it was un- 
sound, and that the yield-point varied from 7 to 16 
tons ~ equare inch. The two outer test-pieces in 
Fig. 2 are the actual test-pieces, In some cases heavy 








chills are hidden just under the surface of the sand, close 
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by the test-bar; the latter, of course, becomes chilled. 
This is not so effectual as the first method described. 
Another trick which has been used at times is to set a 
jece of metal in the mould, so that it 
mes “burnt on” to the casting, and is itself sur- 
rounded by a thin layer of cast metal, which hides its 
true character, and enables it to be off as a.cast 
test-bar. Inspection of the mould before shutting down 
would, of course, ab once disclose the first and last tricks, 
and probing the sand with a venting tool would discover 
the second. But very often the inspector is not sent 


| There are so many practi 


| standardisation, based u 


parallel portion; the shoulders, which have a radius or 
a ~- and the enlarged ends for gripping. : 
ules for governing the design of tension specimens 
have been formulated. In France and Germany formule 
based upon the so-called ‘‘ Law of Similarities ” are used. 
The Beisich Wer Ofice wee the formala “L= 4 JA, 
where A = area of gauge len an = gauge length.” 
5 ont Wiffielties in using such 
formula that Americans have preferred more empirical 
fixed gauge lengths. 
tion now becoming orthodox 
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until the makers report the castings have been cast and 
fettled. It then becomes mere difficult to prove such 
a This was the case in the instance reported 
above. 

Tests and Test-Pieces.—If compelled to select only one 
kind of test, the author generally decides upon the 
tension test. } 

Torsion tests require special machines, such as the 
Avery torsion-tester, or special attachments to a tension 
machine. 

Transverse tests, if carried beyond the elastic limit, 
degenerate into mere bending tests, which are not of so 
much value. 

Compression and shearing tests rank next to the tension 
test for general utility. 

The shape and dimensions of test-pieces vary according 
to which test is required. Ina tension specimen there 
are three main parts—namely :—the gauge length, or long 


























THE CHILL SURROUNDED THE TEST BAR AND 
THEREFORE ACTUALLY FORMED ITS MOULD. 


Method employed for chilling Test bars 
peo Shown ww Drawing. 














in Great Britain is that devised by the British Engi- 
neering Standards Committee (E.S.C.), founded in 1901. 
Copies of the forms of British tensile test-pieces can be 
obtained from the secretary of the E.S. Committee. 

For bar and rod materials there are two alternative 
E.S.0. gauge lengths—namely : L = 8d, and L = 9d; 
d = diameter of gauge length. The shorter one is for 
specimens tested without enlarged ends, the longer one 
for test-pieces with screwed or other enlarged grip-ends. 
The increase in length is necessary to prevent errors in 
elongation due to the Paw of the larger diameter of 
the grip-ends. The E.S.C. test-pieces A, C, D, and E, 
are quite acceptable, but there is an objection to their 
test-pieces B and F when worked to the exact minimum 
ratio of the gauge lengths and diameters specified— 


namely, the gauge lengths are ii lar fractions which 
cannot be quic' 
shown in Table I 3 ; ‘ 
A system of fixed gauge lengths, such as 2 in., 3 in., 
5in., 8 in., and 10 in., arranged in proper relation to the 
|commonly used diameters (for diameters see Table ITI.), 
| would be more practicable. 

In fact, this is arrived at if we take the nearest whole 
number to the exact E.S.C. ratios. Table ITI. also shows 
the correct relation for the diameters of the grip-end D 
and gauge length (d.), Gauge lengths must be uniform in 


y marked off on the specimens; this is 
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‘SAMPLING CASTINGS 
A. Correct, B Incorrect Method of Moulding 
theTest Bar 


Fig.6. STRESS STRAIN (TENSION) DIAGRAM 
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!diameter throughout their lengths, but the author's 
practice is to allow 0.001 in. uniformly above or below the 
nominal diameter. 

Grip-Ends and Shackles.—Circular specimens should 
have screwed ends. This is the very best practice, and 
is as quick as any other, provided the proper shackles are 
used in conjunction with them. When, for economy, it 
is desirable to avoid screwing the ends of specimens, 
use radiused shoulders and spherical seatings, but 
always avoid the slovenly method of gripping round test- 
bars in flat wedge-grips; it is most unsatisfactory. 

Tension Test.—Doubtless most foundrymen and engi- 
neers have seen tension tests performed, and remember 
that the phenomena are as follow :— 

The stress or pull is gradually increased upon the 
specimen, which transmits it to the measuring lever, where 
it is balanced by the movement of the poise weight. 
With most metals the extension of the specimen is small 
at first, and it is easy to maintain the lever in balance. 
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upposing the specimen is a ductile metal or alloy, as the 
a continues a load is reached at which the extension 
all at once becomes rapid, and often it is not ible to 
keep the lever balanced—i.e., floating. The load then 
has to be much more slowly applied. This rapid elonga- 
tion is tically uniform throughout the gauge length, 
and it forms a very distinct phenomena if the metal is 
ductile, but is not so apparent in me 

This point is variously named :— 

(a) The yield-point. — 

(b) Breaking-down point. 

oy Drop of the beam. . 

i is rapid stretch only lasts a short time, and then the 
bar appears to recover its strength, and again requires 
additional stress. (N.B.—Very few alloys show this 


70. TENSION TEST B 








at 


of 


(ese.n) 


126 
£.-6,363-6 Tons per Sg Inch 


B-6,194-7 ° « 


Tons per Square Inch of Original Area 


(ese) 


” Om apa of strength,” hence they have no definite yield- 
point). 

Continuing the test, a second load is reached at which 
the stretch again suddenly increases rapidly, but this time 
no recovery of strength occurs, and, in fact, the greatest 
load the specimen will carry has now been reached. This 
load is therefore named ‘‘the maximum load” (or 
“strees”). Looking at the specimen, it will be noticed 
it is now “‘drawing out” or ‘‘necking down” locally ; 
that is, the di ter is d ing.at one spot much more 
than anywhere else. This second rapid elongation is 
usually restricted to a length of about 1 in. of a gau 
length ; and if the specimen is accurately made, and the 
metal is homogeneous, this local reduction of area occurs 
practically on the middle point of the gauge length. 

_ From this stage the test has to be continued by ‘* back- 
ing” the weight on the measuring lever—i.e., continue 
pulling—but decrease the load in order to keep the lever 
floating. Common-sense, of course, shows this is neces- 
sary, because the area of the specimen continues to be 








Elongation of 10Inch Sp 








rapidly reduced. The operator continues reducing the 
load at such a rate that the lever remains floating until 
suddenly the specimen breaks. It breaks in the drawn- 
down portion. The load on the specimen at the moment 
of ee “*the true breaking load” (or 
**etress ” ‘ 

In the case of ductile metals, it is often considerably 
less than the maximum load. In harder metals, and most 
cast alloys, it may coincide with the maximum load, or be 
only a very little less. In ductile metal, the breaking 


1 uires 

it, oad ta that reason few laboratories take the trouble 
todo so. They generally leave the poise weight standing 
at the maximum load until after the fracture occurs. 
This is aslovenly practice, and it sometimes influences the 
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STRESS-STRAIN DIAGRAM 
PREPARED BY 
W.B. PARKER. RUGBY. ENGLAND 


Dry Sand Casting 
Green » ” 


D Sand Casi ing Hammered 
vy. 
Chilled 9 " 


Tons per Square Inch 


” 


Cast Test Bars 2 Inches Dia. 





8.T.H."HISH TENSION’ ALLOYS CAST AT RUGBY 
Test Bars 1% Inch Dia. 


Ferruginous Brass, Chilled Casting 
ditto Di ” 
C. 10% Alaminium Bronze, Chilled * 
ditto Dry Sand 


Elongation of 7 Inch Specimen in Inches 


elongations, reductions of area, and the appearance of 
ibe lantans. The true appearance of the fracture is not 
obtained unless the specimen is broken while the lever is 
floating. Hard metals usually fracture without much 
local reduction of area. ? . 

Many reports confuse the maximum load with the 
breaking load by wrongly calling the maximum load the 
breaking load. The report should state the maximum 
load, as it is the most important of the two. 

Stress - Strain Di .—If, before commencing the 
tension test, there is attached to the gauge. the 
specimen an instrument which can indicate the stretch 
occurring with each increase of load, and the readings ob. 
tained within the whole test are plotted upon squared 
paper, making the loads ordinates and the ) 
abscisse, you will find wrought ductile metals and mild 
steel give curves like the one shown in Fig. 6. 

On_ the curve are lettered points which will now be 


described. 
The M L and B L stand for the maximum and break- 


both skill and time to accurately determine | } 








ing loads just described. TEL stands for true, or 
theoretical elastic limit. It is connected with a 
retical ion regarding the behaviour of metals 
under pulling stress—namely: ‘That all metals behave 
within certain limits of loading as though they are per- 
fectly elastic bodies.” This means that when loaded wii 

a small load of, say, 2 tons per square inch, they stretch or 


elongate a certain amount, say 0.0002 in. (seae5)3 but 
upon removing this load they again recover their original 
length. 

It was supposed that by gradually loading and unload- 
ing in this man’ using increasing loads, a load is ab 


mer, 
last reached at which the material no longer has power to 
recover its original length ; but, instead, remains perma- 


SKETCH SHEWING POSITION 
Of THE SPECIMENS 

















| AS | 
# This Line Indicates Position 4 Surface Extent of 
a Gack Partially Developed on Face. 





The Test Specimens were Prepared as Close 
to the Or iginal Fracture as 


nently stretched (elongated) by a small but definite 
amount. This anent elongation is called a ‘‘ perma- 
nent” set, and the load which produces ‘the first perma- 
nent set is called the true limit of elasticity, or theoretical 
elastic limit. 

Taste II.—Relation of Gauge Lengths to Diameters of 








Gauge Lengths. 
Exact E.8.C. Actual Gau 
ey ag Minimum Gauge | Lengths to be Used 
2 Lengths, with Diameter (d). 
in. j in. in. 
1.265 (X 9 =) 11,385 11.5 
1129, 10.161 10.25 
0.874 a 7.866 8 
0.798, 7.182 7.25 
0.714 =, 6.426 6.50 
0.618 ,, 5.562 5.75 
0.564 = 5.076 5.25 
0.437 = 3.933 4 
a 8.218 3.25 
0.300 oe 2.700 2.75 








TaBLE II[.—Relation of Grip Diameters to Commonly Used 
Gauge-Length Diameters. 























Gauge-LengthDia-| Actual Dia- | 
= 7¥ meter (4) aoe {o> to be meaty? *) Area 
meter D. ‘or Gauge to (de). 
Exac = | 
t Ratio r x " Length. 
in. in. | 8q. in. 
1.75 1.313 1.265 1.250 
1.50 | 1.125 1,129 1 
125 | 0.938 | 0.874 0.600 
1.25 0.988 or 0.798* 0.500 
1 0.750 0.714 0.400 
0.875 0.656 0.618 0.300 
0.750 0.568 0.564 0.250 
0.625 | 0.469 0.437 0.150 
0.500 0.875 0.857 0.100 
0.400 0.300 0.300 0.0707 





* Use 0.798-in. diameter by preference. 


The definition of the theoretical elastic limit is usually 
stated thus :— 

_ ‘The unit stress, beyond which a portion of the elonga- 
tion remains as a permanent set.” Experimenters tried 
to utilise this theoretical definition of the elastic limit for 
the com valuation of me’ but discovered that, 
truly speaking, few materials definitely possess such a 
point. It was found that a small permanent setoccurs in ° 
some alloys and pure metals with any loads, never mind 
how em egereey if the metal is in the dead-soft or 

1th 


In other instances the so-called “‘ permanent set” is not 
truly t;it gradually disappears, eudouly segues 
sufficient lapse of time to become immeasurably small. 
These facts necessitated the following qualification of 
the definition :—‘‘The true elastic limit is the stress at 
which permanent set first becomes visible (? measurable).” 
This is no improvement; it is of very limited practical 
use, for it is entirely upon the delicacy of the 
instrument used for the measurement. _ 

The attempts to work to this definition have created 
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great confusion. It is a source of much friction between 
makers and users of alloys, owing to each independently 
deciding what shall be considered the ‘‘first permanent 
set.” For instance, in a laboratory where the operators 
do not know how to use any instrament more delicate 
than a 6-in. rule and a pair of compasses, the author has 
found the “‘ first permanent set” fixed at 0.01 in. on a 2-in. 
gauge length. thers who pride themselves upon using 
a kind of “inside” micrometer gauge take a ‘“‘set” of 
0.003 in., or, in very rare cases, a ‘‘set” of 0.001 in. ona 
2-in. gauge length. 

While the official testing laboratories of Germany, which 
use very sensitive mirror extensometers capable of show- 


of an inch, fix the 


ing extensions of less than 5 


point to correspond with a permanent set of about 
0.00004 in. on 2 in., probably, for engineering work, a 
permanent set of 0.0005 in. on 2 in, is sufficiently accurate, 
while 0.001 in. is certainly the maximum allowable. This 
test is very slow because of the necessity of unloading 
and reloading which has to b2 performed at every incre- 
ment of the stress of 1000 lb. per square inch. The con- 
fusion gathered round this definition is such as to make 
it very desirable to abandon it for commercial work. 
Moreover, it is questionable whether the true elastic 
limit has any existence in fact, although it is still very 
useful in engineering to consider that materials are 
elastic for small loads. 


TabBLe IV.—Anderson’s Strength of Materials Diameter 
of Specimen, 0.707 In. ; Gauge Length, 2 In. 





1. 


| 

Break- | 
ing 

Load. 


| 
| 6. 


5 3. ; b 
Permanent Permanent 
Elong .- Elongations in| E'ongations 


| Load. | tions in| 2 In. Gauge | per Inch of 
Length. 


Treat- 
. ment. 
Inches. Length. 





tons pe: tons per 
8q. in. | sq. in, 


te 
a 
s 


S8eE 
aS88 


0.0005 
0.00075 
0.001 
0.00175 
0,002 


eee 

OPN Aer 
3s 
S 


yo 


ad 
88 


27.35 


BS 


0 0005 
©,001 
0.0025 
0 003 
0.005 


0 00025 
0 0005 
0.00125 
0.0015 
0.0025 


: Seneocoes 
ren SS 
= See oO 


0.001 
0.0025 
0.003 
0.004 
0.0055 


0.0005 
0.00125 
0.0015 
0 002 
0.00275 


s20-—— 
AKIO 


: OP parM 
& 


0.0005 
0.0010 
0.0025 
0.0045 


0.00025 
0.0005 

0 C0125 
0.00225 


0 00025 
0.0005 
0.001 
0.002 


0.0005 
0.001 
0.002 


20.35 0.004 


Hooke’s Law.—The researches of Robert Hooke in 
1676 disclosed the fact that up to a certain point the 
elongations produced by loading are approximately pro- 

rtional to the loads required to produce them. This 
aw breaks down at large loads because of the permanent 
sets they produce, This point is marked “‘ P E L” on the 
diagram, because it is called the ‘‘ proportional elastic 
limit.” It is defined thus :— 

‘The proportional elastic limit is the load (stress) at 
which the elongation (strain) ceases to be in proportion 
to the load (stress), and corresponds to the point where 
the line representing the strain (if shown diagrammatically 
by plotting the stresses as ordinates, and strains as 
abscisse) departs from the straight.” This is a much 
more —— definition, aud it is in use in Kirkaldy’s 
and other British laboratories which do official testing. 

It is the definition standardised for use in the British 
Thomson-Houston Company’s specifications. It has a 
slight disadvantage of depending to a certain extent 
upon the delicacy of the instrument used ; but it is quick, 
because it does not require the unloading and reloading 
of the specimen, and a moderately coarse extensometer 
(reading to, say, 0.0001 in. with accuracy) can be used for 
its determination, The instrument used by the author is 
shown in Fig. 7. It is known as Unwin’s micrometer 
and spirit-level extensometer. This is graduated to 
read to jo 999 in., and can be used for gauge lengths from 
2in. up to12in. When a 2-in. gauge length is used the 
graduated head lying in front of the shackles is used; it 
takes less space than the one fitted on the specimen. 
Usualiy, as soon as the proportional elastic limit is passed, 
the instrument is removed, and the maximum and break- 
7 are then determined as usual. 

his instrument is only suitable for vertical testing 
machines. (N.B.—It is not necessary to actually plot 
the curves ; the P E L can be read off from the test 
figures. However, it is preferable to plot the curve, 
= . eliminates experimental errors in individual 
ings. 





TABLE VIa.—Resvtts or EXPERIMENTS TO ASCERTAIN THE ELASTIC AND ULTIMATE TENSILE STRENGTH, 
&c., or SpEcIMENS PREPARED FROM PORTION OF BRONZE PROPELLER- BLADE. 





| ORIGINAL. 
| 


Description. 
Elastic per 


Area. Square Inch 


Diameter. | 


Stress. 


Ultimate per! to 
Square Inch/ Ultimate. | Fracture. 


EXTENSION A 
ppear- 
ance 


Ratio (Contraction 
0! of 
Elastic 


In 8 In. 


Area 2 of 
| In2In. Fracture. 





Fractured. in. | sq. in. Ib. tons 


See sketch 
Stamped. 


PP | 


1101 | 
| B. on cut 
| S.E.B. No. 2 
1102 | On blade near fracture 


Brand. 
Stone’s bronze 
London, 1905 
Marked. 


arked. 
Indiana, 12/8/1906 | 0.798 | 0.500 
in paint 


Turned 


Aft. on rim, 0.798 0.500 32,000=14.3 
rtion 

14/1,” | 
0.798 0.500 33,000=14.7 


1103 34,500=15.4 


| 48,400=21.6) 


| 57,200=25.6 


49,450=22.1 


lb. tons per cent. | percent. percent. | per cent. 


| 


66.1 6.8 5 4.3 Granular, 
| | | | sound 


57.7 9.2 | 7.7 Ditto 
| 
| 


5.6 4.5 








| | Mean 33,167 =14.8 


51.683 = 23.1 


6.3 | 


64.5 7.2 


“| 


| 
6.2 | 





TABLE VIs.—ReEsvutts oF EXPERIMENT TO ASCERTAIN THE RESISTANCE TO BENDING STRESS. 
Distance between supports, 10 in.; load applied at centre. 








| | 


STREss. | Ratio 


DEFLECTION (INCH) AT 
| 





Dimen- | 


. -] 
Test | gee 
No. | Description. | ‘gions, | _ | Elastic 


Tctal 


i to | 
pe Ultimate. 1000 Lb. 


| | Angle. | Effects. 


2000 Lb. 3000 I.b. 4000 Lb. 5000 Lb. 6000 Lb. 
| 





PP lb. | per cent. 


| planed | 
1101 | Seeabove LOOx10(; 2450 6120 $8.2 
\(Bent with out-| 
| side of casting | 


lin tension) | 


0.032 | 


| deg. | 
0.109 0.198 0.410 0,896 | 27 | Cracked, 


} 


0.064 


| 
| 


| 





TABLE VIIa.—Resvtts or ExpeRgiMents TO ASCERTAIN THE ExLastic AND ULTimaTeé TENSILE STRENGTH, &c , 
or SPECIMENS PREPARED FROM THREE Bronzk PRoOPELLER- BLADE STUMPs. 





| 
| ORIGIFAL 


| 

Description. | 
Dia- 

meter. 


Elss‘ic per 
Ares. Square Inch | 


STRESS. 


Ultimate 
per Square 
Inch. 


EXTENSION, SETS, AT 
Lenetm, 5 IN. 


; /80, 000 40,000 50,000) ry¢5. 
\Ib. per Ib. per'lb. per| mate 
= In. Sq. In. |Sq. In. 2 


to Ultimate. 
Area at Frac- 
ture. 
Fracture. 
sion in 2 In. 


Ratio of Elastic 
Contraction of 
Apearance of 
Ultimate Exten- 


| 
| 





Ib. 
25,000 


| inches |:q. in. 
Turned 
From | 0.798 | 0.500 


blade 
Ditto 


Propeller flange S 1, 
root of blade re- 
maining, fractured 

Stamped B.C. No. 2 
R. 6/0, 17 ft. 8 in. ; 
on rim, 18. ft. 2in.; 
1/1, 16 ft. 11 in. 

London, 1900 (cast 
on) 


0.798 | 0.500 |24,5°0 





From | 0.798 | 0.500 |24,000 
flange | } 
| 


Mean 


Propeller flange S 2, 
root of blade re- 
maining, fractured 
Stamped BC No. 3 
B 16/0, 17 ft. 8 in. ;on 
rim, 18.2 in., 1,1, 
16 ft. 11 in. 


From | 0.798 0.500 | 


blade 
Ditto 


23,900 


0.798 | 0.500 '28,900 


Stone's bronze, | From | 0.798 | 0.500 |28,000 
London, 1900 range| 


(cast on) | 


tors, Ib. 
61, 


63,890 
52,830 
24,500= 10.9,59,483 = 26.6 
144,710 


'63,900 


p.c. | 


10.6 | Granular, 
| gound 


14.8 | Ditto 


? 
° 


tons p.c. 


4.98 


p.c. 
40.5 


p.c. 
14 


| p.c. 


| 0.86 


p.c. 
| 1.92 


— 


730 


88.3 | 18.6 | 0.52 | 





16.3 
11.6 


0.45 
0.€2 


0.56 | 2.80 


5.7 | Granular,! 7. 


| irregular 
} 
| 
| 


ll |Granular, | 


| 
8.40 | 
} sound 


4.8 |Granular,| 6 


unsound | 





‘ie oe |23,600 = 
From | 0.798 | 0.£00 |25,000 
blade 
maining, fractured | 
Stamped 17ft.8in.;] Ditto; 0.798 0500 |25,0C0 

on rim, 18.2 in., | | 


1/1, 16 ft. 11 in. | 
London, 1900 (cast 0.714 = 0.400 | 25,700 
on) | 


Mean 


Propeller flangeS 3, 
root of blade re- 


From 
flange 











10.5 |47,420=21.2 
|57,£00 


/63,€C0 


|25,883=11.3 62,963=28.1 


18.9 
7.4 | Granular, 9.5 
| speckled 
11.2 | Granular, 13 
sound | 


40.2 








has to be taken into account in judging the test results; the 


used for such castings. 


Cambridge Scientific Instrument Company, Cambridge, 
England. It is shown in Fig. 8, page 54. 

At preeent it is only arranged to work upon a 200-milli- 
meter gauge length, but the author has urged them to make 
it applicable to all sizes from 2in. to 12in., because inspec- 
tion of the instrument has convinced him it is suited to 
commercial testing. It is quickly adjusted and is robust, 





and probably it could be applied to both vertical and 
horizontal machines. The micrometer screw has a 
}-millimetre pitch ; the head is divided into 100 parts; 
each division on the head cquals ;;45 millimetre, and by 


the eye tenths of a division, or nee millimetre, can be | 


estimated. It is not claimed the results are trust. | 
worthy past +5; millimetre (say, 0.00004 in.), but this 





A new extensometer has just been designed by the 


is ample for determinations of the proportional elastic ' 


ReMARKs.—The test specimens were prepared (as sketched, see Report B) from two posit‘ons in the castings, the principal ones as 
near to the original fracture as practicable, and others from the boes or flange of the pro 
when poured. The castings were found to be practically sound throughout when cutting them up. The thickness of metal 


ller ; this was the top of the casting 


specimens, being cut from the actual section, are not strictly 


comparable with tests obtained from the usual smail section cast bars. The metal is, we consider, practically very uniform 
when compering the various positions of specimens in each casting. Judgin 
behaviour of the metal when machining, we consider it to be of good quality an 
peller S2 is not quite so good as that in S1 and 8 3;; but yet we consider it is of sufficiently strong and tough a nature to be 
The bending specimens were bent respectively in opposite directions, one with the side next the 
original ekin in tension, the other with the side next the centre of the casting in tension ; with a view of ascertaining whether 
there were any marked variaticn between the metal at the cutside and the centre of the casting. 


from the above test results, and also the 


suitable for its purpose. The metal in pro- 


limit and modulus of elasticity. It is time such instru- 
ments were used in works’ laboratories for important work. 

The next point cn the curve is ‘J REL,” which 
stands for ‘‘Johnson’s relative elastic limit.” It was 
proposed by Professor Johnson, of St. Louis, U.S.A., in 
1891. He defines it as, ‘‘ The point on the stress-strain 
diagram where the rate of me npn is 50 per cent. 
greater than it is at the origin of the curve (¢.¢., the mini- 
mum rate).” 

He describes its determination as follows :— 

“Draw a tangent to the stress-strain diagram at the 
origin and then lay a lel ruler on a line making with 
the load-line an angle whose tangent is 50 per cent. 
greater than that of the original tangent line, and then 
move the ruler until its edge becomes tangent to the 
stress strain diagram, and draw such tangent line; tke 
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TABLE VIIs.—RESULTS OF EXPERIMENTS 








INCREASED BENDING STRESS, 


DISTANCE BETWEEN Supports, 12 In.; Loap AppLiep AT CENTRE. 








TO ASCERTAIN THE RESISTANCE TO DEFLECTION UNDER A GRADUALLY 





























STRESS. , DEFLECTION (INCH) AT 
Test Ratio of 
No DESCRIPTION. DIMENSIONS. ey Elastic Ng pecammeaaeeer 6 ea ae eer Tse ee ee ANGLE EFPEcts. 
a | Elastic | Ultimate | Ultimate. 
| | Total. | ‘Total. 1000 Lb. | 1500 Lb, 2000 Lb. | 2500 Lb. /8000 Lb. |3500 Lb. 4000 Lb. 4500 Lb. |5000 Lb. 5500 Lb. | 
ars — 7 
JJ} in. Ib. Ib. r cent. deg. 
oo | ‘ ; 
| an | 
4178 e: From blade { 1.00 x 1.00 | 1900 5500 84.5 0.032 | 0.051 0.086 | 0.133 | 0.208 | 6.350 | 0.568 | 0.901°| 1.38 56 om, sound, granular, 
“ | | ’ } uniform. 
4174 28 * .» | 1.00 x 1.00} 1750 5275 33.2 0.032 | 0.057 | 0.097 | 0.155 | 0.257 | 0.441 | 0.718 | 1.19 1.86 70 Ditto 
4177 » flange | 1.00 x 1.00) 1900 5180 36.7 0.032 | 0.059 0.092 | 0.142 | 0.256 | 0.410 | 0.697 | 109 1.61 46 Ditto 
| Mean 1850 5318 34.8 0.032 | 0.056 | 0,092 0143 | 0.239 | 0.400 | 0.661 | 1.06 1.62 57 
4189 Bei From blade | 1.00 x 1.00} 1500 4152 36.1 0.083 | 0.068 0.118 | 0.207 | 0.870 | 0.675 | 1.16 30 Broken, sound, granular, 
> | } uniform. 
4190 | gs ee /1.00 x 1.00} 1450 4378 $3.1 0.036 | 0.078 0.197 | 0.243 | 0.400 | 0.800 | 1381 49 Ditto 
4193 | » flange 1.00 x 1.00; 1500 4225 35.5 0.033 | 0.070 | 0126 | 0.237 | 0.438 | 0780 | 1388 4t Broken, sound, irregular 
Mean 1483 4252 31.9 0.034 | 0.072 0.124 | 0.229 0.403 | 0752 | 1.98 40 
4181 Bes ‘ae blade | 1.00 x 1.00 1800 4995 86 0.035 0.060 0.092 0.147 0.235 0.387 0.657 1.69 34 ont sound, granular, 
. | } uniform, 
aisz | $.¢ | ” | 1.00 x 1.00; 1900 5270 36.1 0.034 | 0.062 | 0.088 | 0.136 | 0.223 | 0.369 | 0.590 | 1.66 1.63 45 Ditto 
4185 | @ » flange {)1.00 x 1.00} 1900 5140 37 0.034 0.062 | 0.091 0.144 | 0.229 | 0.398 | 0.620 | 1.05 .65 41 Ditto 
NE eR SOP Pe ale 
| |seon 1867 5135 36.4 0.0384 | 0.061 0.000 0.142 | 0.229 | 0.885 | 0.622 | 1.07 40 
| ‘ 





others from the boss or flange of the propeller ; this was the top of the casting when 


ReEMARKS.—The test specimens were prepared (as sketched, see Report B) from two positions in the castings, the principal ones as near to the original fracture as practicable, and 
t J t poe The castings were found to be practically sound throughout when cntting them up. 
thickness of metal has to be taken into account in judging the test results ; the specimens, being cut from the actual section, are not strictly comparable with tests obtained from the 


The 


usual small-section cast bars. The metal is, we consider, practically very uniform when comparing the various positions of specimens ia each casting. Judging from the above test 
results, and also the behaviour of the metal when machining, we consider it to be of good quality and suitable for its purpose. The metal in propeller S 2 is not quite so good as that in 


S$; and S3, but yet we consider it is of sufficiently strong and tough a nature to be used for such castings. 
the side next the original skin in tension, the other with the side next the centre of the casting in tension; with a view of ascertainiug whether ti 


the metal at the outside and the centre of the casting. 


R E L is located by eye as this point of tangency.” 
Fig. 9 makes this clearer. 

Professor Johnson thinks we ought to adopt this in 
England, and call it the relative elasticlimit. It certainly 
is time the E.S.C. standardised a definition for the 
elastic limit (not yield point), which should be applicable 
to all classes of metals. Personally, the author erp od 
favours the proportional elastic limit determined by 
extensometers graduated to ;, joo in. 

The relative elastic limit is the next best suggestion, 
but it necessitates always plotting a curve, and is, there- 
fore, not so quickly determined as the PEL. Both the 
PEL and RE L necessitate the use of an extensometer, 
or an autographic r_corder, for their determination. The 
next point A EL is the ‘‘apparent elastic limit.” It is 
often erroneously quoted as ‘‘the true elastic limit” by 
persons who do not know, or find it inconvenient to 
know, the difference. The apparent elastic limit is ‘‘ the 
stress which produces a ——— seb equal to three- 
twentieths of 1 per cent. of the gauge length.” 

Tt equals a 0.003 in. set on a 2-in. gauge length. 

The letters E Y P mean “English yield point,” as 
defined in Government specifications thus : - ‘‘ The yield 


point will be taken as that point at which the permanent’ 


elongation is 0.01 on a 2-in. gauge length.” 

This equals 0.5 per cent. of the gauge length. It has 
no value except asa very rough test for passing mate- 
rials. Its use probably arises from the difficulty inspec- 
tors encounter in testing materials in badly-equipped 
and staffed laboratories. . 

Autographic Recorders. — The quickest commercial 
method for determining with accuracy the proportional, 
or relative, elastic limit, is to use a properly-designed 
autographic stress-strain diagram apparatus of the 
mechanical type. This should be designed to magnify 
the strain (elongation) not less than four or five times 
unity, and to work with three stress (load) scales— 
namely, 1 in. = 10 tons, lin. = 5 tons, and 1 in. = 2.5 
tons, The strain could readily be magnified to 8 or 10 
times unity by suitably arranging the cords and clips on 
the specimen. This is a good method for works use if 
used intelligently. Unfortunately many of the mechanical 
autographic apparatus supplied with machines are in- 
correctly designed. 

We will now consider some results obtained upon com- 
mercial alloys in the form of test-bars and castings. The 
first are Professor Anderson’s tests upon sterro-metal, 
cast at Woolwich Arsenal between 1851 and 1872, and 
tested with the Arsenal machine (see Table IV., page 55). 

These exemplify foundry practice of many years ago, 
also the method of testing then in vogue. Assuming, 
for the sake of comparison, that the load producing 
0.001 in. permanent set on 2 in. is approximately 
the ae Tae elastic limit, then the elastic limits 
are 89, 6.9, 7.1, 6.4, and 11.4 tons per square inch, 
with an average of 8.1 tons per square inch. The 
average breaking load (really maximum load) is 20.1 tons 

r square inch, so that the proportion at elastic limit 
is only 40.3 per cent. of the maximum load. Chilled 
specimens had similar elastic limits at 14 8, 9 8, 15.5, 10.2, 
and 10.6 tons per square inch, which average 12.1 tons 
per square inch, an increase of about 34 per cent. upon 
the sand-cast metal. The breaking loads for chilled bars 
averaged 29.2 tons sguare inch, an increase of 45 per 
cent. upon the sand castings. The ratio percent. of limit 
to breaking load rises to 41 per cent, or an increase of 
only 1 per cent. 

_ The curves in Fig. 10 represent modern foundry prac- 
tice (in 1907) in the U.S.A. arsenal foundry at Water- 


town, Mass. ‘The proportional] elastic limits are :— 
(2) Dry sand casting: 11,000 lb. = 4.9 tons per sq. in. 
(>) Green sand casting: 10,000 ,, =44 ,, © 
(c) Chilled casting : ee. = SE ‘- 





The maximum loads are :— 
(a) Dry sand _ casting: 20,000 ,, = 8.9 tons per sq. in. 
(6) Green sand casting : 18,000 ,, = 8 -— 
(c) Chilled casting : 29,000 =i3 (Cli, 
There has been practically no improvement made in 
the proportional elastic limit. Of course, the composi 


- 
tions may not permit strict comparison, but still it is 
a remarkable fact. Note the effect of the different 
moulds, and compare with the curves in Fig. 11, 
illustrating some tests made by the author this year 
on dry sand and chilled alloys test-bars. Here we have a 
low <u elastic limit, but an improved maximum 
load. The ‘‘ ferruginous brass” is comparable with sterro- 
metal. Now what results do large castings give? Perhaps 
the largest and heaviest so-called bronze castings made 
are propellers for large steamers. They are nearly always 
moulded in loam. By the courtesy of Messrs. David 
Kirkaldy and Son, the author is able to quote results of 
three investigations made by them upon broken propellers. 
Tables V. and VI. (A and B), and Table VII. Pa and B). 


TaBLE V.—Tension Tests on Specimens Cut Out of a 
Broken Bronze Propeller- Blade. 





May, 18834. Report K. 

— Pear ae 

Stress. Lb. 25 ic #8 

per Sq. In. 25 Sef, 
Position of Specimen. % ofs ig Ls $35 
¢ Els uli. Zosle_ £354 
& tic. | mate. gs 5 omISaa 

p.c. p.c. | pe. 

Cut out of central {| 1697 7900 | 30,273 26.1 | 31.4 42.5 
posi ion 1698 7200 | 22,352 | 82.2) 19.5 23.2 
Mean | 7550 26,312 29.1 | 25.4 32.8 

Cut out of edge 1699 | 9300 | 36,990 25.1 | 39.2 | 49.8 
position. | 1700 8600 | 34,930 21.7 | 36.4) 46.1 
Mean | 8950 35,960 23. 47.9 


David Kirkaldy and Son, Southwark, 8.E. 
The oldest is dated 1884, but they are fairly typical of 
what is produced to-day. Note the low proportional 
elastic limits—only one report records any elastic limit 
over 14tons per equareinch. The elongation is generally 
low when the elastic limit is high, and vice versed, and yet 
engineers continue apecityins 30 per cent. elongation on 
2in. In large thick unchilled castings the proportional 
elastic limit is never very high. Thisis partly due to the 
slow rate of cooling, and it accords with experience 
gained with nearly all industrial alloys and pure metals. 
The most authoritative text-hooks are full of warnings 
respecting the uncertainty and variableness of the physical 
properties of alloys when cast in large castings, and the 
author’s experience fully confirms this fact. The positions 
of the test-pieces in the propeller-blade are shown in 
Figs. 12 and 13, psge 55. ; 
‘Phese results clearly indicate a most important fact not 
sufficiently well known to designing engineers—namely :— 
‘* The proportional elastic limit” of the so-called high- 
tension, or propeller, alloys when cast in large dry or green 
sand or loam castings is rarely higher than 14 tons per 
square inch, and averages about 9 tons per square inch. 
The very high elastic limits reported in advertisements 
cannot be genuine if they are claimed to apply to these 
alloys, when cast in either dry or green sand moulds. 
Such results are usually yield-points similar to the EY P 
described abcve. It is very easy to obtain high maximum 
loads on these alloys, but the proportional elastic limit 
remains low unless the metal is chilled or wrought. 
Heavy chilling considerably raises the proportional elastic 
limit, and will raise the English yield point 100 per cent. 
Some manovfacturers of these bronzes systematically omit 
the elastic limit from their reports and advertisements. 











The bending specimens were bent on in opposite directions, one with 


ere were any marked variation between 


Mr. Kirkaldy says:—‘‘Makers blame engineers for 
specifying ‘too high’ un elastic limit. If this is so, it is 
use such elastic limits are advertised, and engineers 
therefore specify them in the belief that they are genuine, 
and may be readily guaranteed.” 

There would be fewer troubles in engineering if 
designers would accurately determine the proportional 
elastic limit of their metals, and would base their factors 
of safety upon these results, and not upon the maximum 
load or yield-point. This particularly applies to large 
alloy castings, such as propellers, &c. e should hear 
far less of breakages and other damages to propellers if, 
instead of changing designs to theoretically cure fancied 
weakness in designs, the metal was completely and 
systematically tested. 

The author strongly advises thoroughly testing all 
broken castings, because the results are more trustworthy 
than those obtained upon test-bars. Generally speaking, 
for structures to be safe and to have long life in use, ex- 
perience proves that the working stresses in the materials 
must be well below the proportional elastic limit of the 
materials, probably, on the average, not more than one- 
fourth of it, although under some conditions they may 
reach 50 per cent. of it. 

It further shows it is unsafe to base factors of safety 
upon either the yield-point or maximum load of brass 
foundry alloys. Cast copper alloys almost invariably 
have a definite proportional elastic limit; but, correctly 
speaking, they have no definite yield-point, and their 
maximum loads are largely influenced by local defects. 

The author’s thanks are tendered to Messrs. David 
Kirkaldy and Son, and the British Thomson- Houston 
Company, Limited, for permission to quote results ob- 
tained in their laboratories. 








_Proressor Stopoia.—The well-known expert on tur- 
bines and hydraulic engineering at the Ziitich Polytechnic 
College, Professor A. Stodola, has been awarded the 
Golden Grashof Medal, the highest distinction which the 
institution can confer, by the Verein Deutscher Inge- 
nieure on the occasion of the annual meeting, held at 
Dresden last week. This is the second time that the 
Grashof Medal has gone to Switzerland ; the late Sulzer- 
Steiner was the first recipient of this honour. 





Expostons IN Coat-Mings.—According to the Times, 
a new yee pe wee, Be been opened at Liévin under the 
auspices of the Central Committee of French Coal-Mines, 
for the purpose of carrying out investigations into the 
causes of explosions in coal-mines. The director is M. 
Faffanel, who, previous to the design and equipment of 
the new laboratory, visited similar institutions in Ger- 
many and Belgium. It is claimed that the new one just 
opened is one of the most complete in existence, 


Trpz-Tasies. — The German Naval Depastment has 
been | any tide-tables, and from 1910 these 
tables will be ready fully a year in advance; that is to 
say, the tables for the year 1911 will be offered on 
January 1,1910. The tides do not depend on the position 
of the moon and sun only, of course ; situation and local 
winds are important factors, which can only be deter- 
mined by long-continued observation, conducted without 
interruption day and —— In this respect different 
ports are not a well served, and‘a sifting has been 
effected as to the stations on which the calculations are 
to be based. Nearly a dozen new stations have recently 
been added, and a few of the stations formerly on the 
list have been erased. On the proposal of the Imperi 
Observatory, at Wilhelmshaven, an international ex- 
change of the tide predictions has been started, and is 
now a ree between the British, Datch, German, 
and Uni tates Governments. 
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BOILER TEST; HAND AND MECHANICAL 
FIRING. 


WE have received figures of comparative boiler 
tests made at the hydraulic power-station of the 
Alexandra (Newport and South Wales) Docks and 
Railways, at Newport, Mon. One of these teste was 
made under hand-firing conditions, and was carried 
out by the dock company in 1907. The second test 
was made after the boilers had been fitted with 
Bennis stokers and compressed-air furnaces, and was 
conducted by the staff of the British Engine, Boiler 
and Electrical Insurance Company, Limited, on behalf 
of the dock company, Messrs. Ed. Bennis and Co., 
Limited, also being represented at the test. 


2674 
..| Hand 
.., March 25, 
1907 
7} 
3 


Test No. .. - 
System of firing 
Date of test .. 


Duration of test ee ae 
Number of boilers used in test 
Conditions of Evaporation (Averages). 
Temperature of feed-water—entering eco- 

nomiser nip ee es deg. F. 
Temperature of feed - water — enterin 
boiler .. ‘3 pm he deg. F. 
Steam-pressure by gauge _ Ib. per sq. in. 
Corresponding saturation bees 5 
eg. 


.. hours 


2382 
183 


380.8 


Temperature of steam leaving eee yf sas 
Number of degrees of superheat deg. F. 
Heat supplied to each pound of water—in 
economiser .. - ee Th.U. 
Heat supplied to each pound of water—in 
boiler B.Th.U. 


Heat supplied to each pound of water—in 
superheater .. ee os B.Th. 
Heat supplied to each pound of water— 

Total oe mn B.Th.U. 
Factor of equivalent evaporation, as from 
and at 212 deg. F., including economiser 


Nature of Coal Used. 


Class of coal .. én on ioe on 
Calorific value of coal per pound, as fired 
8.Th. U. 
Ash per cent. of coal .. am 
Price of coal per ton, delivered 
Quantity of Coal Used. 


Total weight of coal burnt .. a | 
Coal burnt per boiler per hour... se 
Coal burnt per square foot of grate surface 
r hour os ee a ow 
Total weight of ash and clinker .. é 
Percentage of ash and clinker to weight 
of coal .. a - per cent. 
Quantity of Water Evaporated, Actual. 
Total quantity of water evaporated lb. 102,558} 
Water evaporated per boiler per hour ,, 3, 6,409 
Water evaporated per square foot of boiler 
heating surface per hour .. ae 7.79 
Water evaporated per pound of coal __,, 8.62 
Total heat supplied to water per a 
of coal .. oe ee ee B.Th.U. 10,500 
Equivalent Quantity of Water Evapo- 
Toeed, as from and at 212 deg. Fahr 
Total equivalent evaporation 
— evaporation per 
our .. my a ‘9 or \ 
uivalent evaporation per square foot of 
iler heating surface per hour .. Ib. 
Equivalent evaporation per pound of ay 


22.5 


6.3 


129,322 
8082.6 
9.82 


o>, a 
boiler a 


Efficiency and Economic Results. 


Total thermal efficiency obtained per cent. 
Cost of fuel to evaporate 10,000 Ib. of 
water, as from and at 212deg.Fahr. d. 


[7 R. le. 


vy of 
Coal burnt per square foot of grate sur- 
face per hour pi ~~ ac) 
Water evaporated, as from and at 212 
deg. Fahr., per square foot of boiler 
heating surface per hour .. - . 
Water evaporated, as from and at 212 deg. 
Fahr., per pound of coal... .. ‘Ib. 
Total thermal efficiency obtained ro. 
Cost of fuel to evaporate 10,000 lb. of 
water, as from and at 212 deg. Fahr. d. 
Comparison of Results. 
Extra water evaporated, as from and at 
212deg. Fahr., per boiler per hour p.c. 
Extra water evaporated, as from and at 
212 deg. F. per pound of coal percent. 
Reduction in fuel cost per 10,000 Ib. eva- 
porated vs ve -» percent. 











~* Specific heat of superheated steam, 0.55. 
t Tested on bomb calorimeter by the Manchest 


Commerce. 

t Net actual effective nog mayen after deducting 1} per cent, 
of the total steam produced, pro ‘ed to be used by steam jets and 
stoker-driving engine. 


In the first trial all three boilers of the installation 
were used, but in the more recent test only two out 
of the three were used. The boilers are all identi- 
cal, and are Musgrave Lancashite boilers, 7 ft. in 
diameter and 28 ft. long. The heating surface of 
each boiler is 823 square feet, and the grate area 
33 square feet, giving a ratio of heating surface to 
grate area of 24.94:1. Natural draught was used in 
both tests. The fuel used was small Welsh coal, so 
there was no formation of smoke in either test. The 
draught at the back of the boiler for the stoker trial was 
0.35 in. ; for the hand-fired trial it was not recorded. 


Ch h ° 








It is pointed out to us by Messrs. Bennis that in the more 
recent test no attempt was made to press the boilers to 
their maximum capacity. One boiler only was kept at 
ful] power, while the second was regulated to suit the 
station load. If forced, the consumption of 22.5 lb. 
of coal per square foot of grate per hour could, 
Messrs. Bennis claim, have been raised to 30 lb. ,and still 
have shown good efficiency, with the fuel and draught 
employed. It will be seen that the figures in the table 
herewith show a very substantial saving in the coal- 
bill for the mechanical method. 





CATALOGUES. 

Tue Sanrras Execrricat Company, 61, New Cavendish- 
street, W., have issued a catalogue of a large variety of 
oe ta apparatus, including all kinds of light 

t! Cc. 


Messrs. Flowerdew and Co., 14, Bell Yard, Temple 
Bar, London, have sent us a card drawing attention to 
the fact that they undertake translation work in technical 
and scientific subjects. 


A circular from Direct-Gas Fuel, Limited, 17, Victoria- 
street, S.W., is devoted to a description of Gregory’s 
smokeless furnaces; in which air is injected by steam jet 
into the furnace, both above and below the grate. 


The Midland Bottlers’ Engineering Company, Castle 
Boulevard, Nottingham, have recently issued a folded 
card on which areillustrations of bottle-brushing machines, 
washers, screw-stopper-cleansers, corking-machines, &c. 

Messrs. William Geipel and Co., Vulcan Works, St. 
Thomas’s-street, S.E., have brought out a circular relat- 
ing to Herion graphitic carbon brushes for electric 
machines, made in several degrees of hardness, &c. 


The Crittall Manufacturing Company, Limited, 11 and 
12, Finsbury-square, E.C., have published a pamphlet 
containing sketches of a number of important buildings 
a ta in which their steel window-frames have been 


Messrs. Smart and Brown, Erith, have issued two large 
sheets, of which one gives illustrations of a number of 
motor-boats, launches, &c., built by them, while the other 
illustrates their petrol and paraffin motors for these boats, 
or for use in conjunction with dynamos as small generating 
sets. 

A circular from Mr. Markus M. Bach, Charlottenburg- 
A., Leibnizstrasse 33, describes his system of metallic 
packing-rings suitable for steam om gee up to 
360 deg. Cent. These rings are cl , and are filled 
with graphite. 

Messrs. Mavor and Coulson, Limited, 47, King-street, 
Mile End, Glasgow, have sent us a card relating the 
experiences with Pick-Quick bar coal-cutters in Natal. 
A circular of electrically-driven pumps is also to hand 
from this firm. 


Messrs. Lassen and Hjort, 52, Queen Victoria-street, 
E.C., in conformity with the prevailing fashion, have 
issued a ‘‘Gazette,” of which one num is concerned 
with the question of ‘‘ Does it Pay,” with special refer- 
ence, of course, to water-softening. 

From Mr. C. F. Carver, Limited, Alfred-streeb Mills, 
Nottingham, we have received a well-printed catalogue 
referring to shafting, pulle7s, plummer-blocks, and acces- 
sories. This list is priced, and shows couplings, blocks, 
brackets, &c., in considerable variety. 

A list from the Bedford Engineering Company, Bed- 
ford, illustrates and describes steam-cranes built by this 
firm, a4 as locometive cranes, —_ ba cranes with 
curved jib, permanent-way cranes, long jib, gantry and 
other cranes, as well as grabs, buckets, &c. ~~ 

The India-Rubber, Gutta-Percha, and Telegraph Works 
Company, Limited, Silvertown, E., have issued their list 
No. 27 of prices of gutta-percha, india-rubber, silk and 
cotton-covered wires, jointing tools and materials, in- 
cluding complete sets in boxes, &c. 

The Electrical Company, Limited, 121, Charing Cross- 
road, W.C., have sent us a pamphlet dealing with their 
flexible lamp strips for decorative out-of-doors illumina- 
tion, using miniature lamps. The strips to which the 
lamps are fitted may be bent to any desired shape. 


A little pamphlet to hand from Crosby’s Steam-Gage 
and Valve Company, 147, Queen Victoria-street, E.C., 
describes the methods employed in the construction of 
their pressure-gauges. The pressure-tubes are screwed 
instead of brazed, and all parts are interchangeable. 

An almanack for the second half of the year has reached 
us from Messrs. W. T. Glover and Co., Limited, Traf- 
ford Park, Manchester. This is a tear-off almanack with 
a leaf foreach day, on which, in addition to the date, is 
given some pithy or humorous comment on the ways of 
the electrical world. 


The American Coal and Shipping Company have sent 
us, from their Paris address, SP Boulevard Bourdon, a 
catalogue, ‘‘H,” of valves and cocks for high pressures. 
This list shows, in addition to a great variety of 
Jenkins and Richmond pattern valves, water columns, 
three-way cocks, whistles, &c. 

The Warner Engineering Company, Limited, Dart- 
mouth-street, Westminster, have published a circular 
relating to the Warner non-parallel axle truck for rail- 
ae ange a ae This was recently psa 2a in 
our columns, is designed to improve the riding of 
cars on the track and round curves,  ?! _ 

The Sloan Electrical Company, Limited, 15, Fore-street 
Avenue, London, E.C., send us a leaflet relating to a 





quick rivet-jointer for electrical wires, cables, &c. No 
soldering is required, the ends of the cables being slipped 
into a metal joint, and held by being pressed into bulged 
recesses by rivets inserted. 

Messrs.. Orenstein and Koppel, Bush-lane House, 
Cannon-street, E.C., have sent us a price-list of plate- 
layers’ tools and machinery for railway construction. 
This list is priced throughout, and covers all platelayers’ 
appliances, and much relating to railway work, such 
as wheel-presses, pumps, jacks, &c. 

The July list of the Machine-Tool Company, Limited, 
London-road, Nottingham, contains new and second-hand 
drilling-machines, la‘ engines (horizontal and vertical), 
machinists’ tools, such as centering-machines, vices, sur- 
face-plates, &c., saws, special American machines, rolls 
for plate-bending, and others in great variety. 

The British Electric Transformer Company, Limited, 
Hayes, Middlesex, have just issued a circular relating to 
the Berry Patent Auto-Transformers for use with metallic 
filament lamps. These are made with two separate wind- 
ings, with one secondary conduit only, or with two separate 
secondary circuits, the latter giving the best efficiency. 

The Electrical —~"p: Limited, 121 to 125, Charing 
Cross-road, W.C., have lately published new circulars 
relating to their portable testing instruments, ‘‘ Aegma” 
miniature lamps, &c., these lists being priced. Specifi- 
cations of their alternating-current motors, dynamos and 
—, for continuous current have also been received 

y us. 

The Lunkenheimer Company, Cincinnati, Ohio, 
U.S.A., have recently published a cloth-bound price-list 
of 564 which must be quite one of the most com- 
plete catalogues referring to brass and iron valves, cocks, 
gauges, injectors, lubricators, oil-pumps, &c. The illus- 
trations are somewhat small, but sufficient information is 
given in the text for guidance. 


The British Aluminium Company, Limited, 109, Queen 
Victoria-street, E.C., have sent us two pamphlets on 
‘* Aluminium.” One is concerned more es ally with 
aluminium, compared with copper, for electrical pur- 
pares while the other deals with aluminium on rather 

roader lines, and describes the Kinlochleven undertaking 
and other matters. 

Messrs. Dargue, Griffiths, and Co., Limited, 25, Buck- 
lersbury, London, have issued a catalogue got up in 
rather uncommon form and style, which relates to their 
systems of heating, hot-water supply, ventilating, &c., 
and discusses relative costs of various systems. The book 
is illustrated with pictures of large buildings fitted up by 
this firm, and the catalogue portion relating to ventilators, 
&c., is priced. 

A circular from Messrs. Wright and Wood, Limited, 
Century Works, Halifax, gives prices of this firm’s make 
of two and three-phase induction motors. The various 
requisite particulars are given, and in the specification we 
note that the motors have an overl capacity of 
25 per cent. for one hour, and for a moment of 50 per cent., 
the motors being rated for a moderate temperature rise of 
about 75 deg. Fahr. 





Naval 4ND Coast-DEFENCE ORDNANCE.—The Artil- 
leristische Monaishefte have recently published a very 
interesting article in which the British, German, and 
French 12-in. guns are com . Among other state- 
ments, it contains the following with reference to British 
guns :—‘‘ Brazil, so it would appear, has adopted for her 
two new battleships 13.5-in. 45-calibre guns, to be built 
in England. ... England will have to decide whether 
to increase the length of her 12-in. = to 50 calibres, or 
to follow the example of Brazil and maintain the length 
of 45 calibres hitherto adopted. ... If the length of 50 
calibres be chosen, the British method of gun-construction 
will have to be modified ; but the adoption of the other 
method of construction depends as to whether England 
can manufacture steel pieces of the required size and 
homogeneity . . .” and so forth. The article is illus- 
trated by diagrams, which show the muzzle energies for 
various calibre guns by the different manufacturers. It 
—— also the muzzle energy of 12-in. 45-calibre 
and 50-calibre guns. The figures given for the latter are:— 
Kru 365 metre-kilogrammes per kil mme-weight 
of the gun; Schneider, 314; Vickers, 3; and Arm- 
strong, 263. The three latter figures are maximum to 
guns. Now we believe Messrs. Krupp have recently pro- 
posed to build a 12-in. 50-calibre gun weighing 67 tons, the 
muzzle energy of which was to be in the neighbourhood 
of 18,000 metre-tons. This is one of the numerous guns 
which have not, so far, emerged from the pa stage. 
There is nothing at all extraordinary either in the weight, 
67 tons, or in the muzzle- energy, 18,000 metre - tons, 
considered separately. But if the two be considered 
together, they offer a curious particularity. If the 
total muzzle-energy be divided by the muzzle energy 
per kilogramme weight of gun, 365 metre-kilogrammes, 

iven by our contemporary, we find that 
the gun in question should not have weighed more 
than barely 50 tons. If, on the other hand, the total 
muzzle- be divided by the weight given for the gun. 
67 cain, anated 268 metre-kilogrammes only, per kilo- 
gramme weight of gun, a figure which is about equal to 
that given by the writer for the Armstrong gun. 
We agree with the opening statement made by our con- 
temporary to the effect that ‘‘the Russo Japanese War, 
and more ially the battle of Tsushima, have shown 
the high value of a powerful naval ordnance... . ” and 
we should like to point out that British gun-constructing 
firms—French firms also for that matter—have much more 
experience in the ‘actual ” construction of naval guns, 
including the most powerful, than any German firm. 
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**ENGINEERING” ILLUSTRATED PATENT 
RECORD. 


Compttep By W. LLOYD WISE. 
SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFI- 
CATIONS UNDER THE ACT OF 1907. 

The number of views given in the Specification Drawings is stated 
in each case ; where none is mentioned, the Specification is not 
illustrated. 

Where inventions are communicated from abroad, the Names, 
&c., of the Communicators are given in ital es 

Copies of Specifications may be obtained at the Patent Office, Sale 
Branch, 25, Southampton Buildings, Chancery-lane, W.C., at 
the uniform price of 8d. 

The date of the advertisement of the ey mye od of a Compl te 
Specification is, in each case, given after the abstract, wnless the 
Patent has been sealed, when the date of sealing is given. 

Any person may, at any time within two months from the date of 
the advertisement of the acceptance of a Complete Specification, 
give notice at the Patent Ofice of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


ELECTRICAL APPARATUS. 


20,814. British Insulated and Helsby Cables, 
Limited,and H. Allen, Prescott. Cable-Connecting 
Devices. [7 Figs.) September 19, 1907.—This invention has 
reference to joints or connections between multicore electricity 
supply mains and branch conductors or cables ; and it has for 
object to provide a junction or connection of the clip or 
mechanical type. a designates the electric cable or main, 6 being 
the several conductors contained in it. At the points where con- 
nections are to be applied to the conductors b, the outer covering 
or sheathing of the cable is removed, the insulation covering of 
the conductors b removed, and the metallic conductor itself bared. 
After the connections or fasteners have been fixed in position, the 
open or bared conductors will be insulated or enclosed, according 
to the requirements of the case. c is the metallic strip or ribbon 
of the connection, d is a presser block, e a holding-block, and f a 

















binding-screw. The holding-block e is secured to the metal 
ribbon c by a rectangular ring g, between which and the block the 
«ibbon passes. One end of the ribbon is turned over the ring g, 
whilst the other end is extended, and bent at its end into tubular 
form, to fit over the branch conductor i, on to which it is clamped. 
In applying the connector, the ribbon c is passed round the bared 
portion of a conductor b, and the holder-block ¢ is placed between 
the two ends of the ribbon, which may be arranged to extend out 
radially from the main; and then the ring g is threaded over 
these two parts and pressed down, so as to press them on to the 
block e. In this condition the block will be in its secured posi- 
tion ; and then, with the presser-block d placed over the outside 
portion of the conductor b, the _—_ or connection is completed 
by screwing the screw f through the block e, and pressing the 
lock d on to conductor b. (Accepted May 20, 1908.) 


10,719. A. H. Mayes, Hassocks, and Ferranti, Ltd., 
Hollinwood. Electric Motor-Starters. [2 Figs.) May 8, 
1907.—This invention relates to motor-starters, and has for its 
object to provide an improved safety device adapted to prevent 
the starter from being closed too rapidly. The invention con- 
sists in an electric motor-starter having mechanical and electro- 
magnetic means for connecting and maintaining in connection an 
operating element and a switch element at different parts of their 
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travel. In carrying the invention into effect, according to the 
form illustrated, the end of the contact-arm a is provided with 


an electro-magnet } and also a spring-catch c. e operating 
handle / is arranged to slide in a semi-circular groove e. To the 
handle / isattached an armature /, having a projecting tongue g, 
which, in the ‘‘ off” position, is adapted to be held by the spring- 
catch c. A spring-clip is provided adapted t> hold the handle in 
the “on” pone when required, and spring or like means are 
provided for causing the contact-arm to fly back to the ‘‘off” 





posftion when released from the handle. A circular rim of metal 
& is so arranged that when the contacts on the moving arm a 
make contact with the first, h, of the fixed contacts of the switch, 
an extension i of the spring-catch c bears against the circular rim 
k, and thereby releases the mechanical engagement of the arma- 
ture of the electro-magnet, so that the armature and handle of 
the switch are free from the contact-arm unless there is an 
electro-magnetic attraction between them. The operation of the 
device is as followg:—In order to start the motor, the handle / 
with the armature f may be pressed right back to the “off” 
position. The projecting tongue g on the armature is thus 
engaged with the epring-catch. The handle is now moved for- 
ward, and carries with it the contact-arm @ through the mecha- 
nical engsgement between the catch ¢ and ew g. When the 
moving contacts reach the first fixed contact A of the switch a 
circuit is made through the shunt-magnet of the motor and 
through the electro-magnet b, carried by the contact-arm, thus 
holding the armature f to the electromagnet } independently of 
the catch. The circular rim k now bears against the end of the 
catch and releases the hanical engag t, and the further 
movement of the handle J carries the contact-arm @ with it by 
means of the elect gneti tion. Should the move- 
ment be too rapid, and the current becomes excessive, the usual 
current coil comes into operation, and by its action short-circuits 
the electro-magnet carried by the contact-arm. The effect of this 
is that the contact-arm is released from the handle, and imme- 
diately flies back under the action of its spring to the ‘‘ off” 
position. (Accepted May 20, 1908.) 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 








17,611. Willans and Rob’ Limited, J. C. 
Peache, and M. H. Ro . Inuternal- 
Combustion es. (3 Figs.) August 1, 1907.—This 


invention relates to internal-combustion engines working on the 
two-cycle system. As heretofore, the scavenging charge of air is 

rovided by an enlarged portion of the working piston working 
in an enlarged extension of the working cylinder, and so forming 
an annular air-pump ; but according to this invention a mechanic- 
ally-operated valve for controlling the admission of air to, and 
its delivery from, this scavenging cylinder is also provided. a is 
the working cylinder, in which works a piston b, having at its 
outer end an enlargement c formed upon it to work in a corre- 
sponding enlargement d of the outer end of the cylinder a; cis a 





connecting-rod connecting the pistons b and ¢ with a crank on 
the main crank-shaft f of the engine. g is a piston-valve recipro- 
cated to and fro past a port kh opening into the inner end of the 
annular space between the cylinder d and piston b. One valve g 
is provided for each cylinder. The valve at the end of its up 
stroke leaves the port A open to an air-inlet pipe, whilst at the 
end of its down stroke it closes the passage from the air-inlet 
pipe to the port and opens a from the port to a com- 
pressed-air receiver j. Each valve g is coupled by a connecting- 
rod k to acrank on a shaft 7 which is driven by helical tooth- 
wheel gearing from an intermediate shaft, which is iteelf driven 
from the main crank-shaft f by similar gearing: This shaft / 
extends from end to end of the engine, and al| the valves g are 
operated from it. (Accepted May 20, 1908.) 


MOTOR ROAD VEHICLES. 


14,469. J. H. Mann and Mann’s Patent Steam- 
Cart and Wagon Company, Limited, Leeds, Steam 
Motor-Vehicles. [3 Figs.) June 24, 1907.—This invention 
relates to a boiler of the locomotive type intended to be used 





with steam motor-vehicles. a@ indicates the barrel of the boiler, 
the top of which is made flat instead of round, so that it can be 
carried rearwards to form the top of the fire-box sheil, and suffi- 
ciently close to the top plate of the fire-box to permit of the same 





being riveted together by dishing one or both with or 
without the insertion of a ring, so as to form a firing-hole in and 
through the top of the fire-box, instead of at the side, as is usual. 
The flat top of the barrel ion of the boiler has a large opening 
cut out in it, the plate being provided with a flange or So inos 
to receive a dome g, the diameter of which is less than the dia- 
meter of the curved part of the barrel only by the amount neces- 
sary to this construction, or thereabouts. The dome is carried to 
such a height that the height and relatively large diameter pro- 
vide not only the necessary steam space, but allow of the working 
water-level being some distance alove the top of the boiler barrel. 
As a consequence, the space above the top of the fire-box is 
always filled with water, and remains so i ve of any 
inclination of the road or vehicle. This construction leaves but 
little flat surface on the top of either the barrel or fire-box, which 
requires to be strengthened by stays. It also allows of the fire- 
box being fed with fuel direct from a hopper h having a sloping 
bottom. The bottom of the hopper is connected with the firing- 
hole by means of a tube i having sliding doors fitted in the upper 
and lower ends thereof. (Accepted May 6, 1908.) 


4029. Argyll Motors, Limited, and H. 
Alexandra N.B. Di itial-Gear (8 Figs.) 
February 22, 1908.—This invention has for its object to simplify 
and improve the contruction of differential-gear casings for 
light automobiles. The improved differential casing A is com- 
posed of a single open box-like casting having a flange A}, to 
which the main bevel wheel B is attached, and on each side 
hollow sockets for the reception of the bosses of the bevel wheels 
D!, Dl secured on the right and left driving-wheel axles E, E. 
The outer surfaces of the sockets are supported in bearings in 
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the outer casing, and ball-bearings are provided to take up the 
end thrust of the driving-wheels. In assembling the parts, the 
bevel wheels D!, D! are entered through side gare in the casting, 
their bosses being entered into the socket-pieces of the casing, 
and the driving-wheel axles E, E secured tn the bosses. The 
bevel pinions H, H are then placed in mesh with the bevels 
D!, D!, a tubular distance-piece fitted between them, and a 
centre pin J, on which the pinions are free to revolve, is passed 
through orifices in the + nay A through the pinions and dis- 
tance-piece. (Accepted May 20, 1908.) 

ed 


267. W. Kootz, Milwa’ U.S.A. Change-S 

(2 Figs.) January 4, 1 —This invention relates to 
e gears icularly for use with auto- 
mobiles, and of the type in which the driven shaft is gradually 
driven up to the maximum speed through a friction gear, which 
speed is then transmitted through other gearing. 6 ia the driving 
shaft. A bevel gear 6 is mounted on this shaft, and a bevel! 
pinion 8, loosely mounted on a driven shaft 9, is in mesh there- 
with. Theupper face of the gear 6 is made in the form of a dise, 
adapted to transmit rotation to the driven shaft in starting by 
means of the wheel 12, having frictional contact therewith, and 
splined on the shaft 9. The hub of the wheel 12 on one side 
is provided with clutch jaws, which are constructed to engage 














corresponding clutch-recesses in the face of the hub of the bevel 
pinion 8. An annular recess is formed in the upper face of the 
gear 6 near its outer periphery, and is so positioned that when the 
clutch-jaws and recesses are in engagement the periphery of the 
wheel 12 will register with the recess and be out of engagement 
with the upper face of the gear 6. That portion of the hub of the 
wheel 12 opposite the jaws is provided with an annular groove 
adapted to date the bif d end of an operating 
member adapted to slide the wheel 12 on the driven shaft, and 
relatively to the upper face of the bevel gear for different speede. 
A recess is provided in the centre of the upper face of the bevel 
gear, so that when the wheel 12 is in register therewith no motion 
will be imparted to the driven shaft. (Accepted May 20, 1908.) 





PUMPS. 


4036. Wathern, Da , and Co., Limited, and J. A. 
Towler, Leeds. mmping-ingines. (5 Figs.) Februar 
22, 1908.—The present invention refers to direct-acting pumping- 
engines having Corliss valves. Instead of giving motion to the 
cut-off lever directly from the engine motion, the cut-off lever is 
operated through a differential lever, the latter receiving what 
may be termed a pene! motion from the engine motion, while 
at the same time it receives a secondary motion from the motion 
of a subsidiary engine which operates the wrist-plate, the cut-off 
lever being so adjustably connected to the differential lever that 
it can be caused to share, in a greater or lesser and variable 
degree, in the effects of the subsidiary motion given to the differ- 
ential lever. The cylinder 1 is fitted with exhaust valves 2, 2, and 
ste«m admission valves 3, 3 of Corliss type, the latter being closed, 
when free, by rods 4 acted upon by pneumatic or other springs in 
the cylinders 5. The exhaust-valves 2 are connected by rods 6 
with the wrist-plate 7, which receives its regular angular move- 
ment by a ing-rod 9 from a subsidiary engine 10, and the 
steam-admission valves 3 are opened by rods 11 from the wrist- 
plate 7. A lever 19, pivoted at 20, is rocked by a connecting-rod 
21, which is reciprocated from some moving part of the main 
engine, and the extremity of one arm of the lever 19 carries a 
tappet rod for operating the valve of the subsidiary engine 10. 
There is inte between the engine motion and cut-off lever 
12 a differential lever 22, isting of two parallel ted 
at their upper and lower ends, and having lateral trunnions, and 
these trunnions are freely supported by the upper ends of the 
links 24, which latter are pivoted at their lower ends to the bed- 
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plate of the engine. Beyond this, connecting-rods 25 extend from 
the lever 19 to the trunnions of the differential lever 22, which 
thereby receive a rocking motion through the arc of a circle 
about their carrying links 24. The upper end of the differential 
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lever 22 is , bya g-rod 29, to the connecting- 
rod 9 of the subsidiary engine 10. It will thus be observed that 
while the trunnions of the differential lever 22 receive motion from 
the main engine, the upper end of the differential lever receives 
the subsidiary engine motion. (Accepted May 13, 1908.) 


RAILWAYS AND TRAMWAYS. 


257. J. A. Kidd and A. Ellis, Cardiff. Rail-Grind- 
ing Apparatus. [4 Figs.) January 4, 1908.—This invention 
relates to apparatus for grinding in situ the upper surfaces of the 
track rails of tramways and railways. The invention relates to 
an improved method of mounting and actuating a block of abra- 
sive material so that it can be readily pressed down or raised from 
the surface of the rail, as circumstances may require. Broadly, 
the invention consists in pressing the block down against the 
resistance of springs by a manual effort applied through the 
agency of levers, or, preferably, by an electro-magnetic action b 
means of a solenoid, which acts directly on the block or throu 
the agency of levers, the lifting of the block being effected by the 
springs. @ is a rectangular block of abrasive material, such as 














emery or carborundum, carried in a recess in the under surface 
of a shoe b. This shoe is adapted to slide vertically in a guide- 
frame ¢, which is supported below the vehicle by brackets bolted 
thereto and to the guide-frame c respectively. Secured to the 

uide-frame c above the shoe b is a solenoid ¢, the core f of which 

rigidly secured to the shoe b. The winding of the solenoid e 
and its core f are so constructed and arranged that on the former 
being energised, the core f in tending to assume a symmetrical 
position with regard to the solenoid, will force down the shoe b 
with its abrasive block a, so that the latter makes frictional con- 
tact with the rail surface over which the contrivance is suspended. 
On de-energising the solenoid, the shoe b, with its block a, will 
be raised by springs h. (Accepted April 29, 1908.) 

9390. J. F. m, Preston. Track - Brakes. 
(2 Figs.) April 23, 1907.—This invention has reference to elec- 
trically-operated track - brakes of electrically-operated vehicles 
or locomotives, a are the magnets, and b is the side framing 
of the truck from which the magnets are suspended by 
springs d. /f represents the brake-shoes which come in con- 
tact with the rails, they being mounted on the lower end 
of the magnets a. A brake, according to this invention, is 
so contrived and arranged that the weight of the vehicle or loco- 
motive serves to exert pressure through the brake-shoes on to the 
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rails, when these brake-shoes have been raagnetically brought 
down on to the rails and they are rubbing upon them. The 
mechanism by which the weight of the vehicle is utilised com- 
prises a roller hk on the upper part of the magnets a, and a device 
? carried from cross-bars of the truck-frame; the device + has a 
double curved inclined undersurface, and in connection with this 
undersurface the roller A works. When the car moves forward, 
and the brake-shoes / are electrically brought on to the rails, the 
resistance to the forward motion produced thereby causes one of 
the inclines & to act upon the roller A, and so press the brake 
mechanism down on to the track. (Accepted A 29, 1908.) 


27,894. C. H. Gray, Silvertown. Railway Buffers. 
{2 Figs.) December 18, 1907.—This invention relates to railway 
uffers, and has reference to those which are provided with com- 
reasible bodies of solid rubber, or the like. ese solid rubber 


surfaces of the plate and the rubber. This quickly results in the 
disintegration and wear of the rubber body. According to this 
invention, the body A of rubber, of solid annular form, is enclosed 
between two plates B of brass, or similar alloy, or a metal plate 
brassed or covered with a similar alloy, and the plates B are fixed 
to the rubber body A by vulcanisation, which may be carried out 


in any omens way ; for instance, the surfaces of the plates B 
ma: placed under pressure in contact with the sides of the 
body A and vulcanised in the usual way. The plates B are fixed 
to the adjacent surfaces of the body A of rubber, so that no rela- 
tive movement of those surfaces can take place when the buffer is 
compressed. (Accepted May 13, 1908.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


15,426. J. Metcalfe, J. C. Metcalfe, and R. D. 
Metcalfe, Fallowfield. jectors. [1 Fig.) July 4, 
1907.—This invention relates to injectors. The injector has 
arranged at the re of the main and supplementary water- 
passages a and b a cock ¢ so constructed that in its “full 
open” — a free passage is — for the main water supply 
to the inlet end of the cone d forming part of the combining 
nozzle e, and also for the supplementary water supply to the first 
compartment f of the combining chamber containing the slot g. 
When such cock ¢ is given a partial turn in the direction of the 
arrow, it cuts off the supplementary water supply without mate- 
rially interfering with the water supply, but on further 
movement it ually cuts off the main water supply also, until 
both the main and supplementary water supplies are stopped. 
When starting, steam is blown into the nozzle e through the 
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lifting and forcing nozzles / and J), and can escape freely into the 
compartments f and j, and thence past the valves i and k, the 
latter being opened when starting the injector, to the overflow 
passage ¢, driving before it the air from the compartment 7. The 
valve h prevents the steam from blowing down the supplementary 
water supply pipe b. By the formation of the lifting nozzle / the 
steam issuing therefrom produces a vacuum in the well-known 
manner in the err a, and water therefore flows through 
the water-inlet nozzle d into the combining nozzle ¢, whence by 
means of the forcing steam-jet at [ it is delivered through the 
discharge-chamber u of the injector. As the water flows from the 
ipe a into. the combining nozzle, a vacuum, or partial vacuum, 
8 produced in the compartment /, with the result that the valve 7 
closes, and the valve h opens for the adthission of the supple- 
mentary feed water. (Accepted April 29, 1908.) 


5S. E. Alley and G. Woodvine, Glasgow. 
Steam-Generators. (2 Figs.) June 11, 1907.—This inven- 
tion relates to vertical boilers having water-circulating coil tubes 
within a comparatively large central vertical flue and furnace 
chamber, a fire-grate being arranged beneath or at the bottom of 
the flue. The body of the boiler consists of an outer cylindrical 
shell A, into which a tapered inner shell B is bolted in such a 
manner as to form a flue and furnace chamber. The relative 
diameters of the two shells are such as to leave a comparatively 
small annular water D between them. The heating surface, 
beyond what the surface of the flue offers, consists of a series of 
water-circulating coils K, each of several convolutions of tube 





























arranged within, and closely adjacent to, the walls of the flue, and 
of such a diameter as to leave a central space in the flue. The 
opposite ends of each coil K of tube are expanded in apertures in 
the wall of the inner shell B. The axis of each convolution of 
each coil is so displaced in relation to the convolution below it 
that the axis common to the convolutions is displaced—that is, 
inclined to the vertical, and, further, the coils are so placed, each 
in relation to the one above and below it, that the inclined or 
helical poems formed in each coil by em pee its convolutions 
are continued through the depth of the tube zone, so forming con- 
tinuous helical for the flame throughout the tube zone. 





les are usually provided with metal plates, and, when the 
buffer is d t takes place between the adjacent 
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Live steam is taken from the boiler by asteam-pipe R. This pipe is 


of the boiler. It is then bent downwards, and passes through the 
furnace crown-plate into the furnace chamber, and takes several 
convolutions round the inside of the shell B, finally being led up 
through the crown-plate of the furnace chamber, and away to the 
engine. The function of this pipe R is that of a superheater to 
the live steam. (Accepted May 6, 1908.) 


MISCELLANEOUS. 
ond and R. A. jane and 


Se, ite Cen parators. 
[3 Figs.) November 4, 1907 This invention relates to centrifugal 
liquid separators, and has for its object to improve the means for 
flexibly supporting the vertical bow! spindle. The present inven- 
tion consists in a pg support A of thin sheet-steel cut out to 
form a number of fingers a!, connected together by a webbing a?, 
formivg a central ring. These fingers are curved over each side 
of the webbing, so that each finger forms part of a sphere, and 
when the whole spring is bent round until its ends almost meet, a 
sphere with flattened ends, or a barrel shape, is formed. The 
fingers at one end are bent out slightly at the tips a*. The spring 
is housed ia the boss of the separator frame B. When in this 
position the central webbing a? against it, and is sustained 


by the inner walls of the boss. The spindle-bearing C has a 
groove cl in its lower end, and is threaded near the top. The 
——_ bearing is forced into the spring A, and the lower ends of 
the fingers of the latter then engage its groove c!. The spring 
and bearing are then inserted in position in the boss of the 
separator frame. When the parts are thus arranged in position, 
ataper nut Dis threaded on to the screwed part of the bearing, 
and expands the spring support against the walls of the boss by 
engaging the tips a® of the fingers. This firmly secures the 
support in position, but for additional security a lock-nut may be 
threaded on to the bearing above the taper nut D. The tightening 
or slackening of the nuts affects the expansion or contraction of 
the support, to give the required adjustment of the bearing. 
(Accepted April 29, 1908.) 


18,290. R. W. Davis and Sir Theodore Fry and 
Co., Limited, Dar ton. Ferro-Concrete Con- 
structions. [7 Figs.) August 13, 1907.—The object of the 
present invention is to provide bars for ferro-concrete construc- 
tion having a double grip—i.e., one side of the bar has a grip or 
hold in one longitudinal direction, and the other side a grip or 
hold in the opposite longitudinal direction ; further, a bar in 
accordance with this invention has the same strength and 
weight as a plain bar of the same length and sectional area. On 
one side of the bar are formed the indentations or depressions a, 
and on the opposite side the compensating protuberances a!, 


each indentation or depression @ presenting a more or less abrupt 
wall or step b, facing in one longitudinal direction, and each 
rotuberance a! a similar wall, or step b!, facing in the reverse 
ongitudinal direction. After leaving the foot of each wall or 
step, the surface of the bar gently rises to the level of the next 
wall or step. The indentations or depressions a on one side 
being compensated for by the protuberances a! on the opposite, 
it follows that there is no practical reduction of the sectional 
area of the bar at any point, and that it will have the same 
strength and weight asthe plain bar, of which it may be con- 
idered a develop t. (Accepted May 20, 1908.) 


2207. Sir G. Livesey, London. Liquid- Fuel 
Burners. (3 Figs.) January 31, 1908.—This invention relates 
to a burner for liquid fuel or vaporised liquid fuel. a is the 
barrel ofa burner having a cylindrical interior with a nozzle/ ; c 
is a lateralinlet for the oil ; d is a screw-thread within the barrel 
a below the inlet c ; e is a spindle which is triangular in cross- 
section for the greater portion of its length and neatly fits the 
internal dimensions of the nozzle 7. The spindle ¢ has ascrew 
which screws into the threaded portion d of the barrel when the 
spindle is turned by the hand-wheelh. The spindle e terminate? 
with a triangular spike which passes into the outlet orifice and 
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clears out the same when the spindle is screwed home to bring a 
shoulder on the spindle upagainst the end of the nozzle 7 so as to 
close the orifice. The triangular spike also performs the neces- 
sary and important operation of regulating the flow of oil or 
vapour to the burner. By use of the spike a much larger hole 
can be used at the point of the nozzle, and all the trouble attend- 
ing the choking of the barrel or the aperture avoided. With an 
arrangement of burner as described, the barrel and orifice will 
always be kept clear by the scraping of the angles of the spindle 
and spike as the orifice of the burner is opened and closed, and 
the flow of oil or vapour can be regulated to the exact point to 





yed first upwards and then carried horizontally to near the centre 


secure the best effect. (Accepted May 20, 1908.) 
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THE FRANCO-BRITISH EXHIBITION. 
British Macuinery SEcTION. 


On page 859 of our last volume we gave an 
account of some of the chief exhibits now on view 
in the British Section of the Machinery Hall at 
the Franco-British Exhibition. There are, how- 
ever, others which we were compelled to leave, 
as the space available did not then allow of refer- 
ence being made to them. Some of these are, 
however, of so much importance, representing as 
they do great industries, that they are well worthy 
of notice. They may, we think, be included.under 
four heads—namely, Iron and Steel Industries, 
Shipping, Transport, and Textile Industries, the 
third of these, of course, forming part of the one 
before it. 

Taking these in the order in which we have 
referred to them, we will commence with the 
iron and steel industry, with which may be in-| 
cluded mining and metallurgy, and probably the| 
best stand to begin with is that which contains the 
collective exhibit illustrating the British pig-iron 
industry. It should not be overlooked by visitors 
interested in metallurgical processes. This exhibit | 
originated in the feeling of the Sectional Com- 
mittee of the engineering group of the Exhibition 
which had to deal with iron and steel, that it was 
difficult for firms making pig iron to exhibit their 
products in a form that would be interesting and 
attractive to the general public. It was therefore 
decided to organise a collective exhibit which would 
illustrate the present condition of the British pig- 
iron industries, the idea being that such would be of 
more educational value than displays by a few 
individual firms. : 

The systematic production of pig iron cannot 
with certainty be traced ‘back to an earlier period 
than the end of the fifteenth century, although the 
knowledge of cast iron dates back to an earlier 
period. Since its commencement the industry of 
iron-smelting has advanced by rapid strides. At 
the end of the eighteenth century a new era in 
the metallurgy of iron had really commenced, for 
the substitution of machinery for hand labour 
was in progress, and Abraham Darby, of Cole- 
brookdale, had successfully introduced the use of 
coke in the blast-furnace, and the steam-engine had 
been perfected by James Watt. In those days, 
however, the annual output of pig iron in Great 
Britain was only about 150,000 tons, whereas at 
the end of 1906 it amounted to 10,149,000 tons, 
Last century saw great advances in the metallurgy 
of iron, among which the application of the waste 
gases from the furnace for heating the blast stands 
pre-eminent. Ingenious instruments for registering 
high temperatures were also devised, and ¢ im- 
provements perfected for the mechanical handling 
of materials. During quite recent years also the 
application of blast-furnace gases for driving gas- 
engines has effected a marked advance in economy. 

Cleveland, Durham, and Yorkshire constitute 
the largest producing district for pig iron in 
Great Britain, being responsible for 38.1 per cent. 
of the whole. Cumberland and Lancashire come 
next, with a percentage of 15.7, followed closely 
by Scotland, with a percentage of 14.1. Stafford- 
shire and Derbyshire account for 11.1 per cent., 
South Wales and Monmouthshire for 8.6 per cent., 
while Nottingham, Leicestershire, Northampton- 
shire, Lincolnshire, North Wales, and Shropshire 
supply the remaining percentage of 12.5 per cent., 
much the largest proportion of this falling to the 
three first-mentioned countries. These figures re- 
present the output up to the end of 1906. 

The stand at which the pig-iron industry is to be 
seen occupies a space of 34 ft. by 34 ft., and is 
built in the form of a handsome pavilion, con- 
structed wholly of light sections of iron and steel, 
braced together in parts by iron and steel plates. 
It was designed by Mr. Ambrose Poynter, 
F.R.I.B.A. Within the pavilion are to be seen 
exhibits from each of the eight pig-iron producing 
districts. A striking feature is also an obelisk con- 
structed from calculations made by Professor 
Bauerman, showing the amount of pig iron pro- 
duced each minute by the British blast-furnaces. 
It is 28 ft. in height. There are also four models, 


the Glengarnock Iron and Steel Company, Limited, 
of Glengarnock, who show the different processes 
by which the manufacture of iron and steel is 
carried out from the commencement to the finished 
article, or, as the makers put it, from the pit-head to 
the pit-head, meaning from the ore and coal, as they 
come from the ground, to the pit-head —_ in the 
shape of the steel frame which supports the winding 
gear. -Among the exhibits is a model of a 28-in. 
mill for rolling 18-in. by 7-in. steel joists. Itis one- 
eighth the actual size. A model of a blast-furnace 
and an improved type of Cowper hot-blast stove 
are also shown, as well as a model of a Siemens- 
Martin furnace. 

Messrs. David Colville and Sons, Limited, 
Motherwell, N.B., have a very fine exhibit of 
manufactured steel, among which are specimens 
of the high-tensile nickel -steel plate which was 
used in the boilers of the Lusitania. There is also 
a foundry ladle of special steel, which was made 
without a weld, being stamped out of one plate. 
It was made for Messrs. Charles McNeil ak Co., 
of Glasgow, and measures 3 ft. 6 in. in diameter. 

Among the many fine collections of manufactured 
steel, all full of interest to engineers, and each 
having special merits, there is none that will not 
repay careful examination, while all who are inte- 
rested in high-speed steels should certainly not 
omit to see the stand of Messrs. Jonas and Colver, 
Limited, of Sheffield, where there is a very fine 
collection of ‘t Novo” high-speed steel‘for all pur- 
poses. This steel is shown in various stages of 
manufacture, from Swedish iron to the finished 
article. 

Messrs. John Spencer and Sons, Limited, New- 
burn, have some interesting exhibits on view. 
Among these is a plate of steel 39 ft. long by 
12 ft. 10 in. broad and 1 in. thick. It has an area o! 
500 square feet and weighs 10 tons 10 cwt. Besides 
this there are shafts, propeller-blades, springs, &c., 
anda circular plate 13 ft. 4 in. in diameter and 1 in. 


thick. There is also an exhibit which will, no 


doubt, attract much attention. It is an improved 
naval t of anchor for H.M.S. Dreadnought, 
which weighs about 6} tons. | Anchors of this t 
possess special features, which, it is claimed, make 
them superior to anchors of the ordinary type, and 
they are now used with great success for the largest 
vessels as well as for small yachts. 

The Monk Bridge Iron and Steel Company, 
Limited, Leeds, show a full-size steel ingot cut in 
half in a longitudinal direction and polished. It 
is made from fluid compressed steel, and the effect 
of the treatment it has received is clearly notice- 
able when it is compared with the section of an 
ordinary steel ingot which has not been compressed. 
The latter shows the segregation very clearly, while 
there is no indication of it in the former. 

A fine display of best Yorkshire iron may be seen 
at the stan of Messrs. Taylor Brothers and Co., 
Limited, Clarence Iron and Steel Works, Leeds, 
and Trafford Park Steel Works, Manchester. 
Among the exhibits of this class of iron are a large 
locomotive axle, a boiler barrel-ring, a dome seat- 
ing, a fire-box plate, &c.; also some of Taylor’s 
iron for stay-bolts, as used in the United States and 
Canada. There are also forgings of special Siemens 
acid open-hearth steel, including a gun, crank-axles, 
straight axles, &c., as well as a nickel-steel torpedo 
air vessel. 

Other exhibitors of specimens of iron and steel 
are Messrs. Alfred Hickman, Limited, of Bilston, 
Staffordshire, who show forge, foundry, and basic 

ig iron, &c. ; Messrs. Cammell, Laird, and Co., 

imited, Sheffield ; Messrs. John Brown and 
Co., Limited, of Sheffield; Messrs. Bolchow, 
Vaughan, and Co., Limited, Middlesbrough ; 
Messrs. Dorman, Long, and Co., Limited, Middles- 
brough ; the Teutonic Steel Works, Limited, of 
Sheffield ; Messrs. William Beardmore and Co., 
Limited, Glasgow, and others, whose stands must 
be seen to be fully appreciated. 

Among tube-makers are the British Mannes- 
mann Tube Company, Limited, Salisbury House, 
London Wall, E.C., who have a fine show of weld- 
less steel tubes on view. Among these exhibits 
are a 10-in. steam bend which is 45 ft. long over 
all, the radius of the bend being about 5 ft. It is 
of weldless steel. There are also ships’ masts and 





representing the relative volumes of the various 
constituents which enter into the composition of a_ 
ton of pigiron. Framed arg ge each | 
measuring 21 in. by 18 in., are exhibited. 


These 
were made by Mr. J. E. Stead, F.R.S. 


Among those manufacturers who exhibit speci- | 
mens of finished steel and iron may be mentioned | 


a weldless derrick 45 ft. long and 10 in. in diameter 
in the middle. Messrs. Clayton, Son, and Oo., 


Limited, Hunslet, Leeds, have a section of Clayton 
and Pickering’s patent spiral guide for gas-holders, 
in addition to a display of welded-steel water-mains. 
These mains have a /-shaped recess in the socket, 


f|others. Besides shi 


which forms a key for-the lead.* The spigot end is 
beaded, which forms a stop for the yarn-stopping. 
It is claimed also that the keeps the pipes in 
——-* and thus wedges need not be y 
- Before concluding our remarks on this part of 
the Exhibition we must not omit to call attention 
to the stand of the British O Company, 
Limited, whose head office and London works are 
in Elverton-street, Westminster, for here demon- 
strations are given in the welding of metals by means 
of the oxy-acetylene blow - pipe. This process 
is now applied to such a variety of purposes that 
practical demonstrations of some of these are cer- 
tainly quite in place at the Exhibition. It ‘is, 
indeed, not always appreciated how many are the 
modern uses of oxygen in connection with metal- 
lurgical, medical, and optical science. 

ere is no doubt that a feature of the Machi- 
nery Hall which must strike visitors as particu- 
won fine is a wonderful collection of ships’ 
models, which form an exhibit such as is not very 
often seen. Many of these models have, of course, 
been on view before, but there has, perhaps, 
not often been such a collection under one roof. 
We will not attempt to name all the firms that 
are represented in this department, as there are 
too many of them. Attention may, however, be 
directed to the stands of Sir W. G. Armstrong, 
Whitworth, and Co., Limited, Newcastle-on-Tyne ; 
Messrs. Yarrow and Co., Limited, London and 
Glasgow ; Messrs. J. I. Thornycroft and Oo., Li- 
mited, Chiswick ; Messrs. Vickers Sons and Maxim, 
Limited, Sheffield and Barrow-in-Furness; Messrs. 
William Denny and Brothers, Dumbarton ; the 
Fairfield Shipbuilding and Engineering Company, 
Limited, Glasgow ; Messsr. R. and W. Hawthorn, 
Leslie, and Co., Limited, Neweastle-on-Tyne, and 
’ models there are, of course, 
numerous other exhibits at the stands of these 
firms which will well repay attention. At the 
stand of Messrs. Harland and Wolff, Limited, Bel- 
fast, London, and Southampton, there is, for in- 
stance, ‘a fine — of this firm’s steam steering- 
gear. It has been designed to obviate, by means of 
steel springs, the effect of shocks and strains to 
which the rudder of a ship is often subjected ; the 
chains formerly required are di sed with, and 
the engines can be rgd drawn out of gear with 
the quadrant should it be necessary to steer the 
ship by hand. Messrs. William Geipel and Co.; 
Vulcan Works, St. Thomas’s-street, ee. have at 
their stand a number of Geipel’s ‘‘ Rapidity ” steam- 
traps for marine and land pu . This, how- 
ever, we hope to describe in detail at a later date. 

Not far from the part of the Exhibition devoted 
to ehipping may be seen objects of interest relating 
to what may be looked upon as a kindred subject 
—that of transportation on land. Several of our 
leading English railway companies are well repre- 
sented in this direction; but if one of these is 
more conspicuously represented than the others, it 
is the South-Eastern and Chatham Railway Com- 
pany, who have on view one of their ‘“‘E” class 
Belpaire express engines of the newest type, and 
very well it looks. In addition to this, the 
old locomotive ‘‘ Invicta” forms part of the ex- 
hibit, as well as models of Channel steamers, and 
a full-sized tri-composite bogie carriage. It may be 
remembered that we gave gn account of the 
**Invicta” on page 64 of vol. Ixxxii. It is of 
_— interest, as it hauled the first train on the 

anterbury and Whitstable Railway in May, 1830. 
The engine usually stands in the Dane John recrea- 
tion ground at Canterbury. 

Other railway companies exhibiting are the 
Midland Railway, who have models of engines and 
steamers ; the London and North-Western Railway, 
who show a model railway track with working 
rolling-stock ; the North-Eastern Railway,’ at 
whose stand may be seen a model of-the Wear 
Bridge at Sunderland ; the Metropolitan Railway, 
the Great Western Railway, the Furness Rail- 
way, and the Lancashire and Yorkshire Railway. 
Those visitors, too, who are interested in our 
colonies should not fail to see the stand of 
the Grand Trunk Railway system of Canada, 
where very fine photographs of Canadian scenery, 
mounted fish and game, natural fruits and agri- 
cultural products, are on view. While inspecting 
the transport department they may, if they choose, 
have a ride in the Renard motor-lorry, which is 
exhibited by the Renard Road and Rail Transport 
— Limited, 82, Victoria-street, London, 
8. 
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in their work, the stand of Messrs. W. F. Stanley 
and Co., Limited, Great Turnstile, High Holborn, 
London, W.C., forms an interesting feature, for it 
includes a variety of surveying and other instru- 
ments. Among these is a 10-in. theodolite similar 
to the one now in use in the construction of the 
great tunnel through the Andes in South America. 

We come now to the last.of the four industries 
to which we particularly referred—namely, the Tex- 
tile Section, which is well represented, there being 
many stands devoted to it. A large proportion of 
these are, however, small, while others do little 
more than present to the public gaze articles 
of clothing, household linen, and millinery. . There 
are, however, a few that are well worth the 
attention of the engineer, and perhaps the 
largest and most conspicuous of these is that of 
Messrs. George Hattersley and Sons, Limited, of 
Keighley, Yorkshire. This firm is well known, 
for.it was founded as far back as 1789, and also 
made the first power looms constructed for the 
worsted industry, and many improvements relating 
to power-looms were originally patented by it. 
There sre at the stand about a dozen looms 
on view varying in size and in the nature of 
the work they will turn out. They include a 
heavy woollen loom, a coating loom, an auto- 
matic re-shuttling loom for dress goods, a drop- 
box loom with four shuttles at one side—which 
may be seen weaving a tartan plaid—a revolving- 
box loom, a picture tapestry loom, and a loom 
for weaving imitation Turkey carpets. The last 
two machines mentioned are of particular inte- 
rest.. The picture manny loom is one of the 
firm’s principal specialities, and is shown weav- 
ing a panel, ‘‘ Bolton Abbey in the olden time,” 
which is a copy of Landseer’s famous painting 
now in the possession of the Duke of Devonshire, 
by whose permission it has been reproduced in 
tapestry. e figures represent members of the 
Devonshire family. In this machine, for shedding, 
two jacquards are employed, having 1320 needles, 
the box motion being the same as in the heavy 
woollen loom. Over thirty shuttles are required 
in the length of the pattern, and there are five addi- 
tional warp beams. The loom is 63} in. reed space, 
and runs at 100 picks per minute. The imitation- 
Turkey-carpet loom is weaving a Turkey rug from 
printed yarns at 80 picks per minute, without the 
use of wires. The pile .is $ in. long, and is formed 
from warp by 4 needle-bar raising and cutting the 
same. The only new loom exhibited, however, is 
a smallware frame. Each loom has two shuttles, 
and two webs are woven. Warp-stop motions and 
weft-stop motions cause the loom to stop on break- 
age of a warp thread or the weft. The loom 
will receive up to six healds, which are controlled 
by tappets. The machine is made in two widths, 
one to weave tape up to 1 in. in width, and 
one to weave tape up to 2in. in width. At the 
Exhibition the looms are weaving brace-webs, belt- 
webs, and tubular neckties up to 2 in. in width, at 
a speed of 250 picks per minute. Spindle tapes 
up to 1 in. wide at a speed of 320 picks per minute 
are also being woven. 

In addition to the exhibits referred to there is 
also at this stand a new type of automatic clutch to 
be seen, This is Phillips’s patent self-adjusting 
friction-clutch, which is an American invention, 
and before introduéing it into this country we 
understand that Messrs. Hattersley subjected it to 
very severe tests at their works, in various sizes 
from 10 to 200 horse-power, with the result that 
they are willing to give a guarantee with every 
clutch that it will drive any load that the shaft on 
which it is mounted will transmit at the speed 
specified. The clutch may be seen in operation, 
but as we hope to describe it more fully at a future 
date, we will leave it at present. 

Messrs. Joseph Cooper, Jun,, and Co., Limited, 
Exchange Mills, Frederick-street, Bradford, exhibit 
a new machine for combing all classes of long and 
fine wools. It is a great improvement on their 
previous type, for it will, it is claimed, turn out 
twice as much work in a given time with half the 
power required by the older machines. It is a 
circular machine running at four revolutions per 
minute, and requires 2} horse-power to drive it. 
The quantity of finished wool turned out per day of 
ten hours is 1031 lb. Compared with the p Mad 
type this is a very good result indeed ; for the 
original machine, when running at 44 revolutions 
per minute, required 5} horse-power to drive it, 
_ produced only 425 Jb. of finished wool in ten 

ours. 





. In addition to the appliances of various kinds to 
which we have referred, there are, outside the build- 
ing, plants that are worth a visit. Among these 
is the Mond gas plant of the Power-Gas Corpora- 
tion, Limited, 39, Victoria-street, S.W. It is 
capable of generating equal to 2000 horse-power 
per hour. The space we are able to devote to the 
subject.at present will, however, not allow us to 
make further general allusions to the exhibits 
within the Machinery Hall. We may, however, 
allude more minutely to special parts of different 
exhibits at a future date. 
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The Dorie of Walls, Bins, and Grain-Ekvators. B 
Mito 8.’Ketonum, C.E., Dean of the College of Engi- 
neering and Professor of Civil Engineering, University 
of Colorado.. New York: The Engineering News 
Publishing Company; London: Archibald Constable 
and Co. [Price 16s. net.]} 
Tuis is an American work, and a great part of it is 
devoted to the discussion of a class of engineering 
work which is much more fully developed in America 
than in this country—namely, the construction of 
storage tanks, bins, and elevators for grain and other 
materials. At our principal seaports grain-elevators 
and mechanical conveyors may be seen in use, but 
most of them, it is to be feared, have been im- 
ported from America. It is natural, therefore, 
that a professor in an American university should 
deal in a text-book with this branch of engineering, 
which has helped so much in simplifying the great 
problem of speedy transport on that large continent. 
Professor Ketchum’s aim has been ‘‘ to present 
a systematic analysis of the stresses due to granular 
materials, together with a discussion of the prin- 
— of design and the details of structures 
which contain the ular material.” For this 
systematic analysis he naturally considers first 
the case of the simple retaining-wall, and Part I. of 
the volume is therefore devoted to the design of 
retaining-walls. After expounding the theories of 
Rankine and Coulomb, the author deals with prac- 
tical design in masonry and in reinforced concrete, 
giving numerous illustrations of construction in 
reinforced concrete, and describing the practical 
experiments which have been made on retaining- 
walls, Part IT. deals with the design of coal, ore, 
and ash-bins, the method of treatment being on the 
same lines as in Part I.—that is, after a theoretical 
discussion of stresses in bins, and an account of 
actual experiments on pressures on bin walls, the 
author deals with the practical design and cost of 
construction. In Part III. the same treatment is 
followed with regard to the design of grain-bins 
and elevators. The author gives here a good and 
instructive account of the different experimental 
investigations which have been made on the pres- 
sures of grain in deep bins, and formulates the con- 
clusions which may be drawn from them. In his 
discussion of the design of bins he deals with con- 
struction in timber, steel, and concrete, and gives 
interesting examples of these different methods of 
construction. The volume contains a great deal of 
useful information, while the author’s systematic 
method of analysis provides an instructive course of 
study in this branch of constructional engineering. 


The Motor-Car and its Engine. By Joun Batry. London: 
T. Fisher Unwin. [Price 5s. ] 
Tuts book professes to be a practical treatise for 
motor engineers, including owners and chauffeurs, 
thus appealing to men of widely varied education 
and knowledge. Whether the object of the author 
will be fulfilled we dare not say, but technical 
men who are really interested in the subject will, 
we fear, be somewhat disappointed. Owners, too, 
who may, perhaps, be considered to be men of 
some education, will, if we mistake not, often 
become interested in the style, rather than in the 
solid contents, of the book. The author’s language 
in fact, is at times likely to mystify the reader, and 
at others to amuse thecritic. For instance, the con- 
junction but is introduced twice into one compound 
sentence, so that it is not at all clear whether the 
second ‘‘ but” qualifies the first, when a return would 
be made almost to the original condition, or whether 
both qualify the former part of the sentence. In 
another place the author states that ‘‘ carburation 
has to proceed on finely divided lines.” As a 
line has length without breadth, to divide a line 
finely must be a more delicate operation than 
splitting hairs, which have, comparatively speaking, 





an appreciable thickness. It makes one feel that 
correct carburation is well nigh impossible under 
the most favourable circumstances ; tight - rope 
walking must be child’s play compared with this. 
Points such as these draw the attention away 
from the real substance. We do not agree with, but 
will not enter inta a discussion on; the author’s 
various distinctions between men ‘‘ content,” ‘‘ en- 
lightened,” and. “‘ practical,” suggesting, as he does 
by his wording, that the two latter characteristics 
are not capable of being blended together in one 
individual. The book is probably unique in that it 
is a modern work on a mechanical subject, and yet 
boasts of only five sketchy figures. This, however, 
is in part accounted for by the fact that the author 
deals rather. with the action of the gases in the 
cylinder, &c., than with the mechanism of the 


¥ | engine, though this is no excuse for the quality of 


the illustrations that are given. There is a good 
deal between the covers, but we cannot help feeling 
that an excellent chance has been lost of makin 
an addition of real value to the literature devo 

to the motor-car. 
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Locomotives 1x GEerMaNy.—The central administra- 
tion of the Prussian State Railways is negotiating with 
German locomotive firms for 91 locomotives of various 
types. The engines are to be delivered between April 1 
and May 31 next year. 
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THE NEW WORKS OF MESSRS. PETER BROTHERHOOD, LIMITED, 
PETERBOROUGH. 


(For Description, see Page 63.) 
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THE NEW WORKS OF MESSRS. 
PETER BROTHERHOOD, LTD. 


One of the many well-known firms who have left 
the Thames-side is that of Messrs. Peter Brother- 
hood, Limited, so long associated with the Belve- 
dere-road, in Lambeth. It was not, however, in 
Lambeth that the works were first started, but 
Mr. Peter Brotherhood, the founder of the firm, 
migrated thither in 1882 from Clerkenwell, where 
he had already established a considerable business 
in the manufacture of small engines, including the 
famous three-cylinder engines which took so great 
a part in the direct driving of dynamos in the early 
days of electric lighting. Thus the firm have the 
experience of many years of pioneer work in the 
design of high-speed machinery. The three-cylinder 





were planned would leave little to be desired. It 
is interesting to note that so early in the eighties 
electricity was employed for lighting the works, to 
the complete exclusion of gas. ‘Denes was supplied 
by dynamos for incandescent lighting, and by alter- 
nators for arc-lamps coupled direct to three-cylinder 
engines. 

n course of time, as the business grew, all 
available adjoining land was purchased, and fresh 
erecting-shops and foundries built. Further ex- 
tension being necessary, Mr. Stanley Brotherhood 
then proposed to make a large embankment into 
the river where a considerable area was available 
for the purpose, but at this time the London County 
Council decided on the acquisition of the site for the 
erection of their proposed offices, and so a move be- 
came unavoidable. It was not possible to obtain 
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engine was very soon exclusively adopted for the 
propulsion of locomotive torpedoes, and, as a result 
of experience with the high air pressures at which 
it was n to work with the engines, Mr. 
srotherhood invented and undertook the manufac- 
ture of air-compressors specially suitable for torpedo 
service. In producing the machines refe to 
above, particularly those intended for very high 
speeds and air pressures, the necessity of fine 
workmanship and accurate interc! bility of 
parts became of supreme importance. hen 

sure of work rendered necessary the equipment of 
* new factory, the best methods of securing these 
essentials were carefully studied, and Mr. Brother- 
hood was able to construct a factory suited to 
his exact requirements, as determined by experi- 
ence, and the Lambeth works* were looked upon 
at the time of their erection asa model of their 
kind. Even to-day the lines upon which they 





* A full account of t 


t Belvedere-Road Works 
peared in ENGINEERING, Vv nf 


Xxxxv., page 390, 








suitable premises in London, and, after full con- 
sideration, Peterborough was chosen. This town 
has a population of 31,000, and, as in most of the 
East Anglian towns, the costs of labour and land 
are lower and the burdens of local taxation are less 
than prevail generally in other parts of the country, 
where coal and iron can be obtained cheaply enough 
to attract manufacturers. The Lambeth works had 
a frontage on the Thames, so that materials entering 
and leaving the works could be water-borne. This 
advantage, however, was willingly exchanged for the 
far superior railway facilities that could be obtained 
at Peterborough, because the bulk of Messrs. 
Brotherhood’s work is of such a naturethat no benefit 
is derived from the cheapness of water-carriage. 
The site acquired covers an area of about 11 
acres, and is situated nearly 2} miles from the centre 
of the town. It is bounded on one side by the Great 
Northern main line, from which a siding runs into 
the works. The siding. branches inside the grounds, 
one line terminating alongside the foundry, for 
importing coke, pig iron, &c., and the other serv- 








ing both to take finished work from the erecting- 
shop and to deliver coal for the power-house. The 
plan, reproduced in Fig. 1, shows this, as also the 
general arrangement of the shops and buildings. A 
cross-section through the workshops is given in 
Fig. 2, annexed. In laying out this, aswell as 
their former factory, Messrs. Brotherhood had the 
invaluable ‘benefit of knowing, by experience, 
exactly what arrangement, relative proportions, 
and equipmént of the shops would allow their 
work to be carried out in the most efficient’ manner. 
The lay-out, therefore, is worthy of notice as being 
a well-considered scheme for an engineering works, 
unhampered by pre-existing conditions and free 
from the incongruous additions which usually mark 
a factory that has had to make extensions originally 
unprovided for. 

e offices ‘are detached from the workshop 
buildings, and are contained in a one-story building 
opposite the main entrance. The office building can 
be seen in Fig: 7, Plate X. The individual offices of 
various kinds open into corridors, which meet under 
a glass dome in the centre of the block, the lobby 
here being surrounded by marble busts of eminent 
engineers. -The general‘ office, together with the 
drawing-office, occupy about half of the block. 
The lighting, both natural and artificial, of the 


drawing-office is particularly — The day light- 
ing is by'slightly inclined rubbed glass set in the 
saw-toothed roof, and also b pred are in the side 


walls towards the works. e remainder of the 
ceiling is of white plaster, forming an efficient reflect- 
ing surface. For the artificial lighting, enclosed 
inverted arcs with opal reflectors beneath them 
are suspended a few feet below the ceilings. The 
indirect illumination thus obtained is uniform and 
pleasant, the opal reflectors being a great improve- 
ment on the enamelled metal ones often employed. 
A separate room next the drawing-office contains 
apparatus for printing by electric arcs, and fire- 
roof vaults are provided below for containing 
wings ‘and records. The offices are situated 
near the works, but the intervening space is suffi- 
cient to prevent any noise reaching the former. 
The principal shops are arranged in lel bays, 
running towards the railway, and capable of exten- 
sion at this end, where they are closed in by a tem- 
porary screen of brickwork. This was found to cost 
no more than the corrugated iron sheeting often em- 
ployed for the purpose, and is distinctly more con- 
venient and comfortable for the men inside. The 
brass and iron foundries together occupy the outer- 
most bay ; on the outer side of the external wall 
are the cupola, core-stove, sand-bins, pickling- 
tank, &c., as indicated in Fig. 1. An interior view 


of the foundry is given in Fig. 8, Plate X. Messrs. 
Brotherhood use a very large amount of bronze in 
their work, and make many different 

varieties of this material, each specially ' 
suited for the purpose for which it is 
intended. For melting bronzes two 
air-furnaces and a number of crucible 
































furnaces of modern design are fitted to enable cast- 
ings up to 25 cwt. to be made. The bronze foundry is 
served by an electric overhead crane operated from 
the floor. The iron foundry is capable of handling 
castings up to 10 tons, and is served by an over- 
head electric crane of this capacity. It is capitally 
lighted, as are all the shops, the roof area being 
two-thirds glass. The core-stoves are built at right 
angles to the foundry bay, and are provided with 
trucks running on standard gauge rails for receiving 
the cores. The cupolas and the charging platforms, 
blowing apparatus, &c., are also placed outside the 
foundry, in order to keep this bay clear of all 
avoidable obstruction. Light railways are — 
between the foundry and the trimming sheds, in 
order to facilitate transfer of materials and castings, 
also cupola hoist, sand and stock-bins, and box- 
storage space. The cupola platform is served by a 
worm-geared hoist worked by a Brotherhood three- 
cylinder engine, which takes air from the works’ 
pneumatic service. 

Next to the foundries come the machine-shops 
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in three bays. A very good idea of the appearance 
of these shops will gathered from the views 
which we give in Figs. 9 to 12, Plates X. and XI. 
Each bay is 40 ft. span and 230 ft. in length. The 
machines have been grouped, as far as possible, 
according to nature and size, the heaviest being on 
the foundry side of the heavy-machineshop. In this 
shop one of the most interesting items is a double- 
snout boring-machine, built by Messrs. Brotherhood 
themselves, for boring or facing simultaneously a 

air of cylinders or casings. The heads are driven 

y worm gearing, and are set by means of standard 
distance-pieces bolted between them. Thus abso- 
lute exactness of centre is obtained with the mini- 
mum of trouble or skill on the part of the workman. 

The general type of the columns dividing the bays 
is shown in several of the illustrations, and the de- 
tailed design is given in Figs. 3 and 4, annexed. 
As will be seen, each column consists of a couple 
of 10-in. by 5-in. rolled joists braced across the 
flanges with angles and flats. The crane-rails and 
girders are situated directly above the columns, 
while between them isa single 8-in. by 5-in. joist 
extending upwards, to carry the roof principals. 
The cross-bracing of two of the bays, into which 
the length of the column is divided, is omitted in 
order to permit of a convenient arrangement of the 
line and counter-shaft. The line-shaft runs right 
through the centre of the columns, the pedestals 
supporting it being bolted to plates riveted to the 
horizontal angles of the bracing. It will be seen 
that this arrangement makes a very straightforward 
job, and all bearings are easily accessible. A man 
can climb up the bracing and get at every pedestal 
without a ladder, which is a great convenience. 
For the counter-shafting, which is placed on both 
sides of the columns, timber joists run through the 
columns at a height of about 9 ft. from the floor. 
level. To these timbers the countershaft brackets 
are bolted where necessary, and the shafting is 
carried out from the columns, as shown in the 
illustrations. The angle bracing also is very con- 
veniently used for supporting shelves carried 
between the columns, a used for small tools and 
machine attachments, 

In two of the machine-shops, where the lighter 
lathes and other tools are situated, there is a double 
row of machine-tools down the centre of each bay. 
The shafting for these is carried by cast-iron ‘‘ A” 
brackets of the form shown in Figs. 5 and 6. 
The cross-bar of the frame makes a seating for the 
line-shaft pedestals, and the timber connecting the 
tops of the frames carries brackets on each side for 
the counter- shafts. ap 9 on the sloping legs of the 
frames serve to carry shelves, which are handy for 
the men at the machines. The main shaft is driven 
by a motor, through spur-gear, and its position 
within the frame makes the bearings accessible and 
minimises the obstruction of light and crane-room, 
while giving ample length for the main and cone 
belts. The right-hand side of Fig. 11, Plate X., 
shows the appearance of the shafting so arranged 
in one of the small tool-bays. 

The floors of the shops are of concrete, and 
marrow ave bogie-rails are laid for the convenient 
transport of material within the works. The shops 
are warmed by hot air delivered close to the floor 
at suitable p . The system consists of units 
containing steam-heated pipe coils, through which 
air is passed downwards by a small fan above. The 
air is drawn from the shop itself through a cowl 
at the head of each heating unit. One of these 
units can be seen in Fig. 12, Plate XI. 

The largest of the individual shops is the erecting- 
shop, which will be seen from Fig. 1 to extend far 
enough to include a section of the siding, so that 
work may be placed by the shop-traveller directly 
into railway-wagons. The length of this shop is 
350 ft., and it is flanked on one side by the small 
machine-shop, and on the other numerous sho 
abut. These shops are arranged at right angles to 
the main bays in order that any main or side bay 
may be extended without interference with any 
other department. The interior of the erecting- 
shop is shown in Fig. 9, Plate X. The side bays 
have saw-toothed roofs, and include the light fitting 
and torpedo-shops, brass-finishers’, water-test, cop- 
persmiths’, and smiths’ shops. Thus all the smaller 
components required by the erectors are completed 
and passed direct to the erecting-bay. At the office 
end of the erecting-bay and fitting-shops a large 
space is divided off by expanded-metal partitions, 
and is set apart as a finished-part stores. Here all 
finished details are examined and checked before 
issue to fitters and erectors, Towards the lower 


‘to the engine-room, is t 





part of the erecting-shop, and immediately adjacent 

s test-bed, a view of which 
is given in Fig. 10. Large test-p!ates are provided 
for carrying the engines and machines under test, 
the area being 35 ft. by 16 ft. A large pit is pro- 
vided for testing fans, which can be run under any 
desired conditions, and the performance recorded. 
This pit is also provided with water supply, and is 
used for testing pumps of various kinds. Arrange- 
ments are made in the tank-sides for carrying 


stagings at various heights, as may be necessary for 
supporting machinery. In addition to the main 
test-plates cast-iron blocks are embedded in the 
floor in the neighbourhood over a large area. These 
are used for securing motors, &c., connected by 
belts to machines under test. The testing-plant is 
in its natural ition between the erecting 
department and the exit, and is situated most con- 
veniently for the supply of steam, electricity, or 
compressed air from the engine-house. There is a 
large eqening in the wall between the beds and the 
engine-house, and above this runs a gangway from 








which a man can get at the steam-valves, pipes, 
&c. The steam and exhaust-pipes are so arranged 
that several engines may be run at one time under 
any desired conditions, and the connections may be 
made to any engine on the test-beds without the 
use of special pipes. Standard bends and straight 
exhaust-pipes are provided of all ysual sizes, and 
swivel-jointed walking-pipes are fitted for the steam 
connections. Adjustable reducing and relief-valves 
are fitted to each connection, condensers, air and 
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circulating pumps, and measuring-tanks are pro- 
vided for testing steam consumption. Beyond the 
test-bed the space is used for examination, clean- 
ing, painting, and packing finished work, which is 
then placed by overhead electric cranes in trucks on 
the siding which passes through the end of this 
bay. On the opposite wall, immediately facing the 
machinery under test, is a switchboard for con- 
trolling the output of the machines. A water- 
resistance outside provides an artificial load, and 
the power absorbed by this may be instantly 
changed from its full value to one-half or onc- 
quarter by an cperator at the board. Definite 
connections are provided for this, so that the 
required proportionate load may be at once cb- 
tained. The convenience of the arrangement is 
obvious, for guarantees are almost always given for 
the particular loads arranged for, and the change 
from one to the other can be made with a minimum 
of time and trouble. 

The engine-house next the tcst-bay contains the 
Brotherhood enclosed engines and dynamos that 
supply power and light to the works, a four-stage 
high-pressure air-compressor for testing torpedo- 
engines, and a two-stage vertical compressor supply- 
ing air for the pneumatic service of the works. The 
condensers, circulating and air-pumps, and drainage 
pumps are also in this room. The whole of these 
engines, excepting the condenser and ‘air-pump, 
are of Messrs. Brotherhood’s own make. In the 
oe ne ee a Wilcox ie, 
ca e of su i y . of steam per hour. 
These are fitted. ‘with induced-draught ne and 
very complete and efficient water-softening and 
heating plant. The hammers in the smiths’ shop 
are worked by compressed air, and the water supply 
for the works is pumped from a well into an ele- 
vated tank by an air-driven Brotherhood pump. 
Compressed air is also used for pneumatic tools and 
hoists for the foundry and for cleaning purposes. 

The pattern-shop and pattern-stores are in a 
building to themselves, situated near the foundries, 
but standing alone, to reduce the fire risk. Another 
building which also stands alone, but for different 
reasons, is the test-shed, which is really a research 
department for torpedo and other work. This 
place is situated near the engine-room on the other 
side of the works, where power may be readily ob- 
tained and privacy and quietness ensured. It con- 
tains very full apparatus for testing the — 
ances of torpedo-engines, of which Messrs. Brother- 
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hood make the greater part in use by the British 
Navy. These are run on an & ion dynamo- 
meter of a type specially designed by the firm and 
illustrated in ENGINEERING, vol. lxxxiii., page 723. 

The other buildings belonging to the works are 
not associated with manufacturing processes. They 
comprise a caretaker’s house, with motor-car 
garage — mess-rooms for the staff and 
workmen, and a long cycle shed for the convenience 
of those who ride their machines to and from the 
works. The mess-room for the men is furnished 
with gas cookers, on which meals are prepared for 
those who wish by a competent attendant, and 
in an adjoining room the men may sit and 
smoke and read the technical papers provided by 
the firm. The mess-room is used for meetings and 
concerts during the winter months, and is well 
patronised for these as well as for its primary 
purpose. A great deal is done in other ways for 
the comfort and pleasure of the men. Mr. Stanley 
Brotherhood has given them a recreation-ground 
near the works, and the firm is represented by 
strong teams in contests with neighbouring clubs. 

The arrangement and designing of the new works 
was carried out and supervised by Messrs. Brother- 
hood's own staff, and the transfer of the machinery 
and work in progress was effected rapidly and 
with remarkably little dislocation of work. A large 
amount of new machinery was installed, and many 
of the old tools were transferred. During the 
period of removal both old and new works were in 
operation, and no stoppage of output resulted ; the 
volume of deliveries being actually greater than at 
any other time during the year. 

Messrs. Brotherhood’s works are engaged in the 
construction of vertical enclosed engines for driving 
electric generators, pumps, fans, petrol-engines, 
air-compressors for air pressures from the lowest 
up to 5000 lb. per square inch, engines operated by 
compressed air for driving fans, mining machinery, 
&e., and notably for propelling locomotive torpe- 
does. In addition, measuring apparatus, including 
dynamometers for absorption of energy, high-pres- 
sure testing apparatus, and machines for testing 
the accuracy of pressure-gauges, are constructed. 
Many items of this machinery are for ships of the 
British and foreign navies. A large number of 
engines and air-compressors of various sizes were in 
progress at the time of our visit to the works. 








VIADUCT OVER WALNEY CHANNEL 
AT BARROW-IN-FURNESS. 

THERE will be opened on the 30th inst., by Mrs. 
T. F. Butler, wife of the Mayor of Barrow-in- 
Furness, a new bridge over the Walney Channel 
at Barrow-in-Furness. The event is of two-fold 
interest : firstly, because of the unique details intro- 
duced in connection with the opening span; and, 
secondly, because of the influence which the bridge 
is certain to have on the development of. Walney 
and Vickerstown. Walney Island, which is 12,000 
acres in extent, lies seaward of Barrow, and is sepa- 
rated from the town by the Walney Channel, which 
forms an important part of the harbour, and offers 
facilities for the launching of the largest ships from 
the works of Messrs. Vickers Sons and xim, 
Limited. Hitherto a steam-ferry, owned by the 
Furness Railway Company, has maintained commu- 
nication, but this, being intermittent, has not been 
completely satisfactory. The need for a bridge be- 
came more marked when the Vickers Company, 
in 1897, bought the shipbuilding yard originally 
founded in the early seventies, and entered upon that 
vigorous policy of extension which has resulted in 
the number of men employed being doubled— 
totalling now 10,000—while contemporaneously the 
weekly wage bill has advanced to 18,000/., and the 
area of the works to 100 acres. As a consequence 
there was soon experienced a serious deficiency in 
the housing accommodation at Barrow-in-Furness. 
As no land convenient to the works was available, 
the company decided to lay out Vickerstown on 
Walney Island, immediately opposite their exten- 
sive naval construction works. In view of the 
style of architecture, with its quaint decorations 
and mullioned windows recalling the old Cheshire 
style, and in view also of the floral decorations of 
the town, it is fitly classed as one of our most success- 
ful garden cities. The undertaking is conducted 
on business principles ; the town is self-supporting, 
but not n ily profit-earning. Beyond the 
town there is an immense area suitable for house 
property ; moreover, the island, with its extensive 
frontage to the Irish Sea, is suitable, alike in situa- 





tion and climate, for a holiday and residential coast 
town, and the Corporation have already developed 
recreation grounds at Biggar Bank, on the coast of 
the island, whither it is expected the tramway will 
shortly be extended. It has thus been urged for 
a long time that the construction of a bridge with 
an electric tramway and opening span for the con- 
venience of the shipping traffic might add to the 
growing prosperity of Barrow-in-Furness. The 
realisation of this hope is largely a consequence of 
the enterprise of the Vickers Company, who, in 
1899, co-operated with the Corporation of the town 
for the construction of the bridge ; and Alderman 
J. P. Smith, as convener of the Bridge Committee 
of the municipality, has, from the initiation of the 
idea to the completion of the bridge, done most 
valuable service towards the realisation of this 
scheme for the development of the town. The 
Vickers Company guaranteed the payment to the 
Corporation of such an amount annually as would 
obviate any rate higher than 2d. per pound to 
meet the charges for interest and sinking fund. 
Since then the company have incre their 
guarantee, so that the rate need never be more 
than 14d. Pontage dues are to be charged, so that 
it is probable that the bridge will soon be self-sup- 
porting. In any case, it will be of great conveni- 
ence to the community. 

The bridge, as shown in the elevation and plan, 
Figs. 1 and 2, on Plate XII., published this week, 
consists of nine spans, varying from 82 ft. 8 in. to 
117 ft. 10 in. clear, with an opening span of 120 ft. 
clear between dolphins. This span is on the 
Scheizer rolling-lift principle, with two leaves, and 
great care has been exercised in devising the mecha- 
nism for raising and lowering these, and for the 
navigation, signalling, and interlocking arrange- 
ments in connection with the shipping traffic in the 
Channel and the electric tramway and the vehicular 
traffic on the bridge. As will be fully described 
in subsequent articles, several important modifica- 
tions have been made in the mechanism formerly 
adopted for dealing with the Scherzer bridges, 
and the leaves, each of about 440 tons in weight, 
are raised by two 25-horse-power motors in con- 
siderably less than a minute. 

The bridge was designed by the late Sir Ben- 
jamin Baker, K.C.B., and received Parliamentary 
authorisation in 1904, and since his death the 
work has been carried out under the direction 
of his partner, Mr. A. C. Hurtzig, M. Inst. C.E., 
and under the superintendence of Mr. E. M. 
Wood, The contract for the construction of the 
bridge was let in October, 1905, to Sir William Arrol 
and Co., Limited, of Glasgow, who have extensive 
experience, not only of ordinary bridge-work, but 
also of the Scherzer system. At that time they 
were the only British firm who had constructed 
opening spans of this type, having built that over 
the Swale, in Kent, for the South-Eastern Rail- 
way,* and that over the River Suir, in Ireland,t 
for the Rosslare and Waterford Railway. In both 
these instances, however, the opening span was of 
the single-leaf type ; that at Walney Channel has 
two leaves. 

Work was commenced in 1905, the piers and the 
abutments being first undertaken. As will be 
seen from the elevation, Fig. 1, the channel is of 
considerable width at high water, and necessitated 
a bridge having a total length of 1123 ft. between 
abutments ; but as the rise and fall of the spring 
tide is 28 ft., there is at low tide very little water in 
the channel, and the construction of abutments and 
the sinking of pier cylinders would have been com- 
paratively simple but for thestrong current. Tem- 
porary staging, consisting of three-pile trestles at 
about 16 ft. centres; was constructed on the centre 


line of the permanent works across the channel, and | P 


from this the pier foundation work was carried 
out and the girder-work built in position. Figs. 37 
and 38 on Plate XIII., and Figs. 40 and 41 on 
Plate XIV., illustrate the staging and the progress 
of the work. 
ae to the very small depth to which it was 

originally contemplated the excavations of the 
abutment foundations should be carried, in view 
of the satisfactory nature of the ground as ascer- 
tained from a general system of bores, it was 
intended to carry out this portion of the work with 
very light timbering. On the Barrow side of the 
channel this method proved quite satisfactory, 
the ground being good stiff clay. The bank was 

* See ENGINEERING, vol. Ixxviii., page 657. 

t Ibid., vol. lxxxi., page 673. 





retained during the operation by means of whole- 
timber piles, li htly driven and held back at the 
tops by land-ties ; light walings and polling-boards 
completed the temporary works at this point. The 
bearing - piles, of 12-in. square creosoted pitch- 
pine timber, were driven to a test of 1 in. set undcr 
six blows of a 25-cwt. hammer falling 6 ft. The 
base and footing course were formed in 6 to 1 Port- 
land cement concrete. 

At the site of the abutment foundation on the 
Walney side a start was made to carry out the work 
under similar conditions as dictated by the utmost 
care in examination by boring and other usual 
methods ; but the bewildering variations of sub- 
strata, which render the Barrow district notorious 
in the engineering world, soon made it evident that 
although small portions of the proposed foundation 
were solid, the greater partof the area was little 
better than a quagmire. Where gravel was expected 
soft-running sand with an admixture of clayey 
material was found. An extensive system of borings 
was at once carried out, and with additional know- 
ledge acquired from the sinking of trial pits and the 
driving of test-piles, an entirely new foundation 
was designed, as illustrated by Figs. 32 to 36 on 
page 67. The main carrying portions directly 
underneath the ‘positions of the bearings of 
the main girders of the bridge were extended 
downwards to hard gravel, and enlarged in area, 
the bearing piles were pitched more closely together, 
and the concrete mass strongly ec nace A with steel 
beams laid transversely and longitudinally in layers, 
in order generally to reduce the unit weight on 
the foundation, and to ensure the proper distribu- 
tion over the full area (Fig. 33). The other portions 
of the foundation were carried down. to the gravel. 
This departure in design necessitated a total re- 
arrangement in the method of carrying out the 
work. “A full-tide coffer-dam, consisting of a single 
row of 6-in. sheet-piling, was deeply driven, and 
though of light construction, considering that a fair 
sea is sometimes encountered in the channel, this 
dam answered extremely well. In order to expedite 
the work—serious delay having been occasioned by 
the necessity for obtaining and considering fully 
all available information as to the ground—and, if 
possible, to cheapen what had assumed the nature 
of a serious expense, reckoned on the comparatively 
small area of the foundation, the sheeting piles, of 
12-in. by 6-in. pitch-pine timber, were made up for 
dtiving into bays of three, giving a total width of 
3 ft. each. The two vertical joints were made 
ag by means of layers of tarred felt, and the 

y was formed by wrought-iron dogs counter- 
sunk into the timber. Two {-in. diameter bolts 
passing through the three timbers completed the 
3-ft. by 6 in. pile. Each bay was \V-jointed into 
the adjacent ones. The shoes were specially cast 
to drive straight, the lead being formed in the 
timber. In plan the coffer-dam conformed approxi- 
mately to the shape of the concrete base of the 
foundation. This, as will be seen from Fig. 35 on 

e 67, involved several difficult corners. The 
anf was strutted internally by means of half- 
timbers at 7-ft. to 8-ft. centres, chains being used 
as ties to prevent movement due to the receding 
tides. The engraving, Fig. 30 on page 66, is a 
view of the coffer-dam. 

The excavations inside the dam were carried 
down to where good gravel was encountered ; the 
bearing piles were then driven, the work being much 
impeded by the struts in the dam. The gravel 
bottom was somewhat open, and in order to ensure 
the proper setting of the concrete, cement-bags 
were laid down, and a layer of 4 to 1 concrete 1 ft. 
in depth was spread over them. The remainder of 
the concrete was 6 to 1, One 3$-in. diameter 
ulsometer-pump was able to cope with the water 
throughout the period of excavation and concreting. 
The sump-hole was filled with concrete in bags. 
Owing to the great advantage to be derived in such 
—_ from the enclosure’ of the’ material imme- 

iately below the concrete base, it was decided to 
leave in the lower part of the coffer-dam, the piles 
being consequently” cut’ off just: below ground- 
level. The wing-wall bases were constructed with 
timber sheeting, and were founded at a higher level 
than those of the main foundation. The Walne 
abument is 60 ft. wide over all, as compared wit 
the 50-ft. width of bridge between parapets. The 
wing walls are 50 ft. and 60 ft. long on the south 
and north sides, and are respectively of 27 ft. and 
38 ft. radius. Fig. 36 is a section of the wing walls. 

On the Barrow side the abutment is 83 ft. 6 in. 
over all, and is spread out at both ends to form 
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foundations for the toll-houses. The bank tails out 
round the ends of these. 

From 18 in. below the pitched surface of the 
beach the abutments and wing-walls are faced with 
a very good white limestone, procured from the 
neighbouring Newton Quarry. is stone is largely 
used for building purposes in the district, and 
has a beautiful ap ce; when wet it appears 
speckled ; it resembles marble, and is equal to it 
in hardness. The table on the next page gives the 
analyses of this stone, and for comparison details 
are also given of ‘‘ Portland” and ‘‘ Portland 


Whitebed ”’ stones: 
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Analyses of Newton Limestone and Portland Stones. 


ft 
“No.1| “No.2 |, A 
|White.” Dapple.” | * Portland. 





** Portland 
Whitebed.” 





| per cent. 


re 


per cent) per cent. 

Silica a “4 18 
Oxide of iron and 

alumina .. --| 0.06 
Carbonate of lime; 93.56 
Magnesia .. e 0.25 
Phosphoric acid ..| 0.014 
Sulphuric acid 
Organic matter . 
Moisture wel 
Oxide of manganese) 
Water absorbed by 

the dried sample 

during 24 hours’ 

immersion x 
Crushing load (tons 

per square inch) 
Crushing load (tons 

per square foot) 901.44 














~~(a) Average of six pieces, each 2-in. cube. 
(») Average of four pieces, each 2-in, cube. 

The “ No, 1 White” from Newton Quarries possesses a very close- 
rained compact structure. From its resistance to crushing 
oads, as above recorded, it should prove a very durable stone for 
building purposes. Its composition indicates that it is practi- 
cally @ pure carbonate of lime. The ‘No. 2 Dapple” variety 
also p — compact structure, and should also prove 
very durable for building purposes generally, and more especially 
for work of a sculptural and ornamental nature, as it takes on a 
very high polish, equal to marble. The Portland stones are com- 
paratively very much softer, and much more sverquines, which 
will account for their resistance to crushing loads being so much 
lower than those of the more compact varieties from the Newton 
Quarries, The greater absorptive properties by the 
Portland varieties also indicate that they would not be so durable 
for buildings that were ex to at pheric infi gene 
rally, or in positions where they were subjected to, or immersed 
in, water. 

The backing of the abutments and wing-walls 
consists of 6 to 1 Portland cement concrete. The 
inside faces are water-proofed with Callender’s 
bituminous sheeting, behind which, for drain 
_ are built drystone walls 13 in. thick. 

he usual weep-holes are led through the abut- 
ments, Fora considerable distance on both sides 
of the Walney abutment the slopes are 2 to 1, and 
are pitched with blast-furnace slag. On the Barrow 
side,-where the clay appears on the surface, there 
is little pitching, except around the toll-houses, as 
is shown in Fig. 2, Plate XII. 

As regards the substrata under the bridge, the 
borings showed that the boulder clay came close to 
the surface on the Barrow side, and dipped at an 
easy gridient towards the Walney side ; while piers 
Nos. 1 to 6 are founded on clay, the remainder 
are on the gravel overlaying the clay. Each pier is 
built up of two cylinders, with a capsill girder 
connecting them; the main longitudinal members of 
the superstructure, as shown in the cross-section 
in Fig. 27, e 66, are carried on the capsill 
girders directly over the centres of the piers. 

The construction and dimensions of the ordinary 
piers are shown in Figs. 3 and 4, on Plate XII., 
and of the piers for the opening span by Fig. 5. 
The cylinders are of steel under the bed of the 
channel, for a height of 18 ft. above the base in 
the case of the ordinary piers, and of 22 ft. in the 
case of the piers for the opening spans ; above this 
they are of cast iron, commencing about 10 ft. below 
the bed of the channel. It will be noticed that the 
steel portions of the cylinders partly take the form 
of reducing-pieces, the cutting-edge diameter of 
18 ft. 6 in. in the large t; 14 ft., 13 ft., and 
12 ft. in the smaller types, diminishing to 12 ft., 
10 ft., 9ft., and 8 ft, ctively before the 
lowest cast-iron ring is reached. The advantage 
of a large area at the. base of. the pier is thus 
secured at the same time that the skin friction 
during the process of sinking is diminished. Not- 
withstanding this, it is usually found advantageous 
to have all the weight available. In the cases of the 
Walney Bridge cylinders an inside lining of con- 
crete was formed extending from the shelf-plate 
near the cutting-edge, where its average thickness 
was about 1 ft., to a steel diaphragm plate fitted at 
the level of the top of the steel-work, where the 
co rcrete cecapied the whole area of the cylinder 
with the exception of a space equal to the area of 
the accesa shaft. The working chamber was thus 
formed by a hollow cone of concrete. 

Immediately the diaphragm plate, already referred 
to, was reached, the temporary steel access-shaft 
which was bolted to it began, and the weight for 
pening asta this point was obtained by filling the 
space between the cast iron which now Sees the 
outside skin of the cylinder and wooden shutteri: 
of suitable ‘diameter to facilitate the withdraw 
of the access-shaft on completion of the sinking 
operation. 

The use of an access-shaft of steel guaranteed that 








no tension due to the compressed air should ever 
be set up in the cast iron. The cast-iron rings 
were 5 ft. in depth, and were added to the cylin- 
ders as was found necessary. The access-shafts 
were in lengths of 10 ft., the total length of shafting 
being controlled by the depth required to be sunk 
under compressed air, the height of the locks 
above the staging at the start, and considerations 
of the weight and amount of cast-iron rings 
required to be added, this last being an opera- 
tion requiring the removal of the locks in the 
smaller cylinders. On the top of a convenient 
length of shafting were < the air-locks, these 
being well illustrated in Fig. 29 on page 66. The 
man-lock, the lower of the two, consisted of 
two outer chambers separated by a bulkhead from 
an inner chamber which formed a continuation of 
the access-shafting. The double outside chamber 


—|admitted of access to and egress from the working 


chamber of the cylinder being had simultaneously, 
thus giving facility for inspection of the work 
without disturbance of the men, and allowing the 
escape of the men in case of emergency without 
loss of time. 

P e through the vertical swinging doors, with 
rubber ings, opening in the direction of the 
higher pressure, was controlled by means of small- 
bore cocks, one fixed in the outer shell and one in 
the inner bulkhead of each of the compartments 
referred to. Communication between the outside 


. | atmosphere and the working pressure of the cylinder 


was thus obtained. The material-lock was placed im- 
mediately above the man-lock, but in this case 
there was only one compartment in direct alignment 
with the access-shaft, and of sufficient capacity to 
freely admit the bucket. The two doors, which 
slide horizontally, were fitted with rubber beadings 
and locking-gear, and were manipulated by means 
of racks and pinions worked from the outside, 
A small steam-engine fixed on the outside frame- 
work of the lock, and driving a winding-drum 

laced inside the lock, raised and lowered the 

ucket, the particularly desirable feature of the 
whole arrangement being the working of the 
material-lock entirely by men stationed outside. 
An overhead tipping-frame and a muck-chute 
obviated crane-work in the disposal of the material 
into bogies or barges. The access-shafts were 
fitted with light steel ladders ; the flanges through 
which the connection of one length to another was 
made were inside the shell-plate, the working dia- 
meter of which vertical guides formed the gauge— 
about 3 ft. 3 in. 

Wherever possible the sinking of the cylinders 
was commenced in the open, the cutting-edge being 
laid in position at low water. This applies specially 
to the piers nearest the shore on each side; but 
the cylinders were not far sunk before the air- 
locks had to be placed in position. The cylinders 
for the piers for the opening span were lowered 
from the timber staging to the bed of the channel 
by hydraulic jacks. The method of lowering is 
shown in Fig. 39, Plate XIV. The cylinder was 
suspended to three hydraulic lowering-jacks,, which 
had hollow rams, through which the lowering-links 
could pass. These links were formed of flat steel 
bars, which were in alternate lengths, double and 
single, to facilitate the joining of the successive 
lengths as the cylinder was lowered. In the links 
there were slot-holes pitched at the same distance 
apart as the stroke of the ram of the jack. The 
lower ends of the links terminated in jaws, which 
engaged, by means of pins, with brackets bolted to 
the cylinder during the process of lowering. The 
work of sinking the cylinders proceeded without 
unusual incident. The greatest depth to which any 
of the piers was sunk was 33 ft. below the bed of 
the channel, or 614 ft. over all. This was the case 
with No. 5 pier, while in the case of the other pier 
for the opening span—No. 4—the depth was only 
2 ft. less. The maximum air-pressure above atmo- 
sphere in the working chamber was 27 lb., but no 
trouble was experienced, the men being required 
to spend at least ten minutes in passing out of the 
lock. There was a tendency in the case of some 
cylinders to roll slightly in sinking, especially in the 
gravel, and when a strong tide was running. This 
may have been due to the bevel of the distance- 
piece, which increased the diameter at the cutting- 
edge as compared with that of the pier above, 
as it is possible that the material above the 
point of change in diameter was loosened. The 
method adopted to overcome the rolling ten- 
dency was to tip material on the side to which the 





cylinder inclin The average rate of excavation 





in the clay within the cylinder was forty buckets 
(each of 4 cubic yard) per shift of nine hours ; and 
in the gravel the record was 130 buckets. The 
work was carried on for the full twenty-four hours, 
with two shifts each of nine hours, but this nine- 
hour shift was divided into three working periods 
of three hours each. 

When each cylinder had been sunk to its com- 
plete depth, and the working chamber filled with 
concrete, the air pressure was continued for twenty- 
four hours, after which the access-shaft from the 
diaphragm-plate upwards was removed, and the 
space originally occupied by the shaft was filled up 
with 6 to 1 concrete. In order to test the solidity 
of the foundation, a temporary loading was now 
applied to each cylinder to make the total unit load 
on the foundation 6} tons per square foot. Under 
this condition the subsidences noted were neg- 
ligible. In one case the temporary loading 
amounted to as much a3 1365 tons. For 3 ft. 
below the level of the capsill girders 4 to 1 con- 
crete was used to serve as a bedstone. After the 
capsill girder had been placed in position and 
grouted up, this concrete was continued to the top, 
filling all the spaces between the webs of the capsill 
girders (see Fig. 8 on Plate XII.). Each capsill 
girder is built up of two 1-in. webs at 3-ft. 6-in. 
centres, with angle-bracing, and diaphragm-plates 
and stiffening angles where the bearings of the main 
girders come upon the top flange (Figs. 6 to 9). 
There are four Seitiendeuel bolts (Figs. 7, 8, and 
11), 12 ft. long by 2 in. in diameter, for each end of 
each capsill girder. 

The main girders are of the N type, in 11-ft. 6-in. 
bays. The length of the spans, as we have said 
already, varied. There were two determining 
factors. Firstly, the headway prescribed between 
high water of ordinary spring tides and the bottom 
of the girders had to be not less than 6 ft. at any 
point, while at the opening span the headway, when 
closed, was to be 18 ft. above high water of ordinary 
spring tides. Secondly, the roadway on the Walney 
side was 22 {t., and on the Barrow side 16 ft. above 
high-water level. The opening span is built with 
a camber of 2 in.; the remaining difference in 
height—2 ft. on the Barrow side and 7 ft. 3 in. on 
the Walney—is accommodated by gradients so 
arranged that the road way follows a parabolic curve. 
The result is that where the depth of girder had to 
be reduced to ensure the required head-room the 
span was proportionately shortened. Thus in the 
case of the span No. 7 the depth is reduced by 
2 ft. Sin. as compared with span No. 6, and the 
span is shortened by one bay of 11 ft.6in. A 
further reduction takes place in span No. 8 of 
2 ft. 3 in., and the shortening of the span is by two 
bays of 23 ft.; No. 9span is the same as No. 8. 
This change in the depth of girder is obtained by 
introducing stools between the bearing and the bed- 
stone, as shown in Fig. 9, Plate XII. To prevent 
any inconvenience in construction arising owing to 
the varying spans, a unit spacing was adopted 
throughout for cross-girders and parapet standards, 
the only change from uniformity being in the 
length and depth of some of the main girders. 

Figs. 6, 7, and 8 on Plate XII. show the arrange- 
ment on Pier 7, where the ends of both girders 
are carried on the same level, and these views also 
illustrate the system of fixed bearing at one end 
and of a roller bearing at the other end of each 
girder. Fig. 9 shows the arrangement of the stool 
under the roller-bearing, whereby the height is 
increased by 2 ft. 24 in. The depth of the girder, 
it will be remembered, varied to the extent of 
2 ft. 3in.; the difference of 4 in. is accounted for 
by the gradient between the centres of the bearings 
of the two adjoining girders. Cast-iron screens, 
as shown in Fig. 1, are fixed on the top of the 
cylinder caps enclosing the above-described stools 
and bearings. 

As to the construction of the girders, they are of 
simple design, the booms being of the usual box 
type, made up of four angles and two side-plates, 
but the bottom is open, to prevent the collection of 
drainage water. The bracings are flat plates, but 
towards the centre they are made into struts, with 
four angles and aweb. Cross-bracings, which may 
be fitly termed ‘‘ vibration stays,” are introduced 
at intervals—three for the short and four for the 
long spans—as shown in Fig. 27 on page 66. 

The floor of the bridge rests on cross-girders, as 
shown in Fig. 27, spaced at each bay of the main 
girders 11-ft. 6-in. centres. These are 3 ft. deep, 
built up of four angles and a web. The longi- 
tudinal girders, as shown, are 1 ft. 3 in. deep, and 
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the spaces between them are filled with concrete 
jsck-arching, the thickness of the crown being not 
less than 8 in. Over this there is 4 in. oak-blocking 
bedded in cement rendering ; at intervals of 40 ft. 
in the length of the bridge there is a patent 
compressible packing, consisting of corrugated paper 
dipped in tar and enclosed in a canvas cover, so as to 
compensate for the expansion and contraction of the 
wood paving due to weather. Over the piers, where 
the girders abut, and where movement of the steel 
girders due to changes in temperature will be most 
marked, there is an expansion-joint in the floor, 
and, in addition, there is introduced similar 
compressible packing. Two lines of tramway rails 
are laid over the bridge, and these are of. 4-ft. 
gauge, equal to the distance between the longitudi- 
nal bearers. The rails are of standard section, and 
of 95 lb. peryard. Thearrangements made in con- 
nection with the tramways, however, will fall to be 
described in connection with the mechanism for 
opening and closing the opening spans. 

A footpath on each side, 9 ft. 4 in. wide, is 
carried on cantilever brackets secured to the main 
girders and the vertical struts ; they are therefore 
at 11-ft. 6-in. intervals. These brackets and the 
details of parapet and footway are shown in detail 
in Fig. 28 on page 66. The brackets, it will be 
seen, are 2 ft. 8 in. deep at their connection with 
the main girders, and the connection is formed by 
two angles. Longitudinal beams are carried by 
these brackets, and over these the small rolled 
joists are laid and bolted. On the lower flanges of 
these there were laid sheets of expanded metal, over 
which there was worked concrete to about 1 in. above 
the top of the rolled joists, and above this the 
surface was coated for 13 in. with fine tar-concrete. 
The kerb is of granite. The parapet is built up of 
a steel plate with cast-iron skirting, cornice, and 
moulding. There are pilasters over each bracket 
to hide the join in the coping, and the larger joint 
over each pier. Movements due to changes of 
temperature in the parapet and footway are pro- 
vided for at each pier by a joint in the footway, 
as shown in one of the details, Fig. 28, while a 
similar joint is made at the back of the pilasters in 
the plate forming the parapet. As shown in Fig. 27, 
there is a conduit in the roadway for the main 
electric-power cables. These are carried to switch- 
boards in the operator’s cabin near the opening span, 
and from this switchboard submarine cables are 
laid in trenches under the bed of the channel across 
the space spanned by the opening leaves, and are 
again connected to a switchboard on the farther 
side. The power for opening ard closing the bridge 
is taken from the same switchboard, as will be 
explained in a subsequent article. 

The system of erecting the girders is shown 
in the ig ager view given on Plate XIII., 
Fig. 38. ith the — of the girders in 
span 9, these were erected on the staging already 
referred to. Hydraulic riveting was used where 
possible, otherwise pneumatic work was insisted 
upon. The tnits were assembled by a travelling 
crane, which worked from the Walney abutment 
towards the opening span, and subsequently from 
the Barrow abutment to Pier No. 4. The opening 
spans had to be built up in an upright position, in 
order to keep the channel clear for navigation during 
the progress of the work. The erection of the leaves 
is illustrated in Fig. 41, Plate XTV. Two derrick 
cranes, each having a 65-ft. jib and capable of 
lifting 10 tons, were erected.on the spans nearest to 
the opening leaves, and practically the whole of the 
erection was done, with the exception of the last 
bay of flooring-plates,. before the leaves were 
lowered by hand power. The abutting ends of the 
leaves had to be built in place when the leaves were 
down, in order that slight adjustment could be 
made, It was found, however, that the centres 
were true within practically 4 in. in all directions. 

In our next article we shall describe in detail the 
opening spans; but here it may be said that in 
the complete superstructure there is a total of 
2150 tons of steel, of which about 365 tons was 
worked into the opening spans, apart from the 
balance-weights required to ensure the correct posi- 
tion of the centre of gravity. At the same time 
250 tons of steel and 675 tons of cast iron were 
used for the piers. 

_ The view, Fig. 31 on page 67, shows the construc- 
tion of the dolphins, which are further illustrated 
in detail by the plans and sectional drawings repro- 
duced on Plate XII, Figs. 14 to 26. These 
dolphins have been built for the purpose of assisting 
vessels to pass through the opening span, and were, 





it may be remembered, the subject of arbitration 
between the Corporation of Barrow-in-Furness and 
the Furness Railway Company. The lengths of the 
dolphins, as built, were arranged, after exhaustive 
inquiry, by Sir William Matthews, K.C.M.G., and, 
as carried out, they are 300 ft. in length, 150 ft. being 
on the south side of the bridge and 100 ft. on the 
north side, the remaining 50 ft. surrounding the 
piers. The width varies from 24 ft. at the nose, 
where the radius is 12 ft., to 29 ft. 6 in. under the 
bridge. The dolphins are built up of three rows 
of karri timber piles, 14 in. square, driven to a 
depth of 20 ft. below low-water level of ordinary 
spring tides. At various points, as shown on the 
cross-sections, there are piles raking transversely, 
while at the ends further strength is given by 
heavy struts and piles raking in a longitudinal 
direction. There are 250 piles in all in the 
dolphins, and these were driven by a 2} ton hammer, 
having a drop of about 3 ft.; it was considered 
that a heavy hammer, with a short stroke, involved 
less splitting of the pile than a small hammer with 
a long drop, and experience amply justified this 
course. The walings are composed of 12-in. by 
6-in. timbers, and are checked round the piles and 
secured to them: by l-in. bolts. Straps 44 in. by 
1} in. are also used to strengthen these connec- 
tions. All the wrought-iron work—bolts, &c.—is 
galvanised. The decking at the ends is 6-in. 
gy , but for the most part it is of 3-in. tim- 

rs. .Cast-iron bollards are fitted over the piles, 
which project above the deck, and are grouted up 
solid, a hole being left at the top of the bollard 
for this purpose (Figs. 24and 25, Plate XII). They 
are secured to the side of the piles by four 1}-in. 
bolts, terminating in a strap, 4in. by$in. There 
are four fairleads, one at each end of each dolphin. 
The part of the dolphin which passes under the 
bridge itself has had to be cut away at the back, as 
shown on the plan and section (Figs. 14 and 17), in 
order to allow the counterbalance weight-boxes of 
the leaves to fall when the opening span is raised. 
But at this point a gangway is carried at the rear 
ucder the fixed span. As shown in the section, 
Fig. 15, wrought-iron ladders are provided, to give 
access from the bridge to the dolphins for the con- 
venience of the harbour authorities, who have a 
locked gate giving access to the stairways. 


(To be continued.) 








Anorutr Swiss Sincie-PHase Rattway.—The Bernese 
Alps Railway Company have granted 1,000,000 francs for 
the immediate adoption of electric traction on the line 
Spiez Frutigen. The scheme is to be carried out at once, 
both a3 an experiment and with the special object of 
training the staff. Single-phase currents of 15,000 volts 
at 15 periods have been adopted on the pro of chief 
engineer L. Thormann, of Bern, who decided in favour 
of this system as the most economical. The en is to 
bs taken from the power-station of the united Kander 
and Hagnek Works, in which special turbo-generators are 
to be installed. The rolling-stock will comprise both 
locomotives and motor-carriages. It is intended that 
passenger trains of 250 tons should take the maximum 
gradient of 27 per cent. at 40 kilometres per hour, and 
— trains should travel at 30 kilometres; about 1200 

orse-power, and two or three motors will therefore be 
required for the motor-carriages of the passenger trains. 





Tue Hawattan Istanps.—The chief constructor of the 
United States Navy has left Washington forthe Hawaiian 
Islands to make an inspection of sites for a proposed naval 
station at Pearl Harbour, which was recently authorised 
by Congress. A of officers will assemble at 
Honolulu at about the same time for the purpose of 
inspecting and making recommendations in relation to 
the new dry-dock authorised for Pearl Harbour. The 
amount authorised by the naval appropriation bill for 


the improvement and development of this harbour ia | 8 
3,100,000 dols., and the following amounts were made. 


immediately available :—For dredging entrance to chan- 
nel, 400,000 dols.; construction of a dry-dock (to cost 
2 000,000 dols ), 300,000 dols. ; towards erecting machine- 
shops (to cost 300,000 dols.), 100,000 dols.; for the erection 
of storehouses (to cost 300,000 dols.), 100,000 dols. ; and 
for yard development 100,000dols. The site owned by the 
Government at Pearl Harbour includes over 600 acres of 
land, and about 10 square miles of land-locked water. It 
is claimed that the American and British fleets could 
anchor in the site without crowding, the ships not being 
visible from the ocean. The United States have owned 
this great naval site for 24 years, having obtained a title 
to it ina supplemental reciprocity treaty with the Hawai- 
ian dentro * then in existence, whic vided an ex- 
clusive right to enter the harbour establish and 
maintain there a coaling and repair station for the use of 
American warships. Authority was also granted to im- 
prove the entrance to the harbour and to do all thin 
necessary for the establishment of a naval station. 
channel is from 400 to 1000 ft. wide, with an average 
depth of 60 ft., but the curves and ee are so sharp 
that a considerable amount of work be necessary 
to ensure warships a safe entry. 





VERTICAL TURNING AND BORING MILL 
AT THE FRANCO-BRITISH EXHIBITION, 
By Josern Horner. 

Messrs. JoHN StrrK AND Sons, Limited, of Halifax, 
show at the Franco British Exhibition a 4-ft. vertical 
turning and boring mill, in which several novel fea- 
tures are embodied; and among these, notably a 
chain-drive to a worm which turns the table, a depar- 
ture from the usual — of using spur-gears. A 
good idea of the build of the machine is given by the 
photographic view on 74. The drawings, Figs. 1 
to 10, pages 70, 71, and 74, supplement the photo- 
graph with Cetails of construction and drives, &c. 
The machine at the Exhibition is motor-driven, but 
a belt-drive may be fitted, in which case the fast and 
loose pulleys go at the left-hand end of the gear-box, 
seen at the back of the machine in Fig. 11, o~ put 
on the shaft, which is seen projecting from the casing. 

Figs. 1 and 2, page 70, give front and side elevations 
of the machine, the principal parts of which ure indi- 
cated by the following reference letters: The table A 
is driven from the motor B, of 13 horse-power, mounted 
on the change-speed gear-box C, containing provision 
for nine changes by movements of the two levers a, b, 
further reference to which will be made. The cross rail 
D carries the saddles E, E, with the tool-bars F, F. The 
cross-rail D is elevated and lowered by means of the 
usual screws c, c, which lie within the housings G, G. 
The vertical movements are derived from a pulley, in- 
dicated by a dotted circle at d, on a shaft behind the 
table, This is belted to a pulley e above (Figs. 1 and 2). 
Pulley ¢ is carried on the same shaft as a spur-gear /, 
which can be engaged with either of two small gears, 
having their ar in a rocking-plate, moved by the 
long handle H. This is identical with the reversing 
arrangements at the backs of lathe headstocke. Either 
one of the small gears meshing with a wheel g on the 
shaft J drives the latter in one direction or the other, 
and thence the worm-gears at the top of the housings, 
whence the elevating-screws c, c are rotated. 

The worm K, Figs. 1 and 7, turned by hand, 
actuates a segmental rack on the edge cf the swivel- 
plate L, seen also in Fig. 11, page 74. The tool-rams 
F F each have a rack on one edge for vertical adjust- 
ment and feeds. The rams are located at a good dis- 
tance from the centres of the saddles for conveni- 
ence of bringing them near together when desired. 
Their weight is counterbalanced in the manner seen in 
the a. Further reference letters on these 
engravings will be understood in connection with other 
features which we now take up. 

Going to the details of the machine, we take first its 
most interesting features—the driving arrangements, 
shown in Figs. 3 to 6. Fig. 3 is a part sectional view, 
and part elevation of the bed and table, with gears 
outlined. Fig. 4 is a plan view looking on the bed, 
with the housings removed. Figs. 5 and 6 illustrate the 
motor-drive already mentioned. There is no difference 
whatever in the gears enclosed in the box C, and their 
method of operation by the two levers a, b, seen, 
whichever drive is adopted, so that wecan start at the 
shaft h in the various views, which is driven at a con- 
stant speed. This box of gears C carries two shafts, 
one h, and another below it, the bearings of which are 
seep. The shaft / is not rotated directly by its pulley, 
or motor-driven gear-wheel, as the case may be ; but the 
pulley or wheel is keyed on a sleeve at the end of the 
shaft, as seen in Fig. 6, and goes some distance within 
the box, where it carries three gear-wheels keyed to it. 
On each of these shafts there are six various wheels, 
and on the lower one two double-ended sliding claw- 
clutches, Age 4 the levers a and 6, and engaging 
with wheels on either side, which run loosely on the 
lower shaft, unless driven with the shaft through the 
claw-clutches. Without illustrating these details, it 
may be understood that nine speed changes are 
readily obtainable by the operation of the levers and 

ars in various combinations. Each lever can be 
ocked in three different positions. A feature of this 
ear is that two of the loose wheels are fitted with an 
internal ratchet-and-pawl mechanism, through which 
they are driven, giving the slowest speeds ofall. But 
when other gears are brought into operation, the 
slower ratchet-wheels are over-rup, and the pawls fail 
out of engagement, by centrifugal force, and are so 
held by means of springs, to obviate the noise of 
cnn. The gears run in an oil bath. 

We have now got as far as the nine speeds of 
shaft 4, on which is the chain sprocket-pinion M, of 
forged steel (Figs. 4 and 6). he chain N is 4-in. 
in width, being sufficiently wide to ensure a long life. 
It is capable of easily transmitting 20 horse-power, 
Thechain drives a pinion O, alsoof forged steel, which is 
keyed to a sleeve that runs freely on the driving-shaft 
P. When theclutch Q, on the sleéve just mentioned, 
is put into engagement with the wheel R keyed on the 
shaft, the latter is driven directly. When the clutch 
is out, as shown, the pinion § is engaged with R, and 
the drive takes place through J, J, forming a double- 
gear, having a ratio of 6.25 to 1, and so doubling the 
speeds derived from the gear-box. It will be noted 
that the movement of the lever T is proportioned to 





{Juy 17, 1908. 





© 
Zz 
m 
w 
es 
ne 
< 
Zz 
2 








“1009 OY} GA0ge o1v sy1ed [[e pues ‘poute}a00 
-yjo8 Ajorrque ‘408 ut ‘a1 ouryoeu efoy egy, “pasnbez 


st 41d ou 48q3 o8 “yq310y #31 103 pazez]e oq UvO 4q810m | 


04} 484} 4qSIem-couRleq oY} 0} JoUUEUI & Yons UI 
P2q0e}48 SI 10348] 043 pu ‘ureqo-yUI] yey O43 UTeIeI 07 
pesavyg exe sMozjnd oy} ‘ paorou eq [[LA Ureqo yy SIEM 
-1JUNOD 4} 10y 2 ‘s ‘z shozind oy} sMOIA O804} UT 
*sjueu4en{pe esrvoo Satyeur 10} Aypider uMop 10 
dn payoel st J Urel-[00} 64} ‘eAco[s oY} JO optszno 044 
uo padoy ‘A jooym-pavy ere] oy} Sarum Aq ‘pafoy 
SI YORN[O-UOTZOIIy OY YOIYA OF pu ‘poamoso; SI M [OA 
-puvy 04} YOY” Uo pol oy} sessed yoru YSn014}3 ‘eaceys 
AOTIOY @ uo pefoy Ov x puva yIOg “J UI-[00} ey} 
JO e8pa oy} GO HoVI OY} 0} (QT “BLq) x uoraid & yFno143 
SCALIP SIYT,  *XOq-[00} ey} JO 4UOIZ OY} UO Mm Jooym 
“pueq [vars ey; Aq ur paynd ‘g “Byq uy uees Yyoynyo 
-uolqo1ay oy} Aq oarqesedo } ar gece [gun Ajesoo] suns 
Gorgas a jooum B YM saBvdua(g puw ‘g ‘/ 8317) yyeqs 
831 0} pauyds m miOMm YW :sny} saIel o4} o38N}0"8 
syyeqs OU = “L “By Ut pauyyno ‘10448, oY} Jo sew 
ey} UO yova 4ynu & YSnOIg} so[ppes og} oprts “YOR 
*‘aI-$ JO ‘smor03 oY, (‘Big ur mera erode’ ey 
qi14 eredur 20)—sain3g es043 ut ‘7 ‘7 sMoi0s puvYy-7Jo] pus 


\({ “Stq) sxveS-ands jyems oy} ySno1y} eouey} pue 


‘4 smioMm pue ‘7 ‘7 spor pautds peorzs0A oy} YsnO0I43 
payeo1unmuo0s pus ‘Z pus [ ‘so6q ur ‘x ‘xX saxoq-1v9ed 
ey} wor ‘pozejs Apearye se ‘pazqrusaes st UOT}O] 
*SMOIA O80} UI UMOYS O18 SJUsUIEZaeIIe Zurpaey OY], 
‘uorztsod Aue ul ue1-[004 oy} Zuryoo] 10; 
stb epusy eyy, ‘974% 8}t YITM erenbs pozso} Ayyeug 
u9eq SBq UII O4} UOYA poulvel pus PI[IIp st Ut 
IO} O[OY OY} pu ‘Teory104 ATyooj10d uIBI-[00} 943 sBuLIq 
yorya uornrisod oy} ur oze[d-joatMs OY} 07800] 04 SI 
siq} Jo yoolgo oy3 { (OQ, pus L ‘881g 008) ofppes ey} ul 
ejoy & 3a144g puv o7e]d-juerpenb ey} yZno143 Surssed 


ove uo euo ‘d ‘d sdim48-o8pem oy} Aq opel si Ivam 
n Zatye} 103 uorstaoid pue ‘o ‘o ‘o ‘o sqiB orenbs A 
8 J IVq-[00} oy} Jo 3ar74g OUT, “(T “Btq ‘mora [esau 
ey} 4314 eredu00)—pezeorpat exe Ajeajoedsa1 o8aq3 
Ul sxe 4YSre138 O44 PU IefNOIIO ey, ‘“oIn3g sues 
04} Ul J 1Bq-[00} oy} JO 4¥q} pu ‘OT puw ‘g ‘, ‘sBL7 

Ul WEES []OM SI Ty O7B[d-foatms oy} JO 3aIy4Wg OUT, 
*) “B1q ‘uw mors yy Aq 10M 105 oyesueduI00 0} 








T 











K Z 
alli 


































































































TUTTE 














LL 


4481 043 pus ‘(g pue / ‘s81q) 8 syyeys pouttds 043 03 | 


814} | 


urd-8u17800] @ st e104 y, “MoeJos-Saysn{pe 931 Yat ‘opts | 


| dn 40s st dizjs egy, “paq 4} Go Zaryi0M-s80I0 yuosard | 


03 ‘sayze, Aueul jo se_ppes ey} uo 


ny u3eq_ sey 
YOry A 48} SB pastusooel oq [[IM Ww 


1138 dn-ey8} BZuoj 


OY], “[!¥4-s9010 OY} YIIM 4O",UOO WOIy YO Burpuszs pur | 


eouvIee]o @ Zatav 
-o3pam pus 7 onBao} ev & 
831 ynq (g ‘B1q) seBpo the. ¥. jo suvow Aq [11-8800 
04} 0} paqqid SI o[ppes oY, “septs ey} FuIy3y Jo 
SPOyzOUL O44 JO 0400 OYeA OM OOF] “FL OBed ‘g 04 / "SBI 
UI WAOYS OIV MII-[00} 04} JO UOTZI0d B pus O[PpPvs ayy, 
*[f0 UI UNI ‘eI0joI0Y} ‘1803-U1I0M 
ey} pus oon} ov} eu} nog, ‘goad yerju90 e434 jo 
opis oy} UMOP Saruuns eA00s3-[10 Ue st o1041 pus ‘UIT 
21983 ey} 0} Zurqover oqny w yZnosy3 payddns st [19 
‘(p ‘Biq) mora ued ut uMoys sv ‘par1e83e4s ere Yorum 
‘sefoy Pal[p ur eovjd ut peurezor ‘yorg) “ur-§ ‘Tejou 
-9}14M JO eos Zardojs rejnaue uv uo sunI4y = ‘pacrjou 
0q [IM 91983 O43 Jo BuI74g O43 ‘g “BIg 4v Bary 
*a1ey} JO oulOs UO pereyo eq ‘1eAomoy ‘AvuT 
SyIvuiel Me} W “4no pajzutod eq paeu Ajeorvds: Yom 
jo Aueul ‘s[rejop 1904}0 Ut 4sarlejuI Jo szyurod snorowNnU 
are e104} 4nq ‘ouryovUL ey} Jo samnzeey yue}10duI 4sou 
ey} e118 eseyy, “posy ey} sastaAer puv ‘sz1048 ‘sdo4s 
e[puey [eorzI0eA O44 oTIyM ‘sfoy-Zatids yBno1y} pay 


e8p> [e3uoz0y doy ey} ‘w dims | jo uo ‘e[ppes-j004 yowa 103 euo ‘(Z pu 
Ajuo porseo st 430m | sax0q-3¥ 


eynjoaut pue ‘pasn st s0y3n0 youd FL V 





jo saZavyo our oats [[ “Big ut pues z pus | ‘s2ig ur 
A ‘XK UO aes sol[puvy efqnop ey, ‘peyerzysnti! you 
O18 B[IVJOP [VUIEJUL OUT, “[[ ‘Big Ul Uses OBTe BI YOTyM 
‘s31q) A ‘A 
243 0} paq oy} GSno14 44St1 S908 s 
“(— paw ¢ ‘s8tq) K 3yeys-pesy wv 0} s1¥e3 - an 
YZno144 Usye, 1) YJVYsS OY} WOIZ PeAtlop e1v 8480d-[003 
OY} JO} SpaejoyT, “4399; GO SVY [Oo4 OUT, “oJOUTUIp Ut 
“ar § ‘stTeq 9 Sararezuoo eovs-]peq v Aq ueHe, BI 4eN.I143 
pus sj] “wu gz “Bop zg Jo o[Fav Ue YIIm ‘papeelgy-¢ 
St WIOM CUT, “pusy-sjoy St peg, SUT,  “4I004 
“peqqod 
eit ‘MOII-4880 JO ‘q4004-[oogyM 043 pus ‘peuepiey 
-0980 UOY} PUL por[IU ere 43003 oY} pue ‘]oe38 Pilar 
JO SI WLIOM OYJ, ‘[904M-ULIOM 04} SaiseFZae Wi0M oY} 
smoys A ff 4FBys-WIOM ey} 04 siveS yenba jo aed @ 
Y8no1y} pejz}iuisUVs} st UeWOAOT ‘7 4yeYs OY} WIT 
‘(LT ‘Btgq) sora orydesZoyoqd 
04} Ul Ose Uses pus “(fF pus ¢g “8dIq) Y e[pasYy oq3 Aq 
SUIYOVM OY} Jo Epis oy} MOIy pazesedo SI YORNIO eT, 
"OUI GUO 4B UI Oq JOUTBO 8308 OM4 ON} 
4vq} O8 “yy O}UT UMOIYZ Og MBO ~ FOND O44 e1OJeq Y 


| [ooyAA OY} YILA 4UeMeZ¥Zue jo 4yno g uoluid oy} AvIp 


‘XV4IIVH ‘SUHHNIONA ‘GHLINIT ‘SNOS GNV MHILS NHOf ‘SUSSAN Ad GHLONULSNOD 


‘NOILIGIHXS HSILIUG-OONVUd AHL LY TIN ONINUOL GNV PNINOR -TVOILYAA “Ld 





Jury 17, 1908.] 


ENGINEERING. 


AG 





4-FT. VERTICAL BORING AND TURNING MILL AT THE FRANCO-BRITISH EXHIBITION. 


MESSRS. JOHN STIRK AND SONS, LIMITED, ENGINEERS, HALIFAX. 


CONSTRUCTED BY 


(For Description, see Page 69.) 








LonpDoN AND SouTH-WesTgeRn Rartway.—This soilwat 
company have now issued their —_ to resorts situated 
on their system. The places of special interest are 
arranged alphabetically, and the characteristic features of 
comm, i a data = these are called 

or, are given. e guide contains particulars as to 
boardi et facilities % thé different resorts, numerous 
illustrations, and a map of the company’s system. 


Gtascow CoRPORATION TRAMWAYS.— We have received 
the report on income and expenditure for the year from 
June 1, 1907, to May 31, 1908, of the G 
Tramways, from which we abstract the f 
—The amount at the credit of he covecietian and 
manept-way renewals fund on May 31, 1907, was 1,079, 
18s. 2d. cemorale fund on May 3,107, ee 1 070 50 
added the sum of 188,603/. 5s. 5d. 2a eee 
Se Le deducted the sum of 
4 ng the amount expended throughout 
the year. .The balance standing at the credit of this fund 
is now 1,224,051/. 88, 2d., of wi 1,137, 2082, -3a.: 2d. is 
invested with tho Comuson Good and the Corporation of 
Govan. The rate of Tepremetinn on the Gear ene 
ment of the lines has been increased from an a 
3.06 per cent. to an average of 4.28 per cent., Sie 
rate chargeable on the plant in the Pinkston P 
Suotion bee boon ineenesd Soom © por cum. 60 11 per 
cent, 
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NOTES FROM THE UNITED STATES. 
, PrmavDerruta, July 3. 

Tue two departments in the American iron and 
steel plate industry are the merchant steel and the 
tin-plate departments. The tin-plate mills are work- 
ing ta practically full capacity on rush orders, Black 
plate is in less demand, but galvanised is active. The 
mills will close on July 15 for repairing, which will be 
hurrie2 through as soon as possible, as orders are 
piling up. Arrivals of tin-plateat New York for the 
week ended June 20 were 67,797 boxes. 

The demand for iron ard steel for farm machinery 
and implements plans to cover anticipated, or rather 
estimated, requirements for the ensuing year is heavy, 
and the volume of business up ta this date is a little in 
excess of 400,000 tons. This heavy ordering in the 
present period of depression is evidence of prosperous 
condition in the agricultural lines. All other branches 
are dull, and business is of small proportions. Esch 
week increases confidence in the outcome. The rail- 
road companies are still hanging back. Even repair- 
ing requirements are not being covered. The average 
quantity of rails per month, which reach the stage of 
removal, or which wear out and call for replacement, 
is 250,000 tons. To supply these requirements is a 
good busicess in itself, but as most of the rails have 

m laid within five or ten years they have not yet 
reached the replacement s 


The reason why it 
has become the custom for railroads to anticipate their 
requirements, often as far asa year ahead, has been that 
the capacity of rail mills was barely equal to demand. 
But this relation will soon be altered by reason of the 
fact that the Garry Steel Mills will be turning out rails 
in the autumn in a volume and at a cost that cannot be 
equalled by any other plant. Hence the railroad com- 
panies are not under the necessity of ordering months 
ahead. The requirements for the first half of 1909, 
however, e0 far as open-hearth rails are concerned, 
will be gradually filled during the remainder of the 
year. 





Manrsei_ies ExursiTion oF Exvxcrricity.—In conjunc- 
tion with this Exhibition, an International Congress on 
the various uses of electricity is to be held at Marseilles 
from September 14 to 20. Thecongress is to ba divided 
iato nine sections, dealing with matters of legislation ; 
the construction and protection of electric distribution 
systems ; the working of systems from the technical and 
commercial standpoints; lighting and household ap. 
pliances ; the useof current in works, mines, for traction 
and for agricultural purposes; e'ectro-chemistry and 
electro-metallurgy ; telegraphs and telephones ; the teach- 
ing of electrical ecience and electrical units; and the 
use of current in regard to hygiene. The committee con- 
taina'a large number of prominent French engineers and 
scientists. 


Tue Sream-Yacut ‘ Ioranpa.”—The steam trials of 
the magnificent new American twin-screw steam-yacht 
lolanda, 1817 tons Thames meacurement, and designed 
by Messrs, Cox and King, London, for her owner, Com- 
modore Morton F. Plant, of the New York Yacht Club, 
were completed on the Firth of Forth on Friday, the 10th 
inst., under the most favourable conditions. The yacht 
was described in ENGINEERING at the time of her launch. 
A fresh easterly breeze was blowing with a slight swell, 
which thoroughly tested the yacht’s sea-going qualities ; 
and as steam was got up a series of runs were taken, which 
showed that with the engines working at only half power 
@ speed of 144 to 15 knots could easily be attained. Oa 
the full-power trial, with .all boilers working, a speed of 
18.76 knots was easily got with the engines ipdicating 
about 3500 horse-power. This result was considered very 
—* and was considerably above what was ex- 
pected. 


Tue Soorety or Excingers.—By kind permission of 
Messrs. James Powell and Co., the members of the 
Society of Engineers paid a visit to the Whitefriars Glass 
Works, Tudor-street, E.C., on Tuesday, July 14. In 
the mixing-room the raw materials of glass were found, 

ing among other things the formation of lead-glass 

and soda-lime glass. The pot-room was visited, and in it 
was seen a stock of finished crucibles, as well as some in 
course cf — built up rod by rod. The crucibles are 
in the shape of a beehive, with a semi-circular opening 
near the top, and on entering the glass-house these 
semi-circalar openings were seen ing out from the 
circumference of the furnace, and serving for the in- 
troduction of raw materials and other purposes. The 
goods, when finished by the workman, are slowly 
or “annealed,” either by being gradually 

moved away in iron pans from ‘a fixed source of heat 
in the ‘* bars,” or by being placed in a chamber or “kiln,” 
in whieh the source of heat is allowed gradually to die 
out, The weighing-room was nex visited, every 
im piece is Cohen and put aside for re-melting, 
b piece is passed on to the cutting- 


perfect 
while ¢ very 
shop. : In this shop it was extremely interesting to wa 


- the process of decorative cutting by means of iron or 
stone w fed respectively with sand mixed with 
water and with water alone. The sheet glass cutting- 
thop was also visited, where the glass is cut either with a 
diamond or a small steel wheel. Other departments 

were visited, where demonstrations of the various work 

were given, and in which the members were greatly 

interested, the visit terminating about 4.30 p m. 





NOTES FROM THE NORTH. 
GLascow, Wednesday. 
Glasgow Pig. Iron Market.—Last Thursday oe the 
market was again idle, no dealings taking place. Cleve- 
land warrants were quoted at 51s. 3d. cash, 50s. 9d. one 
month, and 493. 10d. three months sellers. Copper was 
firmer at 582. 12s. 6d. sellers, and 58/. 2s. 6d. buyers, three 
months. In the afternoon a firm tone prevailed, and 
2000 tons of Cleveland warrants changed hands at 
51s. 14d. fourteen days, 50s. 10d. one month, and at 
493. 104d. and 49a. . three months. At the close 
sellers quoted 51s. 4d. cash, 50a. 11d. one montb, and 
49s. 10d. three months. On Friday morning the market 
exhibited a steady tone, and 2000 tons of Cleveland 
warrants were done at 50s. 7d. September 4, and at 493. 10d, 
and 49s, 104d. three months. Closing quotations were 
51s. 44d. cash, 51s. one month, and 49s. 104d 
months sellers. Copper was firmer at 53/. 15s. three 
months sellers. In the afternoon the market was steady, 
and 2500 tons of Cleveland warrants were dealt in at 
50s. 10d. and 50s. 9d. August 13, 503. 94d. August 19, 
and 493. 10d. three months. Closing sellers quoted 51s. 3d. 
casb, 51s. one month, and 49s. 104d. three months. 
On Monday morning the tone of the market was easier, 
and Cleveland warrants to the extent of 2000 tons 
changed bands at 503. 11d. and 50s. 114d. cash, 503. 14d. 
two months, and at 49s. 9d. three months. At the close 
sellers quoted 51s. 04d. cash and 49s. 9d. three months, and 
there were sellers of Standard foundry iron at 493. 104d. 
one month. At the afternoon session the market was dead 
idle, but the tone was steady. Closing sellers quoted 
51s, Okd. cash and 493. 9d. three months. On Tuesday 
morning there was little doing, the business being con- 
fined to one Cleveland warrant at 503. 10d. ten days. 
At the close the anne were 5ls. 04d. cash and 
49s. 9d. three months sellers. Hematite was quoted at 
58s. 14d. cash sellers, but there were no buyers. In the 
afternoon the market was a shade easier in tone, and 
500 tons of Cleveland warrants were done at 493. 6d. 
three months. Closing sellers quoted 51s. cash and 
49s. 7d. three months. Hematite was steady at 
58s. 14d. cash sellers. When the market opened 
to-day (Wednesday) the tone was again easier, and 
only 1000 tons of Cleveland warrants changed hands 
at 503. 6d. cash and 493. 3d. three months. Sellers’ closing 
uotations were 50s. 6d. cash and 493. 4d. three months 
he price of hematite was again unchanged at 58s. 14d. 
cash sellers. At the afternoon session no business of any 
kind took place, but Cleveland warrants were a shade 
firmer in tone. At the close of the session sellers 
uoted 503. 7d. cash and 49s. 6d. three months. Hema. 
tite wasa little easier with sellers quoting 583. cash. The 
following are the market quotations for makers’ (No. 1) 
iron :—Olyde, 61s.; Gartsherrie, 61s. 6d.; Calder, 62s. ; 
Summerlee, 633.; Langloan, 68s.; and Coltness, 88s. (all 
shipped at Glasgow); Glengarnock (at Ardrossan), 623.; 
ag (at Leith), 63s.; and Carron (at Grangemouth), 


Sulphate of Ammonia.—The sulphate of ammonia 
market is quiet, and for prompt business the price 
uoted is 11/. 2s. 6d. per ton, Glasgow or Leith. The 
: -" pomemig from Leith Harbour last week amounted to 
tors. 


_ Scotch Stecl Trade.—No improvement can be reported 
in the Scotch steel trade, as specifications are difficult to 
get and old orders on hand have recently been well worked 
off. Business has really been co bad for some consider- 
able time that the annual holidays will bring a little 
relief to those whose duty it is to keep the works running. - 
It has been agreed among the steel-makers of the West of 
Scotland to close down tomorrow (Thursday) until 
Monday fortnight, August 3. This stoppage is rather 
longer than usual, but it actually shows the state of the 
trade. The export e is quiet and there has been no 

ressure for delivery before the holidays. No alteration 

recently been made in the official list of prices. 


_ Mallcable Iron Trade.—The position of the malleable 
iron trade in the West of Scotland is practically without 
change, there being little fresh business offering. Some 
makers are of opinion that the outlook is a trifle better, 
but unless there is a vastly improved inquiry within the 
next week or two there will be little doing after the holi- 
days. In some quarters there has lately been a desire to 
advance prices, but nothing has so far been done in that 
direction. It is understood that the subject was spoken 
about at a meeting of the malleable iron makers, held in 
Glasgow on Monday, but that it was agreed to make no 
change in the meantime. 

Scotch Imports of Iron and Steel.—The following table 
shows the registered quantities and value of certain metals 
a into Glasgow, Grangemouth, Leith, Dundee, 
and Aberdeen during the month of June :— 





| United States 
Atlantic Ports. 


Continental 


Valus. 





- | Tons | 
| 


iio & 
Iron bars, angles, &c. .. - , ae as 
Steel bars and sections 5 
Iron and steel hoops and strip- 
Iron and stcel sheets and 


330 
242 
572 


3956 
1719 
5675 








| 1912 
\ 





The totals are 2484 tons, representing 17,989/. in value. 
Se tech Pig-Iron Trade.—The Szotch pig-iron trade 





contiaues very quit, and i3 likely to remain so, judging 


from reports. Fresh business is only of small account at 
t, and the export inquiry is very . Hematite 
iron is almost quite idle, there being little or no demand. 
Clyde Shipbuilding.—The quietness in the Clyde ship- 
yards is reflected the duration of the annual holi- 
days. I is stated that the Fairfield Shipyard will remaia 
closed longer than usual, after which forty instead of 
fifty-four hours per week will be worked. Some other 
yards are also to have a longer holiday than usual.—The 
Clyde Shippirg Company have placed an order with 
Messrs. Ferguson Brothers, Port Glasgow, for two single- 
screw tugs. The builders will also supply the machinery. 
These two tugs are to be larger and mere powerful. than 
the four built within the past few years for the same 
company by Messrs. Ferguson Brothers. ' 





Tar Exeorric Teatn LicuTtine System OF THE GESELL- 
SCHAFT FiiR ZUGBELEUCHTUNG.—We have to modify two 
statements made in the article which we published on 
page 846 of our issue of June 26. The iron-wire resist- 
ances are not exactly a patent of the G.E Z., under 
which initials the Gesellschaft fiir Elektrische Zugbe- 
leuchtung is known. The iron-wire resistances were 
patented by the Allgemeine Elektricitiits Gesellschaft, 
and it is only this ——— of the resistance in series 
with separate lamps which is the invention of the G.E. Z. 
At the conclusion of our article we stated that the upkeep 
of the installations was left to the G.E Z. This applies 
only in the case of the mail carriages of the Imperial 
Postal Department; in the ordinary railway carrieges 
the respective railway companies look after this part of 
the train-lighting as well. 


Tae CONTEMPLATED Hampurc Meta ExcHancE.— 
The work for the establishment of a metal exchange in 
Hamburg appears to be progressing satisfactorily, and the 
committee in question has just completed its preliminary 
labours. A pro has been drawn up which contains 
the following regulations for tin and copper, the two 
most important metals in this connection :—Of tin, good 
saleable qualities of Straits tin (Singapore or Penang), 
Banea tin or acknowledged brands of Australian tin, 
further, tin from other places with a 4 percentaze 
of at least 997 per cent., certified by a well-known 
chemical authority. Sales may only be effected in lots of 
5000 kilogrammes, or multiples thereof. Copper may 
be offered for sale in good saleable qualities in blocks, 
bars, or plates, and ele:trolytic copper in bars, blocks, 
plates, or cathodes, and of the brands allowed by the 
coeeag. with a purity percentage of at least 99 per cent. 
For refined copper of a purity of 99 30 to 99.80 per cent., 
the vendor obtains a premium of 1 mark, and with a still 
greater purity, of 2 marks per 100 kilogrammes. With a 
reduction of 3 marks per 100 kilogrammes, raw copper 
with a purity percentage of not less than 94 per cent, 
according to ares test, may be sold. The smallest 
quantity is 10,000 kilogrammes, or multiples of 5000 
kilogrammes. . 


Our Coat ABRoAD —The exports of coal from the 
United Kingdom in June were 5,251,230 tone, as com- 
with 5,519,314 tons in June, 1907. and 4,417,254 tons 

in June, 1906. It should be observed that these totals 
included during each month exports of coke and patent 
fuel, the shipments of coal properly so-called having been 
only 5,048,376 tons, 5,321,094 tons, and 4,265,817 tons 
respectively. It will be seen that for the first time for a 
lengthened period the exports show some falling off. 
Coal was also shipped in June for the use of steamers 
engaged in foreign trade to the extent of 1,488,199 tons, 
as compared with 1,509,948 tons and 1,461,508 tons. The 
principal shipments in June compared as follows with 
pond corresponding shipments in June, 1907, and June, 


Country. June, 1906. 


Russia .. 
Germany 
France .. y 
Italy 724,395 734,234 
The aggregate exports of coal, including coke and patent 
fuel, to June 30, this year, were 31,276,009 tons, as com- 
pared with 30,802,213 tons in the first half of 1907, and 
27,587,900 tons in the first half of 1906. 


PHoTocRaPHY OF NEBULZ AND Faint Spgcrra.— 
Professor R. W. Wood, of Baltimore, is drawing atten- 
tion to the a ay magic secured by a slight fogging of 
the photographic film previous—or su uent—to the 
exposure to a very faint source of light. ose advan- 
tages are recognised, but little applied in a scientific way. 
In the study of the resonance spectra of sodium vapour 
he has had to expose for as much as twenty-four hours 
with a large concave grating, and yet some lines are 
scarcely distinguishable. Plotting the curve of the light 
intensity, as evidenced by the darkness of a line on a 
negative, this peer Bryn the ordinate and time the 
abscissa, Wood finds that the curve first rises very slowly ; 
then, — a certain point «, a rapid rise follows. 
This point x has to be fixed by experiment. The photo- 
graphic plate is held at a certain distance from a 
flame, only 3 or 4 millimetres in height, or, better still, 
from a little electric glow-lamp fed by an accumulator ; 
a screen of black paper first covers the film. This screen 
is then gradually withdrawn, so that the developed plate 
shows a series of bands of increasing darkness. In his 
experiments Wood found a distance of 2 metres and a 
preliminary exposure of 4 eeconds most profitable. It is 
interesting that this fogging may also applied after 
the properexposure. By thisaid Wood obtained thirteen 
nitrogen lines in a portion of the spectrum where only 
one line had previously been visible. 


Jan, 1903. June, 1907. 


782,822 
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NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Messrs. Cammell’s Shipbuilding Works. -— After the 
depressed state of the shipbuilding trade for so long a 
time past, it is pleasing to learn that in at least one of 
the large shipbuilding yards there is a plentiful supply 
of dee 5 essrs. Cammell, ird, and Co., the great 
Sheffield firm, in their splendidly equipped yards at 
Tranmere Bay, have under construction two Peruvian 
mail turbine-steamers, which are to have a speed of 18 
knots, a leviathan dredger for the Mersey Docks and 
Harbour Board, four vessels, of 500 tons each, for South 
American river and coastal trade, and seven large es, 
which are to be sent out to Chili in sections. Sucha 
number of orders has naturally gone a long way to 
waa the employment of the firm’s steel works in 
Sheffield. 


Tron and Steel.—Much interest has been taken in Shef- 
field in the question of the scarcity of Government work, 
and the falling off of orders from the Admiralty has 
caused much concern among the larger steel houses. 
far as the actual works in the city are concerned, the 
only orders of any extent were received as far back as 
February, when the Admiralty placed contracts for 
armour-plate. business prevails in the heavy 
branches of the steel trade, considering the general 
trend of circumstances. Local boiler-makers are fairly 
well occupied upon fairly strong contracts for renewals 
and repairs among South Yorkshire and Derbyshire 
mines which are fitted with the Lancashire pattern boilers. 
More frequent inquiries have been coming forward of late 
for high-speed steel, although actual business still remains 
fairly irregular. One or two of the large firms in the city 
have remuneérative orders on hand. A peculiar feature of 
this branch has been the practical cessation of purchasin 
by Japan, an important market for local high-speed stee 
makers. Tungsten is again dropping, and can now be ob- 
tained under 2s. per pound. Germany has been offering 
increased competition in the local surgical instrument 
trade. Cheap and well finished articles turned out by 
that country are having a widesalein England, and home 
manufacturers are feeling the effects very severely. 
Makers of agricultural tools and implements are just 
now slackening in their work after a presperous season, 
and ay ag the period Canada, New Zealand, and 
Australia have figured with customary prominence on the 
order-books. 


South Yorkshire Coal.—Very little has been done in 
house coal by South Yorkshire miners for some time past. 
and prices have remained at an abnormally low ebb, 
The past few days’ cold weather, however, has tended to 
strengthen business, and the public seemed to have 
realised that prices cannot go any lower. Best qualities 
are selling at 11s. per ton, and 93. 9d. to 103. for seconds. 
Steam fuel is in fair demand, both for manufacturing and 
shipping purposes, large tonnages being shipped to the 
Baltic and other ports. Railway coal contracts have 
not yet been placed, although, it is stated, that the 
Great Northern have negotiated to receive from | 
pits on the basis of 93. 9d. per ton. 





PERSONAL.—The business of Messrs. H. W. Ward and 
Co., formerly carried on by Mr. W. Deakin and Mr. C. W. 
Dixon, has been registered as a private limited company, 
with a view to the further extension of the business and 
the introduction of additional capital. Mr. Dixon will 
retain his interest in the business, and will act as chair- 
man of the company; Mr. Deakin will continue his 
association with the business as managing director, and 
Mr. Edward Williams, engineer, of Birmingham, who has 
joined the board, will co-operate with him in the future 
developments of the firm. 





IRREGULARITIES IN THE RADIATION FROM RADIOACTIVE 
Bopres.—Many experimenters have found it impossible 
to balance the ionisation currents due to two radioactive 
substances against one another. E. von Schweidler 
demonstrated in 1905 that the disintegration theory of 
radiation implied such irregularities which would fall 
under the law of probability ; but K. W. F. Koblrausch 
failed to confirm Schweidler’s formula. This confirmation 
is given in & Paper which Hans Geiger, of Manchester 
University, publishes in the Philosophical Magazine of 
last April. iger arranged two vessels, either in series, 
so that the same radiation passed first through the one 
and then through the other, or parallel, each vessel being 
ionised from ita own source of radiation, and he studied 
the electrometer curves when using aor § rays as ionising 
source. With the 8 rays he obtained much more regular 
curves than with the a rays, and he deduces, in agree- 
ment with Schweidler, but by a different line of argument, 
that the absolute error which is indicated by the vacil- 
lations of the electrometer is proportional to ./Z, if Z 
is the number of atoms breaking up during unit of 
time, and not to Z, According to Rutherford, each a par- 
ticle produces 50,000 ions in a path of 3.5 centimetres of 
air at atmospheric pressure; while the much swifter 8 
particle produces, according to Durack, one pair of ions 
ia every 6 centimetres of air at a pressure of 1 millimetre, 
or about 2 x 760 = 1520 ions in air of atmospheric pres- 
sure. Under vines experimental conditions the ex- 
perimental error of the § rays should have been one-fifth 
of the error obtained with the a rays ; his theoretical 
the observed errors were indeed in very good accord. That 
some of Kohlrausch’s experiments were different would 
Sppear to be due to his having worked with non saturated 
carrents. The ./Z law has further been confirmed by a 
paper presented by E. Meyer and E. Regener to the 
German Physical Society. 


So | market. 


local | action were taken. 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—The market continues dull 
and unsatisfactory, and prospects of improvement are 
anything but favourable, for consumers will not commit 
themselves to deliveries more than a few weeks ahead, 
seeing that almost everything points to further reduc- 
tions in prices. The demand is just now—and, indeed, 
for some time has been—an essentially hand-to-mouth 
one, and speculative business is at a standstill ; in fact, it 
is years since operations in Cleveland warrants have bee 
so slack. Somedays without a single transaction in 
warrants being recorded. It is, indeed, not very safe to 
operate in warrants when stock is so small—a little over 
50,000 tons. Legitimate business has now a greater influ- 
ence in the regulation of selling prices than it has had for 
some yeara, and the figures that are obtainable for warrants 
and also makers’ iron are comparatively high, so that 
Cleveland iron is no longer the cheapest pig iron in the 
Consumers in several markets—notably Scot- 
land—are finding that Northamptonshire and Lincoln- 
shire pig iron are obtainable at lower rates than the 
Cleveland makers will take, and the makers in those 
counties are securing a larger share of the Scotch demand 
than usual. But Cleveland makers are not badly off for 
orders, and thus maintain their rates. When, however 
it becomes necessary for them to press for orders, redu 
rates will have to be accepted. At present the price of 
No. 3 Cleveland g.m.b. pig iron is 50s, 9d. per ton for 
early f.o.b." delivery, but most of the business this week 
has been done at 51s. No. 1 is at 53s.; No. 4 foundry at 
493.; and No. 4 foundry at 47e. 9d. It is impossible in 
the absence of business to report any reliable figures for 
forward delivery. Mixed numbers of East Coast hematite 
pig iron are in ey poor request, the reduction to 
56s, 6d. having failed to bring consumers forward, seeing 
that the tendency is to still lower prices. Rubio ore is 
kept at 153. per ton ex-ship Middlesbrough. 


Cleveland Miners’ Wages, 4&-c.—The adjustment of the 
wages of Cleveland ironstone miners for the third quarter 
of the year has been up for consideration this week at a 
conference between the employers and the men’s repre- 
sentatives. It will be remembered that the wages of the 
blast-furnacemen in the North-East of England have becn 
increased 1 per cent., in accordance with the sliding-scale, 
but the mineowners do not propose to alter wages, as the 
men had an advantage in the second quarter. The men 
are to send in their reply by the 25th inst. For some 
years the Cleveland miners have been endeavouring to 

t the Acgunt Bank Holiday recognised as a general 

oliday at the mines, but the employers do not see their 
way to grant this concession. It was proposed by the 
council of the men’s association that a fortnight’s notice 
be given to the employers that the men intended to 
observe the Bank Holiday in question. Before doing so, 
however, they determined to take counsel's opinion, to 
ascertain what would be the position of the men if such 
Such opinion is that. it would be 
illegal to take the holiday ; it would be a breach of con- 
a ae the notice would not make it any the less a 

reach. 


Manufactured Iron and Steel.—Work is elack in all 
ches except that of rail-making, and the outlook is 
certainly v unfavourable, more ew in the 
late and angle trades, which depend largely on the ship- 
uilding industry. This last is in a most unsatisfactory 
ae as is shown by Lloyd’s return—worse than it has 
m since 1896—and there are no indications of an — 
revival when rates of freight are so wretchedly fF 
and there are far too many vessels competing, not- 
withstanding that many are laid up. More than half the 
building berths are (empty, and more would be if it 
were not for the engineers’ strike, and there were no delay 
in getting machinery for the steamers nearing com- 
pletion. Builders will not hurry to put vessels into the 
water if the engines will not be ready soon, especially 
when there are no new orders to take the places of the 
vessels which have been launched. Though there are 
few orders for finished iron and steel, the quotations are 
maintained as under :—Common iron bars, 67. 15s. ; best 
iron bars, 72. 2s. 6d.; best best iron bars, 7/. 10s.; steel bars, 
61. 7s. 64. ; steel ship-plates, 6/.; steel boiler- 71.3 
iron ship-plates, 6/. 5s. ; steel sheets (singles), 7/7. 15s.; 
steel hoops, 6/. 17s. 6d. ; steel strip, 6/. 12s. 6d. ; stee 
joists, 61. 5s, oes lots, less for larger)—all lees 24 per 
cent. f.o.t. lvanised and corrugated iron and steel 
sheets are at 127. 103., less 4 per cent., for f.o.b. delivery, 
24 ga’ in bundles. Heavy steel rails are at 6/. 15s. 
net f.o.b., and for theee there is a fair export demand. 





Tse Royat AGRicuLtuRAL Society's SHow: Erpatom. 
—On page 33 ante, at the top of the middle column, we 
stated that the 42-in. motor mowers, which Messrs. 
Alexander Shanks and Son, Limited, Arbroath, sup- 
plied to the London County Council, were fitted with a 
4 horse-power engine. This, the manufacturers inform 
us, is not so, the 42-in. motor mowers in question being 
fitted with an 8/10 double-cylinder engine. 





Arro- Motor CLus.—We are informed that a new aero- 
motor club is being formed, and that Colonel Bosworth 
and other influential gentlemen of the motor club have 
been approached. The club will confine its interest and 
support to machines “‘ heavier than air ”—#.¢., mechanical 
flight as opposed-to gas-bags and balloons. The engine 
being the princi feature, it is ey to adopt the 
title of’ ‘‘The Airway Motor Club.” The secretary pro 
tem. is Mr. Frederic H. Grix, and the temporary offices 
are situated at 83, Mortimer-street, Cavendish-square, 





London, W, 





NOTES FROM THE SOUTH-WEST... 

Cardif.—Quotations for the best large steam coal have 
been well maintained ; some qualities have, if anything, 
been the turn higher. The best has made 16s. 30, 
to 16s.. 6d. per ton, while secondary qualities have ranged 
from 14s. to 15s. 6d. per ton. House coal has exh ' 
scarcely any alteration ; the best ordinary qualities have 
made ids. to 16s. per ton; No. 3 Rhondda large ‘thas, 
brought 18s. 3d.. to 183, 9d. per ton.. Foundry hae. 
been quoted at 18s. 6d. to 21s. per ton, and furnace ditto: 
at 16s. to 17s. per ton. As.regards iron. ore, Rabio has, 


been | made 14s. to 14s. 6d. per ton enon n bent at 50. per. cent, 


of iron, and charges, including freight, insurance, .&o,, to 
Cardiff or Newport. : Saal de 
South Wales Coal.—The exports of coal from the: six» 
incipal Welsh ports—Cardiff, Newport, Swansea, Porp 
Talbot, Neath, and Llanelly—in the six months ending 
June 30, this year, were as follows :—Cardiff—for 
8,342, 983 tons ; coasbwise, 1,402,192 tons; total, 9,745,175: 
tons. The corresponding shipments in the first half of 
1907 were :—foreign, 8,679, tons; coastwise, 1,242,673 
tons ; total, 9,922,205 tons. Newport—forei 1,914,438 
tons ; coastwise, 369,096 tons; total, 2,283,531 tons. The 
corresponding shipments in the first half of 1907 were :— 
foreign, 1,880,136 tons; coastwise, 372,785 tons ; total, 
2,252,921 tons, Swansea—Foreign, 1,409,921 tons ; coast-, 
wise, 112,675 tons; total, 1,522,596 tons. The correspond-; 
a in the first half of 1907 were:;—F 
1,346,186 tons; coastwise, 139,125 tons; total, 1,485,311) 
tons. Port Talbot—foreign, 538,201 tons; , constwise,. 
182,585 tons; total, 720,786 tons. The’ corres of 
shipments in the first half of 1907 were :— Foreign, she 4 
tons; coastwise, 195,229 tons ; total, 831,609 es. t 
—foreign, 113,689 tons ; coastwise, 111,804 tons ; “total, 
225,493 tons. The corresponding shipments in the firet 
half of 1907 were :—forei 70,740 tons; coastwise;' 
123,424 tons; total, 194,164 .tons. Llanelly—foreign,. 
94,375 tons ; coastwise, 30,179 tons ; total, 124.554 tons... 
The corresponding shipments in the first half of 1907 were: 
—Foreign, 115,173 tons; coastwise, 22,447 .tons; total. 
137,620 tons. The aggregate shipments for the first half 
of this year were ingly 14,622,135, tons, as coni- 
pared with 14,423,830 tons in the first half of 1907. i 
More Steamcrs for Avonmouth,—A new line of steamers 
is expected to be established between Avonmouth and 
Bermuda, ‘starting almost at once. The steamere will 
bring West Indian produce generally, arid they will be 
— with cold storage for keeping their cargoes in.goad; 
condition. ‘ # 


Doulais.—The Goat Mill has continued td turn out! 
weg th ape ey heavy, shoal cals while ta te pent. 
en eng u jlight ra sleepers, sh- 8. 
angles, &c. erthere Pave m considerable arrivals‘ of 
iron ore. A 


Great Western Railway.—The Great Western Railway, 
Company is making-good progress with its.new Ayon: 
mouth and Filton section. The object of the new line is. 
to provide a direct route from Avonmouth to. the. 
company’s main line to London and South |Wales,. 
The contract was let to Messrs. H. Lovatt, Limited, 
Wolverhampton, in June, 1907 ; and it is hoped that the 
line will be completed by the summer of 1909.°'Th6 ‘line 
branches off from an existing line to the docks at“ Holdé- 
mouth, and passing throvgh Hallen. Henbury, and under 
the main line (Bristol and South Wales Union sectiob) 
between Patchway and Filton stations, it joins the South 
Wales direct line at Stoke Gifford. A tunnel undér 
Charlton Common is 300 yards in length. ite et 

The Swansea Valley.—Some of the pits have , been 
affected by a short supply of trucks, The tin.plate trade 
has continued to be well employed. . =. she 

Welzh Coal for Germany.—Measrs. Psman, Watéon; 
Limited, Cardiff, have secured an order for the su of 
about 10,500 tons of coal to the German Navy. 4 
c amounting to 6000 tons, are to be delivered at 
Wilhelmsbaven, 4000 tors to Kiel, and 600° tons «to 
Brunsbuttelkoog: : if 


Contracts.—The London, Brighton, and. South Coast 
Railway Company have just effected a licence with i- 
neering ny Limited, 28, Victoria-street, 8,W., 

a further five engines to be fitted with the Schmidt 
superheater, making ten in all for this railway. company: . 








Ixcanpescent Gas-ManTLE MANUFACTURE.—We. are 
informed by the Derby Borough evelopment Committee 
that twelve months ago Messre. Henry Hill and. Co. 
acquired land and erected substantial new works. at 
Derby, finding employment for between two and three 
hundred hands in the manufacture of incandescent gas- 
mantles. The works were put down on the most modern 
lines, and the cost of manufacture was a comparatively 
low one. _The whole of the shares of the company have 
now been acquired by the Welsbach Ineandescent,Gas- 
Light Company, Limited, at a substantial premium, thig 
forming « rapid and satisfactory return. , TP 





Tue Transport or Susanne Boars.—A steame.. 
was launched by the Vickers ep A at Barrow-in- 
Soanes on enioe, pe aed yeas has - con- 
stru rimarily wi ect of conveyi e two. 

. bai t ches Barrow 


submarine boats building by the company at their 

yard to Japan. The Japanese Government two 
submersible craft from Vick and when the are 
completed, the new steamer will be sufficiently ed 


to allow the submarines to be floated into the > 

water will then be pumped out of the vessel, The steamer 
is 260 ft. long. and has a wide, beam and extra large 
hatchways. The engines ard boilers are aft. ee 
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4-FT. VERTICAL BORING AND TURNING MILL AT THE FRANCO-BRITISH EXHIBITION. 


CONSTRUCTED BY MESSRS. JOHN STIRK AND SONS, LIMITED, ENGINEERS, 
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MINING EXHIBITION AT OLYMPIA. 


Amone the great industries of the world that of 
mining may safely be said to rank next in import- 
ance to agriculture, for there is certainly no pursuit 
followed by man that can compare with it in the far- 
teaching effect it has had in moulding the destinies 
of the human race—an effect which has fashioned 
in @ measure even the course of agriculture itself ; 
for certainly many of the modern methods of the 
farmer would not exist but for the efforts of the 
men who dig the coal and iron from the earth. 
This ancient occupation must therefore always 
interest us; indeed, for some natures it possesses a 
fascination. There is always that element of un- 
certainty about it which human nature loves; and 
whether it be the man who is willing to take his 
life in his hand and suffer untold privations pro- 
specting for gold in the lonely places of the world, 
or the man who is willing to risk his money in 
attempts to extract ‘‘ black diamonds” from Kentish 
coal-fields, it is all the same. The strange fascina- 
tion of the mine has in one form or another touched 
them both. Perhaps the miner’s life has in certain 
branches of the industry lost some of its romance, 
but, on the other hand, it has gained much by the 
adaptation of machinery tothe many modern methods 
that are now in vogue, and it is astonishing what ad- 
vances this machinery has made during recent years. 
There is now no branch either of coal or metal- 
mining where its use is not pushed to the utmost, 
with the result that human toil is vastly reduced, 
and the winning of minerals much increased. It is 
only those who have experience in this matter who 
realise the extent to which this is true. Any un- 
certainty on the subject may be easily set at rest 
by a visit to the Exhibition of Mining Machinery 
which is now open at Olympia, Kensington, W. 
We will say at once that this is a good Exhibition, 
e+ gee one of the best of the kind that have been 

eld. e result is not due to the Hall being full, 
for it is not, nor is it that there is much machi- 
nery in motion. It may be, however, that, unlike 
some exhibitions of the kind, there is very little 
that is not worth seeing, and that the arrange- 
ment of .the Hall is satisfactory ; but the fact 
remains that the impression left on the mind is 
that the Exhibition is good and is worth seeing. 
After all, perhaps, this is but the fascination of 
mining. 

In our description of the exhibits which struck 
us as being most worthy of attention, it may, 
perhaps, -be most appropriate to commence with 
coal-mining, and allude first to.coal-cutting machi- 
nery. We say ‘‘coal-cutting machinery,” but the 
term must be understood to include not only 
tools that are confined te working in coal, but 
also to those which are used in other materials 
in addition, In this way rock-drills and such- 
like appliances will come under the heading. In 
this branch the Hardy Patent Pick Company, 
Limited, of Sheffield, take a prominent ition. 
There is at their stand a very varied collection of all 
kinds of tools — in the getting of minerals, 
but the two which will, perhaps, attract more atten- 
tion than any others are a patent ‘‘ Little Hardy ” 
stoping drill of the reciprocating type on a tripod, 
and a ‘* Hardy-Simplex ” hand-drill for use on coal, 
&c. The last of these two drills is also used with 
hollow drill steels for sinking. The first-named 
drill has been designed to overcome defects which 
previous machines of this class have possessed, for 
the cylinders have often, in the past, either been 
too small in diameter to give a paying output com- 





(For Description, see Page 69.) 
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Fia 
pared with hand-labour, or they have been too 
cumbersome. The result is that there has been 
produced a tool which, it is claimed, has a boring 
power equal to that of ordinary machines of twice 
the weight, and this without any reduction in the 
strength of the parts. The valve is a special feature, 
the design being such that a great saving in weight 
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| is effected. Other advantages claimed are, absolute 
| tightness, and no loss of air even in case the 
valve and chest should wear. The success of this 
drill is attributed by the makers entirely to this 
| valve, which allows a single-headed main piston 
\to be used, and the length of the cylinder and 
|main piston to be reduced one-half and still 
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leave a strokeof6in. A stronger piston-rod than 
usual can be used, as the point of cut-off in both 
the outward and return strokes can be regulated 
and a quick and powerful return stroke secured, 
while a full-powered uncushioned blow is struck 
on the rock. We saw one of these drills at work 
on hard Aberdeen granite, the diameter of the drill 
being 2in. It drilled a hole 4} in. deep in one 
minute, the air pressure at the time being from 
55 Ib. to 60 lb. per square inch. 

The other drill referred to is the ‘‘ Hardy Sim- 
plex” hand-held hammer-drill, which has been 
designed for twisted drill steels for coal, stone, &c., 
and may be seen at work on varying kinds of rock. 
It can be used in hard and soft strata, and will work 
at pressures regarded as too low for the older type 
of piston-drills. Another advantage is that it will 
drill as near to the side of a heading or shaft as a 
man can do with a hammer and chisel, and dis- 
penses with one man. In general construction it 
consists of a cylinder with a reciprocating piston, 
which latter strikes blows which are quite un- 
cushioned, at the rate of from 1500 to 2000 per 
minute, and, it is claimed, reproduces perfectly the 
action of hand work by means of a mane and 
drill. The borer is turned automatically, and 
the whole appliance—for such a tool—is very 
easily handled, and there is very little vibration 
and shock. The drill-steels are generally hollow, 





where the dust from such a drill is no objec- 







Fig.1.SiE ELEVATION OF 
SINGLE-INLET FAN 


QQ 
N 








N 
— = 


N 
WWW 


BM 


A B>?§.*?CWSS 





I Fig. 2 


NE SS SC 
st SS NN 

N 

N 


{| 
NUE BE il 
‘nm 


ASV Cee Waa x 
SS ‘ a 4s 





Ha 


play of their well-known drills and coal-cutting 
machines, but these are too familiar to mining 
engineers to need any detailed description. There 
are coal-cutting machines of the ‘ ialax”’ and 
‘*‘Puncher” type, as well as Temple-Ingersoll electric 
air-drills, for which it is claimed that they require 
only about one-third of the power to drive them 
that is necessary for air-driven rock-drills. They, 
are very compact, and work very close together, 
which is an undoubted advantage. The flow of air 
is not restricted by any valves or short passages, 
and the machine is fitted with suitable devices, so 
that the power of the blow can be adapted to the 
rock upon which it is at work. There are also.on 
view at this stand a variety of pneumatic tools for 
chipping, caulking, riveting, and repair work gene- 
rally, suitable for machine-shops, shipyards, and 
boiler works. 

The International Channelling Machines, Limited, 
of Sheffield, show some of their drills and a Siskol 
coal-cutter designed for headings, which will cut at 
any height or angle from one position of the column. 
They have also a hammer-drill for use as a one- 
man machine, for boring shot-holes and for stop- 
ing. The drill steels are automatically rotated. 

he Tuckingmill Foundry Company, Limited, 
Camborne, Cornwall, show some of their ‘ Little 
Hercules” rock-drills. They are of different sizes, 
ranging from 2% in. to 3$ in. diameter of cy- 





linders respectively. They are variously mounted, 
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tion, a jet of air being forced down the centre of 
the steel to the cutting-edge. This cools the tool 
and drives away the dust. The tool weighs 28 lb., 
and will easily drill to a depth of from 6 ft. to 7 ft. 
We saw one of them at work both on Yorkshire 
grit and on hard Leicestershire granite. In the 
former of these a hole 1} in. in diameter and 18 in. 
deep was drilled in one minute, and in the latter a 
hole 1? in. in diameter and 5 in. deep in the same 
time. As we hope to illustrate and describe these 
drills in detail at a future date, we will say no more 
about them now. 

Another air-drill which may be seen at work is 
the Flottmann hammer-drill, which is on view at 
the stand of the Flottmann Engineering Company, 
Limited, Cardiff. This tool has not been exhibited 
before. It is made entirely out of forged steel, 
with the exception of the handle, which is a steel 
casting, and all the wearing parts are, after harden- 
ing, ground dead to gauge. The chief feature of 
this drill is the ball valve by which the air pressure 
is controlled, the application of which is said to be 
new. Put briefly, whereas previously special 
channels were provided for the reversal of the dis- 
tributing slide- valve, these channels being opened 
and closed by the action of the piston, they are 
not necessary in the new arrangement ; for in the 
case of the tool on view, the pressure of the air 
entering the cylinder moves a steel ball alter- 
nately from one side to the other against one of the 
two inflow channels, as may be required by the 
motion of the piston. We understand that a great 
number of these machines are now in use, and the 
nines employing them include some of the leading 
firms in the-country. We hope, however, to say 
more about'this drill at a future date. 





The Ingersoll-Rand Company, 165, Queen Vic- 
toria-street, E.C., have a very comprehensive dis- | 


one being op a special heavy universal tripod for 
sinking and quarrying, one on a double-screw jack- 
bar for mining and tunnelling, and one on a swivel- 
arm for driving, stoping, &. In addition to 
these there isa machine for forging and sharpenin 
drills on view. Itis known as.the ‘‘ Dunstan,” an 
is capable of forging cross-bits and X bits from the 
bar at the rate of from twenty to thirty per hour. 
In the case of chisel-bits the rate is about fifty per 
hour. It is claimed that the method of forging 
greatly improves the steel, and that there is no 
waste. When the machine is used for sharpening 
worn bits, it can turn out about 100 per hour, and 
swage shanks at the rate of about 240 per hour. A 
handy form of air-winch may also be seen here. 

While on the subject of drills, we may call 
attention to a very handy tool to be seen at the 
stand of Messrs. John Davis and Son (Derby), 
Limited, Derby. This is the Jeffrey electric 
drill, suitable for rock, ironstone, coal, 
It is a rotary drill, and will, it is claimed, bore 
harder material than has hitherto been possible 
with a rotary machine. The mechanism con- 
sists of a pinion of twenty-five teeth, which 
surrounds a hollow armature -shaft and en " 
above and below, with two wheels of uniform size, 
having 65 teeth each. On the shafts carrying these 
two wheels are pinions, and these engage the gear 
which drives the feed-screw. The drill itself is 
driven by the central spindle. The motor is of 
3 horse-power, of the 4-pole type, and is series- 
wound. The magnet-frame is of cast steel, with 
laminated pole-pieces. The drill may be used in pits 
where No. 8 rule of the Electricity in Mines Act 
applies. The same makers have also a Jeffrey 
header on view. 

Messrs. Holman Brothers, Limited, of Camborne, 





Cornwall, have various drills on view, as well as 


special air coal-hoists. Disc and chain coal-cutters 
are on view at the stand of the Diamond Coal-Cutter 
Company, Stannard Works, Wakefield, and include 
stan ** Diamond” types.. Messrs. Hathorn 
and Co., 5 Queen-street, Cheapside, E.0., also 
have drills on view. 

Leaving the subject of drills and coal-cutters, it 
may be well to refer next to air-compressors, which 
are exhibited by nearly a dozen firms; but we can 
only now allude to some of these. Among them 
Messrs. Reavell and Oo., Limited, Ranelagh Works, 
Teenie have a very pops ane chem — 
includes various types of compressors ; but 
the one to which attention should be spoelally 
called is one giving 10 cubic feet of free. ‘air 
per minute at a speed of 750 revolutions. The 
diameter of the plunger is 2} in., and the stroke 
3 in., and only one oil-well is necessary. The suc- 
tion-valves are of the ball type. The whole appli- 
ance is exceedingly compact and light, and can 
easily be carried by hand. It can, however, be 
fitted on wheels if required. 

Messrs. Peter Brotherhood, Limited, 53, Parlia- 
ment-street, Westminster, show a small portable 
electrically-driven air-compressing set. It is made 
in different sizes, to compress air to from 38 Ib. 
to 100]b. per square inch, and it is now, we 
understand, extensively used in connection with 
rock-drills at the coal face where electric power is 
available, and no compressed-air pipes are at hand. 
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The type is also used at the | rary stations of 
collieries for blowing out the dust in the armatureg 


of large machines. c 
Messrs. Holden and Brooke, Limited, of 8 
Works, West Gorton, Manchester, have a belt- 
driven air-compressor, which is arranged to. work 
also as a vacuum pump. They have also.a very 
interesting general exhibit, including injectors; 
one of which we hope at another time to illustrate. 
As might be expected in an exhibition of this 
kind, conveyor plants are well represented, this 
class of machinery being at work in many parts of 
the Hall. One that appeared to be of special 
interest is to be seen at the stand. of the New 
Lowca Engineering Company, Limited, White- 
haven. This machine is quite new, and has been de+ 
signed for conveying or screening all kinds of mate- 
rial. It is very simple in construction, and is fitted 
with ball-bearings throughout, which are placed in 


. | dust-proof cases. The screen on view is driven by & 


5-horse-power motor, but the actual power required 
is, we understand, not much in excess of 1 horse- 
wer. The length of the screen is 20 ft., and the 
width 2 ft. Its capacity for coal is approximately 
20 tons per hour. We hope, however, to describé 
this machine more in detail at a future date. We 
understand that the firm have nowon order forty six 
of these plants. One of these machines has alread 
been e which works on an incline of 1 in 18, and 
takes 60 tons per hour. Scme interesting exhibits 
of conveying and coal-handling plant are to be seen 
at the stand of Messrs. Gibbons Brothers, Limited, 
Dibdale Works, Dudley, Worcester. Among these 
will be noticed the Bradley steel cable, pan and 
bucket conveyor for handling all kinds of material. 
It is an American invention, and the 
following advantages :—There are no chains, and né 
special fillers are required ; there is no jerkiness 


76 ENIGINEERING. [Jury 17,1908. 
-when.in motion ; an quantity of material can be| It is recommended for fine materials, such as | naturally come now to the latter type of appliance. 
discharged at any point ; all the working parts are| cement and plaster of paris. It is known as the Crushing and pulverising are not necessarily the 
thoroughly lubricated; and the driving power | Suess, has a large capacity, and the power required |same thing, but they may be taken together. 
required is very small, One of the chief features|is small. Conveyor machinery is also shown at | There is a considerable variety of apparatus of this 








of this. stand is, however, the exhibit of Gibbons’s| the stands of Mr. Richard Sutcliffe, Horbury, |class, and we noticed a machine similar to one 
patent steel roller-chains for the transmission of | Wakefield, Messrs. Edgar Allen and Oo., Limited, | which we described rather more than a year 
power. or. materials. 
we. understand, been running for_seven or eight | 


Some of these chains have, | Imperial Steel Works, Sheffield, and others. |ago, Thisisa ‘‘ Lightning ” crusher, made by the 
A very interesting new appliance for automati- | Patent Lightning Crusher Company, Southwark 
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years without renewals, and are still in good 
condition. 
Messrs. Head, Wrightson, and Co., Limited, 

Teesdale Iron Works, Thornaby-on-Tees, Stockton- 
~on-Tees, show their ‘* Marcus” system of screening, 
picking, and conveying coal, coke, &c., which has 
not before been exhibited. The construction is 
very simple, and consists of a trough, which is sup- 
ported on live rollers, and receives a to-and-fro 
motion of a peculiar nature, which causes the 
material. in the trough to be rapidly conveyed. 
The uliar motion is obtained by means of a 
draglink, which is driven from a shaft which has 
a constant angular velocity. The whole of the 
driving mechanism is mounted on either a steel 
or cast-iron self-contained bed-plate, and the driv- 
ing-shaft is driven by a belb-paliag The machine 
on view is one actually intended for a Yorkshire 
colliery, where it will have to deal with 100 tons of 
coal per hour and classify the same into the follow- 
ing sizes : }-in., 14-in., and 3-in. cubes, the large 
coal passing over the end, The revolutions of the 
shaft are about seventy per minute. This is the 
chief, feature of the stand, although there are many 

other exhibits. 
Messrs. Fraser and Chalmers, Limited, 3, London 
Wall Buildings, E.C., have a model of Robins’s 
patent belt-conveyor, the size of the original being 
40 ft. by 8 ft. The model consists of two 16-in. 
belts. 
"The well-known Zimmer patent conveyor is on 
view in motion at the stanil of the Zimmer Con- 
veyor Company, Mark-lane, London, E.0. The 
action of this conveyor is very gentle, so that no 
L e is done to coal that is carried by it, and it 
is claimed that. the power required is one-quarter 
that necessary for conveyors of the push-plate 
type. . With the Zimmer balancing device, . by 
means of which the two halves of any recipro- 
cating conveyor are balanced against each other, 
it is claimed that conveyors 500 ft. long,’ with 
~ one driving gear, are — though we do not 

think any of this size have been as yet made. A 
new form of tube conveyor may be seen at this 
ptand; though only a short length of it is on view. 
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cally weighing coal is exhibited at the stand of 
Messrs. Samuel Denison and Son, Limited, Hunslet 
Foundry, Leeds. It automatically recdrds the net 
weight of coal in the truck, with the miner's identify- 
ing number, the miner's own tab, or tally, being used 
for identifying the weight, and the miner's number 
cannot be recovered for fraudulent use after inser- 
tion in the machine. _We hope, however, before 
long, to illustrate this machine. The firm have 
also one of their continuous weighers working with 
a belt-conveyor 18 in. wide. 

Closely allied to conveyor machinery is often found 
plant for pulverising and crushing the materials 
that have to be transported, the two classes of 
machines working in conjunction; therefore we 
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Engineering Works, Walworth, London, S.E. 
Although the one noticed by us on page 753 of 
vol. lxxxiii., was for treating house refuse and 
garbage, and the one on view at Olympia is for 
crushing rock, &c., they are practically identical, 
with the exception that the latter possesses several 
improvements which have been added since our 
first notice appeared. These improvements con- 
sist of the upper and lower casing being lined 
with steel, which lining can be renewed, and the 
ejector door, which used to be on the top half 
of the casing, is now on the lower half. It is 
claimed that the machine at the Exhibition will 
do the work of thirty Californian stamps, while it 
costs only one-tenth the amount, and weighs only 
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one-twentieth. It will pulverise 2 to 3 cubic inch | up on the suction side to a drift, which is designed | carried in steel tubes. The lamp is or in the 
ieces of hard mineral ore, fit to go on the separa-|to give an artificial resistance to the free flow of | upper portion, and the opening, which is shown in 


tion table, at the rate of 70 to 100 tons per twenty- 
four hours. Its action on coal and other softer 
materials is proportionally quicker. 

At the very fine stand of Hadfield’s Steel Foundry 
Company, Limited, Tinsley, Sheffield, which is, we 
believe, the largest in the Hall, are to be found 
several crushers, in the manufacture of which the 
firm’s well-known steel is employed ; but these form 
only a small part of the exhibit. While referring 
to this stand we may as well call attention to one 
or two other things to be seen there. Among these 
are some of Richies’ steel pedestals for tubs, which 
the firm are now introducing for the first time. The 
chief feature of this pedestal is the efficient method 
of lubrication and the simple manner in which the 
guard or clip can be fitted to and removed from the 
pedestal. The guard consists of a round bar of 
iron formed so that it will encircle the axle, the 
two ends being bent at right angles and driven 
through two holes in the pedestal; which run 
parallel for about an inch and then converge 
towards the back end. The effect of this is 
that when the guards are driven home they become 
very firmly fixed. When it is necessary to remove 
the wheels and axles, the guard is simply knocked 
out of the holes with adrift. Another point about 
these pedestals is that the arrangements for 
lubrication are very effective. A feature of this 
stand is a new tub-controller of the rotary type 
(Wilde and Petrie’s patent). Its purpose is to arrest 
and hold in position a long line of tubs, and allow 
one or more to pass as may be required, all that 
is necessary being to move a lever, which is placed 
in the most convenient position. It sometimes 
happens that with the ordinary type of rotary con- 
trollers the tubs travel along very rapidly, and 
the axle of the tub mounts the arm of the con- 
troller wheel, and passes over it, thus defeating 
the object for which it was designed, besides 
causing damage to the tubs and pit cage. With the 
controller on view this cannot happen, for the arms 
of the star have a hooked yas pacgar= which pre- 
vents the axle mounting, and as an additional safe- 
guard each arm is also provided with a recess at the 
top, which secures the axle in case it should mount. 

The Hardy Patent Pick Company, Limited, 
Sheffield, show a ‘‘ Devil” disintegrator, which can 
be used for reducing to powder or to shreds almost 
any material—animal, vegetable, or mineral—in 
either a wet or a dry state, fibrous or non-fibrous. 
They are made in various sizes, and treat from 
a few hundredweight to 50 tons of material per 
hour. There is also a patent automatic feed appa- 
ratus for disintegrators on view. A gold-washing 
machine may also be seen at this stand. Disinte- 
grators are also made by many of the firms re- 
ferred to in connection with other exhibits and the 
appliances may be seen at their stands. In addition 
to these, moreover, Messrs. Edgar Allen and Co., 
Limited, nme Steel Works, Sheffield, show one 
of their ‘‘ Ferraris” patent ball-mills for crushing 
ores of all kinds. is type of mill has, how 
ever, been described by us before, so we need not 
mention it further here. 

Messrs. Holman Brothers, Limited, of Camborne, 
Cornwall, show a single-head pneumatic air-cushion 
ore-stamper. It is designed for prospecting pur- 
poses. It is claimed that one pneumatic stamp is 
equal to 11.8 Californian stamps (9501b.), and one 
of the latter crushes 4 tons per twenty-four hours 
on the Rand. Crushersand a great variety of other 
machinery are shown by the Wilfley Mining Machi- 
nery Company, Limited, Salisbury House, London 
Wall, E.C. 

Fans for ventilation purposes form an essential 
part of many mines, and 
sented, being shown at the stands of Messrs. W. G. 
Allen and Sons, Tipton, Staffordshire ; Messrs. 
Andrew Barclay, Sons, and Co., Limited, of Kil- 
marnock; Belhaven Engineering and Motors, 
Limited, Wishaw, Scotland; Messrs. Peter Brother- 
hood, Limited, 53, Parliament-street, Westminster, 
S.W.; the Capell Fan Company, 13, Mosley-street, 
Newcastle on-Tyne ; Messrs. Davidson and Co., 
Limited, ‘‘Siroceo” Engineering Works, Belfast ; 
and Messrs. Heenan and Froude, Limited, Wor- 
cester. 

Among these, Messrs. Davidson and Co., Limited, 
show some fine examples of their ‘‘ Sirocco” fans, 
which are now well known for ventilating and 
other purposes. One of these is a single-inlet mine 
fan, 49 in. in diameter, and is shown in operation 
under actual working conditions. It is connected 


these are well repre- 





air. This represents the friction in the airways 
of the mine. The fan has a capacity of 26,000 
cubic feet per minute against a 3-in. head of water 
when running at a speed of 420 revolutions per 
minute. The fan is direct coupled to a 20-horse- 

wer Mather and Platt direct-current motor. There 
is another fan at the stand which has a diameter of 
35in. It is of the ‘‘ Sirocco ” Standard centrifugal 
type. It hasa capacity of from 13,000 cubic feet per 
minute to 31,000 cubic feet per minute against from 
4 in. to 8 in. of water when connected up to drifts 
of suitable area. There is also a small ‘‘ Sirocco” 
fan and motor-test set. This firm can now supply a 
fan for mine ventilation which has been so designed 
and arranged that when applied to a new mine, or 
to a mine which is being gradually developed from 
year to year, it will give an increased output from, 
say, 50,000 cubic feet per minute to 500,000 cubic 
feet per minute while maintaining a high standard 
of efficiency at all steps along the duty curve, 
irrespective of the fact that the equivalent oritice 
of the mine is also being gradually increased with 
the opening up of the mine. This is done without 
any expensive system of running. 

The ee pr Fan Company have a model of their 
system of applying to mines their duplicate fans 
for working in parallel. The arrangement is illus- 
trated in Figs. 1, 2, and 3, page 75, Fig. 1 being a 

lan of an arrangement of duplicate fans with single 
inlets, Fig. 2. plan of an arrangement of dupli- 
cate fans with double inlets, and Fig. 3 a sectional 
elevation of the arrangement, Fig. 1. These figures 
pretty well explain themselves. The actual cost of 
the two duplicate fans is said to be very little more 
than that of one double inlet fan to do the same 
work. The great advantage claimed from the dupli- 
cate system, therefore, is that, particularly in the 
case of new mines, one fan will probably be able to 
ventilate the mine for, say, 10 years, and the other 
fan can be added as the air volume and the water- 
gauge of the mine and the length of the air-ways 
increase. The two fans can then be worked to- 
gether, and produce the higher water-gauge re- 
quired, with a larger volume than that produced 
by the single fan, 

At the stand of Messra. Dick, Kerr, and Co., 
Limited, Abchurch yard, London, E.C., there is a 
very good show of electric motors ; but perhaps the 
chief feature of the stand is a complete electric cap- 
stan—the only one, we believe, at the Exhibition. 
It is fitted with a contactor type of starter, which is 
independent of the starting switch. After the 
circuit has been closed through the starting-switch, 
by depressing the pedal on the capstan platform, 
the contactors automatically come into action, 
cutting out the resistances, and starting the motor 
in the usual way. On the release of the pedal, or 
the operation of an overload device, the switch 
and the contactors come back to their normal 

ition. With this arrangement itis said to be 
impossible to start the motor too rapidly. The 
starting-switch itself is fitted with an overload and 
no-load release, and has the well-known Dick Kerr 
blow-out fitted. The drive is through worm-gear, 
and the capstan case is made water-tight by a 
simple arrangement of the joints. 

Among the stands relating to boilers will be 
noticed that of Messrs. Galloways, Limited, Knott 
Mill Iron Works, Manchester, where may be seen 
some very fine specimens of flanging and boiler work. 
This firm also exhibit boiler-mountings, The most 
striking collection of these is, however, to be seen 
at the stand of Messrs. J. Hopkinson and Co., 
Bimited, Britannia Works, Huddersfield. There 
are several new fittings to be seen here, one of 
which—an improved equilibrium stop-valve—we 
hope to illustrate at another time. 

One of the most important of the appliances con- 
nected with coal-mining are the safety lamps, and 
these are well represented at several stands, in- 
cluding those of Messrs. Ackroyd and Best, 
Limited, Morley, near Leeds, the Wolf. Safety 
Lamp Company, 37, York-place, Leeds, Messrs. 
John Davis and Son (Derby), Limited, Derby, and 
several others. In connection with lamps, two very 
interesting appliances are shown by Messrs. Ackroyd 
and Best, Limited. These are an apparatus for re- 
lighting safely lamps down in the pit, and a lamp- 
testing apparatus. An illustration of the former 
is shown in Fig. 4, page 76. It consists of two main 
portions, the top portion forming the lamp-igniting 
chamber, and the bottom portion a receptacle for 
the accumulator and induction coil, the wires being 





the illustration, is then closed in sch a way as to be 
perfectly flame-tight. The outer cover of the appa- 
ratus is then rotated by the handles shown, 
causes a switch to come forward, thereby igniting the 
lamp, the spark being formed inside the lamp. The 
lamp chamber is provided with a spring lock, which 
securely locks the chamber immediately the lamp is 
withdrawn. Fig. 5 is an illustration of the apparatus 
for testing a5 The operation of vesting is as 
follows :—The lamp is through an opening 
in the cylindrical part of the body of the apparatus 
to the right of the hand-wheel, and is placed on an 
iron disc, which is then forced by the motion of the 
wheel up into the cylindrical part of the machine 
seen above. The lamp is there surrounded by an 
explosive mixture. When in this position the lamp 
is in a tightly sealed chamber, and the gas is then 
exploded by an electric spark near the wick of 
the lamp. If the lamp is sound, only the gas 
inside it is exploded, but if there should be a 
defect, the flame will pass to the gas round the 
lamp, and explode that also, and blow up a relief- 
valve. The reversal of the hand-wheel causes the 
lamp to be lowered, when it can be removed, Ve 
briefly, this is the action of the ap tus, whic 
is said to be very satisfactory. ‘This firm also 
exhibit seamless copper and steel lamp gauzes. 
A very interesting electric lamp (known as the 
** Float”) is shown by Messrs. , Skinner, 
and Oo., 78, Upper Thames-street, lor, E.0. 

Space will not, however, allow us to notice any 
more of the exhibits at present, and we must post- 
pone any further remarks till next week. The 
Exhibition closes on the 31st inst. 


(Zo be continued.) 





MOULDS FOR STEEL INGOTS. 
By G. B. Warternovss, Pu.D, 


Tne question of ingot moulds is one that touches 
every steel works very closely, as, excepting in the 
case of steel castings, the first shape into which the 
steel is put is that of an ingot. It is the custom for 
many of the large steel companies to make their own 
moulds, so that there are not a great number of foun- 
dries engaged in their manufacture. 

The method of manufacture varies very little in diffe- 
rent localities. A solid core ismade, vented ‘as well as 
possible, and placed in its proper position inside the 
flask. The mould is cast, and the solidifying metal 
contracts with great force on to the core. Powerful, 
and, in many cases, complicated, pushers are ne 
to expel the core from the solidified ingot mould, the 
effect of which severe treatment is often detrimental 
to the core barrel. It may be safely said that. the 
chief item of expense in the ingot-mould foundry is the 
preparation and maintenance of the core barrels, 

The chief things required of an ingot mould are that 
it shall produce ingots with a good, clean surface, and 
have as long a life as possible. The first requirement 
is met by the moulds having a smooth interior surface, 
free from cracks, scabs, or holes. The condition of 
this interior surface depends very ly on the core. 
As much venting is desired as possible to allow a free 
escape of the gases generated. Scabs or excreecences of 
apy kind are bad, as they have to be chipped off, 
which means that the skin of the casting is removed, 
and molten steel seems readily to work into the wound 
and form ahole. The second main requirement of the 
mould—namely, aslong alife as possible—is dependent 
on many things. One of the most important is 
the composition of the metal, for the mould must 
adapt itself very quickly to rapid changes of tempera- 
ture. The design is also one oF the chief factors, i it 
should be such that the mould may become heated as 
evenly as possible, while the severe mechanical strains 
induced by the changes of temperature mentioned 
above must also be provided for. Another very ot- 
vious factor is the treatment given the moulds in the 
— Be greg. Nese: — of w Sota is og oot Se 
allowed to elapse between stripping an ain fillin 
with steel. Very often the moulds are on ‘allowed 
to become cold enough before being used. 

Having very briefly outlined the requirements and 
method of production of ingot moulds, an improyed 
method of producing them may be described. This is 
the method used in the foundry of the Lackawanna 
Steel Company, Buffalo, N.Y., for their Bessemer and 
open-hearth moulds. It has been thoroughly tried, 
having been in operation since January, 1906, and is 
patented by F. Tickner and F. Leuthner. 

The chief features of the process are the use of o 
collapsible core-barrel and an improved extractor. 
The congtruction of the collapsible core-barrel may be 


clearly seen in the reproductions of ph on 
e 78, especially Fig. 1. This co core- 
rel is composed of a central cast-irou cone, made 
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hellow, and four perforated cast-iron plates, which are 
supported by the outstanding base of the cone, and 
rest against it. They only come in contact with the 
cone along the longitudinal ribs, clearly seen in- the 
illustration, thus leaving an air-space between the 

lates and the cone. The plates are held together by 
iron bands. When in place their edges do not touch, 
an opening being left. the whole length of the core for 
the proper venting of the corners of the mould, and 
to facilitate collapsing when the core-barrel is ex- 
tracted. In the most recent work, the core- 
barrel and the drag or bottom are firmly fas- 
tened together and are never detached. This en- 
sures the perfect centering of the core, and prevents 
uneven thickness in the walls of the aoal durin 
the whole operation. The built-up barrel is plac 
in the moulding pit, given a g coating of clay- 
wash, surrounded by the core-box, and the core 
rammed up. It is then removed, a face of blacking 
applied; and dried in the core-oven. A finished core 
is clearly shown on the extreme left in Fig. 3. A 
notable feature of the operation is that the barrel is 
washed with clay in place of the flour-paste usually 
employed, which means a considerable saving in cost. 
The cheek is rammed up in the usual way, and also 
a dried. The assembled mould is well shown 
in Fig. 2. 

The material used for making the moulds is direct 
metal, and the Lackawanna Steel Company is fortunate 
in regard: to the supply of good iron, for the best of 
the metal from any of its seven blast-furnaces can be 
utilised. Arrangements are completed to obtain the 
metal from the bottom of the casting ladle by using a 
nozzle and stopper as in the usual method of casting 
steel. This method is clearly shown in Fig. 1. In 
this way, only the best of the iron will enter the 
moulds, and dirt is excluded, to the consequent great 
improvement of the quality of the product. 

When the casting is sufficiently set, the barrel 4s 
removed by the use of the extractor. The method of 
use is well illustrated in Fig. 2. The hooks are placed 
under the upper part of the flask, then the upward 
pull of the crane causes a downward push on to the 
core-barrel due to the leverage in the arms. The flask 
and its contents are raised, at the same timethe cone of 
the barrel is held down. Then the wings of theextractor 
come in contact with the plates, which are pressed down- 
wards, and collapse inwards against the cone. The 
whole operation is very quick. and is in fact only 
limited by the speed of the crane and the workmen. 
The barrel is then again ready for use. 
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It is claimed for the process that no chipping of 
the inside or bottom of the mould is necessary to the 
consequent increased life. This is in large part due 
to the extremely good venting through the core, 
allowing a free escape to the generated gases. An- 
other very important feature is that in this method 
the iron is allowed to shrink to its full capacity. 








Tue Encinerrinc Inpex ANNUAL, 1907. London: 
The Engineering Magazine Press, Kean-street, Aldwych, 
W.C. [Price 10s. net.]—We have received the 1907 
volume of the index published in connection with the 
Engineering Magazine. This index is now arranged on 
the plan footed in the monthly publication from which 
it is compiled. References are first rope under the 
broad headings of ‘‘ Civil Engineering,” “‘ Electrical Engi- 





neering,” ‘Industrial Economy,” ‘‘ Marine and Naval 
Engineering,” ‘‘ Mechanical,” ‘‘ Railway Engineering,” 
‘Mining, &c.,” and ‘Street Railways.” Each of these 
sections is subdivided under convenient headin 

and these, again, have, arranged alphabetically, index 
words in heavy type at the head of the paragraphs, 
so that reference is quick and easy to any parti- 
cular subject. If any improvement be made, it should 
be in the direction of giving the classification index a 
more prominent position in the book, instead of sand- 
wiching it between pages of explanatory matter and 
the index matter. It should, of course, be the most 
easily found page in the book, and might well stand 
either the first of all or the last, The index forms a 
record of the more important articles appearing in over 
two hundred technical publications, including journals and 
the proceedings of technical societies. Most of the articles 
can °3 procured through the publishers of this volume, 
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THE NAVY SHIPBUILDING POLICY. 

Monpay’s debate in the House of Commons on 
the Navy Shipbuilding Vote was, to say the least, 
unsatisfying. It is true that Mr. A. H. Lee, 
who was Civil Lord of the Admiralty in the Bal- 
four Government, and spoke with the authority of 
the ne said there was nothing wrong with 
the Navy as a whole, and the country, he believed, 
had the utmost confidence in its zeal, spirit, and 
capacity. This declaration was prom by the 
fact that the daily Press has recently said much—too 
much—about personal differences between officers 
of high rank. Even if it were true, we do not 
believe that they can affect the efticiency of the 
Fleet as a defensive force. Reforms as extensive 
as those carried through by the present First Sea 
Lord, with so much advantage in economy and 
efficiency, cannot be effected without awakening 
opposition. Men of strong characteristics are 
prone to independence of judgment, and the measure 
of the potentialities of reforms is almost in direct 
proportion to the discussion they arouse. But to 
quote the words of the Prime Minister, it is the 
business of naval officers on active service not to 
discuss or criticise the naval policy of the Govern- 
ment, but to carry it out with loyalty to their 
superiors, in harmony with one another, and with a 
single eye to the efliciency of the great service to 
which they belong. It is difficult to conceive that 
any other spirit could animate capable officers in 
active service, but we are glad to have the assurance 
now of the First Lord of the Admiralty that the 
stories of differences which *‘rested upon unverified 
rumours ”’ have ‘‘ given place to a more satisfactory 
condition of things.” 

The unsatisfying nature of the debate to which 
we have referred was not associated with the sen- 
sational rumours in the Press. The cause is more 
serious. It concerns the attitude of the Govern- 
ment towards the Navy. Our position at the 
moment is, perhaps, sound on the accepted stan- 
dards of relative strength, but ‘‘ the steady, con- 
tinuous, and relentless” policy of Germany when 
compared with the ‘‘ spasmodic and hand-to-mouth” 
policy of our Government, as reviewed by Mr. Lee, 
is not comforting. The advent of the Dreadnought 
One fact alone establishes 
Three or four such ships could tackle a 


in our active list, and hang on to their fringe 
until all were destroyed; they could manceuvre 
at a speed 4 or 5 miles per hour greater, could 
fire more rounds per unit of time, could, by 
reason of their shorter battle-line, concentrate 
their fire on the ‘‘enemy’s” ships in detachments 
or singly, and could perforate the armour of 
the opposing ships at four miles’ range, while 
some of the older ships could make little im- 
pression on the broadside armour of the Dread- 
nought at half that range. Indeed, two or three 
ships with the old 10-in. guns could not penetrate 
the armour of the newer ships unless they were 
within 100 yards’ range. This comparison is 
with the Royal Sovereign class, the Centurions, 
&c. With the Formidables and the Duncans there 
is disparity, although not to the same extent. 
Again, three Dreadnoughts, it has often been 
established, are equal to four King Edward battle- 
ships. So long as we alone had Dreadnoughts 
we could afford to reckon as. quite satisfactory 





our old ships; but now that other Powers are 
building Dreadnoughts, the time will come when 
there will be grave danger in sending a fleet of 
Royal Sovereigns or of Canopus class, or even of 
Majestic class, to sea lest they meet the enemy’s 
squadron of modern ships. Similarly, a composite 
fleet: is impossible, as the strength of a ‘chain is 
that of the weakest link. é 

The bold policy responsible for the evolution of the 
Dreadnought, as of many other approved reforms 
in the service, must re; as inevitable the 
reconstitution of our Fleet, and the maintenance 
of our superiority in this modern t It'is idle 
to moralise on what might have happened-if no 
Dreadnought had been designéd. Rirategio re- 
quirements necessitated the fighting elements 
embodied in her design, and it is no discredit that 
there has since been improvement in detail, notably 
in memo pee guns. It would be unfortunate 
if there were a check to evolution. The difficulty and 
doubt is rather as to the recognition by the Govern- 
ment of the full significance of the change. What is 
necessary, as we have all along urged, is that other 
nations should realise unmistakeably that we are 
determined at all costs to maintain an unquestion- 
able superiority, even in Dreadnoughts. ‘ What Mr. 
Lee rightly regarded as a spasmodic policy éreates 
abroad a doubt as to our conviction that naval supre- 
macy is a vital necessity which must be at 
tae It is not enough for the First Lord ‘of the 
Admiralty to make the statement that the essential 
for this country is security—absolute and complete 
security—and that the House of Commons-will be 
willing at any time to submit to sacrifices which are 
necessary to obtain security. This statement does 
not carry conviction when we reduce 6ur’shipbuild- 
ing vote while other nations increase theits; and 
when statistics are marshalled to try to préve that 
all i well, . 

e crux of the matter is the progress of the 
German Navy programme. To quote the First 
Lord of the Admiralty, the comparison’ with Ger- 
many is not: made with any idea of hostility, but as 
some standard by which to compare progress, The 
omg caused Germany to reflect upon 
design. ere was delay; but the result was a 
25 per cent. increase in the ten years’ navy vote 
to over 208 millions sterling ;* and now there is in 
progress a ‘‘ steady, continuous, and relentless 

licy.” The two first German Dreadnoughts— 

ttleships—have been launched, the Nassau at- 
Wilhelmshaven, and the Westfalen at Bremen ; tw6 
more will be launched shortly—the Ersatz Baden 
and the Ersatz Wurttemberg ; three more are being 
laid down this year—the Ersatz Oldenburg, Ersatz 
Beowulf, and Heats Siegfried ; and three more are 
to be laid down in the summer of next year—all to 
be completed early in 1912, In addition there are 
three Dreadnought cruisers—one launched, one 
nearing the floating stage, and one to be laid down 
this year—so that in 1912 Germany will have com- 
pleted thirteen modern armoured ships. Including 
the two ships to be laid down this year—a battleship 
and a cruiser—provision has so far been made fot 
only twelve British Dreadnoughts, all of which ate 
to be finished by 1911. Unfortunately, time is being 
lost owing to labour disputes, as with the machi- 
nery for two of the latest battleships, very little 
progress has been made on the North-East Coast. 
Certain contractors in that important district 
have been granted an extension of time for the 
completion of their contracts on account of diffi- 
culties in connection with novelties of design. 
There are also certain contractors on the North- 
East Coast who have given notice to the Admiralty 
of probable delays in their shipbuilding contracts 
owing to labour troubles, a an extension of 
time co nding to the ees | caused by such 
labour troubles may, if requi by the circum- 
stances of the case, be granted to them, as provided 
in the contracts. These facts show that it is 4 
mistake to place too much reliance on the idea that 
our large armoured ships can be built within two 
years. But even so, our position, so far as Ger- 
many alone is concerned, is satisfactory up to 
1911. It should, however, be obvious to all 
that next year we must have a we pr me 
of armoured ships, and that these should be laid 
down at a much earlier date than in recent  yoaes, 
so that there may be no question of our equality in 
1912 as well asin 1911. Some anxiety is due to a 
feeling that as the Treas has so heavily mort- 
gaged the future, from the financial point of view, 





* See ENGINEERING, vol. lxxxiv., page 752, 
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there will be a temptation to be optimistic regard- 
ing our relative naval strength and to place reliance 
on a hope that Germany may not continue her 
present rate of progress. : 

It will be noted that in 1912 Germany intends to 
have one ship of the Dreadnought type more than 
Britain: we exclude the Agamemnon and Lord 
Nelson, as they are deficient in speed and in the 
number of 12-in. guns, and we leave out of account 
our next year’s ships, as we are without informa- 
tion as to the toon al to be laid down next year. 
But there are other Powers to reckon with. 
France is making progress, if slow, with her 
six ships; Russia is still considering her recon- 
struction scheme; the United States have laid 
down four Dreadnought battleships, of which one 
has been launched, and arrangements are being 
made for two more; Japan has arranged for five 
‘‘capital” ships of the new programme; while 
Italy and Austria are adding to the same class. 
Thus, while all is well for the moment, decisive 
action must be taken soon, irrespective of the 
question as to where the money is to come from. 
If, as with Germany, Russia, and other Powers, a 
naval shipbuilding loan, as is suggested, is unavoid- 
able, the necessity must be accepted. The hope 
of the nation rests upon the proclaimed intentions 
of the Government to ensure ‘‘ absolute and com- 
plete security” in defence. We accept the further 
view expressed by the First Lord of the Admiralty, 
that it is mere waste to-go one inch beyond what 
is security ; but it is culpable to stop one inch 
short of security. .The Sea Lords, we are sure, 
recognise their responsibilities in the matter, and 
the courage which they have shown in carrying out 
reforms, often against keen opposition, will, we 
trust, extend to the enforcement of the strategical 
requirements, which were declared to necessitate 
the laying down of four unarmoured ships per 
annum, before Germany had increased her ten 
years’ vote for the navy from 160 to 208 millions 
sterling, and before Germany increased her ship- 
building programme from three to fcur armoured 
ships per anoum in 19)7-9. 





ALKALI WORKS 

Tue forty fourth annual report of the Chief 
Inspector cn Alkali Works for the year 1907, 
recently presented to the Local Government Board 
and tothe Secretary for Scotland, contains many 
interesting facts and suggestioas. The number of 
works registered on December 31, 1907, was 1231, 
against 1078 and 1068 respectively in the two pre- 
vious years. This number includes Ireland, which 
is the first of the eight districts into which the 
kingdom is divided for the purpose of inspection ; 
the official numbers run from one to seven, but as 
there are two districts No. IV. and No. I1Va., we 
have really eight. Scotland stinds by itself; the 
158 Scottish works bring the total up to 1389. The 
Chief Inspector, Mr. R. Forbes Carpenter, and his 
colleagues, paid 4269 visits to the works in the 
course of the year 1907, and conducted 5266 tests ; 
Mr. W. S. Curphey paid 525 visits in Scotland and 
examined 497 samples of gases. 

Proceedings against owners for infraction of the 
penal clauses of the Act have not been taken iu 
1907 ; in four instances, however, the question of 
proceedings was under consideration at the close of 
the year. The report on sulphuric-acid works draws 
attention to the remarkable ‘‘double ring” arrange- 
ment of Glover and Gay Lussac towers, which 
Petersen, of Berlin, has introduced in several 
Silesian works, and which was to be tried in the 
North of England. One feature of this system is 
the regulator tower, in which the temperature of 
the gases is reduced, and in which the irregularities 
to which Gay Lussac towers are prone are sup- 
pressed ; the tower is also to meet some of the 
objections: whizsh had been raised against the 
chamber reactions as corducted according to 
Raschig, to whom reference is made in several 
other sections. The Petersen system claims to 
reduce the necessary chamber space considerably, 
and since the catalytic sulphuric-acid process, as 
now worked in one works in Scotland, still remains 
liable to disturbances from obscure causes, the 
success of this system is awaited with interest. On 
the epee gaye J at Ludwigshafen—where 
Kniltsch was able to finish his great research into 
these problems before he died, the catalytic process 
is worked on a very large scale. 

The imports of guano, mineral phosphates, and 
nitrate of soda amounted to 31,278, 504,528, and 





113,894 tons respectively, while the exports of 
ammonium sulphate amounted to 230,000 tons. 
All these figures are higher than those for 1906. 

As regards horizontal coke-ovens, attention is 
drawn to the fact that when the coal is run in 
through charging-holes, it ‘‘ builds up” under the 
charging-holes, thus dividing the coking-chamber 
into sections, and impeding the withdrawal of the 
gas through the up-take. r. Brown has therefore 
provided the chamber with a flue in the crown 
common to all these undesired sections. We hear 
a good deal more about coke-ovens in the report 
on therecovery of ammonia. The amount of ammo- 
nium sulphate produced in the United Kingdom 
in 1907 totalled 313,281 tons; the gas works 
supplied 165,474 tons; the iron works, 21,024 
tons ; the shale works, 51,338 tons; the coke-oven 
works, 53,572 tons; and the producer-gas and 
carbonising works (bone and coal), 21,873 tons. 
The coke-oven works still furnish only about one- 
sixth of the total ammonium -sulphate—again an 
increase ever previous years, but still a compara- 
tively small percentage when we think of German 
statistics. 

Now, although any change in the shape and 
arrangement of the coke-ovens affects the character 
of the products, there is no doubt that the old- 
fashioned ovens of the beehive type allowed of waste 
of valuable materials, a waste on which Mr. G. T. 
Beilby commented when President of the Society 
of Chemical Industry in 1899, and which he ascribed 
to the slowness of British manufacturers to avail 
themselves of improved methods in dealing with 
the fuel question. Both the Dessau and the Berlin 
vertical retorts, the report points out, work inter- 
mittently, the resulting coke being withdrawn in 
batches ; the illuminating gas gained ascends in the 
centre of the charge, being little exposed to the 
radiant heat from the walls of the retort, and hence 
there is a reduction in both the cyanogen and the 
naphthalene contents of the gas. In. England 
several works are trying the Woodall-Duckham 
continuous vertical-retort process, all the engineer- 
ing difficulties attaching to continuous plant on a 
large scale having already been solved with regard 
to the distillation of shales. The sulphur com- 
pounds, particularly thiophen and carbon bisul- 
phide, are also reduced in the vertical retort ; these 
compounds had, indeed, almost ceased to form a 
nuisance in gas, but it is satisfactory to learn that 
the innovation will not deteriorate the gas in this 
respect. A very valuable paper on the comparative 
efficiencies of four different systems of retorting, as 
used in three Berlin works under his charge, has 
been published by E. Korting in the beginning of 
this year, and C. R. Love has for three years been 
trying at Guildford retorts inclined under 45 deg., 
of the same length and sectional area as the hori- 
zontal settings. The products obtained in the in- 
clined retorts at Guildford differ in several respects 
from those of the horizontal retorts ; the former 
yield a gas richer in carbon dioxide, and the tars 
are of unusual composition, being less rich in pitch 
and naphthalene; on the other side, a harder 
and denser coke is produced, which commands a 
higher price. The working is intermittent, the 
carbonising process is longer, and the results 
approximate ‘‘ vertical” conditions. Large con- 
tinuous vertical coke ovens are now being con- 
structed, the report states ; the trial installation at 
one of the London gas-works is also considered 
encouraging. 

Among these are the continuous vertical retorts, 
designed conjointly by the late Mr. William Young, 
of Peebles—one of Mr. Forbes Carpenter’s able 
colleagues, to whom he refers in warm terms at 
the conclusion of his report—and Messrs. S. and J. 
Glover, of St. Helens and Norwich, for the Corpo- 
ration gas works at St. Helens. The coal coked 
by the Powell Duffryn Steam Company in their 
two blocks of regenerative coke-ovens at Bargoed, 
which plant Mr. E. M. Hann has described in the 
Institution of Civil Engineers, comes from two 
seams, the mixture containing on average only 19.5 
per cent. of volatile constituents. The yield of 
coke—81.5 per cent.—Mr. Carpenter points out, is 
1 per cent. above the theoretical ; some tarry com- 
pound must, therefore, be decomposed, and its 
carbon be deposited ; 80 per cent. of this coke is 
metallurgical coke, the rest breeze. A large pro- 
portion of the bricks for both the blocks, and the 
whole of those for the interior, were imported from 
Germany, although German makers receive some 
of their raw material from England. It seems 
strange that after years of haowiblos of the wants 





of coke-makers, the manufacturers in this country 
should still rely on the properties of their clays: in 
their natural: condition, instead of consulting their 
chemists as to blending the materials with a view of 
overcoming trouble from expansion and other causes. 
The question is serious. The defective bricks have 
retarded the construction of . improved ovens, 
especially in cases where the coal is rich in chlorides. 
These chlorides react with the highly silicious oven 
lining, liberating hydrochloric acid, which subse- 
quently combines with the ammonia in the scrub- 
bers, forming a compound which is difficult to 
condense. Thus ammonia is lost, and the cven 
linings become honeycombed. The coal can be 
washed so as to extract the chloride ; this was done 
at one works, but as the bricks contracted and air 
gained access through ‘the cracks, tar and gases 
were burned, and much naphthalene and pitch 
deposited in the gas mains. 

To return to the Bargoed plant, about 50 per 
cent. of the gas. is burned in the oven flues and 50 
= cent. remains available for power production. 

he gas is purified by oxide of iron, which removes 
both the sulphur (which is recovered) and the dust. 
The gas has a heat value of 460 British thermal units 
per cubic foot. Its high hydrogen percentage 
makes it liable to pre-ignition by compression. 
This difficulty, it will be remembered, most gas- 
engine makers would not face. The Vereinigte 
Maschinenfabrik Augsburg-Niirnberg then erected 
a 1200-horse-power engine which has answered so 
well that a tw.n-tandem four-cylinder engine of 2400 
horse-power is now being added. The compres- 
sion has to be rather low—between six and seven 
atmospheres (according to Mr. Hann) —pre-ignition 
is a very rare occurrence indeed, but the engine 
cannot take a considerable over-load, and is in 
that respect inferior to a steam-engine. The 
capacity of the engine worked out in its equivalent 
heat value of coal is about 0.7 lb. of coal per indi- 
cated horse-power. Mr. Carpenter was struck 
with the remarkable smoothness of running of 
the engine, and the absence of explosive sounds ; 
the ‘‘silencer” is merely a small jet of water in- 
jected into the exhaust-pipe. In Scotland,. we 
find in another portion of the report, the first 
blast-furnace gas-engine was put up in 1904, and 
the troubles having been overcome, another engine, 
of different type, was to be started early this year. 

The washers of Walther Feld for the removal of 
tar and dust from gases should be of. great interest 
to engineers. They were first: designed to extract 
tar, and also cyanogen and iammonia, from the 
gases, kut have proved remarkably successful ‘on 
the Continent in the removal’ of dust from ‘blast- 
furnace gas. Mr. Carpenter is informed that a 
purification of 90 per cent. has been obtained when 
70 per cent. was claimed with one washer ;: three 
washers have effected a purification of 99 per cent., 
operating on 30 million cubic feet of gases per 
day, a result hitherto considered impossible; and a 
plant is now being laid down for cleansing 34 million 
cubic feet of gases per hour. The washer is a 
tower or cylinder containing a number of super- 
imposed stationary basins ; the vertical shaft bears 
series of concentric funnels, which dip into the 
liquid and throw the spray in their rotation towards 
the outer casing and baffle-plates, which direct the 
ascending gases inwards, where they are intimately 
mixed with the washing liquor in a very finely- 
divided state ; the descending liquid overflows from 
basin to basin. The gas works at Kénigsberg, in 
Prussia, are being equipped with a complete Feld 
gas-purification and residuals-recovery plant. A 
similar equipment of a coke-oven plant is rising at 
Ilsede, near Hanover; and at some Mechernich 
lead-smelting works in Rhenish-Prussia experi- 
ments for arresting lead fumes have been so success- 
ful that Feld washers are now being installed cap- 
able of dealing with 43 million cubic feet of furnace 
gases perday. The chief inspector considers this 
as the most remarkable case in view of the acid 
character of the gases accompanying the fumes. 

Of other features we will mention the bacterial 
treatment of spent ammoniacal liquors, a problem 
which had become acute at Oldbury, and which 
Professor Percy Frankland and Mr. H. Silvester 
and Dr. Gilbert Fowler have solved. The sulpho- 
—_ and the phenols contained in the sewage of 
the Oldbury district are objectionable as active 
oxygen-consumers, and the sulphocyanides are not 
destroyed in the ordinary septic-tank. After ex- 

rimenting for three years with certain bacteria 
introduced from the Manchester sewage, Dr. Fowler 


succeeded in breeding a special kind of bacteria 
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which break up the sulphocyanides. One fatal 
case of poisoning by the nitrous fumes occurred 
in Scotland. The sulphuric acid (lead) chambers 
were being repaired, and the oxygen treatment 
was evidently tried too late. The report remarks 
that the case became serious in an unusually short 

riod of time; but the essence of the oxygen, and, 
in fact, of most other cures, of course, is rapid ap- 
plication. For the concentration of the sulphuric 
acid, platinum vessels are used in one of the works 
of Scotland only ; in the other cases we find lead 

ns in nine works, iron pans in one works, glass 
Pottles in six works, and Kessler apparatus in 
seven works, 








BANKRUPICY LAW AMENDMENT. 

Tue entire commercial community will be greatly 
interested in the Report, recently published, of the 
Committee appointed in April, 1906, to inquire 
into the existing Bankruptcy Law and its adminis- 
tration. The Committee was a strong one, with 
Mr. M J. Muir Mackenzie as chairman; and its 
deliberations, extending over two years, have been 
most exhaustive and painstaking, as the minutes 
of evidence, also issued recently, amply testify. 
The Report — which is unanimously signed by 
the» nine members, who included Mr. John 
Barker, M.P., Mr. George Moore Chamberlain, 
Sir Edward Fithian, and the present Svlicitor- 
General—is well worth the careful consideration of 
all: who are interested in the provisions of the 
Acts relating to bankruptcy, deeds of arrangement, 
composition with creditors, and the prevention 
of frauds upon creditors. It is, perhaps, a fact 
that an alarmingly large amount of honest traders’ 
money is being recklessly and dishonestly squan- 
dered by unscrupulous debtors, who every year 
are becoming more and more emboldened by the suc- 
cess Of their extravagant or unscrupulous methods 
of trading on credit. The bad debts are not the 
only loss that British trade suffers by the increase 
of insolvent debtors; the spread of the evil of 
heedless gamblivg with other people’s money is 
having the effect of inspiring dread and paralysing 
healthy and honest enterprise. 

The President of the Board of Trade in 1906— 
Mr. Lloyd George—as a lawyer and man of busi- 
ness was impressed with the urgency of the need 
of some measures of reform and improvement of some 
points in the existing law. It is probable that his 
successor, Mr. Winston Churchill, will early seek 
to distinguish his tenure of office by introducing a 
Bankruptcy Amendment Bill based upon the re- 
commendations of this departmental committee. 
It will be coavenient to recall the questions in the 
reference submitted to the Committee. These 
included :—whether there should be amendment of 
the provisions of the existing law relating to the 
discharge of a bankrupt, and the conditions on 
which such discharge should be granted, refused, or 
suspended ; whether there should not be more 
stringent checks upon reckless trading ; and whether 
the existing provisions relating to the investigation 
and consideration by the Courts of the conduct of 
insolvent debtors should not be amended, so as to 
impose punishment and disabilities upon the in- 
solvent debtor, whether he applies for his discharge 
or not. 

The protection of the trading public from the dis- 
honest undischarged bankrupt is sorely needed, and 
the recommendations of the Committee relating to 
the control of the conduct of the reckless debtor 
and his punishment, will, no doubt, be of very 
general interest. The questions also embrace 
whether solicitors should not be specially dealt 
with by the Law Society, and struck off the rolls 
when they are undischarged bankrupts — also 
whether the present law is sufficient in relation to 
the realisation and administration of bankrupts’ 
property, and whether it should not secure more 
expeditious realisation, after a receiving order has 
been made. This last is most important, as at 
present the delay in realising ho dividing the 
assets of a bankrupt’s estate is often responsible 
for the misappropriation of property and the 
frittering away of the bulk of it before creditors 
can get a penny. 

Other questions included in the reference were 
whether the law should be modified as to the right 
of the trustee of an undischarged bankrupt to 
claim the bankrupt’s after - acquired property, 
and how it might be modified so as to protect 
creditors who have given credit to the bankrupt 





since his bankruptey, or have bought or taken’ 


mortgages over his after-acquired property. Also 
whether the provisions as to the bankruptcy of 
married women should be extended, and whether 
the Jaw relating to the avoidance of marriage 
settlements, &c., should be extended to prevent 
trustees, and others claiming under such settle- 
ments, from competing unfairly with persons who 
have become creditors. Also whether the law 
relating to voluntary arrangements and compositions 
by insolvent debtors should be amended so as to 
place the debtor and the trustee more’ under 
control, and provide for official audit of the trustee’s 
accounts and control over assets in his hands. 

The Committee held fifty-five sittings and ex- 
amined sixty-four expert witnesses, including 
representatives of Chambers of Commerce, trade 

rotection societies, London Stock Exchange, the 

d of Trade Receivers in Bankruptcy, the 
County Court Judges, and legal experts on bank- 
ruptcy law in Germany and France, Scotland and 
Ireland. It will be noted that the Committee 
assumed that the soundness of the principle on 
which the existing bankruptcy law is based was 
not in question, and, indeed, the evidence shows 
that as regards the main features of our present 
procedure, business men have no serious fault to 
find. It was to special branches and minor or 
special incidents of the law that the Committee 
directed its inquiry, with the view of tightening up 
the defective parts of the machinery which are re- 
sponsible for so much mischief and not a little 
dissatisfaction, especially amongst those whose 
dealings are with small traders. 

As to the procedure for the investigation of the 
conduct and affairs of a bankrupt, the Committee 
report that no amendment is called for. Refer- 
ring to suggested amendment of the procedure 
relating to the punishment of bankrupts for 
misconduct, the Committee say they would re- 
commend that, after the Bankruptcy Judge or 
Registrar orders a prosecution of the bankrupt, 
he should be brought before a court of sum- 
mary jurisdiction, so that summary punishment 
might follow proof of the offence. This would 
involve the alteration of the language of the 
Debtors Acts and Bankruptcy Acts, so as to bring 
the onus of proving his innocenc3 more clearly 
home to the defaulting debtor. This recommen- 
dation is certain to be carried into effect, and it 
ought to make it harder for the dishonest crader 
to get off by pleading ignorance, or carelessness in 
the conduct of his business. The application of 
summary jurisdiction and punishment will be a 
deterrent to rogues. The question how far the 
law is defective to check malpractices by insolvent 
debtors, and whether and in what manner the 
law should be made more stringent, has suggested 
to the Committec an examination of the law 
and practice in France, and they have come 
to the conclusion that the example of France is 
worthy of imitation. They recommend that 
failure to keep books by a trader, within two 
years immediately preceding his bankruptcy, should 
be an offence punishable in a Court of Sum- 
mary Jurisdiction, when the debtor has been 
directed by law what books are necessary, and 
when the debts proved in bankruptcy exceed 200I., 
and when the debtor has actually become a bank- 
rupt, and his bad book-keeping has contributed to 
his insolvency. A wise discretion has been exer- 
cised by the Committee in giving the community 
two years’ notice before prosecution under this 
recommendation can be taken. 

An excellent recommendation is that relating to 
Section 8 of the Bankruptcy Act, 1890. This 
recommendation allows the prosecution of the 
debtor two years after the passing of the law, 
if the Court orders it, when the bankrupt is 
unable to explain the loss of any substantial 

rt of his estate, or when gambling or specu- 

tion outside his business has hel to make 
him insolvent. This is the law of France and 
Germany, and it may be welcomed as a check upon 
reckless trading and upon betting and bucket- 
shop transactions. Honest traders have found the 
increase in the number of fraudulent undischarged 
bankrupts who go into business as companies and 
under assumed names is a serious mischief, and the 
Committee recommend that no undischarged bank- 
rupt shall trade in assumed names, and that doing 
so should be a misdemeanour punishable with im- 
prisonment. This recommendation would also 
strengthen the section of the Bankruptcy Act of 
1883 which makes it an offence for an undischarged 
bankruy-t to obtain credit up to 201., without dis- 





closing the fact of his bankruptcy, by reducing the 
amount of credit to 10l, 

The Committee have approved the proposal often 
urged to compel the registration of all firms and 
persons trading in a firm name with the true name 
and description of the trader. This general pro- 
posal, sgplladtie to all traders assuming fictitious 
firm names, does not come within the scope of the 
Committee's reference as to bankrupts, but the Com- 
mittee appreciate the value to honest trade pro- 
tection witch such a system would be. 

As to the realisation and administration of the 
debtor’s property, it is recommended that. powers 
should be conferred on the Court of Bankruptcy in 
cases of urgency. Other alterations of a minor 
character under this head are also suggested. It is 
also recommended that the law should be altered 
to provide that the purchaser of moitgage from an 
aiieteaaed bankrupt of property — during 
the continuance of the bankruptcy shall be pro- 
tected from any claim to it by the trustee in bank- 
ruptcy.. Also where the bankrupt has incurred 
debts during the continuancy of bankruptcy, his 
creditors will have a prior claim against his after- 
acquired property. This is an alteration of the 
law which, being obviously just, is sure to get on 
to the Statute Book. 

Another much-desired amendment which the 
Committee approve, is that a married woman, 
whether trading apart from her husband or not, 
shall te liable to bankruptcy, as if she were a single 
woman. 

As to voluntary arrangements, it is recom- 
mended that an assignment of a debtor's property 
to a trustee for the benefit of creditors should have 
the assent of a majority of creditors, whilst 
numerous provisions are suggested for the control 
of private arrangements and compositions. Except 
on some trivial points, the members of the Com- 
mittee have been practically agreed. The recom- 
mendations we have noticed, with one or two 
others relating to marriage settlements, &c., of the 
bankrupt, show that the Committee have studiously 
applied themselves to the terms of refercnce, which 
—- cover all the departments of bankruptcy 
aw where there is room for improvement. They 
have also made suggestions, apart from the terms of 
reference, as to needed reforms in the County Court 
as to adminstration of the affairs of small debtors, 
with the view to further safeguard the trader from 
the debtor who is habitually guiity of fraudulent 
practices. 

It may strike some, as it has struck us, that 
whilst the tightening-up of the machinery of the 
bankruptcy laws is needed as against the fraudu- 
lent bankrupt, it may be found that to make 
crimes and misdemeanours puni:hable in a court 
of summary jurisdiction out of acts that may be 
thoughtlessly committed by a floundering and de- 
spairing debtor, is to make the law oppressive. 
Probably this report will be for the most part 
embodied in an Act, but the President of the Board 
of Trade will do well to qualify some of those 
penalising clauses, lest the body of small traders, 
whose struggle is yearly becoming more desperate, 
should be driven to the bitter thought that the 
Legislature, which speaks more often for the rich, 
regards poverty as a crime. | After all, it may be 
that the reckless and widespread system of credit is 
more responsible for many so-called ‘‘ fraudulent ” 
bankruptcies than fraud itself. 





RAILWAY ELECTRIFICATION 
ON THE CONTINENT: 
ELEcTRIFICATION of railways is daily attracting 
increased attention in a number of countries; the 
eventual transformation is regarded as a matter 
which cannot be indefinitely postponed, and for 
which, in any case, it is advisable to prepare by 
investigating the natural resources and conditions 
bearing upon the problem, and making preparatory 
trials, so as to pave the way for the introduction of 
the new order of things whenever it may be found 
expedient todoso. The subject, naturally, is rather 
more advanced in those countries where sufficient 
water power is available for the generation of 
electricity, but it is not confined to such localities. 
Sweden is likely to assume a distinct lead as 
regards electric traction on railways on a compre- 
hensive scale, for the State railways of that country 
have taken up the subject. Both in Norway and 


PLANS 


Denmark, also, electric railways are under con- 
sideration, and in the latter country several electric 
lines are likely to be taken in hand in the immediate 
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future. Of much greater interest, however, is the 
preparatory work proceeding in Austria and Ger- 
many, where the respective States appear to be 
anxious to see the question advanced through 
rational and exhaustive investigations. 

A distinguished member of the Imperial and 
Royal Austro-Hungarian Railway Board, Ober- 
Baurat Baron von Ferstel, recently delivered an 
interesting lecture on the subject, as far as it con- 
cerned Austria, at the Austrian Society of Engineers. 
This lecture has attracted much attention on the 
Continent. He first dealt with the class of rail- 
ways which particularly called for electrification, 
be the differant advantages and savings arising from 
it. The increasing cost of coal, he said, was an im- 
portant reason for adopting electric traction ; the 
price had risen 64 per cent. within two years, and 
for the present year Austrian railways would require 
730,000 tons of imported coal from German-Silesia, 
the Saar, and the Ruhr district, and from England, 
the inland coal-mines supplying some 640,500 tons. 
Matters in Austria resemble in this respect the con- 
ditions in Italy, Switzerland, and Sweden, where 
the dearth of inland coal has an —— bearing 
on the case for the introduction of hydro-electric 
power on the railways. 

The consideration is emphasised, as far as Austrian 
Alpine railways are concerned, by the fact that the 
cost of transport is exceedingly high, in some cases 
almost equal to the cost of the coal; hydro-electric 
traction would seem, therefore, for more than one 


reason, a natural and desirable substitute for steam. | po 


Moreover, in Austria, as elsewhere, a fear has 
arisen that several comparatively young industries 
may seize upon so much water-power that the State 
will be left in the lurch ; hence the extensive pur- 
chasing of waterfalls by the Swedish State, and legis- 
lation, already effected or still under consideration, 
in various countries, to secure, if not a monopoly 
for the State, in any case a power to control and 
regulate the disposal of the waterfalls. This, at 
least, is the case in Norway, Italy, and Bavaria. 

In Austria the legal position of water rights 
appears to be regulated by a dozen and a-half 
different territorial laws, which the speaker thought 
it would take a long time to adapt or alter in favour 
of a general State scheme. It was therefore advis- 
able to secure the requisite waterfalls as soon as 
possible, prior to which, however, the question of 
which waterfalls were the most suitable would have 
to be investigated. Many of the rivers in question 
carry a very variable quantity of water, which, of 
course, is a draw As an instance, the speaker 
mentioned the Isonzo, which may have a flow of 
anything from a minimum of 8 cubic metres per 
second up to more than 100. This river presents ex- 
ceedingly favourable conditions of fall—over 500 ft. 
—yet the minimum quantity of water only represents 
8000 horse-power. Its average flow of 24.5 cubic 
metres per second would yield 38,000 horse-power ; 
but this would certainly necessitate the construction 
of a reservoir capable of holding 115,000,000 cubic 
metres, and of this the natural conditions will not 
allow. Reservoirs of this size are under considera- 
tion for other pur at the present moment, and 
Baron von Ferstel mentioned the projected reser- 
voir close to the town of Zurich as an example. It 
is here pro to dam up the Sihl in a mountain 
valley 6 miles in length, rendering possible the 
storage of 96,500,000 cubic metres of water; the 
valley in question is somewhat thickly populated, 
and, of the total calculated cost of 480, .» two- 
thirds would be spent upon the purchase of pro- 
perty. The Austrian State Railways are plannin 
a somewhat smaller reservoir for the Isonzo, base 
upon an average supply of 15 cubic metres per 
second, and capable of holding some 48,000,000 
cubic metres. 

A question of importance, almost equal to that of 
the best possible exploitation of the various falls 
separately, is the proper selection, or combination 
for working purposes, of different falls and their 
power-stations, in some cases, perhaps, in conjunc- 
tion with steam-driven central piant; as an example, 
the speaker mentioned the Villach-St. Lucia-Trieste 
Railway, which has a hydro-electric power-station 
at Karceit, and a steam-driven station at Trieste. 

Another question of importance is the possible 
utilisation of the excess current, at times of plen- 
tiful water supply, for other purposes, such as electro- 
chemical or metallurgical work. 

The investigations carried on in Austria cover 
all the railway lines worked by the State Railways, 
irrespective of their being owned by the State or 
by private concerns, The aggregate mileage of the 





railways in question amounts to 2500 miles. In 
Austria the electrotechnical studies of the question, 
and those referring to the traffic, are so far being 
carried on apart from the investigation of the water- 
power question. In order, however, to be fully 
prepared with all particulars of power requirements 
for the different districts, and from the different 
waterfalls, the whole of the system of railways has 
been divided into 150 sections. The clubbing 
together of the different sections likely to come 
within the area of any one water-power central 
station will be comparatively easy, and will allow of 
various alternatives. It is claimed that never has 
the electrification of a comprehensive railway system 
been more carefully prepared than in this case. The 
comparative details for steam and electric traction 
have been made out in as exhaustive a manner as 
possible. Experts in various industrial branches 
are also being consulted as regards the system to be 
chosen. 

The survey of the waterfalls likely to come 

within the limits of this great scheme—numbering 
about forty—is being proceeded with, and will be 
pushed ahead energetically during the present 
summer. So far plans appear to have been com- 
pleted with regard to some twelve power plants, 
referring to a length of valley of some 55 miles, 
between the Boden Lake and the Kufstein streams; 
these twelve falls have an aggregate height of fall of 
5500 ft., averaging 460 ft. for each station, with an 
aggregate minimum constant power of 41,100 horse- 
wer. 
Within the German Empire experimental elec- 
trification of railways has, of course, been carried 
on for several years ; but the more comprehensive 
schemes of electrification at times put forward, as, 
for instance, a Berlin-Hamburg electric railway, 
have so far been allowed to remain in abeyance. Of 
late different plans of electrification have assumed 
more definite shapes, and, as in Austria, the whole 
question is now being officially investigated and 
reported upon, and, as far as can be foreseen at 
present, it is possible that the next few years may 
witness important developments in this direction. 

Among the German States it seems probable that 
Bavaria will take the lead on account of the natural 
conditions of the country, which is rich in water- 
7 but poor in coal. The Ministry for Public 

raffic has recently prepared an exhaustive and in- 
structive report on the question of electrification of 
the Bavarian State Railways, advocating a classifi- 
cation of the State Railways into two groups, of 
which one comprises such lines or systems of 
lines which, on account of the nature and extent 
of their traflic and their proximity to cheap water- 

wer, are well suited to electric traction. The 

tate Railway Board is prepared to point out 
the requisite waterfalls as soon as the Department 
of the Ministry for the Interior, which deals with 
the water-power of the country, is ready to take 
action in thisconnection. With regard to the second 
group of lines, the adoption of electric traction may 
not be found expedient for some time to come, and 
the water-power, upon which this second group of 
railways will have to rely, is in the meantime to 
be placed at the disposal of industrial concerns, 
but only on such conditions, as regards the nature 
and duration of the concessions and the State’s 
option of purchase, that the State railways, when 
it may be found necessary, from time to time, will 
be able to acquire such falls or power stations. 
The State railways are expected to act in a spirit 
tending to advance the industry of the coun- 
try. Military considerations also ap to have 
to be consulted with regard to such nth rail- 
ways as may, or may not, be chosen for electrifica- 
tion ; this side of the question will, on the whole, 
be allowed to stand over for the present, but it 
may be said that.the military authorities have 
raised no objections to some lines, of minor import- 
ance from a military point of view, being promptly 
electrified in order to obtain experience which 
should be of great value in the further development 
of the question. The report itself is divided into 
three sections, of which the most interesting is 
again divided into parts dealing respectively with 
the power required, the choice of system of electric 
traction, and the economy of the proposed change. 

The first question to be settled was the ratio of 
the maximum power — to the average power. 
The mean figure arrived at is 3. But the actual 
ratios vary very much on different railways, on 
some of which electric power has already been 
adopted. Thus on the Salgburg-Berchtesgaden line 
the average demand is 550 horse-power, but the 





maximum is 2950—5.37 times larger than the 
average. On the Munich-Augsburg line the ratio 
is 2.58 ; on the Munich-Partenkirchen line we have 
21,500 horse-power maximum, against an average 
of 5700 horse-power—a ratio of 3.78. The calcula- 
tions for the total power required by all the rail- 
ways of the kingdom have been based on the assump- 
tion—derived from actual data, of course—that the’ 
requirements per ton-kilometre are 41.75 watt- 
hours by passenger trains, 27.2 by goods trains, 
and 33.4 watt-hours on local lines. That the 
goods trains consume less power is ascribed to 
the fact that they travel more slowly, and 
that the conditions are more favourable than 
is the case with passenger trains. Power is 
to be supplied from a great number of feeder 
stations. In allowing for the power capacity of 
these stations, 10 per cent. has been added to 
the actual figures to meet losses arising from 
unforeseen stoppages and delays; 15 per cent. 
more for the conversion of mechanical into elec- 
trical energy; 25 per cent. more for line loss 
in voltage, assuming main conductors at 50,000 
volts and working conductors at 10,000 volts. 
Making these allowances, it is thought that 142,000 
horse-power would suffice on an average, and that 
three times that figure, 426,000 horse-power, might 
be required as a maximum, to deal with the whole 
railway traffic. Since, however, the conversion 
will probably‘occupy a good many years, and will not 
be completed before 1920, a further 42 per cent. 
have been added to these figures to meet the pre- 
sumable growth of traffic during this period. us 
about 600,000 horse-power would have to be pro- 
vided. It is estimated that the running waters of 
Bavaria offer at present still 300,000 horse-power 
available. When use is made of the Alpine lakes, 
however, and notably of the Walchensee, it will be 
possible to meet the maximum demand by hydro- 
electric installations without any difficulty. . It is 
pointed out that the lakes could be utilised as 
feeders for rivers, which would not, in that case, 
have to be furnished with special reservoirs of their 
own. 

As regards the choice of system, the report 
sums up in favour of single-phase current. It is 
not considered that direct current could profitably 
be supplied to heavy locomotives by a third rail 
over distances of more than 3.5 kilometres and at 
& pressure exceeding 1000 volts; the third rail 
would, moreover, be too dangerous at the railway 
stations and crossings. Three-phase currents are 
objected to because the motors, unless fitted with 
complicated mechanism, would always run at; the 
same speed, and because they necessitate three 
wires and complicated switches. Single-phase 
current is thought to be the most suitable, though it 
may not be so economical for long-distance trans- 
mission as three-phase currents. The question of 
the recovery of the electric power on down grades 
has not escaped attention. Such recovery is possible, 
though it has not proved simple with the three- 
phase system, and a slight alteration would also 
make it possible with the Winter-Eichberg single- 
phase series short-circuit motors, to which it is not 
directly applicable. The inquiry has demonstrated, 
however, that only about 2.3 per cent. of the 
absorbed energy could be recovered from the trains 
running down inclines, and this factor would not 
be decisive, therefore, as to the selection of the 
current system. 

The cost estimates refer to special lines, some of 
which are already worked by electricity, notably 
various mountain railways on which a more elastic 
and more rapid service can be maintained with 
electric than with steam-power. In some cases, 
for instance, on the Munich-Innsbruck line, the 
electric project has already assumed definite shape, 
and the estimates also take into consideration the 
necessity for relaying the telegraph and telephone 
lines. Other items included are: attendance on 
the locomotives, materials, working expenses, and 
maintenance of locomotives, permanent way, con- 
ductors, &c. The estimates and the general con- 
clusions are favourable to the adoption of electric 
power, and it is, moreover, pointed out that we 
must be prepared for rising prices for fuel, and that 
water-power will hence become relatively cheaper. 
The lines where electric traction could forth- 
with be adopted comprise the Salzburg - Bad 
Reichenhall - Berchtesgaden Railway, and — the 
Garnisch-Partenkirchen Railway to the Tyrolese 
frontier at Scharnitz, and at Griesen, for which 
purpose an extraordinary grant is y asked. 
Next in consideration there come the following 
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railways: Munich-Garnisch-Partenkirchen, Tutzing- 
Kochel, Weilheim-Peiszen , Munich-Tolz, Holz- 
kirchen-Schliersee, Holzkirchen- Rosenheim, and 
the local line of Munich-Gauting. The most conve- 
nient power-stations for the above lines will be the 
Saalach station at Bad Reichenhall (4000 to 5000 
horse-power), the station at Lechbruck (about 20,000 
poset tote and last, but not least, the Walchensee 
station, which when completed will produce about 
50,000 horse-power throughout the twenty-four 
hours, and at its earlier stages from 25,000 to 
30,000 horse-power. 

Owing to the relative cost of coal ‘and water- 

wer the southern and south-eastern parts of 

varia are particularly suitable for the use of elec- 
tric power; the freight charges on coals are very 
high, while water-power, on the other hand, is 
cheaper there than further north, owing to the 
proximity of the Alps. In consequence it may 
prove economical to adopt electric traction in 
Southern Bavaria, even on lines with a compara- 
tively small traffic. 

In ENGINEERING, vol. lxxxv., page 660, reference 
was made to extensive plans of electrification on 
the Prussian railroads, and it would seem that the 
project then mentioned is not an isolated one. The 
department in question has urged all the different 
railway boards to consider the subject of the intro- 
duction of electric traction, wherever electric cur- 
rent can be obtained so cheaply that the railways 
may be relied upon to produce as good returns as 
at present. Amongst the railway boards which 
have gone in seriously for electrification is the 
one at Essen. The first line to be electrified 
will be the Osterfeld-Heiszen-Hattingen, its pas- 
senger traffic being first dealt with in this way, and 
an electric railway through the Eifel, intended for 
the goods traffic between the Ruhr district and the 
Saar district and Lorraine, is also planned. The 
latter, however, on account of its great cost, is 
likely to stand over until some experience has been 
gained on the former line. The question of cost 
naturally has a deterrent effect, as, for instance, in 
connection with the local railways in and about 
Berlin, the electrification of which has often been 
advocated, but the cost, estimated by some at 
20,000,000/., has hitherto stood in the way. 

The aggregate length of the Leipsic. Bitterfeld- 
Magdeburg and the Leipsic-Halle Railway is just 
a hundred miles, and these railways will be used 
for making exhaustive preliminary trials of elec- 
tric traction, both as regards passenger and goods 
traffic. 





NOTES. 
EDUCATION IN JAPAN. 


Tue thirty-third annual report of the Ministét 
of State for Education in Japan shows that the 
zeal of the Japanese for education continues 
unabated. The Japanese ise that educa- 
tion is not merely the collection of information ; 
it involves the preservation and the development 
of the national consciousness and the making of 
men and women of high culture and social refine- 
ment, fitted to take an efficient part in the work 
of the world, and inspired with high ideals of 
civic and national duty. Bearing this in mind, 
the Minister says that he issued an instruction 
to the effect that the spiritual education should 
be so encouraged that the sentiment of fidelity 
to the Emperor and love for the country, 
the two choice flowers indigenous to the soil, 
might grow stronger, and that upon this sound 
basis all kinds of education should be built. He 
proceeds to show the developments which have 
taken place in general and in technical education. 
The universities of Tokio and Kyoto have been 
developed in their various departments, and in 
each of these the engineering colleges form the 
crown of the technical education of the country. 
These colleges are now as complete as a German 
technical high school, and are doing excellent 
work, but, after all, it is only a small part 
of the technical education which is being 
carried on. A large number of institutions are to 
be found in all parts of the country which 
are intended to give a useful training for those who 
propose to engage in productive labour, such as 
manufactures, agriculture, and commerce. There 
are five kinds of technical schools—namely, indus- 
trial, agricultural, commercial, and nautical schools, 
and supplemental schools for technical instruction. 
The schools for sericulture, forestry, veterinary 
medicine, and marine products are looked upon as 





agricultural schools. The schools of a technical 
nature number 3031, of which 12 are Government 
institutions under the direct control of the Depart- 
ment of Education, 2887 are public institutions 
eepenes by the localities in which they are situ- 
ated, and the remaining 132 are private institu- 
tions. : Ten of the ee nn gg oe 
are of superior e—namely, the ro 
Rotentendl ¢ College, the Morioka Higher School of 
Agriculture and og the Tokio Higher Com- 
mercial School, the Kobe Higher Commercial 
School, the Nagasaki Higher Commercial School, 
the Yamaguchi Higher Commercial School, the 
Tokio Higher Technical School, the Osaka Higher 
Technical School, the Kyoto Higher Technical 
School, and the Nagoya Higher Technical School. 
The two others are the Apprentices’ School attached 
to the Tokio Higher Technical School and the 
Supplementary Industrial School attached to the 
Institute for the training of industrial school 
teachers, In looking over the report we are struck 
not only with the completeness of the arrange- 
ments for technical instruction, but also for com- 
mercial education, an aspect of the subject which 
is still very much neglected in this country. 


Princrpats’ AND Sus-Contractors’ LiaBILity 
UNDER THE WORKMEN’S COMPENSATION ACT. 


In the Court of Appeal a new point, arising out 
of the Workmen’s Compensation Act, 1906, was 
decided in favour of the principal employer, and it 
brought out very clearly that an employer, or 
principal contractor, who has employed a sub- 
contractor is only liable for accident to the 
sub-contractor’s workman when the accident takes 

lace on or about the principal employer’s premises. 
is question of liability of the ‘‘ principal ” em- 
ployer to the employé of the sub-contractor could 
not have arisen at all under the old Workmen's 
Compensation Act, but as the Master of the Rolls 
— out, under the Act of 1906 a liability is 
rst im in all cases in favour of a workman 
inst his employer, and then, in certain cases, an 
additional liability is imposed by Section 4, Sub- 
Section 1, upon a person who is therein referred to 
as the “‘ principal,” although the workman was not 
pa A by him, but, by a sub-contractor. It 
would be unfair that an exception to the general 
rule of the employer’s liability to the workman 
should not be made when the workman is em- 
ployed directly by, and is under the control of, a 
sub-contractor. Therefore the Workmen’s Com- 
pensation Act, Section 4, Sub-Section 4, has this 
proviso :—‘‘ This section shall not apply in any 
case where the accident occurred elsewhere than in 
or on or about premises on which the principal 
has undertaken to execute the work, or which are 
otherwise under his control or management.” In 
the recent case in the Court of Appeal—Andrews 
v. Andrews and Mears—Mears, a builder, had 
made a sub-contract with Andrews, a carrier, 
whose son was 8 carman employed by him carting 
rubbish from the premises where Mears, the prin- 
cipal, was building. On the highway the carter 
met with an accident which caused his death, away 
from the defendant’s premises, and his dependents 
sued for compensation not only the deceased’s 
immediate employer, but the principal, Mears. 
It was argued that the carter was killed by an 
accident in the course of his employment, which 
made the principal employer liable. But the Court 
of Appeal would not agree to the view that although 
a carter necessarily did his work on the road, away 
from any premises, therefore any place in the course 
of his journey was ‘‘ premises,” and they held 
that, although the dependents of the deceased had 
a claim against the sub-contractor—the dead carter’s 
father—they had no claim against the principal, 
Mears, since the fatal accident did not happen in or 
on or about his premises. The claim would have held 
against Mears, as well as Andrews, the sub-con- 
tractor, if the carter had met with the accident 
on or about Mears’ premises, as in that case Mears, 
the principal, would have been presumed to have 
controlled the carter’s actions. e County Court 
Judge had awarded compensation against the 
rincipal Mears because he understood the carter 
to deliver the rubbish carted from the spot 
where Mears was building to another spot upon 
which Mears also had work. But the Master of 
the Rolls held that any —_ of the roadway 
along which the carman at his own discretion might 
drive his load was not ‘‘ premises,” and. the appeal 
of Mears was allowed ; and the dependents of the 
carter, who had been awarded compensation by 





the County Court Judge, were defeated in the 
Court of Appeal. 


DEcoMposITION IN Septic TANKs. 


Although it is generally understood that the 
purification of sewage is mainly the work of livi 
organisms, the estimates as to the rates at whi 
the bacteria do their work differ widely, but not. 
so much more, haps, than might be ted 
considering the ‘ifferent conditions of different, 
and even the same, works at different periods. 
Some experts probably over-estimate the efficacy of 
the septic tank in general, however, while others 
may under-value it. Quantitative researches on 
these problems have been made in this country, by 
Calmette in France, and notably in Hamburg by 
Dunbar, who has done so much for the sanitation. 
of that city and State. A further contribution to 
this question has recently been given by Dr. W. 
Favre, of Kharkov, in Russia, who had worked 
under Dunbar in the Hamburg Government 
Hygienic Institute. Some Russian engineers had 
thought to get over all the sewage troubles simply 
by building huge septic tanks ; Dzierzgowski, on 
the other hand, considered that the septic 
tanks at Zarskoe-Selo, near St. Petersburg, 
were doing very little good. Favre therefore 
made further experiments on the rate of the 
decomposition and liquefaction of different sub- 
stances in the septic tank, in the stagnant 
effluent drawn from it, and in the flowing water of 
the ordinary supply mains. The substances which 
he investigated were albuminoids—i.e, boiled white 
of eggs; meat, raw and boiled; whole pigeons, 

lucked and with their feathers; fish, raw and 
iled; further, cartilage, sinews, leather, feathers, 
wool ; fats, butter, tallow, and the yolk of egg; 
and carbohydrates, such as potatoes and cabbages, 
raw and cooked ; linen, hemp, string, paper, and 
cork, That the yolk of egg is classed with the fats, 
and not with the albuminoids, is in accordance 
with the usual practice ; the yolk contains about 
29 per cent. of fat and 15 per cent. of albumen. 
The experiments were conducted at ordinary tem- 
perature, and the supply water was hence natu- 
rally colder than the other media. The albumen 
was completely dissolved in the septic tank within 
six weeks ; in the effluent it was only discoloured ; 
in the water-it turned slimy, but otherwise re- 
mained fresh. Meat, especially when boiled, dis- 
appeared in the septic tank, but underwent 
a much slower change in the effluent and in water ; 
the fat in the meat resisted longest. More or less 
the same observations were made in the other cases. 
The septic tank destroyed everything, or deprived 
the leather, wool, feathers, string, and linen, at any 
rate, of their strength ; fish decayed faster than 
meat, butter resisted putrefaction a very long while, 
except at the surface; only the vegetables were 
almost as quickly decomposed by the effluent.as by 
the septic sludge ; enzymes are concerned in this 
instance. The experiments confirm, on the whole, 
those of Dunbar and his assistants, and bring out 
the hardly surprising fact that a stagnant effluent 
does not favour rapid decomposition. The action 
commences, but does not proceed far, because the 
putrefaction kills the active organisms in the stag- 
nant liquid, while in the septic tank the sludge is 
renewed at certain intervals. The lesson to be drawn 
is that septic tanks of many days’ capacity are a 
mistake ; prolonged stagnation is not profitable. 
For the same reason corners and spaces in septic 
tanks in which the stuff is likely to stagnate should 
be avoided—a point which deserves attention with 
regard to the disposition of the valves and conduits. 





Messrs. Yarrow anp Co., Liurrep.—The Para, the 
first of ten torpedo-boat destroyers for the Brazilian 
Government, the construction of which has been entrusted 
to Messrs. Yarrow and Co., Limited, Glasgow, was 
successfully launched on the Clyde on the 14th inst., in 
the presence of His Excellency Admiral Huet. 
de , Chief of the Brazilian Naval Commission in 
Europe, Captain A. Rosauro de Almeida, Chief of Naval 
Construction, Captain Emilio Julio Hess, and other 
officers of the Brazilian Naval Commission, as. well as 
Captain Felinto Perry, who will command the vessel. 
The dimensions of the Para are :—Length, 240 ft.; beam, 
23 ft, 6 in.; and she is fitted with two sets of triple- 
ante four-cylinder engines, balanced on Yarrow, 
Schlick, and Tweedy system, supplied with steam from 
two double-ended Yarrow boilers, each boiler bei 
about 4000 horse-power. This destroyer is a 

made 


a 


pow. 
similar to the English *‘ River” type, but » 
launch in question is remarkable as being the first 
from the new works of Messrs. Yarrow and Co. on th 

Clyde. The Para is also the heaviest vessel ever launched 
by the company. 
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THE VACUUM BRAKE AND SLACK 
BRAKE GEAR. 
To rae Epitor or ENGINEERING. 

Sir,—In your issue of October 25, 1907, appeared, under 
the above Lodies a very interesting and instructive 
article dealing with this matter, in the light of experi- 
ments conducted on one of our chief railwa 

—- — a, most yey en 
of not only keeping all parts of the © apparatus in a 
ae condition, but how very easily the 
whole throughout a train may become ineffective, 
owing to wear and tear of the e rigging, and excess 
of clearance through want of adjustment of brake-blocks. 
It also showed, inter alia, the gre: t importance of work- 
ing with as short a piston stroke as possible in existing 
designs of cylinders, the maintaining of the initial vacuum 
throughout the stroke, and the advantage of using as high 
a ‘“‘ running” vacuum as possible, 

The points were, of course, not unknown, though, as 
far as the writer knowa, they had not previously been 
fae before the public in such a clear and compre- 

ensive form. 

Tt is | se geer from the figures given that the cylinder 
therein dealt with was a standard carriage pattern (com- 
bined reservoir type) 15-in. siz3 cylinder—a size not much 
usei—and therefore the writer has thought that it would 
be of more interest generally if a similar investigation of 
the more usual 18-in. size cylinder was made, which is in 
general use on our train services. 

To this end he has therefore worked out a similar 
diagram for this cylinder, and below are the results. 

The — great importance of design in rezard to pro- 
— of cylinder and reservoir capxcity is clearly 

rought out + the diagram, Fig. 1, which shows the 
increased power obtained by the use of larger vacuum 
chambers. 

Table I. gives the pressure on piston (18 in.) in pounds 
per square inch with the vacuum in train-pipe reduced to 
z2ro = 100 per cent. 

Taste I. 


Working vacuum .. in. 


Reduced on lication of brake to el 





PP 


8.in. travel of piston 
6 in. 
9-in. 


Oo ‘Customary running vacuum, 

Taste II.—Pressure on Piston (18 In.) in Pounds per 
Square Inch, with Vacuum in Train-Pipe reduced 60 
per Cent. 





Working vacuum in. 
Reduced on applica- 


tion of brake to 9 8} 


4.15 | 
8.25 | 
1.9 


85 | 29 | 2 
24 | 1.65/11 | 
0.75 Floats Floate| 


8-in.travelof piston Ib) 4.8 
6-in. 4.15 
9-in. 3.10 


” ” ” 


” ” 


* Customary running vacuum. 

Taste ILI.—Pressure on Piston (18 In.) in Pounds per 
Square Inch, with Vacuum in Train-Pipe reduced 25 
per Cent. 
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18 17 


24 
Reduced on applica- 
tionof brake to ..| 1 


Working vacuum in. 


123 | =25 p.c. 


1.45 11 0.65 0.45 
0.5  Floatst Floate Floats 


3-in. travel of piston Ib) 1.85 

6-in t.1 

0.2 Floats) 
| 


” ” ” 


* Customary running vacuum. + Floats exactly at 6 in. 


Comparing Tables If. and III. with those in your pre- 
vious issue, it will at once be observed how very closely 
the agencies at work in an 18-in. cylinder assimilate to 
those in the 15 in., and how this investigation confirms 
the results previously arrived at; the 18-in. cylinder, 
however, having a very slight advantage. ; 

Table I shows the results of a complete destruction of 
vacuum in train-pipe, and it will be seen that, by com- 

rison, the customary running vacuum of 20 in. loses 
its value (due to compression or displacement) in much 
greater proportion than # 24-in. initial vacuum does 
tween 3 in. and 9 in. travel of piston. 

Table III. shows that an application of the brake by a 
reduction of vacuum by 25 per cent. in the train-pipe may 
be distinctly dangerous, when the piston-stroke exceeds 
3 in., and the brake becomes ineffective ; for even then 
there is only 1.1 1b. per square inch of effective pressure 
on the piston. 

In order to illustrate what the above means in actual 
practice, the annexed diagram (Fig. 2) of a brake-rigging 
in everyday use (a standard wagon arrangement) is given ; 
the conditions being that each pair of brake-blocks has a 
pressure of 8978 lb, making 91.6 per cent. of the weight 
of vehicle, which — 19,600 lb. ; { in. wear of block 
before adjustment is allowed for. J 

The leverage on brake-blocks for the whole vehicle is 
therefore 7 to 1, reece din. clearance and { in. wear ; 
before readjustment the piston stroke omes 8? in., 
or, say, 9in. By applying the actual effective pressure 
shown by Table I, we find the results given in Table IV. 
This shows that, when all brake m ism on this 
vehicle was new, the Re portion of brake power to tare 
forzero stroke was only 83.6 per cent., and not 91 6 per cent. 
as supposed; and that when the blocks wear down to the 





the importance | i 


allowed amount before adjustment, the power has fallen (due 
to displacement) over 38 per cent., the proportion of power 
to tare having fallen from 83.6 per cent. to 51.3 per cent. 
It is easy to see, therefore, that should the official respon- 
sible for dealing with the adjustment overlook it, the 


brake could easily become inoperative. This shows the 
a of keeping the stroke as short as possible, 


that the power aesumed to have been provided is an 
incorrect one. 

Your article has also endeavoured to show that with 
slack rigging and defective design of ball valve, the vacuum 
in train-pipe may be reduced by distinct stages, in such a 
way that it may happen that the brake is never really 
applied. 





3. eee of dangerously small reduction of 
vacuum by distinct stages (on application). — 

4. Rapidity of action of brake (on application) through- 
out the train. ‘ ive 

5. Im ibility of ball-valve, during application of 
brake, allowing a reduction of vacuum on reservoir side 
of piston. 

. An accurate and correct adjustment of brake- blocks, 
rigging, &c., automatically compensating for wear of 
same, whereby the brake-blocks may be kept within a de- 
finite maximum distance from their work, resulting in :— 


(a) Minimum piston travel. 
(6) Maximum of power. 


DIAGRAM OF DIFFERENCES IN THE “BRAKE POWER™ DUE TO VARIATIONS 


IN LENGTH OF STROKE OF PISTON OF A VACUUM BRAKE COMBINED TYPE i8 
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Fig.1. 
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4auaal Vaaum in inches above Piston after Application of Brake. 


The intermcdiate Dotted Strokes coincide with Full Lines. 


Capatiy of Vacuum Chamber 5400 o.in. 

Displacement of Piston per inch of stroke 254-6 c. im. 

aa of Piston 40.150\bs. say ‘6 lbs.par sq.in of Piston Area 
30 in. of Vaguum = 4-7 lbs. par sq.in. 
com a lditionel 


Reservoir of 5400 c.in. Capacity. 


Scales - Horizontal and Vertical tind + Sinches of Vacuum. 





























Taste IV.—Showing Effective Power in Pounds on 
Brake-Blocks, the Percentage of Loss of Same, and 
Reduced Percentage of P: tion of Brake Power to 
Tare of Vehicle, Due yy ve: ale A of Piston on 
Various Positions of Stroke, and witha 7 to1 Leverage. 





Total Effective | 
Power in Pounds| Percentage of 
on Brake- Reduced Power. | 


Proportion of 
Brake Power 
to Tare. 


Inches of 
Stroke. 





per cent. per cent. 
os 83.6 





The conclusions to be drawn from the above, then, if 
the very best results are to be obtained, and a high stan- 
dard of efficiency aimed at from the vacuum automatic- 
brake system, point to the following maxims :— 

_1, That the initial, or “‘ ranning,” vacuum should be as 
high as possible, and certainly never below 20 in. 

The avoidance of loss of vacuum on reservoir side of 
piston during lengthening of stroke due t> piston dis- 
placement or compression. 


7. Added to this should be automatic graduation of 

brake-power due to variation of :— 
(a) Speed. 
( Load. 

Fortunately, suitable and simple satisfactory mccha- 
nical — to meet each of the above conditions 
exist. These, however, are not in daily use, and it only 
remains for those in control of our railways to satisfy 
themselves, and bring the same into ure. 

Ina further note, it is proposed to deal with the re- 
medies and explain the various appliances that are extant 
to meet the conditions aforesaid. 

It might, however, be as well to a here that the 
dotted diagonal lines in the diagram (Fig. 1) represent the 
effect of doubling the present standard vacuum chamber 
on the standard — by addition or otherwise of 
an auxiliary chamber, and a glance at the following 
Tables V., VI., and VIL, and a comparison with 
Tables I., II., and IIL, will at once show the increased 
efficiency due to this alteration. The gain is very 
marked in the longer stroke in Tables VI. and VIL., 
and proves the importance of careful proportion of this 
part of the design. 

The writer would again emphasise the importance of 
the proportion of vacuum chamber capacity to cylinder 
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TaBLe V.—Pressure on Piston (18 In.) in Pounds per 
Square Inch, with Vacuwm in Train-Pipe Reduced 
100 per Cent (=0) and Reservoir Enlarged by 100 per 
Cent. 


Vacuum Reduced fram Working Vacuum 
to 0. 














Working vacuum in| 24 20" | 18 17 
Reduced on applica. | 
tion of brake to ..| 0 0 0 0 | O ‘'=100p.c. 
8-in.travelofpiston Ib 11 99; 88 | 7.8) 7.25 
4-in. ” ” ” | 
5-in. ” ” ” 
é6-in. ,, » | 107) 096) &4 7.3 6.8 
7-in. ” ” ” 1 ' 
8 in. ” ” ” | 
104 92/79) 67) 61) 


9-in. ” ” | 
\ | 





* Customary working vacuum. 
TaBLe VI.—Pressure on Piston (18 In.) in Pounds 
per Square Inch, with Vacuum in Train-Pipe Reduced 
50 per Cent., and Reservoir Enlarged by 100 per Cent. 








in| 24 











Working vacuum 22 20", 18 | 17 Vac. 
Reduced on application of | 
brake to as e, .-| 12 | 11/10) 9 | 8 |=50pe. 
3-in. travel of piston .. ib.| 6.1 (4.5 | 4 | 3.4/3.1 
4-in. - ee eet | 
5-in. mn - “a 
6-ia. 2° nd »| 48 [4.2 |3.5 2.9/2.6) 
7-in. 9° be - 
8-in. we a ot 
9-in. 2 


»| 45 |3.753 23/19 
' | 





TaBLeE VII. — Pressure on Piston (18 In.) in Pounds 
per Square Inch, with Vacuum in Train-Pipe Reducea 
25 per Cent., and Reservoir Enlargcd by 100 per Cent. 


























Working vacuum on! 24 22.| 20*| 18 | 17 Vac. 
— | — | — — —_—_——— 
siuieiie sitiiatiits | | 
brake to 18 | 163) 15 | 18}/ 123) =25p.c. 
8-in. travel of piston ..  Ib.| 2.13 |1.8/15/12\1 | 
6-in. i a: 6a 15 1.1 | 0.65) 0.5 | 
9-in. 9 _ » | 1.58 | 1.1/0.6 | 0.1 


| | | 

* Customary working vacuum. 
being more carefully considered in the designing of brake 
systems on rolling stock, the necessity of which is so clearly 


roved in the foregoing tables. 
. London, June, 1908. E. 8S. Luarp. 








“THE MARINE GAS-ENGINE.” 
To THE EpiToR OF ENGINEERING. 

Str,—I shall be obliged if you will allow me to reply, as 
briefly as possible, to your correspondents who appear to 
take a somewhat less sanguine view than that in your 
article on page 15, of your issue of the 3rd inst. 

Gas-Le i on Shi rd.—It is admitted that with a 

s plant working under atmospheric pressure there can 
& no external leakage either from the gas main or the 
producer. This is, therefore, true of the: suction-gas 
plant, which also posseeses the advantages of simplicity 
and economy ; and it appears tome, now that asuccessful 
bituminous suction plant will shortly be on the market, 
to be scarcely necessary to discuss the marine pressure 
plant with its greater complications. But the arguments 
against the use of the ‘‘ pressure producer” on shipboard 
are equally applicable to every city, village, and domicile 
that to day utilises pressure town gas, and therefore can 
have no weight. kage can be prevented, special 
ventilation can be provided above the pressure producers 
during poking operations by means of fan-exhausters, or 
the waste force in the engine exhaust could be arranged 
to induce air currents tor this purpose. Then also 
periodical smoke and air-pressure tests of the gas mains, 
—— &c., would be advisable to keep these free from 

eakage. 

The example given of the dangerous leakage of carbon 
monoxide from the pistons of two suction-gas engines 
cannot be accepted as a usual occurrence. ‘The bulk of 
the leakage in this case must have been during the com- 
pression stroke. The condition of the pistons and rings 
or cylinder must have been shocking to pass unburnt 
gas when the mean pressure in the cylinder would be 
only 30 lb. to 35 lb.; the normal mean pressure on the 
power stroke being usually about 801lb. With Lloyd 
and Board of Trade surveys, and the usually keen super- 
vision, neglect of this character on shipboard would be 
impossible, 

Pre-Ignitions and Back-Explosions.—These are due to 
known and preventable causes, and should never occur 
in a well-designed gas-engine, having a reasonable valve- 
setting and using c gas. 

Size of Suction Piants.—The firm I am connected with 
make plants in fourteen standard sizes in units up to 1000 
brake horse-power ; and can guarantee to supply gas 
without intermission fora week, night and day, with 
varying loads. This is a usual guarantee for land work, 
and can be extended when the demand for a marine plant 
requires it. 

keversal of Gas-Engines.—Why should your correspon- 
dent think that the reversal of the gas-engine is more 
tedious than the steam-engine? In the latter case steam 
has to be shut off, the heavy valves reversed, usually by 
means of a steam reversing-gear. Then the main steam- 
valve has to, be re-opened to admit steam to the high- 
pre.sure cylinder, which may not resp7nd if its crank is 





in a bad position for starting, when steam has to be 
admitted to the intermediate or low-pressure cylinders 
by an auxiliary gear before reversal takes place. 

With the gas-engine the gas at about 0.11b., or a 
minus, pressure is shut off, the comparatively light valve- 
gear reversed, compressed air admitted through one stop- 
valve automatically to the engine cylinders, which receive 
it and expand it under the control of fixed cams. . Then 
the gas is once more admitted, after the engine.is re- 
verced by the compressed air. With a multi-cylinder 
gas-engine half compressing gear is unnecessary. The time 
occupied in reversing need not be any longer with gas 
than with steam. 

Tam, Sir, faithfully yours, 


VENNEL COSTER. 
Heaton Chapel, July 11, 1°08. 





To THE Eprror or ENGINEERING. 

Sir,—Having been continuously engaged during the 
last twelve months upon the production cf a reveraible 
valve-gear for internal-combustion engines, and one which 
is especially adapted for marine purposes, it is onl 
natural that I should be extremely interested in your lead- 
ing article of the 3rd inst., as also the various letters 
appearing in your issue of the 10th inst, relating thereto. 

I can hardly agree with your correspondent, Mr. C. A. 
St. George Moore, when he states that the reversing of a 
gas-engine is bound to be a tedious matter, and that the 
whole operation would probably take several minutes, 
as I am in a position to show that tleman at his 
convenience, if he co desires, what has already been 
shown to many others, a single-cylinder, single-acting, 
four-cycle engine constructed by my firm using suction 
gas, and which when running at a speed of fifty re 
volutions per minute in the one direction can 
stopped, reversed, and put up to a speed of 50 revolu- 
tions per minute in the other direction in less than 
45 seconds, and without any appreciable effort on the 
part of the attendant. And although it must be admitted 
that this engine is not ee y exactly under marine 
conditions, yet the fact that it has only a single crank, 
and furthermore is hampered by a fly-wheel with a dia- 
meter of 5 ft. and an approximate weight of 2 tons, 
should, I think, ge a long way towards proving that with, 
for instance, a three-crank double-acting gas-engine with 
a no larger fiy-wheel than absolutely necessary, there 
should be little more difficulty, if any, of reversing than 
with a steam-engine of similar power. 

Since I take it for granted that with a marine gas- 
engine of any size, even cape it may only run in one 
direction, while the reversing of the boat itrelf is carried 
out by any of the various methods now existing, it will 
still be necessary to employ an independent compressed- 
air plant for earting =p purposes, it is only reasonable 
to suggest that the latter can be used to much greater 
advantage, snd without further outlay or complication, 
by employing it for checking the apeod of the engine in 
the one direction and giving the initial start in the other 
when reversing; and from experiments which I have 
carried out with the system which we are now working 
upon, I find that the total power of the compressed-air 
plant for starting up and reversing purposes need not 
exceed 5 per cent. of the power of the main engine, a 
very much smaller percentage than is the case with the 
power absorbed by the auxiliaries of the marine steam- 
engine; and when comparing fuel consumptions it should 
not be overlooked that with the gas-engine probably a 
greater percentage of its total power can be turned into 
useful work at the propeller than with the steam-engine. 

The fact that the efficiencies of the smaller suction-gas 
plants com very favourably with those of the larger 
ones should appeal to the owners of the smaller-sized 
cargo-boats, as with such installations they have a much 
better chance of competing with the larger vessels than if 
they were driven by steam. 

As to the further objection raised by your correspondent 
with regard to the explosions which ~~ take place in 
the exhaust-pipe when governing is effected by cutting 
out the ignition, this can easily be avoided, without closing 
the stop-valve, by employing a jet to spray a film of 
water across the full bore of the toe as near to 
the valve-chamber as possible, which will effectively 
prevent any unburnt charges which may collect in the 
ry a from being fired by the succeeding hot gases, 
and at the same time serve the double purpose of coolin, 
and silencing the exhaust geses, as suggested, althoug 
there is quite a possibility that in some instances exhaust 
boilers may be very profitably employed for providing 
hot water or low-pressure steam, in which case the fore- 
going arrangement could not be used. 

The writer hardly graspe why such stress should be laid 
upon the question of the difficulty of governing the marine 
gas-engine as compared with the steam-engine, as with 
the former each cylinder, or each end of a cylinder if 
double-acting, can made to form in itself, at least as 
far as governing is concerned, an independent unit, which 
is not the case with the marine steam-engine. Possibly 
in addition to an independent governor, preferably of the 
hit-and-mirs type, controlling the gas supply, to deal 
solely with the propeller being lifted out of the water, 
due to the vessel pitching, there might with advantage 
be employed some form of throttle-governor to keep the 
revolutions of the engine reasonably constant, as there 
are sure to be periods when there will be marked and 
rapid es in the thermal] value of the gases, especially 
so when clinkering, &c., is toking pieces, ; 

While the suction gas plant adapts itself rather kindly 
to marine purposes, there is certainly more to contend 
with in the case of the pressure plant, as is shown by 
experience on land ; but it is only reasonable to expect 
that as soon as manufacturers who are now constructing 
pressure plants of ‘arge sizes for industrial purposes appre- 


_ ciate what an important place the gas-engine is to take 





in marine work in the near future, they will 
to the occasion, and provide us with a satisf pres 
sure plant, which will consume fuel of an inferior quality 
to that which can be used for steam-raising purposes, 
and, at the same time, conform to the requirements as to 
safety and reliability. 

The marine gas-engine is in a position to-day which 
allows of considerable difference of opinion, as is always 
the case with any new subject of great importance, and 
it is to be oul that we msy hear something further 
from some of your many readers who must be interested 


in the matter. 
Yours faithfully, 
Mypp.eTon Barices, 
The Lewis Gas-Engine and Gas-Producer 
Company, Llanelly, South Wales. 


quickly rise 





A NEW METHOD OF CALCULATING THE 
DEFLECTION OF BEAMS. 
To tHe Eprror or ENGINEERING. 

Srr,—In connection with my letter on the ‘* Deflieetion 
of Beams,” which appeared in your issue of June 12, it 
appears to be necessary to explain to a few readers that 
I did not make any special claim to have invented the 
method I , but simply drew attention to it, as a 
fruitful method of study ; feeling that the method had 
probably been used before, as it is simplicity itself. 

Dr. J. H. Smith’s article in the issue of ENGINEERING 
of June 26—although, of course, he did not intend it 
to do so—stands in defence of my O mas of the adjective 
“*new” in the sense that it is only being developed at the 
present time; further, I have just received a letter from 
a professor of engineering, who is writing a text-book on 
the ‘‘ Strength o' Materials,” who states that the method 
was — to his notice twelve months ago by Dr. 
Smith. 

The method occurred to me whilst engaged on problems 
on the vibrations of beams, and, as Dr. Smith points out, 
finds its most striking applications in connection with 
built-in and continuous beams. 


Yours faithfully, 
Liverpool, July 1, 1908. * 'W. M. Watracr. 





**4A NEW SYSTEM OF WELDING.” 
To THe Eprror or ENGINEERING. 

Srr,—I beg to thank Mr. John A. Smeeton for the 
information contained in his letter appearing in your iseue 
of the 10th inst. 

Tf, as is stated, the omger fills up the spaces between 
the molecules of steel, and so increases its specific gravity, 
it must, acting as a kind of honeycomb, binding the 
molecules together, thereby increase the tensile strength of 
the steel. In fact, you state in your article that it is im- 
possible to separate the steel at the weld, the fracture 
passing by preference through the solid steel, which fact 
indicates that the intermolecularly impenetrated steel is 
decidedly the strongest. No doubt you will notice that 
the small portion which I forwarded you is harder than 
either cast iron or brass. 

HALT gd to weld eset in = ordinary 
acksmith’s fire, using cop) ings as a “‘flax;” any- 
how, it would be worth a tral. 

Extending the field of ore, it is a well-known 
fact that aluminium cannot be soldered perfectly, as the 
junction is bound to deteriorate at some period. 

Now, using the molecular impenetration process as a 
possible solution to the difficulty, we might reason out 
that it was possible to unite two or more pieces of alumi- 
nium by means of this process, using copper or some like 
metal asa 

No doubt some of your correspondents with facilities 
for experimenting in this direction would take the matter 
up, as there is a large field open for an aluminium solder, 

Yours faithfully, 
JOHN KirKsy. 

The Grange, Pilsley, Chesterfield, July 11, 1908. 





To THe Epitor or ENGINgERING, 

Srr,—I have read the letter in your current issue by 
Mr. Kirkby with considerable interest. There seems to 
be nothing remarkable in the fact that after submitting 
cast iron and brass turnings to a red-heat for twelve hours 
some sort of a fusion was obtained. It would be interest- 
ing if the temperature of the red-heat were given. Takin 
the melting-point of brass at 1750 deg. Fahr., and that o' 
cast iron 2400 deg. Fahr. minimum ( varies with the 
amount of copper contained), itis quite possible that the 
brass was molten, and it is a well-known fact that two 
metals, each being at the same temperature, one atill 
solid and the other fluid, will braze or fuse into very close 
contact ; the exclusion of air would, of course, assist tre- 
mendously in this. 

I cannot see where any commercial value exists in a 
process which takes twelve hours to attach together a few 
turnings. 

There is a brazing process now in ure in the motor 
trade where frames and other parts are brazed by means 
of a spelter mixture being kept molten in a crucible; the 
articles to be brazed are dipped in the crucible, and 
remain there until they attain the heat of the crucible, 
when the spelter runs into the spaces between the metals 
and makes an adhesive joint, apparently strong enough 
for the purposes required. All portions of the article not 
coouiel to be brazed or coated are previously painted 
with graphite or plumba bmp ; 

I shall be very glad indeed to see Mr. Kirkby and show 
him some of the work we have done. We have no diffi- 
culties, except mere mechanical difficulties through lack 
of suitable tools and furnaces, in welding copper or brass 
on to cast iron to any thickness, and_ the length of time 
required to do this is only governed by the length of time 
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it takes the furnace to heat the articles to the melting 
temperature of the copper or ‘ 

It is, of course, obvious that one cannot melt either copper 
or brass until the surrounding mould, and the iron or steel 
it is in contact with, are at an equivalent temperature. 
One of the most interesting phases of our process is that 
the copper and alloys are reduced toa fluid as thin as 
spirits of wine. 

In reference to the actual strength of our weld, I hope to 
send you in the near future for publication a —— 
report of kinetic and alternating tests carried out by a 
most important authority. : < 

In conclusion, I may say that fusion, or interpenetra- 
tion, of metals cannot be seen with the naked eye, or even 
with an ordinary microscope, but various samples of our 
welding have been broken in tensile and torsion, and on 
being placed under a very strong and searching lens, 
actual molecular cohesion and interpenetration are 
clearly proved. 

Yours faithfully, 
Fousion-WeEtpep Merats, LimiTep, 
Joun A. Smgrron, London ing Director. 
56, Victoria-street, Westminster, London, 
July 14, 1908. 





“THE PROBLEM OF FLIGHT.” 
To THE Epitor oF ENGINEERING. 

Srr,—As the producer of an aerial propeller of really 
exceptionally high efficiency, I must, in self-defence, 
protest against the associating of it with the table of 
all ‘* results ” in Mr. Wilson’s letter of last week. 

one of the very high res quoted, sogrewatiog 
thrust for a given power applied, is warranted by bond- 
fide systematic tests—-they could not beso. Thus it will 
be obvious to most readers that the ‘‘82 lb. per borse- 
power” attributed to the ‘‘ Kress” propeller (an in- 
efficient type, too) is wildly extravagant —(but Mr. 
Wilson certainly does query this). 

The same remarks apply in «a lesser degree to the 
“results” ascri to most of the other propellers men- 
tioned—notably those of Moy, Giffard, and Renard— 
which, moreover, canvas membraneous blades (Moy’s 
being of a multi-vane type). Such types, particularly the 
first-named, are known not to give the 7 est results. 

Mr. Wilson should not have stated the above to be 
“* fairly reliable results.” 

Yours faithfully, 
Srpyey H. Hoiianps. 

61, Parliament Hill Mansions, Lissenden-gardens, 

Highgate-road, N.W., July 13, 1908. 


To THe Eprror or ENGINEERING. . 
Srr,—I am interested in a fiying-machine ‘‘ heavier 
than air,” which is beautifully balanced, and the equili- 
brium of which is perfect ; there is also considerable 
“lift” without much skin friction. The machine will be 
known as the ‘Flim Flam,” and is intended for use in 
the arena of the Stadium at the Franco-British Exhibi- 
tion, at the close of the Olympic Games. The engines 
will be used in multiple abreast, with ordinary screw 
pellers fixed to horizontal shafts. The propellers will be 
interchangeable, so that we can test various kinds for 
efficiency. The question arises as to diameter and pattern 
of propeller-screw to use with a 30-horse-power engine. 
It would be interesting to know the size Mr. Rankin 
Kennedy and Mr. Sidney Hollands would recommend to 
start with. Although this machine is to be used for show 
purposes and amusement, we shall be able to use it for 
experimental ee two or three days a week. Two 
propellers of different diameters can be used at the same 
time, driven by separate engines. 
Yours faithfully, 
Freperic H. Grrx. 
83, Mortimer-street, London, W. 


To THe Eprror or ENGINEERING. 

Srm,—In saying that Mr. Rankin Kennedy ignores the 
diameter of a propeller as a factor of its efficiency, Sir 
Hiram Maxim appears to mistake his intention. If a 
given blade, rotating at a given velocity, moves in an 
orbit, the diameter of which is gradually decreased, the 
volume of air acted upon per second should not be dif- 
ferent, and hence the efficiency should not alter greatly. 
That is Mr. Kennedy’s contention as I understand it, 
and—with reservations—it is correct. On the other hand, 
the analogy which Mr. Kennedy makes between the 
blower and the propeller is apt to be misleading. The 
blower is fixed in a wall, and all the air which passes 
through it must have been accelerated from rest to the 
full velocity with which it leavea the blower-blades— 
whether at the blades or before reaching them matters not. 
So far he is correct ; but in a propeller the conditions are 
altered. Many of your correspondents refer to the de- 
crease of lift in a peapeiier when it, has been at work for a 
few seconds in still air, and attribute it to the establish- 
ing of a moving column of air through its disc area, and 
Mr. Horatio Phillips gave a diagram last week which 
indicated such a state of thi If such be given as 

reason for the decrease of lift, Mr. Kennedy’sargument 

certainly refutes the idea altogether. But the im t 

point is this: that the same atr may be drawn through 

the propeller more than once without losing its velocity 

between times. This cannot happen in the blower, but in 

a propeller wholly a ag i by free air it may occur, as 
ig 


shown in the di b Be 

_In fact, the propeller may enclose itself in a vortex 
ring, and so the air may re-enter the pero! with little 
less velocity than it left it. That would entirely account 
for the efficiency being ter (1) in a cross-current of 
air; (2) when the propeller is first started ; and (3) when 
there is rapid axial motion of the propeller. In 
second case the vortex is not yet formed ; in the first and 





third cases it is destroyed. One would expect the vortex 
to be unsymmetrical about the propeller, being a little 
aft of the position shown, and it would be itoneping if 
the experimenters would explore the neighbourhood of 
one of their propellers, working in‘ still air, with a piece 
of ribbon, and tell us if such a vortex ring actually exists. 

The remedy for such a cause of inefficiency would lie 
in increasing the pitch, but not the shape of the blade. 
In a propeller designed to accelerate the air to, say, 
4 miles per hour, we might reach a steady state when the 
air was entering the propeller at, mg,” miles per hour, 
and leaving it at 9 miles per hour. @ power and lift 
would then be those desired ; the pitch would be found as 
in Fig. 3, and Fig. 2 shows the angle of blade which 
w be used were it not for this phenomenon. 

In both cases a represents the blade’s velocity, b the 
velocity of the entering air, and c the relative velocity of 
the air to the blade ; the direction of c gives the tangent 
to the leading edge of the blade. These values would be 
best found experimentally, and a propeller so designed 
would, of course, be inefficient in a cross or axial current 
of air. {t will be understood that the rotational velocity 
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of the vortex would not increase indefinitely, owing to the 
friction of the surrounding air. 

If you will pardon the great length of this letter, I 
should like to ask if the effect of working in disturbed 
air has ever experimentally determined. Several 
authorities appear to hold that it is detrimental to an 
aeroplane or propeller blade to work in eddying air. I 
would suggest, though with due diffidence, that if the 
blade is much larger than the eddies, the lift should be 
increased by their presence; for half the air is moving 
upward and half downward, and the upward moving air 
is meeting the blade with much greater velocity than the 
downward-moving air, and the resistances are as the 
squares of the velocities. Hence the lift should be in- 
creased ; though the angle of incidence on the blade is 
not so good as with still air, and thus some loss would be 
incurred, it appears to me that this loss would be incurred 
by the eddy rather than by the blade. 

Yours faithfully, 
R. 8. Crez Brown. 


Luthrie, Fife, July 11, 1508. 
[P.S.—If, as some state, two-bladed propellers are 


better than four-bladed ones, the reason may be seen in 
the greater tendency of four-bladed ones to form vortex 
rings. Mr. Kennedy’s particulars of blowers show that 
the difference cannot be due to disturbance of the air. } 


To THE Epitror or ENGINEERING. 

Str,—There is-no doubt about it, Mr. Ed E. 
Wilson has got hold of the wrong end of the stick. He 
has conf power, or energy, with force. If a soaring 
bird with very great wing area in proportion to its weight 
seeks out an ascending column of air, and balances 
himself on it with no motion whatsoever of his wings, he 
is not doing work at all, no matter how long or euphonious 
his Latin name may be; in fact, the length and com- 
plexity of his name is not a factor in the equation at all. 

Energy or power is the product of two factors—the 
load lifted, or resistance encountered, multiplied by the 
distance through which it is moved. No matter how 
large either of these factors may be, it has no value in 
the absence of the other, beeause something multiplied 
a bag remains nothing. The true source of energy 
which keeps the soaring bird in the air is derived from 
the heat of the sun. The bird is always falling as relates 
to the air, although he may be ascending as relates to 


space. 
Mr. Rankin Kennedy is still troubled about my screws. 
I would, however, call this gentleman’s attention to the 
fact that space or distance is a factor to be taken into 
consideration. My screws gave a thrust of over 2000 Ib. 
through a distance of 68 miles per hour. When I com- 
menced my experiments, however, I only intended to use 
gata and made my screws 17 ft. 10 in. in dia- 
meter. 
I could not use screws without rebuilding my 
machine, my shafts were only 18 ft. apart. 
5 pete tae following from a paper which I sent to the 
Smithsonian Institute about 15 years ago. 
“When I first commenced my experiments with a 
Qo tr 
ler, gas- , or 8 adopt ; 
I did not know the exact size that it would be me - 
to make my engines; I did not know the size, the pitch, 


the | or the diameter of the screws which would be the most 


advantageous. Neither did I know the form of aeroplane 





which I should finally ado; It was, therefore, necessary 
for me to to make the foundation or platform of my 
machine of such a character that it would allow me to 
make the modifications necessary to arrive at the best 
results. The platform of the machine is therefore rather 
larger than is necessary, and I find, if I were to design a 
completely new machine, that it would be possible to 
greatly reduce the weight of the framework, and, what is 
still more important, to greatly reduce the force necessary 
to drive it through the air. PALL 

** Atthe ay time the body of my machine is a large 

tform, about 8 ft. wide and 40 ft. long. Each side is 
ormed of very strong trusses of steel tubes, braced in 
every direction by strong steel wires. The trusses which 
give stiffness to this superstructure are all below the 
platform. In designing a new machine, I should make 
the trusses much deeper, and at the same time very much 
lighter, and, instead of having them below the platform 
on which the boiler is situated, I should have them con- 
structed in such a manner as to completely enclose the 
boiler and the greater part of the machinery. I should 
make the cross-section of the framework rectangular and 
pointed at each end. I should cover the outside very 
carefully with balloon material, giving it a ectly 
smooth and even surface, so that it might be easily driven 
through the air. 

“In to the screws, I am at the present time 
able to mount screws 17 ft. 10 in. in diameter. I find, 
however, that my machine would be much more efficient 
if the screws were 24 ft. in diameter, and I believe that 
with such very large screws, four blades would be much 
more efficient than two.” 

With apologies to the formula P « V2, I present a new 
and perhaps startling proposition for your wranglers, 
senior or otherwise, to wrangle over. If we place a well- 
made aeroplane, 16 in. wide, and, say, 10 ft. long, at an 
angle of 1 in 16, and propel it through the air at a velocity 
of 40 miles per hour, it will force the air down at the rate 
of 220 ft. per minute, and lift 2 Ib. per square foot. If, 
now, we increase the angle to 1 in 8—that is, double the 
sine of the angle—it certainly appears that it will force 
the air down 440 ft. minute, but it will only lift twice 
as much—that is, 4 lb. to the square foot. 

Suppose now that we allow the angle to remain at 1 in 
16, and double the velocity, we shall still be forcing 
the air down at the rate of 440 ft. per minute, but the 
lifting effect will be 8 lb. per square foot instead of 4 lb. 
The mass of air and the acceleration seem to remain the 
same. Why does the lift increase as the square of the 
velocity, and only directly as the sine of the angle, instead 
of as the square of the sine ? 

Yours truly, 
Hrram S. Maxi. 

Thurlow Park, Norwood-road, West Norwood, 

July 15, 1908. 





THe Testine or Attoys: Errata.—In the paper on 
** The Testing of Alloys,” by Mr. W. B. Parker, F.I.C., 
which we reproduced on page 53 et seq. of our last issue, 
there were some errors in the engravings. In Fig. 11, 
on 55, the zero of the horizontal scale should be one 
division to the left of the figure 0.01, and not five divisions 
to the left. The existing zero refers only to the vertical 
scale which is written above it. The figures of the 
abscisse should read 0, 0.01, 0.06, 0.11, &c., and not 
0, 0.01, 0.05, 0.11, &c. In Fig. 9, 54, “3P = 50 

r cent. of x z” should read ** Z P By che cent, of xz.” 

n Fig. 6 *‘ TR EL” should read ‘J REL.” 


FRrrunp’s AUTOMATIC TRACK-BRAKE.— We have already 
described the Freund tramway-brake in ENGINEERING, and 
it is generally known among those interested in the diffi- 
cult question of the control of tram-cars to have given 
very good results on trial. It consisted of a set of track- 
blocks normally held off the rail against the action of 
strong springs, but capable of being let down to the rail 
either slowly or suddenly and with any degree of pres- 
sure. Its disadvantage was the work of raising the 
blocks and compressing the springs after every applica- 
tion of the brake. This has now been overcome by a very 
ingenious method of automatic winding, and there is 
nothing for the driver to do, whether putting on the 
brakes or releasing them, but to move a small lever. 
Tests recently carried out by Mr. H. M. Sayers on a car 
belonging to the Yorkshire Electric Tramways, Limited, 
showed particularly good results both in coasting an? 
making emergency stops. 


Duigus Bill 1908, which reseual retin a Pow 
igns Bill, 1908, which recently the thi ad- 
ing in the House of Commons, is a short amending Bill. 
Sub-Section 2 of Section 92 of the Patents and Designs 
Act, 1907, provides that where a decision of the Comp- 
troller is subject to an appeal to the Court, or a petition 
may be referred or mted to the Court, the — 
shall be made and the petition referred or presented to a 
judge selected by the ‘ cellor, the decision 
of that judge be final, except in the case of an appeal 
from a decision of the Comptroller revoking a patent on 
any ground on which the grant might have been ~~ 
The effect of this proviso was that if the Comptroller de- 
cided to revoke a | ey either party could carry the 
case as far as the House of Lords, but that no appeal 
could be made from the decision of that judge in the case 
of a petition presented to the Court for revocation of a 
— on any of the nds on which the Comptroller or 
of Trade could revoke the patent, or on which the 
action of scire facias could have been brought. This was 
a curious state of affairs, and obviously one that must be 
t right. Accordingly, the new Bill provides thav the 
Salsien of the fellas gh aad be & in the case of 4 
petition for revocation presented to the Court, 
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THE INDIAN PILOT CRUISER 


“LADY FRASER.” 


CONSTRUCTED AT THE FAIRFIELD. WORKS FROM THE DESIGNS OF PROFESSOR J. H. BILES, GLASGOW. 
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Fig. 5 


WE illustrate above a twin-screw steamer built 
by the Fairfield Shipbuilding and Engineering Com- 
— for the Indian pilot service to the designs of 
Pooliadane J. Harvard Biles, who acts as technical 
adviser to the Indian Government. The vessel, 
which is designed to be a floating home for — 
has a length of 270 ft., a breadth moulded ‘of ft., 
and a depth to the upper deck of 21 ft. ; above this is 
an open sa gm forecastle and a long combined 
poop and bridge. On the bridge-deck is the captain’s 
room, surmounted by the steering-house. The clipper 
stem, long overhanging counter, three masts and one 
funnel, give the ship a yacht-like appearance, as shown 
by Fig. 5, while her internal appointments are such 
as to make the ship a real home, well fitted for the 
use of men who have to live aboard in a hot climate 
for many weeks at a time. The exceptionally tall 
masts serve not only for visual signalling, but also 
for supporting the aerial of the wireless-telegraph 
ts with which the ship is fitted, so that 
ilot-cruiser can get in touch with ships 
the latest means of signalling long before 


the new 
fitted wi 





they are sighted, as well as hold communication by 
the older method. 

As to the speed of the vessel, the results of the trials 
on the Firth of Clyde were as follow :— 


Mean draught 13 ft. 6 in. 
Displacement 2062 tons 
Mean speed ... a wi 13.71 knots. 
»» indicated horse-power 1514 
», revolutions ... ins 129.6 


An inspection of the plans will show that in de- 
signing this vessel Professor Biles has made the 
comfort and convenience of the pilots the chief con- 
sideration. Accommodation for twenty-six pilots is 
arranged, and practically the whole of the ship for- 
ward of the machinery is given up to their use. On 
the main deck there is a large compartment fitted 
with a separate cot fur each man; these are port- 
able and can be stowed away in spaces specially pro- 
vided for that purpose. hen cleared for day-use 
the room becomes a well-appointed dining - saloon, 
fitted with tables and seats for twenty, in addition 











to upholstered couches along the sides. The space 
under the forecastle is open, and has been fitted 
up with dining-table and seats so as to form a cool 
and airy mess-room. In addition there is a smoking 
and reading-room for pilots at the fore end of the 
bridge-house. 

Two specially large state-rooms are arranged at the 
fore end of. the bridge-house (Fig. 2) for the accommo- 
dation of inspecting officers ; between these rooms and 
communicating with each is a bath-room and w.c. 
The ship’s captain is berthed in a separate house on 
the bridge-deck, immediately below the navigating- 
bridge, and the officers’ and engineers’ quarters are 
arranged on the starboard side of the upper deck amid- 
ships, with a special mess-room for the engineers 
(Fig. 2). The native crew are accommodated on the 
lower deck aft, separate hammocks and lockers being 
provided for about seventy seamen and firemen in one 
compartment, and for ten leadsmen in another. 
Separate galleys are fitted for the officers and for the 
native crew; and as regards sanitary conveniences 
modern «spew are made for the Europeans, as 
well as suitable and hygienic accommodation for the 
natives. 

Ventilation of the officers’ accommodation is on the 
thermo-tank principle, which provides for a supply of 
fresh air to each cabin, or for an exhaust from each. 
Electrically-driven bee’s-wing fans are, in addition, 
provided in the engineers’ mess-room and in the pilots’ 
smoking-room and saloon. 

The electric*generators consist of two duplicate sets 
of a engines and dynamos ; the engines 
are of the enclosed, vertical, high-s single-cylinder 
type, capable of giving the full-load continuously 
when running at a speed of 500 revolutions per minute. 
The dynamos are of the multi-polar, compound-wound 
continuous-current type, of 200 amperes at 100 volts, 
when running at a . of 500 revolutions per minute. 
Both engines and dynamos are capable of withstand- 
ing 25 per cent. overload for at least one hour, without 
undue heating or injury to the machines. The electric- 
light installation includes 206 lights, divided into 
six circuits, as follows :—Machinery spaces, fo 
circuit, midship circuit, crew’s quarters (aft), pro- 
jector, and thermo-tank. 

The complete installation is carried out on the 
Admiralty system, all cables being lead-covered, and 
clipped-up with brass cleats, excepting in saloons and 
cabins, where the wires are led in neat wood casing. 
All junction, section, and distributing boxes are of 
aluminium or gun-metal, the cables and wires being 
soldered into them. Officers’ and engineers’ cabins 
have a 12-in. portable fan fitted in each. A 20-in. 
searchlight of Kimiralty pattern, with automatic feed 
and hand-adjustment, is placed on top of the chart- 
house. A Morse signalling-lamp is fitted on the top 
of the main-mast, with signalling-key on the bridge. 
Propeller-type fans are in use in all saloons and mess- 
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rooms in connection with the ventilating scheme, the 
fans for which are all electrically driven. 

A suitable steam windlass is fitted on the forecastle, 
and right aft, in the counter, there is a Brown’s steam- 
tiller, controlled from the bridge by means of an 
hydraulic telemotor. Hand steering-gear is also pro- 
vided, two large teak hand-wheels being fitted for use 
when the hand-gaar is required. 

Tho arrangements for dealing with the pilots’ pin- 
nace include four steam-winches and two derricks, 
and it is sible to ship or unship the pinnace (a 
stout teak-built boat of 25-ft. length) on either side 
of the ship in a few minutes, with men aboard. 

The telegraph-office is at the foot of the mizzen-mast, 
and is fitted with the most improved wireless tele- 
araph apparatus. 

he main propelling machinery consists of two 
sets of triple-expansion surface condensing engines of 
the direct.acting inverted type, each set working on 
three cranks. ‘The dimensions of the cylinders are : 
high pressure, 13} in. diameter ; intermediate pressure, 
22 in. ; and low pressure, 36 in. diameter, arranged for 
a stroke of 2 ft. 6 in. All the cylinders are fitted 
with hard cast iron liners. The main condensers are 
of steel-plate, galvanised, and are situated in the wings 
of the vessel. Steam is supplied to the main engines 
by two single-ended cylindrical return-tube boilers, 
designed to work at a pressure of 200 lb. per square 
inch under natural draught. Esch boiler is situated 
in a separate water-tight compartment, with the coal. 
bunkers disposed ons the sides and athwartships, 
forward and aft of the boilers ; and in view of the hot 
climate in which the vessel is to be stationed, ial 
attention has been paid to the efficient ventilation 
of these compartments. 

The engine-room is als> a separate watertight com. 
partment extending the full width of the vessel, so 
that the machinery is accommodated in three distinct 
watertight spaces. Two electrically-driven fans are 
fitted for discharging fresh air to the engine-room, 
and there are two large cowls for carrying off the 
hot air. 

A very complete installation of auxiliary machinery 
includes two sets of Weii’s pumps, each capable 
of feeding both boilers when working at full power, 
an auxiliary feed-pump, a direct-contact feed-water- 
heater, an improved feed-water filter, a duplex 
pump for general service, and a sanitary and a fresh- 
water pump. In each stokehold there is a See’s 
ash-ejector, witha specially designed duplex-pump for 
supplying the water under pressure for ejecting the 
ashes, The water for each main condenser is supplied 
by a powerful centrifugal pump, and the air-pumps 
are driven by levers from the intermediate-preesure 
crossheads of the main engines. An auxiliary con- 
denser of similar construction to the main condensers 
is fitted in the engine-room. Having regard to the 
special duty to be performed, the space between the 
shafts in the thrust recees has been arranged as a work- 
shop, and equipped with a number of machine-tools 
capable of dealing with minor repairs. 

The aes lant, fitted in the engine-room, is 
capable of dealing with two cold chambers of a total 
capacity of about 2000 cubic ft., also of supplying cold 
brine to cool the air passing the different thermo-tanks 


which have been fitted to add to the comfort of those | T€4 


living on board. 





Turso-Ex.ectrric Frre-Service Boats. — There are, 
reports the Electrical World of New York, being built by 
the Manitowoc Dry-Dock Conga, Manitowoc, Wis., 
U.S. A., two fire-service boats for Chicago, having several 
unique features. The boats are 120 ft. length over all and 
28-ft. beam, with a draught of 9 ft.6 in. At the stem 
the hull is cut away for ice-breaking; the vessels are 
strongly built of steel, and have each four water-tight 
emer In order to keep fo aes in position in 
places where mooring is impossible, three spuds are 
vided—two forward and one aft—lowered cat seieed bey 
winches. These spuds are made of 18-in. steel pipe, shod 
with cast-steel points, which are dug into the river bottom. 
The machinery consists of. two turbine sets, driving 
direct both pumps and electric generators. The latter 
supply current to motors on the twin propeller shafts 
The two turbines are 660 horse-power horizontal Curtis 
machines, built by the General Electric Company. Each 
is oa direct to a two-s coutelfagel fire-pump, 
with 14in. suction, and capatle together of delivering 
9000 gallons of water per minute at a pressure of 150 1b. 
per square inch when running at 1700 revolutions per 
minute. By means of suitable connections both pumps can 
bs coupled in series, when 4500 — per minute will be 
delivered at 300 lb. pressure. There are nine 34 in. hose 
connections on deck, while on a turret platform there are 
two 34 in. universal monitors supplied by 5.in. pipes. 
Also on each turbine-shaft a Nan stated above, a generator 
of 200 kilowatts capacity, direct-current, for 275 volts. 
On each propeller-shaft is a direct-current motor capable 
of a 250 horse-power at 200 revolutions per 
minute. Exciter and lighting sets are also provided. 
Steam for the turbines and auxili plant is provided 
oo — pene boilers, 12 ft. —_ > eee, 11 ft. m4 
ong, and working at a pressure 7 t square inch. 
The manceuvring of the vessel is cubtadiil te the captain 
directly from the bridge. 





INDIAN RAILWAY PROPERTY. 


Tue transfer of the Madras Railway to the Anglo- 
Indian Government has been the chief feature in 
Indian railway history during the past year. It will 
be remembered that the directors of the original 
Madras Railway Company were indignant that the 
word ‘‘ Madras” should disappear altogether in the 
future administration of the system. The matter 
was compromised by the Southern Mahratta Rail- 
way, to which a number of the Madras lines were 
transferred, assuming the name of the Madras and 
Southern Mahratta Railway. The chairman of the 
reorganised Madras; and Southern Mahratta Railway 
Company is Colonel Sir W. 8S. 8. Bisset, and the 

allant Colonel was absent from England from Decem- 
3 1907, to April, 1908, with the view of master- 
ing a mass of details which awaited consideration in 
connection with reorganisation arrangements. In the 
course of his inspection Colonel Bisset visited Mor- 
mugao, and discussed with the Governor-General of 
Portuguese India the requirements of that port. Colonel 
Biseet was also able, when he arrived at Madras, to 
complete, with the co-operation of the agents of the 
Madras and South India Railway Companies ard their 
respective staffs, the numerous arrangements which 
had to be made for the transfer to the Southern 
Mabratta of the additional mileage entrusted by the 
Secretary of State for India in Council to its manage- 
ment as from January 1, 1908. At Calcutta he was fur- 
ther able, after a personal communication with the chair- 
man of the Indian Railway Board, to agree with the 
Anglo-Indian Government as to a revised scale of esta- 
blishment for the enlarged Madras and Southern 
Mahratta system. The Madras and Southern Mahratt. 
Railway had 1733 miles in operation at the close of 
last year, and the Bezwada and Musulipatam branch 
of 49} miles was opened for traffic in February, 1908. 
The Kurnoo} branch, 32 miles long, is at present under 
construction; it is expected to be opened in the 
autumn. The gross earnings of the Madras and 
Southern Mahratta Railway for the second half of 1907 
were larger than those of the second half of any pre- 
vious year. There was also a considerable increase 
in working charges, but the net earnings were still 
higher than in any former six months. The increase 
in the working charges was chiefly due to the intro- 
duction of heavier rails, the substitution of steel for 
wooden sleepers, the refitting of rolling-stock with 
stronger wheels and axles, and some increase in train- 
mileage. 

It will be remembered that the Bombay, Buroda, 
and Central India Railway has also been taken over 
recently by the Anglo-Indian Government. The 
transfer involved the arrangement of a great mass of 
details, but these details are —s gradually brought 
into shape. The policy adopted by the Secretary of 
State for India in Council in dealing with the Bombay, 
Baroda, and Central India Railway was to take over 
the undertaking as so much Government property, 
but to continue the Bombay, Baroda, and Central 
India Railway Company for working pur , the 
capital being fixed for the present at 200,000. This 
arrangement did not provide, however, for various 
new works which had to be undertaken. The capital 
uired for these was advanced at a moderate rate of 
interest by the Secretary of State for India, and the 
advance is gradually assuming considerable propor- 
tions. The expenditure which the Secretary of State 
has authorised has been for additional siding accommo- 
dation, fencing, vacuum-brakes, remodelling yards, 
introducing metre-gauge a and completing sun- 
dry branches. One feature of the Bombay, Baroda, 
and Central India Company’s accounts during the past 
half-year has been the separation of both earnings and 
working expenses between its broad-gauge and metre- 
gauge lines ; this separation is found useful for pur- 
poses of administrative control. The maintenance of 
way and works on the broad-gauge lines increased 
during the past half-year; this was partly due to 
higher rates of wages conceded to gangmen, but it was 
principally occasioned by an incre outlay in con- 
nection with the relaying of 15 miles of single track 
with 90-lb. rails. There was also an increase in the 
renewal outlay made upon the company’s metre-gauge 
lines ; this was partly due to heavier bridge repairs, 
in consequence of increased renewals of weak girders. 
Locomotive expenses showed a decrease upon the 
broad-gauge lines ; this was due to the renewal, in 
the second half of 1906, of five engines and three 
boilers, while there were no similar renewals in the 
second half of 1907. Upon the metre-gauge lines the 
locomotive expenses were higher in consequence of an 
increase in train- mileage and heavy repairs and 
replacements, The increase was, however, counter- 

ced by a large decrease in the cost of fuel, rates 
for the carriage of coal having been reduced, while an 
overcharge for coal in the previous half year was 
written back. The second section of the Nagda and 
Muttra line—viz., from Morak to Kotah, a distance of 
38 miles—was opened for traffic in February. Of the 
remaining 200 miles of this line which have to be com- 
pleted before a new broad-gauge route to Upper India 





becomes available, it is expected that 45 miles will be 
ready for traffic shortly, while the remainder will be 
in working order by aly, 1909. An estimate for a 
broad-gauge connection alongside the Bombay, Baroda, 
and Central India Railway Company’s present line, 
from a junction between the Nagda and Muttra and 
the Rajputana and Malwa line at Bharatpur to Agra, 
has been prepared and submitted to the Anglo-Iadian 
Government for consideration. The length of line 
worked by the Bombay, Baroda, and Central India 
Railway at the close of last year was 3086 miles. This 
mileage was made up as follows:—Bombay, Baroda, 
and Central India Railway (of which 241 miles south 
of Baroda and 11 miles from Ahmedabad to Barejadi 
are laid with a double track), 504} miles; Rajputana 
and Malwa and Cawnpore ard Achnera line (of which 
26} miles are mixed gauge), and Palanpur and Deesa 
line, 1931} miles ; and lines worked for Indian na‘ive 
States, 6504 miles. 

The annexed table shows the general course of 
Indian railway working during the seven years endid 
with 1907 inclu ive :— 





| Gross Revenue. Net Revenue. 


| 


Year. | 





£ 
11,918,533 
11,481,333 
12,598,200 
13,249 8C0 
14,493,933 


£ 
22,462,533 
22,617,933 
24,095,466 
26,433,133 
27,787,266 
29,411,533 


81,512,466 | 15,821 ,866 


Upon the whole the ratio of working expenses to 
the traffic receipts rose during the seven years, but 
not very seriously-—at any rate, not so seriously as 
the advance of the corresponding ratio in Great Britain 
and Europe. In 1901 the Indian ratio stood at 46.97 
per cent.; in 1902 at 49.24 per cent.; in 1903 at 47 52 
per cent.; in 1904 at 47.35 per cent.; in 1905 at 45.84 
per cent.; in 1906 at 49.88 per cent.; and in 1907 at 
51.38 per cent, The return realised upon the capital 
cxpened is, upon the whole, well maintained. In 
1901 it came out at 5.27 per cent.; in 1902 at 4.92 per 
cent.; in 1903 at 5 54 per cent.; in 1904 at 591 per 
cent.; in 1905 at 5 92 per cent.; in 1906 at 5 $3 per 
cent.; and ia 1907 at 5.77 per cent. Cheapness of 
construction, absence of competitive working, plentiful 
supplies of native labour, ample local natural resources, 
and an increasingly dense native population explain 
these excellent yearly results. 





Tue Latest SkyscraPeR-—Plans have been filed for a 
62-story building, to occupy the block boundéd by Broad- 
way and Nassau, Pine, and Cedar-streets, New York, on 
a part of which now stands the building of the Equitable 
Life Assurance Society. The main building of the new 
structure will be thirty-four stories, or 489 ft.’high, and 
above ita tower will extend 420 ft., containing twenty- 
eight stories, finished witha cupola. There will > thirty- 
eight passenger elevators, eight running to the top of the 
tower extension. Of the other high-tower. buildings in 
New York, the Singer Building is 617 ft. from the curb to 
the pinnacle, and the Metropolitan tower is 692 ft. 


CaNADIAN MerTAticrGy.—The net revenue of the 
Dominion Iron and Steel Company (after providing for 
interest charges) for the year ended May 31, 1908, was 
1,917,011 dols., as compared with 1,563,152 dols. in 
1906-7, and 711,774 dols. in 1905-6. The balance brought 
into 1907-8 from 1906-7 was 318,711 dols. ; so that the 
total net balance at the close of May, 1908, was 
2,235,722 dols. Of this balance, however, the directors 
deemed it advisable to transfer 376,831 dols. to the con- 
tingency fund, and 69,712 dols. to the sinking fund. A 
reliquat of 789,179 dols. has been carried forward to the 
credit of 1908-9, The various departments of the com- 
pany’s operations were carried on steadily during 1907-8, 
with increased production and reduced cost. The output 
of steel amounted to 290,953. tons,.as compared’ ‘with 
235,505 tons in 1906-7. _. The effect of the general dulness 
of Canadian trade which set in last autumn has not been 
felt by the Company to any serious extent, There is, 
indeed, already a perceptible increase in the demand for 
its products, but until a return of prosperity is fully 
assured the directors deem it best to pursue 4 steadily 
conservative policy. 


Tue Japanese Navy.—Tho Japanese naval bates for 


1908-9 shows an ordinary naval expenditure amounting to 
3,481,073/., and an extraordinary naval experdditure 
amounting to 4,613,812/. The vessels launched ih 1907 
were the Aki, battleship, 19,800 tons displacement, 
27,000 horse- , and 22 knots speed; the armourcd 
cruisers Ikoubi and Kourama, 14,620 tons dis ment, 
25,000 horse-power, and 224 knots speed; the second- 
class cruiser Tone, 4,100 tons displacement, 6500 horse- 

wer, and 23 knots pee and the third-claes cruisers 

odo, 1250 tons disp ent, 6500 horse-power, and 
22 knots speed, and Mogami, 1350 tons displacement, 
8000 horse-power, and 23 knots speed. The personnel of 
the Japanese fleet in 1907 was: active service, 42,407 ; 
reserve, 14,446 ; total, 56,858; besides 1016 civilian ser- 
vants. The number of ships in the Japanese navy in 
1907 was 141, of 451,648 tons displacement, besides 18 
am 36 second-class, and 29 third-class torpedo 

ta. 
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INDUSTRIAL NOTES. 


Few trade unions can boast of a continuous history 
of nearly one hundred years; the Friendly Society of 
Ironfounders has nearly reached that record, as the 
issue of its ninety-eighth annual report for 1907 proves. 
The operations of the society cover England, Ireland, 
and Wales—Scotland has its own separate union ; but 
both bodies act in concert in all matters. In review- 
ing the past year, the report states that, ‘‘ taking the 
year as a whole, it may be considered as fairly good.” 
In the closing three months of the year there were 
signs of depression in trade, which deepened with 
the opening of the present year, and still continue. 
Daring the period of good trade the members took 
advantage of it generally to improve their conditions. 
The report states that those who conceded the ad- 
vance in wages fared better than those who resisted. 
Reference is then made to the reductions effected, 
and sought, in the early part of this year, and 
the men’s acceptance of a reduction of 1s. per week 
through the Conciliation Board on the North-East 
Coast, which the shipwrights resisted and then went on 
strike, resulting in a lock-out of the ironfounders and 
others as well as the branches on strike. The report 
expresses regret that all sections did ‘‘ not arrange to 
pull together,” instead of having sectional strikes, in 
which the non-strikers suffer as well as those on 
strike. The employers also complain of those sectional 
strikes, which it is to be hoped will be prevented by 
the terms of settlement when formulated by the repre- 
sentatives of all parties, and agreed to. 

The society has 128 branches; of these, 121 are 
in England, four in Wales, and three in Ireland. The 
aggregate membership was: in England, 18,690; in 
Ireland, 591; in Wales, 220. Lancashire heads the 
list with 27 branches, Yorkshire comes next with 21, 
then Durham with 10; ail the others are under ten. 
The aggregate numerical strength was 19,501 members; 
increase in 1907, after allowing for deaths and exclu- 
s‘ons, 237. 

The total income in 1907 was 78,455/. 133. 8d. Of 
the total, 62,7547. 133. 1d. was from contributions— 
an increase over the year previous of 1325/. 4s. 1d ; 
interest, bank and stock, 2389/. 93. 6d.—increase, 
1721. 193. 7d. With fairly good trade in the year, the 
income is not regarded as up to the mark, and atten- 
tion is called thereto. 

The aggregate expenditure amounted to 74,9300. 
183. 8d., being an average per member per annum 
of 3l. 163. 104d., or 1s. 5$J. per week. The chief 
items were as follow :—Donation benefit, 23,0737. 133.; 
sick benefit, 11,8447. 63. 7d. ; accidents, 1025/. 123. 6d.; 
funerals, 3158/7. 103. ; superannuation, 20,443/. 53. 5d.; 
benevolent grants, 85/.; dispute allowance, 7484J. 3s. 4d. 
Then there was paid for federation benefit 1866/. 12s. 6d., 
which amount in reality is an extra payment for 
strike allowance. For that payment the society con- 
tributed 1087/. 83. 4d. to the general federation of 
trade unions. The contribution to the Labour Repre- 
sentation Committee was 177/. 183, 2d. ; its member 
is Mr. Hendersoa. 

The cost of management and general expenditure 
was 6034/. 13: 1ld. This includes all salaries for the 
general offics and 128 branches; all printing, station- 
ery, postage and parcels, rent of offices and branch 
rooms, all nel fees and delegations, and the 
numerous items as detailed in the balance-sheet. The 
actual cost per member was 6s. 2}d. per year, or at 
the rate of 14d. per week. 

The total balance in hand at the close of last year was 
94,6497. 3s. 5d. The high-water mark in this respect was 
reached in 1900, when the balance was 107,048/. 23. 7d. 
Since that date the amount has fluctuated ; the lowest 
level reached was in 1904, when it fell to 88,082/. 
19s. 6d., from which date there has been a gradual 
rise in the amount. But it must be remembered that 
the expenditure for federation purposes and for labour 
representation has been added to ordinary expendi- 
ture. Even now the average value of the assets is 
4/. 17s, ld. per member. 

Ia Tables VII. and VIII. of the report are given the 
aggregate income and expenditure for seventy-seven 
years. As regards the latter, the following figures 
show how the money was spent :— 








es Per Per Member 
Total. Member. per Week. 
£ s. d. |] £6. d. d. 
Donation benefit .. 1,119,171 2 04/1 9 7} 6 
Sick benefit .. oe 871,975 17 ut |0 9114 2 
Superannuation 362,429 12 115 0 9 9} 2} 
Funeral benefit 113,617 14 250 8 06 6 
Accident benefit .. 49,013 11 0 |O0 1 4 0 
Benevolent grants.. 10,325 3 0 00 4 0 
Dispute benefit .. 71,698 18 64 O 111 
Working expenses .. 223,876 13 | 060 ih 


The above figures show the small proportion spent 
on strikes in the seventy-seven years over which the 
table extends, and the large proportion spent in provi- 
dent benefits of the best class. The gate income 
for the period was 2,435,408/. 17s. 11 ; the expen- 
diture was 2,340,759/. 14s. 63d.; cash balance, 





91,6497. 3s. 5d., or am average of 4/. 178. ld. per 
member. The total ory membership seventy-seven 
years ago was 9715; at the close of last year it was 
19,501, as above stated. Other tables give the average 
per month of members on the unemployed list and the 
sick list over a series of years, uh by month. 


The Amalgamated Engineers’ Monthly Journal con- 
tains a further letter from Mr. G. N. Barnes, M.P., 
re his resignation of the secretaryship of the Society, 
in which he makes it clear that he cannot depart from 
the position he has taken up. His attitude is this: 
He contends that no section, however large and impor- 
tant, ought, in the interests of the whole, to be able 
to override the verdict of the whole. This relates to 
the situation on the North-East Coast, where the 
engineers are still on strike, although all other sections 
have accepted the reduction in wages. The council 
declines to adopt the course recommended by him— 
namely, ‘‘for the alteration of Rule 13, Clause 7, 
which enables a district to defy the Society as a 
whole.” Some of the debates ia Parliament on the 
Old-Age Pensions Bill are reported, and the partial 
success of the Labour Party in the matter is indicated. 
The total membership of the Society at date was 
110,918; of these, an aggregate of 20,545 were in 
receipt of benefits, or 184 per cent. of the total. Those 
in receipt of unemployed benefit numbered 12,728— 





an increase of 985 over the month previous, or some| be 


12 per cent. The total includes some 6098 on strike 
on the North-East Coast, who are in receipt of ‘‘ con- 
tingent benefit.” There were on sick benefit 2467, and 
on superannuation benefit 5459. The drain on the 
funds was therefore considerable in the month. Some 
of the technical series of papers are continued, as also 
is the series on political economy. here are a 
variety of other topics dealt with in this number, of 
use not only to engineers, but to the general reader. 





The repcrt of the Amalgamated Society of Car- 
penters and Joiners indicates continued depression in 
the building trader. Out of a total membership of 
67,694, no fewer than 6914 were unemployed. Of 
these, 4334 were on donation benefit, and the others on 
dispute benefit or otherwise. The number on sick 
benefit was 1476, and on superannuation allowance, 
2221. In addition, 18 members were reported as 
having received unemployed benefit on travelling 
cards in search of work, The report states that the 
lock-out on the North-East Coast ended, so that work 
could be resumed on June 1; but the state of trade 
was such, together with the continued strike of engi- 
neers, that the process of restarting work was slow, due 
to the dislocation of trade by the long stoppage. Small 
progress has been made in the negotiations for a more 
permanent arrangement; the delay is due mostly to 
the continued obduracy of the engineers. he 
members of this union are seeking to know when the 
general levy will cease. The reply is that only after 
the auditing of the accounts for the first half of 1908 
can the executive decide as to the financial position of 
the society. Then there has been delay in the regis- 
tration of the amended rules. This is due to obstruc- 
tion on the part of some members, who are not satisfied 
with the work of the council. Some delay is caused 
also by the changes in the rules to admit another 
society into the amalgamation, all the arrangements 
for which were long ago completed. Disputes are in 
operation in Blackpool, Nottingham, and Cheltenham, 
but only with one firm in each. But at some twenty 
large firms engaged in the manufacture of joinery the 
members cannot work, as the firms do not conform to 
the working rules, and members of the union are not 
allowed to fix the joinery when manufactured. 





The report of the Associated Iron-Moulders of Scot- 
land shows an increase of 137 in membership, but it is 
regarded as a doubtful return. The total of unem- 
ployed is shown to be the highest ever recorded —2206— 
which shows that the depression in trade is deep and 
widespread. The income for the period recorded was 
35687. 133, 4d., while the expenditure was 79207. 17s. 1d., 
showing a loss to capital account of 4352/. 3s. 9d., 
leaving the net balance at 79,454/. 12s,6d. The report 
states that the figures for the first half of 1908 show it 
to be one of the lean years in respect to the society’s 
financial transactions. The loss to capital in the past 
six months amounted to 11,721/. 9s. 9d. The total 
paid for benefits was :—Out of work, 15,589. 6s. 6d. ; 
superannuation, 5360/. 163. 8d.; accidents, 100/.; 
funerals, 1640/.—total, 22,790/. 7s. 2d. The total 
working expenses—salaries, rents, printing, stationery, 
postages, &c.—was 1847/. 3s. ld. In consequence of 
the depression in trade, disputes, &c., the council put 
to the vote of the members whether the benefits should 
be extended for a further thirteen weeks ; the votes 
were in favour of a seven weeks’ extension, not of 
thirteen weeks. The extra cost was about 2500/., and 
it is said that no other trade union had been more 
generous in such exceptional times. At the same time 
the council is overhauling the whole of the payments 
in order to see if the financial position is sound ; the 
instructions given for a return are clear and precise in 





all the details. It is quite evident that the recent 
disputes on the Clyde and North-East Coast have 
necessitated extra vigilance in the administration of 
affairs in all the unions affected by those disputes. A 
report is given of the conference with the federated 
employers with respect to the reduction in wages, 
which is to date from the 20th inst., of a farthing per 
hour, or ls. per week on all standard rates. Details 
are given as regards this reduction, Glasgow being 
taken as the example. In this case the reduction was 
fixed at the date named by mutual concession. 





The Industrial Conciliation and Arbitration Amend- 
ment Bill was introduced in the New Zealand Houss 
of Representatives last week by Mr. Millar, the Minister 
of Labour. He explained that the measure clearly 
defined the werd ‘‘ strike,” and he made it clear that 
those who aid or abet a strike pending, or in contra- 
diction to, any award of the Court, act illegally. Every 
worker who is a party to such a strike is liable to a 
fine of 10/., and also 1/. for every week the strike con- 
tinues. The penalty for lock-outs is 200/. for each 
offence, and 50/. per week during the continuance of 
the lock-out, And every person who incites, aids, or 
abets a strike cr lock-out, or assists any person to 
become a party to it, is liable to a fine of 10. If 
it be an industrial union, trade union, employer, or 
any other person other than a worker, the penalty will 

2000. The section of the Amendment Act of 1905 
which enabled strikers to be imprisoned in the last 
resort is repealed. Any union convicted of aiding, 
inciting, or instigating a strike by any of its members 
shall have its registration suspended for any period 
not exceeding three years. In industries the stoppage 
of which woul affect dangerously the health or safety 
of the public, or cause injury to, or destruction of, the 

roperty of employers, workers who strike without 
Evie given at least twenty-one days’ notice in writ- 
ing of their intention so to do are liable to a fine 
of 10/., or three weeks’ imprisonment. The penalty 
for breach of an award is 100/. in the case of a 
union, association, or an employer, and 10/. in the 
case of a worker. Fines are recoverable in the Magis- 
trates’ Court; appeals are to be made only to an 
Arbitration Court ; Conciliation Boards are abolished. 
A Conciliation Council is created, of one magistrate 
and two assessors ; the latter are to be appointed by 
the parties affected. The Court has power to fixa 
minimum wage. 





Both parties in the United States are playing up to 
the Labour Party. The Democrats, who met at Denver 
last week, went one better than the Republicans did 
at their Convention. The law as to injunctions is to 
be modified to meet the demands of the American 
Federation of Labour. Trade unions and other labour 
organisations, and the members thereof, are not to be 
regarded as illegal combinations in restraint of trade. 
Another plank in the Democratic aap = is an eight- 
hour day for all Government workers. The law as to 
the liability of employers for injuries or death is to 
be extended, and a Labour Department is to be 
created. The Convention welcomed Mr. Bryan, its 
candidate, about as enthusiastically as the other Con- 
vention welcomed Mr. Taft, who is the President’s 
favourite, and Mr. Carnegie’s. The labour issues are 
now made clear and plain. 





The first joint meeting of the two main sections of 
the Labour Party in Parliament met last week and 
elected two honorary secretaries—namely, Messrs. J. 
Ramsay Macdonald and John Ward. The meeting 
decided to elect the chairmau at each meeting ; this 
will give general satisfaction to all. 


The t boom in the cotton industry appears to be 
over. Short time is being resorted to, but this seems 
to arise more from lack of raw cotton than decline in 
trade. There is a report to the effect that the 
<a will seek for a reduction in wages at an 
early date, in which event it will come before the 
Joint Committee before any adverse action is taken. 








The iron and steel industries continue in a de- 
pressed and uncertain state. At the quarterly meet- 
ings just held there was little activity, and no specula- 
tive business done to indicate better trade in the near 
future. Works are being laid idle in several districts, 
with no prospects of an early resumption of work. 
Never since 1879 has trade been so dull and inactive. 
Engineering and shipbuilding are both depressed, and 
the tendency still is to slacken down in most sections. 
Yet, with all this, the strike on the North-East Coast 
continues. 





The dockers of Dublin went on strike last week 
against the employment of non-unionists. They de- 
manded that all workers should wear the union badge. 
The coal merchants chiefly affected replied by lock-out 
notices ; all the union men were to be paid off, and 
only those who gave up the union were to be re- 
en . Lord Macdonsell, who settled the Belfast 
strike, intervened, with the result that, on Saturday 
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last, the strike notices were withdrawn, and arrange- 
ments were made for a conference during the current 
week. This is encouraging for conciliation. 


Mr. R. Bell, M.P., had the opportunity last week 
of addressing the members of the Railway Share- 
holders’ Association, and of defending the action of the 
society he represents. With a few exceptions, he was 
listened to with attention. This interchange of views 
is useful, Shareholders want their dividends—the 
larger the better; directors have to earn the divi- 
dends ; but the employés do the work. All are inte- 
rested in the prosperity of the concerns. 


The Co-Operative Wholesale Society has purchased 
the old Town Hall at Cardiff, and on its site, which 
is the best in the city, it is intended to erect a fine 


building for the South Wales business. The price paid’ 


was 60,000/., but the site is a large one, with a com- 
manding frontage in the main street. 


The engineers’ ballot for three Parliamentary can- 
didates, in which eighteen went to the poll, resulted 
in Mr. Rose being at the head of the poll, with 6971 
votes, the next highest obtained 4577, the next 4050. 
Those three will now be submitted again. 


Mr. Charles Fenwick, M.P., states that if the 
miners reject the amended clauses to the Mines Kight- 
Hours Bill, the measure will be lost. The clauses are 
those that provide for a time reduction year by year, 
until the eight hours’ limit is reached. 





RAIL CORRUGATION.* 
By Professor C. A. Carus-Wi1son, Assoc. M, Inst. C. E., 
M.LE.E. 


Ir will nob be necessary for me to spend time this 
morning in giving any general account of rail comnepice ; 
the nes is, unfortunately, only too well known 
to those interested in tramways. I will, therefore, 

in by asking you to consider certain facts which may 
throw light on the vexed question as to how corrugations 
are formed. 

You have no doubt observed that corrugations on 
grooved rails are — often accompanied by a cutting of 
the check of the rail immediately ~ oe This is es- 
open! noticeable on curves, where the centrifugal force 

as made the inner flange bear against the inner check, 
the corrugations being on the outer rail. But the same 
kind of check-cutting is found on the straight, where the 
car has been bearing over on one side or the other, the 
corrugations ap ng on the rail immediately opposite 
the one whose check is cut. Speaking gene , id may 
be said that, with some exceptions, to which I will allude 
later on, corrugation is accompanied by a cutting of the 
check of the opposite rail. 

When wh and rails are new there is a clearance, 
generally of about } in., between the fi and the check 
on both sides, as shown in Fig. 1, which represents the 
normal position of the flange in the groove on each side 
when new. Any side pressure on straight or curveis then 


ee 
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taken by the throat of the flaoge bearing on the head of 
the rail. The flange cannot come in contact with the 
check until considerable wear has taken place. Fig. 2, 
taken from a cast of an actual tyre, shows how the flange 
bears inst the check when the flange has worn 
sufficiently. Such instances of check-cut tyres are very 
"Tl do m to the importan 

oO not now pro pursue the im benquiry as 
to how this chy et about, as this would teva a 
discussion of the whole problem of wheel wear ; but, 
taking the fact that check cutting generally accompanies 
corragation, to consider the question as to the possible 
connection between the two. The answer to this question 
depends upon the solution of a very much wider question, 
namely, when a wheel rolls upon a rail how is the motion 


* Lecture delivered before the Tramway Congress at 
the Franco-British Exhibition, on July 10. . 








affected by the grinding of the flange against the head of 
the rail? TWith's view to investigate this matter, I have 
constructed a model in which the action may be con- 
veniently examined. ‘ 

Fig. 3 illustrates the model, which consists of a four- 
wheel truck with brass wheels 24 in. diameter, whose 
centres are 4} in. amare. There is an equaliser suspen- 
sion by which a weight, ao from a central support, is 
distributed equally over the four wheels. One wheel on 
each axle is keyed to the shaft, the other being a loose 
wheel held in place by a sleeve. The left of these loose 
wheels in the re has its sleeve slotted to correspond 
with a slot in the end of the axle; into this slot can be 

@ plate or coupler which, at the same time, fits into 
a stud in the rim of the wheel. When thecoupler is fixed 
in position the wheel is thus coupled tothe axle. Different 
couplers may be used, some being rigid and some of the 
nature of a stiff spring, as shown in the figure. There 
is a mark on the rim of the coupled wheel which may 
be set opposite to any ae point on the rail. The 
track consists of brass-rails ;*; in. wide and 3 ft. long, set 
to a gauge of 3, in., with a space between them to admit 
of the passage of the s sion for the weight. 

The truck is first loaded with a weight of 14 pounds, a 
rigid coupler inserted in the loose wheel, and the mark 
set opposite a point A at the right-hand end of the track. 
The truck is 6) gently pushed from behind, and made 
to travel over the track until the wheel has made three 
complete revolutions, and the mark has met the rail at a 
point B. The distance A B then represents a pure roll 
equal to three times the-circumference of the wheel. The 
truck is taken back,and the mark placed ae point Aas 
before. If the flange of the coupled wheel is now pressed 
hard inst the rail while the truck is made to travel 
forwa it is found that the mark will meet the rail at a 
point C which lies beyond point B, the distance B C being 





full speed: at the moment of passing the third observer 
gave a signal; the time was taken and -the counter in- 
in the spur-wheel. The car covered the distance 
at constant speed without as i 
second pole, at a given  _ e time was taken and 
the counter withdrawn. e car was then brought tc 
rest beyond the second pole, and was changed over to 
the up track, when the same process was repeated in the 
oe direction. The —_ eee eek resulted 
in the up journey being made at a rather higher speed 
than the down 7. Two trips were made each way 
with the track vei 'y, and two trips each way after a 
heavy rain-storm, the track being then very wet, but not 
greasy. The results are given in the following table :— 


down ; on passing the 





: Skid in Skid in Mean 
‘Condition Counter: Counter- | * Cent. | Speed, 
of of Dis- Miles 
Revolu- | Revolu- 
| Track. * tance per 
tions. tions. | Qovered. | Hour. 
11.2 
1L1 
14.4 
14 


Mean 





Dry 
9 . Wet 
Up trip ..| Dry 
es --| Wet 
From these experiments it appeared that when a car 
travels along a tramway track the wheels skid upon the 
head of the rails in the same way as they do in the model. 
It remained to seen in what way the skidding, 
which had been shown to take place, could produce cor- 
rugation. For this purpose further experiments were 
made on the model. In’ order to get a definite amount 
of skid that should be independent of possible variations 
in the side pressure exerted, a metal fillet, shown in place 
in Fig. 3, was inserted against one of the rails in such a 
way as to lift the keyed wheels off the rail, and force them 


1516 
1535 
1522 
1547 


Down trip. 7 
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about 2 per cent. of AC. Owing to the side pressure the 
flange bites the rail on a line of contact whose diameter 
is greater than that of the tread of the wheel; the wheel 
tends to run on this line of contact, and the tread is 
forced to skid on the head of the rail in consequence. The 
result is that the motion is a combined roll and skid, the 
distance A B representing roll, and B C representing skid. 
The skidding, however, 1s continuous, and for any part of 
AC covered, say the hundredth of an inch, the same pro- 
ss namely, 2 cent., is skid. The two wheels 
ing rigid on one side, both skid an equal amount. 

_ It thus appears that when the flange is forced against the 
side of the rail, the wheels are made to skid a certain per- 
centage of the distance travelled. Having ascertained 
this fact, the next step was to find out whether any such 
skidding took place on an actual tramway track. For 
this pur I conducted a series of tests at Croydon on a 
car kin oa my disposal by Mr. T. B. Goodyer, 
General of the Croydon Corporation Tramways. 

The car selected for the tests was a four-wheel double- 
deck car with Mountain and Gibson truck equipped with 
two Westinghouse No. 200. motors, weighing, with five 
passengers, 7.8 tons. The truck hada wheel- of 6 ft., 
with British Griffin chilled-iron wheels. A bicycle gear- 
wheel with 68 teeth was fixed on one of the axles and 
connected by a chain-drive to a spur-wheel with 14 teeth 
secured on the floor of the car. Harding speed counter 
was attached to the spur-wheel by which the revolutions 
of the axle could be measured. The circumference of 
each wheel on this axle was measured with a steel tape, 
and checked by calipering, the result being exactly 
952in. in each case, the two wheels having the same 
diameter, 

A section of straight and nearly level track was chosen 
on the road between Croydon and Purley. There are 
here two lines of rails, badly co ted for the greater 
part of the distance. The track is of standard gauge 
with macadam sides, and the rails, weighing 95 lb. per 
yard, afe laid on a 6-in. bed of concrete. Two trolley 
poles, about half a mile apart, were selected, and the 
distance between them chained and found to be 2597 ft. 
If this distance were covered by simple se the 
counter would make 1581 revolutions. The method of 
test was as follows:—One observer was told off to take 

of the counter, a second to take the time, and a 

ird to call the start and the stop, The car was s 

up some distance behind the first pole, which it passed at 





to roll on the outside of their flanges. The diameter of 
the outside of the Congo is about 9 per cent. greater than 
that of the tread, and a pure roll on the “y - would 
correspond with the distance A D on the rail, where B D 
is about 9 per cent. of A B, which represents three com- 
plete revolutions on the tread. 

If the loose wheel is now fitted with a rigid coupler, 
the motion of the coupled wheel will be »?oll and a skid, 
and of the keyed wheel a roll and a slip, the proportion 
of skid to slip dépending upon the relative coefficients of 
friction, but the sum of the two always being equal to B D, 
or 9 per cent. of AB. With a total weight of 421b.— 
that is, 10.5 lb. on each wheel, the coupled wheel skids 
about 8 percent. The skidding remains quite uniform 
and continuous as before. 

If the coupler is removed from the notch and placed on 
one side of the stud, the loose wheel is at liberty to roll 
freely on the rail, and the coupler tends to draw away 
from the stud under the action of a definite force. This 
force can be made ——— if the rigid — is replaced 
by a spring coupler fixed in the notch. hichever way 
the truck is pushed the spring is bent, indicating a 
tendency to twist the coupled wheel relatively to the axle. 
The angle through which the spring is bent represents the 
torsion required to overcome the adhesion between the 
tread of the wheel and the rail. 

From these experiments it is evident that when the 
flange of a car wheel grinds against the rail in such a way 
as to cause skidding, the axle will be twisted until the 
torsion is sufficient to make the tread of the mate wheel 
skid on the rail, the elastic twist of the axle representing 
the bending of the ge in the model. ; 

So far, however, the skidding is quite continuous, and 
there is no indication of any intermittent action such as 
could produce corrugation. But the experiments with 
the model have been carried out under conditions differing 
in one very any vaegs respect from those of actual prac- 
tice: the rails have been quite clean. It remains to 
seen what is the effect of making the rail surface rough, 
as it is in practice. For this ep sa a little sand may 
be sprinkled over the surface of the rail. If the truck 1s 
now pushed along the track, an entirely new effect is 
produced : the coupled wheel, instead of moving uniformly 
as before, now advances with a series of jerks at regular 
intervals, 

The action is as follows :—When the torque on the 
spring has increased to a certain amount, the force of 
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adhesion is overcome, and the wheel skids, turning mean- 
while about its own axis, so that the whole force of the 
skid is concentrated over a limited area: on the rail 
surface. In skidding, the wheel grinds through the grit 
on the gurface of the rail, and comes into contact with 
clean metal: there is thus a large and sudden reduction 
in the coefficient of friction, and the wheel flies 
under the influence of the spring through a considerable 
angle. The result is that the su uent motion of the 
wheel upon the rail will be a pure roll while the spring is 
being again deflected. When the limit of adhesion is 
reached, the wheel again skids, and the process is _re- 
peated, the motion thus consisting of alternate rolling 
and skidding. ‘The addition of the grit has made the skid 
intermittent, whereas formerly it was continuous. When 
the surface of the rail is clean, there is no sudden breaking 
down of the adhesion which is required to make the skid 
intermittent. This effect is not due to the increased tor- 
sion on the ing consequent on the increase in the co- 
efficient of friction ; for the same torsion can be obtained 
with a clean rail by increasing the weight, when the skid 
remains continuous. 

So long as the rail is clean, the motion is thus con- 
tinuous and uniform. In order to produce intermittent 
action it is essential that the rail surface should have 
been roughened by the application of some hard and gritty 
material. In tramway practice such material is furnished 
by dust, and especially by the sand which is put on the 
rails, According to my observations, the presence of 
sharp grit on the rail surface is a prime factor in the pro- 
duction of corrugation. Numerous instances might be 
quoted where corrugations are worst in places where the 
rails are liable to be continually covered with sharp gritty 
dust. Thus, in the case of the Brussels tramways, the 
worst corrugated section in the whole city is on the Boule- 
vard de Waterloo, where the tram-lines are flanked from 
end to end by a sand-covered avenue. This may also 
explain why the tram-lines in one town—say, for example, 
Norwich—are badly corrugated, while at another—say, 
Coventry—where the track, the rails, and the rolling- 
stock are identical in character, there is little or no corru- 
gation, the difference being due to the quantity of dry 
flint-dust that is blown over the Norwich tracks by the 
prevailing east winds. 

The experiments on the model afford an explanation 
of the connection between check-cutting and corrugation. 
The flange of one of the two wheels on an axle grinds 
against the rail on a line of contact having a diameter 
greater than that of the tread, causing both wheels to 
skid. The skidding on the one side. where the flange is 
grinding. will be uniform, but on the other side, owing 
to the twist of the axle, the skidding will be intermittent, 
provided the rail surface be sufficiently rough, and the 
motion will be an alternate rolling and skidding. This 
explains why, as © rule, corrogations appear on one rail 
only: both wheels are skidding, but, owing to the twist 
of the axle, one skids uniformly and the other intermit- 
tently, the intermittent skidding taking place on the rail 
opposite to that where the flange is grinding. Observa- 
tion shows that the rail opposite the corrugated rail is 
generally scored uniformly, though often with a slight 
wavy appearance which is caused by the sudden release 
of the twist on the axle affecting the motion of the non- 
corrugating wheel. 

The distance apart of the marks on the rail, or the 
pitch of the corrugations, necessarily depends on the action 
above described. When the coefficient of adhesion, the 
weight on the wheel, and the dimensions of the axle are 
fixed, the limiting amount of twist, measured, say, in 
fractions of aninch at the rim of the wheel, is also fixed. 


Now the skid is a definite per cent. of the distance tra- | first 


velled, sav, x per cent., and when corrugation takes 
place the skid between any two marks is accumulated in 
the twist of the axle, hence x per cent. of the pitch must 
equal the limiting twist on the axle. Thus if the skid is 
2 per cent. and the limiting twist 0.02in.. the pitch would 
have to be Lin. It is necessary, therefore, to ascertain 
whether this relation holds good in practice. 

With the car used in the Croydon tests, the weight on 


each wheel was 4370 Ih., the diameter of the axle 37 in.. | 5 


and the distance between wheel hubs 48 in. Taking 
the modulus of transverse elasticity for the axle at 
14 x 108, and the coefficient of friction at 0.4,* the twist 
measured at the rim of a wheel 31 in. in diameter will be 
0.073 in. For a skid of 3 per-cent. the pitch of the 
corrugations would therefore have to be 2.4in. On the 
Crovdon tramways the pitch of the corrugations on the 
straight varies from 2} in. to 2? in. 

During the process of corrugation the axle is subject to 
torsional vibration, and in order that the skidding may 
continue to take place intermittently the twisting force 
must be applied rhythmically with a time interval equal 
to the period of vibration of the axle. Hence the time 
ocenpied in covering the distance between two successive 
skids will be a constant quantity for anv given wheels 
and axle. It follows, therefore, that the pitch of the 
corrugations will depend not only upon the skid, but also 
unon the speed of the car. Thus, if the mean speed is 
12 miles an hour for corrugations having a pitch of 24 in., 
when the speed is 24 miles an honr. the pitch would be 
5in, This increase of pitch, with speed, has been 
noticed by many observers. 





* The most complete tests made to determine the 
coefficient of adhesion for a wheel on a rail under varying 
conditions are those made by Captain Galton, and 
published in the Proceedings of the Institution of 
Mechanical Engineers. 1878-9. The results there recorded 
indicate that the limiting or static coefficient of adhesion, 
immediately previous to skidding, exceeded 0.38 for a 
clean drv rail, and rose still higher on the application of 
sand The value 9.4 is here taken as the limiting 
coefficient of adhesion. ; 





It would seem, then, that the pitch is determined, in 
the first place, by its relation to the per cent. skid and the 
limiting twist on the axle, and in the second place by the 
speed, and that corrugation cannot take place unless the 
two sets of conditions are to some extent in t. 
Thus in the case just quoted the skid at 24 miles an hour 


back | must be half that at 12 miles an — that is, if the skid 


is halved, the must be doubl 
This may explain why on tramways in this country 
tions rarely appear unless accompanied by check- 
cutting on the opposite rail. Until such check-cutting 
takes place the side pressure is taken by the throat of 
the flange bearing oes the head of the rail, the line of 
contact being only slightly below the tread of the wheel. 
Under these conditions the skid is small—not exceeding 
lor 14 per cent. Taking the relation of pitch to skid as 
calculated for the Croydon car, this amount of skid would 
with corrugations having a pitch of from 5 in. 
to 7 in., involving a speed of from 24 to 36 miles an hour, 
or two to three times our normal speed. Hence the speeds 
on tramways in this country are too low to give corruga- 
tions except where the skid is as happens when 
there is check-cutting. Similar itions obtain more or 
less on the Continent. 
the speeds are higher, as on American tramways 
and on steam railways, corrugations may, and do, appear 
with the small per cent. of skidding that is caused by the 
ordinary side pressure of the flange on rail. 
The side pressure of the flange on the rail that is 
necessary for the production of corrugations is caused, on 
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the straight, by irregularities of gauge and level, which 
make the car lunge from side to side and bear over 
against one rail or the other. This accounts for the 
irregular distribution of corrugations along the track, 
on one side, then on the other, in long or short 
stretches, with smooth in between. The tendency 
of a car to lunge from side to side in the manner described 
neutralises the tendency of the car to ride down on the 
lower side on a double track, in spite of the usual camber, 
and corrugations are found quite as frequently on the 
inside as on the outside rail on a double track, on the 
straight. The irregularities of gauge and level, due in 
the first instance to faulty construction, are ented 
the wear and vibration to which the track is subjected. 
is is one reason why corrugations generally take time 
to develop. p 

On a curve there is always a definite force, due to 
centrifugal action, tending to press the flanges outwards. 
If the curve is of large radius the will cally 
the same as on the straight, and the conditions under 
which corrugations may produced will be similar, 
except that the pressure is constant and always in one 
direction. When flanges and rails are new the — 
is between the outer flange and the outer rail, but the 
skidding thus caused is small, and not enough to produce 
corrugations at ordinary After sufficient wear 
has taken place to bring the inside flange the 
check of the inner rail, corrugation will begin on the 
outer rail. For this reason, on any tramway system, 
corrugation will generally first begin on large radius 
curves, the corrugations a) ing on the outer rail 
accompanied by cutting of of the inner rail. 

The difference of length between the inner and the 
outer rail on a curve gives rise to a 7; or slipping, 

uate apart yam She) dno te Ge erenas the flange on 
the rail With curves of large radius this difference is 
small, and does not greatly affect the conditions of corru- 
a With curves of small radius the difference pro- 

uces @ skidding or slipping which is large compared with 
that prod my, he flange a = Ahm ee tions of 
corrugation e very com y, 
however, it may be said, that the speeds on small-radius 
curves are, as a rule, too low to admit of corrugations being 
formed. 

The pitch of the corrugations on a curve is generally less 
than on straight. Thus in the case of acar which 
produces corrugations on the straight having a piteh of 





2.4 in. with 3 per cent. skid, 
the skid on the'outer rail d 
length of the inner and outer rails 
cent., making a total of 3.9 per w 
inversely ae ene to the per cent. skid, t the 
pitch of the corrugations on the curve should be about 
19 in. Observation shows that the pitch on curves is 
a - ys about in - proportion. ue. olees gird 
Cry rance of corrugations on the grooveless girder- 
rail mar § ay Philadelphia and other American cities pre- 
any tops beeen features in ogg yee what 
as been said as to side-flange pressure. il report on 
this subject was presented 4 Mr. H. B. Nichols, Engi- 
neer to the Philadelphia Rapid Transit Company, at the 
1907 Convention of the American Street Railway Engi- 
neering Association. (See Tramways and Light Rail- 
ways Association Circular for April, 1907). A section of 
the rail and tyre used in Philadelphia is reproduced in 
Fig. 4. The rail shown is a 93-Ib. girder-rail, 87 in. deep 
with a g-in. web. Careful observation showed that when 
the normal traffic was passing over this rail at a point on 
the straight where corrugations had appeared. the head 
of the rail was forced outwards, due to a bending of the 
web, by as much as jin. The web was then stiffened by 
the addition of fish-plates, after which the corrugations 
disappeared. Subsequently this rail was replaced by 
another rail weighing 137 Ib., with a }-in. web, after which 
corrugations appeared only in a few places. Finally this 
rail was replaced by a rail weighing 141 lb., with a ,°,-in. 
web, after which there was no trouble from corrugations. 

It has been suggested that the corrugations in this case 
were due to vibrations in the rail, which were stopped by 
the stiffening of the web ; but I would submit the follow- 
ing as @ more probable explanation. A side deflection of 
¢, in. corresponds to vertical de ion of 6.03 in. at the 
outside of the tread of the wh That is tosay, the side 
pressure caused by the lunging of the car lifted the wheel 
about ' in. off its tread, and threw almost the whole 
weight on the throat of the flange, causing the wheel to 
ride on a line of contact about } in. below the head of the 
rail—that is, on a diameter about 1} per cent. greater 
than that of the tread—thus producing tions in 
accordance with the principles already stated. A simple 
calculation will show that when the has been thickened 
to ,*, in. the lift off the tread for an equal side-pressure 
has been reduced to 0.009 in., and the tendency of the 
wheel to ride on a larger diameter than the tread has been 
practically eliminated. 

Although corrugations are, in my opinion, general] 
caused by the grinding of the flange on the rail, this 4 
not the only way in which they may be produced. A 
similar action may be set up if for any reason the wheel 
should be forced te run on its flange. is often happens 
at points and crossings, the tread of the rail being lifted 
clear off the rail-head, when corrugations may frequently 

re) on the opposite rail. The same thing happens 
when the rail has badly worn, and the flange 
actually touches the bottom of the groove. I have noticed 
cases of this kind, and tions invariably appear on 
the other rail immediately opposite the marks made by 
the flange in the groove. 

The most common example of riding, however, 
is found the groove is allowed to get full of dirt, 
I have seen places where the groove has been packed with 
a mixture of dirt, wood-pavement scrapings, paper, &c , 
so hard as to resist any attempts to move it with a metal- 
tipped stick. flange runs on this packing, and if the 
other groove does not happen to be packed so full, corru- 
gations will appear on'the opposite rail. In the course of 
a few days the first groove wey aot cleaned out, and the 
other groove ‘iHay get . when the conditions will 
be reversed, ‘atid ‘corrugations will then appear on the 
previously rrigated rail. In' this way both rails 
become corrugated. I have in mind one west- 
country town where the rails are corruga’ in all 
directions, simply because the grooves are allowed to get 
hard packed in this manner. If both grooves are equally 
packed, both wheels will ride on their respective flanges, 
and the rails will not be corrugated, but each side will be 
uniformly scored by the skidding thus caused. A very 
slight lowering or softening of the packing on either side 
will cause corrugations to appear on the other. 

~uage riding on a packed groove is responsible for 
some of the most perplexing v ies of corrugation. The 
hardness of the packing depends very largely on the con- 
dition of the weather. Corrugations may be very pro- 
nounced in a certain place owing to a packed groove. A 
few days’ rain will soften the king and remove the 
cause of the corrugations, which will then get worn down and 
disappear, only to reappear again, perbapa on the other 
rail, when the necessary itions are fulfilled. Or corru- 
gations may be bad at a certain place owing to check- 
cutting : a spell of dry weather will cause the grooves to 
get packed. the check-cutting action which originally 
produced the corrugations will stop, and flange riding 
with skidding will begin, causing the corrugations to dis- 
appear. In this way the marks on the rails are con- 
tinnally changing and shifting. 

The corrugations which have appeared on certain 
steam railways in India illustrate the conclusions arrived 
at above o) to = conditions under which corrugations 
are produ or more t ten vears past corruga- 
tions have been noticed on some Indian railways, espe- 
cially on the Eastern Bengal State Railway, a full account 
of which may be found in a paper written by Mr. G. 
Moyle, M. Inst. C.E , published in the Official Circular 
of the Tramways and Light Railways Association for 
June, 1906. Investigations of an exhaustive character 
were carried out with a view to ascertaining the cause of 
these cerrugations. The following definite conclusions 
were arrived at:—1. The track on which the corrugations 
a was invariably found te be boxed with burnt 

or brick. 2. Corrugations were hardly ever found 
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with stone boxing, and never with earth boxing. 3. When 
the brick boxing was replaced by earth or stone boxing, 
the corrugations disappeared. (4) To get this result it 
was necessary to change the boxing only, and not to 
remove the brick ballast packing under the sleeper: (6) 
Corrugated rails removed and re on an earth-box: 

section would wear smooth, while smooth rails taken up 
and set down on a brick-boxed section would become 


corrugated. 

A careful study of Mr. Moyle’s paper, and the con- 
clusions there stated, convin: me that the corrugations 
were in some way caused by the gritty dust that would 
work up from the brick boxing and be scattered over the 
surface of the rail by the air suction of passing trains. A 
possible objection to this view might be found in the fact 
that corrugations had appeared on 0; girder bridges, 
where, of course, there was no brick boxing. But the 
objection might turn out to be a confirmation if it 
be shown that the approaches to these bridges were 
brick-boxed, for in that case the brick-dust could be 
carried on to the bridge by the suction of the train. Upon 
inquiry I was informed that investigation showed that 
corrugation only developed on yk gy td bridges the 
approaches to which were brick-boxed, thus confirming 
the suspicion that the tions were in some way 
caused by the dust from the brick boxing. 

It remained to be ascertained in what way this dust 
could be essential to the production of corrugations. The 
subsequent experiments on the model, described, 


showing how intermittent skidding is brought about by 
covering the rail with a gritty powder, seemed to afford 
uired solution. + ae the kindness of Sir 


the 
Alexander Rendel and Mr. F. Robertson I was 
supplied with a sample of the brick boxing taken from a 
section of the Eastern Bengal State Railway where corru- 
gations are very pronounced. Some of the brick was 
crushed, making an exceedingly sharp and gritty powder. 
The model was arranged as before with a spring coupler 
in the loose wheel. So long as the rail remained clean 
the skidding was So uniform as the truck was pushed 
along the track. hen a little of the brick powder was 
seattered over the rail the skidding immediately became 
intermittent, indicating fay the part played by the 
brick boxing in the formation of corrugations. 

The investigations outlined above appear to show that 
the following conditions are necessary for the formation 
of corrugations on grooved rails. 


(1) As regards the track :— 
(a) Irregularities in gauge or level, 
E (6) Curvature, 
or 
(c) A packed groove. 
(2) As regards the rails :— 
(2) Surface rough with sand or gritty dust. 
(8) As regards the rolling.stock :— 
(e) Wheels with check-cutting flanges. 
(4) As regards traffic :— ; 
(f) A er:tical speed. 


Corrugations cannot be formed unless conditions (1), 
(2), (3), and (4) are all present at the same time—that is, 
peculiar conditions must exist simultaneously in the 
track, the rails, the rolling-stock, and the s , and the 
absence of any one of these conditions will prevent corru- 
gations being formed. These considerations suggest the 
lines on which it may be possible to avoid the formation 
of corrugations. My object this morning, however, is 
simply to put before you the conditions under which 
corrugations are prodtced, in the belief that a correct 
diagnosis of the disease is the first step to be taken towards 
providing a remedy. 





Our Rats Asroav.—The exports of rails from the 
United Kingdom have not only been well maintained 
this year, but a moderate increase in the shipments is 
also recorded. The movement for June waa 39,292 tons, 
as compared with 48,228 tons in June, 1907, and 27,430 
tons in June, 1906. The greatest increase occurred in the 
shipments to British India, which amounted to 11,830 
tons, as compared with 9047 tons in June, 1907, and 8604 
tons in June, 1906.. Or the other hand, there was a 
rather considerable falling off in the exports to Australia 
and New Zealand. The aggregate exports in all direc- 
tions to June 30, this year, were 216,909 tons, as compared 
with 210,849 tons in the first half of 1907 and 191,909 tons 
in the firet half of 1906. The movement of British rails 
to Argentina in the first half of this year amounted to 
38 584 tons, as compared with 31,762 tons in the first half 
of 1907 and 68,938 tons in the first half of 1906. It will 
be seen that there has been a sharp contraction in the 
exports this your ; this is explained by the exceptional 
activity which recently prevailed in Argentine railwa 
construction, and which has scarcely been maintained. 
The colonial demand for British rails moved on as follows 
in the first halves of the last three years :— 
1908. 1907. 
Tons. Tons. 

11,348 
50,396 


1906 
Colonial Group. 
British South Africa 

British India oe 
39,401 


Aus! 

Canada ped 1,425 
South African railway enterprise is at present at a ver 
low ebb, hence the contraction observable in our rail 
deliveries to the Cape. re been a satisfactory 
improvement in the use of rails of British manufacture in 
the Australasian settlementa; and although renewed 
efforts have been made to stimulate Colonial production, 
pees hy ec appear at present to have been attended with 
much result. 





CATALOGUES. 
WE have received from Messrs. Candy and Co, of 


87, Newman-street, London, W., and Newton Abbot, | 


South Devon, a list of their ‘‘ Devon” fires. It contains 
particulars, with illustrations and prices, of a la 
variety of these attractive fires. This is, we believe, tl 
simplest fireplace in existence, and it gives most satis- 
factory rezults. 


Measrs. Robert Maclaren and Co., Eglington Foundry, 
Glasgow, have recently issued a cloth-bound catalogue of 
cast-iron pipes, including flanged and socket pipes of 
various patterns. The pee, a deals with tees, 
branches, elbows, collars, reducing lengths, —— 
boxes, &c., other portions of the catalogue being devo 
to castings for electrical purposes, air-valves, fire hydrants, 
sluice-valves, &c. 


A small sectional catal 
dale and Co., Limited, 
lathes varying in size from mac 
patterns of 36-in. centre. The lathes are all design 
for high-speed work, and their various features, such as 
all-gear and other headstocks, change-speeds, electric- 
motor chain-driving, and accessories, as capstans for slide- 
rests, tapering attachments, &c., are fully described. 


From the Farringdon Engineering Company, 29, Red 
Lion-street, Clerkenwell, E.C., we have received a 
mphlet on the ‘‘ Aladdin” incandescent oil-gas lamp. 

n this lamp, which has been used by the London County 
Council Works Department, the oil is stored in the base 
of the column or below the globe. Air-pressure is used, 
and once lighted, the incandescent mantle is automatically 
— with oil-gas. It is claimed to be the cheapest 
of all illuminants. 

Messrs. D. G. Somerville and Co., 72, Victoria-street, 
S.W., have published a pamphlet entitled ‘‘ What is 
Being Done in Reinforced-Concrete and Structural Steel- 
Work,” dealing with such undertakings as the Town 
Quay, Southampton; St. Charles’s College Chapel, 
Notting-hill ; flour-mill warehouses; the covering of the 
District Riilway cutting between St. James’s Park and 
Victoria Stations ; and a variety of other work of large 
and small scale. 


Circulars nave reached us from Messrs. A. Reyrolle and 
Co., Limited, Hebburn-on-Tyne, relating to isolating 
switches and to switchboards for testing work. The 
former circular deals with switches for isolating switch- 
boards. They are made without handles, and are operated 
by means of a hook at the end of an insulating pole. The 
second circular is a reprint from the Electrician of July 
12, 1907, and ees of the testing switchboard at the 
Central Technical College. 


A new edition of their catalogue of creosoted wooden 
poles for electrical power transmission, telegraph work, 
&c., is to hand from Measrs. Richard Wade, Sons, and Co., 
Limited, Hull. This book contains the results of a long 
series of experiments on the strength and deflection of 
poles conducted at Messrs. Wade’zs works by Professor 
Goodman ; the results, being given in tabular and dia- 
grammatic form, are of considerable value to engineers 
haiving to deal with overhead transmission. 


Messrs. Isaac J. Abdella and Mitchell, Limited, have 
issued a small pamphlet illustrating a number of steam- 
launches and motor-boats built by them. Some of these 
are light-draught passenger steamers up to 75 ft. in length. 
Others are open or half-decked launches. One example 
shown is that of the ‘‘Salamander,” a jet-propelled steel 
fire-service boat fitted with Merryweather pumps. Steel 
lighters of various tonnage are also illustrated, as well as 
shallow -draught stern-wheel steamers. 


A ee has reached us from the Worthington 
Pump Company, Limited, 153, Queen Victoria-street, 
E.C., and describes the Worthington steel cooling- 
towers. These are, as a rule, circular, and made of steel 
plates, the interior being filled with galvanised-steel 
grids made up of short lengths of interlocking tube. A 
rotary distributor is arranged in the top of the tower. 
Rectangular bases are sometimes fitted to the tower. 
Natural or fan draught is employed, according to require- 
ments. 


A catalogue from Messrs. J. Parkinson and Son, Canal 
Iron Works, Shipley, Yorks, recently to hand, has 
reference to a variety of machine-tools and workshop 
appliances made by this firm. There are, for instance, 
illustrated and described a number of patterns of vices 
for bench-work and machines, work and tool-stands, drill- 
ing machines of small size, lathes from 4}-in. centres to 
heavy ss eae centre high-speed machines, capstan an 
brass-finisher’s lathes, and a variety of special tools, mill- 
ing machines, profilers, &c. 

Messrs. Webster and Bennett, Limited, Coventry, have 
recently issued a new list—Section A—of boring and 
turning mills. Duplex and single vertical mills of several 
sizes and patterns are described herein. The distinctive 
features of this firm’s vertical mills are separately descri 
and illustrated, as, for instance, the conical table-spindle 
and bearing with adjustment; and the special form of 
motor-driving for the duplex patterns. A number of illus- 
trations are given of work set upon the tables, showing 
the variety of work for which these mills are suitable. 


The Palatine Engineering Compary, Limited, have 
lately published a catalogue in which various water-ser- 
vice appliances are described. These include the Kelvin 

lk-meter for mains, the Palatine waste-detecting meter, 
level-recordera, both clock-work and electrical, stetho- 
scopes, &c, Penney’s pipe-drilling machine for inserting 
ferrules in mains under pressure is also described. An- 


@ from Messrs. Jamez Arch- 
oe ome has reference to 
ines of 6-in. centre to 


| other section of the book deals with surface-boxes, sluices, 


ed | ‘* Electric-Crane Installations.” 


bed | 8ation of water-power is en 





water- taps and cocks, &c., while a number of 

tables Sf use t0 hydraulic ow wn are given in the last 
thirty pages, 

From Messrs. Musgrave Brothers, Crown Point Foun- 

, we have received a small cloth-bound ey 
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dry, Leeds, 
; df wtnni machine-tools and oil-mill machinery. 


hydraulic machines include pumps (electrically or belt- 
driven), accumulators, intensifiers, manhole - ae, 
presses of all kinds, forging, bending, and straightening- 
machines, wheel-presses, riveters (portable and fixed), 
cranes, capstans, jiggers, &c., while other machines, not 
hydraulic, are also described and illustrated, such as shears 
and punches, rolls, &c. Among the oil-mill machinery 
listed will be found presses, moulding-machines, mills, 
rolls, seed-kettles, &c. 


Filed in a stout cover, Messrs. Stothert and Pitt, 
Limited, Bath, have sent us their catalogue in fiye sepa- 
rate sectional pamphlets. These are entitled respectively 
“Railway Plant and Hand Cranes,” ‘‘ Steam-Cranes,” 
**Electric Cranes,” ‘‘The Smith Concrete-Mixer,” and 
These pamphlets are all 
well illustrated, and deal with cranes of all sizes, from 
the 150-ton Giant crane recently erected at the works of 
Messrs. John Brown and Co., Clydebank, to small hand- 
cranes, &c., while other appliances manufactured by the 
firm are also described, as, for instance, pile-drivers,’ 
water-cranes, electric capstans, &c. 


Section C of the catalogue of the General Electric 
Company, 71, Queen Victoria-street, E.C., is devoted to 
koduct enamelled steel conduits, fittings, and 
accessories. This list shows the various patterns of 
couplings, angles, T-pieces, &c., boxes, switches, and 
other fittings and mountings for use with these conduits. 
Another list frcm the same company describes small 
electric-lighting engine dynamo sets for country houses 
and isolated buildings generally, paratiin engines being 
used for driving. A third pamphlet—Section E—of their 
catalogue lists small electric fans for continuous or 
alternating current, for desk or wall brackets, &c. 


The Westinghouse Brake Company, Limited, 82, York- 
road, King’s Cross, N., have recently published a pamph- 
let describing the Westinghouse system of heating railway 
carriages with steam at atmospheric pressure. Three 
systems of piping are required under each carriage: one a 
main pipe running from end to end of the train; another 
a delivery system for each coach, drawing steam from the 
main pe, oe delivering to the long cylindrical radiators 
under each second seat; and the third system, a return 
from the radiators completing the circuit. The various 
fittings and ts, such as the injector in which the steam 
is mixed with air, the separator and trap, &c., and other 
features are described. 


Messrs. Henry Hope and Sons, Limited, 55, Lionel- 
street, Birmingham, have sent us their well - printed 
addenda to a catalogue published some time ago. The 
printing and style of the publications of this firm are 
always of a most excellent character, the half-tone engrav- 
ings being 1 chosen and executed. In one list, in 
addition to various patterns and details of metal case- - 
ments, cabin-windows, &c., there are reproduced illus- 
trations of large buildings, country mansions, &c., in 
which this firm’s products have been used, while other 
leaflets give details of metal glazing for factories, being 
bo en and dust-proof; a third deals with steel 
sashes of various sections for large windows. 


Messrs. De Bergue and Co, Limited, Lonny gp 
Iron Works, Manchester, have issued recently a well- 
illustrated pamphlet descriptive of a number of special 
machine-tools made by them. There are noticed, for 
instance, automatic multiple punching-machines for heavy 
tank work, capable of doing work on plates up to 6 ft. 6 in. 
wide and 26 ft. long. Other multiple punching-machinres, 
suitable for bridge and girder-work, &c., are also shown, 
some of them to punch sixty-four holes ,’, in. in diameter 
through ,%,-in. plates. Angle and beam cutting-machines 
and shears of various patterns, ordinary double punching- 
machines, shears moun on turn-tables, hydraulic 
riveters of all sizes, drilling-machines, compressors, rivet- 
heating furnaces, plate edge planers, and other tools and 
appliances, all find a place in this catalogue. 





Urvevayan Ratitways.—The first section of a pro- 
longation of the Central Uruguay Eastern Extension 
Railway, eventually to be carried to the Braziliar: frontier 
and united with the Rio Grande railway system, has been 
opened for traffic. This is a stretch of 3! miles—from 
Nico Perez to CerroChato. Work is well advanced upon 
a second section of 100 miles, which should be ready for 
opening by November, and six months more should see 
the whole line completed to its terminal point at Cen- 
turion, which has b chosen as the most convenient 
place for a junction of the Uruguayan and Rio Grande 
railway systems. 


Water Power 1x Bapgex.—The problem of the utili- 
ing serious attention in the 
he two chief sources to be 
taken into consideration are the Rhine and the Murg, and 
it is contemplated to dam several tributaries of the Murg 
and thus to create an artificial lake, building in this con- 
nection a hydro-electric power-station at Forbach. Later 
on this plant is to be joied with another plant deriving 
its power from the Rhine in such a way that the Rhine 
takes the ordinary load, while the peaks could be left to the 
Forbach station. The Murg rises in the central portion 
of the Black Forest, and joins the Rhine south of Karls- 
ruhe, the capital of Baden, and not far from Strass- 
burg, which is near the other bank of the Rhine. The 
Rhine descends 110 metres in flowing from Basle to 
Strassburg. 


Grand Duchy of Baden. 
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SELECTED ABSTRACTS OF REGENT PUBLISHED SPECIFI- 
GATIONS UNDER THE ACT OF 1907. 

The number of views given in the Specification Drawings is stated 
in each case ; where none is mentioned, the Specification is not 
illustrated. 

Where inventions are communicated from abroad, the Names, 
é&e., of the Communicators are given in italics. 

Copies of cifications may be obtained at the Patent Office, Sale 
Branch, 25, Southampton Buildings, Chancery-lane, W.C., at 
the uniform price of 8d. 

The date of the advertisement of the nce of a Compl te 
Specification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may, at any time within two months from the date of 
the adverti: of the acceptance of a Complete Specification, 
give notice at the Patent O of opposition to the grant of a 
Patent on qny of the grounds mentioned in the Act. 


ELECTRICAL APPARATUS. 


25,792. J. Stratton, Manchester; C, J. Beaver, 
Hale; and E. laremont, Manchester. Joint- 
Boxes. {4 Figs.} November 21, 1907.—The object of this in- 
vention is t@ make a joint-box for electric cables which shall be 
absolutely air and water-tight, or more nearly so is usual with 
such apparatys. Along the facing edges A of each half of the box 
which, when the two halves are fitted together, are in contact 
with one another, and also along the facing es of the semi- 
circular gaps or openings provided in each half of the box for the 
































cable E to enter, is a continuous groove F. Into this groove is 
fitted a cord or washer F1 made of bituminous or other suitable 
water- fesisting substance, and such that when the two halves of 
the box are fitted together around the junction of the cable the 
two cords or washers are compressed, so as to compk tely fill their 
respective grooves, and to fit tightly against each other or against 
the periphery of the cable, as the case may be, and so to form a 
continuous air-tight and water-tight joint at the junction of the 
two halves of the box, both with each other as well as with the 
cable: “(Accepted May 20, 1908.) 


21,860, Siemens Brothers amo Works, Limited, 
Westminster. (Siemens - Schu werke, G.m.b.H., Berlin, 
Germany.) Insula’ Electric Apparatus. (2 Figs.) 
October 3, 1907.—The insulation of windings which carry a very 
high voltage demands, when the hitherto known methods of insu- 
lation are used, a thickness of insulating material which is very 
great in comparison with the thickness necessary for small volt- 

es, The reason for this is that. the distribution of the poten- 
tial differences*does not take place uniformly over the whole 
thickness of the insulating material when great thicknesses are 
used, but obeys laws which depend on the shape, conductibility, 
and dielectric constant of the insulating material. According to 
this invention, it to obtaia a more uniform distribu- 
tion of the potential differences over the whole thickness of the 
insulating material, and thus to obtain a smaller total thickness 
of same, by inserting layers of good Sonducting material at suit- 
able intervals within the insulating material. The conducting 
layers placed within the insulating materiai are joined to suit- 
able points of the high-voltage winding, or of a resistance fed from 
that winding, such point of connection of each good conductin 
layer being dependent on the position of such layer within the to! 





thickness of the insulating material. The drawing illustrates 
the new method cf insulating applied to a transformer. Here 
t denotes the trarsformer iron, h the high-voltage winding, n the 
low-voltage winding, i, <2, ® layers of insulating material, 

s!,s? layers of gcod conducting material. The good conducting 
layers al, s? are connected to points of the high-voltage winding 
h, and the neutral point of the high-voltage winding h, and the 
low-voltage winding n is connected with the iron of the trans- 
former, whereby a more uniform potential gradient is obtained 
in the insulating material which is arranged in between the 
high-voltage winding A and the low-voltage winding n or trans- 
formeriron ft. In this case the insulating material is broken up 
into three layers «f equal thickne:s, the two conducting layers 
being int between said layers in such a way that layer s! 
covers One-third of the length of the high-tension winding ih and 
is connected to the high-tension winding h at a point at which 
there will have beena ry of potential from the maximum poten- 
al equal t@ one-third of the total potential difference across 
the prim winding. The point of junction between layer s 
and the high-tension winding Ais determined in the same manner. 


Accepted May 27, 1908.) 





GAS ENGINES, PRODUCERS, HOLDERS, &c. 


Triumph ited, and 

C. W. Hathaway, Coventry. Carb (2 Figs.) 
October 12, 1907.— This inven’ relates to carburettors for 
internal-combustion engines. According to this invention, the 
poet ee peng carries two sliding pistons, the one 
° ct more or less the induction pipe, and act as a throttle 
valve, in the ordinary manner ; whilst the other, by sliding, is 
adapted to cover, or uncover, holes in the wall of the spraying- 
chamber, varying the admission of uncarburetted air. ese 
ogee are operated by Bowden wire mechanism, or otherwise. 
carburettor float-chamber A may be cast integral with a 
bracket B, which carries the jet nozzle C vertically, and is drilled 
to put the jet nozzle into communication with the interior of the 
fioat-chamber, as usual. Above this bracket B the float-chamber 
carrie3 a split clamp adapted to be contracted by a screw or bolt. 
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The spraying-chamber proper F is cylindrical, and its lower por- 
tion is adapted to be secured by the clamp above mentioned. At 
or near the jet nozzle the spraying-chamber is constricted inter- 
—_ 2 a choke-tube, and above this a gauze washer may 
be fit' Branching off the spraying-chamber is the induction- 
pipe J, which is adapted to be attached to the engine cylinder. 
Arranged transversely to the induction-pipe J is a cylinder K in 
which lies a piston L, which is adapted moved across the 
induction-pipe and to act as a throttle-valve. Similarly the 
spraying chamber is extended to form a cylinder M in which lies 
an air-adjusting piston N. In the walls of this cylinder are 
arranged a number of holes or slots, at a suitable angle, or other- 
wise arranged. The movement of the piston N in this cylinder 
covers or uncovers the air-holes. These pistons are operated by 
Bowden mechanism. (Accepted May 20, 1908.) 


19,453. D. Stewart and Co. (1902), Limited, and 
K. J. McMullen, Glasgow. Internal Combustion- 
Engines. (4 Figs.) August 30, 1907.—This invention relate: 
to internal c: mbustion-engines in which there is a plurality of 
cylinders, and has for its object to increase in a simple and etfec- 
tive manner the efficiency of the scavenging action. Essentially 
the invention consi in providing means for ucing, by 
ejector action cf the early and pre:sure part of the exhaust from 
one cylinder, a pe vacuum in another cylinder in which the 
exhaust stroke is nearing its end, which partial vacuum induces a 
scavenging current of air in the second cylinder through a port or 
ports communicating with the atmosphere and controlled bya valve 
or valves then open. In carrying out the invention, each cylinder 
is provided with an exhaust valve timed to open and close as 
usual. This valve controls communication between the second 
cylinder and the inductor part of an ejector. The part of this 
ejector in which a partial vacuum is induced is connected with 
another cylinder, the piston of which moves in such relation to 
the piston of the first cylinder that when the latter is at the early 
part of its exhaust s roke the piston of the second cylinder is at 
the late part of that stroke. An exhaust va've controls communi- 
cation between the second cylinder and the ejector, and is timed 
toclose sho: tly after the exhaust-valve of the first cylinder opens. 












































3.453) 
The second cylinder has also in it a port or ports commuvicating 
operated 


with the atmosphere and controlled by a valve or valves 

synchronously, or nearly so, with the before-mentioned valves. 
Thus, in operation, the early exhaust from 2 induces, 
by means of the ejector, a current of cool scavenging air 
through the combustion chamber of the other cylinder during 
the late part of the exbaust stroke of that cylinder. In the dia- 
gram of the four cylinders A, B, O, D, Ais at the beginning of its 
exhaust stroke, and the exhaust-valve A! of that cylinder, control- 
ling communication between the cylinder and the ejector in- 


dactor part A2, is open. The exhaust — = cylinder A there-° 


fore rushes through the inductor A? induces through the 
combustion space of the cylinder B, which is nearing the end of 
its stroke, a scavenging current of air which enters that —— 
| the inlet valve B3 and leaves it by the exhaust-valve B!, both 
of which valves are open. This current of air is urged by the 
ejector-like action of the exhaust from the cylinder A h its 
own ejector-like nozzle B2, and the succeeding ones of the other 
= to the exhaust-pipe along with the exhaust from 

cylinder A, all as indicated by the arrows. At time in 
the cylinder C the explosion stroke is just being entered upon, 
while in the cylinder D the sucticn stroke is just finished. (Ac- 





cepted May 27, 1908.) 


to | its object 





LIFTING AND HAULING APPLIANCES. 
i. R. S. Newall and Son, Limi and R. T. 
S Manufactur: wotine 


elto Liv 
y ™ 0, 1908.—This cosy to ines 


(2 Figs.) Gg! 

for closing or laying twisted wire strands into ropes, and has for 
provide improved means for producing a circular rope 
having the crowns of the strands thereof partially flattened, so as 
togivea ter wearing surface to the cord or rope. The rope, of 
closed or laid str after issuing from the laying nozzle, passes 
between and is acted on by three grooved rollers d, supported in 
forked brackets ¢ mounted equidistantly in an annular frame /, 
which is arranged concentrically at the rear of the laying nozzle. 
The spindles of the brackets ¢ are furnished with projections 
passing through slots in the face or cover-plate of the frame /, and 








on which double-armed levers k are mounted. The shorter arm 
of the levers k are pivoted to levers mounted on the face or cover- 
plate. The longer arms of the levers k carry grooved pulleys q, 
over which a cord r ses, whereby an even tension or pressure 
is imparted to each roller d. The ends of the cord r are connected 
by aright and left-hand screw coupling s. The shorter arms of the 
levers & and the secondly mentioned levers constitute le 
devices, and the tension or pressure exerted by all of the rollers 
d can simultaneously regulated or adjusted as required by 

perating the pling @. y employing three rollers having 
grooves machined to the radius of the desired rope, and means 
for im: ng an even tension or pressure to all the rollers as 
above described, a circular rope having the crowns of the strands 
flattened is produced. (Accepted May 20, 1908.) 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


15,644. A. Herbert, Kenilworth, and P. V. Vernon, 
Coventry. - hines. (3 Figs.) July 8, 1907.— 
This invention relates to milling-machinesa, and has for its object 
to provide a simple form of intermediate support for milling- 
cutter-arbore. According to this invention, in place of a bearing, 
steadies are employed, which act against a cylindrical surface on 
the cutter-arbor, and are adjustable to suit cylindrical surfaces of 
different di t The steadies are carried by a frame which 
can be ome free of the cutter-arbor, allowing the cutters to be 
set up and the steadies to be applied afte . The frame A, 
which carries the steadies, is provided with a clamp B, by which 
it can be attached to the overhanging arm which su ts the 
outer end of the arbor ©, and it is arran: to be adjustable longi- 
tudinally thereon and to swing about horizontal arm. At its 
lower end it carries a pair of projecting fingers D and E, which 
form the steadies above mention: These are adapted to bear 
against a cylindrical surface on the cutter-arbor, as shown, when 














the frame is swung over into its normal position, and so take up 
the thrust of the cutter F, at work. As the thrust is not of a 
simple nature, two or more steadies are provided, set at different 
angles, so as to cope with the different angular components of 
the thrust, as shown. Thus there may be one set approximately 
vertically, and another set approximately horizontally, to cope 
with the two chief components. There may further a third 
steady on the opposite side from the approximately horizontal 
on, adapted to prevent chattering of the arbor cutter. 
This is not shown. The fingers D and E are adjus' length- 
wise, convenient means beirg provided for adjusting them and 
locking them in any desired position. Their outer ends may be 
suitably shaped for contact with the cylindrical surface of the 
arbor, and may carry rollers or other anti-friction devices. The 
arm lap meny 4 carries an adjustable absorbent J, or wiper, 
which bears against that part of the arbor on which the steadies 
act. This keeps that part of the arbor clean and free from dirt 
and cuttings. (Accepted May 20, 1908.) 


21.4%. D. ee tee) R. B. J. Binnie, and W. Reid, 
Hamilton. Lubricators. (2 Figs.) September 27, 1907.— 
This invention relates to lubricatora of the type in which a small 
wheel immersed in a bath of lubricant beneath the shaft and 
bearing thereon acts as a distributor of the lubricant, the wheel 
— some cases spring-sup ; and the t invention 
has for ite objects to provide improved means for spring-support- 
ing the distributin eel, in combination with known means for 
distributing the lubricant over the bearing, and for returning the 
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used lubricant to the bath. In carrying out the invention, the 
bearing brass A of the plummer block is formed with a circum- 
ferential groove B about the centre of its length, and an cone 
C is formed h the under-side of the brass at this groov 
Tenet pio hoe 
w e ery whee! 
it does not touch either the sides or ends 
the opening. Beneath the bearing is formed the chamber E to 
hold the lubricant and receive the distributing-wheel D. With 
this chamber the ducts F from either end of the gy Saag 
municate; and the shield-like parte G are formed on the H 
of the block to extend beyond the outer ends of the brass A, and 
catch the lubricant ing therefrom, The distributing-wheel 
D is formed with projecting axial trunnion pins, and is supported 


by these pins upon the centres, formed to receive and retain them, | ad! 


of two blade ngs L, one on either side of the wheel D, 

end of each of which: rests in steps M, and is secured to 

of the chamber E. At their other ends, the blade springs L 
supported from the floor of the chamber E by helical springs N 
in compression. The blades L are so positioned and so set that 
they press the distribution-wheel ,D into contact with the shaft, 
while the lubricant is maintained at such a depth in the chamber 
E that the | ape fone D is partially immersed in it. A 
—— 8 is carried by snugs on the under-side of an inspec. 
tion-cover Q, this blade being of such a depth that its oe at 
extends through an aperture R in the upper side of the ng- 
brass A, and ite lower edge bears on the surface of the rotating 
8 and spreads the lubricant transferred thereto by the dis- 
tributing-wheel D, thereby improving the distribution of the 
lubricant over the bearing. (Accepted May 20, 1908.) 

182, A, W. G. Gilbert, and W, G. J 
Coventry. ‘Sceneke te Figs.) January 8, ido Thiet 
vention refers to chucks which employ a plurality of loose collets, 
or gripping jaws, in combination with means for closing them 
by contraction to grip the exterior of the work. In carrying this 
invention into practice, a — of, preferably three, loose 
collete a is employed and arran in the forward end of the 
chuck. These collets are designed to be closed and opened upon 
the work as follows :—The forward end of an inner spindle c is 
internally tapered to correspond with the externally tapered or 
inclined end on the collets a. The spindle c is provided with 





means whereby i may be long? udinally shifted. Obviously, when 
the spindle ¢ is moved end’ , the inclined end passes over the 
incline on the collets, which are thereby closed on to the work. 
Within the enlarged forward end of the spindle ¢ is a longitudi- 
nally-movable sleeve ¢, having a ey end en, ing @ corres- 
pondingly inclined opening at the of the collets. On this 
sleeve e is an annular flange, and between this flange and an 
internal shoulder on spindle c is a spiral spring /, designed to 
press the sleeve forward against the rear of the collets, and to 
thereby = same through the conical connection. (Accepted 
May 27, 1908.) 


MILLING AND SEPARATING MACHINERY. 


28,411. De Fries et Cie.. Aktien- 
Dusseldorf, » wi o es. [1 Fig.) 
December 24, 1907.—This invention relates to that kind of 
power-driven forge wherein the matrix is opened and closed by 
action of the slide that carries the hammer, the movement of the 
slide serving to operate a toggle lever for the purpose. The in- 
vention consists in providing the lever that transmits the move- 
ment of the slides to the toggle, with a curved surface upon which 























a roller or like projection fixed on the slide acts to move the lever. 
The hammer fixed in the slide @ upsets a blank he! 
conatne of the fixed jaw m and the movable jaw 
render this possible, the blank must be first gri 
held by the matrix, which, therefore, must be 
end of the stroke of the slide. During the stroke b of the slide 
the roller ¢ pivoted on the slide moves from A to C; oni 
from A to B the roller isin the curved notch of ever 

by its reetilinear movement turns the lever on its fixed 


Hil 
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This turning movement continues until the point E has been 


— the lever is brought from the position 

ines tothat shown in full lines. the part é < 

the roller runs on the surface E F of the lever d, which surface 
lel to the path of the rollers. The turning movement of the 

lever d is transmitted by a link o connected with the hinge of ro 


of | toggle lever which turns on the fixed pivot p and is a 


the movable jaw n. The toggle is straightened by the movement, 
and the movable jaw is pushed towards the fixed jaw. While the 
slide is moving through the dist é, therefore, the matrix is 
closed and holds the blank firmly during the upsetting operation. 
In the return movement of the slide the roller c keeps the matrix 
closed until the roller arrives at B. Thus the hammer is detached 
from the forged piece, between which and itself there is strong 

hesion, and does not draw the piece with it. As the return 
stroke continues, the roller comes against the curved surface G, 
of the lever. d and moves the latter, as well as the toggle and the 
movable jaw, into the position shown in dotted lines, so that the 
matrix is again opened. (Accepted May 20, 1908.) 


AND METAL- 


15,827. J. Cochrane, Barrhead. Forge Hammers. 
{1 Fig.] July 10, 1907.—This invention relates to fluid-pressure. 
operated forge hammers of the type in which provision is made 
for giving two weights of blow. According to this invention, the 
lower slater has within it a piston euied upon a piston-rod 
which passes out ne a stuffing-box in the lower cover of 
the cylinder, as is usual in steam-hammer practice. Above this 
ays is a trunk piston of lesser area than the lower piston. 

trunk n works in what may be termed an extension of 

the lower cylinder. The lower part A of the cylinder has within 
it the piston B, carried upon a piston-rod C, which passes out 
through a stuffing-box in the lower end of the cylinder. 
From the upper side of this piston B there extends the trunk 
m Eof lesser area than the lower piston B. This trunk piston 
works in an upper cylinder or extension G. Pressure fluid is 
conveyed to, exhausted from, the upper side of the trunk- 
or port H communicating at its lower end 

passage or port performing these functions for 

the lower piston B, there being also the usual passage or port by 
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which pressure fluid is conveyed to and exhausted from the under 
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side of the lower piston B. In the additional passage H there 
a ay erm by means of which the passage H, communicating 
with the upper side of the trunk piston E, may either be put in 
communication with the lower cylinder port or with the atmo- 
sphere. This plug-cock is operated by a d-lever. The tupT 
is raised from the position shown in drawings by set the 
valve-gear so that motive fluid passes to the under side of the 
lower piston B. During this upward movement of the parts, the 
plug-cock is in a position in which the space on the upper side of 
the trunk piston E is in communication with the atmosphere. 
For a heavy blow the valve-gear is so set that the motive fluid 
has access to the annular area of the upper side of the lower piston 
B, and the plug-cock is also ope so that motive finid has 
access 4 the H above the trunk piston E. The effective 
area is thus that of the whole lower piston B. For light blows, the 
plug-cock is set so that communication is opened between the 
upper side of the trunk piston E and the atmosphere. The 
annular area of the upper side of the lower piston is then only 
effective. (Accepted May 27, 1908.) 


MOTOR ROAD VEHICLES. 


4862. D. Roberts and C. James,Grantham. Road 
Locomotives. [12 Figs.) March 3, 1908.—This invention 
relates to road locomotives of the kind described in the Specifica- 
tions of Patents No. 16,345 of 1904 and No. 3448 of 1906. Ac- 
cording to the present invention, the track is constructed of 
trough or J-shaped links, as has already been proposed, but the 
said links are hinged by means of hinges of a type resembling a 
door hinge, but divided and arranged on the outsides of the said 
links, preferably at a er distance apart than hitherto, and 
in such a manner that the links interlock and form a rigid bearing 
surface on the ground. The tracks or paths.on which the rollers 
supporting the vehicle run are provided at the bottom of the U 
or trough-shaped links, and are therefore situated only a com- 
paratively slight distance above the lower or outer face of the 
track which bears upon the ground. By this means it will be 
obvious that the leverage is reduced to a minimum whereby the 
tendency to canting, twisting, or lateral buckling when the 
machine is turning or travelling laterally on an incline is obviated. 
@, a are the inside links, and ) shows an outside link. 
links a, @ are in one piece, while each of the outside links is 
divided lon jinally into two parts. Each of the inside links a 

end 
Each of the 
each side thereof 


of the coed reed and, 
stroke | su 
is | be obtained, the adjacent ends of the links are made with diagonal 


is | smaller sizes of plant, both halves of the gland casing may 


The inside | d 





outside linksb. The bottoms of the adjacent (J-shaped links also 
one another, so as to form an unbroken track for the 
in order that a smooth rolling surface sha!| 


surfaces, as shown at j,j, Fig. 2.. In the case of heavy vehicles 
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the bottoms of the links a and b may have let into them renewable 
stri as shown at k, k, Fig. 3; and the inside links are fitted 
with the blocks I of wood or other suitable material which are 
bolted thereto and form the surface of the track in the 
usual way. In some cases similar blocks may be secured to the 
outside links. (Accepted May 27, 1908.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 

1 Cc. A. Parsons, Newcastle-on-' e, and 
J. ‘furnbull, Walisend-on-Tyne. Fluid ssure 
Packings. (3 Figs.) May 17, 1907.—This invention relates to 
fiuid pressure ngs, and ly applicable to the glands 
of rotating shafte of turbines. e object of the present inven- 
tion is to provide an improved gland in which the water cannot 
accumulate in the g! Outside the sleeve a, which carries the 
labyrinth packing strips, is or are formed one or more “ lantern” 
spaces ¢, ¢; but instead of carrying these “lantern” spaces en- 
tirely round the sleeve, they are carried over the top of the shaft 
and down only to about the level of the bottom of the shaft. 
Radial holes are drilled through the sleeve to establish communi- 
cation beneath the labyrinth packings and the “‘ lantern” spaces, 
but at the bottom of the lantern spaces horizontal or slightly 
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sloping holes are formed in the sleeve, so that the bottom of the 
“lantern” spaces may drain into the labyrinth packing of the 
gland. Along the bottom of the gland sleeve-slots may be cut 
in the gland s' of the labyrinth packing to permit drainage 
back into the cylinder of the turbine. These slots in the strips 
are preferably staggered to reduce the’ flow of: steam or air 
through them. The gland casing in which the “lantern” spaces 
are formed is pref ly made in two portions, g and h, separately 
attachable to the turbine casing. e lower half of the gland 
casing, however, may, if desired, be formed in one with the lower 
half of the turbine casing, the top half being detachable ; or, = 
formed in one with the corresponding halves of the turbine casings. 
(Accepted May 20, 1908.) 


TEXTILE MACHINERY. 


25,019. S. Digby, J. F. , and T. Barnes, 

'e -, {2 om }) Novem- 

ber 12, 1907.—This invention relates to condenser carding-engines, 
and the object is to a the means for collecting and removing 
the “ fly” from the ends of the doffer. At the present time, a fan 
and two pipes with bevelled mouths, set opposite the end slivers of 
condenser yarn at the extreme ends of the doffer have been 
employed, but it is found in practice that the pipes so set choke 
oat are therefore ineffective in ing away “*fly.” Accord- 
ing to these improvements, a bend or elbowis formed upon 
the end of each vertical pipe, so as to bring the mouth of this 
al bend or elbow in a plane approximately at right angles to 

the vertical pipe, and opposite the face of the doffer, the bend or 
elbow being composed of two or more pieces soldered or other- 


Fég.1. 

















wise secured ther, and of i ing di ter t ds the 
i or length of pipe, and by this device the “fly,” 
which might otherwise collect upon the end slivers on the doffer 
will readily enter the mouths of the pipes and be removed by the 
fan without choking the pipes. a designates the special bend 
or elbow, b part of the doffer cylinder of a condensin ing- 
a and ¢ a fly-pipe connected by another pipe or _ 

exhaust fan. The special bend or elbow a is shown formed of 
two parts soldered or secured together, and to the 
vertical fly-pipes c, which is.of larger diameter.than the bend. 
The mouth of the bend or elbow a is erably cut away at an 
angle to the face of the doffer and the bend increases in diameter 
towards the fly-pipe c, which, as already stated, is of larger dia- 


smeter than the bend. (Accepted May 20, 1908.) 
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VIADUCT OVER WALNEY CHANNEL 
AT BARROW-IN-FURNESS. 
(Continued from page 69.) 

In continuation of our account of the viaduct over 
the Walney Channel at Barrow-in-Furness, to be 
opened on Thursday next, we reproduce this week 
on Plate XV. detailed drawings of the steel-work 
for the opening span, which is a prominent feature 
of the viaduct, and which is built on the Scherzer 
rolling-lift bridge system. There are two leaves in 
this span, which is designed to give a clear waterway 
of 120 ft., and a clear headway at the centre of the 
span when closed of 18 ft. above high water. For the 
purpose of guiding ships through the opening there 
are, as described in the previous article, dolphins 
on each side, stretching to the north and south. 

As is well known, the principle of the Scherzer 
rolling-lift bridge secures a minimum length of the 
overhanging parts necessary to bridge a given open- 
ing, while the rear part of each opening leaf is 
formed as a segmental.girder which rolls on a longi- 
tudinal track. Moreover the centre of gravity can 
be placed at the rear of the bridge-seat ; this reduces 





rotates—called technically ‘‘ the centre of rotation” 
—by means of operating struts with a fore and aft 
travel actuated by machinery in a cabin separate 
from the span. A distinct improvement has recently 
been made in this respect, and the Walney span is 
one of the first of the bridges to be designed on 
the improved plan, in which the operating struts 
are dispensed with. The motors are placed within 
the opening leaf itself, and the electric current 
is supplied through a flexible cable connected 
to the switchboard in the operator's cabin used for 
signalling in connection with shipping traffic in the 
Channel and vehicular traffic on the bridge. By 
means of the electric motors working through suit- 
able gearing the centre of rotation of the movable 
leaf is moved rearwards or forwards by pinions on 
the main driving-shafts geared into racks fixed on 
the framework attached to the piers. When the 
shaft is turned the pinion presses against the teeth 
of the rack, and the resistance of the leaf to move- 
ment being less than the power of the motors, the 
segments rotate and travel like wheels along the 
longitudinal track. This tilts the leaf, as in the case 
of a rocking-chair. The action carries the whole leaf 





The arrangement of the track-girder over the 

ier is indicated on the key plan and elevation 
(Figs. 43 and 44). As was explained in our 
preceding article, the piers are connected by trans- 
verse capsill girders. There are longitudinal girders, 
5 ft. 6 m. deep, between piers Nos. 3 and 4 and 
piers Nos. 5 and 6, the groups of four cylinders 
adjacent to the rear ends of the leaves of the open- 
ing span. These longitudinal pier girders are placed 
at a lower level than the transverse capsill girders, 
and are themselves supported on a grillage of 
I-beams. As these longitudinal pier girders are 
below high-water level, the whole of the steel-work 
is cased in light plating filled with concrete coated 
with asphalt to exclude the water. This arrange- 
ment is clearly shown on the details on page 98, 
Figs. 45 to 47. 

The track-girders are of the plate type, each 6 ft: 
indepth, with extra heavy flanges. They are sap- 
ported by the longitudinal pier girders, and each 
carries a 2-in. track-plate with projections on the face 
as subsequently described, into which the curved 
track-plate on the segmental girder engages. 

The anchorage for supporting the rolling load 

















Fic. 80. View oF THE WALNEY VIADUCT FROM VICKERSTOWN, 


to a minimum the power necessary for opening 
and closing, and is one of the reasons of the 
principle being so popular in the United States. 
At the commencement of opening, the counter- 
weight is assisting the motors to overcome the 
inertia of the mass, and, when closing, the motors 
are brought into action to regulate and lower the 
leaves previous to the interlocking of the front 
ends. On the curved face-plates of each segment 
rectangular holes are milled out to correspond with 
projections on the surface of the track-plates. The 
counterweight to each leaf over the opening span 
is placed in the rear of the rolling segments. 

The difference between the ordinary type of bas- 
cule, in which the weight is carried by a shaft in 
bearings, and the Scherzer principle, is that in the 
latter the weight is transmitted through the segment 
to the longitudinal track. The segment is of very 
much larger radius than is possible in the case of 
any shaft, and instead of rotating upon the shaft 
as on a hinge, it rolls back on the track, the motion 
corresponding to that of a rocking-chair. This 
gives a greater clearance between the open leaves 
than the same amount of rotation on a fixed axle. 
The shaft in the case of the fixed bascule requires 
to be of considerable strength, and is also liable to 
wear; consequently increased friction ultimately 
a In oe of the Scherzer system the 

riction is insignificant, and the segment av 
wide Watsing an ie track. sine ae 

_The earlier Scherzer bridges were operated from 
pins placed at the centre, upon which the leaf 





back from the opening, and at the same time raises 
itfrom a horizontal position through an angle of 
73 deg., when there is sufficient clearance through 
the opening. With the ordinary bascule bridge the 
leaves would require to be tilted to an angle of 
90 deg. to give the same opening. The section and 
plan on page 98 (Figs. 43 and 44) show the prin- 
cipal dimensions of each leaf. The radius of the 
segment of the leaf, it will be seen, is 11 ft. 6 in., 
and its travel on the track-plate carried by the 
girder over the piers is 14 ft. 10 in. for the open- 
ing of the bridge to the full extent. 

In addition to this advantage of increased clear- 
ance for the smaller angle of lift, there is the fact 
that the locking of the two leaves at the front or 
abutting ends is much more simple. The rearward 
motion of each leaf disen these locking parts, 
which are shown by Figs. 66 to 71 on Plate ‘ 

The machinery is also much more simple than in 
the case of the ordinary ule arrangement. In 
the latter the machinery is fixed on the pier or abut- 
ment, and a circular rack has to be attached to the 
leaf and is operated by the motor fixed on the pier 
or abutment. This requires much more space, 
which again necessitates larger piers, often in posi- 
tions where foundations involve great difficulties. 
In the case of the Walney Bridge, as shown in Figs. 
43 and 44, each leaf of the Scherzer span is supported 
on a group of four piers, and it is very doubtful if, 
under similar circumstances, a hinged bascule span 
could have been accommodated without piers and 
framework of much greater cost, 





passing over the opening span called for no extra- 
ordinary treatment, although the details are in- 
teresting ; they are illustrated in Figs. 47 to 50. The 
rear end of each leaf enters an inverted stirru 
formed upon an extension of the adjacent fix 
span, which in turn is secured by anchoring-bolts 
to the concrete of the pier. This extension to sup- 
port the bridge-floor, as shown in Fig. 45, assumes 
the form of a cantilever bracket with stiffening- 
pieces. There is between the top and bottom booms 
on the fixed girder a diagonal anchorage tie to take 
the upward pull. Atthe base of the three members 
—viz., the last raking strut of the main girder, the 
end post, and the diagonal anch e tie—are riveted 
gusset-plates, secured, as shown by Figs. 48 to 50, 
to the capsill girder; and through this combined junc- 
tion of members with the bottom boom of the fixed 
main girders, as shown in Figs. 48 to 51, there 
the anchoring-bolts into the concrete hearting of the 
pier cylinders. These bolts, of high-tensile steel, 
are under an initial tension of 6 tons per square inch, 
this having been obtained by hydraulic lifting-jacks 
before the nuts were screwed down, so that any load 
coming on the anchorage in ordinary service will 
not involve any further lengthening of the bolts, 
which are about 30 ft. long. The weight of the 
adjacent fixed spans, however, is of itself sufficient 
to anchor down the opening leaves under any ordi- 
nary rolling load; the system of anchorage as 
adopted gives a large margin of additional safety. 
The main girders of the opening spans are of the 
usual web type, with extra large angle-bars con- 
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necting the webs and flanges. The general con- 
struction of the two main girders of each leaf is 
shown by the drawings reproduced on Plate XV. 
in Figs. 52 to 62. The depth of the girder in- 
creases from 4 ft. 11} in. at the front to 15 ft. 7 in. 
at the rear, and the web has stiffening angles at 
intervals of 5 ft. The construction of the top and 
bottom flanges is shown by Figs. 52 and 54, as 
well as in the various cross-sections of the girders, 
Figs. 57 to 61. 

hief interest, however, is centred first in the 
construction and stiffening of the segmental girder 
through which the load is transmitted to the 
malleable-steel track-plate fitted on the top of the 
track-girders on the piers; and, secondly, in the 
arrangement of the abutting ends of the two leaves. 
Figs. 55, 59, and 61 illustrate details of this track 
curved plate, which is 20 in. wide and 2 in. thick, 
planed on both surfaces and riveted to the curved 
flange of the segmental girder, which was milled 
to receive it, the final operation on the segment 
girders being to mill the surfaces of the segments 
to exactly the same radius. Rectangular holes 
were slotted in the curved track-plate, while pro- 
jections were formed and machined on the malle- 
able-steel track-plate on the top of the track-girder 
over the piers, these projections engaging in the 
slotted holes jn the track-plates on the segments. 
The cross-girders between the two main girders are 
ut 15-ft. centres, as shown in Figs, 52 and 62. At 
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girder, a lower and an upper projection, making 
between them a jaw, as shown in Figs. 68 and 69 ; 
while on the front of the leaf, next to the Walney 
side, there is a projecting steel nose, as shown 
cea d in Fig. 53 and in detail in Figs. 66 and 67. 
hen the two leaves have met together, and the 
bridge is closed, the end of one leaf cannot de- 
flect without bringing down the other, as the cast- 
steel nose of the Walney leaf rests upon the 12-in. 
by #-in. plate forming the bottom of the cavity of the 
Barrow leaf, while the upper portion of the nose 
abuts against the bent plate forming the top of the 
jaw. There can thus be no hammering action due to 
passing loads. To allow easy entrance of the nose 
at the front of the Walney leaf, the Barrow leaf, 
when closing, stops automatically until the nose 
has entered the jaw. The two leaves then close 
together, the forward travelling action of the roll- 
ing leaf in the final operation of closing causing 
the nose to travel into the jaw, as shown in the 
details, Figs. 70 and 71. In the opening pro- 
cess the reverse action takes place, the rearward 
travel of the two leaves withdrawing the nose from 
the jaw sufficiently to enable the two leaves to 
raised. The Scherzer action therefore lends 
itself admirably to the locking of the two leaves 
together. 
hen the two leaves are closed there is a gap 
between the steel girder-work at the front and 
rear ends, and the arrangement for the continuous 
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ELEVATION OF CROSS GIRDER AG’ 


the segmental girder, however, the distance has to 
be reduced to suit the arrangement of the machi- 
nery and to brace the two segments together. 
These cross-girders are clearly shown on the section 
of the opening leaf, Fig. 79, annexed. As seen in 
this section, there are longitudinal rolled joists at 
intervals in the centre of the roadway to suit the 
tramway lines, and at the sides at intervals of 
2ft.8in. Over these again is steel plating, which 
is coated with asphalt bitumen, and carries creo- 
soted pitch-pine planks, with karri wocd diagonal 
planking forming the surface. 

The cross-girders between the segmental girders 
are of a special type, and are illustrated in Figs. 63 
to 65, Plate XV., the position of these girders (A 1 
and B 1) being shown on the plan, Fig. 52. These 
girders are of considerable importance, as they act as 
transverse braces to the segmental girders. They 
serve also to support the motors and reducing 
gear on seatings secured to the web, as shown in the 
dotted lines in Fig. 64. The dimensions of these 
girders are clearly shown ; they are 10 ft. 3in. deep, 
and support the rolled joists which carry the wood 
pavement of the roadway, as already described. It 
will be understood that these cross-girders with 
the main segmental girders form a rectangular box 
across the = open at the bottom, and con- 
taining the machinery. There girders, too, sup- 

rt the rear bearings for the main pinion shafts. 

he section, Fig. 55, shows the connection of these 
pres teens with the segmental girders. The 
space between the girders to the rear of the Beg 
mental part is utilised for balance-boxes, in whic 
kentledge is packed. When the bridge is open the 
balance-boxes strike on an oak ‘‘ bumper block,” 
which is put at the rear of the track-girder, as shown 
in Fig. 45. 

The chief feature at the front of the leaves is 
the interlocking ends, which are illustrated in 
detail by Figs. 66 to 71. At the front of the 
leaf next to the 
formed, as an extension of the web of the main 
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decking over these gaps is shown generally in 
Fig. 71, but in greater detail in Figs. 72 to 78 
on Plate XV. The space is covered by chequer- 
plates. The details, Fig. 72, show the arrange- 
ment at the tramway rails. Fig. 73 illustrates the 
system for the ordinary roadway at the main 
girders, but in this case the cover-plate over the 
Z-beams is omitted from the drawing. It will be 
understood that this chequer-plate is flush with 
the top of the wood pavement. The detail, Fig. 74, 
shows the same arrangement at an intermediate 
point between the tramway rails and the main 
girders, and Fig. 75 on the footpath. The system 
adopted at the rear end of the girder for cover- 
ing the space between the opening and fixed 
work is shown by Figs. 76 to 78. Fig. 76 shows 
the arrangement at the main girder, Fig. 77 at 
an — point, and Fig. 78 at the foot- 
th. 
P'The footpath differs from the arrangement of the 
fixed span, as already described. In this case, as 
shown in Fig. 72, it is also carried on cantilever 
brackets at the same intervals as the cross-girders. 
But these brackets carry channel bars on which 
rest the creosote pitch-pine planking which forms 
the footpath. In place of the closed parapets 
adopted in the fixed spans, gas-pipe rails and 
standards are used, with intermediate vertical bars. 


(To be continued.) 





SOLAR ECLIPSE OF JANUARY 3, 1908. 

TWENTY-FIVE years ago representative astro- 
nomers of all nations resorted to a barren rock in 
the Southern Pacific—a coral reef, only valuable for 
its stores of guano—in order to collect a little more 
information concerning the sun’s surroundings, only 
visible at the time of eclipse when its brilliant sur- 
face is hidden by the moon. History repeats itself, 
and this year, on another equally lonely island in 
the same vast ocean — only known because an 





English company maintains there a few natives for 
the manufacture of copra— American and English 
astronomers were again assembled to watch the 
repetition of the same phenomenon. In one respect 
the conditions are very materially altered. In 1883 
the Lick Observatory scarcely existed, and there 
was no great astronomical institution on the shores 
of the Pacific, into whose keeping astronomers 
could confidently trust the task of making that 
thorough and complete investigation of the solar 
envelope, in which is centred so much interest and 
curiosity. But now the Lick Observatory has 
not only won a world-wide reputation, but the 
generous assistance of an American citizen, Mr. 
Crocker, has enabled that observatory to take 
pait in so many eclipse expeditions that not 
only has the Observatory accumulated a quantity 
of apparatus admirably adapted for this class 
of research, but the members of the staff have 
acquired an amount of training and experience 
which peculiarly qualifies them for this kind -of 
delicate investigation. In no other cbservatory 
have the members enjoyed equal opportunities, 
and there is an obvious advantage in the same 
observers pursuing the same inquiries with the 
same instruments, since by this means is more 
likely to be ensured that continuity of record which 
it is most desirable to preserve. For these 
reasons, and also on account of the comparatively 
favourable position of the Lick Observatory, no 
European society or institution took part in the 
scheme ; and, with the exception of a singularly well- 
equip expedition, planned and financed by Mr. 
F.K. McClean, the observations of January last were 
left entirely in the hands of American astronome)s. 
Of the results obtained by Mr. McClean’s party 
no detailed account is as yet available, and at 
present, therefore, we are only able to deal with the 
work of the detachment from the Lick Observatory. 
A full account of this expedition has been recently 
published by Director Campbell in the Transac- 
tions of the Astronomical Society of the Pecific, to 
which we are mainly indebted for the following 
particulars. 

The Station.—Bearing in mind that the moon’s 
shadow touched solid earth at only two points— 
Hull and Flint Islands—the latter, in W. long. 
10 hours 7 min. 13 sec., and S. lat. 11 deg. 25 min. 
27 sec., some 450 miles north-west of Tahiti, was 
selected as the most suitable station, and thither 
the observing party was conveyed from Tahiti by 
the United Statcs gunboat Annapolis. The de- 
scription of the island is scarcely inviting. It is 
entirely of coral construction, shaped roughly 
like a lozenge or kite, about 2 miles long, and 
at its broadest part one mile wide. Its highest 
point stands 22 ft. above sea-level. Around 
this island, and nearly awash with the quiet 
water at high tide, runs a flat reef of white 
coral, some 200 ft. wide. At one point on the 
north-west side of this reef a narrow and shallow 
passage has been blasted out, where alone entrance 
can be made at such times as the fierce beating 
surf on the coral reef permits. If the surf happens 
to be running high when a steamer arrives, there 
is nothing to be done but to wait till it subsides. 
This is true when the cargo is nothing more valu- 
able than cocoa-nuts and copra. When one is re- 
 ngemee for instruments and stores, amounting in 
the aggregate to 40 tons, the prospect is not 
cheerful ; but, fortunately, neither at arrival nor 
departure of the eclipse expedition was any serious 
loss sustained. There are no inhabitants outside 
the employés of Lever’s Plantation Company, Port 
Sunlight, who have planted the island thickly with 
cocoa-nut trees, and these form a very efficient screen 
against the wind in all directions, and afforded some 
shelter to the observers at their work. 

Personnel.—The main American party consisted 
of the Director and Mrs. Campbell and Messrs. 
Aitken, Perrine, and Albrecht, of the Observatory 
staff, to whom were joined Professor E. P. Lewis, 
of the Physics Department of the Berkeley Uni- 
versity, who was invited to assist the expedition by 
devoting himself to photographing the spectrum of 
the corona with a large quartz spectrograph, and 
Director Abbot and one assistant from the Smith- 
sonian Institution Observatory, who were prepared 
to continue the study of the heat radiations of the 
corona by means of the bolometer. Professor Boss, 
of the Pago Pago Observatory, and Mr. Merfield, 
of the Sydney Observatory, were volunteers, who 
gave very cflicient assistance. The eclipse was 
satisfactorily observed in every particular, and just 
as the eclipse of 1883 was visible only by the happy 
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accident of a serene interval between two storms, 
so again here five minutes before the eclipse a 
drenching rain was falling, and all seemed lost. 
There is no necessity to repeat the tale which was 
very generally reported at the time, but we may 
congratulate the members of the expedition on the 
good luck that the rain ceased as the totality com- 
menced. Immediately after the beginning of the 
total phase, the corona was faintly visible through 
thin clouds, and throughout the duration of 
3 minutes 52 seconds the sky continued to improve, 
though thin clouds never entirely disappear 

Direct Vision Telescopes. — The instrumental 
equipment was singularly complete and well 
adapted for the small party of observers collected, 
while the experience gained in similar previous 
expeditions ensured its effective working. The 
40-ft. camera was under the immediate personal 
supervision of Director Campbell. The general 
features of this instrument remain the same as 
originally designed by Professor Schaberle in 1893, 
and its use in the eclipses of 1898, 1903, and 1905, 
while suggesting some improvements, has confirmed 
the director in his contention that the form of 
mounting and its optical efficiency are superior to 
the more usual horizontal construction, which 
necessitates the employment of a ccelostat. In the 
final form that this instrument has assumed, the 
lens of 5 in. aperture and 480 in. focal length, the 
tube of iron and cloth covering, and the plate car- 
riage moved by clockwork on an accurately curved 
metal track, are all supported entirely independent 
of eachother. There are two tubes, or towers, as 
they are called, since they stand 40 ft. high ; an 
inner and an outer. The inner carries the lens, 
and the outer tube supports the upper end of the 
camera tube, and protects the inner from the wind. 

It is claimed that this method of mounting is to 
be recommended on both optical and mechanical 
grounds. The camera can be easily pointed in any 
direction, the towers are easily constructed, the 
various parts of the camera are quickly put into 
their approximate positions from simple computa- 
tions, and the final adjustments are readily made. 
On ihe optical side great importance is attached to 
the advantage of having the lens at a good height 
above the radiating soil, and recent experience 
both in eclipse work and at the Mount Wilson 
Observatory emphasises the desirability of such an 
arrangement. In addition to this primary point, 
it is evident that the ventilation of the tower 
can be effectively assured, so that no injury to 
the image is to be feared on that score. Since no 
coelostat mirror is required, the direct vision 
apparatus has a simpler optical construction, and is 
not so liable to get out of order by change in the 
focal length due to change of temperature. There 
is, too, no magnification of the errors and irregu- 
larities which may arise from the driving clock, 
and which, with a large ccelostatic camera, are 
greatly exaggerated on the sensitive film. The 
only advantage that Director Campbell can find in 
favour of the horizontal camera is that it is more 
convenient in construction. But we submit that 
this does not quite exhaust the case on behalf of 
the ccelostat. Itis probable that the limit of size is 
reached in the use of a 40-ft. tube. A tower of much 
greater height would probably be unmanageable, 
to say nothing of the difficulties of transportation. 
It may be that the limit of large-scale coronal photo- 
graphy is also reached at such an enlargement as is 
possible with a 40-ft. telescope. On that point we 
are not competent to express an opinion ; but if 
larger pictures are needed, it seems ——— 
to get them without using a horizontal telescope. 
At Aswan, where the opportunities of test- 
ing this question were not favourable, and no 
decision as to the relative —_— of mirrors of 
great focal length was ible, it was oy 
to employ a inet of $'h. equtens — 120 ft. 
focal length, fed with light from a ccelostat 28 in. 
in diameter. This should be a far more powerful 
optical arrangement than a 5-in. lens of 40 ft. focal 
length. But till the a suitability of such 
mammoth telescopes have been adequately tested 
under various conditions, the question must be re- 
garded as undecided. At present the admirable 
results —— by the American method can 
challenge competition. 

Spectroscopes.—A ccelostat, however, was used to 
supply light to two instruments, one of which was 
practically a photographic camera, having a lens of 
° In. aperture, and a focal length of 67 in. The 
eject of this arrangement was to record coronal 
details on a small scale, giving images especially 





valuable for the study of the mid and outer coronal 
structure. Light from the same ccelostat was 
utilised to record on a continually-moving plate, 
travelling approximately at the rate of ,}; in. per 
second, changesin the spectrum of the sun’s edge, 
as it was gradually covered and uncovered by the 
moon. The necessary dispersion was effected by 
passing the light through three prisms of 60 deg., 
and thence through the camera lens of 60-in. focal 
length to a photographic film, 7 in. by 14 in. 
The other forms of spectrograph included one 
with three very dense _— arranged to de- 
termine the wave-length of the green coronal 
line, while two single-prism spectrographs were 
especially designed with the view of recording the 
continuous spectrum of the corona. The effects 
of polarisation in the coronal light were observed 
by instruments especially designed by Dr. Perrine. 
In front of a camera lens of 50 in. focus a plane 
glass reflector was set at the angle of maximum 
polarisation, serving as an analyser, and with this 
apparatus the sun’s polarised image was photo- 
graphed. In another camera, with reduced aper- 
ture, the sun’s unpolarised image was photographed 
as a standard of comparison, the intensity of the 
polarised and unpolarised images being approxi- 
mately the same. It may be said here that the 
negatives, with exposures varying from 2 to 60 
seconds, gave very perfect results, and that strong 
polarisation effects in the corona are traceable up 
to the very edge of the moon’s image. 

Search for an Intra-Mercurial Planet.—An instru- 
ment of particular interest, and one that again recalls 
the eclipse of 1883, was that designed for the de- 
tection of an intra-mercurial planet. 1t consisted 
of a battery of eight cameras, provided with Clark 
lenses of 3 in. aperture and about 11 ft. focus. 
Four of these cameras, carrying plates of 18 in. by 
22 in., were so mounted and driven that they 
covered an area 28 deg. by 9 deg. in the direction 
of the sun’s equator. The other four cameras 
were arranged to give practically a duplicate pic- 
ture of the same region. Last October, when this 
part of the sky was remote from the sun, the same 
region had been photographed in duplicate with 
the same cameras at Mount Hamilton, and the four 
sets of negatives furnished a sure and convenient 
means of determining whether the images on the 
plate were due to stars, planets, or defects. Itis pre- 
cisely these plates, taken at the time of the eclipse, 
that suffered most from the rain that fell shortl 
before totality ; and some fears were Paced oe J 
and publicly expressed, that the value of the intra- 
mercurial research would be seriously impaired. It 
is therefore the more satisfactory to note that 
Dr. Perrine’s preliminary examination has shown 
that these fears were groundless. He has found 
the images of fully stars on the photographs, 
which include those of the ninth magnitude ; and 
even on the rain-streaked parts of the plates he has 
found the images of all the known stars that he 
expected to find. All images have been identified 
as those of well-known stars. The examination is 
not yet complete, but the hope of finding an image 
of any unknown body is small indeed. Dr. Perrine 
has worked at this problem assiduously at the three 
eclipses of 1901, 1905, and 1908, and Director 
Campbell remarks that he considers that the famous 
intra-mercurial planet controversy may be con- 
sidered definitely concluded. It is not contended, 
he says, that no planets will be found in the intra- 
mercurial region ; it would not be especially sur- 

rising if small ones should be discovered at some 
uture time; but it is believed that their mass 
would be inadequate to — the motion of the 
perihelion of Mercury. It is hoped that this 
decision will be accepted, and that in future eclipses 
the time devoted to the settlement of this question 
will be more profitably utilised. 

Photographic Results.—With the 40 ft. camera 
six photographs were obtained with exposures 
varying from 2 seconds to 64 seconds, all of which 
are quite satisfactory. The diameter of the moon’s 
image is 4} in., and on negatives of this size an 
immense amount of varied detail is clearly percep- 
tible. With the 67-in. camera eight pictures were 
taken, generally with short exposures, the longest 
being 16 seconds. These negatives are also of great 
e — ae The longer streamers are _—_ tible 
to a distance of two solar diameters, and are distri- 
buted with fair uniformity round the sun ; but the 
strong inner corona is more salient in the east and 
west than in the polar regions. The 1905 corona 
was equally pronounced in the polar as in the 
equatorial zone. No streamers of unusual length, 





such as were seen by Professor Newcomb in 1878, 
were visible, though carefully looked for by Dr. 
Perrine and Consul Dreher. 

Spectroscopic Results. —The spectroscopic results 
furnish material for —_ Regen wr With the 
moving plate spectrograph, the original programme 
had “ys slightly ourtalled on account of the rain. 
The mirror could not be uncovered until some five 
seconds after totality began, so that the exposure 
which it was intended to begin 15 seconds before 
the total phase had to be abandoned. The later 
photographs were quite successful. The spectrum 
isin good focus from \ 3800 to 45100. “‘ Hundreds 
of bright lines are recorded in lengths and at times 
showing the thickness and locations of their corre- 
sponding vapour strata, and their changes into dark 
lines as the photospheric surface was uncovered by 
the moon. The photograph contains a mine of 
information as to the structure and composition of 
the sun’s higher atmosphere, and, taken in connec- 
tion with the series of photographs secured in 
1898, 1900, and 1905, constitute the basis for a 
study of the stratification of the sun’s atmosphere.” 

The attempt to determine the wave-length of the 
green coronal line by means of the three-prism 
spectrograph failed, as no trace of this coronal line 
could be seen. The Director suggests that this un- 
toward result may be due to the strong absorption 
of the prisms, and the want of an emulsion very 
sensitive to light of wave-length about A 5300. In 
the case of the single-prism spectrographs the 
evidence is clear and distinct. One of these instru- 
ments carried a Seed plate which recorded the 
spectrum of the inner corona from A 3600 to A 5350, 
while the other, having an isochromatic plate, has 
depicted in good focus the spectrum up to A 6000. 
In other respects the two spectrograms are nearly 
identical. hey agree in exhibiting the spectrum 
as extending more than a solar diameter on each 
side of the moon. The green coronium line and a 
bright line in the ultra-violet are shown on the 
plate, but all other bright lines seem to be lost in 
the strong continuous spectrum of the corona. The 
spectrum of the inner corona appears to be free 
from absorption lines, and in that of the outer 
corona they show very faintly. The position of maxi- 
mum intensity in the continuous spectrum points 
to a lower effective temperature in the corona than 
in the sun. 

As already intimated, besides the work of the 
Lick Observatory staff, two distinct investigations 
were conducted under the superintendence of Pro- 
fessor Lewis and Professor Abbot respectively. 
Dr. Lewis was provided by the Carnegie Institution 
with a quartz spectrograph, consisting of two quartz 
prisms, 6 by 6.8 centimetres, and collimator with 
camera lens of quartz, 9.2 centimetres aperture and 
1 metre focal length, giving a spectrum from D to 
» 3000, equal to 14 centimetres. Rain, unfortu- 
nately, prevented any attempt to obtain with this 
special apparatus the spectrum of the first flash, 
but at the end of totality an exposure of a few 
seconds recorded the tips of some eighty strong 
bright crescents projecting beyond the solar spec- 
trum. An exposure of 3} minutes shows a stron 
continuous spectrum, on which are superimpo 
about twenty-five sharp lines, none of which 
appears to proceed from the chromosphere. Some 
are so faint that their existence may be doubtful, 
while others may be maxima due to the super- 
imposed dark-line spectrum. Two rather strong 
bright lines seem to be new. The evidence drawn 
from the character of the ultra-violet light points 
to a higher effective temperature in the sun than 
in the corona, confirming the result derived from 
the spectrum obtained in the single prism instru- 
ments. 

Bolometric Researches.—The object of Professor 
Abbot’s collaboration was to measure with tho 
bolometer the intensity of the radiation of the solar 
corona, and to determine the quality of coronal 
light as compared with sunlight. The bolometer is 
known as a form of an extremely sensitive electrical 
thermometer, and its sensitiveness may be inferred 
from the fact that an increase in temperature of 
0.00001 deg. Cent. of one of the strips of the bolo- 
meter would produce a deflection of 1 millimetre 
on the galvanometer. Greater sensitiveness has 
been attained, but this was considered sufficient for 
a temporary installation. A mirror of 50 centimetres 
aperture, and of a specially short focal length, gave 
an intense image of the corona. In the focus of 
this mirror the bolometer was placed. Movable 
glass shutters exposed or cut off from the bolometer 
such rays as are transmissible by glass, and, in 
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VIADUCT OVER THE WALNEY CHANNEL AT BARROW-IN-FURNESS. 


SIR WILLIAM ARROL AND CO. LTD., GLASGOW, CONTRACTORS. 


MESSRS. BAKER AND HURTZIG, WESTMINSTER, ENGINEERS ; 
(For Description, see Page 95 ) 
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THE BAMFORD FILTERS OF THE DERWENT VALLEY WATER BOARD. 


MR. EDWARD SANDEMAN, M. INST. C.E., ENGINEER, 
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addition, a thin stratum of asphaltam varnish on 
one side of a plane el glass plate could cut off 
nearlyall the visible part of theradiation, whiletrans- 
mitting nearly all the infra-red rays transmissible 
by glass. By interposing the thin asphaltum screen 
the proportion of the observed radiation which lay 
in the infra-red spectrum could be roughly deter- 
mined. In 1900 the observations had indicated 
that the radiation of the inner corona was far richer 
than that reflected from the moon in visible light ; 
and one of the objects Professor Abbot had in view 
was to test the accuracy of this conclusion, and the 
validity of the inferences drawn from it. The main 
result is a distinct confirmation of that of the 
previous eclipse. Professor Abbot clearly asserts 
that the radiation, while differing but slightly in 
quality from that of the sun, is far richer than 
that reflected from the moon, although less rich 
than that of sky light. The interpretation of these 
results is not without difficulty. If the observed 
effects are produced by virtue of a high tempera- 
ture, the coronal radiation must have come from a 
source comparable in heat with that of the sun. 
But at this tempsrature no solid or liquid matter 
could exist except under high pressures, which 
do not obtain in tho corona, so that one might 
expect the corona to be gaseous. But if gaseous, 
the spectrum should be composed of bright lines, 
and, as we have seen, the coronal spectrum 
is continuous. To meet these and other diffi- 
culties which arise in supposing that the coronal 
radiation is merely reflected by the matter in the 
corona, Professor Abbot suggests that the tempera- 
ture of the inner corona may be so high that gases 
are present there along with solid and liquid par- 
ticles, so that the bright-line spectrum of these 
gases may be present and superposed upon the re- 
flected solar spectrum obliterating the dark lines. 
Such a theory might explain the presence of dark 
lines in the spectrum of the outer corona, where 
the gases, being more remote from the sun, would be 
cooler, and the bright-line spectrum due to incan- 
descent gas would tend to fade away, making the 
dark lines more conspicuous. However ingenious 
and plausible such suggestions may be, the enigma 
of the corona is not unlocked yet, and considering 
how few and intermittent are our opportunities for 


examining it, the answer will probably be long 
in forthcoming. Unfortunately, Professor Abbot 
gives, as a kind of by-product, very good reasons 
for doubting the possibility of ever being able to 
observe the corona without the circumstances of a 


solar eclipse. Considering how our knowledge of 
the chromosphere has been assisted and extended 
by continuous spectroscopic observations, such a 
surmise is particularly regrettable. Director Camp- 
bell concludes his paper by gratefully acknowledg- 
ing the assistance he received from many quarters. 
In the same spirit we may express our thanks to the 
Director of the Lick Observatory for his graphic and 
informing account of a memorable expedition. 





THE BAMFORD FILTERS OF THE 
DERWENT VALLEY WATER BOARD, 


By Anprew Wi.tiamson, Assoc. M. Inst. C.E. 


Tue Derwent Valley water scheme will supply 
36 million gallons per day, and is to be built in 
three instalments. The quantity to be filtered at 
Bamford for the first instalment is 12 million 
gallons per day, and ihe filters about to be de- 
scribed are designed to meet this demand. The site 
of the Bamford filters is on the spur of a hill stand- 
ing above, and about half a mile to the east of, 
Bamford village. The height is about 700 ft. above 
Ordnance datum, varying from 715.58—the level 
of the lip of the outlet pipe from Bamford syphon 
at the entrance to the dutce.-te 693.88, at which 
level the water leaves the regulating tanks, and 
enters Hood syphon, The filters for the first instal- 
ment consist of § acre of roughing filters, 4} acres 
of sand filters, a clear-water reservoir to hold about 
4} million gallons, and the wells, houses, channels, 
overflow and discharge pipes in connection there- 
with. It is intended to give the raw water a pre- 
liminary filtration through the roughing filters, 
and thea a final filtration through the sand-filters, 
after which it will be passed through the clear-water 
reservoir into the main —— (see the general 

lan, Fig. 1, page 99). If desired at any time, 

owever, the effluent from the roughing filters, 
may, without further filtration, be turned through 
a gauge-well into the clear-water culvert, and so 
to the main aqueduct ; or the raw water may be 





filtered only through the sand filters, or it can be 
turned direct through the gauge-well and into the 
main aqueduct without any filtration. 

Roughing Filters.—These filters were invented 
by M. Armand Puech, who has patented the idea. 
Broadly, his claims are given as follow :—Where 
large quantities of water are dealt with by the 
usual method of filtration, it is necessary to have 
a large area of filter-beds in order to obtain an 
efficient effluent. The sand becomes dirty very 
quickly, because the impure water is admitted at 
once over the whole filtering area. Sand filtration 
is slow, whereas roughing filters work at a high 
rate and extract a large portion of the organic 
and inorganic impurities held in suspension before 

ing the water on to the sand filters. The 

tter are then able to give an efficient effluent at a 
higher rate, and will not require scraping or clean- 
ing for a much longer period. Finer sand also may 
be used, consequently a higher degree of efficiency 
is gained ; that is, the time between scrapings is 
increased, the effluent is purer, while at the same 
time a greater quantity of water is filtered. 

The principle of roughing filters consists of 
passing water through successive compartments, 
each containing a bed of gravel laid upon perforated 
iron plates, the size of the gravel being graded 
from coarse gravel in the first compartment to fine 
gravel in the last one. 

The Bamford roughing filters, as will be seen from 
the plan and sections, Figs. 2, 3, and 4, page 99, 
are arranged in four sets, each set consisting of four 
compartments, of similar design and length, but of 
different breadths, placed one behind the other, with 
inter-joining channels. There are thus sixteen beds, 
and, as it will not be necessary to clean more than 
one at a time, there will always be fifteen in work- 
ing order. 

Each compartment has a false bottom of wrought- 
iron perforated plates (6 ft. 8 in. by 3 ft. 4 in. by 
4 in. thick), These are supported on rolled steel 
cross-tees (34 in. by 3 in. by # in. by 6 ft. 8 in. long) 
placed across dwarf concrete walls, 6 in. thick and 
capped with ashlar, running the length of the com- 
partment. The floor is of 6 to 1 cement concrete 1 ft. 
thick, with a ? in. lining of asphalt ; it has a falling 
gradient away from the inlet end in the direction 
of the length of the compartment, and at the lower 
end a fall of 2 in, in the breadth towards the de- 
livery-chamber in the opposite corner. At the 
inlet end there is a shallow trough of masonry, 
separated from the gravel by a partition wall ; also 
two 12-in. sluice-valves which connect, for cleaning 
purposes, the channel outside with the floor below 
the gravel. The outlet end is provided with a 
chamber opening out from the underside of the 
perforated plates, and therefore only open to the 
filtered water. In this chamber are fixed five 
delivery-pipes, each 6 ft. in circumference. The 
lips of these pipes are horizontal, 1 ft. 3 in. below 
the top of the coping of that compartment, and 
6 ft. 9 in. above the floor of the chamber. There 
is a sump in this chamber, and the water from 
underneath the gravel can be drained off when 
required into the waste-water culvert, through a 
12-in. sluice. The dwarf concrete walls, which 
form narrow channels, have openings at their lower 
ends, through which the effluent flows to this 
delivery-chamber. Also at the lower end, but in 
the opposite corner, there is another sump, with 
a 12-in. sluice, which leads the water from above 
the gravel into the waste-water culvert. This 
sluice, and the one in the delivery-chamber, are 
ew f used for draining the water away when the 

is being cleaned. A waste-water culvert is 
built under the centre wall of each two sets of 
roughing filters, and has two 12-in. pipes cutting 
through its arch and draining into it from each 
compartment on either side. At the junction of 
the two culverts a 30-in. cast iron pipe carries the 
water away to waste. Each of the compartments, 
therefore, is provided with penstocks and valves 
for the admission of impure water, and for the 
discharge of dirty water when cleaning the beds ; 
also with delivery-pipes for the escape of the 
filtered water. The filtering medium is hard, clean 
limestone gravel. 

A description of one set of filters will suffice, the 
other sots being exactly similar. 

In the first compartment the false bottom of 
wrought-iron plates has round perforations of ,';-in. 
diameter. Upon this is placed a 12-in. layer of 
coarse gravel, of a size just larger than the holes, 
but passing through a §-in. screen, the gravel being 
laid with an inclination of about 1 in 17 towards 





the outlet. The second compartment has a similar 
false bottom, the perforations of which are ,'; in. 
in diameter. Its gravel is 1 ft. 2 in. in thickness, 
and is sifted to a size ‘larger than that of the holes, 
but smaller than the gravel in the preceding bed. 
The third and fourth compartments have perforated 
wrought-iron sheets with % in. diameter holes. 
They are each filled with fine gravel 1 ft. 4 in. 
thick, sifted to a size less than that in the second 
compartment. 

Past the outside ends of each set of roughing 
filters runs a 2-ft. 2-in. covered channel connect- 
ing the compartments and acting as a by - pass, 
so that any one can be put into communica- 
tion with any other of the set, or can be shut off 
and isolated. The effluent from a compartment 
—— through its delivery-pipes into this channel, 
rom which it can enter any of the remaining com 
partments, or successive combination of them, or, 
instead, flow direct to the sand-filter channel. For 
example, the water may run through the first into 
the second, from there half into the third and half 
into the fourth, thence to the sand-filter channel ; 
or it may go from first to third or from inlet to 
second, and through the third or fourth and on 
to the sand-filter channel. This allows any one of 
the filters to be cleaned without in any way inter- 
fering with the filtration of the other beds. 

In general the raw water is discharged from the 
Bamford syphon through a bell-mouthed stand- 
pipe into the inlet-chamber and channel to the 
roughing filters, the flow being controlled by a 
36-in. manual valve. From the inlet-channel the 
water flows over two 10-ft. weirs, through a 3-ft. 
engage on to a trough in the first compartment. 

his it overflows, and runs over the coarsest gravel, 
upon which it deposits its coarsest impurities, and 
then passing through the perforated wrought-iron 
bottom, flows into the chamber containing the five 
delivery pipes, through which it is discharged into 
a covered channel. From this channel it can be 
turned into No. 2 compartment, where it filters 
through the medium gravel, leaving there some of 
the impurities not retained in the first compart- 
ment ; then through the delivery pipes into another 
covered channel. It next filters through No. 3 or 
No. 4 compartment, or half the quantity may go 
to No. 3, and half to No. 4, where the fine gravel 
retains most of the remaining suspended impurities, 
and it is then discharged through the delivery- 
pipes into the covered channel leading to the sand 
filters. 

After a time, according to the condition of the 
raw water, the gravel gets too thickly clogged with 
deposited matter for the water to filter through at 
the required rate under the head available—viz., 
about 9 in. It is then necessary to thoroughly 
cleanse the bed, which is done as follows :— 

The compartment is isolated by closing the en- 
trance penstock, and the water above and below 
the gravelis drained off through the two 12-in. 
sluice-valves at the lowerend. A trench is dug 
in the gravel at the outlet end, the perforated 
plates being uncovered at the bottom, and a strong 
jet of water from a hose is played on the whole 
depth of the gravel thus exposed. This trench is 
worked forward until the whole length of the com- 
partment has been traversed. The dirty water, 
together with the slime removed, flows through 
the perforated bottom, and is drained off by the 
12-in. sluice-valves ; at the same time the plates 
are also thoroughly cleansed. 

It will be seen that every part of the filter can 
be inspected without expense or difficulty, and 
without the necessity of stopping the operation of 
the apparatus. As the washing is done in situ, 
none of the ditty filtering material has to be lifted 
out, as in sand filters, and the spaces ordinarily 
required for dumping and storing of old and new 
material for the filter-beds are dispensed with. 

The aeration of the water is considerable, thus 
assisting in its purification. It is also claimed for 
roughing filters, in combination with fine-sand filters, 
that the acreage required to filter a given quantity 
of water is considerably reduced, and sedimentation 
basins can be dispensed with, so that possibly 10 to 
15 per cent. may be saved on capital outlay. 

ummarised, the chief advantages claimed are :— 

1. Economy in capital outlay. 

2. Economy in material. 

3. Economy in maintenance. 

4. Economy in space. 

The rate of filtration through the first compart- 
ment with the roughest gravel is about 19,000 
gallons per square yard per 24 hours; that is to 
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say, 1 in. in depth will take 3 minutes to sink 
through the gravel. The area of the finest gravel 
is about 3$ times that of the coarsest, which layer 
the water would therefore take 3} times as long to 
pass through ; that is, 1 in. in depth would filter 
through the fine gravel in about 10 minutes. 

M. Puech’s roughing filters were installed by Mr. 
W. B. Bryan, M. Inst. C.E., at the filters of the 
East London Water-Works, at Hanworth, near 
Sunbury, and it is understood they have given 
uniformly satisfactory results since their introduc- 
tion. This is the only place in England where 
they are in use; but on the Continent they are 
working successfully at the Municipal Water- Works 
of Paris; at the water-works of the Suburban 
Water Company, at Surenses, near Paris; at 
Nantes, Cherbourg, Le Mans, Annonay, Toul, 
Nancy (France), Valencia (Spain), Tiflis (Russia), 
Ismailia (Egypt), &c. 

Sand Filters. (See general plan, page 99.)—The 
effluent from the roughing filters flows along a 
covered channel to a junction chamber. Here it 
can, if desired, be turned down a 45-in. cast-iron 
pipe to the gauge-well, and so through to the main 
aqueduct without further filtration. As a rule, 
however, it will pass out into an open channel 
which runs along the top ends of the sand filters. 
The covered portion of the channel from the 
roughing filters is of 6 to 1 cement concrete, the 
bottom being paved with 3-in. flags, and the sides 
and arch lined with blue brick. The open channel 
feeding {the sand filters is semi-circular in section, 
of 6 to 1 cement concrete, with a blue-brick lining, 
and a 4in. rendering of cement mortar between 
the concrete and the brickwork. Opposite each 
sand filter there are two recesses made in the 
channel, in which are placed 15-in. sluice-valves 
for controlling the supply. 

There are seven sand filters—three pairs of radial 
and one rectangular—placed side by side in the form 
of an arc, this arrangement being the only practical 
one by reason of the configuration of the site. The 
water enters each filter through the two 15-in. sluice- 
valves mentioned above, which open out on to an 
inlet channel 48 ft. long, 15 in. wide, and with a 
depth which can be regulated to suit the level of 
the sand. This channel, or trough, is formed by the 
9-in. step in the wall, and by a casting bolted on 
to it. The casting is fitted with guides every 4 ft., 
in which are laid bars about lin. deep. As the 
level of the sand is lowered by the scrapings, these 
bars are taken out, so as to continually have the 
lip of the trough at the same level as the top of 
the sand, thus preventing washing away of the 
sand by water falling in a wave upon it. 

The filters themselves are each 200 ft. by 135 ft. 
= 3000 square yards, giving 4 total filtering area 
of 21,000 square yards. Allowing for one filter 
being out of use, the available areais 18,000 square 
yards, which, for a supply of 12 million gallons per 
day, means that the rate of filtration will be 667 
gallons per square yard per day. This may appear 
a high rate, but it is considered that the sand 
filters could be effectively worked at even a higher 
rate if required, in consequence of the water having 
first filtered through the roughing filters. Experi- 
ence may show that the same area will be sufficient 
for the second instalment. 

The sand filters are each about 8 ft. 6 in. dee 
from top of coping to underside of floor, whic 
latter has a slope of 3in. from the sides to the 
centre. The floor is of 6 to 1 cement concrete 9 in. 
thick, laid in sections of ‘about 16 ft. square, the 
joints between being filled in witli § in. thickness 
of cement grout, except on either side the collect- 
ing-drains, where they are run with §-in. bitumen. 
Cement joints are to lessen the tendency of the 
concrete to crack, as it is very inclined to do when 
laid in large unbroken surfaces, in which case the 
filter would leak. The bitumen joints are to pre- 
vent the floor expanding and cracking the collect- 
ing-drains. 

As an additional precaution to ensure perfect 
water-tightness to the bottom of the filter, the 
floor, including the bottom and sides of the col- 
lecting-drains, is covered with a B ee layer of 
asphalt, which is taken 12 in. up the side walls. 
The walls are of 6 to 1 cement concrete, faced with 
blue brick and coped with ashlar. There is a 6-in. 
ledge running round the walls 1 ft. 6 in. below 
the top of the sand, to prevent the unfiltered 
water creeping down the sides of the walls. 

The sand filters are built up as follow :— 

Hollow blue-brick drains, 9 in. by 44 in. by 3 in., 
cover the whole of the filter-floor except for a col- 


lecting-drain, 2 ft. by 2 ft., which runs down the 
centre line of the filter in the direction of its 
length. The bricks are laid so that each line 
forms a continuous channel to the collecting- 
drain. Upon the bricks are placed successive layers 
of washed gravel, 

1. Coarse gravel, running from 6 in. thick at 
the sides to 9 in. thick in the centre, the size of 
the gravel being such that it can through a 
screen with 2 in. diameter holes, but will be 
retained by a screen with 1-in. holes. 

2. Medium gravel, 3 in. thick, the gravel passing 
through a screen with 1 in. diameter holes, but 
retained by a screen with ,',-in. holes. 

3. Fine gravel, 3 in. thick, the gravel passing 
through a screen with ,',-in. holes, but rejected by 
a screen with holes ,%, ia. in diameter. 

Upon this fine gravel is placed a layer of washed 
sand 2 ft. deep. The pia to be used is specified 
to be :—‘‘ Clean river, beach, or bank sand, entirely 
free from clay, dust, or organic impurities, It 
must not contain more than 2 per cent. by weight 
of lime and magnesia taken together and calculated 
as carbonates, and the grains must be all of hard 
material which will not disintegrate. The size 
of the grains must be such that all cf the sand 
will pass through a screen with ,%, in. diameter 
holes; that at least 70 per cent. will 
through a sieve having holes »; in. square; and 
that at least 10 per cent. will pass through a sieve 
having holes 7, in. square.” 

This is to ensure the sand being of equal size 
grains to the standard sands used in the existing 
large filters supplying London. 

The water in the filter will stand at a constant 
height of 2 ft. 6 in. above the maximum sand level, 
but this will make no difference to the rate of fil- 
tration, which will be entirely governed by a con- 
stant-flow valve in the outlet well. The collect- 
ing-drain, which collects the effluent from the 
hollow bricks, has a fall of 3 in. from both ends 
of the filter to the 6-ft. by 3-ft. junction-pit in the 
middle of the filter-floor. A main drain, consisting 
of a 24-in. stoneware jointed pipe, takes the effluent 
from here to the outlet well, which it enters through 
a cast-iron special pipe, governed by the constant- 
flow valve and a 16-in. stop-valve. The constant- 
flow valve is Dr. Fleming Jenkins’ invention, and, 
as its name implies, ensures a regular flow of any 
desired quantity, until the sediment layer on the 
sand becomes too thick to allow of that amount 
passing through, at which time it becomes necessary 
to scrape the sand. 

The water above the sand is drained off when the 
bed requires cleaning, through a 9-in. emptying- 
pipe controlled by a 6-in. sluice, into the outlet 
well, and from there through a 15-in. cast-iron pipe 
laid in the floor of the well to the discharge-pipe 
below the filters. The cast-iron emptying-pipe is 
fitted with loose telescopic tops, these being ad- 
justed to suit the level of the sand. The dirty sand 
will probably be removed and partially washed by 
an Eads mud-pump. The sediment layer to be 
removed will be scraped into little heaps over the 
sand area. These heaps will be shovelled into a 
large bucket, where water will be added to form a 
slurry. The suction-pipe of the mud-pump carries 
away the slurry, which is also partially washed in 
the process by the water working the pump. 

The sand will be scraped until only 1 ft. thick- 
ness remains, when this remainder will either be 
furrowed, to allow of complete aeration; or it will 
be taken out and washed with the previously re- 
moved’ sand, and the whole then replaced to the 
maximum thickness of 2 ft. 

In order to allow of a filter, when empty, being 
charged with filtered water from underneath, a 
12-in. cast-iron filter-to-filter pipe runs along the 
top of the clear-water culvert, and has a 9-in. branch 
taper pipe with a 6-in. valve built into the wall of 
the outlet well. 

Should the filters, by reason of any unfore- 
seen interruption to their working, be at any 
time unable to deal with the whole of the water 
as it comes from the roughing filters, the surplus 
supply flows over four vertical — into a 30-in. 
cast-iron overflow pipe, which discharges into a 
stream near by. The four overflow pipes are placed 
in a chamber opening out from the channel supply- 
ing the sand filters; each pipe measures 4 ft. 6 in. 
round the lip of its bell mouth, thus giving a total 
length of overflow weir of 18 ft. 

A recorder house is built over the outlet well, 
and a 3-in. pipe passing through the wall between 





i 
this well al the adjoining gauge-well connects to 





the float-pipe of a recording instrument by a 1}-in. 
copper pipe. The float measures the depth pass- 
ing over the 5-ft. gauge, and the recorder marks 
on a diagram the quantity of water passed by the 
filter. A 3-in. pipe, having its mouth above the 
sand in the filter, runs through the wall into the out- 
let well and connects to a float-pipe with another 
recording instrument. A 1}-in. copper pipe con- 
nects the water in the drains underneath the sand 
with a similar float-pipe and the same instru- 
ment. These floats measure the difference in 
level between the water on the sand and the 
water below the sand—i.e., the filtering head. 
The two wells are of 6 to 1 cement concrete, the 
floors being paved with ashlar and the walls lined 
with blue-brick. The 5-ft. gauge is supported on 
an ashlar cross-wall. The gauge-well is connected 
to the clear-water culvert through a short arched 
ay of 6 to 1 cement concrete faced with ashlar. 
‘he effluent from the sand filters, after passing 
into the outlet well, will flow through a 15-in. 
valve and bell-mouth pipe into an adjoining chamber 
containing a 5-ft. gauge, over which it will pass into 
the clear-water culvert. 

The clear-water culvert runs from the large gauge- 
well, placed between the roughing and the sand 
filters, along the bottom ends of the latter. It has 
an inlet from each sand filter and branches to the 
clear-water reservoir and the clear-water well. The 
water will be delivered from the culvert into the 
clear-water reservoir, through which it will flow to 
the regulating-tanks. If the clear-water reservoir 
requires cleaning out, however, the incoming water 
can be cut off by one penstcck inthe culvert, and 
by opening another it will flow direct to the regu- 
lating-tanks, and so to the main aqueduct. The 
culvert is of 6 to 1 cement concrete lined with blue- 
brick. 

The clear-water reservoir is for use solely as a 
balance for any irregularity in the output of fil- 
tered water from the filters, it being of importance 
that the quantity of water flowing down the aquo- 
duct be maintained as uniform as possible. It is 
about 18 ft. from the top bank level to the floor. 
The inside dimensions of the floor are 404 ft. by 
60 ft., the sides slope up at 3to 1, and the top 
water surface is 511 ft. by 167 ft. The capacit 
of the reservoir is about 44 million gallons, thoug 
only the top 6 ft. (2 million gallons) can be used as 
a balance. The extra depth is to suit the level of 
the ground ; it is also supposed to save roofing. The 
reservoir is almost wholly embankment, and is 
lined with puddle, that at the bottom being covered 
with 6 to 1 cement concrete, and the sides with 
15-in. dry rubble pitching laid on a 6-in. bed of 
sand and scapplings. The water passes to the 
supine teak through a 45-in. cast-iron pipe, 
entered through the floor of the reservoir b a 
bell-mouth pipe, this end being surrounded by 6 to 
1 cement concrete. 

The effluent enters the clear-water well from 
the culvert, and when charging flows down 9 ft. 
in depth of ashlar steps; the 45-in. cast-iron pi 
from the clear-water reservoir enters near the 
bottom, and is provided with a 36-in. manual 
stop-valve. A 66-in. cast-iron pipe carries the 
water into the regulating-tanks, and a 6-in. valve 
at floor-level allows of emptying the well through 
a 6-in. discharge-pipe. The well is of 6 to 1 cement 
concrete, with an ashlar floor and blue brick at 
the sides. It is covered with 3-in. flags supported 
on rolled steel: joists, entrance being through 
a nianhole. The arch entrance to the culvert is 
facell“with ashlar quoins. The 66-in. cast-iron 
pipes will be joined in the first chamber in the re- 
gulating-tanks by two gop e fitted with 36-in. 
manual valves. These will discharge into acentral 
chamber through two 36-in. regulating-valves, 
attached each to a 6-ft. diameter i float. At 
the opposite side of the chamber there is a 36-in. 
ipe with bell-mouth, and a 36-in. manual 
stop-valve attached. The regulating float-valve 
maintains a constant head on the syphon, and the 
stop-valve on the outlet pipe is so adjusted as to 
mar the required quantity of water under that 

ead. If more than this quantity comes through 
the regulating-valve, it causes the copper float to 
rise, which action partly closes the supply open- 
ing and reduces the quantity of water. If 
the head is too small, the float falls with the 
water and opens the regulating-valve, thus in- 
creasing the delivery. 

The water is conveyed by the 36-in. outlet 
pipe through a Venturi meter into the 45-in. pipes 
of Hood syphon. The recording-pipes of the 


outlet 
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Venturi meter are fixed in the recording-house 
built over the well containing the 36-in. manual 
valve, controlling the outlet pipe from the regu- 
lating-chamber. The regulating-tanks are of 6 to 1 
cement concrete, with all the compartments faced 
with blue brick, and the floors of the regulating- 
chambers paved with ashlar. The valve-chambers 
are roofed with 3-in. flags, the regulating-chambers 
being open. A 6-in. cast-iron discharge-pipe with 
mushroom valves drains the valve wells, and a branch 
with 6-in. stop-valves drains the regulating-chamber. 

Gauge- Well.—When the water is turned into the 
large gauge-well, either unfiltered or only partly 
filtered, it enters through a 36-in. stand-pipe. To 
further break the velocity of the water and steady 
it a wall is built across the chamber with 12-in. by 
9-in. openings in it, through which the water flows. 
Itis then measured over a 10-ft. circular weir, con- 
nected with the clear-water culvert by 36-in. pipes. 
The gauge-well is of 6 to 1 cement concrete paved 
with 3-in. flags, and lined with blue brick. It is 
— by a 6-in. drain fitted with a 6-in. sluice- 
valve. 

Pressure-Tank.—A pressure-tank will be built, 
having 22,000 gallons capacity and giving a head 
of about 80 ft. above the filters. It will be used 
for washing the gravel in the roughing filters and 
washing the sand filters, and removing and washing 
the dirty sand from the sand filters. 

The reproductions of photographs given in Figs. 
5, 6, and 7, on the present and opposite pages, will 
give a good idea of the locality in which the filters 
are situated, and of the character of the work. 

Frequent bacteriological examinations of the fil- 
tered water will be made, and the design of the 
second instalment will to a great extent be regu- 
lated by the results of these examinations. 

The resident engineer of the contract, to which 
these filters form a part, is Mr. Herbert Lapworth, 
D.Sec., Assoc. M. Inst. C.E., and the author is his 
assistant. 
indebtedness to Mr. Edward Sandeman, M. Inst. 
C.E., chief engineer to the Board, for permission to 
communicate the above. 








Tue Works or Messrs. Peter BROTHERHOOD, 
LimiteD: ADDENDUM.—We are requested to state that 
the water-heating and softening plant, referred to in our 
recent description of the above works, was supplied by 
the Paterson ineering pompany, Yemen, of Amber- 
ley Houee, Norfolk-street, Strand, W.C, 





The author begs to acknowledge his |. 





SANDEMAN, M.INST.C. E., ENGINEER. 
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articulars of these trials have only just reached us, 
AUTOMATIC RAPID-ACTING VACUUM Al we are therefore only able this’ week to record 


BRAKES FOR GOODS TRAINS. | the data obtained, leaving the discussion of these im- 

On page 13 ante we referred briefly to some interest- | portant results for a future occasion. 
ing brake trials which had been carried out recently| The general arrangement of the gear as fitted on the 
on the Austrian State Railways with automatic rapid- | locomotive and tender is shown in Fig. 1, page 104. 
acting vacuum-brakes for goods trains, the brakes | The locomotive was braked separately, and the tender 
TABLE II.*Partico.ars or THE Locomotives, TENDERS, AND VeHIcLES Usep aT THE TRIAL: Rouns. 
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t Fitted with recording apparatus. : : 
having been constructed by the Vacuum-Brake Com- | and train together. The combination ejector A on 


y, Limited, 32, Queen Victoria-street, London, E.C. 
Parther important trials were made with these brakes 
last month on the LR. Austrian State Railway, near 
Vienna, the results of which we now publish. We 
are also able to give illustrations of the brake-gear 
which was used in these trials. We may say that the 


the locomotive was used for braking the tender and 
the train, while the clappet B was employed for brak- 
ing the locomotive in case a full application of the 
brake was required, or a rapid action. The simple 
small ejector C was connected with a steam-pipe and 
with the air-pipes which led to the locomotive brake 
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cylinders D to the rR YY B. The air-piping ran leads to the brake cylinder. In order to release the simple clappet, which is connected by « vertical 
to. the front part of the locomotive and to the brake on wagons which are not coupled to a train | pipe to the main piping. 

rear. of-.the tender,-and was used to apply the the vacuum pv bet has a clappet & fitted-to-it, or| -The brake cylinder is shown in detail in Fig. 3, 
brake from the pilot engine to the other engines there may be two clappets, one on each side of the page 105, which is a vertical section through the centre. 
used, The vacuum for the train-brake amounted to wagon, and connected with the vacuum chamber by It will be seen that the ball valve for this cylinder is 
14 in., and that for the locomotive brake to 21 in. of piping. The emergency stop apparatus consists of a fitted into the piston, which arrangement is said to 








| 


14 























EQUIPMENT OF LOCOMOTIVE ANO TENDER 


Fig.1 
E 








































































































okt Ss Fo : 
[ MUFFLER 























LOCOMOTIVE TENDER 


CY 
































arene 
» 












































morouty yr. On the main: train-pipe is a rapid-acting TABLE I.—Composition or ExPzprmENTAL TRAINS. 
valve’: ' === 
. . | 

For the tender the brake equipment consisted of one, Train, consisting of Wagonsand Train, including Locomo-| Number of Axles of Train, consisting of Wagons 
or two, brake cylinders, one being shown at F, to Carriages only. | tive and Tender. and Carriages only. ; 
which was connected the vacuum chamber G, which 2 rey» | td Sea Frckd 
communicates with the main train-pipe. When rapid ; l l 
action was require’, the valve E al owed air to rush Braked Vehicles. Brake Power. | Braked Axles. 
into the pipe for the space of about 2 seconds. The — | | — = —-- ~- 
equipment on the locomotive also included a vacuum 
chamber H in connection with the cylinder D. These 
different parts will, however, be described more in 
detail presently. 

The equipment of: the wagons is shown by Fig. 2. 
Here the brake cylinder is. seen at I, with its vacuum 
chamber at J. , As in the case of the tender, the main 
train-pipe is fitted with the rapid-acting valve BE, for 
which we have-used the same reference letter. It 
aniwered the ra ne purpose as those on the locomotive 
and-tender. It, however, remained open only about one- 
third the time required by the brake cylinder to attain 

@ full power. Underneath the valve E will be seen a 

rottle clappet and a cock, from which latter a pipe 
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THE NORMAL AUTOMATIC. GUN, SJOGREN 
SYSTEM. | 


In the views and the detail illustrations, Figs. 1 
to 9, 110, we show a shot-gun on the Sjigren 
system, built by the Aktiebolaget Svenska Vapen-och 
Ammunitions Fabriken, Stockholm. This is a self- 
acting, recoil-operated firearm, fitted with a rigid non- 
recoiling barrel. In this system, the ——- of recoil 
is turned to account -for eres the breech me- 
chanism, and for inserting a fresh cartridge automatic- 
ally from the magazine, which has a capacity for four 
extra cartridges. 

Refercing to Figs. 1 to 5, the recoil of the discharge 
is almost completely absorbed by the spring-controlled 
inertia-block carrying the striker M. The backward 
motion of this block and ite return serve to eject the 
spent cartridge, and to insert a new one from the 
magazine. e kick of the gun is so ‘slight as to 
allow of almost instantaneous re-sighting. The pull of 
the trigger Q depresses the sear Y, and lowers an 
intercepting pawl from its abutment in the firing- 
pin, leaving the latter free to drive forward and strike 
the cap, under the'action of its spring n. Recoil then 
takes place, but the movable breech-bolt cover— 
styled the inertia block above—does not at first, by 
virtue of ite inertia, participate in the recoil action. 
On the firing-pin striking the cap, the breech-bolt 
cover is driven slightly forward, a slight play being 
provided for this in front; it thereby cocks the 
piece and compresses the recoil spring m. An in- 
stantaneous expansion of the latter then ensues, 
which drives the breech-bolt cover backwards ; this 
draws with it the fired cartridge-case, which is thrown 
out clear of the receiver by the ejector. The recoil of 
the breech-bolt cover lasts long enough for this and 
for the insertion of a fresh cartridge from the maga- 
zine ; recoil continues until the said cover strikes 
against the false breech or stop P. The cartridge- 
stop K, which blocks the entrance to the magazine, 
also follows this rearward action, and ensures the 
tripping of the carrier I, which brings up to the 
chamber the™fresh cartrid The head of this im- 
pinges against the carrier-latch R, which until that 
instant maintained the breech-bolt cover in its hind- 
most position, and the carrier I in its downward posi- 
tion ; the cartridge becomes inserted in the barrel, and 
the gun is ready for firing'afresh. 

When the supply in the magazine becomes exhausted, 
the breech remains open, this serving as an indica- 
tion that the magazine requires refilling. ‘This, as 
stated, contains four cartridges, a fifth is inserted in 
the chamber, so that the marksman has five shots at 
his command. Should a misfire occur, the cocking- 
piece L is.moved one-quarter upwards, and the bolt 
drawn back. 

Owing to the shrrt travel of the striker M, its in- 
stantaneous action and the soft trigger pull, no time 
whatever is lost between consecutive shots. 

In order to load the gun, the main — n is com- 
pressed by turning the cocking-piece L of the striker 
one-quarter turn upwards, the cocking-piece being 
then drawn back to its original position. Cure 
has to be taken that the safety catch takes up the 
** safety” ition, in which it points to the letter S. 
The breech-bolt. cover B is then pulled back, until it 
abuts against the false breech P. A cartridge is 
inserted in the opening, and the carrier latch R is 
pressed upwards. This latch is seen on the lower side 
of the carrier ; it drives the cartridge home and closes 
the breech. The four other cartridges are inserted 
into the tubular magazine under the barrel, forcing 
the carrier I upwards every time by pressing the mouth 
of the cartridge against the carrier-latch R. 

To remove an unfired case from the chamber, at the 
same time aioe off the , the striker 
cocking-piece L is half raised breech-bolt cover 
has to be drawn back till it strikes the false breech P. 
This motion places the car’ in the chamber, and 
blocks the mouth of the m Then the striker 
cocking-piece L is pushed to either of its extreme 
positions. For re-opening the magazine, or for bolting 
the mechanism, the magazine is emptied by drawing 
the breech-bolt cover backwards and forwards. This 
is a precaution which should be taken before put- 
ting the gun away. No danger attaches in any 
circumstances to the carrying of the arm with a 
full magazine, providing the cartridge-chamber be 
empty. / 

As regards safety devices, we may state that the 
striker cocking-piece L pointing upwards locks the 
breech-bolt, and also the firiog-pin ; it also obscures 
the line of sight. The firing-pin held back within the 
breech-block cannot reach the cap. Unless the breech- 
block be securely bolted, thus enabling the striker 
pawl W to en the ratchet on the sear, the ; 
cannot be Qred Upcanee the firing-pin in the cocked 

ition remains locked and held back ; on the other 
d, its forwatd. travel locks the vertical tenons or 
resistance lugs. The usual intercepting safety, fitted 
to hammerless guns upon the tang, is also on the 
Sjigren shot-gun and locke the trigger. These com- 
bined eafety devices provide in every eventuality 





against an accidental discharge. The other references 
to Figs. 2 to 5 are aa follow :— 


Receiver. P. False-breech. 


Breech-bolt cover Q. Frieger: 
Trigger-guard. K. Carrier-latch. 
Breech-bolt. 8. Saddle. 
Bolt-lock. T. Screw-plug for 
Front band. closing spring. 
U. Closing - spring 
ston. 
V. Tongue for U. 
W. Striker-pawl. 
X. Adjusting- sleeve 
of the barrel. 


. Magazine-tube. 

. Senerdock for b. 

. Magazine-nut. 

. Magazine - spring 
isto 


piston. 

. Safety-slide. 

. Safety slide-con- 
nection. 

. Fore end. 

i. Stock. 

. Magazine spring. 

. Closing-spring. 
Recoil-spring. 


Back band or re- 

ceiver extension. 

. Lock for X and Q. 
Carri 


er. 
. Switch for I. 
. Cartridge-stop. 
L. Striker cocking- Y. Sear. 
—_ Z. Cartridge-extrac- 
M. Striker. tor, 


N. Nat for striker. 
O. Oartridge-ejector 

The view, Fig. 6, shows the breech with the breech- 
bolt cover removed ; the breech-bolt cover, striker, 
springs, cocking-piece, and bolt-lock, are illustrated in 

ig. 7; Fig. 8 shows the saddle and false breech or 
stop ; and Fig. 9 illustrates the interrupted thread 
device on the barrel and magazine for connecting these 
up with the breech portion of the gun. 

The parts forming the lock are made of the best 
Swedish tool-steel ; a steel of special quality, with a 
high tensile strength, and produced by renowned steel 
works, is uscd in the manufacture of the barrels. 
These are tested at a pressure of 1000 atmospheres, 
The gun-stocks are made from the best walnut, 

The Normal shot-gun is supplied in the 12-gauge 
pattern only, with 28-in. barrel, choke-bored. A spare 
cylinder barrel, with magazine attached thereto, 24 in. 
in length, can also be supplied for special purposes, 
such as rabbit shooting in thick coverts, &c, All guns 
have a length of pull of 144 in. measured from trigger 
to centre of butt-plate; the bend is as usual. Butt- 
plates varying in thickness may b> ordered, with the 
object of ep wey | the distance between the trigger 
and the heel-plate by 4 in. 

The weight of the shot-gun is 7 lb. 4 oz. A’ 7.63- 
millimetre (0.3-in.) rifle, designed-on the same prin- 
ciple, bas been submitted to the National Rifle Asso- 
ciation, Bisley, and its performance attracted much 
attention. 

The agents for the United Kingdom are the Normal 
Powder and Ammunition Company, Limited, Hendon, 
London, N.W. 


Raunt ORDOmp 


a. Magazine - tube 
latch-pin. 





TroHNICAL Dictionary IN S1x Lancuaces.—The third 
volume of this dictionary, the Deinhardt-Schlomann 
series, edited by Wilhelm Wagner, and published by 
vate ey Constable * Se. Limited, > 

range-street, Leicester-equare, W.C., has just appeared. 
This volume deals with steam boilers, steam-en ook and 
steam turbines. Like the two preceding volumes, which 
deal with tools and with electrical engineering, it is in 
German, English, French, Russian, Italian, and Spanish. 
It contains 868 pages of matter and 454 pages of index, 
and an immense number of illustrations. Its price is 163. 
net. This third volume is sure to be as favourably re- 
ceived as were its two predecessors. 


New Suipway at Port La Luz, Granp Canary.—In 
the month of April last an important slipway was com- 
leted at Port La Luz, Grand Canary, by the Grand Canary 
~ngineering and Slipway Company, whose managers are 
the Grand Canary ing Company. This bn pen is 
capable of receiving vessels up to 150 tons dead-weight 
and 260 ft. long. It is 800 ft. long, and the cradle, which 
is built of steel, is 210 ft. long and 52 ft. wide; but pro- 
vision has been made to increase the length of this latter 
to 260 ft., in order to accommodate vessels up to 275 ft. 
in length. Alongside the slipway is a 30-ton crane, 
which is arranged for lifting boilers and other machi- 
nery ‘out of vessels. In the short time that has 
elapsed since its completion, the slipway has received 
several vessels, the first of these being the Mansah 
Kilah, which underwent thorough repairs, including the 
putting of thirty-six new plates on the hull, making 
and fitting a new condenser, removal of the boiler, 
and fitting it with a new bottom. The engines were 
also overhauled. The slipway will, no doubt, be of 
great service, for there are numerous steamers and other 
craft engaged in trade on the neighbouring coast of 
Africa which require periodical overhauling ; for until it 
was opened there was no other slipway or dry doc 
nearer than Cadiz capable of taking vessels of the size 
which it will accommodate. In addition to the work 
we have mentioned, and closely adjoining it, are an 
engineering works and foundry, where all kinds of 
work are done, as well as a shipyard. These belon 
to the same company as the slipway, and contain a secon 
and smaller slipway suitable for vessels up to 300 tons. 
In the shipy many lighters and tugs of various sizes 
are built for use in the fruit trade with the neighbouring 
Island of Teneriffe. A good many lighters are also built 
and sant to the neighbouring coast of Africa. In addition 
to all the requisite facilities for repairing and lempm d 
vessel:, the com is particularly well equipped for sal- 
vage work, which can be undertaken at a moment’s notice. 
The plant for this includes three steam-lighters, of 100 to 
250 tons, which are each fitted with two 12in. and two 
6-in. centrifugal Pompe, as well as spare boilers. The com- 
pany have also a 500-horse-power =e Gran Canaria 
—two other tugs, steam-launches, about fifty lighters, 
with an aggregate capacity of about 5000 tons, which can 
also be employed in salvage operations if required. 





NOTES FROM THE NORTH. 
: Giascow, Wednesday. 

Glasgow Pig-Iron Market.—Last Thursday morning the 
pig-iron market was easier, and Cleveland warrants 
changed hands at 50s. 5d. cash. The turnover amounted to 
2500 tons, and at the close sellers quoted 50s. . cash 
and 493, 4d. three months, with buyers at 50s. . cash 
and 493. 34d. three months. There was no afternoon 
session, the market being closed until Tuesday morning 
for the annual fair holidays. On Tuesday morning, 
when business was resumed, the tone of the market was 
fairly steady, but there were no transactions. Sellers 
of Cleveland warrants quoted 503. 6d. cash, and there were 
buyers at 503. cash and 493, 3d. three.months. The settle- 


-]| ment prices were :—Scotch, 55s. 9d.; Cleveland, 50s. 3d. ; 


hematite, 57s. 104d.; and Standard foundry iron, 49s. 3d. 
In the afternoon only one Cleveland warrant chan 
hands at 503. 3d. cash, and closing sellers quoted 50s. 44d. 
cash, while there were buyers at 50s. 14d. cash and 
493. 34. three months. Sellers of hematite quoted 57s. 74d. 
cash. When the market opened to day (Wednesday) 
there was very little doing, and the total turnover was 
only 500 tons of Cleyeland warrants at 493. 31. three 
months. The close was steady, with sellers quoting 
503. 43d. cash and 493. 4d. three months, the prices offered 
by buyers being respectively 503. 14d. and 493. 2d. Hema. 
tite was unchanged at 57s. 74d. cash sellers. In the after- 
noon the market was dead idle, no business of any kind 
being transacted. Quotations were practically unchanged, 
and Cleveland warrants were quoted at 50s. 4d. cash and 
493. 4d. three months sellers, while buyers quoted nomi- 
nally at 50s. 14d. cash, 49s. 5d. one month, and 49s. 2d. 
three months. Bellet antteticn for hematite was again 
unchanged at 57s. 74d. cash, and there were no buyers. The 
following are the market quotations for makers’ (No. 1) 
iron :— — 60s. 6d.; Gartsherrie, 6ls.; Summerlee, 
62s. 6d.; Langloan, 68s.; Calder, Gls. 6d.; and Coltness, 
88s. (all shipped at Glasgow); Glengarnock (at Ardros- 
san), 61s. 6d.; Shotts (at Leith), 62s. 6d.; and Carron 
(at Grangemouth), 66s. 6d. 

Scotch Steel Trade.—As the annual fair holidays in the 
Glasgow district are at present being held, little can be 
said about the Scotch steel trade, as the steel works 
meee sg are closed down at this time. It is not yet 

own what kind of a start will be made, but the signs of 
improvement in the trade are not very evident. A fairly 
good inquiry is reported, and makers are hopeful. 

Malleable Iron Trade.—There has been practically no 
improvement in the malleable iron trade in the West of 
Scotland since the stoppage for holidays. The works are 
still idle, and the inquiry on both home and foreign 
account is limited. 

Clyde Shipbuilding.—Meesrs. George Brown and Co., 
Greenock, are reported to have contracted to build a 
steamer 85 ft. in length. 


Proposed New Steel-Tube Works.—It is reported that a 
large firm of steel-tube manufacturers is at present in 
negotiation with the Town Council of Falkirk regarding 
a site on which to erect new works. It is believed that 
the town of Falkirk!will be‘most suitable for the firm, and 
some confidenge is éxprezsed that it may ultimately be 
decided upon. 





Tue Cramps.—The profits realised in its last financial 

ear by the William Cramp and Sons Ship and Engine 
Building Company, Philadelphia, were 555,735 dols., 
showing an increase of 227,467 dols. as compared with 
1906-7. The fixed of 1907-8 were 31.,908 dols , 
showing a decrease of 11,912 dols. The profit balance for 
1907-8, after vision had been made for fixed charges, 
was 242,727 dols., or about 4 per cent. upon the outstand- 
ing capital stock of the company. The real estate, machi- 
nery, &c , owned by the company stocd in the books at 
the close of April, 1998, at 12,877,740 dols., as compared 
with 12,971,014 dols. at the close of April, 1907. The 
company had claims in litigation at the close of April, 
1908, to the extent of 713,484 dola., as compared with 
1,068,368 dols. at the close of April, 1907. 


Tests wiTH Fire- Extincuisuers.—No. 127 of the 
Red-Books published by the British Fire-Prevention 
Committee contains particulars of some tests recently 
carried out with fire-extinguishers known as the “‘ Dia- 
mond” dry-powder extinguishers, which were submitted 
for trial the Diamond Fire-Extinguisher Company, 
Limited, of Glasgow and London. The appliance con- 
sists of a metal tube 22 in. long and 2 in. in diameter, 


k | which is closed at one end, the other end being fitted with 


@ preas-cap, which @ strong ring attached... The tube 
is filled with a very finely-ground powder, the composition 
of which is kept secret. When used, the tube is pulled 
downwards away from the cap, the ring of which is 
supposed to be hung on a nail or hook. The contents of 
the apparatus are then thrown on the fire with a short 
jerky motion. The powder is scattered in the form of a 
cloud of fine dust, and the extinguisher has a range of 
from 17 ft. to 20 ft. The apparatus is made of tin, and 
weighs 3 lb. when filled, the weight uncharged being 
~ en It contains about 2 pints. The tests showed that, 
when properly handled, these extinguishers, if in sufficient 
numbers, proved efficient in checking small fires in their 
early stages ; but where the material ignited was soft and 
loose, difficulty was always apparent in stopping the 
smouldering which ensued. Where petrol or petrol vapour 
was ignited over a small area (not exceeding 4 square eet) 
they were uniformly effective. ~ The efficiency a 

to depend materially on the closeness of range, and on the 
operator’s shoulders being above the seat of the fire, as 
well as on the dexterity displayed in throwing the powder. 
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NOTES: FROM: SOUTH - YORKSHIRE. 
SHEFFIELD, Wednesday. 
The New Immingham Docks.—A large party of coal- 
owners, merchants, and others, were last week conveyed, 
at the invitation of the Great Central Railway Company, 
to inspect the extensive new docks which the latter have 
found it necessary to provide at Immingham. The com- 
pany have already 1044 acres of docks at Grimsby, with 
wharves 19,000 ft. in length, and coal-ehipping facilities 
of the most modern character. Trade wever, in- 
to such a remarkable extent in recent years that 
Immingham has been chosen for the new undertaking, 
the total area of land acquired for dock pur, being 
now no less than 9614 acres. Work is pr ing apace, 
but it will still be fifteen months ere it-will be possible to 
ship the first coal. When the undertaking is complete 
there will be a shipment capacity of 3,780,000 tons per 
annum, accommodation for 9060 loaded and 3440 empty 
wagons, while the permanent way, re mting the com- 
a“ gag of the docks and arms, will be approximately 
miles. 


Iron and Steel.—Good orders have been received this 
week for tramway-track work, and firms specialising in 
this branch are fairly well off. The chief complaint con- 
tinues to be the scarcity of Government work. A certain 
amount of armour was ordered early in the year, but this 
is now well advanced, and there is little on hand in the 
initial stages. The somewhat discouraging replies given 


in the House of Commons as to immediate prospects have | 


had a depressing effect in the district. A fair amount of 
armament work, however, is coming from abroad. 
decided decline is noticeable in the rolling-mills and fur- 
naces, which are less busily employed than they have 
been for a considerable period. Orders for railway mate- 
rial, forgings, and heavy castings are also somewhat 
scarce. The only departments at all busily employed are 
those catering for the wants of the Indian railways. 
the lighter steel and file branches a satisfactory amount 
of new work has come in from abroad, but the home 
market is depressed. 


South Yorkshire Coal Trade.—The chief feature of 
interest in the coal trade of the district continues to be 
the placing of the railway coal contracts. General terms 
have nob yet been arranged with the two leading com 
panies, but it is stated that both the Great Eastern and 
Great Northern have secured a large tonnage at 93. 9d. 
per ton—2s. 3d. per ton lower than was the ruling price 
for contracts ending June last. The Great Central Rail- 
way Company have been in the market, and have had 
tenders at 103. 3d. per ton. .So far, however, contracts 
have not been placed. The Midland will in all probability 
invite tenders later in the year. The house-coal trade is 
somewhat improved in tone; merchants are commencing 
to stack in anticipation of the winter’s demand. Best 
Barnsley softs are making 11s. per ton, and seconds about 
93. 6d. per ton. The demand for coke is about an ave 
— the supply being still considerably in excess of -the 

emand. 





NOTES FROM CLEVELAND.; AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, ‘Wednesday. 
The Cleveland Iron Trade.—The tone of our iron market 
is very pessimistic, and there is a general disinclination 
to buy pig iron, more particularly for forward delivery, 
because the opinion is that prices will be lower ; indeed, 
it is difficult to see how quotations for Cleveland pig iron 
can be kept up when supplies can be had'from other dis- 
tricts at several shillings per ton less. Thus, while the 
Cleveland ironmasters are quoting 50s. 3d. per ton for 
early f.o.b. deliveries of No. 3 pig iron, the ‘Lincolnshire 
makers have reduced their No. 3 to 463. 6d. per ton, and 
are competing successfully with Cleveland in more than 
one important market. It may be said that the 50s. 3d. 
reported for Cleveland No. 3 is not a fictitious or quoted 
price only; it is actually obtained. Consumers and 
merchants who particularly want Cleveland iron have to 
give the price named, and makers will not’ accept less at 
present, for they are not short of orders, and there is no 
pressure among them to sell. Thus the tendency of pig- 
iron prices is downward, though at present in this dis- 
trict the quotations for Cleveland pig iron are firm. 
No. 1 is at 523. 3d.; No. 3 at 503. 3d.; No. 4 foundry 
at 48s. ; No. 4 forge I 
463. 9d. Speculation in Cleveland warrants is practicall 
at a standstill, the present is not a favourfble time, wit 
t ade so depressed, yet likely to be worse, and besides this 
the stock is too small in the public store to allow of opera- 
tions being carried on safely. Buyers have this week 
mostly been offering 50s. 14d. to 50s. 44d. cash for Cleve- 
land pig-iron warrants, and that itself is evidence 
that the price, though comparatively high, can be ob- 
tained, arid is not nominal. The situation is worse as far 
as be, East Coast hematite pig iron, and producers 
hive still further to reduce their quotations, mixed 
numbers being now down to 56s. per ton, and that is 
hardly obtainable, seeing that the prospects are so very 
unsatisfactory; every branch of trade that consumes 
hematite iron is badly situated, more particularly the 
plate and angle departments. Rubio ore has been reduced 
t» 14s, 9d. per ton c.i.f. Middlesbrough, and a few small 
Siles at this have been recorded this week, but, as a rule, 
ironmasters do not see their way to give the price asked, 
and they can afford to hold off for some time yet. 


Stock and Shipments of Gyan ey, 4 declining 
rapidly since February,.1906, the stock of Cleveland pig 
izon in .Connal’s public store is once more on the increase, 
though the rate is somewhat slow, the quantity held 
to-day poing 1,070 tons, whereas at the commencement 
of the month it was 47,949 tons, the smal!est tonnage that 


In| M 


at 47s.; and mottled and white at &e. 


has been reported at any time since 1900.. Of to-day’s 
quantity, 52,074 tons are of No. 3. quality, and during the 
month 896 tons of other pig iron not deliverable as standard 
has been put in; it is not easy to see why. Exports of 
pig iron from the Cleveland district have only reached 
69,188 tons this month, as compared with 99,722 tons ia 
the first twenty-two days of July last year, and 82,899 
tons last month, to 22nd. The cause of the falling off has 
been the decrease in deliveries to Scotland and Germany. 
Scotland is getting cheaper iron elsewhere, and the con: 
sumption of pig iron there is also lessened on account of 
the holidays. Germany would have taken more than 
been sent if it had not that the water in the rivers 
is too low and the iron cannot be sent into the intenor 
except at too great a cost. 


Manufactured Iron and Steel.—Trade in almost all 
branches is proceeding from bad to worse, and manufac- 
turers are ‘‘down in the dumps,” with the exception of 
those producing steel raile. ‘ rail mills are tolerably 
well yor hen but almost all the others are turning out 
much less than is reported in good times. Yeb manufac- 
turers will not reduce their quotations; they believe it 
| would not have the least effect in bringing forward con- 
|sumers if they did ask less, for enterprise throughout 
| the world is practically at a standstill. So much 
| depression has not been apparent in this district 
| for more than ten years, and; pects of improve- 
| ment are somewhat remote.' ‘Heavy steel are 
/quoted at 5/. 153, net f.o.b.; cast-iron railway chairs 
at 3/.103.; and steel railway sleepers at 62. 15s. net f.o.b. 
Steel ship-plates are at 6/.; iron ship-plates at 6: 5s.; 
packing iron and steel, 5/. 103. ; steel sheets (singles), 
7i. 15s.; steel ship-angles 5/. 12s, 64.; iron ship-angles, 
61. 15s.; steel hoops, 6/. 17s, 6d, ; steel strip, 61. 123. 61.; 
steel bars, 6/. 7s. 6d.; iron bars, 6/. 153.—all less ba J per 
cent. f.0.t. Wages at the Eston Steel Works, which are 
regulated by sliding scale, have been advanced 1 per cent. 
essrs. Bolckow, Vaughan, and. Co. are introducing 
mechanical chargers for their open-hearth steel furnaces. 








Tenpers InvireD.—The Board of Trade Journal states 
that the Ministry of the Interior, Cairo, invites tenders 
for the construction of water-supply works in the town 
of Benba. The works required include a pumping- 
station, with tower and reservoir, the construction of 
wells, installation of apparatus and machinery, laying of 
conduits, &c. Plans and specifications may be consulted 
at the —* ps the eae A | the rage oi The — 
must made upon stam , which may re) 
tained from Lieut.-Colonel J. H Weatern, R.E., C.M.G., 
Queen Anne’s Chambers, Broadway, Westminster, Lon- 
don, S.W., and- enclosed in sealed envelopes marked 
‘*Tender for hater tary Works at Benha,.” They 
should be addressed to H.E. the Under-Secretary of 
State, Ministry of the Interior, Cairo, not later than noon 
on August 27. A deposit equal to 10 sed cent, of the 
amount of the offer is required.—The Commissioners cf 
the Corporation of Calcutta are prepared to receive tendeéra 
for the construction and erection at Calcutta of a raised 
‘steel tank or reservoir to hold 9,000,000 gallons of water. 
‘Detailed plans, together with copies of the specification 
and form of agreement, may be obtained at the office of 
the Indian and ‘Eastern ineer, 50, Fenchurch-street, 
London, E.C., on payment of 20/., which will be returned 
on receipt of a bond fide tender. The tenders are to be 
submitted in a ey the first or original of which must 
leave not later than by the registered mail leaving London 
on Friday, October 16, in order that they may be opened 
at Calcutta on Wednesday, November 4. The duplicate 
copy of the tender should be despatched not later than 
by the mail leaving London on Friday, October 23, and 
will be used if the original is lost. Tenders, which may 
be made in sterling or rapzes, are to be enclosed in sealed 
covers, addressed to the Vice-Chairman, Corporation of 
Calcutta, and endorsed ‘‘ Tender for Raised Steel Reser- 
voir.” The successful contractor will be required to find 
security, approved by the Corporation, to the extent of 
10,0007. for due ormance of the work. It is not 
expected that the foundation for the tank will becompleted 
and ready for the superstructure before July 1, 1909, and 
contractors must arrange accordingly. The same Com- 
missioners are prepared to receive tenders for the supply 
and laying complete of a system of 6 ft. and 5-ft. steel 
mains. together with branches, sluice-valves, wash-outs, 
The specification and form of agreement may be had 
on application to the above-mentioned office on ory re 
of 5J. 5s., which will be returned on receipt of a jide 
tender, Tenders are to be submitted in duplicate, and 
the original must be forwarded by the registered mail 
leaving London on Friday, October 9, in order that they 
may be opened at Cal ay, r 29. 

despatched 


) cutta on Th 
The duplicate copy of the tender should be 

by the mail leaving London on Friday, October 16, and 
will be used in the event of the original being lost. 
Tenders, which may be made in sterling or ru are to 
be enclosed in sealed covers addressed to the Vice-Chair- 
man, Corporation of Calcutta, and endorsed ‘‘ Tender for 
Steel Pipes and Laying.” The successful tenderer will 
be required to find security, a ved by the Corpora- 
tion, to the extent of 5000/. for the due performance 
of the work.—The Commercial Intelligence Branch of 
the Board of Trade are informed by His Majesty’s Consul 
at Rotterdam that tenders will be received by the Colonial 
Office at the Hague until July 28 for the supply of. the 
following railway material :—182 tyres; metal superstruc- 
ture, with appurtenances for four bridges for ordinary 
traffic ; 80,000 bolts; light rails; 192 wagons, 768 wagon 
wheels, and 1000 wheels for mine tracks. | Specifica- 
tions may be obtained from the office of Mr, Nijhoff, at 
the Hague, at a cost of 1s. 8d., 2s. 6d., and 4s. 2d.. vary- 
ing with the class of material above mentioned and to 





contracted for. 
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SSS? 
NOTES FROM THE SOUTH-WEST... ‘* 

Cardiff.—The steam coal trade has shown little change, 
but has, if anything, been the turn easier. The best large 
steam coal has ie 16s, to 163, 3d. per ton, while secon- 
dary qualities have ranged from 14s. to 15s. 6d. per ton. 
Household coal has shown scarcely any ge ; the bes 
—— descriptions have made 15s. to 1 ton ; 
No. 3 Rhondda large has made 18s. to 183. 6d. per toh. 
Foundry coke has been quoted at 17s. 6d. to 203. per ton, 
and furnace ditto at 16s. to 17s. ton. 
iron ore, Rubio has brought 13s, 9d. to 14s. 3d. per ton, 
upon «& basis of 50, per, cent, of ii and. charges, inclad- 
ing freight, insurance, &c., to Cardiff or Newport. 

Avonmouth.— A deputation from Avonmouth has'waited 
u the First Lord of the Admiralty and the President 
of the Board of Trade, to urge upon t desirabi' 

* =aens Avonmouth a naval base instead of Pembroke 
iock. y 
The Swansca Valley.—The tin- plate trade is holding its 

own well, but there has been one less steel-smelting fur- 

nace in operation. The steel trade has shown depression. 

_“* Wireless” in the Navy.—Orders have. been issued 
directing that wireless telegraph offices on board ships 
which are exposed to the blast of heavy guns are to have 
their doors made of 10 1b. steel-plating, suitably stiffened, 
and without windows in the doors, These alterations are 
to be carried out in all vessels so fitted as they come into 
dockyard hands. 

Dowlais.—The Goat Mill.has continued to be engaged 
upon heavy steel rails. Among the contracts in course of 
execution have been orders from the Great Western and 
London, Brame, ont, South Coast Railways. Steel 
sleepers have also turned out to some extent.’ The 


Big Mill has been well employed upon fish-plates, le- 
iron, colliery rails, &c. The engineering and Cther Hope 
have been regularly employed. 

Great Western Railwiy.—A line is now in course of 
construction from Byneéa to Liansamlet. It is intended 
for fast expresses between Paddington and Fishguard, a 
stiff bank at Cockett and delays at Landore being ob- 
viated. The Cockett part of the line is oneof the most 
expensive on the Great. Western system, and the new 
line will take boat-trains off this portion, and reduce the 
distance between Paddington and Fishguard. As all.the 
trains will have to pass through Llandlly Station, where 
there are only two sets of metals, the engineers ha 
reported to the Great Western Railway directors that the 
station accommodation must be considerably extended. 
Through the enterprise of the Great Western Railway 
Company, New Quay, in Cardiganshire, is destined ‘to 
become more popular as a seaside resort. company 
has inaugurated a steamboat service between Fishguard 
and New Quay, and.in the course of a few days it will be 
extended to Aberystwyth, 








Corrrer.—The world’s total consumption of copper las’ 


-year was 689,090 tons, or 17,370 tons below’the year’s 


production; but. in 1906 the consumption reached 
787,564 tons, or 34,664 tons more than was produced for 
the twelve months, while in 1905, 1904, and 1903 .the 
excess of consumption over production was 48,441 tons, 
29,627 tons, and 26,990 tons respectively. Of. the total 
consumption last year (689,090 tons), nearly two-thirds, 
or 446,970 tons, were absorbed by Europe, North America 
taking only 24,120 tons, the rest of America tons, 
China 14,000 tons (of which 4611 tons went from America), 
Japan and the rest of Asia 10,000 tons, and Africa and 
Australia 2000 tons. In Europe the largest consumer of 
copper was Germany (160,217 tons), Eogland rankin| 
second, with 118,430 tons, and France ing the th 
place with 70,712 tons, ‘ 





Tue InstiroT1on oF, Crvit. ENcingers.—Oa Monday 
last a Select Committee of the Houge of Lords considered 
the Public Offices Sites (Extension) Bill, under which the 
Government sought toacquire, inter alia, the site of 
the present building of the Institution of Civil Engineers. 
It was proposed to offer the Institution another site on the 
south side of Great George street, of the main portion of 
which the Government are the freeholders. Two tenants 
successfully opposed the Bill, and the clauses under 
which they would have been dispossessed were thrown 
out on the ground that the Government had no right to 
dispossess existing tenants in order to give the site to 
other persons whose y had been acqui Unlees 
terms can be arrived at, this decision will re-open the 
whole question of the new site for the Institution build- 
ing, for the agreement sane saeet by the members 
no longer holds. i clauses referred to, the 
Bill was ordered to be reported for third reading. 


_ Toe Liqueraction Or Hetium. — Professor _Kammer- 
lingh Onnes, of Leiden, once more announces the conden- 
sation of helium, which be thought he had accomplished 
a few months ago. In that case he spoke of solid helium, 
but it appeared that he had been deceived by impurities in 
the helium. His present announcement, addressed to Sir 
James Dewar at the Royal Institution, was, by his own 
desire, been kept secret for several days until further con- 
firmed. Helium would appear to be a liquid boiling at 
4.3 deg. Cent. absolute; this figure is in agreement with 
theoretical predictions. By reduction of the pressure 
down to 10 millimetres of mercury the temperature was 
further lowered, but a solidification of the liquid was nob 
observed. As we know now that helium occurs in certain 
spring-waters and in some American natural gas in # con- 
siderably greater pevoomiont than was assumed, helium 
ge due course me procu in larger quantitiée, 
and we may then hope to approach still nearer sbsolute 
2 TO t>mperature. ; sad ane AOSTA 
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NOTICE OF MEETING. 
Tue INSTITUTION OF MECHANICAL ENGINEERS,—Tuesday, July 28, 





to Friday, July 31, meeting at Bristol. On Tu , July 28, and 
Wednesda » July 29, at 10a.m., tings for the ding of 
papers. following are the :—‘“‘ Inclined Retort Coal and 


Coke-Handling Plant at Bristol,” by Mr. William Stagg, Member, 
of Bristol. ‘‘ Forced Lubrication for Axle-Boxes,” by Mr. T. Hurry 
Riches, President, and Mr. Bertie Reynolds, of 2.- * 
Direct Production of Copper Tubes, Sheets, and Wire,” by Mr. 
Sherard O. Cowper-Coles, Member. of London. ‘‘A Method of 
Detecting the Bending of Columns,” by Professor ©. A. M. Smith, 
Associate Member, of London. ‘t The Evolution and Methods of 
Manufacture of Spur-Gearing,” by Mr. Thomas Humpage, Member, 
of Bristol.—Excursions, &., Tuesday, July 28 (afternoon), visit 
to the Avonmouth Dock ; (evening) Institution Dinner.—Wednes- 
day, July 29 (afternoon), visits to works “in Bristol and district 
(evening), conversazione in Museum and Art Gallery buildi: _ 
Thursday, July 30, alternative excursions (1) to Bath, ‘) to 
Blagdon Reservoir and Cheddar, (8) to Wells and Glastonbury ; 
(evening) illuminated garden party in the Gardens, 
lifton.—Friday, July 31, alternative excursions to (1) Chippen- 
ham and Swindon ; (2) Longleat and Warminster. 
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MOTOR-TRACTORS FOR WAR 
_ SERVICE. 
THe War. Office have taken an important and 





most commendable step in instituting a competition: 


for light tractors suitable for war service. The 
direct advantage is obvious, and the indirect benefits 
are twofold ; the tests will further stimulate interest 
in commercial vehicles, and will help to crystallise 
ve on details of design. Although the amount 
of the money prize is not announced, we are able to 


state that it will be a substantial one. The chief 


gain to the manufacturer, however, will not be, 


so much the money value of the prize as the in- 
direct advantage which must accrue. The Govern- 
ment stamp of approval on the successful design 
must lead to some preference. in favour of the 
winner. Apart altogether from the effect on 
possible purchasers abroad, there is the further 
point that the award will carry with it the 
commendation of official representatives of the 
Colonies, Crown Agencies, India Office, and India 
Store Department on the War Office Mechanical 
Transport Committee. The officers who are speci- 
ally oy een for the trials include the President 
of the General Committee—Major-General Heath, 
C.V.O., Director of Transports and Remounts. at 
the War Office ; Colonel Holden, the Chairman of 
the Technical Gommittee, who has done so much in 
connection with the design of mechanically-pro- 

lied vehicles ; Major Cochrane, M.V.O. ; jor 

. E. Donohue, Chief Inspector of Mechanical 
Transport at Aldershot, and Captain Bagnall Wild, 
the Secretary of the Committee. It is true that 
Article XVII. of the Heavy Motor-Car Order of 
1904, which differentiates War Office tractors from 
commercial vehicles in some details, enables the 
design of the mili machine to be such as will 
militate against its direct application to industrial 
uses. This can.only be to a slight extent. The 
military authorities are permitted to make the tare 
of their tractors 6 tons, as compared with 5 tons 
—the weight allowed for commercial vehicles— 
and to have diagonal cross-bars on the tyres, pro- 
vided the width of the wheel is increased by 25 per 
cent. But no doubt, by reducing the capacity of 
the fuel-tanks, by fitting ordinary and lighter 
wheels without cross-bars, and, perhaps, also by 
t details, 


commercial vehicles the same design and the same 
details of manufacture of essential parts as are 


7 | approved by these trials. 


The competition will be further useful, as it will 


7| establish a standard for commercial vehicles en- 


rolled for hire or purchase by the War Department 
under the new subsidy system. This latter is an 


. important concession, whichis being taken advantage 


of to an increasing extent, and offers an available 
reserve of mechanically-propelled vehicles in case of 
war. The subsidy varies according to the power 
of the wagon, a tractor corresponding to those to 
be included in the competition getting 2/. 2s. per 
year, while lighter vans, carrying from 2 to 3 tons, 


get 1l. 10s., and motor-vans taking a load ranging 
up to 2 tons, 1l. per year. Such vehicles, too, are 
hired for a period each year for the manoeuvres on 


payment of sums ranging from 4J. to, 2l,. day, 
and in the event of war they can be. purchased at 
predetermined prices. After the competition there 
need be no doubt as to the standard of car which 


;| Technical Committee at the 
indicated 


bri 
=| gross load” has been determined with due regard 





will be most favoured in the awards of subsidies 
and in hiring. The time given for the preparation 
of design and the construction of special tractors 
may be regarded by some as short, but it was 
n to ensure the awarding of the _— 
within the financial year which ends in 


The | next. 


We publish on paye 116,-in full; the conditions 
to be observed in the design and construction of 
the wagons to be entered for the War Office com- 
petition, we confine ourselves. here to a considera- 
tion of the principles which have actuated the 
War Office in some 
of the conclusions ‘by these conditions. 
As a result of military experience, it has been con- 
sidered better to. have a light tractor hauling a 


rather than a mechanically-propelled lorry, 
with or without. a following — The authori- 
ties use a certain —— of lorries for -general 
delivery work, but they are not so useful in going 
over indifferent.roads or rough ground. Moreover, 
it is not possible always to ensure sufficiently strong 
when the army is on the march, and the 


to this consideration, and also to the me impor- 
tant matter of the maximum possible load o 

pontoon bridges: ‘ It is calculated that the equip- 
ment of such military works will enable a 6-ton 
tractor tobe used, which can be_ utilised -to 
haul ‘a wagon with a 6-ton useful load. A-5-in. 
60- lb. heavy field - gun, with carriage, limber, 
and ammunition, may be hauled by one tor. 
Manufacturers have a free hand as the 
system of ‘prime mover. In the case of the 
steam-tractor the boiler is to be made to the re- 
quirements of the Manchester Steam-Users’ Asso- 


ciation, which is the usual ice at the War 
Office; The fuel for Parmck mee sad nll engines 
must not have a flash-point of less than 75 deg. 
wae. ~~ latter decision is uate age e 
to the of transporting petrol un war 
conditions. The heavy-oil engine, on the other hand, 
has the ranean gt that the :~ may overflow 
on to working parts, so that eating creates a 
nuisance, if not a: danger’; but with care in the 
making of tanks and supply-'pipes there seems 
to be no reason why this‘leakage should not be 
avoided. PLT NE ‘? 

The power of the tractor has been determined in’ * 
consultation with the-staff authorities; who require 
a radius of action of 100 miles at. 5 miles per 
hour, with a load behind the tractor of 8 tons. 
The question of gradients for the tests was calcu; 
lated solely with respect to the adhesion, as it was! 
assumed that, when taking the ‘‘ gross load.” the 
power of the engine should be such that the tractor 
would be capable of negotiating a 1 in 10 incline. 
The cross-country trial specified was also suggested 
by the staff authorities, and it will be carried out on 
the Long Valley, but will not necessarily be in the 
worst part of this trying route, so that the manu- 
facturers need not anticipate excessive conditions 
under this clause. aes 

As regards the details of design, the drafters 
of the conditions to be met have taken the wise 
course of encouraging the use of details which 
will not require the attention of mechanically- 
trained men. Theaim has.obviously been to avoid 
what may be termed ‘‘ clockwork,” t is wanted 
is solid engineering work which the ave 
soldier can manipulate. As the soldier himsel 
might say, the need is for an engine that a good 
‘**God-fearing hammer. or chisel” can, put right, 
without resort to watchmaker’s screws and pincers. 
It will be noted, too, that considerable importance 
is being attached to material. There.can be no 
doubt that in the manufacture of motor-cars, and 
even of commercial vehicles, metal of doubtful com- 
position is too often adopted—as much, perhaps, 
through lack of metallurgical knowledge as through 
desire for economy. The determination to aim, in 
this respect, at the soomen of locomotive prac- 
tice as laid down hy the British Engineering Stan- 
dards Committee is a commendable one in many 
respects ; for, apart altogether from the greater 
measure of reliability, which is the most essential 
element in military equipment, the life of the 
vehicle is in This remark applies also to 
the question of springs, where there is, as 
been already pointed out in HnomersRine, faulty 

ractice, not only in commercial tractor work, 
ut in ordinary pleasure-cars. The road driving- 
wheels recommended are to be 5 ft. 6 in. in dia- 
meter, 12 in. wide at the periphery, with road 
strips 3 in. wideand jin deep fixed diagonally acrogs 
‘ 
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the periphery. _ An important point which is worth 
referring to is the question of the fuel-tanks. Those 
-of ordinary commercial vehicles utilised inmanceuvres 
-have given a.considerable amount of trouble, owing 
to vibrations causing the joints, and particularly the 
pipe connections, to be loosened. . It is therefore 
recommended that the tanks should be independent 
of the frame, and of ample strength. The sealing 
of the connections required is, of course, purely for 
‘the purposes of the trial. As to the brakes, two 
‘independent systems are required, one of which 
must be on the driving-wheels. The winding-drum 
is an equipment of first-class importance in military 
operations. It is specified that a load of 8 tons 
should be hauled up a gradient of 1 in 6 by 
‘means of the winding-drum carrying a hundred 
yards of flexible galvanised steel-wire rope, with 
a breaking strain of not less than 7 tons. . A detail 
of first importance is the arrangement for disen- 
gaging and coupling up the drum, in order that there 
should be the minimum loss of time in carrying out 
the operation. In manosivres the drum on exist- 
ing tractors has been brought into action in 45 
seconds, and at the end of its work has been 
disengaged with equal facility. 

The points of merit are enumerated in the con- 
ditions published on page 116. We understand 
that they are not necessarily in the order of their 
importance. The prime cost, it will be seen, is not 
to exceed 10001., and, of course, any reduction in 
this sum will‘count. One other observation may be 
made, and that refers to the condition that no 
armouring need be arranged for. The tractors now 
to be built are not primarily for the fighting line. 
As is known to those who take an interest in such 
matters, there are three lines of transport—the first, 
second, and third—the latter being undoubtedl 
the most important, as it is concerned wit 
such matters as the feeding of the Army. It 
carries three days’ supply of food. Something 
like two-thirds of this supply is carried by mecha- 
nically-propelled vehicles, leaving only one-third 
for horse traction. This is to be the work of 
the light tractors now the subject of competi- 
tion. When success—in other words, reliability 
—is attained in this work, it will be the duty 
of the War Office to advance still further the 


application of mechanical power to the other lines 
of transport. concerned with the actual fighting 


operations.. In the meantime, the proposal to have 
such a competition is most satisfactory, and we 
hope that there will be a response to the War 
Office invitation. This is important, not only from 
the international point of view, but also because 
there is certainty that it will assist towards ensur- 
ing a thoroughly reliable commercial vehicle. 





ZINC-MINING IN GREAT BRITAIN, 

ComPaReD with that of most of the other common 
metals, the history of zinc-mining in Great Britain 
is short, not going back more than about 300 
years. In the early days of the industry it was 
not merely that sufficient demand for the metal 
had not been created—a defect which was, of 
course, common to all zinc-producing countries— 
but enterprise was frustrated by the scarcity of 
calamine, the carbonate of zinc which at one time 
was almost the sole source of the metal. It is in 
the last 30 or 40 years, in which the smelting of 
blende, the sulphide ore, has been made a com- 
mercial success, that the mining of zinc in England 
and Wales has become an established industry. 
The figures for the last 30 years by no means show 
that serious decline in output which is noticeable in 
the cases of copper, lead, and tin; in 1876 the 
total was 23,613 tons of dressed ore, and in 1906, 
23,909 tons, though considerable fluctuations have 
occurred in the intervening period. The value for 
1906—viz., 139,8061.—is the highest on official 
record, though, of course, the boom in metals had 
a good deal to do with this. Prices have now fallen, 
but the arrangement recently come to among the 
principal Silesian producers as to restriction of out- 
put will prevent the threatened slump, and the 
British mining industry may be expected to keep its 
normal course, attended only by those somewhat 
violent changes in productiveness to which the 
Welsh mines seem so prone. 

With this brief, introduction we propose to 
make some cursory remarks regarding the prin- 
cipal mining districts, which in nearly every case 
are identical with those in which lead ore is 
found, For a number of years the Minera Mine, 
near Wrexham, was the principal producer, but 





it now ranks third, after the Nenthead in Cum- 
berland and the Carshield in Northumberland, 
these latter being only a few miles apart in 
the same mining area. Alston Moor is a mining 
district of great antiquity in connection with 
lead, but the lead-mining is now on a very 
small scale indeed, attention being concentrated on 
zinc. The modern successor to the Nenthead 
and Tynedale Lead and Zinc Company is the 
well-known Belgian firm Vieille Montagne, whose 
various smelting works in Belgium draw ore at 
the present time from the company’s mines in 
Sardinia, Sweden, England, and other countries. 
The operations in Cumberland have been attended 
with more success than in the case of the Fron 
Goch mine in Cardiganshire, which was abandoned 
a few years ago by the company after a consider- 
able outlay in modern machinery. Certainly the 
output from the Nenthead mine fell from 5609 
tons in 1905 to 3975 tons in 1906: but in the case 
of this mine one need not necessarily conclude that 

oorer ground has been met with. The Carshield 

ine, in West Allendale, already mentioned, 
belongs to the same Belgian company, and its out- 
put has risen rapidly in recent years to the figure 
of 3143 tons in 1906. Compared with lead ore as 
produced by the leading mines, the percentage of 
metal in the dressed zinc ores from the various 
mines shows a wide divergence, and it must not be 
assumed that output and values always correspond. 
Thus, although the Minera Mine comes after the 
Carshield as regards output, the value of its pro- 
duct is greater. The Minera ore assays 59 per 
cent. zinc, while the Carshield is of lower grade. 
The actual assay figures are not now given in the 
inspector's returns to the Home Office, but in 
earlier years they were given as 41 per cent. 
zinc for the Nenthead Mine. One or two other 
mines in the Cumberland area are also being 
worked by the same company, but they are of sub- 
sidiary importance to the two specially mentioned. 
Though no discrimination is made in the Government 
returns between ore actually won in the mine and 
that yielded by the old dumps, it will be recognised 
that the matter is one of considerable importance. 
As in Wales, the output of the Cumberland. zinc- 
mines has been largely augmented by blende won 
from the old dumps; and there is, thereforé, little 
to be learned from the official statistics as to the 
profits yielded by actual mining. Quite recently 
large numbers of men employed at the Nenthead 
Mines have received notices of forthcoming dis- 
charge—an announcement which has, not unnatu- 
rally, caused consternation in a district which 
depends so largely upon metal-mining for its wel- 
fare, Approaching exhaustion of the dumps is 
ae the main cause for. reducing the hands, 

ut the action taken will be regarded generally as 
indicative of decreased lode values. 

Turning to Wales, we may note that zinc is being 
obtained in five counties—viz., Cardigan, Carnar- 
von, Denbigh, Flint, and Montgomery.’ In practi- 
cally every case both blende and galena are obtained 
from the same lodes, though in very varying pro- 
— Thus at the Minera Mine, in 1906, the 

lende was 2568 tons, and the galena 229 tons, 
while at the Rhosesmor, the premier lead-mine in 
Wales, the blende was 150 tons, against 3083 tons 
of galena, In the old lead-mining days the blende 
was quite neglected, being either left untouched in 
the lode, or, when it had to be removed, being 
utilised for filling up old stopes.. A good deal was 
also thrown on the dumps as refuse from the dress- 
ing of lead ore. For many years now the more 
valuable of such dumps have been worked over for 
blende by mining companies, a notable case being 
that of the Trelogan Mine at Llanasa, worked by 
Messrs. Brunner, Mond, and Co. By the aid of 
modern concentrating plant large quantities of 
blende have been obtained from the old dumps ; 
indeed, it is a question whether the bulk of 
what has figured in the returns as coming from 
this mine has not been obtained on the sur- 
face. There is no lack of old miners in Flint- 
shire who have stories to relate of the fabulous 
amounts of blende to be easily obtained at the 
expense of draining abandoned lead-mines. The 
once famous Talargoch lead-mine, whose ruins 
are familiar to the Rhyl tourist, is especially men- 
tioned by local miners for its reserves of blende, 
but up to the present the capitalist has shied at the 
expense of unwatering the deep shaft. It was for 
this mine that a 100-in. cylinder Cornish pumping- 
engine was made by the Haigh Foundry Company, 
of Wigan, in 1860, though to-day only the bare 





walls of the engine-house remain, Twenty years 
ago the best zinc-mine in Flintshire was the 

alacre, at Gronant ; but the new company which 
took over the mine some few years ago has met 
with a series of misfortunes, and the present out- 
put is quite insignificant. An important develop- 
ment of recent years in Flintshire has been the 
re-opening of the Milwr Mine, near Holywell. A 
new company—the Holywell Mining and Tunnel 
Company, Limited—has driven a tunnel from 
Bagillt, on the railway about two miles off, to the 
mine, the tunnel serving not only as a drainage 
level, but also as a means of conveying the ore 
to the new dressing works at Bagillt. There 
is no doubt that plenty of blende is available in 
the Holywell district ; but the Holway, True Blue, 
Waen, and other setts are still awaiting the advent 
of the capitalist. In this district, by the way, cala- 
mine has been found in considerable quantities in 
the past near the outcrop of the lodes, doubtless 
as an oxidation product of blende. The mines at 
Halkyn are not so noted for zinc as lead, but they 
all yield the former in varying amount. 

A point of some importance which has arisen in the 
last few years is the occurrence of fluorspar in close 
admixture with the blende. One mine in particular 
has suffered considerable loss from this, as the fluor 
cannot be removed in the ordinary dressing opera- 
tions of jigging and buddling. What makes the 
matter of more importance in this district than it 
would, perhaps, be elsewhere, is the fact that the 
blende is sold to chemical manufacturers, who roast 
it to oxide, using the sulphurous fumes in the 
manufacture of vitriol. The decomposition products 
of the fluorspar are found to injuriously affect 
the furnaces, hence the trouble that has arisen, 
and which still, we understand, awaits solution. 

Passing over Carnarvonshire, which has cnly 
one mine—the Trecastell—working since the 
Welsh Crown Spelter Company gave up opera- 
tions ; and over Montgomeryshire, where the 
output of the Van and Nant Iago Mines is 
unimportant, we may glance at Cardiganshire, 
where the position is of some interest. In 1906 
only four mines made returns of ore from this 
county, whereas in 1902 there were six mines 
working, and in 1888 fifteen, though more than 
half the output came from Frongoch alone. We are 
not going into the accounts of any particular mining 
company, but it is pretty clear that more loss than 
profit is associated with Cardiganshire zinc-mining 
atthe present day., There are several factors of 
importance;which may be taken as contributing to 
this sombre position, but we can only refer to one, 
and that is, the prevalent complexity of the ore. 
Iron pyrites is a common constituent of the lodes, 
especially the Estymeon lode, which is being 
worked by the Kheidol Mining Company, near the 
Devil’s Bridge. It has long been recognised that 
the inadequate water dressing system must be 
succeeded by some improved process, and it is 
interesting to note that the installation last year of 
a Dawes magnetic separator has given preliminary 
results which seem to indicate the solution of a 
vexatious problem. It may be mentioned that the 
water-wheel, so common a feature in Cardigan- 
shire mining, has been replaced at Rheidol by a 
turbine. 

Going back to England, we find that zinc is 
being obtained in only three counties besides the 
two in the North already mentioned. Cornwall 
has never been a zinc-producing county of any 
importance, and in recent years small returns have 
only been made from two mines—Wheal Ellen of 
St. Agnes and Budnic Consols. Some of the com- 
plex ore at Dolcoath, which has not hitherto been 
worked, contains zinc as well as copper, and now 
that it has been‘found amenable to the Elmore 
vacuum process, it is probable that in the future 
Dolcoath will figure as a zinc-producer iit a small 
way. A fair amount of blende has been obtained 
in the past at the Shropshire lead-mines, though 
only small quantities are now being got at the 
Snailbeach, Bog and East Roman Gravels, the bulk 
of this in recent years coming from the old dumps. 
The strata here are conformable with the Lower 
Silurian of Cardiganshire, and fluorspar is quite 
unknown. In Derbyshire the mountain limestone 
is nowhere so prolific in blende as it is in North 
Wales, though an increasing quantity is being 
obtained from Mill Close, the premier lead-mine of 
Great Britain. In 1906 766 tons of 45-per-cent. 
ore were got, some previous figures being 538 tons 
in 1902, and none in 1888. 

The Mill Close blende is characterised by a large 
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admixture of iron pyrites, and owing to the diffi- 
culty experienced in dressing it to a sufficiently 
high standard some quantity was allowed to accu- 
mulate, the mine drawing such a large revenue from 
lead that the matter was not of much importance. 

Scotland has never been a great producer of 
bleade, though fifty years ago fair quantities were 
raised from the Black Craig Mine in Kircudbright- 
shire, a few miles from Newton Stewart ; this mine 
was shut down in 1883. At the present time the 
Queensberry lead-mine, Wanlockhead, Dumfries- 
shire, is the only producer, yielding an average of 
about 100 tons a year. It may be mentioned that 
a change in the proprietorship of this old mine has 
recently taken place, a new company having taken 
over the property from the Duke of Buccleuch, by 
whose fa nily the mine has been worked for gene- 
rations. Inthe Isle of Man, considerable quantities 
of blende have been obtained from the Great Laxey 
Mine, and smaller amounts from Snaefell. In 1906 
the former mine produced 2017 tons of 50 per cent. 
ore, but although this is a good advance on the 
previous year, it isa long way behind 1888, when 
the output was 4600 tons, or the 7567 tons of 1881 

So much for the distribution of zinc-mining in 
Great Britsin ; a word may now be said on one 
or two generalities. As we have already said, 
the only ore now of importance is blende, often 
called by the miners ‘‘black Jack.” Blende is 
found of all tints from white, light and dark 
brown, to black, the bulk of what is at present 
mined in England and Wales being so brown that 
one wonders how the term “black Jack” evei 
became such & common synonym. The black colow 
is due to iron sulphide, and it is not suprising that 
the black variety is largely found in certain of the 
pyritic lodes in Cardiganshire, though the brown 
also occurs in the same lodes. With regard to the 
profits of zinc-mining, it is difficult to give much 
information, as the bulk of the ore is being got by 
private firms who do not publish their accounts 
Speaking, however, from a knowledge of the losses 
which have been sustained in recent years—though 
mostly by firms of such wealth and position as have 
been mentioned above—it is pretty evident that in. 
vestmen's in British zinc ventures should be limited 
to those who have spare money, the loss of which 
would not be severely felt. There is, perhaps, 
more than ordinary mining risk to run, because’ of 
the great uncertainty attending the market. The 
threatened slump in the price of the metal has been 
averted for the time being by restriction in the 
Silesian output, as mentioned earlier; but it is diffi 
cult to see how the present level can be maintained 
for long, unless other large producing: countries, 
like America, come into line. Then there is the pro. 
spective zinc from complex ores which, though its 
appearance has been much delayed, is sure to turn 
up before long. Jt seems rather curious that the 
highes’ output of British zinc ore—viz., 35,000 tons 
—was in 1881, when the mean price of the metal 
was 16/. 183.; but in the absence of particulars 
as to assays, &c., it is not much use commenting on 
the fact. Zinc in the form of ore, as well as crude and 
manufactured metal, comes to us from Germany, 
America, Spain, Italy, and various other countries, 
the total value of the imports in 1906 being 
3,476,1451., while the value of the ore mined in 
Great Britain amounted te only 142,0541., a much 
greater discrepancy than in the case of lead. 





FRENCH WARSHIP CONSTRUCTION. 

It is no exaggeration to say that among the 
questions connected with naval architecture none 
has so great an importance as that which relates 
to the time occupied by the construction of ships. 
This statement forms the opening of a paper 
read by Mr. C. Ferrand, Ingénieur en Chef de la 
Marine, at the meeting of the Association Tech- 
nique Maritime, held in Paris, on May 6 last, in 
which he compares the activity displayed in British 
and German naval yards with the dilatoriness that 
generally obtains in France. In pointing out the 
fact that France takes five years to build the ships 
which Germany can build in three years and 
England in two, Mr. Ferrand adds that the five 
years he mentions apply to the French Govern- 
ment yards; the private yards, when they are not 
hampered by Government red tapeism, can build 
quite as rapidly as the German yards. 

In France the time reckoned for the construction 
of a ship counts from the date upon which the 
order for laying it down is issued by the Admiralty to 
that of the entrance of the ship into actual service; 





in England and in Germany the time'counts from 
the actual laying down to the completion—that is 
to say, to the commencement of the trials. Now 
in France there is a long interval between the 
order and the actual laying of the keel, and an 
approximately equal interval is taken up by the 

















trials. The author illustrated this by the following 
figures :— 
ans Le | ra 
République .. June 28, 1901 Dec. 2,1901 | 5months 
mocratie .. . | April 5,1902 | March1, 1903 | 18 months 
J. Michelet .. --| April 5, 1902 June 1, 190% | 26months 
Waldeck-Rousseau..| July 31,1905 | June16,1906 | 11 months 
Danton os --| May 8,1906 | April, 1908 | 23months 
Commencemen!| Entrance into 
— of Preliminary Effective Interval. 
} Trias. Service. 
Charlemagne April 2, 1898 | t. 6, 1899. 17 months 
Suffren ws Aug. 30, 1902 Feb. 5, 1904 i8months 
Gambetta .. Feb. 22, 1904 July 21,1905 17 months 
République .. July 10,1906 | Jan. 1,1007 | 5months 


‘The above indications would show, according to 
Mr. Ferrand, that when it is stated that France 


takes five years to build a ship, while England 


built the Dreadnought in one year only, the com- 
parison is not a fair one, seeing that the Dread- 
nought was commenced in January, 1906, and com- 
pleted in January, 1907; but the order for the 
ship was given before midsummer, 1905, and her 
trials took up more than half of 1907. Hence, 
by counting the time as it is counted in France, 
over twenty-four months, and not one year only, 
were occupicd by the Dreadnought—a result which 
is sufficiently remarkable in itself and does not 
require any exaggeration. Hence, also, the com- 
parison, five years taken by France, three years by 
Germany, and two by England for building a battle- 
ship, given by the author of the paper. 














| | 
_ 1906. | 1907. 1908. 1909. 1910. 1911. 
&:,i. & £ &...14>,8 £ 
Danton (build- 
ing in Govern- | 
ment yard) ..|66,612 209,602 | 356,864 526,059 | 539,400 | 234,400 
Voltaire | 
(building in | 
private yard)/12,253) 183,303 | 271,520 | 480,790 | 624,320") 499,640 
' ! | } 


The financial question is at the root of the whole 
matter in regard to delay. An example of the dis- 
tribution of expenditure, according to the budget 
of the present year, is given in the paper, in 
the table above. 

If the French Navy succeeded in building in three 
years the ships the order for which was given out 
on May 8, 1906, these ships would have to be paid 
on the budgets for 1906, 1907, 1908, and 1909; by 
dividing the cost over the four years instead of over 
the six, the budget for the navy would have to be 
increased by 960,000/. in 1906, by 2,000,0001. in 
1907, and by 1,800,000/. in 1908. This cannot be 
done, and the navy offices have to wait until 1909 
and 1910 before there will be allotted to shipbuilding 
yearly payments of such amounts as will allow of 
really active work being carried out. Seeing that the 
regulations in regard to accounts require that the 
work effected in any one year must be paid out of the 
funds provided for that same year, it is necessary 
to proceed rapidly with the ships ordered in 1906 
only during the years 1909 and 1910, at a time 
when they ought to be placed in active service. The 
situation is such that if the yards built quicker than 
is prescribed, effective measures would have to be 
taken to delay them. The Central Naval Offices in 
Paris, through lack of available funds, have been 
obliged on various occasions to restrict the activity 
of the yards; this, adds the author, is ancient 
history, but the fact, nevertheless, remains that 
the yards are compelled to proceed slowly, and this 
has favoured, as it were, the numerous existing 
causes which make for delay. 

As a remedy, the author would propose to include 
the construction of new ships in a special extra- 
ordinary budget, as is done in Germany, and when 
the construction of a new unit had been voted by 
Parliament, the necessary subsidies for completing 
it would run no risk of being declined by Parlia- 
ment ; the necessary funds would be considered as 
placed at the disposal of the Navy, which would 
then be able to utilise them to the best possible ad- 
vantage. With the present practice, however, the 
Navy Department draws out programmes in which 
are provided amounts for forthcoming years much 





in excess of those for the year under immediate 
consideration ; when the - following years. are 
reached, no further consideration is given to the 

rovisions formerly drawn up. The aim of the 
Minister of Finance is that expenditure be main- 
tained low ; the difficulty is met by anene the 
provisions forward by one year or two, and the 
result of this mode of operation is to delay more 
and more the fulfilment of a programme. 

In dealing with the manner in which the building 
of a ship should proceed, the author states the 
very evident fact that the drawings should be 
got out and the contracts for the material and 
machinery: passed in a definite order corresponding 
to the rational’ progression of operations at the 
naval yard. Thus, if it takes 20 months to build 
the turrets, 24 months to build the engines, and 
12 months to build the hull, it is quite clear that 
the engines should be put in hand first, then the 
turrets, and lastly the hull. The French Navy 
does not proceed on these rational lines ; it gives 
out the order for the hull first, then a long dis- 
cussion is started on the type of turrets to be used, 
and these are ordered at a time when. they ought 
to be completed. The same takes place in regard 
to the boilers : a selection among the various ropes 
of boilers raises such an amount of discussion that 
the Secretary of State for the Navy postpones a 
decision and an order up to the last moment, hoping, 
probably, to bequeath to his successor in office the 
difficulties and the responsibility of a selection. 
The following dates speak for themselves :— 


“Demooratie.” ‘“ E. Quinet.” 
Date of order for the ship April 56,1902 Aug. 27, 1994 
Date of laying'the keel .. March 1,1903. Noy. 6, 1905 
Date of contract for 12-in. 
turrets .. ce ee Aug. 4, 1003 
Date - of contract for 
7.66-in. turrets .. man July 18, 1904 July 16, 1907 
Date ofcontractfor boilers June 6, 1904 Aug. 3, 1906 


In this connection it should. be borne in mind 
that the naval yards require to keep their per- 


_| sonnel regularly employed, with the result that it 


becomes necessary at a given time to put in hand 
a fresh unit to occupy the labour which gradually 
becomes available with the completion of a former 
unit. In order to meet this the Secretary of State 
would have at the right moment to take steps to 
obtain from Parliament the authorisation for laying 
down a fresh unit, for which the necessary credits 
should be made available and the necessary plans 
completed. But the situation at the naval yards is 
neverso met. The Navy, it is true, endeavours to 
approach Parliament in good time, but it is in 
Parliament that difficulies occur; thus the pro-- 
gramme for 1906 was voted at the commencement 
of the year, but was placed on the carpet again by 
aseries of questions at the period when the orders 
were about to be given out, and this led the Secre- 
tary of State to obtain a fresh vote from Parliament 
before he finally signed the contracts. 

The original outline drawings are discussed and 
altered under the varying influences of Parliament 
and the Navy, and up to the last moment schemes 
are dealt with, and not final data.. Then arrives a 
day on which the Secretary for State gives out the 
order for laying down the unit; but this js done 
with the sole object of closing disou » and 
making it possible to start on the detail éfudes and 
drawings. It is therefore a fallacy to date the actual 
commencement of a ship from that day. The order 
for the ship being given, the Admiralty immediately 
proceeds with the business reckoned as the most 
urgent, this being generally to distribute work to 
the naval yards, the workmen in which, through 
lack of orders, are on the point of standing with 
folded arms ; hence the hull is put in hand much 
before the engines, boilers, turrets, &c. ' The work 
on the hull forms a most unsatisfactory operation, 
nothing being yet known as to the dimensions and 
the position of any of the essential parts of the ship. 
It is carried out without order or method, simply to 
occupy the men ; and large portions of the ship are 
built which, it is well known, will have to be taken 
to pieces later on. Owing to alterations in the plane, 
several of the ships are designed twice over in 
course of construction, and there is not the least 
doubt, says the author, that should the French 
Admiralty, using the same methods, entrust one 
of the largest British shipbuilding yards with the 
mere construction of a battleship of, say, the 
Danton class, its delivery would not take place 
sooner than if built in a French yard. He explains 
at length the causes which make for delay; these 
can be summarised in a lack of proper under- 
standing between the designing and managing 
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departments and those in charge of execution. 
Red-tapeism, the interchanging of papers and visas 
for every trifling detail, also play a large part in 
causing delay. Thus, when a naval yard, or a 

rivate shipbuilding firm, raises a ‘point of detail 
in the construction of a ship, the :reply from 
the Ministry takes three months in the i 
course; should discussions, however, be raised, 
the loss of time is in to six months, and 
occasionally to one year. The differences of opinion 
entertained by the Ministers who su each 
other at the head of the Navy have also been the 
cause of serious delay in the increase in number of 
French fighting units. It occurs also that orders 
for fresh units are given out at atime when the 
men are fully occupied with work on hand ; this 
method of proceeding, says Mr. Ferrand, is prefer- 
able to that referred to above, but it has the. dis- 
advantage of increasing the nominal time taken for 
construction. 

Interesting dates are given to illustrate the delay 
experienced in the ease of various ships of recent 
construction; and the very rae statement is 
made that when a Government y has received 
from the Ministry the order for laying down a unit, 
the yard has to ask the Ministry to sanction the 
purchase of the required plates for that same unit. 


The author also reviewed the situation as regards. 


private companies. Whereas it takes a fortnight 
in England to obtain plates and sections, it. takes 
in France three or four months. The French 
works require six to eight months to supply steel 
castings of simple shape ; a sternpost cannot be de- 
livered under a year. Such unfavourable conditions 
are partly explained by the hesitancy and absence 
of method which rule in the Ministry of Marine. 
If the latter had definite programmes, and worked 
up to them, the industrial concerns of the country 
would be less timorous ; they would, if need be, 
increase their means of production, -with a view to 
manufacture in larger quantities, and more rapidly. 

The inspection of the material in course of manu- 
facture is another cause for delay. It is essential, 
of course, that material of first quality only should 
be used in ship construction, but now that the 


manufacture of steel has reached such a high degree 
of perfection, and that the heroic 


are passed, 
is it necessary, asks the author of paper, that 
active means should be taken to prevent the 
putting in place of a plate ora rivet when the manu- 
facture of the metal. used for these has not been 
witnessed by the naval inspector? Time is also 
lost in armour-plate tests. When a plate for testing 
is selected from a lot, a suitable backing, similar 
to the ship’s side, has to be built up, and several 
months are spent in correspondence, work, and 
tests for each separate plate. The Government 
engineers, moreover, do not concern themselves 
sufficiently with setting out simple shapes, easy to 
manufacture, and very often the armour-plates, in 
particular, are designed in total unmindfulness of 
the difficulty of execution. 

The trials of ships also take up too much time ; 
the trials of all the numerous auxiliary engines are 
often very laborious. For the latter class of engines, 
competition has been carried to excess, with a view, 
perhaps, to save 40001. first cost on a ship of 
2,000,0001.; this saving is more than compensated 
for by more lengthy trials and difficulties in actual 
service. The time taken by the trials is further 
increased by the practice, now very general, of 
ordering from different builders the boilers, the 
engines, and other main apparatus, all of which 
require independent tests. 

Some of the remedies advocated are stated in the 
foregoing. The paper coucludes by detailing them; 
they are, briefly, decentralisation in some depart- 
ments, centralisation in others, giving the right 
persons the required authority, and less red tape. 
No far-reaching reforms are necessary, says the 
author, but only measures of detail, such as a 
Minister can obtain by a decree. 

Considering the decrease in the number of men 
employed in the naval yards, the reduction of the 
working hours to eight, and the state of mind of 
the men, the author very greatly questions whether 
the 18,000-ton battleships now in progress will 
completed in the four years originally stipulated. 





MINING EXHIBITION AT OLYMPIA. 
(Concluded from page 77.) 

Ow1ne to lack of space we were compelled in 

the notice of the above Exhibition which we pub- 

lished last week to omit several of the exhibits 


} which are worthy of attention. One of these is the 
stand of Mr. John Thompson, of Wolverhampton, 
where visitors who are in in boiler work 
may see a section of a 30-ft. by 9-ft. 3-in. Lan- 
cashire boiler with Thompson dished ends. Only 
three plates are used in the construction of the 
shell of each of these boilers, two plates in each 
corrugated flue, and two dished ends, and the 
flues can be removed without taking off either of 
the end plates. The boiler, a section of which 
is exhibited at the stand, would be capable of 
working at a pressure of 200 lb. per square 
inch, the shell-plates being 1 in. thick and the 
flue-plates ; in. thick. Some of the advan- 
tages claimed for this type of boiler are that, 
owing to the dishing of the end-plates, no stays 
whatever are required, and consequently there are 
no stay-rivets, which are often a cause of trouble 
through leakage. The end-plates are flanged, so 
that no angle-ring is required for fixing them to 
the shell. ey are also flanged to receive the flues, 
the front end-plate being flanged outwards, so that 
wet ashes falling from it are not liable to lie 
against the boiler. The form of the ends also 
facilitates expansion and contraction. 

Noticeable among the stands of makers exhibitin 
engines is that of Messrs. Browett, Lindley, an 
Co., Limited, Sandon Works, Patricroft, Man- 
chester, for the firm have on view one of their 
latest standard enclosed three-crank three-cylinder 
triple- expansion double-acting vertical steam- 
engines, which is arranged to run at 300 revolutions 
per minute, and is suitable for driving a 400-kilo- 
watt dynamo as a normal load when working con- 
densing with steam at 150 lb. to 180 lb. pressure 

r square inch. The engine is fitted with forced 
ubrication. It is not running under steam, but is 
driven by a motor, in order to show the action of 
the various parts. . Throughout, the workmanship 
appears to be excellent. 

mping machinery is to be seen at many of the 
stands, several of the firms already mentioned 
having exhibits of this class. Messrs. R. Warner 
and Co., Limited, 97, Queen Victoria-street, E.C., 
are well represented. Among their exhibits is a 
treble-ram colliery pump with gun-metal rams, 
valves, and seats. e ram is 5 in. in diameter 
with a stroke of 9 in., and it is suitable for a lift 
of 400 ft. Itis provided with cast-iron spur gear, 
having teeth 2 in. pitch and 5 in. wide. 6 pump 
has a capacity of 4000 gallons per hour at 40 reyolu- 
tions per minute. The ratio of the gear is 5.6 to 1. 
This type of pump is also made with an extended 
bed-plate for an electric-motor to drive through 
double-reduction gear, a raw-hide pinion being 
fitted to the motor-shaft, and a machine-cut spur- 
wheel on the counter-shaft. In addition to this 
there is a belt-driven centrifugal pump, which has 
a capacity of 750 gallons per minute for a head of 
from 30 ft. to G0 ft. The pump can be fitted with 
removable liners, specially suitable for coal-washing 
plant. There are many other exhibits which illus- 
trate well this firm’s work, but it is so well known 
that there is no need to go further into details. 
Messrs. Samuelson and Co., Limited, of Banbury, 
have on show at one stand of Messrs. Fraser and 
Chalmers, Limited, 3, London Wall-buildings, E.C., 
a small rotary-pump, known as the ‘“‘Acme.”’ It is on 
the Roots ecm. and is recommended for use 
in mines, e construction is simple, consisting of 
two rotary pistons, which are accurately machined, 
and roll against each other without actual contact. 
The revolving parts are mounted on high carbon 
steel spindles. The bearings are of the self-acting 
ring type. The pumps are made in capacities from 
2800 to 30,000 gallons per hour. Firms other than 
those we have already named in connection with 
other work, who have exhibits of pumps are Messrs. 
Gillespie and Co., Leadenhall Buildings, 1, Leaden- 
hall-street, E.C.; Messrs. Gwynnes, Limited, 81, 
Cannon-street, E.C.;- Messrs. Haniel and Lueg, 
Broad-street House, E.C.; Messrs. Lee, Howl, and 
Co., Limited, 110, Cannon-street, E.C.; Messrs. 
R. H. Longbotham and Co., Limited, Ings Foundry, 
Wakefield ; Messrs. A. ©. Potter and Co., Lant- 
street, Borough, who have also a very good exhibit 


be |of cores taken from borings, one of them being 


28 in. diameter, cut from New Red sandstone ; 
and Messrs. Scott and Mountain, Limited, Close 
Works, Gateshead-on-Tyne. This last firm also 
exhibits a double-drum electrically-driven winding- 
gear, designed for lifting an out-of-balance load of 
1 ton from a shaft 500 ft. deep at a speed of 
350 ft. per minute. A 40-horse-power three-phase 





alternating - current motor, driving through a 





machine-cut pinion, is used as the motive power. 
The. same makers have also a 5 to 10-horse-power 
portable main-rope haulage-gear on view. It has 
an 18-in. by 10-in. drum, suitable for a rope speed 
of four miles per hour.” 

What is now a very important industry in con- 
nection with mining operations, particularly with 
that of coal-mining, is the manufacture of apparatus 
for rescue-work, in which may be included such 
things as ambulances and kindred appliances, and 
the stand of Messrs. Siebe, Gorman, and Co., 
Limited, Westminster Bridge-road, London, 8.E., 
contains many articles of interest.. Among these is 
a self-contained breathing apparatus (the Fleuss- 
Davis patent), the principle of which is that the 
wearer breathes the same air over and over again, the 
carbonic acid being absorbed after each expiration, 
while at the same time the requisite amount of 
oxygen necessary to support life is restored to the 
air. This apparatus is the prototype of all those 
using compressed oxygen and caustic soda, all 
others of the class being based on this principle. 
The use of the apparatus is demonstrated by an 
air-tight room filled with smoke or sulphur fumes, 
in which a man wearing the appliances may be seen 
at work. There is also one of the firm’s well- 
known diving apparatus on view. 

Messrs. Hy. Simonis and Co., Norfolk House, 
Norfolk-street, Strand, W.C., have one of their 
‘** #rolith” patent liquid-air rescue apparatus on 
view. This is self-contained, and supplies its wearer 
with fresh air at low temperature and rich in 
oxygen. One charge will last for 2} heurs with- 
out regeneration, chemical process, or ‘similar 
complications, and it is very light, weighing only 
about 12 Ib. Several ambulance appliances may 
also be seen at this stand, which include a 
‘*Veleda” stretcher having a steel frame, which 
folds up into a knapsack and weighs about 23 Ib. 
There is also a convertible ambulance cycle, which 
combines a cycle and a two-wheeled litter. In 
addition there is a new form of mining stretcher, 
which allows the patient to be drawn up in the 
cage. An interesting form of stretcher, known as 
the ‘‘ Shamrock,” may also be seen at the stand of 
Messrs. Clarke, Steavenson, and Co., Limited, 
Hoyland Common, Barnsley. It is fitted with 
oxygen equipment, and enables an injured person 
to be conveyed safely through any part of a mine 
or similar place which may be filled with poisonous 
gas. Anyone borne on this stretcher is quite 
unable to breath any injurious gas, and is at the 
same time supplied with oxygen. The well-known 
Draeger rescue apparatus is exhibited by Mr. 
Richard Jacobson, 11, Water-lane, Great Tower- 
street, London, E.C., and also a new electric 
safety-lamp for mines, which will burn for eleven 
hours; it is fitted with accumulators. Messrs. 
Wilson and Stockwell, Bury, Lancashire, show 
several ambulances, one of which is a two-wheeled 
hand-ambulance, as made for the St. John’s 
Ambulance Associations, foreign governments, and 
various public bodies. One of the firm’s colliery 
ambulances may also be seen in the gallery, 
> connection with the model colliery erected — 
there. 

Portable and semi-portable locomobiles worked 
with saturated and superheated steam are exhibited 
by Messrs. Heinrich Lanz, whose representative is 
Mr. G. Reimers, 6, St. Bride-street, Ludgate-circus, 
London, E.C. A very high economy in coal and 
water is claimed for these engines. 

Coming now to the more miscellaneous exhibits, 
several water-softeners are on view. Among these 
is one of the well-known type made by Messrs. 
Lassen and Hjort, 52, Queen Victoria-street, E.C. 
It has a capacity of 1000 gallons per hour. Messrs. 
Joseph Wright and Co. ,*of Tipton, exhibit a softener 
that has not been shown before. It is for use 
with soda, not lime, and is of the water-wheel type, 
in which a portion of the water to be treated flows 
over a wheel, and actuates the driving mechanism, 
which consists of a chain fitted with buckets, which 
dip into the soda tank, and raise the required 
amount of soda solution for softening ‘~ oe 
Erith’s. Engineering Company, Limited, 70, Grace- 
church-street, E.C., also have a softener and oil 
separators on view. 

e Gandy Belt Manufacturing Songer: 
Limited, 97, Queen Victoria-street, London, E.C., 
are well represented, among their collection of 
exhibits being an old ‘‘Gandy” main driving belt 
36 in. wide, which was in use in a London mill 
for eighteen years, and was afterwards sold to 
the makers for temporary work driving from 4 
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motor. A great variety of other belting is also on 
view. 

We are reminded that the best Yorkshire iron still 
retains its name for superior Fae by the stand 
of the Farnley Iron Company, Limited, near Leeds, 
Yorkshire, the chief feature of the exhibit being 
specimens of iron which have been subjected to 
tests showing the quality. The central trophy of 
the stand is made up of iron bars and plates 
illustrating various blacksmith’s tests. It stands 
7 ft. high. As illustrating the high favour in which 
this class of ironstands we may note that the mines 
of the Transvaal are now using Farnley iron for all 
their mining purposes, including the upper part of 
the stems of the stamps, for it has been found that 
with steel crystallisation soon sets up in these parts, 
and they break. We were informed that until 
recently the mining firms had been using foreign 
charcoal iron for this purpose, but have now dis- 
continued its use in favour of Yorkshire iron. 
A very interesting assortment of specimens of best 
Yorkshire iron may also be seen at the stand of the 
Low Moor Company, Limited, Bradford; these 
include samples of boiler-plates, chains, &c. In 
the galleries different mining operations are de- 
picted, with more or less reality, and should be 
seen. 

Our notice of this Exhibition has, however, now 
extended to such a length that we are unable to 
devote more space to it, and we must conclude. 
There are, of course, many exhibits to which we 
have not alluded, but these will no doubt soon be 
found by visitors who are attracted to the Hall. 
That we have omitted them is due to their number, 
not to any lack of importance. 





NOTES. 
THE DirreRENT PHases or Matrer. 

In an article published in the Revue Générale 
des Sciences M. ©. E. Guillaume, of the Inter- 
national Bureau of Weights and Measures, has re- 
viewed the recent work on the different states of 
matter. Just as Andrews proved that there was 
no real discontinuity between the liquid and 
gaseous states, so MM. Tamman, Spring, and 
others have shown that there is not necessarily a 
discontinuity between the solid and liquid phases 
of a body. Experiment shows, for instance, that 
an amorphous solid has no definite melting-point, 
though a crystalline solid has. Solid water has 
commonly a crystalline structure, but by cooling it 
to —60 deg., and at the same time submitting it to 
a pressure of; 2000 to 3000 atmospheres, Tamman 
found that the ice was converted into a new variety 
of solid water, denser than ice, which would 
apparently be the stable form even at 0 deg. Cent. 
under a pressure of 10,000 atmospheres. Kahl- 
baum, again submitting samples of ordinary metals 
to a hydrostatic pressure, which in some cases was 
as much as 20,000 atmospheres, found that these 
samples were converted into a solid less dense at 
ordinary pressures than the ordinary form. The 
specimens generally altered also in shape, shorten- 
ing or lengthening as the case might be, and 
their surfaces lost their polish. Other experi- 
ments on wire-drawing made by Spring confirmed 
these results. In general, wire-drawn metals 
proved less dense than normal samples. Bismuth, 
however, proved an exception, its density being 
augmented. Generally this metal is extremely 
weak and brittle, but when “‘ extruded” as a wire 
through a small orifice, by great pressure, the 
wire proved quite flexible, and could be tied into 
a knot without the slightest: tendency to break. 
M. Guillaume remarks that these experiments lead 
to the conclusion that all solids under heavy pres- 
sures tend to be converted into an amorphous state, 
which has no discontinuity with the liquid and 
gaseous phases. At the pressures met with a few 
miles. below the surface of the earth the rocks or 
other material’ are at once fluid, and yet as rigid 
as steel.- They will flow under the slightest lack 
of symmetry in the forces acting on them, though 
their viscosity is, of course, enormous, and hence 
enormous lapses of time are n for large 
movements. He suggests that the conditions met 
with in the interior of the globe may suffice to 
account for the production of radioactive elements 
by a process of synthesis. If the enormous pressure 
obtaining in the interior of the globe is the cause of 
the formation of uraniim, then the radioactivity of 
the latter is merely a restitution of a small portion 
of the energy liberated on the condensation of our 
globe. The fact that pressures of 2000 atmospheres 





have been found to have no apparent influence on 
the radioactivity of radium does not, in his view, 
provide a conclusive argument against the hypo- 
thesis advanced, since this pressure is 8 
relatively to those existing in the interior of 
the earth. 


Tye Insurance or Lasour IN FRANCE. 


We dealt in detail with the question of labour 
insurance in France in two former issues (see Ewat- 


NEERING, vol. lxxxi., pages 694 and 793), and stated’ 


that legislation had intervened for the insurance of 
workmen against accidents ; we added that all the 
weight of this insurance would fall on the owners of 
works. It appears that the statistics issued by the 
various insurance companies, mutual benefit socie- 
ties and guarantee syndicates all show a formidable 
and uninterrupted progression in the number of 
minor accidents. Thus the Building and Public 
Works Guarantee Syndicate states that the number 
of cases of temporary unfitness for work per mil- 
lion francs (40,0001.) of wages insured has risen from 
74.6 in 1899 to 145.4 in 1906. The Iron and Steel 
Works Guarantee Syndicate show that the numbers 
have increased by 21.53 per cent. between 1905 avd 
1906 ; the increase from 1900 to 1906 has been 51.93 
per cent. in number. The progression in the number 
of minor accidents is further intensified by the con- 
stant progression in the average duration of tem- 
porary unfitness for work which the accidents have 
entailed, and consequently in the average monetary 
compensation due. Thus one guarantee syndicate 
points out that the average duration of temporary 
unfitness for work following an accident was 17.02 
days in 1899 and 23 days in 1907, equal to an in- 
crease of over 35 per cent. for that period. Since the 
coming in force of the law of h, 1905, the 
number of accidents resulting in an incapacity for 
work of from five to less than eleven days has 
gradually decreased, the tendency on the part of 
the men being to unduly increase by a few days 
their absence from work, in order to benefit by a 
clause which provides half the wage for the first 
few days. The right given the men to select their 
own doctor when an accident happens to them, 
the exercise of which right is, in theory, quite 
correct, has practically placed works owners entirely 
into the hands of a small number of doctors who 
lack both science and conscience. It is asserted 
that these doctors, mostly young practitioners who, 
previous to the law, had, so to speak, no clients at 
all, have succeeded, by reprehensible methods, in 
working up a good practice by taking in hand, as it 
were, men who meet with accidents in the course 
of their work. Mr. A. Villemin has stated in La 
République Frangaise that he could point out several 
‘* specialists” residing in Paris who earn in this 
manner over 20001. per year. And it is not the 
better care the men receive at the hands of these 
‘* specialists” which justifies this high figure ; it is 
explained that a regular system of enlistment of 
the men takes place at the gates and doors of 
factories, works, town-halls, justice-of-the-peace 
rooms, insurance companies, and in the hospitals. 
These doctors, when they have made a con- 
vert, multiply their calls, their dressing of wounds, 
carry out m es, and submit their patients 
to the X and other rays. Works owners can do 
nothing. If they ask for arbitration before a 
justice of the peace, this always entails heavy 
outlay ; and if an expert is called in, he is abso- 
lutely unable generally to say whether the doctor’s 
visits were justified or not, and the ee loses 
the case, and has to bear the whole of the costs. 
Medical expenses alone have increased in seven 
years by 283 per cent. The number of lawsuits 
brought against employers of labour in Paris and 
its neighbouring districts forms every year 35 per 
cent. of the total of cases. In the iron and steel 
trades cases of partial, but permanent, incapacity 
for work have increased in number by 87.89 per 
cent. from 1900 to 1906 ; during the same period 
in the building trades and Public Works they have 
increased by 252 per cent. Comment is needless. 


EXPERIMENTAL Work IN Navat ENGINEERING. 


There has been opened im. Annapolis, Md., an 
engineering experimental station in connection with 
the United States Navy. Such a department of 
the navy is of the first importance, and ought, as 
we have time and again contended, to be added to 
the otherwise very — organisation in con- 


nection with our own fighting fleet. The American 
station gives promise of very important work, 
and the equipment includes the newest ines 








or apparatus, adapted to the special purpose for 
which they are required, and for en imental 
work generally. The danger tobe ed against 
in such a case is attempting too much, because the 
field of research work is so very wide. It is well, 
therefore, that a limit should be put to the work ; 
what is undertaken should be done in the most 
thorough way possible. Theimportance of condensers, ' 
especially in connection with turbine-work, is to be 
investigated at once. For this purpose two of the 
best types of condensers made in America—one of 
foreign design and a fourth ‘‘ totally different from 
any of the others”-—-are to be considered. The 
**Contraflo” system will be experimented with. Its 
leading feature, as is well known, consists in the 
provision made for drawing off the water of the 
condenser from different nests of tubes, in order 
to prevent the hot condensed water dripping from 
the upper to the lower tubes, and heating them. In 
order to test the efficiency of this system a series 
of es gem. me will be fitted to one of the experi- 
mental condensers, and so arranged that they can 
be readily removed and tests made with and without 
these in place. An experimental boiler to be used 
in connection with marine turbines, and another for 
heating and lighting, will be put through an exhaus- 
tive series of tests. These boilers are of the Hohen- 
stein type. At the same time a OO, recordin 
apparatus is to be used to test the accuracy an 
uniformity of stoking, There will be a calorimeter 
to test the coals oak Several types of turbines, 
including the Parsons and Curtis, will be fitted, 
and, in addition, a small machine “ differing mate- 
rially from both of these.” This newer type, it is 
thought, will solve the problem of an engine for 
forced-draught fans much better than an electric 
motor, in view of the hot, dusty positions where 
such blowers have usually to be placed. Should 
tests for these particular turbines with forced- 
draught fans be meg hp = will be fitted to 
a sea-going ship, in order that it may be tested in 
practical work. The Parsons turbine, it is inte- 
resting to note, has been designed for using 
steam at an initial pressure of 500 lb., and of 
300 deg. superheat, so that several problems asso- 
ciated with the economy of the turbine and with its 
capability of taking superheated steam will be 
solved. In the chuhiadd. Iohemshae there will be 
research as to the causes of corrosion on shipboard, 
and as to-its prevention. Suggestion is afforded as 
to the extent of the steam tests by the fact that 
700 tons of fuel have been provided for, while 501. 
has been estimated for lubricating oil, waste, and 
other supplies. We note further that 200l..is to 
be spent on scientific and technical books, and 
literature generally. As the experimental station 
is two miles from the naval station at Annapolis, 
residences are being provided for the director, the 
assistant directors, and their staff. 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, July 10. 

THe past week has brought out some interesting 
facts ing the near future as to iron and steel 
sales. It will be remembered that early in the year 
a large volume of business was placed with the steel 
mills as a precautionary measure, with the under- 
standing that material could be had when and as 
ordered. Since then very little ordering has been 
done on these contracts. During the past week a few 
specifications have arrived at the mills and more are 
expected to follow gradually. At best, however, con- 
ditions are: not encouraging. Mid-summer business is 
slow. Very few inquiries have come to hand this 
month, but enough to warrant a resumption of a 
number of mills. The Cambria Steel Company at 
Johnstown will start up several of its de ents and 
set several thousand men to work who have been idle 
for months. The Homestead mills are to be furnished 
with nine steel cars of 200,000 lb. capacity each, 
the | freight cars ever built. It is estimated 
that this year’s pig-iron output will reach 15,000,000 
tons, or about half the output of last year, and equal 
to the output of 1901. A stronger tone exists in the 
machinery trade. Inquiries are coming from several 
railroad companies for shop equipment. If these in- 
quiries result in orders, they will stimulate activity ina 
number of shops. The agricultural implement industry 
is in excellent shape. Material is being rushed to the 
factories. The export trade is more active, and large 
orders for various kinds of implements are coming 
from European and other sources. Small tools for 
machine-shops and larger tools for engineering plants 
are being more freely contracted for than at any time 
since the opening of the year. mg iron continues 
dull, and prices are unchanged. ere is so much 
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idle furnace capacity that buyers are not obliged to 
urchase in advance. Crude steel is dull and weak. 
illets are 25 dols. Bar iron is 1.40 cents at mill, and 
orders are slow. The business interests are waiting 
on the railroads to make a start. 
The window-glass works will resume next week full 
time—several weeks earlier than usual—on account of 
the exhaustion of stocks. 








WAR OFFICE COMPETITION FOR LIGHT 
TRACTORS. Y 

Tux Secretary of State for War offers a money prize 
for the tractor that most aoe | fulfils the military re- 

uirements hereinafter ment: , to be adjudged by the 

ar Office Mechanical Transport Committee on conclu- 
sion of a series of trials. The trials will commence about 
the end of February, 1909. Forms of entry and complete 

articulars will be supplied on application to the 
[tee ey Mechanical Transport Committee, Whiteball, 
London, 8.W. Entries must be made on these forms 
and lodged with the Secretary, Mechanical Transport 
Committee, on or before August 31, 1908. A specifica- 
tion, accompanied b tN peer drawing of the tractor, 
which will considered confidential, must accompany 
each entry form. The price of the tractor must not exceed 
10002. 

A firm or individual may enter more than one 
tractor on separate Ba od orms, but drawings and 
specifications are required for each tractor. The entrant 
by signing the entry-form shall to the conditions 
herein set forth, and to such decisions as may be arrived 
at by the Mechanical Transport Committee. The Com- 
mittee to, have the right to refuse any entry, or to suspend 
the trial of any tractor without ing areason. His 
Majesty’s Government reserves the right to abandon the 
trials if the number or nature of the entries does not 
justify the holding of them. His Majésty’s Govern- 
ment to have the right of purchasing all or an 
of the competing tractors at the price which shall 
be stated on the entry-form, His jesty’s Govern- 
ment will purchase the winning tractor, if in the 
opinion of the Mechanical Transport Committee it suffi- 
ciently meets military requirements. Two sets of fully- 
dimensioned detailed drawings must hoengsiaed free with 
any tractor purchased. The Mechanical Transport C2m- 
mittee to have the power to carry out such tests as may 

deemed necessary or desirable, in addition to those 
laid down in the general scheme. The entrant to have 
the right to refuse to carry out any test, but such refusal 
shall render the tractor liable to disqualification. Any 
violation of the conditions on the part of the entrant, bis 
representatives or servants, shall render his tractor or 
tractors liable to disqualification. The decision of the 
Committee on all matters connected with the competition 
shall be final. His Majesty’s Government shall not be 
held responsible for any damage caused to or by any 
competing tractor during the trials. 


ConDiITIONS. 


1. Weight.—Not to exceed 7 tons gross weight when fully 
loaded with all fuel, water, and stores necessary for a 
100-mile road trial when hauling a gross load of 8 tons, 
Registered weight not to exceed 6 tons. _ ” 

2. Legal Requirements.—To comply with the require- 
ments of the Heavy Motor Car Order, 1904; attention is 
called to Special Clause XVII. for Military Tractors, 

3. Load to be Hauled, Speed, and Distance.—To be 
capable of hauling a gross load of 8 tons over average 
roads for a distance of 100 miles at an average speed 
of 5 miles per hour, without filling up water tanks or 
replenishing the fuel tanks or bunkers, The whole of 
the water and fuel for this 100-mile road trial must be 
carried on the tractor itself, and may not be carried in 
whole or in part on the wagon hauled. | 

4. Gradients.—To be capable of hauling a gross load of 

8 tons up a gradient not exceeding 1 in 10, and by means 
of a winding-drum to haul this load up a gradient of 
1 in 6. 
: 5. Speed.—When hauling a gross load ne ; — the 
norm ee gear is not to ex miles per 
hour, and that on r hay ome gear must not be less than 
14 miles per hour. : 

6. Gears.—The tractor to be fitted with at least two 


—_ in the case of the steam-engine, or three speeds in 
t 


e case of the internal-combustion engine. 

7.—G@eneral Capabilities.—To be capable of being driven 
through water 2 ft. ag Dypan ye os its motive power bein 
seriously affected. To be so designed and construc 
as to be capable of travelling over all classes of roads 
without excessive wear and tear, or injury either from 
shock or from any of its lower portions striking obstacles 

jecting 18 in. above the general surface of the ground. 
To be capable of travelling ‘‘across country” to a limited 
extent. 

8. Springs.—To be spring-mounted on all axles. 

Brakes.—To be fitted with at least two independent 
systems of brakes, one of which must be on the driving- 
wheels. Provision to be made capable of manipulation 
from the foot-plate for eee locking together each or 
every pair of driving: wh : 

10. Awning.—To be fitted with a full length awning 
and removable side w roof curtains, 

11. Control Levers.—The handles, levers, or other 
arrangements for controlling the m ism to be so 
arranged that the tractor can be easily manipulated by 
one manon the foot-plate. The exhaust to be discharged 
vertically upwards from above the level of the awning. 
,12, Lubrication.—The lubricating arrangements to be 
such that a distance of 50 miles can be covered without 





the necessity for the driver oe assistant leaving the foot- 
plate to replenish the same. Provision to be miade to 
prevent oil being dropped on the road from the engine or 


gearing. 

13. Mud and Dust.—The mechanism to be protected 
from mud and dust. - 

14. Winding-Drum.—To be fitted with a winding-drum 
carrying 100 yards of flexible galvanised stee! wire ro} 
with a breaking strain of not less than 7 tons. Suitable 
sheaves to be provided so that a fair lead may be obtained 
for the winding-drum rope to either the forward or after 
end of tractor, and from thence in any direction’ within 
an “— of 90 deg. on either side of fore-and-aft centre 
line of the tractor. The winding gear to be so arranged 
that the wire rope can be paid out from the drum whilst 
the tractor is moving ahead or astern. 

15. Driving-Wheels.—The road driving-wheels, if of 
ordinary design, to be not less than 5 ft. and preferably 
5 ft. 6 in. in diameter, nor less than 12in. in width at the 

iphery, to be fitted with road strips not more than 
eine wide nor less than j-in. deep, fixed diagonally 
across the periphery. Vide Article X VIL. Heavy Motor- 
Car Order, 1904. 

Other wheels to be not less than 3 ft. 6 in. in diameter. 

16. Fuel.—No restrictions are placed on the nature of 
fuel or class of engine, whether steam, internal-combus- 
tion, or otherwise, except that liquid fuel having a flash- 
pees of lees than 75 deg. Fahr. (Abel’s close test) will not 

allowed. 

17. Petroleum Spirit.—Petroleum spirit may, however, 
be used for starting up, — it is successfully de- 
monstrated at least twice during the trials that the engine 
can be started from cold in less than 20 minutes without 
its ety a lamp for heating the vaporiser will be per- 
mitted. 

18. Fuel - Tanks.—If petroleum spirit is used, the 
arrangement of tanks, connections, &c., must of a 
permanent nature ; the po aan of the petroleum spirit- 
tank must not exceed 2 gallons. 

Where liquid fuel is used, the tank must be of ample 
strength to withstand vibration, so arranged that it can 
be readily filled and emptied, to be independent of the 
frame and capable of being easily removed. 

Filling holes, inspection covers, and all 
tions must be so arranged as to be capa 
sealed with wire and lead seals. 

19. Nature of Fuel.—Great importance is attached to 
the nature of the fuel used, it must be low in price, 
economical, safe for carriage and storage, and readily 
obtainable in all parts of the world. 

20. Steam-Engines Boiler.—In the case of steam-engines 
the boiler must comply with the requirements of the 
Manchester Steam Users’ Association. Bviler feed appa- 
ratus to be in duplicate. A water-lifter for filling the 
tanks must be fitted. If a condenser be fitted it must be 
of a simple durable type, and means provided for properly 
— the condenser water and removing the oil there- 
rom. 

21. Material Used in Construction.—The material used 
for the shafis, axles, gear-wheels, frames, cylinders, 
bearings, &c., must be stated in the specification, and a 
full detail of the tests they will withstand must be given. 

The Mechanical Transport Committee consider that 
goneeally the British Engineering Standard Committee’s 

pecification, No. 24, for material for railway rolling 
stock, should form a guide as to minimum requirements 
for the material used in construction. 

22. Armouring.—No armouring need be arranged for. 

23. Points of Merit.—In considering the merits of the 
competing vehicles special importance will be paid to the 
following points :— 

(a) Distance over and average speed at which a gross 
load of 8 tons can be hauled on ordinary roads with the 
fuel and water that can be carried on the tractor without 
replenishment. 

b) Prime cost, having regard to efficiency. 

c) Capability of ascending gradients and adhesion. 

d) Traversing country off the road. 

9 Economy in working and maintenance. 

J } Simplicity and strength of design, 

g) Accessibility of parts. 

(h) Readiness with which repairs can bs effected or 
worn — replaced. 

(j) Nature of fuel used, vide paragraphs 16 and 19. 

(k) Absence of noise, vibration, smoke, or visible 
vapour. 

(2) Ease of manipulation and the number of men re- 
quired to drive the tractor. 

(m) Brakes, design, and efficiency. 

(n) Condition after trial. 

to) Cleanliness of the vehicle in service. 

p) Finish and workmanship. 

(q) Material used in construction. 


ipe connec- 
Big of being 
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1. Conditions.—The conditions laid down in the notice 
of competition will be strictly adhered to. 

2. Dilivery.—Each competitor shall himself make all 
arrangements for the delivery of his competing tractor or 
tractors at the place appointed for the trials, and for the 
necessary staff and appliances to work them, free of cost 
to the War Department. ' 

3. Supply of Fucl.—All fuel and water for the whole 
period of the competition will be —— free of charge 
by the War Department, and no other will be permitted 
to be used without the written consent of the Mechanical 
Transport Committee. 

4. Fuel Required.—Each competitor shall inform the 
Secre' of the Mechanical Transport Committee, War 
Office, Whitehall, London, S.W., in writing, not later 
than 12 noon on December 31, 1908, the exact nature and 
trade description of the fuel to be used on his tractor or 





tractors, and the eitimated consump‘ion per gross tun- 
mile of such fuel, in order that a supply may be obtained. 

5. Accommodation.— Accommodation for the vehicles— 
not under cover—will ba provided by the War Depart- 
Septte and all vehicles shall be stored by night at these 
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6. Date.—The date on which the vehicles are to arrive 
at the War Department Depot, and the position of such 
dep6t, will be notified to each competitor not less than 
thirty days before the commencement of the trials. 

7. Load.—Trailing wagons and loads will be supplied 
by the War Department. 

8. Custody and Contro!.—All vehicles, from the time of 
the commencement of the trials until the completion 
thereof, shall be considered as in the custody of the 
Secretary of State for War, and any vehicle removed for 
any period from that custody without the written 
authority of the Secretary, Mechanical Transport Com- 
mittee, shall be ineligible for a prize. 

9. Observers.—Official observers will accompany each 
vehicle during the trial-runs to take notes of oie, 
fuel and water consumption, &c., and no repairs will be 
permitted without their knowledge and consent. 

10. Inspection.—At any time during the trials any 
vehicle or motor, or any part thereof, may be opened 
up for inspection by the Mechanical Transport Com- 
mittee or by any inspector appointed by them. 

11. Official Number.—Each vehic!e will be allotted an 
official number, which shall be displayed during the con- 
tinuance of the trials. Boards bearing these numbers 
will be provided by the War Department for attachment 
to each vehicle. ‘ 

12. Registration.—Competing tractors must be properly 
semitones according to the Heavy Motor-Car Order, 


13. Inswrance.—Competitors should make their own 
arrangements for insurance. 

14. Photographs.—Ten half-plate unmounted photo- 
graphs of each vehicle shall be furnished by the com- 
petitors before the commencement of the trials. 

15. Allowance.—A ‘detention allowance” of 53. per 
head per diem will be paid by the Secretary of State for 
War to two attendants for each tractor for every day 
during the period that trials of that particular tractor are 
being carried on. 








SYMBOLS FOR PHYSICAL QUANTITIES. 
To THE EpitTor oF ENGINEERING. 

Sir,—It is very desirable to have a notation for the 
representation of pbysical quantities in scientific books 
and periodicals which shall be the same in all languages. 

The subject is under the consideration of the Inter- 
national Electrotechnical Commission with a view to 
international agreement, and committees in the different 
countries (in England, under the chairmanship of Lord 
Rayleigh, O.M.) are discussing this particular subject. 
They are dealing more especialiy with symbols for 
electrical and magnetic quantities, but the system might 
with advantage be extended to embrace a'l important 
quantities in physical science, especially as the pos ney is 
receiving the attention of most technical societies with ‘a 
view to some action being taken in the matter. 

There are; however, two great difficulties which arise 
when we try to fix upon a standard notation. 

The first is the difficulty of persuading a number of 
writers and readers who have me accustomed to a 
certain symbol for a certain quantity to change it in 
favour of an equally large number of writers and readers 
who have become accustomed to another symbol. For 
instance, in France and Germany the letter *‘I” com- 
monly represents the strength of an electric current, 
while in England and America ‘'C” is more commonly 


used. 

In the second ae there are not enough letters in the - 
two or three alphabets at our disposal to give a distinct 
symbol to each quantity without resorting to the combi- 
nation of more than one letter to form a single symbol. 
There is a great objection to this combination of letters, 
because the use of subscript letters and numbers is 
required for distinguishing between particular quantities 
of the same general kind. If, for instance, C represents 
current, Ca might conveniently represent armature 
current, and C, the current in circuit No. 1. It would 
therefore not be good to take C. to represent capacity, 
or any other quantity other than an electric current. 

There is, moreover, an objection to using letters at all 
to represent quantities in a universal notation, because, 
unless initial letters are used, there is no connection in 
the mind between the letter and the quantity, and the 
symbol is difficult to remember. We cannot always use 
initials, because the initial letters differ in’ different 
languages. For instance, in England R commonly stands 
for resistance. while in Germany it is more ‘convenient 
to use W for ‘* widerstand.” Moreover, the same initial 
occurs for a great number of different quantities. For 
instance, R might stand for resistance, reluctance, react- 
ance, radius, &c. 

One way of avoiding the above difficulties would 
be to create a number of new symbols, which could be 
printed by means of type like ordinary letters, and 
which would represent each physical quantity in a dis- 
tinctive manner. 

The question, however, arises as to whether a numLer 
of entirely new symbols would be acceptable to writers, 
readers, and printers alike, and the Sub-Committee on 
Symbols appointed by the British Section of the Com- 
mission has say none the writer to place his views 
publicly before the profession, with a view of obtaining 
8 tions and criticisms as to the feasibility of suth a 
scheme from as wide a circle as possible. 


choosing a symbol we would try to make a very 
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simple picture of something that Te us of the 
uantity in question, For instance, | might represent 
cmapenmianes If ‘we were told that this simple outline of 
a thermometer represents temperature, we would have no 
difficulty in remembering it. Similarly, J might repre- 
sent force, and the various ‘‘forces” might be derived 
from it; for instance, 4 electromotive force (conventional 
re tation of lightning), and () etomotive force. 
tis not my purpose here to say what would actually | 
be. the best form of symbol for each quantity ; but it is 
not a difficult matter to devise very simple characters 
which can be written quickly, easily, and with sufficient 
accuracy, and which can at the same time assist the 
memory to connect them with the quantity for which they 


stand. 

What would the printers say to the new type? The 
author has taken up this matter with a very pub- 
lishing firm, and is assured by their chief expert that 
200 or 300 new type would be a small matter to a modern 

rinter, who is already accustomed to deal with many 

undreds of different founts, each of which contains from 
50 to 120 different symbols. He estimates that a printer, 
in a large way of business, has at his command as many 
as 60,000 distinct types, — from each other either 
in letter, size, body, or face. The addition of 200 or 300 
more would be like a drop in the ocean. The size of the 
new type could be standardised for most p’ es, and it 
would only be in some special case that another size would 
be called for. . 

The setting up of the formule with the standard size of 
type would be simpler than with the present system, in 
which subscript letters are often unnecessarily introduced. 
One symbol under the present system sometimes consists 
of four or five letters. 

If it be admitted that the introduction of new symbols 
is advisable, the question arises, What shall the new 
symbols represent exactly? Shall the sign | (temp.) 
represent temperature in any units, or shall it represent 
the number of degrees of temperature, measured by some 
scale ~~ upon, and embodied in the definition of the 
symbol. If the system of units employed be not pre- 
scribed, fewer symbols would be required, and the general 
writer, who now says vaguely, ‘‘Let T equal the tem- 
perature,” would find the symbol sufficient for his pur- 
pose. But from the reader’s oe of view, there is much 
to say in favour of a symbol which will embody in its 
definition a standard system of units. Any formula 
expressed in such symbols would be completely self-con- 
tained, and would be an exact statement of a physical 
fact. Until the units employed in any formula are 
known, the formula expresses only half its meaning. 
phen. some slight addition to the symbol, or even to 
the whole formula, might be used to indicate that the 
standard system of units is employed. Without that 
addition, the symbol would have a general meaning. 
For instance, | might equal temperature, while | might 
indicate the degrees Centi e above the absolute zero. 
The name of thetype might be the name of the physical 
units which it represents; for instance, for 4 we might 
read ‘‘ volts.” 

If writers, printers, and readers who have any definite 
views as to the best method of devising «a system of 
symbols would communicate with the technical Press, 
or with the author, they might assist in solving the many 
difficulties which arise in connection with this matter. 

I am, Sir, yours faithfully, 
Mires WALKER. 

The Cottage, Leicester-road, Hale, Altrincham. 





THE INSTITUTION OF CIVIL ENGINEERS. 
To THe Eprror oF ENGINEERING. 

Sir,—I earnestly hope that the correspondence now 
appearing in your columns may be regarded as a sign 
that something will be done in time to prevent our Insti- 
tution dying of sheer Gignity, as it seems in danger of 
doing. e look forward to the new building as a home, 
and want it to be known as the centre for vigorous work 
in the interests of engineering, and not as a sepulchre for 
buried fame. Prestige cannot uphold the Institution 
indefinitely. If it is to retain its position, it must move 
with the times and show that it is still worthy of the con- 
fidence and admiration which it has held in the past. 
With the wealth and the membership it Dg ry its 
power for good is enormous; but how little it does in 
comparison with its possibilities. Founded as it was by 
Telford, the great road-maker, are we not justified in 
thinking it might do something towards the investigation 
of the road problem, for —— which is one of the 
burning questions of the day. Then there are the ques- 
tions of se disposal, foreshore erosion, fire-resisting 
structures, high-speed propellers—both aerial and marine 
—ferro-concrete, and dozens of other things, all of which 
come within the scope of the Institution. The Mecha- 
nical Engineers, a far less wealthy a have organised 
committees for the investigation of alloys, gas-engines, 
friction and steam-jackets; and the results are given freely 
to the world, both in their Proceedings and in the tech- 
nical Press. It is very humiliating that the Civils cannot 
do something of this nature, but prefer to leave all research 
either undone or to other bodies. 

I am absolutely in agreement with your other corre- 
spondents as tothe need for reform in the Tuesday meet- 
ings and in the Proceedings, and I am sure that every 
othte member will echo their words. These and other 
subjects I have discussed.with dozens of members faxing 
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the last year or two, and.in no single case have I fou 

anything but dissatisfaction, The private members, I 
imagine, are practically unanimous in their wish for 
reform, but most of them regard its attainment with utter 


a self-elected body with autocratic power, and though 


—_ undoubtedly do their best, they are out of touch 
with the feelings of the members. The method of election 
needs only to be considered for a moment to show how 


futile a privilege it is. A ballot-sheet comes round con- 
taining, say, twenty-six names of gentlemen nominated 
by the Council, and twenty-four have to be elected. All 
that a private member can do to secure the election of 
any man not nominated by the Council is to strike out 
one of the ;Council’s nominees and substitute the name of 
hisown. That name, never having been brought to the 
notice of the electors as a candidate, has not the ghost of 
achance. I need not labour the point. A little common- 
sense and arithmetic will justify my contention. 

Suppose, again, that one of the Council’s. nominees is 
particularly objectionable to the mem Except for 
the chance of defeat due to the slight excess of nomi- 
nees, his election is practically certain, in spite of the 
feeling against him. For if .a thousand ballot-papers are 
returned, and nine hundred and ninety-eight memberseven 
have struck out his name, unless they, or some of them, 
have agreed whom to substitute, the objectionable candi- 
date is elected. This is an absurdity, but it is so,. A 
little application of the law of chances to the system of 
election would open the members’ eyes to their individual 
helplessness under the present system, and perhaps result 
in a more sensible and rational method of procedure, such 
as isadopted by the Mechanical and other societies. 

Yours faithfully, 
CassaNDRA, 





To THe Eprtor oF ENGINEERING. 
Smm,—May I suggest, through the medium of your 
columns, that before the new building for the Institution 
of Civil Engineers is put in hand, a description of it, with 
sarticulars of the pro accommodation, heating, 
fighting, and ventilating arrangements, &c., might be put 
before the members as a paper, SS ae ee eee 
meeting. This would be highly interesting, and woul 
give the members information which they have the right 
to have. The resulting discussion might bring forward 
points of the greatest importance to the comfort of the 
members and to the utility of the building. 
Yours truly, 
July 21, 1908. Smoxinc-Room. 
P.S.—I see in the papers that we are not likely to get 
our new site. I think the Council might have made 
matters a little more certain before taking their recent 
action, and imposing higher fees. 





‘A NEW SYSTEM OF WELDING.” 
To THe Eprror or ENGINEERING. 

Sir,—In your issue of the 17th inst. Mr. John A. 
Smeeton states that he cannot see any commercial value 
in a process which takes twelve hours to attach together 
a few turnings. 

Probably not, but of what immediate commercial value 
are thousands of experiments which are daily conducted 
in laboratories ? 

It was not’ necessary to subject the articles to heat for 
the whole period of twelve hours, but that s of time 
i tay at the articles being left in the fire over- 
night. 

The reason that cast iron and brass turnings were used 
was because they were handy, and I consider that the 
knowledge so gained has amply repaid me for my trouble. 

I thank Mr. John A. Smeeton for his kindness in offer- 
ing to show me specimens of the work they have done, 
and shall be pleased to avail myself of the offer when in 


town. 
Yours faithfully, 
OHN KIRKBY.. 
The Grange, Pilsley, Chesterfield, July 18, 1908. 





“THE PROBLEM OF FLIGHT.” 
To THE Epitor oF ENGINEERING. 

Srr,—I should be glad to know if anyoné has tried the 
gyroscope in this connection. 

Ihave no practical experience of the gyroscope, but 
am under the impression that it would a long way 
towards attaining stability. It would, im fact, give a 
** purchase,” and the weight can hardly be a considera- 
tion when 20-ft. propellers are talked of. 

Given a purchase such as a pair of gyroscopes would 
give, steering should be a comparatively easy matter. 

Yours faithfully, 
James 8. Frain. 

The Park, Southend Mo Catford, Kent, 

July 18, 1908. 





To THe Eprron or ENGINEERING. 

Siz,—In your issue of July 17, Sir Hiram Maxim 
states three cases, evidently founded on experimental 
results, and concludes his letter by asking why the lift of 
an aeroplane should vary as the square of the velocity, 
and only as the sine of the angle—not as the square of 
the sine. Briefly stated, the cases were :— 

1. A plane is at an angle whose sine is ;;, and 
moves at the rate of 40 miles an hour, and the lift is 2 Ib. 


a h — i d hat i 4 
. The e is increased so that its sine is 4 ; speed, as 
before ; fom lift is increased to 4 Ib, 


b L per square foot. 
3. Angle as in 1, but velocity of plane doubled, and the 
lift now becomes 8 Ib. per square foot. 
on apa + these results * that for moderate 
les the quantity of air acted u y & given aeroplane 
fo ledapes ent of the angle of a Te Beda and depends 
only on ad ow of the plane. In cases (2) and (3) the 
air is defi downward at the same velocity of 440 ft. a 





hopelessness. The Council are to all intents and purposes 





minute, and Sir Hiram Maxim says that the masses also 
seem to be the same in these two cases. He apparenily 
‘assumes that the volume of air set in motion varies as the 
velocity of the e, and also as the sine of the angle; 
but as regards the angle, I submit that this is not so, for 
the following reason. 

_ Ultimately, the lift depends on the downward momentum 
im on the air—i.e), mass x velocity. 

n cases (2) and (3) we may take the downward velocity 
asequal. Therefore we infer that in case (3) the mass of 
air must be twice that in case (2). How is this? The 
volume of air that a plane sets in motion is clearly equal 
to the product of 

A the horizontal speed of the plane ; 
B its transverse | h or width ; and 
C the average depth or thickness of the stratum of air 
set in motion. 
A and B are easily obtained ; the problem is to find ©. 
| We know that its value d 8 ly on the average 
fore and aft length of the plane, the area of the plane 
being a factor in determining the lift. We cannot, 
however, find the value of C directly, but we can, by 
analyeis of experimental results, obtain its value in parti- 
cular cases. But, what is of more interest, we find that 
there is a law, which is that 
for a given plane, inclined at moderate angles, C is 
independent of both the speed of the plane and the 


angle. 

Why this should be so is not so easy to explain ; but it 
will probably be found that it is the result of the 
“ stream-line ” motion of the air set up by the of 
the plane through it. At any rate, whatever the reason, 
the above law seems to be confirmed by the results 
obtained by Sir Hiram and other experimenters. 

Thus, then, in Case 2 the mass of air is the same: as in 
Case 1, but its downward velocity is doubled ; therefore 
the lift is doubled. In Case 3 both mass and velocity are 
doubled, as compared with Case 1, and the lift is increased 
fourfold. Or, more generally, 

The lift of an aeroplane = ABCK x A sin 0; 


K being a constant such that ABCK = ‘the mass of air 
acted upon ; and @ being the angle of inclination of the 
plane from the horizontal ; the downward velocity of the 


air being A sin 0. 
Therefore, B, C, and K being constants, the lift varies 
as A? sin @. 
Yours truly, 
W.'H. Dosson. 


Whitebill-road, Gravesend, July 21, 1908. 





To THE EpiToR OF ENGINERRING. 

Srr,—Referring to Mr. Grix’s interesting letter of last 
week, asking me for suggestions or advice touching the 
most advantageous size and type of propeller for the 
machine in which he is interested, I take it that ‘there 
are twin-engines of 30 horse-power each, with indepen- 
dent direct drive. The engine speed is not given ; assum- 
ing, however, that it can run at 1700 revolutions. per 
minute, a 2-metre propeller would do. 

A 2h-metre diameter at 1200 to 1300 revolutions a 
minute, however, would be preferable, ié being doubtful, 
too, whether, the 30-horse-power engine will run at the 
former s . As to type, I cannot conscientiously 
recommend other than the ‘‘ Hollands,” my experience 
with this type having been singularly favourable—its effi- 
ciency = 85 per cent. The average efficiency of other 
types now in use is about 40 per cent. (come being as low 
as 30 per cent.). This startling difference is due to quite 
new departures in design and construction. 

The *‘ Hollands” is essentially a high-speed propeller, 
and can be safely run at the speeds above stated. The 
speeds and diameters quoted spply te! to this propeller, 

Yours faithful 
. Srpyey H. Hoiianps. 
61, Parliament-hill Mansions, Lissenden Gardens, 
Highgate road, N.W., July 21, 1908, 





To THe Eprror or ENGINEERING. 

Str,—As my name is mentioned in the query concerning 
the ome for the ‘‘Flim-Flam,” contained in Mr. 
Grix’s letter on page 86 of your last issue, I would 
endeavour to give the information desired, provided I 
had sufficient data to calculate upon. Firstly, it. is 
essential to know the speed of the = at which it 
gives the stated 30 horse-power; secondly, if this horse- 
power is actual brake horse-power, or a motor-car 
engineer’s horse-power. 

ith these questions answered, the propeller can be 


calculated out. 
Yours faithfully, 
Rankin KEnneny, 
60, Norse-road, Scotstoun, Glasgow, July 20, 1908. 





To THE Eprror or ENGINEERING. 

Sir,—The importance of dealing with as much undis- 
turbed air as possible cannot be too strongly insisted upon. 
Mr. Cree Brown, in his letter in your last issue, states 
that ‘If a given blade, rotating ata given velocity, moves 
in an orbit, the diameter of which is gradually decreased, 
the volume of air acted upon per second should not be 
different, and hence the efficiency should not alter 
greatly.” According to this statement, as we decrease 
the diameter of the screw we shall have to increase 
the number of revolutions, until at last the blade 
will be passing many times in a second over the same 
ground, and always pushing the air down, Surely in 
this case we cannot expect to find the air stationary every 
time the blade comes round. This has been very oy 
dealt with by Sir Hiram Maxim in his letter of June 15, 
The supporting force or thrust of screws or helicopters of 
and speeds erally used is derived almost 
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— ae Sees ee air ie received at . low 
struc sent at a 8 ow, 
ing to Newton’s third law, action reaction are 
opposite—i.e., the exchange of momentum of 
two im bodies is equal. Momentum is equal to 
the uct of mass x velocity, For a definite ified 
lift, therefore, the product mass x velocity is fixed. If we 
decrease the mass, we must increase the velocity. The 
kinetic of a body in motion is 4 mass x velocity?. 
Therefore, if we halve the diameter of a screw, and so 
halve the mass of air acted upon, we shall double the 
velocity of the air, and therefore shall give it—i.e., lose— 
four times the amount of cntar pee unit volume, As 
there is only half the volume, we actually require twice 
the power to drive such a screw to get the same lift, and 
so on for other s he importance of a screw strik- 
ing as much air as possible will therefore be clearly seen, 
because the larger the mass of air struck the smaller 
will be the velocity given to it, and the smaller will 
be the amount of power lost in kinetic energy. Now 
Mr. Brown contends that the difference in efficienc 
between a stationary rotating screw and a screw whic 
is subjected to a cross current, or is run into undis- 
turbed air in one of the ways which I have already 
indicated, is due to the Fg that the ay Rage 
sets up vortex rings. is appears plausible, but i 
your 4 dent will enclose a screw with batffle- 
plates so placed as to prevent the formation of these 
vortex rings, while not interfering with the flow of the dir 
through the screw, he will be disappointed with the small 
additional lift that will be Obtained; in fact, it will 
be so small that he will probably not be able to measure 
it. The whole, and only, explanation lies in the above 
reasoning ; for when a screw 1s subject to a cross-current 
of air, or runs into fresh air, it is enabled to act upon 
a larger mass of air. As an illustration of the inefficiency 
of dealing with disturbed air, let us take the case which 
Mr, Brown himself gives, in which a screw first accele- 
rates still air to 4 miles per hour, and then accelerates 
air from 5 miles to 9 miles per hour. Since the exchange 
of momentum is the same, the lift will be the same in 
both cases, but the power to drive the screw will clearly 
be in the ratio of 16 : 81—25—1.¢., 16 : 56; i.¢., in the 
ratio of 1: 3.5. For similar reasons, increasing the pitch 
of a screw in the manner proposed would decrease its 
efficiency: In practice the most efficient screw for a 
given diameter is found to be one of high speed and 
small pitch, rather than of large pitch and small speed. 
As an illustration of the effect of working in moving air, 
I may mention that it was found that Sir Hiram’s 
machine gave a lift of over a ton more on one side of the 
track than on the other, one day, when there was an 
almost imperceptible cross-wind of 4 miles per hour. 
Yours faithfully, 
Apert P. THuRsTON. 
Grove House, Bodney-road, Hackney Downs, N.E., 
July 22, 1908. 
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To THE Eprror OF ENGINEERING. 

eT oneetly after I commenced my experimental work 
at Baldwyn’s Park, I was assured by some of the know- 
ing ones connec’ with the Aeronautical Society, that, 
although screw propellers were very efficient in water, 
they were quite useless in the air, as they produced a 
strong fan-blower action. After a little thought, it 
occurred to me that these gentlemen must have had some 
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very bad screws. I, however, made the rete shown 
in the sketch, and a large number of screws. No 
screw having a pitch less than three diameters showed 
a fan-blower action; but when the pitch was quer 
than 3.1416 diameters, a fan action was produced. In the 
sketch a is the screw, } the belt pulley, and ca wire with 
silk threads attached to show the direction of the wind. 
Yours truly, 
Hiram 8. Maxim. 
Thurlow Park, London, 8.E., July 21, 1908. 


To Tue Eprror or ENGINEERING. 
Sra,—There is nothing new or ene. in en Hiram 
Maxim’s proposition. importance cutting into 
undisturbed air by long narrow aeroplanes was thoroughly 





a at descanted upon by Mr. F, H. Wenham 
u ears ago. 
Sir Hiram Tauion bitests the blem from the 
wrong end. Instead of taking the weight and the accele- 
ration of the air, it is better to ignore these two factors 
altogether, for the simple reason that when an aerop 
passes h the air it is impossible to ascertain either 
the weight of air acted upon or the acceleration. All 
that the gliding flying-machine people need trouble about 
is to use aeroplanes or blades that will give the greatest 
lift with the least drift. 
Yours faithfully, 
Horatio PHILLIPS, 
West Barnham, Sussex, July 22, 1908. 





‘THE MARINE GAS-ENGINE.” 
To THE Eprror oF ENGINEERING. 

Srr,—I shall be glad if you can give me space to reply 
as — as possible to your correspondents whose letters 
a n your issue of the 17th inst. 

osions in the Air-Pipe.—These are caused usually 
by the gas-valves failinz to close properly, owing to tar 
getting on the stem. My own experience has convinced 
me that, if the is made from bituminous coal, it is 
absolutely impossible to clean the gas so thoroughly by 
mechanical means t this cannot occur. The reason 
for this is stated in your note on my paper read before 
the Society of Engineers on June 3, 1907. With regard 
to chemical means of destroying the tar in the producer, 
I think the articles on the subject that ap in your 


columns recently tend to show that this branch of the 
a is still in somewhat of an ex 


the Exhaust-P oapey a b 
aplosions in ust-Pipe.—These are ca y 
either (1) the exhaust valve stoking open, or (2) unreliable 
gantien, The last paragraph will apply to ease No. 1, 

n case No. 2 such explosions should certainly not occur 
frequently, but at the same time it is obvious that it is 
very difficult to secure absolute reliability on the part of 
the electric ignition. With regard to the suggestion of 
spraying water into the exhaust-pipe, I think this might 
lead to a satisfactory solution of the problem, but at the 
same time actual experiments in this direction, which I 
have seen made with large engines, have been anything 
but successful. 

Reversing.—Surely your correspondent is thinking of a 
gas-engine of 1000 horse-power, as compared with a steam- 
engine of 10,000 horse-power or more. If a marine gas- 
engine of the latter size were practicable, the reversing of 
the valves would have to be done either by a compressed- 
air -—— or by hand through gearing, and so it would 
probably take just as long as in the case of the steam- 
engine. the propeller complicates matters. Even 
with no load it takes a comparatively long time to bring a 

D gem oy up to speed, and with the propeller the 
difficulty would be even greater. 

Gas-Leakage.— After having spent many hours in a room 
full of gas-engines, I am convinced that at sea ventilation 
something after the style of that of a coal-mine would be 
necessary, though I do not mean to say that this is im- 
practicable. 

I do not wish to suggest that gas-engines will not be 
used in the near future for small boats—say, less than a 
1000 horse-power—but I am certain it will be many years 
yet before we see large ocean-going steamers satisfactorily 
driven by this power. 

Yours truly, 
C. A. St. Gzorce Moors. 

17, Victoria-street, Westminster, S.W., July 22, 1908. 





THE SUPPLY AND USE OF MINERAL OIL. 

In his presidential address, delivered at the twenty- 
seventh annual general meeting of the Society of Chemical 
Industry, at Newcastle-on-Tyne, on the 22nd inst,, Sir 
Boverton Redwood dealt with the duration of the world’s 
supplies of petroleum, the use of liquid fuel for ship pro- 
—- and the development of the automobile road- 
vehicle, 

In the course of his address, Sir Boverton Redwood said 
that the available evidence pointed to the conclusion that 
petroleum had been produced from organic matter by 
very gradual c which had occupied a vast amount 
of time, and it might be said that the creation of the 
stores of petroleum which now give us light and heat 
ceased about the time when life in its biped form first 
appeared on the earth. It was therefore evident that, in 
respect of petroleum, as in regard to our coal-fields and 
the Chili nitrate-beds, we were living on our capital, and 
we were naturally led to consider how long that capital 
would last. When petroleum was only retailed by the 
pint for use in domestic lamps, or sold by the gallon for 
the lubrication of machinery, a moderate quantity went 
far; but when we began to burn it by the ton, as a sub- 
stitute for coal, an entirely different set of conditions 
was introduced, and the effect of this important c 
in the character of the industry had not yed become 
adequately ised. He pointed out several years 
ago that even if the whole of the world’s output of petro- 
leum were doubled, and the surplus thus created were used 
as fuel, this surplus would, taking into account the rela- 
tive thermal efficiencies, only be equivalent to about 5 per 
cent. of the world’s output of coal. He therefore adhered 
to the opinion he expressed at that time, that there would 
be certain selected applications of liquid fuel, where the 
advantages of emp aang soe a fuel were especially 
obvious ; but that for anything like general employment he 
could not see where we were to look for adequate supplies. 

Foremost among the selected applications was that 
of steam-raising in ships of war, and it was common 
knowledge that the British Admiralty were fully alive 
to the importance of this. In the vessels of our 
Navy—the torpedo-boats and destroyers—remarkable 


results had recently been obtained by the emplo t 
of oil fuel with the new Admiralty burner, the Thorny- 
ont destroyer . with pas age by ond — 
turbine engines of the Parsons t vi evelo 

@ mean 8 on her trials of no i than 36.672 knots ; 
whilst the difficulties at first experienced in obtaining 
smokeless combustion had m completely overcome. 
In engineering circles there had been lately some discus- 
sion of the suggestion that even our largest battleships 
anight be phn. through the agency of gas-engines and 
gas-producers, but the highest authorities evidently con- 
sidered that there was no probability of so radical a 
change being effected in the near future, and it =e 
—— be said that, just as the incandescence mantle had 
enabled coal-gas to wit the competition of elec- 
tricity as a source of light, and had given it a new lease. 
of life as an illuminating agent, so the substitution of 
the Parsons turbine for the reciprocating steam-engine, 
coupled with the use of liquid fuel, would delay 
for a long time the introduction of the internal com- 
bustion engine as a source of power in the larger ships. 

A study of the statistics relating to the output of crude 
petroleum made it clear that the world was mainly de- 
— for its supplies upon the United States and 

ussia, and that no countries under the British flag, other 
than Canada, Burma, and Assam, contributed to the 
supplies. In view of the importance of oil fuel to the 
British Navy as an adjunct to coal, it appeared to be a 
national duty to develop, as far as possible, the petro- 
leum resources of the Empire, in order to place this 
country in a more favourable position in respect of the 
control of supplies. 

The consumption of motor spirit in Great Britain was, 
however, growing very fast, the imports: having increased 
from 474,610 barrel-units of 41 imperial gallons in 1905 to 
809, -units for 1907. The automobile industry, in 
which no less than 12 millions sterling had already been 
invested in this country, was dependent for its existence 
upon a supply of a suitable combustible liquid, and it 
would thus be seen that the question of the maintenance 
of that supply was of great industrial importance. It was 
most difficult to forecast the future in such a case. No 
method existed of forming a trustworthy opinion as to 
the productive capacity of petroliferous lands which had 
not been brought to the stage of full development, for we 
could not measure a natural store of petroleum as we could 
a deposit of coal. There w doubtless, many other 
localities than those already. in the condition of developed 
oil-fields, which with an increased demand would be added 
to the producing territories ; but the chief difficulty lay 
in the fact that in manufacturing motor spirit the other 
products, and especially the burning oil or kerosene, 
must be marketed if the industry was to be carried on 
without prohibitive cost. Unfortunately, the ¢ in- 
crease in the consumption of petroleum spirit had not 
been accompanied by a corresponding increase in that of 
kerosene, and it was to be hoped that the difficulty might 
be met by a larger use of kerosene as a source of power, 
though there were admittedly serious objections to the 
substitution of kerosene for petrol in motor vehicles. 

These remarks led to the consideration of the question 
of substitutes for petrol, and foremost among those was the 
coal-tar product benzol, which cculd be obtained in con- 
siderable quantity if the patent coke-ovens in this country 
were provided with means for its recovery from the waste 
gases. Shale spirit might also be more largely produced ; 
and, lastly, we had in alcohoi a source of power which 
might be made available under suitable conditions, for 
alcohol could be readily and rapidly produced in almost 
unlimited quantities. 








AmeERICAN DesTroyERS.—Plans and specifications for 
ten destroyers, the construction of which was authorised 
by the United States Naval Appropriation Act of May 13, 
1908, have been distributed to intending bidders. The 
Navy Department adopted the plan in this case, as on 
former similar occasions, of furnishing this information 
en | to those who contemplated submitting proposals ; 
and, under these circumstances, the plans and specifica- 
tions were furnished only to the New York Shipbuilding 
Company, the Union Iron Works, the Maryland Steel 
sma the Migr, ned and Power Company, the Fore 
River Shipbuilding Company, Messrs. J. H. Dialogue 
and Co., the Cramp Shipbuilding Company, the Bath 
(Maine) Iron Works, and the Newport News Shipbuild- 
ing Company. 


Baryunpum.—Under the name of baryundum, R. 
Battistoni and R. Rotelli have patented an oxycarbide of 
barium which is described as a mixture of barium oxide 
(80 to 85 per cent.), barium carbide, and barium cyan- 
amide. The name suggests some compound like carbor- 
undum ; but the new substance is not credited with any 
properties resembling carborundum, and the essence of 
the invention ap to be the recovery, in an electric 
furnace, of the ium oxide used in beet-root sugar 
manufacture. The sugar which will not directly crystal- 
lise from the molasses is treated with barium oxide, with 
which it combines to form a crystallising saccharate, which 
is afterwards decomposed, by means of carbonic acid, 
into sugar and barium carbonate. The inventors now 
mix barium carbonate, natural or artificial, with 3 or 4 
per cent. of carbon in an extremely fine state of sub- 
division, and fuse the mixture in a kind of carbide 
furnace with movable bottom by means of direct currents. 
The carbon is to act as a catalyser, and not as a reducing 
agent, as in electrothermal processes; carbon dioxide 
escapes from a duct in the furnace. The alkali salts of 
the calcined molasses are recommended as a flux for the 
barium carbonate. undum is a crystalline compound, 
yielding some ammonia when treated with water, from 





the cyanamide it contains, 

















Jury 24, 1908.] 


ENGINEERING. 119 





HIGH-SPEED SHALLOW-DRAUGHT GUN-BOAT; AUSTRO-HUNGARIAN GOVERNMENT. 
CONSTRUCTED BY MESSRS. YARROW AND CO., LIMITED, ENGINEERS, POPLAR. 








Two shallow-draught gun- boats have been lately con- 
structed to the order of the Austro-Hungarian Govern- 
ment by Messrs. Yarrow and Co., Limited, at their 
Poplar Works. They are intended for special river 
service on the Danube, and are being forwarded over- 
land from Hamburg to Buda-Pesth. The dimensions 
are 60 ft. in length by 9 ft. beam. The hulls are of 
steel, galvanised, and all the vulnerable parts are pro- 
tected by chrome-steel protection plating, proof against 
the Lee-Metford rifle point blank at short range. The 
protection plating covers the entire machinery space, 
the revolving gun-tower, the conning-tower forward, 
and the petrol-tank at the stern. The petrol-tank appa- 
rently forms part of the hull, but in reality it is quite 
a separate structure from the hull proper; so that in 
the event of this tank being by shot or other- 
wise it is impossible for ‘any of the petrol to find its 
way into the vessel. 

he propelling machinery consists of five 70-brake- 
horse-power Yarrow-Napier four-cylinder petrol- 
motors, arranged to drive three shafts. The two 
wing shafts are each driven by two sets of engines 
placed in tandem, having four cylinders to each set— 
i.¢., eight cylinders for each wing shaft, while the 
central shaft is driven by a single set of four cylinders. 
The dimensions of the — are 6} in. in diameter, 
with a 6-in. stroke. © reversing gear is in connec- 
tion with the central single engine only. A special 
arrangement for inducing the circulation of air through 
the engine-room is provided by means of a centrifugal 
fan, so as to avoid the ibility of any accumulation 
of explosive gases. he forward compartment is 
fitted up for the sleeping accommodation of two men, 
and the after —— for that of four men, 
lockers, &c., bein rovided. There is a mast and 
crow’s-nest fitted amidships, so as to secure a good 
range of vision over the high banks of the river, and 
a revolving gun-tower will be placed aft, on which 
will be mounted a small gun. is gun-tower is to be 
fitted in Austria by the authorities there. 

Special arrangements have been made to prevent the 
vibration common to some of these fast lightly-con- 
structed vessels, and in this respect the trial was con- 
sidered by the Austrian authorities as a great success, 
“8s both vessels were found to be extraordinarily 
steady. Steering-stations are provided in duplicate, 
me forward in the conning-tower and one amidships. 

The official trials of these two little vessels took 
place on the River Thames, over the Admiralty 
measured mile, on June 22 and 23, the Austro-Hun- 
garian Government being represented by Captain N. 
Von Wawel-Louis, Naval Attaché, Herr H. er, 
Chief Constructor, Herr J. Seifridsberger, Chief Engi- 
neer, and Lieutenant Hoppe. The trials consisted of 
& continuous run of one hour, carrying a load of 3 tons, 
and the mean speed of the two vessels was found to 
be 22} knots, 




















A subsequent trial took place of one hour’s duration | decline, and was worse than a year ago. The volume 
to test the radius of action, and it was found that at |of employment (i.¢., number employed multiplied b 
11 knots the radius of action was at least three times | the number of shifts worked) at the works from whic 
as much as it would have been had the vessel been | returns were received was 0.6 per cent. less than a 
propelled by steam. month ago, and was 14.7 per cent. less thana year ago. 

A ial condition in connection with these vessels| In tin-plate and steel-sheet manufacture employ- 
was the limit of draught, which, to the bottom of the | ment continued good, but showed a decline as com- 
screw, was 2 ft. 8 in. pared with the previous month. It was not so good 

These two gun-boats are very similar to the one pur- |as a year ago. At the works covered by the returns 
chased two years ago by the British Admiralty, now | 432 tin-plate and sheet mills were working, as com- 
called Mercury II., which attained, when light, a| pared with 438 in the previous month and 451 a year 
speed of between 25 and 26 knots. This little vessel | ago. 
has been in commission for the last two years, most 
successfully. Employment continued slack in the engineering 
trades on the whole, and was adversely affected by the 

PRDUSTRIAL NOTES, |Site hatch a a 
THE report of the La Department of the of “o*, : ever an 
= percentage of trade-union members unemployed was 


Trade on the general condition of employment is based | 9 5 as com with 9.5 a month d 3.4 
- Lees . oom \ ago and 3.4 a 
on the following extensive and diversified returns : — year embers on strike are not included in 


In addition to the 2614 employment returns from Teese fre 
trade unions used for the chart, 3718 were received | ~ }, the shipbuilding trades employment showed + 
from employers relating to 1,093,599 workpeople em- | me improvement on the termination of the recent 
ployed in coal and iron-mining, the cotton, woollen, | dignute, but was still bad, and much worse than a 
worsted, and other textile trades, the building trades, year ago. The percentage ef trede-enion members 
the boot and shoe and other clothing trades, and the unemplo red. was 20.6, as compared with 26.1 @ month 
paper and glass trades. Besides these 6332 statistical ond 4 so ver ago 
returns, a large number of returns of a non-statistical 6° —e : 
character were received from employers’ associations, Employment in the spinning branch of the cotton 
trade unions, local correspondents, and other sources. | trade was quiet ; it was worse than a year ago. In 

Those returns show that employment was on the| the weaving branch it continued slack, and showed a 
whole not quite so good as in the previous month. | considerable decline as compared with a year ago. 
It was still affected by the continuance of the dispute | Tp both branches organised short time was worked. 
in the engineering trade, and by the recent dispute in| Returns from firms employing 117,804 workpeople 
the shipbuilding industry. As compared with a Fine showed a decrease of 0.2 per cent. in the amount of 
ago, there was a decline in employment in most of the wages paid as compared with a month ago, and of 9.2 
principal industries. | : per cent. as compared with a year ago. 

The 268 trade unions making returns had a net |" In the woollen trade employment was quiet, and 
membership of 653,327; of these, 53,766, or 8.2 per | worse than a month and a year ago. Returns from 











cent., were reported as unemployed, as com with | firms employing 27,575 workpeople showed a decrease 
7.9 per cent. in the previous month and 3.6 per cent. | of 3.7 per cent. in the amount o wages paid compared 
& year ago. with a month ago, and of 8.5 per cent. as compared 





with a year ago. 
Employment in coal-mining continued grat There| Emp srl in the worsted trade was quiet, and 
was a slight decline as compared with both a month | worse than a month and a year ago. Returns from 
ago and a year ago. The holidays affected the com- | firms employing 46,268 workpeople showed a decrease 
parison with a month ago and a year ago. of 0.9 per cent. in the amount of wages paid compared 
The iron-mining industry continued fairly busy, and | with a month ago, and of 10 per cent. compared witha 
showed little change on the whole pasos with | year ago. 
either a month ago or a year ago. In ‘the jute trade employment, though still a 
Employment in the pes industry continued | good, showed a decline as compared with both a mon’ 
moderate. It was considerably worse than a year ago. |ago and a year ago. Returns from firms employing 
Returns relating to the works of 108 ironmasters, | 17,792 workpeople showed a decrease of 3.4 per cent, 
employing nearly 22,000 workpeople, showed 288 fur-| in the amount of wages paid as compared with a 
naces in blast, as compared with 287 in the previous | month ago, and of 4 per cent. as compared with a year 
month and 347 a year ago, 
In iron and steel mines employment showed afurther| Employment in the silk trade continued fair on the 
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whole, but was not so good as a year ago. Returns 
received from firms employing 8092 workpeople 
showed a decrease of 0.9 per cent. in the amount of 
wages paid compared with a month ago, and of 5 per 
cent. compared with a year ago. 

Matters in the lace trade continued bad, and were 
much worse than a year ago. Returns from firms em- 
ploying 8609 workpeople showed a decline of 1.4 per 
cent, in the amount of w paid as compared with 
a month ago, and of 22.6 per cent. as compared with 
& year ago. 


Employment in the boot and shoe trade was fair, 
and showed a decline compared with a month ago ; it 
was better than a year a rama wie from ~—_ em- 
ploying 62,776 workpeople showed a decrease of 3 per 
cent. in the amount of wages paid compared with a 
month ago, and an increase of 3.4 per cent. compared 
with a year ago. 

In the other leather trades employment continued 
bad, and was worse than a year ago. Trade unions 
with a membership of 3559 had 8.6 per cent. of their 
members unemployed, as compared with 8 per cent. a 
month ago and 4.1 per cent. a year ago. 


Employment in the paper-making trades was good. 
In the printing and book-binding trades, it was quiet 
with printers and bad with book-binders. It was 
worse than a year ago. In the printing trades the 
percentage of trade-union members unemployed was 
4.8, as compared with 5.2 a month ago and 4.1 a 
yore ago. Inthe book-binding trade the percentages 
or the same periods were 9.2, 7.9, and 6.4 respectively. 


The building trades continued slack. They showed 
little general change compared with a month ago and 
were worse than & year ago. 

Employment in the furnishing and wood-working 
trades continued bad on the whole, and was worse 
than a year a Trade unions reported 6.9 per cent. 
of their members unemployed, as compared with 6.8 
per cent. a month ago, agd 3,3 per cent. in June, 1907. 


Employment of icultural labour was oot 
regular, and day-labourers were well employed at 
os haymaking in most districts. 

Dock and riverside labour continued in moderate 
demand, but was on the whole worse than a month 
ago. The average number employed daily at the 
docks and principal wharves in London was 12,049— 
a decrease of 3.1 per cent. as compared with a month 
ago, and of 0.2 per cent. as compared with June, 1907. 


Twenty-one labour disputes began in the month, as 
compared with 29 in the previous month, and 22 in 
June, 1907. The total number of workpeople affected 
by disputes which began, or were in progress, was 
21,604, or 33,672 less than in the month previous, 
and 3922 more than in the same month a year ago. 
The aggregate duration of all the disputes of the 
month, new and old, amounted to 431,200 workin 
days, or 759,900 less than in the month previous, an 
237,100 more than in the same month a year ago. 
Definite results were reported in the case of 24 dis- 
putes, new and old, directly affecting 5280 persons. 
Of these 24 disputes, three were decided in favour of 
the workpeople, eight in favour of the employers, and 
13 were compromised. 

The changes in rates of wages affected 156,800 
workpeople, of whom 4500 received advances and 
152,300 sustained decreases. The number whose 
wages were reduced included 115,000 coal-miners in 
the Forest of Dean and Scotland, 4000 shale-miners in 
Scotland, 23,000 ironworkers in the Midlands and 
Scotland, and 5500 workpeople engaged in shipyards 
on the North-East Coast. e total computed effect 
of all the changes reported was a net decrease of about 
16,7007, per week. 


The monthly report of the Ironfounders’ Society is 


depressing from a trade point of view. There was an 
increase of 448 on donation benefit, but an all-round 
increase of 384, .The report states that the depression 
is becoming general—inland as well as on the coast. 
The total number on the funds was 5280—last month, 
4896. There were 435 on the sick list—decrease, 88; on 
superannuation benefit, 1286—increase, 16; on dispute 
benefit, 45—increase, 4. All the rest were unemployed. 
The total membership was 19,332—last month, 19,365. 
The cost of benefits in the month averaged 1896/. 63. 2d. 
weekly, or over 23. 14d. per member per week. The 
total cash in hand amounted to 77,5301. 133. 2d.— 
decrease in the month, 4606/. 103. 10d. The report 
says: ‘*This for four weeks’ expenditure will give 
some idea of the drain on our funds at the present 
time.” The case of the Allis-Chalmers Company, in 
America, and the Federal Law is repo! . The 
Federal Court found the company guilty of havin 
violated the Alien Contract Labour Law, and im 
a fine of 4000 dollars; the violation consisted of the 
a of oo English moulders, members of 
is society. he company appealed inst that 
decision, and ‘‘the Court of Appeal dieaianed the 





appeal, making the judgment of the Federal Court 
final.”” This, of course, gives great satisfaction to 
moulders’ unions in the States and in this country. 
The list of places in which shops are closed against 
the members of this union totals up to 31; in some 
laces only one firm is on the list, in others several. 
e firms, as a rule, are large ones, so that many 
members are debarred by the society/s rules. Two 
accident ts of 100/. each were made in Birmingham 
during the month. The new general secretary, Mr. 
Masterman, ex-assistant secretary, is in office, and an 
election is pending for an assistant and an organiser. 


The monthly report of the Associated Blacksmiths 
of Scotland says :—‘‘ We regret that we cannot con- 
gratulate you on any marked improvement in trade. 
The income for the month was less by 190/. 5s. 1d. 
than in the previous month, while the expenditure was 
356/. 153. 2d. more.” As regards trade the report 
states that ‘‘in the inland districts trade is very bad, 
and a number of shops are on short time ;” it adds 
‘* this is preferable to reducing the number of hands 
employed.” It further reports that trade on the Clyde 
is worse than it has been for 15 years. There was a 
large increase on donation benefit in both sections. 
The proposed amalgamation of other societies is 
dropped for the present, as the voting was not deemed 
to be satisfactory. As the Scottish Labour Party and 
‘the Labour Party ” are at variance, the latter under- 
take to affiliate any Scottish union. The Blacksmiths 
are taking a vote of the members as to affiliation with 
the English Labour Party. The fees for affiliation given 
are 15s. per 1000 members, and 2d. per member for the 
Parliamentary fund purposes, both to be paid annually 
in advance. The Shipbuilding Employers’ Federation 
and the men’s union are arranging for a joint agree- 
ment; the men’s union have appointed seven well- 
known representatives to draft a constitution. 


The report of the Provincial Association of Cotton- 
Spinners shows that trade depression has reached that 
industry, after a boom of prosperity. The total 
number on the funds was 2088, or at the rate of 25.44 
per cent., as compared with 11.80 per cent. in the 
month previous, and 4.18 per cent. a year ago. No 
fewer than an average of 1715 members per week 
were on the funds due to stoppages and short time. 
The united membership was 18,143—decrease, five ; 
but there was an increase of 1641 on the year. There 
were 32 disputes in the month; previous month, 23; 
a year ago, 31. There were 41 accident cases and 79 
compensation cases sent to employers ; previous month, 
42. The total claims made since the Act came into 
force number 2605, mostly settled on mutual terme. 


The Trades and Labour Gazette for this month starts 
with a series of notes on technical education in British 
India. Singularly enough, it advocates the intro- 
duction of skilled European workers, and the making 
of the Indian an unskilled labourer. What of the 
rights of natives if they are thus to be exploited? The 
article on unemployment urges ‘‘A Right to Work Bill, 
coupled with a minimum wage of 30s. per week.” Of 
course, the Labour Party, the Parliamentary Com- 
mittee of the Trades Union Congress, and the General 
Federation of Trades, have not done their duty about 
eons. Only the London Trades Council and 
the Tower Hill agitators have—by revolutions on 


paper. 


The position of affaira in the pending election of the 
President of the United States is materially changed 
by the attitude of the Labour Party. Both parties had 
bid for the vote: the Republicans first in a hazy half- 
hearted kind of way ; the Democratic Convention went 
one better, and, it is reported, won. Mr. Samuel 
Gompers stated publicly last week that the American 
Federation of Labour, with 2,000,000 votes, would 
cast these votes for Mr. Bryan. Mr. Mitchell stated 
the same thing for the great miners’ unions. The 
declarations are most significant. The test question 
was which party would go farthest and straightest 
for curbing the power of injunctions, and the Demo- 
crats, after seeing all that the Republicans promised, 

ielded more. The strange thing about the situation 
is that President Roosevelt was in favour of Labour’s 
demands, and he is the one great backer of Mr. Taft, 
whom Mr. Bryan is opposing. 


In the New Zealand islative Council, on Wed- 
nesday in last week, the ttorney-General defended 
industrial arbitration, and yd cg in the Amend- 
ment Bill now before that . He stated that em- 
oe fm had pressed for the abolition of the system, 

ut he pleaded for its retention. The workers, he 
said, wanted the Act; but it should be administered 
with fairness to all parties. He further said that New 
South Wales aimed at the repression of strikes as a 
social offence ; New Zealand must come to that also. 
He also defended the extra pay for extra work, the 
‘exertion’ wage clause on a minimum wage, as having 
proved beneficial ; it operated so as to cause uniformity 
in wages, which had been advantageous. 





In the Chancery Division Court last week, Mr. 
Justice Eve decided that the proposed division of 
funds by the Woolwich Branch of the Municipal Em- 
ployés’ Association, as per resolution of February, 
1907, was not in acco ce with the rules of the 
Association. The branch had threatened to secede if 
a certain official was not reinstated ; but, curiously 
enough, no order was made against the secretary of 
the branch, no injunction was granted, and no order 
was made as to costs. The Judge, however, gave 
liberty to apply for any further order if need be. 
The only declaration on the point made was that the 
pro distribution was not in accordance with the 
rules of the society. The right of secession has 
not been held to be good in previous cases tried ; the 
books and funds belong to the Association, and not to 
any one branch of it. All decisions have been so. 


The Amalgamated Society of Carpenters and Joiners 
still allege that the wages and conditions of employ- 
ment at the Salvation Army joinery works in Hanbury- 
street, East London, are not only not in accordance 
with trade-union conditions or the Fair Wages Reso- 
lution of the House of Commons, but derogatory to the 
men and tothe trade. At a conference held at Caxton 
Hall last week it was resolved to force the Salvation 
Army to submit the matters at issue to an impartial 
inquiry at an early date. 


No improvement is reported in the iron and steel 
trades ; indeed, there is still a downward trend in 
prices. In the Midlands business is very slack, and 
it is the same in Lancashire. Consumers do not care 
to buy, and the orders given out are from hand to 
mouth. The dearth of orders in the engineering and 
shipbuilding branches of industry will to a great 
extent account for the inactivity. 


The coal-miners’ strike in Alabama has led to 
riotous scenes, even to the holding up of a train of 
‘‘blacklegs” who were being taken to replace the 
men on strike. The deputy sheriff was killed, and 
the sheriff hurried off with a train-load of police, 
while the Governor of the State held troops in readi- 
ness, if required. 

According to the reply of the Home Secretary, 
the fate of the Mines’ Eight-Hours Bill depends 
upon its progress in committee. If that is fairly 
good, there is a chance of its passing this year. 


The Dublin dockers’ strike was settled on Saturday 
last at a conference in Dublin Castle, under the pre- 
sidency of Lord Macdonell. The terms agr to 
include provisions for preventing similar disputes in 
the future. 

A great strike of 14,000 mill operatives in Bombay 
led to rioting, the strikers having besieged the mills 
not on strike. The troops were called out and guns 
put in position, but not used. 





Cement IN Norway.—The manufacture of cement in 
Norway shows a fairly continuous and —_ development. 
The first record dates from 1893, when the home produc- 
tion amounted to 12,000 barrels; after five years it 
exceeded 100,000 barrels, and the aggregate output for 
last year amounts to 204,000 barrels. This, however, does 
not cover the consumption, which for last year was 
294,000 barrels, and the imports of cement amounted to 
28,000 barrels, some 8000 barrels being exported. Theim- 
ports, owing to the increased home production, have fallen 
off from about 200,000 barrels in the year 1899. The con- 
sumption also reached its maximum in the year 1899, with 
306,000 barrels, and has since fluctuated considerably. 


Srezt Sxeet-Pitinc.—We illustrate herewith a new 
form of steel eet get which has rare, hee intro- 
duced by the British Steel-Piling Company, Dock House, 
Billiter-street, E.C. It consists of a British Standard 
15-in. by 5.in. joist, and has for its interlock a clip formed 
by bending over the edges of a 6-in. by 3-in. joist. The 
weight per foot super when interlocked is 40} Ib., so that 
great strength is obtained with a minimum amount of 
metal ; there being no rivets, the resistance is reduced to 
& minimum. It also possesses a high salvage value, as the 
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15-in. joists can be used for building and other purpose 
after they are finished with as piling, and can b easily 
disposed of, the contractor only stocking the clips and 
ape fresh joists when he gets another contract. 

his piling is perfectly rigid in driving, and, if necessary, 
holes can be drilled in the joists for attaching braces or 
walings; but in the majority of cases this is unnecessary, 
as they can be suspended by wire ropes from the top of 
the piling. This piling is rolled in lengths up to 60 ft., 
and can be made longer if required by scarphing. 
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THE HORSE-POWER, FRICTION LOSSES, 
AND EFFICIENCIES OF GAS AND OIL- 
ENGINES.* 


By Lionet S. Marks, Cambridge, Mass. 


For a whole century the indicated horse-power of the 
steam-engine has been accepted as the most satisfactory 
measure of the work done in the cylinder of that engine. 
When the gas-engine came into use it was but natural 
that the same measure of its power should be used. So 
long as the whole cycle took place in one cylinder there 
was but little doubt as to what was meant by the indi- 
cated horse-power of the engine; but when auxiliary air 
and gas-pumps were used, the indica’ horse-power 
required special definition. A committee of this Society 
reported in 1902 a code of rules which contained this 
special definition, and which has given a consistent mean- 
ing to the indicated horse-power of steam-engines and of 
gas and oil-engiues of all types. , 

The definition referred to is not, however, universally 
accepted. The pages of the Zeitschrift des Vereins Deut- 
scher Ingenicure for 1905 contain a long and most ani- 
mated discussion by many of the ablest German engineers 
on the meaning of indica horse-power and mechanical 
efficiency in two-cycle engines, and they show very 
marked differences of opinion as to the correct method of 
calculating those quantities. Within the past few months 
the definition of the indicated horse-power of a four-cycle 
engine has been the subject of debate by the British 
Institution of Mechanical Engineers, and a strong ten- 
dency manifested itself to take as the measure of the indi- 
cated work of a four-cycle engine only that area which is 
included in the positive loop of the indicator-card. _ 

In all cases it has been assumed that the indicated 
horse-power is the best measure of the work done in the 
engine, but the differences of opinion as to the methods 
of its measurement are really indications of the fact that 
the indicated horse-power of an engine, and the quanti- 
ties deduced from it, do not give that information which 
engineers have been trying to extract from them. The 
fundamental trouble with the indicated horse-power as 
the unit of power is that it does not represent the actual 
work done by the working substance, but the difference 
between that quantity and certain resistance. Conse- 

uently it does not ager gear agp my a be made between 
the actual amounts of work done by the working sub- 
stances in the cylinders of engines of different types. 

So far as the steam-engine is concerned, the indicated 
horae-power is certainly the most convenient and pro- 
bably the most practical method of stating the amount 
of work that is done in the engine; but for gas and oil- 
engines, it is possible to use another method of stating 
the power of the engine; a method which is not only 
more convenient and practical, but which also gives more 
information as to the real actions taking place, and forms 
a better basis for the comparison of the thermodynamic 
performance of engines of different types. = 

The indicated horse-power of a steam-engine is really 
the algebraic sum of two quantities; these are (a) the 
total work done by the steam inside the cylinder, and (b 
the negative work done in overcoming the frictional an 
inertia resistances of the steam during the exhaust period. 
Thus in Fig. 1, if the level of a b represents the pressure 
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INDICATOR CARD OF 
STEAM ENGINE. 
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in the space into which the steam is exhausted, the total 
work done by thesteam in the cylinder is a c d f b; and of 
this the amount f ¢ a b is used up in overcoming the resist- 
ances to the escape of the steam leaving the area e cd f as 
the indicated work, or the total work done on the piston. 

The work done in the cylinder is not, however, the 
total work done by the steam, since the steam has to do 
work in order to overcome the resistances to its admis- 
sion. In Fig. 1, if the height of thelineg h represents the 
boiler pressure, the area g hdc is the work that the steam 
has to do in order to flow from the boiler to the cylinder. 
The total work done by the steam is consequently the 
area ghba; and the area cd fe—i.e., the indicated 
work—is the total work done by the steam less the work 
necessary to get the steam into and out of the cylinder. 
The total work done by the steam in a steam-engine is 
not shown directly on the indicator-card, but has to be 
obtained by drawing in the boiler pressure line and pro- 
longing the indicator-card to meet it. 

The indicated horse-power of gas and oil-engines is 
defined by the Code of 1902 of the Committee on Stan- 

ardising Engine Tests, as the power developed in the 
engine cylinder (the algebraic sum of positive and nega- 
tive works) minus the power indicated in the separate 
compression or feed-cylinders, if there are any. 

In a four-cycle engine, according to this definition, 
the indicated work is equal to the difference between the 
areasc de fcandfagbf, Fig.2. Ifthearea ef b be 





* Paper read before the Detroit Meeting, June, 1908, 
erican Society of Mechanical Engineers. 
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added to each of these, the indicated work is seen to be 
the difference between the areascdebandeagb. The 
area c de b is the total work done by gas; the areaagb 
is the work done in overcoming the resistances to the 
admission of gas, and the area ¢a b is the work done in 
overcoming tho resistances to the exhaust of the gas ; or, 
in other words, the area ¢ ag b represents the work that 
has to be done to get the Sener into and out of the 
cylinder. The indicated work of a four-cycle engine is 
consequently seen te be the ditference between (1) the 
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INDICATOR CARO OF 
IR-CYCLE GAS ENGINE. 
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total work done by the gas and (2) the work necessary to 
get the gas into and out of the cylinder. . 

In a two-cycle engine with separate air and gas- 
pumps, or with preliminary compression of the charge in 
the crank-case, the indicated horse-power, according to 
the definition, is the difference between (1) the main 
cylinder horse-power (Fig. 3) and (2) the indicated horse- 


Fig. 3. 


INDICATOR CARD OF 
WO-CYCLE GAS ENGINE. 
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Fig 4. INDICATOR CARD OF AIR PUMP. 
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INDICATOR CARD OF 
DIESEL ENGINE. 
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powers of the air and gt ap (Figs. 4 and 5), or of the 
crank-case (Fig. 6). In this engine the exhaust occurs 
only near the end of the stroke, so that the amount of 
work done by the main cylinder piston in overcoming the 
resistance to the escape of the gases is so small as to be 
practically negligible. The work ay by Fig. 3 
1s the total work done by the gas + ile the work repre- 
is t 


sented by Figs. 4, 5, and 6 © work done in over- 
coming the resistance to the admission of the 2 
the 


consequently, in part, the work done in a 
resistance to the exhaust, since the incoming charge 
helps to force out the exhaust gases. The indicated 
horse-power of a two-cycle engine is seen to have prac- 
tically the eame meaning as the indicated horce-power of 





a four-cycle engine. 





In a Diesel motor the conditions are the same as in 
an ordinary four-cycle engine, with the addition that 
work is done in compressing the air used to spray the 
fuel. The indicated horse-power of the air-compressor 
must, according to the definition, be subtracted from the 
indicated horse-power of the main cylinder in order to 
obtain the indicated horse power of the engine. The 
difference between the areas cdeb and eagb (Fig. 7) is 
the indicated work of the main cylinder, and, as with the 
four cycle engine (Fig. 2), it is the difference between the 
work done by the gas in the cylinder and the negative 
work done in overcoming the admission and exhaust 
resistances. The compressor-card, however (Fig. 8), is 
different from the compressor-cards for the two-cycle 
engine (Figs. 4 and 5), for it represents not only the work 
required to overcome the frictional resistances of ad- 
mission of the fuel spray to the cylinder, but also the 
work of compressing the air used for spraying up to the 
pressure existing in the cylinder during the admission of 
the charge. It is obvious that if a large perventage of the 
air used per cycle in a Diesel motor were compressed in 
the air-compressor, instead of in the main cylinder, there 
would be a serious error in regarding the work done in 
the compressor as of the frictional resistance to the 
admission of the fuel. In actual engines the indicated 
work of the compressor-pump is generally at least 6 per 
cent. of the indicated work of the main cylinder. It is 
-— possible by drawing the cylinder admission pres- 
sure line c d on Fig. 8 toseparate the work done there into 
its two components: the work done in compressing the 
charge (area 0) and the work done in overcoming dis- 
charge resistances (area a). The frictional resistance to 
the admission of air to the compressor is too small to be 
shown on the diagram. The total work done by the 
charge is then the algebraic sum of the — area cdeb 
(Fig. 7), and the negative area } (Fig. 8); the work done 
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in overcoming frictional resistances is the sum of the areas 
eagb (Fig. 7) and a (Fig. 8). The indicated horse- power 
of a Diesel motor has the same meaning as the indicated 
horse-power of a four-cycle or a two-cycle engine ; it is 
the difference between (1) the total work done by gas, and 
(2) the frictional resistances to the admission and exhaust 
of the gases. 

In the analysis of the performance of a heat engine 
there are two principal quantities that the engineer 
wants to know—namely (a), the thermodynamic efficiency 
of the engine, or the percentage of the total heat going 
to the engine that is actually converted into work, an 
(0) the net efficiency of the engine, or the percentage of 
the total heat going to the engine that is available for 
doing useful work. The difference between these two 
efficiencies is the percen of the total heat going to the 
engine that has been up in overcoming the various 
resistances which the engine itself offers to the carrying 
out of the cycle of operations. 

Tt has been the poeien in the past to calculate the 
thermo-dynamic efficiency by finding the ratio of the 
indicated work to the total heat supplied. But this does 
not really measure the percentage of the total heat that 
has been converted into work ; it measures the percentage 
of the total heat that is available for doing work after 
certain engine resistances—viz., those offered to the 
admission and exhaust of the working substances—have 
been overcome. The thermodynamic efficiency of an 
engine should have but one meaning, and that is, the 
efficiency of the engine in converting heat into work, 
irrespective of whether that work is used up, in part, in 
overcoming engine resistances or remains entirely avail- 
able for useful oy yey That is the plain meaning 
of the term, and the only meaning which will permit a 
direct comparison of the efficiencies of the processes 
actually occurring in the cylinders of different engines. 
If the indicated work is used in calculating the thermo- 
dynamic —o, such a comparison does not neces- 
sarily throw any light on the actual es at all, since 
the frictional resistances resulting from a poor design of 
compression pumps, valves, ports, &c., may more t 
offset the gain from the use of a more efficient cycle. 

It is, moreover, ~~ thav the thermodynamic 
efficiency should have the suggested meaning in order to 
permit a fair comparison with the ideal cycle. To state 
that the thermodynamic efficiency of a gas-engine is 60 
per cent. of the thermodynamic efficiency of the ideal 
gas-engine working under the same external conditions, 
is entirely misleading, if the gas-friction resistances to 
admission and exhaust have been subtracted from the 
total work done by the gas. In some engines, the gas- 
friction resistances may amount to 15 or 20 per cent. of 
the total work, and, if that were the case, an actual ratio 
of efficiencies of 70 per cent. would appear to be but 60 per 
cent.— that is, the apparent possibility of improvement of 
the purely thermodynamic processes would be reduced 
from 40 per cent. to 30 per cent. If the friction is 
taken into account in calculating thermodynamic effi- 
ciencies, there does not seem any sufficient reason why 
the machine friction should not similarly be taken into 
account. The process of getting the charge into and out 
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of the cylinder is purely mechanical—it is not part of the 
thermodynamic cycle. ‘ r 

The writer believes that for gas and oil-engines, the 
power of the engine can be most usefully expressed as 
the total work done by the working substance ; this might 
be called ‘‘the total horse-power,” or, since it measures 
the amount of heat converted into work, ‘‘the thermo- 
dynamic horse-power.” The total work for a four-cycle 
engine is the area c de b, Fig. 2; for a two-cycle engine, 
the area of Fig. 3; and for a Diesel engine, the area 
cdeb, Fig. 7, minus the work bam yap; orn by the area b 
(Fig. 8) of the air-compressor . As measured in this 
manner, the total work is not entirely independent of 
the design of exhaust valves and passages, since the occur- 
rence of release before the end of the stroke (which is 
necessitated by the resistances of the exhaust) reduces the 
total work area. It is only in the case of the compara- 
tively early exhaust of the two-cycle engine that the 
actual work might be considered as being affected in an 
appreciable manner by the release before the end of the 
stroke. It is, however, proper to the work of this 
Bp as being finished when the exhaust opens, the toe 
of the diagram being the equivalent of the negative area 
of the four-cyole diagram. Since the area of the toe of 
the diagram is always extremely small, its inclusion in the 
total work area introduces no appreciable error. 

The total work done by the working substance is used 
up in three ways :— 

() In overcoming the resistances to the admission and 
ex me of the charge; this may be called “ gas-friction 
work.” 

(b) In overcoming engine friction; this may be called 
‘*machine friction work ;” and 

{c) In doing useful work. 

The indicated horse-power is then the total horse-power 
minus the = horse-power, and it retains the 
meaning it always had. 

An ordinary gas-engine test permits the determination 
of the total horse-power, the gas-friction horse-power, the 
machine-friction horse-power, and the useful or brake 
horse-power. The value of finding these separate horse- 
powers will be apparent if, for example, a comparison is 
to be made between two-cycle and four-cycle gas-engines. 
ad is urged — Tae aan —— — it pow ned 
its very grea van of nearly dou wer 
cubic foot of piston ee A a cost de ponte sa 
able loss in efficiency. This loss in efficiency is said to 
be :—(L) Thermodynamic, resulting from (a) the loss of 
some of the charge to the exhaust during admission, or (b) 
the retaining of too much of the burnt gases in the cylin- 
ders; (2) gas-friction loss resulting from the separate 
compression of the gas and air, and the consequent extra 
valve and pipe resistance ; and (3) machine friction losses 
resulting from the actual mechanical arrangements. The 
statement of the separate pet ey will throw light 
at once upon all these — and will show also wherein 
~~ a engine fails to come up to the standard of 
1 

From the commercial point of view there is no advan- 
tage in retaining the indicated horse-power, since it is 
the brake horse-power that the engine-user wants. From 
the scientific point of view the indicated horse-power 
can be of use only for the comparative study of engines, 
and if it is not the best measure of power for that pur- 
pose, it should not be permitted to retain its present 


position. 

If the total horse-power, gas friction horse power, 
machine friction horse-power, and brake horse-power are 
used as the standard measures of the engine power and 
losses, the various engine efficiencies fom be defined in 
the following manner :— 

Total horse-power 
Total heat supply 
Brake horse-power 
Total horse-power 
Brake horse-power a 

Total horse-power — gas friction horse-power 

Brake horse-power _ ‘ ‘ 

Indicated horse-power _ ee: 
Brake horse-power 


= thermodynamic efficiency. 


= engine efficiency. 








= net efficiency. 


Thermodynamic efficiency = engine efficiency = net 
effimency. 


These definitions retain for indicated horse-power and 
mechanical efficiency their usual meanings. 

The thermodynamic efficiency is the actual efficiency 
of the process of converting heat into work ; the engine 
efficiency is the true measure of all the frictional losses 
of the actual mechanism, not only the friction of bear- 
ings and pistons, but also of the gas entering and leaving 
the cylinder ; and the net efficiency is the quantity that 
interests the person who pays the bills for fuel. The 
mechanical efficiency has its use in| showing the extent 
of machine friction losses; but unless the ine effi- 
ciency is also stated, it tends to obscure the magni- 
tude of the more or less avoidable friction losses in an 


ne. 
"Phere would be certain incidental advantages from the 
use of total horse-power as the unit of measurement apart 
from the more important scientific advantages of a unit 
which means a single definite thing, and not the sum of 
two quantities of very different kinds. In ordinary 
tice there is more complexity and greater possibility of 
inaccuracy in the measurement of the indicated horse- 
power of gas and oil-engines than is the case with steam- 
engines. The greater complexity arises from the fact 
that it is necessary in the two-cycle engine to take indi- 
cator-cards, not only from the main cylinder, but also 
from the auxiliary gas and air-pumps or from the crank- 





case; and for a Diesel engine it is necessary to take cards 
from the air-compressor as well as the main cylinder. 
The greater inaccuracy results from the fact that in 
going ‘round the hg area of the four-cycle or Diesel- 
= cards, the probable planimeter error has the same 
absolute magnitude as in going round the positive area, 
and these two errors may: both be of the same sign. If, 
to avoid this, a weak grea hema wg taken of the 
work of the exhaust and suction strokes, we have the 
complexity of another indicator. Of course, when scien- 
tific results are needed, in which case the gas friction 
horse-power must be obtained, it will be necessary to 
take cards from all the auxiliary cylinders, and the 
greater complexity cannot be avoided ; but for ordinary 
commercial pu if any measurement of power is 
required beside the brake horse-power, the total horse- 
power would serve quite'as well as the indicated horse- 
power, and it could be obtained more easily and with 
more accuracy. Commercially the indicated horse- 

wer is of no particular use when the brake horse-power 
is known, and scientifically it is less useful than the total 
horse-power. 

The proposed new measure of power cannot be con- 
vonlenter applied to the steam-engine, nor does it seem 
desirable to so apply it, since the practice in that case is 
firmly fixed. In the steam-engine, part of the compres- 
sion work is carried out in the air and feed-pumps; but 
the indicated work in these auxiliaries is not taken into 
account in calculating the indicated horse-power—i.¢., @ 
different practice exists from that which this society 
recommends as proper for the determination of the indi- 
cated horse-power for gas and oil-engines. The history 
of the oniengne is probably more in the past than in 
the future, so that a change in the practice is not parti- 
cularly desirable, even if practicable; but the history of 
the gas and oil-engines is almost entirely in the future, 
and a ay choice of the units of power may help to 
make that history more clear. . 

In conclusion, the writer wishes to submit to the society 
the desirability of an early revision of the code of rules 
for omgang o> and reporting gas and oil-engine tests. 
The remarkable extension in the use of the gas-engine, 
the growth of the large variety of types which that has 
stimulated, and the considerable body of research throwing 
light on that pase B. 4 Ak published — } 
ap ce of the le, have e it apparent that the 
dele fo aetdonts in certain respects, and have rendered 
it desirable that many changes should be made. 

When such revision is m the writer hopes that there 
may be incorporated in it the suggestions as to horse- 
power and efficiencies which he has presented above. 





Soutn Aragican Coat-Mininc,—The output of coalin 
Cape Colony last year was 144,040 tons, or 1163 tons more 
than the production in the previous year. The annexed 
table shows the production, year by year, in the nine 
years ending with 1907 inclusive :— 


Value per ton. 
Tons. s. d. 
208,655 
198,451 
205,810 
185,424 
207,493 
172,785 
164,112 
142,877 
144,040 
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indus- 
t and even retrogressive condition in 
Cape Colony, year’s output having been 64,615 tons 
less than the corresponding production in 1899. Prices 
stand, however, at a better level now than they did in 
1899; and this is calculated to have some effect in 
extending production. 


Upon the whole, it will be seen that the coal-mining 


try isin as 


Carre GOVERNMENT Rari_ways.—The total revenue of 
the Cape Government Railways last year was 3,469,705/., 
as compared with 3,772,770. in 1906. The receipts from 

s were 1,073,364/., as compared with 1,187,145/. 
he working ex last year were 2,572,634/., as com- 
pared with § 798 8491, in 1906. A reduction of 206,215J. 
was, accordingly, effected last year; but this by no means 
fully compensated for the reduction of 8.03 per cent. 
observable in the receipts. Thenet revenue obtained last 
year upon the _ expended was 2/. 16s. 11d. cent, 
as com with 3/. 83. 2d. per cent. in 1906. e - 
gate distance run by trains last year was 8,347,000 4 
as com with 9,207,725 miles in 1906. The earnings 
per train-mile were accordingly 8s. 4d. last year, as com- 
pared with 8s. 2d. in 1906. © expenditure per train- 
mile last year was 6s. 2d., as compared’ with 5s. 11d. 
To provide for the present unsatisfactory state of affairs, 
the general manager recommends a reduction in the train 
service where it appears to be in excess of actual require- 
ments, the reduction to be made either in passenger or 
goods trains, or in both combined. The general manager 
also recommends an increase in the rates on certain 
commodities, such as live-stock, meat, fencing, fertilisers, 
vegetables, South African wheat, meal, and flour, im- 
ported produce, wools, skins, hides, and such other 
as may be considered able to bear higher c The 
number of carried last year was 18,067,524, 
as comp’ with 20,691,686 in 1 The class propor- 


- | tions for the two years were :— 


1906. 


1907. 
635 


8,374,086 9,806, 
3,390,790 3,849,981 
6,302,648 7,035,070 
The curious feature in this analysis is the unusually large 
proportion of first-class passengers. 


First ‘a 
Second .. 
Third... 
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CASTING PIPES IN PERMANENT. 


MOULDS.* 
By Epcar A. Custer. 

In the February issue of a magazine devoted to 
foundry practice, a writer, in speaking of the limitations 
of moulding machines, made this statement :—‘‘ A mould 
that molten iron would not destroy, or one in which the 
evils of unequal heating and cooling would not show on 
the finished article, was as far removed as the Philoso- 
pher’s Stone. F 

The purpose of this paper is to describe a method and 
apparatus for using permanent moulds that the hottest 
iron attainable from the cupola does not destroy, and for 
producing cast-iron pipe in which the supposed evils of 
unequal heating and cooling not only do not appear, but 
do not exist. 

So.called permanent moulds are not new. For many 
years small iron castings have been successfully made in 
iron moulds, and this without great detriment to either 
the casting or the mould. These castings, however, were 
invariably very small and were chilled to extreme hard- 
ness. Fortunately, it was not necessary to machine them. 
This limited the use of such moulds very materially. 
Some years ago the Latrobe Steel Company cast car- 
couplers in iron moulds. Within a few months an article 
has been published describing a successful method of 
making brake-shoesin this manner. These shoes weighed 
about 20 lb. each, and, with the exception of steel ingots 
and car-couplers, were the heaviest castings made in iron 
moulds. So far as can be learned, this is about the extent 
of theart. It has been the dream of every foundryman, 
whose trade requires a large number of duplicate castings, 
to make these castings in moulds that would not only 
survive the process, but would also produce castings that 
would be marketable and be easily machined. 

The method about to be described relates only to soil, 
water, and gas-pipe, and not to castings of other forms. 
You are probably all familiar with soil-pipe making. 
Tron flasks, a cope, and drag are rammed with sand over 
a metal pattern; a green sand core is introduced, 
and the cope and drag are clamped together. ‘The 
pipe is then poured, with the pipe in a horizontal 
position, and, after cooling, the pipe is removed from 
the flask and carried to the end of the floor where the 
cores are removed. Then it is carried to the cleaning- 
room, where the sand is rattled off, the gates and fins 
are removed, and after i tion it is ready for ship- 
ment. Altogether the pipe has to be handled ten times. 
In this process the loss is very great. So much depends 
upon the condition of the sand ; it may be too wet or too 
dry ; the moulder may ram carelessly, or may pour his 
iron negligentiy, 86 that the foundry loss often reaches 
12 to 15 per cent. In summer weather the output is 
decreased 25 to 40 per cent., due to the inability of human 
beings to stand the exacting and exhausting labour. 
Only one heat a day can be poured in any season. In 
fact, with very few improvements, and these relating 
mainly to cores, we are making soil-pipe in precisely the 
same manner, and with just as much labour per pipe, as 
was the practice fifty years ago. Ibis true that the work- 
man of to-day makes more pipe in one day than his 
grandfather did, but this is due more to the fact that the 

resent-day workman is working by. piece, and has 
come infinitely more skilled in saving the seconds of 
time for each particular operation, and avoiding the 
useless motions in performing them. Any process that 
would save the use of sand for the mould, and would 
produce pipe that could be easily cut, would of necessity be 
very desirable. If, in addition, it would obviate cleaning 
and chipping, and could be run continuously night and day, 
it would very nearly meet the conditions of an ideal busi- 
ness. 

When experiments to disvover and poet such a pro- 
cess were undertaken, the first mould made was closely 
modelled from the flasks in use in the sand process. In 
fact, all the traditions of foundry practice were closely 
followed. The apparent danger of pouring molten iron 
into iron ids encasing a damp sand core was con- 
sidered to be serious, and 1t was thought that the problem 
of disposing of the resultant gases would prove to bea 
great one. Again, the pipes were less than } in. thick, 
and it was necessary to pour the iron very quickly. So 
far as was known, no one had successfully poured a com- 
‘nang pipe in an iron mould, and such attempts that had 

made had destroyed the mould very quickly. A 
permanently warped in a short 
time; hence it is not surprising that the experiments 
were approached with considerable trepidation. The 
first mould made consisted of a cope and drag, each 6 ft. 
long, 10 in. wide, and 6 in. thick, with gates cut into 
the drag. This mould was cast of very soft iron, and 
the pipe-shape bored out. The pouring - holes were 
tapered, so that when the cope was removed the iron in 
them could be easily knocked out. In order to avoid, as 
far as possible, all traces of moisture, the mould was 
heated to 500 deg. Fahr., an ordinary green sand core was 
inserted, and four men poured molten iron into the gates 
These men wore les and were swathed completely 
in wet cloths. Wedid not then know what would happen. 
As it turned out, nothing happened—not even a sem- 
blance of pipe—the gates were two small. A short session 
with a hammer and chisel made them larger, and on the 
second attempt a complete pipe was poured. It was nota 
remarkable pipe except for its defects. It was streaked 
with cold shot, the top was filled with flat spots where the 
gases had been trapped, and it was as hard as flint. 

After an infinite number of experiments the mould 
now in use was evolved. A — description 
of this mould as it: appears on the machine will 
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be given later. After fifty or sixty pipes-had been cast 
in this mould, it became ly cracked around the 
gates, and as the process of casting was continued, 
these cracks extended into the barrel of the mould. 
This we attempted to obviate by casting into a new 
mould very thin strips of mica, extending throughout 
the length of the mould and placed radially at intervals 
around the barrel or mould cavity. The cracks we found 
in this mould would start as before, but would stop when 
the mica was reached. good illustration of this effect 
is shown by the fact that a small hole drilled at the 
extremity of a crack in a sheet of plate glass immediately 
stops the further extension of the fracture. In time the 
whole face of the mould would show a collection of fine 
cracks, most of which could only be seen with a magni- 
fying glass. They rarely ever were more than ,', in. deep. 
After probably 200 pipes had been cast the surface of the 
mould in contact with the molten iron resembled an ex- 
tremely hard graphite. It was dull black in colour, but 
did not scale or shell off. In order to thoroughly test 
the mould, the ends were stopped up with sand and the 
entire barrel, without a core, was filled with molten iron. 
This was done thirty or forty times without any appre- 
ciable deterioration of the outline. The only care exer- 
cised was to take the casting out before heavy shrinkage 
set in. In order to still further test it, the mould was 
heated to a temperature of about 1100 deg. Fahr. in 
a furnace, but it was found impossible to produce 
pipe under these conditions. The molten iron danced 
in the mould like water on a hot griddle, and the re- 
sultant pipe was a collection of closely-knit globules. 
It was found that the safe casting heat of the mould 
was about 700 deg. Fabr., but that in a practical 
working 250 deg. Fabr. to 400 dee. Fahr. was the 
highest heat the moulds reached. The actual time in 
which metal set was carefully noted and the behaviour of 
the cast metal at extremely high temperatures was ob 
served. Irons high and low in silicon, sulphur, carbon. 
or phosphorus were cast a great many times and copious 
notes were taken in each case. A small chemical labora- 
tory was established for this work. In all over 4600 
pipes were cast in a 4-in. pipe-mould. 2700 in a 2-in. 
mould, and over 1100 in a 6-in. mould. Not one of 
these moulds shows any signs of deterioration over and 
above the first cracking as described before; in fact. 
they are in a far better condition than at the start. Eact 
one has been purposely abused, and submitted to treat 
ment that never occurs in practice. A straight-edg: 
to-day laid in the barrel shows the surface to be perfectly 
straight, and the 4600th pipe shows the original marks o! 
the boring-out tool. 

It was found that an iron running from 2 to 2.25 per cent. 
silicon and high in carbon produ the greatest number 
of perfect — ; and when cast iron of this silicon had a 
comparatively low sulphur content, the result was stil) 
better. Further experiments showed that powdered 
ferro-manganese when added to the molten iron imme- 
diately combined with the sulphur as a manganese sul- 
phide, and rose to the top of the liquid mass as a slag. 
An excess of manganese, however, produced a hardening 
effect, as it formed with the carbon a carbide, which in 
itself isan extremely hard substance. 

These features made it possible to use a high-sulphur 
cast iron, providing its other contents approximated the 
figures given above. 

It was then noted that pipes that remained in the 
mould until a dull-red heat was reached were very hard, 
and in most cases were too hard to cut. When they were 
taken out at a bright yellow heat, and allowed to coo’ 
normally, they were perfect in texture. It was further 
noticed that when the dull-red pipes were piled with the 
very hot bright-yellow pipes, an annealing process was 
set up that brought the iron in the dull-red pipes into 
a workable condition. This feature of temperature was 
the subject of a long and patient investigation, and the 
causes leading thereto may be now briefly stated. 

Pure iron possesses no fluidity, or the property of 
low shrinkage, nor does it possess varying degrees of hard- 
ness. It is obvious then that the characteristics of cast 
iron, which possesses these qualities in a high degree, are 
due to the presence of impurities, such as carbon, silicon, 
phosphorus, &c. Carbon is the main element and exists 
in cast iron as combined and free carbon. The amount 
of free carbon, which is the principal softener of cast 
iron, depends principally upon the rate of cooling. If 
molten iron high in car be cooled slowly, the free 
carbon separates out in the form of graphitic carbon. If 
this molten iron be suddenly cooled, the carbon is caught 
before it has time to separate, and is held in an atomic 
condition by the enormous pressure of the surrounding 
iron. Therefore the fracture of a pig of iron is generally 
an index of the rate at which it is cooled. If the suddenly- 
cooled iron be re-melted and slowly cooled, it will assume 
all the characteristics of soft iron. The graphitic carbon 
will become plainly separated and large crystals will be 
formed. It may be stated that cast iron in a molten state 
is a solution of carbon and iron, and the mass is homo- 
geneous. 

Silicon in itself confers no benefit on cast iron. It is 
only its influence on the carbon contents that produces 
beneficial results. Un the other hand, an excess of silicon 
renders cast iron absolutely unfit for use, making it very 
hard and brittle. A small quantity, through its action on 
the carbon, reduces shrinkage, increases strength, and 
increases fluidity. Given, then, cast ‘iron comparatively 
high in carbon with the proper amount of silicon, and the 
ideal conditions are attained. The uses of phosphorus 
and manganese are too well known to require discussion 
and play no part in the method except as correctives. 
Keeping these facts in mind, it may be stated that an 
ordinary foundry iron very nearly fulfils these conditions, 
with the exception of sulphur. Molten cast iron is | 
fore a solution of carbon in iron, with the addition of 





silicon, phosphorus, sulphur, and manganese, all forming 
a heaieenieaens fluid mass. Now, if this mass be suddenly 
cooled, it is. still homogeneous, the different elements 
not having time to segregate. If the cooling be continued 
at the same rapid rate until a tem ture of about 
1600 deg. Fahr. is reached, the iron mes very hard 
and brittle. But if this sudden cooling is carried out 
only until the iron is set and is removed from the cool- 
ing influences, thus allowing the iron to lose its heat 
normally, the result is a structure whose fracture shows a 
very fine, close grain. It is tough, since all its particles 
are thoroughly interlaced, and it is strong, very 
nearly all the carbon is held in the combined state. In 
other words, it is homogeneous. Now let us try to make 
this vital point plainer. , : 

In a casting such as a thin pipe, when cast in an 
ordinary sand mould, it uires about one minute to 
cool from the temperature of molten iron to the point at 
which the metal is set. It is in this period that the 
detrimental effects as shown in cold cast iron are pro- 
duced. Phosphorus and sulphur and carbon segregate 
and graphitic carbon is formed. Bear in mind that in this 
period the iron is in a liquid state, with all its elements 
free to move. Once the casting is set, all tion 
ceases, and the remaining carbon begins its ficial 
work. As the iron loses its heat at a normal rate, 
annealing and carbide carbon are formed, both of which 
improve the quality of the metal. Now, if we suddenly 
shoot the molten iron into an iron mould, it sets very 
quickly, and the evil period is reduced in time from sixt 
seconds to two eee short a time, in fact, that 


the impurities are held in the position they occupied in 
the molten mass. The evils of sulphur and phosphorus are 
they are in practically an 


reduced to a minimum, since 











atomic condition, and are distributed evenly throughout 
the casting ; and since no graphitic carbon 1s formed, all 
the carbon exists as combined car with a correspond- 
ing increase in its power forimprovement. If the casting 
is removed from the cooling influence—in this case the 
iron mould—and allowed to cool normally, the ideal 
conditions are obtained. Chilling cast iron to the point 
of extreme hardness is purely a mechanical process, and 
the point to which the process of sudden cooling can be 
carried can be determined to an absolute certainty. It is 
simply a question of time. The data collected show that 
a 2-in. pipe can be removed 2 seconds after pouring, and 
should not remain in the mould more than 6 seconds. A 
6-in. pipe can be removed in 6 seconds after pouring, and 
should not remain more than 12 seconds. The time 
depends upon the thickness of the pipe-walls. Very thin 
ipe would require not only a shorter time in the mould, 
ut should be cast of iron higher in silicon. The reason 
for this is that silicon, by its action on the carbon, keeps 
the iron in a fluid state longer than normal, Every 
foundryman knows there are irons in which it isimpossible 
to form a chill, and there are other irons in which it is 
im ible to prevent it. The same limitations apply to 
quaking pipe as to the making of other iron products. A 
suitable iron must be provided if the very best results are 
to be obtained. This statement applies to any branch of 
the foundry business, and is not set out as a new discovery. 
What is claimed and demonstrated is that a poor iron is 
improved and rendered suitable for the work in hand. | 
ith the data obtained the work of Sostgning © machine 
that would operate continuously was begun. Theexperi- 
ments had shown that when pipes were cast in a mould 
every eight minutes, the temperature of the mould never 
rose above 450 deg. Fahr., even if the operations were 
continued for hours. If pipes were every two 
minutes, the temperature of the mould rose rapidly, and 
at 900 deg. Fahr. it to warp. In order to follow 
the best conditions avoid the worst, the following 


a tus was designed :— 
"Phe machine consists of an ular table or ring 
approximately 40 ft. in diameter outside, 


constructed of two coneentric rings of channel beams, 


carrying thirty | th 
there- | moulds arranged at equal intervals thereon. e table is 


connected with thirty cross-pieces or trucks, each of which 
has two wheels having roller bearing axles. These wheels 
are to run on concentric circular set in 
concrete foundations. The tracks are arranged as if on 
the surface of a cone, and by this means is created a ten- 
dency of the table to resist any movement other than 
rotating about its centre. Either outer or inner track 
may be the higher, as the effect is the same in either case. 

Each truck or cross-bar of the table carries a steel pin 
working loosely in a vertical hole, and of such length as 
to allow about 2 in. —_ to project below the bottom 
line of the truck, but admitting of being pushed up until 
flush with the bottom of the truck. _ 

Under the table or ring, at two diametrically cepeaite 
points, are arranged two hydraulic cylinders, which slide 
in ways similar to a planing-table, the pistons within the 
cylinders being held stationary, and the cylinders moved 
back and forth by the operation of a four-way valve con- 
trolling the admission of water alternately to each end 
of the cylinders. The stroke of the cyli is of such 


be, | length as to be slightly more than the spacing of moulds 


carried by the table, and projecting from the top of the 
cylinder is an inclined plane surface désigned to lift the 
pins in the trucks when the cylinders move in a direction 
opposite to the required motion of the table, and to allow 
@ pin on each side to fall, after the inclined surface has 

- This occurs at or near the end of the backward 
stroke of the cylinders, and when the controlling valve is 
so moved as to cause the cylinders to move forward, the 
pins which have been lifted and allowed to fall are brought 
in contact with the projections on the cylinders, and hence 
the table is carried forward by the motion of the cylinders 
a distance equal to the spacing of the moulds, and the 
cylinders are ready for another return or back stroke to 
engage the next pins, thus intermittently moving the table 
ahead one space at each cycle of the cylinders. 

The centre of the table is left open for the location of 
hydraulic pumps, operating valve reservoirs, &c,, required 
in ge.) motion to the table. This table makes one 
complete revolution every 74 minutes, and uently 
soulenes thirty pipes in that time, or 240 pipes an hour. 

At certain points about the table are closing 
and opening devices, which are designed to close the 
mould or bring the cope side down to its place on the 
drag side, without shock, after the ores are set in place, 
and to open the mould or lift the cope after the pipe has 


poured. 

Between the closing device and the opening device is 
located a pouring device, adapted to receive the molten 
metal from the cupola and pour it into the moulds. 

Description of Mould.—Each mould consists of a rect- 
angular block of cast iron approximately 18 in. wide and 
18 in. high by 6 ft. long, parted on a diagonal line across 
the corners, and provi with hinges at the lower edge 
of the parting, so as to allow the upper portion or cope to 
Tie ae and back from the lower portion or drag. 
These a ds weigh about 6500 lb. complete (see figure 
annexed). 

At the centre of the mould is the cavity into which the 
metal is to be poured to form the pipe. Thus one-half 
of the pipe is formed in the upper, and one-half in the 
lower, portion of the mould. 

Gates are cut in the face portion of the lower part or 
drag, of such size and shape as to receive the molten 
metal from the ladle and guide it into the mould. Three 
such gates are used, each dividing into two portions, and 
so entering the cavity of the mould at six points. 

(a) These gates are so shaped as to receive the shock of 
the falling stream of molten metal ata point outside of the 
mould cavity, and convey it into the mould quickly, but 
gently, so that the core is not damsged by a rush of 
molten metal inst it. 

(b) At the highest point of the barrel of the mould a 
small groove is cut, extending throughout the entire 
length of the barrel. This groove, which is quite small, 
being only in. wide and deep, is intended to receive any 
gases or air which may be trapped in the mould, and so 
avoid the formation of flat spots at the top of the pipe. 
The resultant ridge, not being prominent, is not an 
objection, but rather adds to the strength of the structure. 

n one end of each mould is carried an arm rigidly 
attached to the upper or movable half. This arm extends 
under the mould, and is of such form that when the 
mould is open it forms a rest for the movable half, hold- 
ing it in such position as to allow of any work, such as 
setting cores, removing finished pipes, cleaning, &. On 
the end of this arm is a steel roller which is caused to 
travel dowm an inclined by the rotation of the 
table carrying the mould. This inclined plane is arranged 
to receive the roller at its higher position when the 
mould is open, and to guide it smoothly to its lower 
position, by this means closing the mould without shock 
or jar to disturb the core. This inclined plane constitutes 
the closing device. 

Each end of the mould is provided with rings or 
bushings which are used to support the core arbor in a 
precisely central position in the cavity of the mould, so 
that the pipe, when finished, shall have uniform thickness 
of metal at every point. 

The eore arbor consists of a cast-iron hollow cylinder 
somewhat longer than the pipe to be cast, and about # in. 
less in diameter than the inside diameter of oe It 
is perforated throughout most of its length by holes, 
to allow any gases formed by contact with the molten 
metal to pass into the arbor, and so have free vent to the 
air through the ends of the same. : 

Each end of: the arbor is accurately machined to fit the 
rings-or bushings in the ends of the moulds. 

The core is made by placing the core arbor in the 
core machine, which consists of a support for the ends of 
e arbor, semi-circular in form, and of a diameter to fit 
the arbor ends; a shaking screen arranged to sift sand, 





and a guide to drop it upon the arbor, and « knife, so 
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shaped as to form the sand to the outline of the inside of 


the pipe. 
The core arbor, after being wetted thoroughly, be fm 
in the end supports and rotated by a crank-shaped piece 
of iron held loosely in one end by an operator. At the 
same time another operator shakes a sieve suspended over 
the arbor, and previously filled with sand, tempered to 
the pee degree with water. This sieved sand is caused 
to fall directly upon the wet, rotating arbor, and clings 
to it. The surplus sand is scraped away by a steel knife 
held at the proper distance from the arbor to make the 
finished core of the diameter and shape required. When 
sufficient sand is on the arbor to make a full and com- 

lete core (which requires about 5 seconds), the core is 
Fitted from its supports and is ready for use. No further 
treatment of any kind is needed, and the core is placed 
in position in the mould, which is then caused to pass the 
closing device, bringing the upper portion down in place, 
and the mould is ready to receive the metal. 

A ladle is provided to receive the metal as it flows from 
thecupola. This ladle is arran so that it can take a 
position high enough to allow the moulds to pass freely 
under it, or it can be lowered into a position between two 
adjacent moulds, so that the pouring spouts or lips of the 
ladle are very close to the pouring holes of the mould. 

As the table rotates and brings a mould, which hes 
passed the closing device, into pouring position, the ladle 
automatically drops into this latter position with the lips 
close to the pouring holes. The ladle is then tilted to 
pour by the operator, but in tilting it rotates around a 
centre line which passes through the pouring lips, and 
hence the points of pouring do not move; and the 
streams of metal are guided directly into the pouring 
holes through the various gates into the mould and fill it 
completely, compressing any air or gas which may be 
trapped into the groove provided at the highest point 
for that purpose. If no gases are trapped, which, 
8 e@ as ib may seem, is usually the case, this groove is 
also filled with metal, and forms a slight rib running the 
length of the pipe. 

hen the powies operation is complete, and the 
operator tilts the ladle back, ib automatically rises to its 
higher position, so that the next mould may pass under 
it, and assume the pouring position. : 

The mould being now filled with metal, is held long 
enough to allow the metal to set, and then opened by 
passing the epenien device, which is just the reverse of the 
the closing device; the roller on the end of the arm or 
mould being guided up an inclined plane, thereby lifting 
the upper half or cope side, and swinging it away from 
the lower or drag side. . 

The pipe, which is still a bright orange colour, is lifted 
from the mould and p , after removal of gates, with 
those previously cast, in piles, to cool slowly, when the 
core arbor is withdrawn and returned to the core ma- 
chines to be used again. 

After the removal of the finished pipe from the mould, 
the loose sand which falls from the core during the 
handling of the pi and any other dirt, loose gates, &c., 
which may be left in the mould are ~— out by air 
blaste or hand-brushes, and the mould is ready for another 
core and another filling with me 

The method of pouring is very important ; in fact, the 
success of the whole operation hinges very closely upon 
properly carrying out this scheme. By it is secu 
equal velocity and pressure of the molten metal, as well 
as simultaneous action. Too much stress cannot be laid 
upon this feature. The difference between a pipe 
and a bad one is the difference between and bad 
pouring. 








Coat 1n Norts.—Oaly one shaft is at present in opera- 
tion at the Bolsover colliery, about two miles east of 
Mansfield, on the estate of the Dake of Portland; but 
from this shaft an output of 3000 tons and upwards has 
heen attained in a ss Fr shift. A second shaft is 
aout to be started, and the production wil!, of course, be 
correspondingly increased. 


ALLoYs OF VANADIUM AND IRoy.—Gustav Tammann 
and R. Vogel have obtained alloys rich in vanadium by 
alumino-thermal reduction of mixtures of vanadium pent- 
oxide and ferric oxide in a crucible, the interior of which 
was lined with magnesia. When that lining—of so-called 
‘* fusible magnesia ”—was not used, the mixture of metallic 
oxides dissolved from the walls of the vessel about 7 per 
cent. of silicon. These impare 7. as well as the first- 
named, were investigated, the high temperatures being 
determined by a Wanner optical pyrometer. Before 
describing these results, it may be stated that attempts 
made to produce alloys rich in vanadium by the fusion of 
metallic vanadium with alloys rich in iron were unsuc- 
cessful. The freezing-point curve of the almost pure 
alloys of iron and vanadium fell from the melting point 
of iron to a minimum, at 32 per cent. of vanadium, and 
then rose to the melting point of vanadium at (1750 deg. 
+ 30 deg) Centigrade. Except at the minimum, the 
crysballisation intervals were consilerable, and as the alloys 
are homogeneous throughout, the metals form a con- 
tinuous series of mixed crystals. The behaviour of the 
impure alloys containing silicon was considerably mora 
cymplicated ; at 1380 deg. there is a break in miscibility 
from 55 to 90 per cent. of vanadium, whilst the minimum 
on the freezing-point curve is lower. In those alloys 
containing 20 to 52 percent. of vanadium there is between 
1100 deg. and 1250 deg.—a transition, the nature of which 
has not yet been made clear. The vanadium steels, 
except those ny 4 rich in iron, are hard and fairly brittle, 
but they may be filed and hammered. The presence 
of the acquired silicon ee increases both the hardness 
and the brittleness. Chemically the pure alloys were 
acted upon by nitric acid, while the impure ones yielded 
only to hot aqua regia, 





CATALOGUES. 


Tue Key Encingertnc Company, Limitep, 4, Queen 
Victoria-street, E C., have sent us a circular relating to 
their fibre conduits for underground cables. 


We have received from Messrs. Poetter and Co., 39, 
Victoria-street, Westminster, and Dortmund, Germany, 
a pamphlet illustrating various installations of theirs for 
metallurgical plants. 

The British Thomson- Houston Company, Limited, have 
sent us their lists Nos. 142 and 143, which give illustrated 
data on their B.T.H. tungsten lamps, and their holo- 
phane shade and shade gallery for the said lamps. 


The Brown Hoisting Machinery Company, Cleveland, 
Ohio, U.S.A., have recently published a —— des- 
cribing hoisting machinery for gas-works, coke and 
electric-light stations, &c., including cranes, grabs, un- 
loaders and transporters, telpher installations, &c. 

A catalogue of miscellaneous motor accessories and 
spare parts comes to hand from Messrs. G. T. Riches 
and Co., 19, Store-street, W.C. In it are listed all sorts 
of things, large and small, such as cylinders, jacks, 
magnetos, plugs, batteries, &c , and a great multitude of 
small articles. 

Messrs. Wm. Goiget and Co., Vulcan Works, 72a, St. 
Thomas’s-street, S.E., have sent us a circular descriptive 
of their ‘‘ Rapidity ” steam trap, and also one relating to 
vuleaniced rubber wires and cables of 600 and 2500 
megohm grades, containing 40 and 60 per cent. pure 
rubber in the insulation. 

Messrs. Tough and Henderson, 66, Mh od Ground: street, 
Blackfriars, S.E., have just issued their little pocket 
almanack containing tables of tides and distances on the 
Thames, and to distant ports, widths and re of the 
various reaches of the river, particulars of lights, buoyage, 
moorings, docks, &c. 

A leaflet to hand from the Patent Indented Steel Bar 
Company. Limited, Queen Anne’s Chambers, West- 
minster, S.W., describes the Stadium at the Franco- 
British Exhibition, constructed of ferro-concrete, on the 
ap ae advocated by this firm. Strong-rooms also 

uilt on these principles are illustrated and described. 

The Pes Se Company, Limited, 25, Victoria- 
street, S.W., have brought out a booklet of facts relating 
to the use and economies of their water-tube boiler. 
Some of these are chosen from testimonials relating to 
installations in spinning-mills, iron-works, gas-works, 
jute-mills, and a great variety of other classes of under- 
takings. 

Lists Nos. 52, 53, and 54, issued by the Cambridge 
S:ientific Instrument Company, Limited, Cambridge, 
relate to a large series of instruments of all kinds, manu- 
factured by the company for work, measure- 
ments, and the obtaining of records in all the various in- 
dustrial branches. Full details, illustrations, and prices 
are given in each separate instance. 


A new edition of their catalogue comes to hand from 
Messrs..W. F. Stanley and Co., Limited, Great Turnstile, 
Holborn, W.C. This catalogue forms quite a complete 
list of all mathematical, scientific, surveying and drawing 
instruments. It includes all apparatus required in the 


drawing-office or in a as well as photographic 


appliances, lists are inserted to enable orders 
to be segt by telegram. 


“*Grain-Milling from the Simple to the Complex” 


forms the title of a pamphlet sent us by Messrs, E. R. | Ga 


and F. Turner, Limited, Ipswich. It describes the 
various Turner machines used in grain-milling, and illus- 
trates their application. Messrs, Turner have over 
70 years’ experience ia the construction of grain-milling 
plant, and were the first to introduce into this country, 
as far back as 1862, the system of production of flour by 
a gradual reduction by means of rolls. 


The Underfeed Stoker Company, Limited, Covent 
House, South Place, Finsbury, E.C , have issued a well- 
printed catalogue showing installations of various types 
of boilers in which their patent stoker has been fitted. 
This stoker consists of a mechanically-driven screw- 
conveyor, which forces the coal forward from a hopper 
and up on to the te through a slot running down its 
middle. Figures of tests are given in tablee at the end of 
the catalogue, showing an appreciable economy over 
hand-firing. 

Messrs. Alexander Wright and Co., Limited, 1, West- 
minster Palace Gardens, Artillery Row, Victoria-street, 
S.W.. have just sent us their new catalogue relating to 
the Simmance and Abady somewhat facetiously-named 
‘‘Cogmbustion Recorder.” This is for recording the percen- 
tage of CO, in the flue gases. Its special features include 
the use of a 60-days chart, which, however, can be snipped 
off at any desired place. Another pamphlet from this firm 
is concerned with tap2 recorders for positive pressures 
and vacuums. 


Messr3. Walsh and Clark, Limited, Victoria Works, 
Guiseley, 8, manufacturers of the ‘‘ Victoria” oil- 
engines, Cp full particulars on the construction and 
working of these in a pamphlet which they have recently 
issued. In these engines, the ye ye states, oil is only 
used in strict accordance with the power being taken 
from the engines, and the cost of running amounts to 
about 4d. per brake-horse-pover per hour. The London 
representative for the builders is Mr. E. V. Porter, 11, 
Queen Victoria-street, E.C. 

A cloth-bound catalogue from Messrs. Glenfield and 
Kennedy, Limited, Kilmarncck, consists of eleven 
sectional md together. A complete index at 
the end of the book enables reference to be quickly made 





to any of the firm’s products, such as me valves of 
various kinds, water-tanks and PE vate fire- 
hydrants, stand - posts, surface-boxes, wall - fountains, 
taps, pen-stocks, grids, gauges, recorders, ‘The 
sizes adopted for flanges are those of the British 
Standards Committee. 


Entitled “‘Power-Transmitting Machinery,” a little 
book has been published by Messrs. Croft and Perkins, 
Limited, Great Northern Works, Bradford. This is 
priced where possible. It is divided into sections dealin 
with shafting and couplings, plummer blocks an 
hangers, of various types, belt-pulleys, rope- 
drive pulleys, gears, cranes, grindstones, lubricators, 
and a great variety of other material. Dimensioned 


drawings are also inserted of loose ring oiling bearings, 


clutches, rectangular driving mechanism, &c. 


From the British Fuel-Economiser and Smoke-Pre- 
venter, 9, Bedford-row, W.C., has come a circular de- 
scribing the results of the working of a boiler, at the 
Latchmere road Baths of the Battersea Borough Council, 
fitted with their economising apparatus. Before the 
installation of this apparatus best Welsh steam-coal was 
used, but the ord of the coal has been changed to 
rough small and D.S. nuts at 17s. 6d. and 16s. 6d. per ton, 
resulting in a saving in some cases of 29.5 per cent. in the 
coal bill, with an entire freedom from smoke nuisance. 


Messrs. Thomas W. Ward, Limited, Albion Works, 
Sheffield, in their most recent list of second-hand machine- 
tools, advertise machinery in such variety that scarcel 
anything in the way of heavy tools seems to be omitted. 
There are, for instance, special tools, such as tyre-breakers, 
special ea, circular shears, &c., and, of 
course, all the ordinary machines, such as lathes, slotters, 
&c., many of them new and of the best makes. Titan 
cranes, boilers, engines, and other plant of all kinds are 
also to be found listed in this catalogue of some 300 pages. 


Messrs, Alfred Herbert, Limited, Coventry, have sent 
us their latest pamphlet on capstan lathes, which illus- 
trates and describes the various features of machines 
varying in size from 4§-in. to 11-in. centres. The largest 
machine takes a 4}-in. bar through the hollow spindle. 
The various standard heads are dealt with independently 
and accessories, such as capstan rests, cut-off rests, oil- 
pumps, chucks and tools, are also so treated. Another 
section, ‘‘J,” of their catalogue refers to their hexagon 
turret-lathe in which, employing a roller steady, a 2-in. 
bar of mild steel can be uced to ?in. diameter at 
one cut with a feed of 11 in. per minute, equivalent to 
the removal of 7? lb. of mstal per minute, with good 
finish. The single pulley-head, indicator, and other 
features are described in detail. 





Licat Raiiways Act, 1896.—-The Board of Trade has 
recently confirmed the undermentioned Orders made by the 
Light Railway Commissioners :—(1) Portmadoc, Beddge- 
lert, and South Snowdon Railway (Light Railway) Order, 
1908, authorising the Portmadoc, dgelert, and South 
Snowdon Railway Company to reconstruct, construct, 
and work the railways authorised by the Acts of 1901 
and 1904, asa light railway under the Light Railways 
Act, 1896; authorising also the construction of a light 
railway in the county of Carnarvon, from the termina- 
tion of the railway authorised by the said Act of 1901 
near Beddgelert to Bettws-y-Coed; and amending and 
consolidating the capital and Gusonion powers of the com- 
pany, and for other purposes. (2) Portmadoc, Beddgelert, 
and South Snowdon alwer (Light Railway Extension at 
Jarnarvon) Order, 1908, authorising the construction of 
light railways in the borough and county of Carnarvon, 
being a deviation and extension of the authorised under- 
taking of the Portmadoc, Beddgelert, and South Snow- 
don Railway Company, from Dinas to Carnarvon, and 
the abandonment of a part of the said undertaking. 


THE DyYNAMOBIL, OR PeTroi-Ex:ectaic Motor Omnt- 
Bus.—The city of Cologne has been making comparative 
trials of an ordinary petrol motor-omnibus and the so- 
called dynamobil car of the firm of E. H. Geist, of Oologne, 
equipped with petrol motor, dynamo, and two electric 
motors, The benzine motor takes its usual position under 
the front bonnet ; it is provided with two ignition devices, 
accumulators for starting, and magneto- machine for 
ordinary running ; the regulation is by means of adjusting 
the valve by which the benzene enters under pressure. 
At the rear end of the motor-shaft is a fly-wheel, and 
then follows an elastic leather coupling and the dynamo- 
shaft. The dynamo lies under the driver’s seat, being 
suspended across the main frame; the pressure ranges from 
10 up to 250 volts, and the voltage can be altered 
by duaging the excitation on the speed of the primary 
motor. The car-controller sends the current to the two 
motors which are connected in parallel, and which can 
run forward or backward at different speeds. Mechani- 
cally the two motors are independent of one another; they 
are fitted with flexible suspension and drive each one wheel 
through toothed gearing. The car bearing springs are very 
long. There are, in addition to the electric brakes, two 
mechanical — for —_ + sn foot ——— The 
earns anes altered by changing the gas charge ; 

e dynamo voltage is changed 2 on difficult ground. 
The voltage range seems to have been provided for, also 
with the object of ae these carriages as temporary 

ble generating installations, in which capacity they 
ve already done service. A special cooler is provided 
for that purpose, and it is pointed out that, fitted with 
an antenna and the necessary instruments, these carriages 
would be independent of telegraph stations. Probably, 
also, such wen stations might serve as trans- 
port cars. <A sim style of equipment is given to 
goods wagons. 
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“ENGINEERING” ILLUSTRATED PATENT 
RECORD. 


Compitep By W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFI- 
CATIONS UNDER THE ACT OF 1907. 

The number of views given in the Specification Drawings is stated 
in each case ; where none is mentioned, the Specification is not 
illustrated. 

Where inventions are communicated from abroad, the Names, 
&e., of the Communicators are given in italics. 

Copies of Specifications may be obtained at the Patent Office, Sale 
Branch, 25, Southampton Buildings, Chancery-lane, W.C., at 
the uniform price of 8d. 

The date of the advertisement of the acceptance of a Compl te 
Specification is, in each case, given after the abstract, wnless the 
Patent has been sealed, when the date of sealing is given. 

Any person may, at any time within two months from the date of 
the advertisement of the acceptance of a Complete Specification, 
give notice at the Patent Ofice of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


ELECTRICAL APPARATUS. 


4713. R.A. Fessenden, Washington, U.S.A. Wire- 
less Telegraphy. (7 Figs.) February 26, 1907.—This in- 
vention relates to the transmission of energy by electro-magnetic 
waves and consists more particularly in improvements for the 
prevention of interference at the receiving station by disturbing 
impulses, whether such interference is cau by atmospheric 
disturbance or by the generaticn of waves at otherstations. This 
invention relates more particularly to the method, whereby such 
disturbances are ca‘ to neutralise each other, described in the 
specification to British Patent No. 17,704, of 1902. lis a receiv- 
ing antenna grounded at 4; 2 and 5 «vy adjustable induct- 
ances ; 7 and 8 represent primaries, and 9 and 10 secondaries of 
transformers ; 11, 12, and 13 represent condensers, preferably ad- 
justable. The secondaries 9 and 10 are arranged in series with 
each other and in operative relation to the receiver 17. The 
circuit, including the secondaries 9 and 10 and the receiver, pre- 
ferably contain the variable inductances 14 and 14! and the ad- 
justable condensers 15, 16, and 18. An indicating mechanism 19 
is connected with the receiver 17 in a local circuit, the electro- 
motive force of which is adjustable by means of the rotentio- 
meter 20. The capacity to ground a point on the receiving 
circuit, preferably one of the terminals of the receiver, though 
both may be so connected, is made adjustable by the inclusion of 
a condenser or condensers, such as %1, 22, which are preferably 
adjustable and are connected to ground at 23. The circuits 1, 2, 
8, 12, 5, 13, 4, and 1, 2, 7, 11, 5, 13, 4 are tuned in such a way that 
when an impulse of the desired periodicity is received on the 
receiving conductor, it generates strong currents through one of 
these circuits ; for example, 1, 2, 8,12, 5, 13, 4, but very weak 
currents through the other; and consequently, the secondaries 9 








“le 4uy 


and 10 being wound in opposite directions, the receiver 17 is 


strongly affected ; but said circuits are so tuned that impulses 
which have not the desired periodicity will divide evenly through 
both circuits, and consequently produce equal and opposite effects, 
which, being thus neutralised, produce no effect on the receiver. 
This is generally accomplished empirically, a suitable method 
being to turn the variable capacity 11 to the position of zero 
capacity, and then to turn the variable capacity 12 until the 
maximum effect is produced by the waves it is desired to receive. 
The variable capacity 11 is then turned until the interfering 
signals or disturbances are cutout. In order to ensure complete 
neutralisation a device which may be called a phase-corrector may 
be used, consisting of a circuit adapted to generate a voltage 
equal and in opposite phase to the non-compensated voltage im- 
pressed upon the secondaries 9 and 10 and opposite in direction. 
A suitable method is shown where 38 and 39are coils in inductive 
relation to each other, ard preferably capable of being adjusted 
to different distances apart. Coil 38 is in s:ries with the secon- 
daries 9and 10, and coil 39 is operatively connected to an ad- 
justable inductance 41 and adjustable resistance 42. A current 
will therefore flow through the circuit 39, 41, 42, and the phase of 
this current can be altered by varying the adjustable inductance 
4\, which consists of two coils capable of relative angular move- 
ment, or by changing the resistance 42, which is preferably of 
very small capacity. The in‘ensity of the voltage which would 
be impressed on the circuit containing the secondaries 9, 10, and 
the coil 38 may be varied by varying the position of the coil 39. 
In this way a voltage may be impressed on the circuit of the 
secondaries 9 and 10, which will have the proper phase and the 
proper value to neutralise the unbalan component of the 
interfering signals or disturbances. (Accepted June 3, 1908.) 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


12,710. E. W. Lewis and the Deasy Motor-Car 
Manufacturing Com y, Limited, Coventry. Car- 
burettors. [2 Figs.| June 1, 1907.—Th‘s invention relates to 
multi-jet carburettors for internal-combustion engines of the type 
in which two spraying chambers, with their respective jet-nozzies 
and choke-tobes, are arranged in communiention with a single 

arburettor chamber, one being in operation only at low speeds, 
the other being cut off by aspring-loaded valve which opens up at 
‘gh speeds. The float chamber is of the ordinary type, and 
feeds two jet-nozzles B and C of different proportions. The first 
of these, B, is relatively small, and co-operates with a relatively 
small choke-tube D for supplying a mixture suitable for the 
engine when running at very low speeds, or when throttled down 
considerably. The other jet-nozzle © is larger in bore, and this 
co-operates with a | r choke-tube E to supply a suitable mix- 
tare when the engine is running fast, and with the throttle fully 





cpen. These jet-nozzles are arranged side by side, and the 

ambers F and G in which they are contained are separated from 
one another. They both, however, communicate with a main 
carburettor chamber H, from which branches the induction pipe 





In the outlet from the choke-tube 
E to the main carburettor chamber is arranged a spring-loaded 
valve K, adapted normally to close the choke-tube, but to open 
when the suction in the main carburettor chamber rises above a 
certain figure. (Accepted June 8, 1908.) 


GUNS AND EXPLOSIVES. 


11,833. The Whitehead Teepete Works, Wey- 
mouth, Limited, and F. W. Dodd, Weymouth. Auto- 
mobile Torpedoes [4 Figs.) May 21, 1907.—This invention 
relates to gyroscopic mechanism for steering automobile tor- 
pedoes of the kind known as the Obry gear, and it also relates 
to gyroscopic mechanism of the type in which the driving of 
the gyroscope is effected by compr air, which is obtained 
from the air reservoir of the torpedo. According to this inven- 
tion, the nozzle for the compressed air is so arranged in relation 
to the gyroscope wheel that the air is delivered in a ial 
direction to the said wheel, whatever may be the position or 
movements of the gymbal rings ; the air will, therefore, always 
act upon the middle of the peripheral line of serrations on said 
wheel, and it will not in any circumstances tend to alter the 
plane of rotation of the wheel. Improved means are also 4 
vided which ensure that, when the gyroscope wheel is at rest, it is 
always in the same position relatively to the torpedo as it occu- 


Pig.t. Fig. 2. 


J in the well-known manner. 
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pics when wound up, and the gymbals locked by the usual lockin; 

device—that is to say, the axis of the gyroscope wheel lies hori- 
zontal and parallel to the axis of thetorpedo. The compressed air 
is conducted through one of the vertical centres of the vertical 
gymbal ring ©, and along passeges in the latter. It passes to 
nozzles E, from which it emerges in a radial direction with respect 
to the gyroscope wheel A, and to the gymbal system as a whole. 
The jets impinge on the recesses so formed in the poes of the 
wheel A that rotary movement is imparted to the latter. The 
nozzles E lead from the ges in the vertical gymbal ring OC 
through openings in the ring B, and extend up between the latter 
and the whee!, thus delivering the compressed air in the axis of 
the ring B. By this arrangement no movement of the gymbal 
rings B, C can cause the jet to be delivered in a dircction other 
than radial to the wheel A and to the whole gymbal system. The 
jet wil', therefore, always act upon the middle of the peripheral 
ine of serrations, and it will not, in any circumstances, tend to 
alter the plane of rotation of the wheel. (Accepted May 27, 1908.) 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


16,356. J. H. Woolliscroft, Hawarden. Belt- 
Fasteners. (9 Figs.) Ju'y 16. 1907.—This invention has for 
its object the provisicn of improvements for joining the 
ends of driving-bands or belts tcgether. In | the inven- 
tion into effect, holes A are cut or punched near the two 
extremities of the belt O to be joined, and the extremities are 
bent outwards, so as to form a flanged, as distinguished 
from a butt or lap- joint. The two out-turned ends are 
fastened together by means of a coupling or fastener. This 
coupling or fastener is made in the following manner :—D are 





Icops or eyelets arranged to form a kind of hirge, to as to enable 
the belt at the joint to conform to the curvature of the palley it 
has to pass round. These loops or eyelets D are le by coiling 
metallic wire d in the form of a spiral, with the loops or eyelets 
D projecting therefrom. This spiral can be made in one length, 
as shown at the right-hand side of Fig. 1, with eyelets or loops at 
intervals, or in several lengths, with one or more projecting loops 
or eyelets in each. The spiral is threaded on to a bar E, either 
metallic or cf other suitable material, with the loops or eyelets 
projecting lateral'y therefrom, the eyelets being a suitable dis- 





125 
tance apart, according to the strength of the joint required, or 
the bar E may be entirely dispensed wit here the 


h yw 

coil d is made the full width of the belt or thereabout. The spi 
with or without the bar E, is placed at the side of the out-turn 
end B of one end of the belt, and the loops or eyelets are then 
passed through the holes A in the two out-turned ends as far as 
they will go, until they project through the holes to the other 
side. Then a rod of wire or other suitable material E! is passed 
through the projecting ends of the loops D. The out-turned 
ends of the belt are thus fastened firmly together after the manner 
of a flanged joint, which in the case of belting is a very strong 
form of joint, because it relies for strength upon the full bedding 
surfaces of the retaining rod or rods, or spiral coil, upon nearly the 
full width of the belt. Furthermore, the rods E, E! on each side 
of the extremities are practically equivalent to hinge-pins, and 
enable the belt at the joint to conform to the curvature of the 
pulley it has to pass round. The out-turned ends of the belt need 
only project a short dist , thus reducing the liability of their 
catching inst anything. If desired, the two ends of a belt can 
be fastened together by means of two sets of loops and spirals d, d! 
(Fig. 4), each of which may be threaded on to a separate bar E, 
and one set thro punched holes A from one side of one 
extremity of the belt, the other passed through holes A from 
the opposi 








te side of the other extremity of the belt, and the loops 
coupled together by an extra central bar or the like E! to facili- 
tate rapid uncoupling. (Accepted June 3, 1908.) 


MINING, METALLURGY, AND METAL- 


WORKIN' 


13,456. L. F. ers, Middlesbrough - on - Tees. 
Biast-Furnaces. (|2 Figs.) June 11, 1907.—This invention 
relates to means for drawing away heat from the brickwork of 
certain parts of blast-furnaces. In blast-furnaces it has hitherto 
been the practice to draw away heat from the brickwork by circu- 
lating water through a system of hollow castings or pipes, or a 
combination of these, cast in suitably-sha; locks or plates ; 
and although water is a more effective cooling agent, it is found 
that, if steam is used instead of water, the cooling effected is 
quite sufficient to ensure the protection of the brickwork. Steam 
may be used at any convenient pressure, or as exhaust steam. 
The cooling agency is applied —— hollow castings, or through 
pipes, or through pipes cast in suitably-shaped blocks or plates of 
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any convenient form and suitable mater‘al embedded in the brick- 
work, details in this respect being immaterial, so long as the 
steam circulates over the requisite area of heated brickwcrk from 
which it is desired to draw the heat away. A is the main steam- 
pipe ; B the branch therefrom extending in an upward direction 
outside the furnace ; 1, 2, 8, 4, 5, and 6 are fons the brickwork, 
coming out on the other side into the pipe O, sore being 
rovided with a valve; E isthe steam outlet, and D a drain oc ck ; 
the valve to regulate the amount of steam necded Each 
steam pipe passes into the furnace so as to be embedded in the 
brickwork, and comes out on the opposite side in two pipes 
which deliver the steam into the outlet pipe ©. (Accepted 
May 27, 1908.) 


4038. Fraser and Chalm Limited, London. 
(ipa, and Chalmers, Limited, Johannesburg, Tran-vaal 
‘olony.) Stamp Batteries. (2 Figs.) February 22, 1908. 


It bas been customary to use for the cam-shafts of stamp batteries 
a special faggoted iron or mild steel ; but in spite of all care in 
the selection and manufacture, breakages of the cam-shafts are 





frequent, with conse quent serious delays and expense in operation. 
A possible explanation of these breakages has been the cry stalli- 
zation of the metal under the repeated shocks to which the shafts 
are subjected, and in spite of a large margin of safety in size o 

the shafts over that theoretically required for the work to be done 
in the lifting of the stamps. Experiments have demonstrated that 
if one of the usual-sized cam-shafts be bored out through its 
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a certain elasticit, 
the effectof the repeated shocks, and great lessens | 
es re other 
flect obtain 
the use of a hollow shaft, as, for 


instance, 
tendency of the arrangement of the particles of the metal under 
shocks in a bar from which the centre has been removed as com- 
se with asolid bar. A is the driving-pulley mounted on the 
low shaft B, which carries the dou ed cams C which 
penne under the te D on the stems E of the stamp h 
he hollow shaft B is carried in bearings F on the framing G. 
(Accepted May 27, 1908.) 


MOTOR ROAD VEHICLES. 


213. C. E. Henroid, N , France. Shock-Ab- 
sorbers. (2 Figs.) Jan 8, 1908.—This invention relates to 
improvemente in shock-absorbing suspensions, and ly to 
a combination of parts intended for giving a still greater flexi- 
bility to the suspension of a frame of a vehicle, the object of the 
invention being to reduce considerably the shocks ved by the 

which are the first to come into contact with the rough 
tions of the road. The nt invention consists in the com- 
ination of the shock-absorbing device described in the specifica- 
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tion of Letters Patent No. 28,746 of 1907, with an air reservoir, or 
reservoirs, placed upon the vehicle, and connected to the pneu- 
matic rings eonneeling the axle to the springs, in order that a 
large quantity of air may be acted upon at each shock which the 
vehicle experiences, while the cushions may contain only a small 
volume of air. The figure shows a frame a in plan, with a fixed 
axle ¢ connected to springs b, which support the frame by means 
of compressed-air rings j enclosing the axle completely. g isa 
compressed-air tank h the pipe connecting the tank to the 
rings f. (Accepted May 27, 1908.5 
RAILWAYS AND TRAMWAYS. 

11,620. J. E. Anger, Preston. Sanding-Boxes. 
(3 Figs.) nw | 17, 1907.—This invention has for its object an 
improved -box for use on tr and railways and consists 
in an arrang t whereby the usual sand hopper, or a casting 
forming an extension of the same, has ite mouth opening on toa 
curved plate, over which a plough or thrower is capable of moving 
and forcing the sand, underneath the mouth of the hopper or 
casting and resting on the plate, to the side of the curved plate, 
and so down through the casting of the sand-box on to the rail. 
The top casing a of the device is formed as a continuation for the 
hopper b of the sand-box, and tapers its mouth, which is 
located a short distance above a curved ‘plate or shelf c, which is 
fixed in the lower part d of the casting, which, as a whole, tapers 
80 as to be connected to thesand-pipe ¢. The edges of the curved 
plate c preferably lie at a point just above the mouth of the top 
casting a, or the plate c is of such a length that sand will be able 








to fall through the top casting on to the plate c, but not escape 
therefrom unless it is pushed off the plate by means of the thrower 
or plough /, which is pivoted in the casting so that it sweeps 
through an qqqecstepenting to, or concentric with, the curve of 
the curved plate c. is plough / is pomuee’ at g,g' at both 
sides in the casting, preferably at a point between the casting 
@ and lower d (see Fig. 2), and is normally by any 
suitable spring means sv as to lie at one edge of the curved plate. 
One of the ends of the pened Seats through from its bearing, 
forming a short shaft or g. This short shaft is 


is connected up so that the plough is al 
the curved plate. deceptod May 27, 1908.) 


is imparted to the shaft which tends | elasti 


to receive a ring or washer 4 between the 
ends 
3. 
4 


ic material, and 
packings, which ring at each side enters the recesses. The 
of the should pass quite through clear of the yey a 
If the pipes do not n to have the same common axis the 
could be made with its two ends eccentric to suit. The two 


flanges 2 are forced together by means of two or more screws or 
screwed bolts 6 with nuts in usual manner. In Fig. 2 the pipe 1 is 
screwed through the whole ones and into the valve-box or 
other hollow body 5, which is ed with a flange 2 provided 
with recesses for packing 3 and ring 4. (Accepted May 27, 1908.) 
11,707. English, and Co., Limited, S 
and T. Penarth. Superheaters. » © Figs. 
May 22, 1908.—This invention relates to su eaters, has for 
its object to provide a form of single-header superheater in 
which the tubes can be expanded and beaded without making the 
superheater header of large dimensions, and further by this inven- 
tion it is sought to obtain a construction by which a single header 
of comparatively small cross sectional! area, and = ied with a 
dividing diaphi » may be made of cylindrical form, which has 
the advantages ome and simplicity of construction. The 
superheater consists of bent tubes a, b, having their ends ex; led 
into a cylindrical header-c. This header is composed of three 
unite d, ¢, and J, the units d, f being drilled to receive the ends of 
the superheater tubes a, b, and made comparatively short to enable 


= A 





a@ workman to insert a tube-expander from either end, and thereby 
effect the expanding and bending of the tube ends. The inlet 
and outlet unit e is arranged between the two unitsdand f. The 
whole of the unite d, ¢, and f are bound together by a bolt h, 
passing axially through the centre of the header. The inlet and 
outlet pipes are in the centre between the units d, /. 
In this way practically semi-cylindrical passages m and o (see 
Fig. 3) are provided on each side of a central partition. In an- 
other form (Fig. 2) division plates j and k of the shape shown are 
employed. One of these division plates is vided with a boss, 
through which the binding-bolt h passes. urated steam enters 
the space m, passes, as shown by the arrow, down the tubes a, 
and go to the space n, from which the steam passes by, tubes L 
rH ~ thos) o which connects with the outlet. (Accepted 
(May 27, 1908. 


8910. CC. A. Parsons, Nowpastio-se Fy. and J. 
Turnbull, Ween - on - 57a Fluid Pressure- 
{3 Figs.) May 17, 1907.—This invention relates to 
fluid pressure-packings, and is ly applicable to the glands 
of rotating shafts of turbines. The object is to provide an 
improved gland-ring adapted for ready removal and replacing. 
The invention consists of an improved turbine gland-ring formed 
in two the adjacent ends of each t being reduced and 
arranged to overlap each other, suitable clearance being provided 
to allow for exp A ding to the preset invention, the 


Pig. Fig.2, 
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gland-ring is constructed in two parts, i and j, each of which is 
rather more than a semicircle, and is turned so that when the 
ring is complete it is a little greater in diameter than the bore of 
the gland-sleeve, so that when the parts are in place they have a 
slight reap ae whereby the parts are caused to bear all 
round the -sleev: jacent portions of each 
ped raed are reduced for a certain length to about half of 
the width of the full ring, sufficient clearance being given to allow 





for any expansion which takes place due to heat. In order to 
remove a ring or replace one, it is only necessary to remove the 





gland-cover and the sleeve part or parts, although in some cases 
the bottom half of the sleeve may be removed aswell. The gland- 
ring may then be readily taken off the shaft or put back again. 
(Accepted May 20, 1908.) 
TEXTILE MACHINERY. 
Printers’ Association, Limited, 
Manchester, and W. Slattery, A: Tenter- 
ing-Machines. (4 Figs.) June 21, 1907.—This invention 
relates to improvements in connection with weft-straightening 
Seon employed in tentering-machines in order to keep the 
oth straight or square. The present invention consists of an 
automatic, or semi-au' ic, attachment for effecting the regu 
lation. When the machine has a jigging motion the action is 
automatic, but when there is no jigging motion the action is semi- 
automatic only. The machine illustrated has a ji g motion, 
and a wi tener is made entirely automatic by the appli- 
cation of the improvements. a designates one of the secpoeeating 
side frames upon which the chain and clips travel with the 
stretched cloth in the usual way ; b the ui hand-wheel shaft of 
the weft-straightener ; d the worm on the shaft ; and e the worm- 
wheel on the weft-straightener, by which the usual hand regula- 
tion and straightening of the cloth is effected ; f one of the side 
stands of the machine. A ratchet-wheel g is fixed on the hand- 
wheel shaft } of the weft-straightener, and pivoted loosely on the 
same shaft is a lever A carrying a pawl held normally in gear 
with the ratchet-wheel g by any convenient arrangement of 
spring. To the free end of the lever h a cord j is attached, and 
is a over aguide-pulley k carried on a bracket secured 
to the procating side frame a. From the pulley k the cord j 
passes over two guide-pulleys k!, &2 carried by a bracket on the 
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side stand f to the bracket cl, where it is fastened. When 
jigging, the two sides a of the machine reciprocate on a fixed 
centre in the usual way, the motion somewhat resembling that 
of a parallel rule; and when the cloth is running with the weft 
square there is no differential tension upon the two chains, and 
consequently the jigging motion will draw up the lever h, and by 
the pawl i and ratchet g will turn the hand-wheel shaft } in one 
direction, and then as the pull of the jigging motion on the cord; 
ceases, and the side a of the machine begins to move in the oppo- 
site direction, the spring pawl i remaining in gear with the 
ratchet g turns it and the shaft b back again to the initial posi- 
tion merely through the weight of the lever / and pawl i, so that 
the hand-wheel shaft 5 will rock to and fro without materially 
affecting the straightening mechanism. When, however, the cloth 

ins to run with the weft out of square, there is considerable 
tension on the chains, and consequently the weight of the lever A 
and pawl is insufficient to turn back the ratchet-wheel g, and 
therefore the spring pawl slips back over the teeth of the ratchet 
and thus gains, or loses, say, from one to six teeth, and thereby 
at the next movement of the reciprocating side a of the machine 
will, through the connecting cord j, lever h, and pawl, turn the 
ratchet-wheel g and hand-wheel shaft b, and so through the worm 
gearing regulate to that extent the straightener, and the chain 
which it controls, this regulation being automatically repeated 
whenever necessary, 80 long as the machine is running. (Accepted 
June 8, 1908.) 

The Fine Cotton Spinners and. Doublers’ 
Association, Limi Manchester (H. Guy and P. 
Lefevre, Lille, France.) er Frames. [12 Figs.) Fi 
ruary 8, 1908.—This invention relates to improvements on the 
invention for which letters Patent No. 26,240, of 1906, were 
obtained. The object of the invention as therein described was 
to reduce the friction in the travel of the lifting rails by sub- 
stituting a rolling friction for a sliding friction in the slides at 
their point of contact with the guide strips of the frame. It is 
now found that this rolling friction may be applied in several 
other ways in substitution for the single bow! or runner illus- 
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pe ant, Qontns wr) Somsaer apepiiention, ——— as by ae 
rollers outside a single e-strip, or by roller or ball-beari 

either between two e-strips or at the sides of a single guide- 
strip. The slide A is of the ordinary construction, with the ex- 
caplien of the modifications of the block, which usually slides 
between the guide-strips B! of the frame B. The single bowl or 
runner of the former patent is replaced by pair of runners a?, 
one of which traverses each side of a single guide-strip B! between 
them on the frame B. The runners a2 may he provided with 
ball eames or they may rotate on pins, (Accepted May 27, 











ENGINEERING. 


127; 








JuLy 31 :1908.] 


THE TECHNICAL SCHOOLS’ EXHIBITS 
AT THE FRANCO-BRITISH EXHIBI- 


TION. 
By. Joseen Horner. 


In a large building which contains textiles, adja- 
cent to the Court of Honour, the exhibits of the 
British technical schools are also housed. They 
are very extensive, very interesting, and represen- 
tative in character. Samples of handicraft in wood 
and metals, drawings, models, girls’ work, pertain- 
ing both to trades and domestic duties, crowd 
some dozens of stands. 

The work of the technical schools in the British 
Education Section must be a revelation to many. 
The articles exhibited give rise to a feeling of 
astonishment that. so much is being taught, and 
learned so well, by children and youths. The 
greater portion has been done by boys and girls 
between the ages of about six and eighteen, and 
much of it would be creditable if done by a crafts- 
man. The work of the girls arouses some interest 
even in male visitors, while from ladies it elicits 
comments ‘of admiration. Though not within 
the province of this article, the examples of girls’ 
work are nearly as numerous as those of the other 
sex. Lessons in cooking, washing and cleaning, 
dress-cutting and making, fancy work, and much 
else crowd the educational stands. How valuable 
such training must prove in years to come, from 
the point of view ofthe husband ! 

But there is much more than the articles ex- 
hibited to set one thinking. These scores of stands 
are but a visible fraction and sign of the great work 
which is going on now in*all the industrial centres 
of the kingdom. Behind it all there is the resist- 
less movement of the great demand for, and 
supply of, technical training outside factories and 
shops. Buildings, some of them costing 100,0001. 
or more, with a teaching staff of from 100 to 200, 
house the pupils. The teaching is varied with 
locality, for each great school caters especially for 
the industries of which it is the centre. Birming- 
ham does not organise identical courses with 
Sheffield, nor Sheffield with Belfast, nor Belfast 
with Battersea. Then, again, there is little in 
common between either of these schools and the 
industrial and reformatory schools, which are doing 
a splendid work in the rescue of uncared for city 
arabs, and their transformation into useful crafts- 
men, At some stands the work of another grade 
of pupils is illustrated, that of the feeble-minded, 
who are, nevertheless, able to do something 
useful. These schools are becoming inseparable 
from the national life ; they have come to stay, to 
expand, to increase in numbers, and later genera- 
tions of men and women will live better and 
brighter lives in consequence of their work. 

There are those who entertain a strong opinion 
that the proper place in which to learn handicraft 
is not in a school, but in a manufacturing work- 
shop. One reason is that time and cost are of no 
account in the first, while they are of cardinal 
importance in the second. Undoubtedly errors 
have been made in early attempts to turn out 
craftsmen in technical schools, instead of giving 
the principal place to the preliminary scientific 
training which lies at the basis of any given craft. 
Neither, has a clear distinction always been made 
between the training which is desirable in the case 
of men of good general education, who may expect 
t> be become managers, superintendents, or prin- 
cipals, and the Board-School lads, who must in 
ninety-nine cases out of a hundred remain at the 
bench, vice, lathe, or machine. For the first the 
possession of manual skill is a matter of very slight 
importance ; for the second it is the most essential 
qualification. 

These distinctions are now being better under- 
stood, and’so tuition is arranged and graded with 
direct relation to the future work of life. Also the 
manual training is not usually regarded as of so 
much importance as the scientific or technical 
knowledge which lies behind it. So that if instruc- 
tion is to be given in a particular trade, the stipula- 
tion is usually made that it should be taken along 
with, or be preceded by, special courses of study. 

The Municipal School of Technology at Man- 
chester has the best exhibit in the building. We 
published an account of it, in an earlier stage of 
its development, on page 466 of our seventy-fourth 
volume. It comprises numerous samples of appa- 
ratus designed and made in the school. It includes 
the following :—Apparatus for the study of the laws 





of oscillation of a rigid body ; a specimen bar fixed 
for the study of the effects of non-axial loading ; a 
hardness-tester, with an automatic recorder; an 
apparatus having a general resemblance to a lathe, 
fitted for experiments on the torque and pressure 
of drills ; an apparatus for es er aes pres- 
sures up to 1 ton per square inch under high tem- 
peratures ; another apparatus for testing the pheno- 
mena of the flow of water in pipes with sudden 
changes of section (these pipes are of glass); another 
is for the determination of loss of head; some 
reciprocating-pump valves are fitted for taking 
valve diagrams ; and, lastly, there is Dr. Nicolson’s 
universal lathe-tool dynamometer, used for measur- 
ing the forces acting on a cutting tool in all direc- 
tions, up to 15 tons. 

Besides these, there are a large number of exhibits 
classed under ‘* Practical gineering Work.” 
These include bench-work, and exercises combining 
bench-work and turning. There are jobs of filing, 
drilling and turning, key-fitting, coppersmithing, 
milling screws and nuts, spiral , the cardinal 
operations of forging, as drawing down, upsetting, 
welding, bending eyes, links, sockets, forks, &c. 
An excellent group of plumber’s work includes all 
kinds of bends in. lead, and pipe-joints of all 
kinds. 

This great school includes both day and evening 
classes, and its courses of instruction are designed 
to suit the requirements of South-East Lancashire. 
It is the offspring of the old Mechanics’ Institute in 
Cooper-street, founded in 1824. The technical 
school], after much labour given by public-spirited 
men, was finally housed, in 1902, in two palatial 
buildings in Sackville-street, at a cost of upwards 
of 300,000. There is also a plot of land, 4000 
square yards in extent, which the committee have 

uired for future extensions. 

efore students are allowed admission to the 
classes they have to pass entrance examinations, or 
else produce satisfactory evidence of their attain- 
ments. The school offers three years’ courses in 
seven great groups :—Mechanical engineering, elec- 
trical engineering and ard pe es munici 
and sanitary engineering, applied chemistry, which 
is made to include a large number of subjects from 
industries so dissimilar as brewing, bleaching and 
dyeing, to metallurgy, iron and steel, and foundry 
practice. The manufacture of textiles is a large 
group, as is also photography and printing, and 
architecture and the building trades. 

The interdependence of diverse studies is fully 
recognised under general subjects, as engineering, 
physics and electrical engineering, and others. 
Science and practice are equally represented in the 
three years’ courses. 

There is a first-year general course in mechanical, 
electrical, and sanitary engineering, and in applied 
chemistry, and English, German, drawing, and 
manual training. The last named is in wood-work, 
and includes studies in timber and in tools, turning, 
bench-work, and the elements of pattern-making. 

Second and third year’s courses, though con- 
tinuous, become more embracing and specialised, 
and the number of subjects is increased. Some 
fine engineering laboratories situated in the base- 
ment deserve mention. There is one for testing 
materials, which includes three Amsler-Laffon 
machines—namely, a 25-ton tension machine, a 30- 
ton compression machine, and a 30-ton beam- 
bending machine, taking beams up to 14-ft. span. 
There is also a 50-ton Wicksteed horizontal testing- 
machine, taking specimens up to 9ft. long in 
tension and compression. A compression press 
up to 900 tons is used for crushing brick and 
masonry piers. Lastly, there is a cement-testing 
apparatus. 

Another feature is the prominence given to 
German. Many old engineers now regret their 
ignorance of that language. In Manchester, German 
forms a part of each year’s course, the preference 
being given to that language before French, though 
both are taught. The authorities most earnestly re- 
commend the study of German, in view of the fact 
that reports of many of the most recent electrical 
and chemical investigations are to a large extent 
only available in that language. 

Of the regular studies, which are common to all 
schools, we need say nothing. We rather direct 
attention to the distinctive features in which one 
school differs from others. Laboratory work and 
specialised subjects occupy a promipent place in 
Manchester. 

An hydraulic laboratory is equipped with three 
20-horse-power turbines of Girard, Thomson, and 





Francis types. The water supply is obtained from 
a tank of 13,000 ons capacity, on the roof of the 
building, so that heads of water up to 100{t. can be 
obtained. Provision is made for measuring the 
disc , after which the water is pumped back to 
the tank. 

A machine-testing laboratory is equipped with 
appliances for the testing of governors, dynamo- 
meters, belts, friction, and efficiency of power 
transmissions. 

A steam-engine laboratory contains a 400-horse- 
aa horizontal experimental steam-engine. The 

igh-pressure cylinder is fitted with Corliss valves, 
the low-pressure with Meyer expansion-gear. There 
are two s cylinders, which may be fitted alter- 
nately with the others. All the cylinders are fitted 
for the study of the distribution of wall tempera- 
tures and for measurements of valve-leakages. 
There are also a Ball-Wood engine of 60 brake 
horse-power fitted for experimental work, and a 
two-stage 40-horse-power air-compressor. 

A gas and oil-engine laboratory is equipped with 
a 20 brake-horse-power Otto Crossley gas-engine, 
with a blowing cylinder attached, which may be 
used for supplying measured quantities of air to the 
gas or oil-engines. There is also a 20 brake-horse- 
power National gas-engine, a Fielding and Platt 
oil-engine, a Hornsby-Akroyd oil-engine, and a 
3-horse-power petrol-engine. There are also plants 
for the study of mechanical refrigeration, of the 
carbonic and ammonia types respectively. Each 
has a capacity equa! to one ton of ice per day. Pro- 
vision is made for temperature measurements. 
There is also in this laboratofy a Whitehead air- 
compressor and a liquid-air plant. There is a 
laboratory for the study of statics and dynamics, 
and an engineering physics laboratory for the study 
of steam, the transmission of heat, the properties 
of various working fluids, and the calorific value of 
fuels. There are engineering workshops, a tool- 
room, & wood-working shop, a smithy, and a brass- 
eave all suitably equipped with machines and 
tools. 

The studies in electrical engineering are very 
comprehensive, including the technical applica- 
tions of electricity to lighting, traction, and power 
transmission, and also electro-chemistry. Original 
designs have to be made of dynamos, motors, and 
electrical appliances ; and instruction is given in the 
drawing of specifications, the getting out of quanti- 
ties, and the preparation of estimates. The com- 
mon charge, therefore, can no longer be made that 
students are left ignorant of the commercial side of 
manufacture. The laboratories are again a special 
feature of this department. The three lecture- 
rooms contain electrical experimental projection 
lanterns ; there are four laboratories for work in 
physics and electro-technics, two dynamo and 
motor-testing rooms, a standardising laboratory, a 
high-tension room, laboratories for electro-chemical 
engineering, photometry, and optics; and rooms 
for instrument-testing, cable-testing, and accumu- 
lators. 

An idea of the extent of the electric installation 
may be gathered from the general statement that 
it includes four 100-kilowatt steam dynamos of dif- 
ferent types, a 50-kilowatt turbo-generator in the 
central station, and over 100 motors in different 
parts of the building, aggregating 1250 horse- 

wer, varying in size from 4 to 200 horse-power, 

here are, in addition to these, a large equipment 
of motors in the dynamo-rooms, which are used for 
experimental purposes only. The electro-chemical 
engineering laboratory is fitted with plant and vats 
for electro-deposition of metals, apparatus to illus- 
trate commercial electrolytic processes, electric fur- 
naces, &c. 

The advanced physical and special laboratories 
contain some high-class apparatus, including a 
Callender recorder, Steinheil spectrometer and 
spectroscopes, Pulfrich’s refractometer, pyrometers 
for the measurement of high temperatures, chrono- 
graphs, secohmmeters, apparatus for estimating 
the resistance of electrolytes, of specific inductive 
“2 thermostats, and calorimeters. 

he department of municipal and sanitary engi- 
neering is an extensive one, one section of which 
includes a plumber's workshop, containing benches 
for 132 fod sere Each bench is fitted with gas- 
furnaces, oxyhydrogen apparatus, and the neces- 
sary tools. Among the subjects practically illus- 
trated in workshop and laboratory are sanitary 
appliances, methods of drainage and sewage, water 
collection, storage and filtration; the testing of 
cements, filters, water - taps, hydrants, water- 
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meters, hot-water supply, heating and ventilation | 
of buildings, road construction, levelling and sur- | 
veying, &c. 

The subject of general chemical technology is 
very comprehensive. The basis of all is the study 
of inorganic and organic chemistry and general 
technical chemistry. Afterwards comes the tech- 
nique of industrial chemical operations, for which 
lecture - rooms and laboratories are fitted and 
equipped. The laboratories of the chemical de- 
partment contain a large collection of scientific 
apparatus supplemented by a library and balance- 
room containing fourteen balances. The brewing 
laboratory includes an experimental working brewery 
‘we of about four bushels capacity. There are 
aboratories for elementary and advanced metal- 
lurgy, for bleaching, dyeing, printing and finishing 
textiles, and for paper-making. There is a dark- 
room and a photo-micrographic laboratory. There 
is an equipment of machines and appliances for 
experimental industrial operations bearing on the 
manufacture of cotton and yarn, of warp and cloth, 
of calico printing, and of paper manufacture. 

Photography and the printing crafts and book- 
binding are cognate subjects dealt with on an 
extensive scale. The first-named includes photo- 
engraving and various photo-mechanical methods, 
Letterpress printing includes composing, reading, 
machine and press work, bookbinding, drawing, and 
photo-engraving. In the composing-room there 
are thirty-six frames and cabinets with type, and a 
linotype machine. There are several printing- 
machines in the machine and press-room, all driven 
by electric motors. The etching and collotype 
machine-room contains a complete equipment for 
the making of line and half-tone photo-engraved 
blocks, including three-colour work, and for photo- 
lithography and collotype. There is also a block- 
mounting and finishing room, with the necessary 





tools, 


Fic. 1. Tae Home Orrice Exutsit. 


There is a special day course, extending over two 
years, for engineer apprentices, selected by the 
firms in whose employment they are. The classes 
are held on Mondays from 9 4.m. to 1 p.m. and 
from 2 p.m. to 6 P.M. throughout a session of 40 
weeks. These students are relieved from attend- 
ance at evening classes in order to afford the 
necessary time for home work. 

The evening classes embrace science, technology, 
and art. These courses are designed to give syste- 
matic training in the principles of science and art as 
applied to the commerce and industry of the City 
and district. They include mechanical, electrical, 
and er engineering, the building trades, 
chemical industries, manufacture of textiles, photo- 
graphy, printing trades, bookbinding, dressmaking, 
millinery, and plain needlework. 

Students are not admitted to these classes 
unless they give satisfactory evidence that they 
are qualified by elementary training to enter them 
with advantage. They extend over either five 
years or three years. The first entitles the student 
to a diploma, the second to a certificate of com- 
petency. The mere list of subjects just given is 
only of a general character, the separate sub- 
subjects in which instruction is provided number 
fifty-seven. In most cases an examination is held 
by the City and Guilds of London Institute. 

Education in Scotland and Wales is represented 
at numerous stands, including the work of primary, 
secondary, and technical schools. 

An interesting group is that of colleges and schools 
which are connected with Government departments 
—the Admiralty, War Office, Home Office, Local 
Government Board, and Board of Agriculture. 

Some of the ew ean aU 5 — Se 
accompanyi' obograp ig. 1). ere a large 
mene Sane . shown, including that in wood, 
metal, leather, lead, copper, fabrics, &c. The re- 
formatories and industrial schools in. this Home 





Office exhibit include, among others, those of the 
Fechney Industrial School, Perth ; the Wilts Re- 
formatory, Warminster ; Liverpool Farm School ; 
Calder Farm Reformatory School, Mirfield ; Boys’ 
Industrial School, York ; Leith Industrial School, 
and others. The examples are very interesting, 
and well repay close inspection. Thus, at the 
Wilts Reformatory some seventy-three boys attend 
manual instruction classes, one half-hour of the 
lesson being devoted to drawing, and one and a 
half hours to bench-work. Six boys are constantly 
at work in the shop doing repairs and new work as 
required. The number of important schools exhi- 
biting is so large that we can do no more than give 
a selection for the purposes of the present article. 
The Salford Technical Institute shows a good 
collection of patterns, core-boxes, and drawings ; 
also some examples of stages in the manufacture 
of cotton, the weaving- room being shown in 
Fig. 2. This institute provides instruction in 
those branches of knowledge which have a direct 
bearing on the leading industries of the district, 
and, in addition, secondary education for boys. 
There are both day and evening technological 
classes. The first are designed to provide for the 
education of persons, of either sex, who are desirous 
of receiving such scientific training as will bear 
directly upon their future trade or profession, or 
who desire to enter on a more advanced scientific 
or technical course elsewhere. The evening classes 
are designed for those who are engaged in indus- 
trial occupations during the day. Laboratory and 
ractical instruction is included in most subjects. 
he evening session extends from September to 
May. The engineering de ent is well equipped 
for practical work, which includes drawing and 
design, technical and practical work, with smithing. 
A laboratory is fitted up for the study of applied 
mechanics. 
~The manual training is a preparation for the 
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examination of the City and Guilds of London 
Institute. The examination includes tests in writ- 
ing and practice, and embraces work in wood and 
metal. In woodworking, ability to draw correctly 
to scale has to be shown, and the shaping of pieces 
to definite dimensions, and the construction of 
simple joints with plane, saw, and chisel. In the 
second year’s course advanced stages of drawing are 
taken, and an examination in the properties and 
uses of the commoner woods, in the construction 
aud mode of using ordinary tools, and in school 
management. Metal-work is taken in two-year 
courses. It includes all kinds of operations done 
by hand in the vice, scraping, filing, screw-cutting, 
chipping, &c.; also soldering and work at the 
forge. In the second year’s course the-same work, 
but more advanced, and also the use of the lathe 
aud the drilling-machine. A written examination 
is taken in the forms and angles of cutting-tools, 
the construction of simple lathes and drilling- 
machines, the working of steam and gas-engines, 
shafting, pulleys and belting, and drawing. 

The City of Birmingham Education Committee, 
who have spent 200/. on their exhibit, show 
examples of foundry patterns and of metal-work. 
The technical schools are under the charge of the 
City of Birmingham Education Committee, which 
has a large number of schools under its control— 
council schools, voluntary, secondary, for ele- 
mentary and higher education, and technical and 
evening and special schools for the feeble-minded, 
the deaf, and the crippled, as well as a residential 
industrial school. The Municipal Technical School 
is in the eighteenth year. of its existence. In 
October, 1907, the average: class attendances were 
5803 ; in February, 1908, the numbers were 4175. 
Summer classes are held in these schools. Recently 
a course of instruction in brass-working has been 
established at the request of, and in co-operation 
with, the Brass-Masters’ Association. The work is 
arranged in three stages, which include workshop 
practice, lectures in brass-work, metallurgy and 
metal colouring, mechanical drawing,-measurement, 
&c. The fees of the students are in several cases 
being paid by the firms by which they are employed. 
‘he technical schools are so overcrowded that the 
intention is to establish in connection with them two 
branch schools. The regulations are also being 
made more stringent in insisting on a preparatory 
course of school classes before admission is granted 
to the science classes. 

In September, 1905, a course of instruction in 
gas-manufacture was established in response to an 
application received from the Midland Association 
of Gas Managers. This is now divided into two 
sections—viz., practical gas-manufacture and the 
chemistry of gas-manufacture. Workshop classes 
for gas-fitters have been carried on for several years. 
4 class has been established for young men engaged 





in the ironmongery trades. The engineering de- 
partment has been recently equipped with a 50-ton 
testing-machine made by Messrs. Greenwood and 
Batley, Limited, of Leeds. In response to an ap- 
plication from the National Asseciation of Grocers’ 
Assistants, classes and lectures in connection with 
grocery were established for the session 1907-8. 
Four of the lecturers were connected with the 
business, two others were the Medical Officer of 
Health for Birmingham and the City Analyst. 
The subjects include tea, cocoa, coffee, rice, sago, 
tapioca, semolina, macaroni, dried fruits, the nature 
and effects of decomposition in organic food sub- 
stances, and adulteration of foods. 

The Battersea Polytechnic shows some good 
examples of metal-work. This is one of the big 
London schools, built and equipped at a cost of 
nearly 90,000/., and opened in 1894. The principal 
work lies in evening classes for both sexes, but 
there is also a technical day college, secondary day- 
schools for boys and girls, a school of domestic 
economy for girls, a day school of art, and special 
day courses. The Polytechnic is provided with 
pumerous workshops, laboratories, and work- 
rooms, gymnasia for both sexes, library, reading 
and refreshment-rooms, &c. 

Although the trade classes are very numerous, 
the fact is emphasised by the staff that attendance 
at these classes alone is of very little use, but that 
the study of those pure and applied sciences which 
bear upon the practice of the trades selected 
should be taken as introductory thereto. If this 
were always clearly stated and understood, the 
teaching of trades in schools would not be open to 
the unfavourable criticism with which it is often 
received by men who know the difference between 
the conditions which rule in school workshops and 
in manufactories. Students are also recommended 
not to take more than two evening classes in one 
week, which, with home work, is sufficient taxon 
those who are engaged in daily occupations. And 
young students who are engaged in workshops 
during the day are recommended not to take a 
workshop class during the first year. 

The subjects for courses of study are arranged 
for mechanical engineers, bricklayers and masons, 
plasterers, plumbers, carpenters and joiners, 
painters and house-decorators, cabinet - makers, 
electrical engineers, chemical workers, and photo- 
graphers. ‘These are divided into classes :—(1) 
Science subjects which are n to a proper 
understanding of the trade subjects; (2) trade 
subjects ; (3) general subjects which will prove 
beneficial, and will promote sound education. 
Thus, for example, taking the work of mechanical 
engineers, these are as follow :— 

Science :—Mensuration, mathematics, practical 


| geometry, freehand drawing, applied and theoretical 


mechanics, heat, steam, machine-drawing. Trade: 








—Fitting and machine-shop, smith’s work. General : 
—General physics, magnetism and electricity, inor- 
gauic chemistry. 

For electrical engineers: Science :—Mens 
tion, mathematics, practical geometry, freehan 
drawing, magnetism and electricity, theoretical 
mechanics, heat, electric lighting, and power trans: 
mission, steam, applied mechanics, machine draw- 
ing, building construction, For wiresmen: Trade : 
—Bieotrical workshop, wiring and house fitting. 

General :—General physics, inorganic chemistry. 

The foregoing lists are too bald to afford a correct 
idea of the complete nature of the tuition given. 
For instance, ‘‘ fitting and machine work ” includes 
workshops for fitters and machinists, a foundry, 
shops for pattern-makers, plate-workers, including 
boiler-plates and sheet-metals, smiths and plum- 
bers, and laboratories equipped with various test- 
ing-machines and experimental machines. The 
classes and workshops and laboratories thus com- 
bine theory and practice with much minute detail, 
elaboration, and thoroughness. 

Among other subjects which are treated simi- 
larly is that for motor-car drivers, attendants, 
chauffeurs, and engineers, dealt with in lectures 
and workshops, and on actual cars. Telegraphy 
and telephony are taught, as are also the subjects 
of oils, fats, soaps and candles, gas analysis, iron 
and steel analysis, general technical and commer- 
cial analysis, paper-making, and photography. Six 
languages are taught : Latin, English, French, Ger. 
man, Spanish, and Italian ; commercial subjects, and 
music. The women’s department is an exceilent one, 
and includes cookery, needlework, dress-making, 
ladies’ tailoring, millinery, laundry, and upholstery. 

The Belfast Municipal Technical Institute has an 
excellent collection of work done by the Trade 
Preparatory School. There are many good examples 
of wood-work. The plumber’s work 1s particularly 
full and neat. It includes various wiped joints and 
a roof gutter with some awkward jointings. 

The Trade Preparatory Schvol is one department 
only of the Institute. 1t is a junior section of the 
day technical division, and its object is to provide 
a specialised training for boys who intend to follow 
industrial occupations. It combines theoretical 
instruction with practical work in laboratory, work- 
shop, and drawing school. ; 

The work of the Institute as a whole is com- 
prised in a day division, in which the Trade Pre- 
paratory School is included, and an evening division. 
The subjects embraced by the latter are very 
pumerous. They include, ia addition to the usual 
courses of science, art, aud commerce, boiler- 
makers’ work, machine-shop practice, smiths’ work, 
motor engineering, roof and bridge design, naval 
architecture, stone-cutting, flax-spinning, linen- 
weaving, laundry work, the printing trades, bread- 


-making, railway signalling, clerical work at stations, 


modern business methuds, advertising, besides 
classes in domestic economy. The up-to-date 
character of the Institute is partly due to the fact 
that it is but newly built (1907), and arranged to 
house classes which commenced to meet in 1901. 
The building cost 100,0001., and occupies 206 ft. by 
240 fc. A sum of 40,000/. has been spent on the 
equipment. In the session 1907-8, 5065 students 
were enrolled, and over 200 persons are employed 
on the staff. 

In Ireland good work is also being done by the 
Christian Brothers, a devoted band of Catholic reli- 
givus brethren, who conduct industrial schools under 
the L:i-h Industrial Schools Act. There are in Ire- 
land, under the charge of these brothers, schools at 
Artane, Galway, Limerick, Oarriglea, Monkstown, 
Co, Dubliv, Letterfrack, and Tralee. The Artane 
schéot is the largest, situated on the north side of 
Dublin Bay. It was fuunded by the Rev. T. A. 
Hoope in a modest way, but the present buildings 
have cost over 61,0001. The lads who are eligible 
for admission into these schools are such as are under 
fourteen years of age and who are found begging 
or wandering without a home, or not having proper 
guardianship, or orphans, or those having a parent 
who is undergoing penal servitude or imprison- 
ment, or who frequents the. company of reputed 
thieves. Various useful trades are taught here by 
competent foremen to the poor lads rescued from 
the streets. fon ip eee cabinet-making, turo- 
ing, painting and decorating, carpentry, weaving, 
whoclwrights’ work, tinsmiths’ work, tailoring, 
fitting, boot and shoe-making, baking, harness, 
making, forge-work, farming, instrumental music, 
laundry, and poultry farming. In addition to the 


schools referred to above, the Christian Brothers 
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also conduct schools for primary and secondary 
education in the principal towns and cities of 
Ireland. The pupils of their schools have been 
very successful in the public examinations, carrying 
off every year many of the valuable prizes and 
exhibitions offered for competition by the Board of 
Intermediate Education. 

The London County Council Education Com- 
mittee have a large number of exhibits from their 
various schools, elementary, evening, special, and 
trade. Many of these are contained in albums, 
the leaves of which can be turned round. Among 
them are specimens of work from schools for the 

hysically and mentally defective, the deaf, and the 
blind. Girls’ work figures largely, and it is very 
interesting ; there is much of it, and it is very ex- 
cellently done. 

(To be continued.) 





THE ZEPPELIN AIR-SHIPS. 

Tue discourse on ‘‘ Experience iv the Construc- 
tion of Air-Ships,” which Count Ferdinand von 
Zeppelin, Dr. pa ss delivered before the 
annual meeting of the Verein Dautscher Ingenieure, 
held at Dresden, from June 28 to July 2, does not 
lose its interest because the great 24-hours’ trial 

lanned for Tuesday, July 14, had to be postponed. 
hen a big steamer fouls a pier, in being pulled 
out of her dock by tugs, because the hawser 
snaps, we do not blame the designer. nor the builder 
of the ship, nor do we speak of a failure of the 
new craft. The mishap that befell the new air- 
ship of Count Zeppelin, who is designer, builder, 
and captain of his ship, as well as its financier, 
was due to the snapping of the tow-rope while the 
ship was being pulled out of its shed floating on 
the Boden See. The wind caught the already pro- 
jecting part of the cigar-sha oon and ed 
it against the inner wall of the shed. The body 
of the balloon was little injured, only one of the 
17 cells being pierced bya broken board. But the 
propeller and one of the rudders were damaged, 
and portions of the shed suffered rather seriously. 
Thus the great trial, upon whose result the acquisi- 
tion of the air-ship by the German Government 
depends, had indefinitely to be deferred. 
he mistake of ean i announcing the day of 
the experiment will hardly be repeated. The next 
will probably be a kind of surprise visit, such as the 
balloon paid to Switzerland on July 1. | Starting 
from Manzell at 8.30 in the morning, the ship 
steered to the west, across the Lake of Constance, 
following the Rhine down to Schaffhausen, and then 
turned to the south ; it described a circle about 
Lucerne, circumnavigated the Lake of Lucerne, 
keeping south of the Pilatus, crossed the Lake of 
Zug, and kept afterwards along the northern bank 
of the Lake of Ziirich ; from Ziirich it finally took 
a fairly straight course north-east, with a detour to 
Bregenz, back to Manzell, where it landed, after 
an excursion of just twelve hours, with petroleum 
for another six hours’runon board. Fifteen people 
had enjoyed the flight. Although the ship must at 
times have risen to considerable heights, no ballast 
was thrown out. Not counting the evolutions, which 
always form part of the —— and which, all 
spectators agree, appear to be parformed with sur- 
prising ease, the total distance traversed was esti- 
mated at 360 kilometres (228 miles) ; that would 
give an average speed of 50 kilometres (18.6 miles) 
with and against the wind; in some narrow valleys 
—eg., at Kiissnacht, on the Lake of Lucerne — 
very strong air currents were encountered. Count 
Zeppelin gave some particulars of the ship in his 
discourse. In its general features the ship resembles 
that of 1906-7, to whose remarkable exploits we 
referred in our issue of October 26, 1907.* Accord- 
ing to a nephew of the Count, who recently ce!e- 
brated his seventieth birthday, the actual ship 
has a length of 135 metres (443 ft.) and a diameter 
of 13 metres (424 ft.), and is fitted with two 110 
horse-power Daimler motors. The ship is thus 
larger and more powerful than the last model. 
The two gondolas, each 26 ft. in length, are con- 
nected by a gallery, on which accommodation is 
provided for the passengers. The motors. are 
mounted in the gondolas; each motor drives two 
propellers, fixed fore and aft off the lower portion 
of the balloon. The flooring of the gondolas partly 
consists of celluluid. Oa the ascent of July 1 the 
launching of the air-ship from its hanger took 
seven minutes. 
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* Soe ENGtvgerine, vol. Ixxxiv., page 563. 





In the discourse to which we now turn, Count 
Zeppelin explained his guiding principles. With- 
out entering upon a detailed Sacigtion, which 
nobody expected of him, of course, he gave infor- 
mation on certain features, concerning which we 
had so far little more than rumours. His studies, 
he stated, had soon convinced him that the resistance 
encountered by a solid body when moving in a 
fluid, or when struck by a fluid in motion, did not 
increase proportionally to the exposed area, but in- 
creased only ata diminishing rate. That was clear, 
for instance, from observations made on the bridge 
over the Firth of Forth, and from the balloon experi- 
ments of Hergesell, of Strassburg, the president of 
the International Balloon Ascent Association, who 
is one of the expert commissioners appointed by 
the German Government for the trial. That fact 
was important, he said ; it enabled us to drive bodies 
of huge cross-section through the air. 

The style of balloon which Zeppelin has always 
advocated is a rigid ship, containing within its hull a 
number of separate balloon cells which correspond 
to the water-tight compirtments of a ship. It is 
well known that other types—notably Parseval’s 
semi-rigid balloon—have many adherents in German 
aeronautical and military quarters, and Zeppelin 
accentuated the advantages of the rigid framing in 
the course of his lecture, The form of the water 
and the air-ship need not be the same, he pointed 
out. The speed of a ship differed little from the 
velocity of the water-waves, while the most rapid 
air-ship would not move at one-twentieth the velocity 
of the air-wave which its impact produced. Hence 
it was not essential for keeping up a good speed in 
the air to reduce the width of the frames as we 
came nearer the stern. The best form of the air- 
ship was a cylinder or polygon, with ogival points. 
To exceed certain. dimensions was inadvisable, 
because the structure would become too heavy; but 
we could suspend the machinery from the support- 
ing cylinder. For that purpose we wanted a rigid 
framing, which was. indispensable likewise for 
efficient steering; for a navigable balloon could 
only be steered when properly inflated, and he 
would not rely on artificially inflated ballonets 
within the balloon.; 

In calculating thé stresses in. the framing during 
the flight, we had, he said, only to allow for the pres- 
sures due to the propulsion and: the steering ;. winds 
did not strain the balloon, when it did not resist 
them. But serious stresses might arise during and 
after landing, and we could not guard against them 
merely by strengthening thestructure. The larger 
the ship, however, the slower it would settle. The 
descent was easier, of course, on water. than on 
land, —s when the gondolas were constructed 
as sharp-keeled boats ; on water the ship need onl 

that it could turn wit! 
wind was not dangerous 


be anchored in such a wa: 
the wind. Even a Freese | 
when the air-ship was afloat, provided the balloon 
was not fixed laterally ; as the wind rather tended 
to raise the balloon, capsising was not likely. The 


varied experience gained on the Boden See sug- 
gested that we should strive to provide similar con- 
ditions for descending on firm land. The gradually 
entering keels should be replaced by elastic cushions, 
and the ship should rest on a truck which would 
swing round with the wind. This is obviously a 
a point ; but many balloons have safely landed 
a good many times, although the ordinary descent is 
a clumsy affair. 

The propellers should bp fixed at the level of 
maximum resistance—which was impossible with 
elastic balloons—and should be small, not to neces- 
sitate heavy far-projecting bearings. It will be 
remembered that Zeppelin also experimented with 
lake-boats driven by air-propellers. These experi- 
ments, he stated, had proved that small propellers, 
revolving at nearly the speed of their motors, 
answered as well as larger slow-speed propellers. 
The propellers of the 85-horse-power motors of 
last year had originally been fitted with three lon 
blades. He had shortened those blades—the actua 
diameter of the propeller is reported to be 7 ft.— 
and realised decidedly better speeds when the pro- 
peller speed had been raised nearly to the number 
of revolutions of the motor. 

In one respect the rigid balloon was more heavily 
strained than the elastic. The gondolas opposed 
comparatively little resistance to the propulsion, 
and they did not respond to changes in the 
velocity at the same rate as the bulky, but light, 
balloon body ; the gondolas took up an acceleration 
more rapidly, and a slowing down more slowly, 





than the balloon. 





As a result, the ship tended! 


to climb, to deviate from the horizontal posi- 
tion, and this tendency was increased by the 
sharper inclination of the lower face of the 
a and the slight inclination of the balloon’s 

ttom. The rods which carried the gondolas were 
hence exposed to severe stresses. It was, on the 
other hand, desirable to make the rods rather long 
to obtain a steadying leverage on the balloon. 

The material for the tubular framing was the alu- 
minium alloy manufactured by Carl Berg, of Eveking, 
which was easy to work, not so flexible as steel and 
not so easily oxidised. Aluminium bronze was less 
easily machined, and lost its good properties by re- 
melting ; that objection applied also to the alloy 
of aluminium and magnesium—magnalium. The 
machinery and ropes were made of steel. Daimler 
motors had proved reliable, and he had, therefore, 
again equipped his ship with Daimler motors, 
now of 110 horse-power. They were not light, 
weighing 500 kilogrammes without propeller and 
gearing. But they required less benzine and oil 
than other types of motors, and that was the decisive 
feature for ships that had to be kept afloat for many 
hours. When the speed could be maintained at about 
12 metres per second (27 miles per hour), which 
was greater than the average sey | wind, it was 
more important to keep afloat for a long time than 
to sail at very high speed. A ship that could travel 
for 50 hours at the rate of 50 kilometres would be 
limited to 2500 kilometres (1550 miles) ; a ship that 
made 40 kilometres per hour could travel 4000 
kilometres (2485 miles). As the starting of the 
motors was sometimes difficult in cold air, Zeppelin 
had a special crank added to his motors. The 
propeller should be able to revolve in either direc- 
tion ; for, after ae the motors, the ship would 
go on for another half-hour. A suitable reversing- 
gear had been designed by Mr. Diirr. 

Count Zeppelin’s remarks on the steering-gear 
will be welcome, though they are not detailed. For 
the purpose of brevity we will call the helm for 
laterally deflecting the ship from its course the 
rudder, and the devices provided for raising and 
lowering the ship the altitude helm. Originally 
one rudder and one helm had been fixed fore and 
aft below the balloon. These devices were, however, 
injured in slighting on the water, and awkward to 
fix suitably, and they obstructed the view. The 
rudders were hence placed on the top between the 
fins at the rear end of: the cylindrical shell. In 
that position, however, the three planes constitu- 
ting the rudder would perform their duty only when 
the ship was inclined upward or downward ; then 
the ship obeyed her rudder with remarkable pre- 
cision. Count Zeppelin had not been able to 
fathom the dynamics’ of this action. As this 
manceuvre retarded progress, the rudders were 
attached to both ends of the ship ; the result was 
not satisfactory. The planes were probably too 
small, their total area being only 15.3 square 
metres (162 — feet) in the ediay ° of last year, 
which had a length of 125 metres (410 ft.) anda 
diameter of 11.7 metres (39 ft.), and they were 
also too near the body of the balloon. The bow 
rudder was therefore dispensed with, and simpler 
rudders of larger area adopted. 

The two altitude helms now consisted of four 
planes arranged above one another, as before, but 
fixed further out at both ends. With the aid of these 
planes, inclined at 15 deg., the buoyancy of the ship, 
when running at 14 metres per second, could be 
augmented by 900 kilogrammes. Thus more than 
one of the cells making up the balloon might be 
pierced and discharged without impairing the buoy- 
ancy. The inclination of the helm diminished the 
velocity of the motion, however, and these helms 
were only operated when the ship was to attain a 
certain level while remaining horizontal. During 
ordinary rises the whole ship was inclined like a kite. 

The buoyant shell of the balloon had, the Count 
said, as in the previous case, been supplied by the 
Continental Caoutchouc and Gutta-Percha Company, 
of Hanover. The shell consisted of several super- 
posed layers of india-rubber, which were more likely 
to keep air-tight than one layer, placed between 
double sheets of cotton. The shell weighed 230 
grammes per square metre (0.42 lb. per square 
yard). During last year’s experiments the escape 
of gas amounted to 3 grammes per square metre in 
twenty-four hours. Reckoning 7500 square metres 
of stuff (nearly 9000 square yards) for the whole 
ship, the total loss of gas would come up to 22 kilo- 
grammes (48 Ib.) in twenty-four hours. During the 
flights the loss was probably greater, owing to the 
concussions ; but it would have to become many times 
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greater to be in any way serious. Count Zeppelin 
added that the French:balloon ‘‘ La République ” 
had been made of a closely woven silk, which was 
both lighter and less permeable than cotton ; with 
a similar material he would, in his balloon, be able 
to gain nearly 400 kilogrammes in buoyancy. 

The actual air-ship weighed altogether 12,000 
kilogrammes (26,400 lb.) ; charged with 15,090 
cubic metres of gas, it had a buoyancy of 16,800 
kilogrammes at sea-level, leaving an available carry- 
ing power of 4800 kilogrammes (10,580 lb.). That 
was satisfactory ; but he had found it advisable to 
have everything on board in duplicate—the steering- 
gear, the two motors, one of which would suffice, 
spare parts for everything, and the staff as well. 
There should be two leaders on board capable of 
acting as navigating officers. Including second 
officer, helmsmen, mechanics, signalmen, &c., he 
wanted altogether an equipment of twelve persons 
on board. Hence, of the fifteen passengers men- 
tioned in the Press accounts, only three would be 
visitors. The two motors were fitted with inde- 
pendent gearing. The rudders and helms were in 
duplicate, and could be operated singly or both 
together, as a rule from the front gondola. 
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Allowing, further, for provisions for the crew 
and passengers, the ship, the Count continued, 
could carry benzine for a run of sixty hours. 
When short runs were contemplated, the num- 
ber of passengers could, of course, be increased. 
As regards the speeds accurate observations were 
difficult. Anemometers and logs were not trust- 
worthy, as we could not determine the influence 
of eddy currents. . Even ground measurements 
of the projected trajectory were not reliable, 
though it was easy enough to watch how long 
it took the ship to move through its own length ; 
for the winds would rarely agree as to the direc- 
tion and strength on the surface of the ground 
and at the balloon level. The best way of ascer- 
taining the speed was torun as often as possible 
over the same course, to and fro, in calm weather. 
In these various ways the speed of the ship of last 
year had been averaged at 50 kilometres (31 miles) 

r hour with both motors, and at 40 kilometres 
25 miles) with one motor. The speed of the new 


ship had not yet been determined. The point of| safety, the Zeppelin air - ship 
the new ship was blunter, the length of the point ascertaining its whereabouts. 








| 








This is only one of the many problems to be 
solved, problems of high scientific interest and 
indirectly of practical importance. As to the direct 
utility of the air-ship, it is certain that it will never 
be the rival of the sea-going ship. Sensational 
writers do not hesitate, of course, to fill an air-ship 
with soldiers and bombs as easily as they pack a 
whole army in one train, and land thousands 
of invaders on hostile shores in the course of 
one night. The nations are now all construct- 
ing submarines, not to be left behind, and they 
will build air-ships for the same reason, The 
dangers of being left behind do not appear very 
formidable. At the present time air-ships are 
considered fairly safe from bullets and balls, and 
newspapers talk of the silent, mysterious creeping 
on of the air- ship, although Zeppelin’s ship is 
often heard before being visible. That immunity 
will not last long, and re will have to avoid 
the Jower strata, from which they could do 
useful scouting. Even in the present time of 
as difficulty in 
The cylindrical 


being the same as in the last ship, but its base! balloon interferes with taking astronomical obser- 


larger ; that might have an influence on the speed. ' vations from the gondolas; in the new ship the 
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top of the balloon has been rendered accessible for 
this purpose. 

Count Zeppelin did not refer to these features, 
though he pleaded for the air-ship, and the rigid 
air-ship in particular, in the national interest. e 
chiefly pleaded the cause of the inventor, however, 


in concluding his address to the German engineers. | 


Speaking with true modesty of himself as the 
** exceptionally favoured”—his word was Begna- 
digte, literally graced—he reminded his audience 
of their gifted colleagues whom want of means and 
of encouragement doomed to bitter disappointment 
and misery. We know that Zeppelin himself— 
though a retired cavalry general who had distin- 
guished himself during the American Civil War 
and in the war of 1870, and belonging to an 
aristocratic family—met with more derision than 
encouragement for many years, and that he has 
spent most of what he had on his invention. 
Since success had smiled upon him, he informed his 
audience, legions of air ship inventors had appealed 
to their envied colleague. Many inventions, no 
doubt, are not worth troubling about ; but many a 
great idea seems only to be conceived to become the 
curse of its parent. Count Zeppelin made a practical 
suggestion. Let some institution for the prelimi- 
nary examination of novel inventions be created. If 
the inventor possess neither suitable training, nor 
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time, nor means, support should at once be refused. 
If the inventor display originality and ability, let him 
be supported. Count Zeppelin was ready to contri- 
bute towards the expense of establishing such an.in- 
stitution. He did not deceive himself about the 


| difficulties of the problem, and the generous sugges- 


tion deserves a sympathetic consideration. One is 
almost afraid, however, to mention any examining 
scheme lest it degenerate over here into some 
competitive absurdity. 








WOOD-WORKING MACHINERY FOR 
CARRIAGE AND WAGON BUILDING. 
THE continual extensions that are being made 

by railway companies, not only in this country, 

but particularly abroad, have lately led manufac- 
turers of plant for preparing the necessary wood- 
work for carriage and wagon building to devote much 
thought to the perfection of this class of machines. 
The main considerations are that machines should 
have every facility for large output with a mini- 
mum of handling, and for working several identical 
pieces of timber without requiring that each piece 
should be marked out separately. The latter 
condition is of special importance when account 
is taken of the necessity for close standardisation 
of modern rolling-stock, and the number of units 
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of rolling-stock which are now put through the shops 
at one time. The machines illustrated on page 131 
and this and the succeeding page are indicative of 
these requirements. They are all the product of the 
well-known firm of Messrs. Thomas Robinson and 
Son, Limited, Rochdale, are perhaps the most 
powerful of their type yet constructed, and embody 
several important developments. 

The first .of these machines, shown by the en- 
graving on e 131, is not in use in this country, 
and will, therefore, be of special interest. With 
the others, which we are about to describe, it has 
been made for a railway shop on the other side of 
the Atlantic. but another will be shown in opera- 
tion at the Electrical Exhibition at Manchester in 
October. It is a machine for gaining or cross- 
trenching. The machine is automatic in its action, 
and by merely depressing a hand-lever the trench- 
ing-cutter, which stands out prominently to the 
right of the machine in Fig. 1, is moved forward, 
returned and stopped, cutting a trench of predeter- 
mined dimensions up to 16 ft. long, 6 in. wide, and 
5 in. deep. Three speeds are arranged for by cones, 
and the simple mechanism necessary is enclosed 
in the frame, which is a cored casting, the upper 
portion of which slides in planed ways, and 
moves automatically backwards or forwards by 
the operation of friction gearing contained in 
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fully driven than the others, having a driving 
pulley of larger diameter, so that it can take augers 
of greater diameter, to drive, of course, at a reduced 
All four augers are brought down to the 
timber by overhead counterbalanced levers. A 
cross-traverse by independent levers is fitted to each 
The self-locking levers for 


auger-spindle frame. 
each of these will be clear! 
As a canting-spindle is 

special tools just completed by Messrs, Robinson, 
we shall deal presently with it. 

This third machine, shown on the previous page, 
is a hollow-chisel mortising-machine, with a travel- 
ling table (Fig. 3); and a similar tool having a fixed 
table (Fig. 4). Ina both tools, which take timbers 
16 in. square, the mortising is done by means of 
a square hollow chisel having inside it an auger 
revolving at a high speed. ‘The machine consists 
of a frame of box section bolted to a sole- 
plate. This frame has planed ways on the top, 
and a sliding headstock rests on roller-bearings 
in these ways, thus enabling it to be easily moved 
by a cut rack and pinion turned by the smaller 
hand-wheel seen at the front of the machine. The 
mortising-chisel, together with the auger inside it, 
is carried in a sliding carriage on the headstock, its 
stroke being variable at will, or it may be recipro- 
cated up and down automatically. The hand-con- 
trolled motion is of special advantage where many 
mortises or recesses of unequal depth have to’ be 
cut, The reciprocating mechanism to the mortising- 
chisel is of exceedingly simple design, and as it runs 
in an enclosed oil-bath, it can be subjected to the 
roughest usage without the slightest fear of mishap. 

On either side of the mortising-chisel are carried 
boring-augers. These are mounted in canting 
frames, and may be instantly locked at any of three 
angles, the angles being determined by three 
movable stops, into which a taper-pin drops. The 
— indles are driven through cut mitres, and 
belted from the same shaft that drives the mortis- 
ing chisel auger. The spindles are brought forward 
to'any position in the width of the timber by levere, 
and the auger fed down to the timber by another 
lever, which is counterbalanced to take the weight 
of the spindle. A vertical adjustment is also fitted 
to the frame carrying the boring-spindles. 

As it would be impossible by manual effort to 
swing the spindle to different angles by the unlock- 
ing of the canting portion, the counterbalancing of 
the spindle is used to aid the operation. Instead 
of merely taking the weight of the spindle by a 
counterbalance, as in the other spindles, the levers, 
to which the overhead pull-down handle is attached, 
are connected by a chain, which es over & 
es of small pulleys, the weight being hung to 
the end of this chain. This has the effect of steady- 
ing the canting part of the boring spindle:frame 
when it is canted to the different angles. All the 
boring augers, with the exception of the canting- 
spindle, which is independently driven, are belted 
by an endless belt running over turn-pulleys driven 
from a counter-shaft placed at the back of the 
machine, at right angles to the timber-carriage. 

The carriage on which the timber is held may vary. 
In the machine illustrated by Fig. 3 a travelling 
table is fitted, while in the other machine, shown in 
Fig. 4, a fixed table is an ty The carriage is built 
up of steel girders, securely tied. Provision is made 
to prevent any lifting of the carriage, and adjust- 
_ able stops are fitted which slide on a shaft placed 
longitudinally in front of the carriage. These stops 
enable any number of timbers to be worked 
exactly alike. The carriage runs on rollers of 
large diameter, and can be easily moved, with a 
heavy timber fixed in position, by hand. Power 
traverse is also fitted, and enables the carriage 
to be worked backwards and forwards by press- 
ing the hand-lever or pedal connected thereto. 
The cramps which hold the timber are instantly 
adjustable to any point in the width of the table, 
and are locked by depressing the hand - lever 
attached to each one; this movement also holds 
the timber in position. The pressure is taken by 
a heel-piece on the cramp engaging in a rack cast 
on the cross-slide of the cramp. The rollers and 
cramps attached to the girders may be moved to any 
position in their length. 

Fig. 4 shows a modification of this machine. 
The canting boring-spindles give place to fixed 
ones, which also have the cross-traverse by hand- 
lever and overhead counterbalanced handle for 
feeding the auger down to the timber. The method 


seen in the illustration. 


of driving is similar, but no vertical adjustment is 
conside: 


tted to the next of the 


remembered that this year the Scottish trials formed 


of the cars had already run from London to Glasgow 


before starting the Scottish trial. As the Royal 
Automobile Club allowed no time either for lubri- 
cating or tyres, these cars were naturally at a 
slight disadvantage as com 
started in the Scottish tri 

were in both trials are distinguished in Table I. by 


case. The table is fixed, and fitted with rollers 
which can be rotated for moving the timber by 
means of a hand-wheel. A similar hand-wheel is 
connected to racks and pinions to move the two 
timber cramps longitudinally, and to enable mor- 
tices to be cut up to 12 in. long without uncramp- 
ing the timbers. 

It will be evident that a great range of combina- 
tion is possible with these machines, and they can 
be adapted to suit any conditions prevailing in 
different shops where heavy timbers have to be 
quickly and economically worked and handled. 





AUTOMOBILE CLUB. 


rformances of the various cars. 


it is not necessary to repeat. 


cars which started, and their performance. In this 
table the cars of each class are arranged in the order 
of the total number of marks gained. The system 
of marking adopted was to give a certain maximum 
number of marks each for reliability, fuel consump- 
tion, and speed up certain timed hill-climbs, with 
deductions from these according to certain fixed 
rules ; 800 marks were given for reliability, with 
deductions for each involuntary stop of 2 marks 
er minute for the first five minutes, rising to 
5 marks per minute after five minutes, and 4 marks 
oe minute aftér fifteen minutes. Marks were also 
ost for shedding passengers on any part of the 
course, or filling up with water or fuel except during 
the time allowed each morning ; 100 marks maxi- 
mum were given for fuel consumption reckoned per 
ton-mile, and 100 marks for hill-climbs according 
to a formula based on the speed and weight. 
On the whole this system worked very well in- 
deed. Reliability is of the greatest importance 
to the ordinary users, and accordingly got by far 
the most marks. Thesystem of increasing penalties 
for the longer stops is excellent, as, generally 
speaking, one long stop means a much more im- 
ortant failure than several short ones. Tyre 
ailures were marked under a separate basis, but 
the tyre troubles were few, and no car lost any 
marks at all for them. 
Taking the general particulars in Table I., in 
addition to the bore and stroke, the total cubic 
contents of the cylinders is given, as this is the 
best measure of the weight, bulk, and power of 
the engine. The ratio of stroke to diameter is 
given, as there is great variation in the propor- 
tions of these. The ratio of gear between the 
engine and back wheels on the respective speeds 
is given, as also the ratio between the top and 
bottom speeds. The latter is very important, as 
it is generally easy to raise or lower the whole gear 
of the car, but generally impossible to alter the 
ratio between the top and bottom. Both these 
ratios are worked out from the speeds and revolu- 
tions given by the makers ; but it is, unfortunately, 
a fact that the statements of makers as to the speed 
their cars are geared to at a particular number of 
revolutions are often very inaccurate, as is shown 
by the fact that where the same car ran in both 


the Scottish and “Royal Automobile Club trials 
the statements as to its gears in the two pro- 
grammes often varied by some 50 per cent. The 


weight of the car is given, as it is naturally a matter 
of great importance, especially in regard to wear of 
tyres. The cylinder capacity per hundredweight 
unloaded is given, as this is virtually the measure 
of success’ of the designer in getting large power 
in a light car, while proportion of cylinder capacity 
to loaded weight gives » basis for comparing the 
performance of the cars as to speed on hills. 

In considering the results of the trials it must be 


rt of the course of the 2000-mile trials of the 
yal Automobile Club, and that therefore some 


under the conditions of the Royal Automobile Club 


d with those which 
only. The cars which 





necessary to the boring-spindles in this 


having a letter before their number as well as after. 


THE MOTOR TRIALS OF THE SCOTTISH 


Tue full report of the Scottish Automobile Club 
on the trials recently held by it has now been 
issued, and gives very complete particulars of the 
These trials were 
riefly noticed in our issue of June 26, which gave 
general particulars of the nature of the course ; these 


In Table I. general particulars are given of the 


Of the seventy cars which started, the two 
Whites were the only steam-cars, and it will be 


convenient to deal with them first. They had 
flash boilers, compound engines, and burned petrol. 
One of them retired with trouble in the back axle, 
while the other was inferior in reliability, fuel con- 
sumption, and hill-climbing to the majority of the 
petrol-cars of its class. Both were also above the 
average weight of the petrol-cars in their respective 
classes, and, on the whole, they showed no advan- 
tage over the latter. 

The most instructive part of the trials is the 
failures. Of the seventy cars which started, four- 
teen retired before the end of the five days, the 
causes of breakdown being given in Table I. This 
is 20 per cent., which seems a rather high propor- 
tion. ‘Three cars, in addition, had breakdowns 
which it would have been quite impossible for the 
ordinary driver to repair on the road, and which 
actually took over four hours in the trials :— 


Time Taken to 


pair. 
12 16 horse-power ‘' Vinot;” twisted 
shaft in gear-box _.... rs .. 6hbr. 8 min, 
12 horse-power ‘‘ Shamrock;” differen- 
tial replaced :.. ~ am ae Se 
16-20 horse-power ‘‘ Argyll;” replaced 
e-drum, forming part of uni- 
versal joint ... aE +? — 


In two of these cases important parts, not usually 
carried as spares, had to be replaced before the car 
could proceed, and all may well be classed as com- 
plete breakdowns. This makes a total of 17, the 
failures coming under the following headings :— 
5 failures from back axles or differentials. 
transmission. 
clutches. 
loose spokes in driving-wheel. 
leaky radiator. 
broken ball-race. 
water in cylinder. 
‘ae driver hurting his arm. 

n two cases no reason is given, but as both cars 
had to be pushed up hills, it is possible that the 
want of a low enough first speed caused their re- 
tirement. 
Taking the stops of less importance, we may 
conveniently divide these into those of over and 
under an hour, as in many cases if the trial driver 
and mechanic could not get the car running in an 
hour, an ordinary driver of a private car would be 

ractically broken down. The stops of over an 
oe are as follow :— 


” 


boo 


” 
” 
‘” 
a” 


” 


1 
1 
1 
1 
1 
I 


Repairing exhaust-pipe sss : 61 min. 
Replacing rubber water-connection 75 ,, 
Adjusting steering centre... he se 
Repairing broken petrol-pipe paths 


The stops under an hour may be grouped to- 
gether as follow :— 


Carburettor and petrol Min. 
supply " ... 32 stop totalling 274 
Ignition — - 123 
lutches a Te er as 125 
Gears and transmission ... 14 ,, m 7 
Fans and fan-belts a ae 2 54 
Engines... bie < TD ~ x 46 
Water circulation... me as 16 
Hills... ih 4 = at 20 
Brakes Bot je 17 
Chains Ms thn a 2 
Miscellaneous 2 “ 63 


The majority of the ‘‘engine stops” were only 
for one minute, and probably might be classed as 
‘driving stops” rather than ‘‘engine defects.” 
There were also thirty-three stops for water and 
sixteen for lubricating. 

Taking a general view of the failures, it is evident 
that very few were due to the engine itself. Back 
axles and differentials were the principal cause of 
complete breakdown, and this shows that these 
require more care in design and construction. The 
transmission gear also caused several failures from 
weakness. The cars which failed were by no means 
always the lightest cars in their classes, and there- 
fore it seems as if more care should be paid to 
making the essential parts, such as shafts and 
differential wheels, strong enough without excessive 
weight in the casings, &c. Cast iron, for instance, 
seems hardly a suitable material for part of a uni- 
versal joint. One car retired with a broken ball- 
race, and one of the axle failures may have been 
due to the same cause, which seems to show that 
balls are not yet as reliable as plain bearings. With 
regard to stoppages not involving complete break- 
down, the principal cause was petrol supply and 
carburettors. Some of these stops may have been 
caused by an accumulation of dust, due to running 





for several days in the company of other cars with- 
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TABLE I. 
re | 34 
s 4 Gears, Ratio ¢ | CyLixpER 
| CYLINDERS, 3 ENGINE TO Back | 8 Weient Capacity | Fue. Consumption. Marks Garten, 
« is y HEELS. 3 PER Own. | 
3 _ ~ | | Pere ee 
.—] + | : Ty of ° . | 
P R. S . ] Ss | ; ; Pfalz: 
NAME OF CA 3 F : S shied 3 > 12 } H Ignition. 38 rt 88/5 as i 
7 _ = ~ = Ss ” C . . J _ = = = & 
3 a. 3 & 4 - otis ee i | @ < 3 a 3 EG s (ag a Se 5 
e 5: 2 | 8 S83 22565 312 91982 |” $3 8| 3 | akiiss gh/9 22 2.3 
eo: iz"). 8 _2 zigo gag 2s: 3 a2) 6 | 3.8\ 2 10 lhe a'z8 & & 
| fim, mm.|in.mm.! eb. in lin} | a ee swt owt! ai. | ci. | diet 
Crass A; Nor ExceEpine 2002. ° 
10-12 h.-p. Swift oe mos 1A; 2/4 102 48 111} 2: 110 1 30 |16.3) 7.6! .. (89/3 | 610) HT 14.7, 17.8) 7.5 6.2 | 33.22 66.44 | 29.57 800,10) 99.2 | 999.2 
10-12 h.-p. Chambers... ° 4A; 2/4 44 2/ 1 1.12 | 90 |12.9)5.3| .. |/37/84/)7 0) HT 18.9'17.2) 8.1 6.5 | 82.65 | 65.30 | 27.95 800 91.5 88.4 | 982.9 
10 h.-p Adams . oe ° 6A} 2) 43 126,6 152; 1/| 104 127 |30 9/|.. .'83/26,7 0) HT&LTM 14517.9 7.2 5.8 | 27.48 | 54.96 | 24.62 | 750 83.3 | 85.3 | 9186 
10 h.-p. Cadillac OSA)! 215 5 |; 1 98 1 32 9.38 . |28 33°64 HT 13.817.7 7.1 | 6.5 | 28.44) 56.88 | 25.17 | 756) 85.1 | 65.5 893.6 
8 h.-p. Olyde 8a! 2/8} 3} O 2, 55, Lisi... jb] 17 0| MEMOET (18686... | ., Retired ; differential key : 
Crass B; 200/. To 2507. 
12-14 h.-p. Argyll 8B, 4; 3 4 100 4 122; 1.25 | 80 |14.6;69) .. |483;84 8 8| HT 7.6, 23.6) 6.9 5.2 | 17.14 | 68.66 20.26 | 714, 74.5 | 88.7 | 877.2 
9h.-p. Adler .. ..| BIB | 2;3% 8 4 100 2 69 1.18 30 [#24 7.6| .. | 43)4 8 2} HT& HTM 4117.6) 49 4,2 | 24.47 | 48.04. 21.89, 782 78.6 26.6 837.2 
10-12 h.-p. Darracq .. ‘ 10B; 2/4 100 43 120 2 1% 120 | 80/89/45 ../2 '44 71 HTM 15.3'18.8) 7.5 6.1 | 29.06 | 58.12 27.21 582 100 7L1 | 763.1 
10-12 h.-p. Coventry-Humbe:! E 78/| 4 | 34 a 4 154 1.14 | 30/18 |7.7. .. |838/47 8 0| HIM&HT (7.9246 &1 6.2 | 22.11 | 83.44 | 27.12 483: 92.7 80 | 667.7 
12-18 h.-p. Riley i ye 56B;| 4/4 5 2; 12; 125 {30/9 |4 . |/28 883 8 0| HIM&HT 18.5 2.3) 68 5.9 R +} P gear. 
14-16 h.-p. Belsize ‘“EOB' 4:38 4 4 165 ' 1.10 | 32 96/45 ..(|84°28'8 8 HTM 19.6 26.2) 8.5 6.3 | Retired ; water in cylinder. 
Crass C; 2501. To 325i. 
16h.-p. Bell .. on --! 318C) 4! 3% | 43 , 4! 186 124 82 15.968; .. 4 ;4 |8 6) HTM&HT /19.3; 26.6; 9.1) 6.6 | 28.67 114.68, 38.09; 798/100 69,4 | 967.4 
15h.-p. Coventry-Humber.. F250 4 3 16 | 4 236 1.29 82 1227.2) .. 36/84 810) HTM&HT (23.6 30.4 10 7.8 | 18.89) 75.56 2871) 794 75.4 97.4 966.8 
14-16 h.-p. Argyl .. > 15C | 5| 3% 90) 49 =120' 4/ 186 1.33 8211417 |.. | R614 8 4) HTM&HT (21.6 27.5) 86 6.8 | 21.95 109.75) 20.95 | 800 78.6 | 83.6 962. 
15 h.-p. Mara .. 17C} 4 $3 95 47 120; 4 | 207 | 1.26 | 82 6.3 4.7 27/23 9 0 HTM |a3 30.6 9 | 68 |16.8 | 63.20, 24.16 78!) 63.4 93.8 943.2 
16-18 h.-p. Vulean .. 22C | 4) 3 4} | 4] 196 181 82 1127.2 .. 4 |28 8 6| HTM& AT /20.8/263) 94) 7.4 | 19.48) 77.72) 25.59 765, 67.2 76.5 908.7 
14-16 h.-p. Darracq 190 | 4 3%, 8° 4 100) 4 138 1.18 | 32 31.96.83) .. | 2.5 47,8 4 HTM |t9 | 25 7.3 6.5 | 28.75 | 06 29.66 | 780 77.9 41.7 899.6 
16 h.-p. Bentall ; 13C | 4/' 34 0) 33 OF 4 147 1,05 $217 '8 |..{42;4 9 3| HTM&HT (245 80.' 6 4.9 | 15.29 | 61.16) 23.01 481) 60.4 33.9  575:3 
12hi-p. Star .. .|D20C | 4) 8, | 4 4 140 1.43 | 82 Four 8 6| HTM&HT 215 28f 65 | 49 | 1682 65.28 23.38 469) 60.09 34.3 | 564.2 
12h.-p. Shamrock .. |D2C; 4/3, 79 3 90 4 108 | 114 | 80 15.3 6.7) 43 86/43 810} HTM&HT 17.6 24.5) 62); 4.4 | 19.33 77.32) 28.69, .. | 62.1 35.2 
12-16 h.-p. Vinot oe #3 uC! 4,8 80/44, 110; 4) 184 1,38 | 32 11.9 6 - | 38 | 31/9 2 HTM 18.9 25.9) 7.1 5.2 | 20.19 80.76) 26.17 | | 6871 4L.8 
1215h.-p. Hillman-Coatalen' E16C 4 3} 13 4! 144! 1.07 30 (11.9'4.8/) .. /2 6.8.9 04] HTM&HT 19.2: 25.9' 7.5) 5.6) Retired after second day. 
Crass D ; 3252. To 425/. 
12-16 h.-p. Vauxhall .. -| E28D'! 4, 3.538 4} 4) 191 1.33 | 84 /1338)7.8,5 |$8)41'810; HTM&HT |21 (27.2; 91 7  ; 26.04 104.16; 35.39 | 798; 93.6 | 90.3 | 990.9 
20 h.-p. Beeston Humber ...F24D|) 4 54 101 5§ 130 4) 253) 129 | 82 12.2/6.7/44 3 41°9 8] HTM&HT /24.38,81 | 104 8.2 | 24.59 | 90.36) 87.79 | 800,100 | 88,8 | 988.8 
18-24 h.-p. Swift an ..| 27D) 4)4 102 48 lit 4 220/ 1.00 | 32/|18.5)6.7, ..'86 38°9 0) HTM&HT ./22.9/20.6) 26 7.4 | 26.14 | 100,56 | 37.18 800) 98.4 | 88.5 | 986.9 
20 h..p. De Luca Daimler ... E87D | 4° 8 90 55 180 4 205 1.44 | 82) 9.9/5.7/34 26 38 5 93 HTM&HT [22 (284) 93 7.2 | 25.56 |102.24| 36.35 | 800) 96.2 | 72.1 | 0683 
14-16 h.-p. Argyll 30D) 5 8 90 43 120 4 186) 133 | 82/18 (65) .. 82 4 |9 0 HTM&HT /22 (28.4) &4 6.5 | 19.20) 96 27.25 | 800/ 72.1 71.7 | 043.8 
24 h.-p. Junior |F41D| 5 4 100 43 120 4! 298 1.20 | 34 11.2) 6.6/3.7 2.7 41°9 8) LTM 27.2\84.1) 8.4 6.7 | 14.21) 7L 24.20 796) 64 70.5 | 930.5 
12-14 h.-p. Singer ..D383D! 4° 8] 80 38 9 4 | 110 1.12 | 32 | 17.2) 8.7 63,42 41 8 6) HTM&HAT [19.56 (26.1| 5.6 42 | 20.65 8t 2695 798) 71.38 56.1 | 025.4 
20 h.-p. Bell .. 8D| 4 4 5 4; 263 1.25 | 32/181166) .. 32'41,9 6) HTM&HT /22.5/20.6) 11.3 8.5 16.89 | 67.56 | 24.80 | 790) 65.6 65.8 | 921.4 
20 b.-p. Cadillac eo 39D, 5 4 4h 4, 224 1.12 | 82] 8 (47/°..;24/88 8 4! HT 21.5 |27.9) 10.4 8 14.10 | 56.40 | 19.57 | 796) 51.8 | 53 900.8 
18 h.-p Minerva -|F388D) 4 4 102 44 115 4/{ 230 1.13 | 32) 95)5.3/88'27 35 9 6) HTM 24.2 31 9.5 7.4 18.90 | 15.60 | 20.29 683) 77.5 | 72.6 | 883 
16-20 h.-p. Argyll ..| 81D/ 6 3% 95 5) 130 4/| 224) 137 | 34/18 165| ../ 82 4 9 O| HTM&HT /25.6/321|'8.7 | 69 | 1887) 75.48/80.31' .. | 80.2 | 694) .. 
16h.-p. Star .. ./F40D' 4 4 5 4 253 1.25 | Bt Four speeds 9 34) HTM&HT (/24.2/30.8) 10.5 8.2 | Retired on fourth day. 
20 h.-p. Coltman -.| @D)| 4/4 43 4| 224] 112 32) 9865/43/31 4 9 4 | HTM&HT (23.2 (29.5) 9.6 7.6 Seared driving-shatt in axle, and retired 
| | | r rst day. 
28 h.-p. Bellsize _G@36D| 4 4} 5 4) sis) 1a | 8 los ariseioe's7 9 8| HTM&HT jee7ises|\ 19 94 Retired ; driver's arm strained by back-fire 
| | n starting. 
24-32 h.-p. Porthos 32D); 4° 4,4 110, 43 120, 4/| 278| 1.09 | 32 | 8 |4.1] .. | 22/86) 9 14) HTM 21.6|29.6| 14.4 | 9.7 | Retired second day ; clutch trouble, 
25 h.-p. Werbell 3D 4 4 4 4/ 207; 1.03 | 32 10.166] .. |83 33/9 6) HTM&AT (24 (31.2) 86 6.6 | Retired second day ; clutch burnt. 
16 h.-p. Sunbeam 26D 10 4} 120 54 140 2: 198 1.17 | 34/15.2!7.6/5.12:88'4 10 0} HTM&HT /31.7|..| 61 Je Retired first day ; leaky radiator. 
Crass E; 4257. To 525i. 
25-35 h.-p. Darracq ‘ 55E 4) 43 120-43 120 4 811 1 | 34 10.1) 4 2.3'18/5.6)00 0 HTM&HT 27.6,33.9 11.2 9.2} 19.8 | 70.2 | 33.55 796 96.6 | 86.2 , 978.8 
26 h.-p. Metallurgique a 57E, 4/)4 | 4 4 | 224 1.12 | 84 56.6/28' .. /1.7/88|)9 6 HTM 22 28.1) 10.2 8 21.19 | 84.76 | 20.76 | 800) 85.6 87.8 | 972.9 
80 h.-p. Beeston Humber .. G45E 4/44 114 52 150) 4 375 1.81 | 8t | 7.8/4 +|/81'22/86 10 2 HT M&LT M)31.9/38.5) 1.8 9.7 | 18.39 | 58.56 25.78 | 800) 74.2 | 98.4 | 972.6 
15.20 h.-p. Panhard (chain).. E53E 4 91 et 130) 4 | 204 1.48 | 34/18 |7 (4656/3 (43/00 1! HTM 27.2, 38.4) 7.5 fa 20.19 | 80.76 | 34.74 /| 798) 100 | 69.6 | 967.6 
20 h.-p. De Luca Daimler E54tE| 4/3 90; 54 130 4 202 1.44 | 82 | 9.9|5.7/ 84/26/38 |8 98 HTM&HT [22 (29 02 y 23.19 | 92.76 33.50) 798) 96.4 | 58.4 | 952.8 
20 h.-p. Sunbeam é. 46E 4) 4$ 105 5) 180) 4) 275 1.24 34/9 |4 (27/2 (44/910) HTM&HT /28.1 34.2) 08 8 13.58 | 54.32 23.26 706) 67 74.9 | 937.9 
25-30 h.-p. Brown . F48E 4/4 100) 54 1230 4 249 1.30 | 84 126568 84/2 |62';9 7 HTM&HT /28 (35.3 89 7.1 | 11.80 | 47.20 | 20,80 | 790) 59.9 | 64.8 | 914.7 
25 h.-p. Deasy .. . G4Q9E; 4/4) 105) 64 130; 4 | 275 1.24 | 34 IL.8| 9.6/5.7 29/42';9 14 HTM& UT /268 32.9) 10.2 8.4 | 17.02 | 68.08 28.69 767| 82.6 59.3 | 908.9 
25 h.-p. Athol .. - ow SIE) 4/4 43 4 | 239 1.19 | 82 111/64) ../28)4 |9 6 HT 25.8| 82.1) 9.6 7.5 | 16.46 | 65.84 | 26.40 pe of 76 53.5 | 896.5 
25 h.-p. Hillman-Coatalen ... H50E 4/5 | 5 4; 392 1 32) 76/265) ../16/5 |9 9| HTM&HT /25.7 32.9) 15.2 | 11.9 | 15.76 | 68.04 | 25. 634! 74.7 | 71.2 | 779.9 
15-20 h.-p. Panhard (liveaxle)) E52E| 4 | 3h 91 54 120, 4| 208 | 1.43 | 34/18 |7 | 4.5/3 4.3 | 9 6 HTM 26 (82.9 7.8 6.2 | 17.99 71.96 | 29.63| 289) 85.38 65.9 | 440.2 
25-20 h.-p. Ariel a . GREE! 4 | 48 112 5, 185) 4 $27 | 1.20 | 34/7 | 3.6 24/1.9/3.7;9 8! Dual Magneto /27.8 34.3) 12 9.5 |Retired 8rd day ; broken axle-cup injured axle 
20 h.-p. White .. . G47E, 4) 8andiby3}... i vi OS fod: t at we Volt ot OO “3 dl ae a Retired first day; back axle trouble. 
Crass F ; 5232. To 6507.' 
35 h.-p. Deasy .. - KOE5F) 4 5+ 140 ot 140, 4 525 1 | B34 | 92) 7.2, 4.4)22)4.1/10 63) HTM&IIT | 34.4 41.5) 15.3 | 12.6 | 16.40; 65.69 84 785, 87.2; 98.1 i 970.3 
24 h.-p. Albion “ ‘ 62F 4 4 4} 4 267 1.05 | 3t | 12.2) 7.6 | 4.5/3 4 9 64 LTM /81.4 36.6 85 | 7.8 21.16 84.64 89 800) 100 67.2 | 967.2 
25.30 h.-p. Maudslay 6oF 4 4 5 4 $18 1.11 | 84 /10.1/61/33/28 44 10 6| HTM&HT 325/89 | 98 | 8.2 | 17.16 | 68.64 | 83.48 800) 85.8 | 79.5 | 965.3 
50 h.-p. Darracq | 7iF 4 4) 190/43 120) 6 466 1 | 84/10 |5 (25/16/6211 0| HTM&HT 315/882, 14.8 | 12.2 | 13.89 | 53.66 | 25.56 800! 65.6 | 76.6 | 942 2 
18h. p. Benz .. os . ES5SF | 4) 3%, 85 55 140) 4 193 1.65 | 82) 8643/33/27 32/8 9 HTM 19.2 26.2, 10 -| 7.4 | 16.62 | 66.08 21.66 800; 65.5 | 57.4 | 912.9 
18-24 h.-p. Panhard .. FIOF > 4, 4 100 5) 130) 4 249 1.30 | 86 12 (64 38/27/4410 2) ITM 27.134.7' 9.2) 7.2 | 14.78 68.22 25.59 792) 65.6 52.4 | 910 
18-24 h.p. Picard-Pictet ecOF 4,4 100 4} 120, 4 228 1.20 | 34 /12.6 6.3/42/3.4/38/19 0, HTM& HTM 2.5822 9 | 7.1 12.16 48.64 19.57 800) 60.2 57.1 | 907.8 
38 h.-p. Daimler » H68F 4 42 124 5 130 4 382 1.05 | 84 | 86 4.1) 2.8422 38/9 73) HTM&HT (26.1 33 | 15.2) 118 | 22.65 | 90.60 | 86.28 712) 92.9 | 79.2 | 884.1 
35-50 h.-p. Vino’ A 64F 4 if 120 64 140 4 386 1.17 | 84 |10,1, 6.7 4 2.8 3.6 | 910) HTM 27.6 34.6) 14 | 11.1 | 14,40 | 57.60 | 26.04 | 715) 64.2 74.8 | 854 
30-40 h.-p. Ariel . J72F 4) 68 136)) 6f 150) 4 536 1.10 | 34 | 5.9 3 23/18/3410 2| HTM&HT (83 40.5 16.2) 13.2 | 14.61 | 58.44 29.61 | 604! 75.9 92.9 | 772.8 
30 h.-p. Adler .. G73F 4 4,5, 110) 43 120) 4 278 1.09 | 84 4.3/2.6) ../18/24)9 2}) HTM&HT (24.931.9 11.2 8.7 | 18.16 | 72.64 28.99 | 695) 74.3 | 74.7 | 744 
40 h.-p. Argyll... 67F 5 4} 120) 5 140! 4 886 1.17 | 36 | 9.2) 44> 31/24) 3.9 to 9| HTM&HT $31.6 38.6 12.2 10 18.78 | 93.90 | 36.21) 562) 92.9! 78 | 782.9 
80 h.-p, 8. P.A... 68 F | 4 3% 95) 43 120; 6 311 1.26 82 | 9.6) 5.6 | 3.5 | 2.5 88/10 7 LTM 2 32.6 12.4 9.5 Retired wees A ball-race in 
| i | 4 
Crass G ; 6502. To 8007. 
40 hp. Armstrong Whit- H79G 66 6 q 470 1.20 | 36 9.4 52,383.38 23°41 10 2 TM&HT 30.2 88 | 14.9 118 | 15.43 | 77.15 | 29.8 | 800, 100 71.9 | 971.9 
orth | | | j 
95-45 h.-p. Maudslay .. 80G 4 56 5 4 892 1 86 9.6 5.3/3 2146006 HT HT 34.842 tlt 9.1 | 12.66 | 50.64 | 26.64 | 794 91.6 61.7 | 947.3 
40-50 h.-p. Ariel 78G | 4 6% 155 53 150 4 690 0.97 86 67.3 |21 18\;32'10 2 HTM&HT 31339 2 17.7 | 12.02 48.08 | 28.27 | 762) 80 100 * | 932 
30 h.-p. White. . ee “A 7G) 4| 8°&6’ by 4a”! .. | .. +9 SB 40+ ipa | oo-| oe bge ded ee |33.6 40.6 .. . | 8.56 | 84.24 17.27 | 714, 59.4 64.8 | 938.2 
45h.-p. Sheffield-Simplex .. 77G 4 4} 4} 6 46 1 34 1e 6.1) .. 8 2810 8 HTM&HT (|31.3 41.5 133 11 Retired a = Co; lees spokes 





HT = Low-tension m 


EXPLANATION OF TaBLe.—Where the report gives the cylinder dimensions in millimetres these are given, and the English measurements to the nearest gn 
tension from accumulators; H TM = High-tension magneto ; L T M = Low-tension magneto ; H T M& H T = High-tension magneto, and also high tension from accumulators; LT M and 
eto and also high tension from accumulators. 


Cars whose names are in italics made absolutely non-stop runs throughout. 


Summary of starters :—2 steam; 63 internal-combustion. 





in. Ignition :—H T = High 


Petrol cars :—2 cars with one cylinder, 7 cars with two cylinders, 56 cars with four cylinders, 3 cars with six cylinders ; 2 cars with 


two speeds, 30 cars with three speeds, 36 cars with four speeds ; 56 cara with direct drive on top speed, 9 cars with direct third and indirect fourth, 8 cars with no direct drive. 


out cleaning; but a good many can hardly be put 
down to this. Thirty cars had pressure feed, while 
thirty-eight had gravity feed. Of these, the cars 
with pressure feed lost an average of 2.65 minutes 

r car, and those with vity feed 7.5 minutes. 

his shows that when well carried out the pressure 
feed is at least as reliable as the gravity ; probably 
there is little to choose between them, and the 
majority of the failures occurred in the cheaper 
cars, where the details were not well carried out. 
More attention should be paid to settling-places 
and filters, and to securing pipes against breakage 
from vibration, 














The number of cars fitted with different forms of 
ignition, and the results, are as follow :— 
Number Number qotal | Time 
Type of Ignition. of Oars ane Time Lost per 
Fitted. | Ignition, Lost. | Car. 
| min. min. 
Accumulators oe 6 1 6 1 
High-tension magneto ., 12 9 | , 98 7.75 
a magneto .. 8 0 | 0 0 
High-tensi wnetoand 
iso accumulator an 41 6 20 «=| «0.72 
Low-tension magneto and | 
also accumulators ma 0 0 0 


The number of stoppages from ignition were much 
less than in previous years, and were generally only 
very short. One high-tension magneto was’ appa- 
rently changed, and one caused a stop of 49 minu 
for adjustment ; but otherwise the stops were only 
for a few minutes, generally to change sparking- 
plugs. It will be seen that the majority of the 
makers who fit high-tension magnetos haye accumu- 
lators as a reserve, but that the type of ignition 
giving the best resultis the ow-tension, no car fit 
with it having an ignition stop at all. Fans and 
water circulation caused a few small stoppages, 
which should be avoidable infuture. After freedom 
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DIRECT-ACTING COMPOUND-CONDENSING STEAM-PUMP. 


CONSTRUCTED BY MESSRS. ROBERT WARNER AND CO. (ENGINEERS), LIMITED, WALTON-ON-THE-NAZE. 


(For Description, see Page 138.) 
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from breakdown, the most important point to 
the ordinary user is probably that a car should 
be able to take him up all ordinary hills without 
either being pushed or requiring passengers to 
get out and walk; end this is one of the points 
in which the cars cf inferior design very fre- 
quently fail. The usual reason is that there is 
not enough difference between the top and bottom 
speeds, and hence it is not possible to combine the 
necessary tractive force on the bottom speed with a 
reasonably fast top speed, or else that the back axle 
is so — as not to admit of a low enough gear 
being used. No doubt for a flat country or town 
use a higher gear could be used with advantage than 
that necessary for the trial; but it is most essential 
that it should ba possible to gear a car for a hilly 
country, and as makers were aware that there would 
bs steep test hills, it may be presumed that they 
fitted what they considered suitable. Of the 
seventy cars which started, the following are those 
which failed to take their full load up all the hills :— 





| 
Number of 


| Number Times Car 


| of Times 
One or more a 

Passengers | Passengers 
| were Shed. Shee 


| 


Ratio 
Top to 
Bottom 

Gear. 


Name of Car. 





26 h.-p. Hillman-Coatalen .. 5 (3.2) 
80 ,, OF .. we r 2 
2 
“4 ,, Porthos 

12 ,, Shamrock 

12-16 ~~ Darricq . 

9 h.-p. Adler .. ee 

, rs oe - e 
10-12 h.-p. Coventry Humber 
18 h.-p. Minerva se od 
16 ,, Bentall 

12-16 h.- 


16 =e tar .. os es 
12-15 h.-p. Hillman-Coatalen 


Deasy.. 





( 

4. 
8 
3. 
4. 
4 
( 


4.7 (8.3) 
| 3.5 
| 4 
3.1 


> 1 CO C6 Do Mm CO 0 DO 


| | 5.8 (2.98) 


The ratio top to bottom speeds given above 
are those in the report of the Scottish trial. 
Seven of the above cars, however, had their gear 
ratios also given in the programme of the Royal 
Automobile Club trial, and in three of them the 
figures do not the least correspond, and in this case 
the figures in brackets are those in the Royal Auto- 
mobile Club programme, and are probably much 
more nearly correct than the others. It seems 
likely that in the case of the cars running in the 
Scottish trials only, the ratios given are just as much 
overstated by the makers, and that the majority 
of the failures were due to want of enough difference 
between the top and bottom speed. We showed 
in our issue of January 31 last, page 137, that a 
moderate powered car “ wpay a ratio between top 
and bottom speed of nearly or quite 4 to 1 to com- 
bine the requisite hill-climbing power and speed. 
We also referred to the difficulty of arranging the 
gears satisfactorily when there are four speeds with 
a direct drive on the third, and it is noticeable that 
all the cars so fitted in the four smallest classes had 
to shed passengers, except one, which retired early 
from other causes. In the larger classes the cars 
have such large engines that there is no difficulty 
in providing hill-climbing power with any arrange- 
ment of gears. None of the cars in the smallest 
class had to drop any passengers on any part of 
the route, although two of them were only pro- 
videi with two speeds, and this shows how little 
excuse there was for the larger ones doing so. 

Besides reliability in all its forms, speed up 
hills and economy in petrol are the remaining 
two points for which marks were given in the trial. 
The former of these is no doubt the more impor- 
tant to most people, and the marks for it are given 
in Table I. These marks are, however, given on 
a formula which is based on the weight of the car, 
as compared with the average weight of the cars in 
its class. Table If. gives the cars in the order of 
their actual speed taken as the mean of their — 
up the five timed hill-climbs, the fastest car bein 
taken as zero, and the total time that the other 
cars were longer than this on all the hills added 
together being given. The principal points which 
might be expected to affect the speed are given 
also; cylinder capacity per hundredweight loaded 
weight, number of speeds, and ratio of diameter to 
stroke. If all engines were equally efficient for 
their bulk, and the transmission gear was also, 
the speed would be proportionate to the cylinder 
capacity per hundredweight. This is not the case, 
aud there is very great variation in the speeds 
obtained from a given cylinder capacity and weight, 
but it does not appear that either the number of 
speeds, or the proportion of diameter to stroke, 
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affects the result materially. The gradients of the 
various hills were so varied that if four speeds 
had any real advantage over three, very distinct 
superiority would have been shown ; but, asa matter 
of fact, this is not so, the Adier car, for instance, 
doing a better speed than any four-speed car of 
equal cylinder capacity and weight. 

Petrol consumption is given in Table I., the 
actual number of miles run per gallon being given, 
and also the ton-miles and the passenger-miles. 
The Scottish Cup for the lowest petrol consumption 
per ton-mile, regardless of class, was won by the 
24-horse-power Albion. As this car was one of the 
few fitted with plain bearings, it seems to show that 
the difference of friction between these and balls 
is negligible. The important thing to the user is 
naturally the actual amount of petrol used; the 
ton-miles are a matter of academic interest only. 
This being so, it seems doubtful whether the latter 
is the best basis of marks, as it puts a distinct 
premium on weight, whereas the great object of a 
designer of cars should be to combine lightness with 
power and strength. 

The number of stops for tyres was remarkably 
small, the total time lost averaging only four 
minutes per car for the whole trial. It is notice- 
able, however, that the cars in Class A, which aver- 
aged 14 cwt., had about three times the trouble 
with their tyres that those in Class G, averaging 
33 cwt., had. The reason for this is, no doubt, 
that the wheels in Class A were generally 30 in. in 
diameter, while those in Class G were 36 in. It is 
obvious that the lighter the car the less trouble 
there should be with tyres, and that the smaller 
cars would therefore be immensely improved by 
having larger wheels. 

Turning from the failures to the successes, the 








g | fifteen cars whose names are given in italics in Table. 


made absolute non-stop runs throughout, while in 
thirteen others the total stops for the 770 miles 
were under five minutes, and were due to such trivial 
causes that their record is practically as good as a 
non-stop. In addition to these there are many cars 
which went through the trial without having any 
stops of serious importance, or having to shed any 
passengers, ; but it is not possible to go into the 
details of these here. 

The performance of the cars which made non- 
stop, or practically non-stop, runs was certainly 
a most excellent one when the nature of the course 
is considered, and should certainly be a great re- 





commendation to buyers. 


It may be noticed that forty-six of the cars which 
started were of British make, and twenty-four were 
from various foreign countries. Of seven gold medals, 
six were won by British cars, and also the Cup for 
petrol consumption ; that is to say, 15 per cent. of 
the British cars got awards, and only 4 per cent. of 
the foreign ones. When we consider that it is only the 
pick of foreign makes which go in for trials out of 
their own country, while many British cars of no 
great reputation are put in, either to make a name 
or get experience, this proportion may be said to 
be very satisfactory indeed. 








DIRECT-ACTING COMPOUND-CONDENSING 
STEAM-PUMP. 

WE illustrate on pages 136 and 137 a large direct- 
acting compound-condensing steam-pump, which has 
recently been constructed by Messrs. Robert Warner 
and Co. (Engineers), Limited, Walton-on-Naze, for one 
of the collieries of the Cadzow Coal Company, Limited, 
Glasgow. The general arrangement of the pump is 
shown in the perspective view, Fig. 1, which is a re- 
production from a photograph, while details may be 
seen in Figs. 2 to 29. The specified duty of this pump 
was to raise 13,000 gallons per hour against a head of 
300 ft., with a working steam pressure of 120 lb. per 
square inch. 

The pump is of the horizontal type, and has cylinders 
8 in. and 14 in. in diameter. Various sectional and 
other views of these are shown in Figs. 2 to 11, and 
are there so clear as to require no further refer- 
ence. The piston has a 12-in, stroke. The pump 
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is double-acting, and has an 8-in. barrel. It is 
shown in detail in Figs. 12 to 17. The externally- 
packed plungers of the pump are cased with a }-in. thick 
gun-metal lining of Admiralty quality, and the necks 
and glands are similarly lined. The valves are made 
of gun-metal, and are fitted to gun-metal seats. They 
are arranged in separate interchangeable boxes, and 
are made completely accessible. They are shown in 
detail in section and plan in Figs. 18 to 21. The 
springs which ensure quick shutting of the valves are 
made of phosphor-bronze. The injection condenser is 
shown in detail in Figs. 22 to 26, and its position with 
relation to the pump may be seen in Fig. 1. It is 
placed immediately behind the high-pressure cylinder, 
the air-pump being worked by the prolongation of the 
piston-rod. Figs. 27, 28, and 29, above, are three 
views of the crosshead. If Fig. 13 be referred to, it 
will be seen how these crossheads are arranged with 
regard to the pump plunger, and are connected together 
by tie-bolts. The whole set is mounted on a con- 
tinuous bedplate, 14 ft. 3 in. long and 5 ft. 9 in. high 
over the air-vessel, the pomp being designed to occupy 
a small space both as regards depth and head-room. 














BULGARIAN TORPEDO-BOATS. | 

BuLGaRiA owned, up to quite recently, one single 
warship, the Nadiejda, a small 715-ton cruiser, built 
in 1898 by the Chantiers et Ateliers de la Gironde, 
Bordeaux ; the Nadiejda, besides undertaking cruisin 
duties, serves also as a training-ship. Her principa 
dimensions are as follow :— 
Length ... ... 70m. (228 ft. 8 in ) 
Breadth ... ‘ .. 8.16 m. (26 ft. 9 in.) 
Draught ... = . 320,, (10,,6,, ) 





She is propelled by two 2600 horse-power engines, 
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TORPEDO-BOAT FOR THE BULGARIAN GOVERNMENT. 
CONSTRUCTED BY MESSRS, SCHNEIDER AND 00., ENGINEERS, CHALON-SUR-SAONE, 


transport, the total load, torpedo-boat and frame, 
is coupled to a set of ten jacks, which disengage 
the sliding-blocks and place the boat - carrying 
frame on the fixed track. The fixed and movable 
rails are shown in Figs. 14 to 16. The frameand 
boat are then hauled by means of fixed hand- 








Fig. 1. 


supplied with steam by Lagrafel et d’Allest boilers ; 
her speed is 185 knots. Her armament consists of 
two 100- millimetre (3.93-in.), two 65- millimetre 
(2.56-in.), and two 47-millimetre (1.85-in.) quick-firing 
guns, and two torpedo-launching tubes. Her officers 
are of French nationality, and, under their command, 
she passed through the Dardanelles as a steam-yacht 
for the reigning Prince, in which capacity she is also 
frequently used. 

In 1903 the Bulgarian Government decided to re- 
organise their military forces, and included in their 
programme a scheme for defending their coasts on the 
Black Sea. This echeme provides for the construction 
of a flotilla of torpedo-boats of 90 to 100 tons, running 
at 26 knots speed, and having a large radius of action. 

The situation of Bulgaria, from both a political and 
an economical standpoint, rendered the carrying out 


of the scheme somewhat difficult, for, owing to the | 


Treaty of Berlin, the craft could not be delivered 
under steam through the Dardanelles, and the indus- 
trial resources of the country did not allow of the 
boats being built completely on the spot. Owing, 
further, to the ice-floes, which frequently close the 
port of Varna during part of the winter, provision had 


to be made to haul up the craft from the river when | 


cold weather set in. 

The Bulgarian Government invited tenders for the 
work, and decided, in 1904 and 1906, to order two 
sets of three torpedo-boats each from Messrs. Schneider 
and Co., whose designs best met the desiderata put 
forward. The programme included the construction 
of the boats in France and the putting down of a re- 
erecting yard at the port of Varna, including a launch- 
ing and hauling-up slip, with the necessary tracks, 
cradles, and mechanical apparatus for laying - up 
the boats during the winter months. The boats are 
illustrated above and in Figs. 2 to 5 of our two-page 
plate, and the yard and slip in Figs, 6 to 17 of the 
same plate. 

The principal dimensions and main features of the 
boats are the following :— 


Length ae - és 38 m. (124 ft. 8 in.) 
Breadth ee x ic €4 2 TC Su 3 
Depth of bold 2.75,, ( a ye 
Displacement a ios about 98 tons 
Power developed by the 

engines... 2 om 2000 h.-p. 
Corresponding speed rs 26 knots 
Radius of action at 14 knots 1000 miles 


The armament of each boat consists of three 450- 
millimetre (17.71-in.) torpedo-launching tubes and three 
47-millimetre (1.85-in.) quick-firing guns ; the ammu- 
nition carried being three torpedoes and 390 rounds. 

The steam for the engines is supplied by two water- 
tube boilers protected by the coal carried in the side 
bunkers ; this affords a protective thickness of 500 
millimetres (19.6 in.), equal to an armour-plating of 
40 millimetres (1.57 in.) thick. As is well known, the 
attempts at providing torpedo-boats with a protective 
plating have been abandoned owing to the great in- 
creass in the weight of the hull that would ensue 
thereby, and all efforts made for improving this class 
of boat have since been towards increasing the speed 
and armament to a maximum and ‘improving the 
habitability of the craft. 

There are no hard-and-fast rules for designing a 
coast-defence torpedo-boat, and those nations who have 
recourse to boats of this class for the protection of 
their coasts have to take into account, in selecting a 
type, both their geographical situation and their 
general naval policy. From the above characteristic 
features of the Bulgarian boats these boats would 
appear to form aaa having a powerful fighting 
value. Though of light construction, they are strongly 
built and seaworthy. In service the crew numbers 
23 men, including the commander and chief officer. 

As is very generally the case, the crew space is in 


| the fore part and the officers’ accommodation aft ; the 
| mecessary measures in regard to coal, provisions, and 
|mavigability have been taken for facilitating long 
| cruises, 

| The two du Temple toilers are mounted in the 
|centre of the boat, in the same stokeho'd. Forced 
| draught in closed stokeholds renders intense combus- 
| tion at high speed possible, The boilers are designed 
| for a pressure of 17 atmospheres (250 lb. per square 
inch); they have about 220 square metres (2368 
square feet) heating surface. The engine is triple- 
expansion, working three cranks, and is connected to 
a surface-condenser. The cylinders are 420, 600, and 
900 millimetres (16.53 in., 23.62 in., and 35.43 in.) in 
|diameter, with a 500-millimetre (19.68-in.) stroke. 
|The engine can easily run at a speed of 330 to 350 
revolutions. 

An electric generating set eupplies current for 
lighting the boat throughout, An evaporator is pro- 
vided for renewing the fresh water supply. The 
| conning-tower, in front of the funnels, is equipped with 
|the usual apparatus for the transmission of orders. 
The boat is fitted with two rudders, which enable 
turning at high speed round a short circle. 

The 47-millimetre (1.85-in.) guns are mounted in 
| sponsons near the conning-tower, and have a wide 
| firing-field ; they can easily aim forward, broadside, 
and abaft the beam. The ammunition-holds are quite 
| close, and the guns can quickly be served. One of the 
| torpedo-launching tubes is fitted in the bow; the two 
| others form a double tube, aiming in opposite direc- 
| tions; they are mounted on a platform on deck, near 
the centre of the boat. 

The three first boats are afloat; the others are 
in course of corstruction at the Varna yard. This 
| is illustrated in Fig. 6, the references to which are 
| the following :—A, workshop; B, dépét for spare 
| parte and pieces forming the armament; C, shed for 
storing the material previous to re-erection ; D, guard- 
rooms ; E, railway siding; F, line for transport of 
material inside the yard; G, track on which runs the 
|cradle ; H, slipway; I, shed covering the slipway 
| machinery. 
| The launching of the boats every time they have 

to carry out a cruise, and their hauling up again, 
required the putting down of a steam - operated 
slipway. The site available between the south dyke 
and the entrance to the Dewna Canal did not allow of 
putting down the erecting-yard opposite the site 
available for the slipway, neither could the boats be 
put afloat and hauled up again longitudinally. It was 
necessary, therefore, to provide for the transversal 
and longitudinal transport of each unit, from the erect- 
ing yard to the slip, and inversely, a difficult problem, 
seeing that the hulls of the boats are of light construc- 
tion, and that all the operations have to be effected 
with the boats fully equipped. The plan of the yard, 
Fig. 6, shows that a number of boats can be dealt with. 
All the elements forming the hulls, galvanised 
throughout and delivered to Varna in riveted parts as 
far as was practicable in regard to transport, were 
put together on the spot in the ordinary way, on 
cradles. The stern-post and propeller-support were 
bored out when the hulls were fully riveted, with a 
view to ensure a perfect alignment for the propeller- 
shaft; the engines and boilers were then put in place, 
and the internal accommodations made at the same 
time. 
Each boat, when thus completed and painted, 
was launched sideways by means of the slip. This 
operation comprises two distinct phases—lateral trans- 
port in the yard (Figs. 10 to 12), and longitudinal 
| transport to the slip (Figs. 7, 8, and 11). 
| Before the first phase, the wood cradle (Figs. 10, 
12, and 17) is replaced by a stiff metallic frame carried 
‘on rollers and provided with sliding-blocks of the 
| required height (Figs. 7 to 9 and 13). For the lateral 





winches, When the three-rail track is reached, 
the frame and boat are lowered by winches on 
four strong trucks, which are placed previously 
in the required position and secured by chocks. 
The transversal travelling gear is then dis- 
mounted, and winches fixed at each end of the 
central track are used to bring the frame and 
boat on the launching-slip, in the position shown 
in Figs. 7 and 8. The launching of the cradle and 
boat is governed by two steel cables, which are 
wound on two steam-driven drums. After thus 
covering a distance of about 27 metres (90 ft.) 
down the slip, the boat commences to float, and 
frees itself of the cradle (Fig. 13). 

Hauling up is effected inversely : the boat places 
itself stem foremost over the cradle, and the 
uprights on the outside allow the position of the 
boat to be accurately adjusted. 

All the operations are carried out smoothly and 
without shock. In order to secure a better me- 





| chanical efficiency, the builders have mounted all 


movable parts on rollers; they have also given the 
girders forming the frame a certain degree of flexibility 
to meet eventual deformations in the various tracks. 

The hauling up and dry-docking of a torpedo-boat 
takes about 35 minutes. ’ 

At the present time the boats are completing their 
official trial trips. The one first built made 27.72 
knots on the measured mile, thus exceeding the con- 
tract speed by 1.72 nautical miles per hour. 








Tre Panama Canat.—It is stated that a re-division 
of operations on the Panama Canal has been determined 
upon, and that the work will now be done in three sec- 
tions, consisting of the Atlantic division, the Pacific divi- 
sion, and the Central division. In the Atlantic division 
the work will include the Gatun lock and dam site, the 
operations at the Portobello quarries, and all terminal work 
and dredging at the Cristobal end of the canal. The 
central division will include all steam-shovel work on the 
present Gorgona and Culebra sections. The Pacific divi- 
sion will include the Miraflores locks and dams, and all 
terminal work on the Pacific and at La Boca. 

CEMENT IN GERMANY.—The cement market bas steadily 
deteriorated during the present year and the Rhenish- 
Westphalian Cement Syndicate seems more especially to 
have felt the effect. uring the month of June, the 
Syndicate’s aggregate sale was 100,000 barrels short of the 
figure for the corresponding month, last year. 
appear to be special causes that locate the cement in- 
dustry in the Rhine district and in Westphalia—viz., 
a cement like limestone. The Meteor Works manufac- 
ture a cement-like lime, and on a recent occasion, wher 
the Rhenish railway board invited tenders for cement, 
it proved a dangerous competitor. The Rhenish-West- 
phalian Cement Syndicate also has to face a double com- 
petition within the cement industry proper—viz., from 
the cement works in their own district, which do not 
belong to the Syndicate, and from the cement factories on 
the Nether Elbe, which forward their produce by water. 
The fact of the Syndicate raising heir prices 35 pf. 
ad barrel further assisted their competitors. In order to 

able the better to fight outside competition the Syndicate 
is understood to be contemplating material reductions of 
price from the beginning of next year, as well as the 
termination of their agreements with other cement syndi- 
cates, 





Strate Purcuases OF Iron-OnE Deposits AND FORESTS 
in Huncary.—Some Continental Governments appear 
to be securing properties so as to ensure for the 
State a certain control over or guarantee in connection 
with come of the leading industries. The Swedish State 
purchases of iron-ore deposits and water-falls have been 
duly recorded in the columns of ENGINEERING, and 

lans of other Governments have been referred to. 

he Hungarian Government has now followed the 
example of Sweden by purchasing the Von Osten iron- 
ore deposits and forests in the parish of Pojen, the 
Krasso-Szirenyer district, the tights of iron works at ° 
Aranyostal, in the Hunyader district, and the rights of 
working ‘the coal-mines at Ormos-Pussta, for a sum of 
7,505,000 kr. The reason set forth in the nee was 
the necessity of procuring for the iron ook elongi 
to the State a continuous sufficiency of ore and fu 
There was all the more occasion for the Government of 
Hungary to act with circumspection in this connection, 
considering the risk there was of foreigners becoming 

of the country’s unexploited iron-ore deposits. 

he Hungarian Government, by the above wy oy not 
only ensures a sufficiency of iron ore for the State Iron 
Works, but also benefits the future of the whole of Hun- 
gary’s iron and mechanical industry. The rapid develop- 
ment of Hungary’s industry of late years has drawn ro 
heavily upon the country’s deposits of coal that their 
capacity has proved inadequate. The State’s Iron Works 
have also had to face an awkward situation, and owing to 
dearth of charcoal, coal, and lignite, they have several 
times been obliged to reduce their output, and, at times, 
even discontinue working. In order to carry out their 
obligations they have had to buy coal and coke at high 
prices from England and Germany. 
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FORCED LUBRICATION FOR AXLE- 
BOXKS.* 


By T. Hurry Ricues, President, and Bertie REYNOLDs, 
of the Taff Vale Railway, Cardiff. 


Tuis paper describes a system of forced lubrication as 
arran for the driving axle-boxes of some of the steam- 
cars of the Taff Vale Railway Company. Before entering 
into a detailed description of the system used, it will; 
perhaps be advisable to give a few of the more necessary 
particulars concerning these cars. 

The engine is carried on a four-wheeled truck of 
9 ft. 6 in. wheel-base and 2 ft. 10 in. diameter wheels, 
the boiler (of double-ended locomotive type, lying trans- 
versely across the frame) being placed immediately over 
the centre of the leading or driving-axle, The front end 
of the coach is supported by means of a ie centre, 
carried between the frames at a distance of 4 ft. from the 
trailing axle, or 5 ft. 6 in. from the leading axle. When 
the car is loaded with its full complement of passengers, 
the weight on the driving-axle is 15 tons 13 cwt., the 
weight at the rail being 17 tons S cwt. The journals are 
6 in. in diameter by 94 in. in lenzth ; therefore the pres- 
sure, taking two-thirds of the projected area of the brass as 

ing area, is 466 1b. per square inch, the number of 
the revolutions of the journal. at a speed of 30 miles 
hour, being practically 300. With this pressure and high 
pers apna an undue amount of oil was being used 
with the ordinary method of lubrication, while cases of 
the bearings running hot were not infrequent; therefore 
the following arrangement for lubricating the journals 
under pressure was adopted :— 

To a cross-stay in front of the driving-axle, Figs. 1, 
2, and 3, herewith, a small gun-metal tank of rect- 

section, Figs. 10 to 12, 141, is fixed. On the 
side of this tank, nearer the driving-axle and in con- | 

* Paper read before the Institution of Mechanical | 
Engineers, at Bristol, July 28, 1908, 
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nection with the tank, two small rotary pumps—right 
and left-handed—are fitted, the one for forward running, 
and the other for backward running. These pumps 
are driven directly from the driving-axle by means 
of a belt ing over a flanged pulley carried midway 
between the pumps, the pulley containing on each side of 
ita roller-clutch, somewhat similar to a free-wheel arrange- 
ment, fixed to the driving-spindle of the pumps. By these 
means the one belt drives either pump forward or back- 
ward, the other pump being free. 

Following the process through, for the lubrication of 
one «f the journals, when the car is in motion, oil is 
pumped from the tank and forced through a coiled copper 
pipe to the top of the axle-box, Figs. 4, 5, and 6. An oil 
channel 8} in. long and ¥ in. deep, is cut in the crown of 
the box, leaving a margin of metal at each side of the 
channel of % in flat, which is found, when the box is 
properly bedded to the journal, to be quite sufficient to 
ensure that it shall be perfectly oil-tight at the pressures 
attained. 

After passing round the journal, the return oil is 
collected in the axle-box keep, and from there is brought 
back to the tank ty means of a flexible pipe,which allows 
for the rise and fall of the axle-box, care being taken that 
the reservoir into which the oil is returned is sufficiently 
below the keep to drain it. At each side of the axle-box 
keep a half-ring is fitted, with i ‘i area about # in. 
wide. These half-rings are bedded well to the axles, and 
are supported upon a couple. of small coil springs, which 
hold rings up to the journal with a fair pressure, and 
so prevent the escape of oil along the journal on the 
bottom side. The supply-tank is so that the 
return oil, after draining from the keep into it, shall pass 
through a filter before being again sent through the 
pump. Detailsof the various pom are shown in Figs. 7, 
8, and 9, above, and in Figs. 13 to 18 on page 141. Such, 
briefly, is a general description of the method adopted. 

Many points arise, however, in regard to the working 
@ arrangement which it will be well to explain. In 
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| the first place, the pumps when running fast (at a speed of 
30 miles = hour ; the revolutions of the pump are 440 per 
minute) deal with a greater quantity of oil than can be 
accommodated in the circuit at a pressure of, say, 20 Ib. per 
— inch, above which, in practice, it has not been found 

visable to work. A relief-valve is therefore fitted to each 
pump with an adjustable spring, which enables the pres- 
sure at which eac pump shall work to be regulated. The 
excess oil, when pumping. simply es back into the 
tank again, through the relief-valve, against the pressure 
of the spring. A small ure-gauge connected to each 
pump, and fixed in the driver’s cab, shows the pressure of 
the oil pumped on both forward und backward running, 
whilst also acting as an indicator should failure of either 
pump occur at any time. Should this happen from any 
cause, the ordinary system of lubrication, by means of a 
lubricating-box in the cab, is at hand. This lubricating- 
box is also necessary to enab’e oil to be put into the axle- 
boxes after the car has been standing for a day or two, and 
so avoid starting away with dry axle-boxes. i 

To prevent the oil from the running pump flowing into 
the other pump and causing it to run backwards, & 
ball-valve is placed in the three-way piece leading from 

pump to the cirenit. The movement of the axle- 
boxes relatively to the tank and pumps was met in the 
first instance by trying different sorts of flexible piping ; 
but finally ordinary coiled copper piping was adopted, 
both on account of its comparative dapability and of its 
accessibility at any time. ; . 

The belt drive for the pumps at once gives a simple 
method of driving, and one which allows for a sm 
relative motion of the axle and —_- It is apt, however, 
to soon become saturated with oil, and then slipping 
occurs. An occasional application of one of the various 
belting mixtures, however, greatly reduces this slipping. 
When equal relief-valve springs were put in, it was noticed 
that the pressure re on ~s freee’ ont went 
running varied considerably. pro y due e difference 
| in the slip of the belt in each case. The filters in the tank 
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are removable, and are taken out and cleaned at the end 
of each day’s work, the oil being first drawn off through 
the stop-plug, the thicker part of the oil, after straining, 
being then replaced by a small supply of fresh oil. 

The foregoing description shows one method of dealing 
with an everyday problem in connection with the running 
of railway motor-cars, or any rolling-stock in which the 
pressure on the bearings, combined with the rubbing 
velocity, is excessive. The matter is one of importance to 
all concerned in the design and care of such stock. This 
short paper has been written in the hope that it may be 
useful to some investigators of this subject. 





RovuMANIAN PETROLEUM IN 1907.—The petroleum pro- 
duction of Roumania again largely increased in the 
year 1907, and the country easily maintains the second 
rank among the European petroleum-producing countries. 
The depression setting in during the latter half of the 
year limited the output somewhat, but there is every 
probability that a further increase will take place during 
the present year. The rise in the production of crude 
oil can be seen from the following figures :— 


Increase over 


Year. Tons of Oil. Past Year. Value in Lei. 
per cent. 

1904 600,561 31 22,525,245 

1905 .. 614,870 23 27,619,155 

1906 .. i“ 887,091 44.5 39,919,095 

1907 1,129,697 27.5 50,818,365 


Thus the production has more than doubled during the 
last four years, and the increase in value is —_ 
Of last year’s —_ of crude oil, 970,614 tons (27 per cent. 
more than in 1906) were refined in the country. The 
benzine gained made up 15.3 per cent. of this total, 
27.5 per cent. were turned into illuminating oils, 6.4 
per cent. into lubricants, and 47.2 per cent. en 
into the residue, 3.5 per cent. being lost. These figures 
agree with those of the previous year on the whole, 
but show a decrease in lamp oil and lubricating oils. 

be exports totalled 423,638 tons, against 321,119 and 
214,348 tons in the two previous years, and have therefore 
nearly doubled since 1905. Most of the petroleum leaves 
the country by ship, vid the port of Constanzia, which 
is now being extended on a larger scale, passing 
down the Danube, vid Braila and Galatz; about 5.6 per 
cent. of the oil up thé Danube, and the remaining 
8 per cent. of the exports are transported by rail. The 
chief receiving country is still France, which in 1905 took 
55 per cent. of all the Roumanian export oil, and in 1907 
26 per cent. The Uni Kingdom comes next with 
15.2 per_cent. (against 28 in 1906 and 10.5 per cent. in 
1905). India follows in the third place with 13.6 per 
cent., nes 1.6 in 1906 and nothing in 1905. Germany, 
the Balkan Peninsula, Belgium, Austria-Hun , Italy, 
and Egypt are the other States most interested in the 
exports of Roumanian petroleum ; the trade with Egypt, 
which bought 4.9 per cent. of the Roumanian oil in 1907, 
was only s last year. The oil consumption in Rou- 
mania itself, 337,940 tons in 1907, yore 278,636 tons in 
1906, principally concerns eleven of the thirty-two districts 
of the country. Inland the prices rose during the past year, 
and benzine fluctuated a good deal in value, as it did also 
in the export trade. The export Pee pe of crude petro- 
leum kept fairly steady. A good deal of last year’s ben- 
zine remains on the market. Up till December last year 
the Roumanian Government supplied the Press, and 
notably the Moniteur du Pétrole, with monthly statistics. 
The for December are, therefore, not official ; but 
the reliability of the journal meationed in matters concern- 
ing petroleum is generally recognised. 
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TWELVE-WHEELED MALLET COMPOUND 
LOCOMOTIVE FOR NORTH CHINA. 


TuE locomotive illustrated in Figs. 1 to 3 on page 
144, is one of three heavy Mallet articulated com- 
eee locomotives, just completed by the North 

ritish Locomotive Company, Limited, Glasgow, to 
the order of Messrs, J. Whittall and Co., Limited, 
London, for the Imperial Peking-Kalgan Railway, of 
North China. These engines have been designed to 
handle heavy train-loads on curves of 500 ft. radius, 
and up gradients of considerable length, of lin 30, 
the axle-load being about 16 tons, and the total weight 
for adhesion 96 tons. 

The distinctive features of the Mallet type of 
locomotive have frequently been referred to in these 
columns, and recapitulation of these points is there- 
fore not necessary here. From Fig. 1 it will be seen 
that the wheels of the back and main carrying 
frames are driven by the two high-pressure cylinders, 
and the front set by the two low-pressure cylinders 
(see Fig. 3). The boiler is rigidly attached to the 
main frames at the high-pressure cylinders, obviating 
the necessity for any flexible high-pressure pipe- 
joints, and is further supported at the front end by a 
prolongation of the main frame, which, in transferring 
ns of the weight to the front truck, relieves the 

iler from all stress. The weight at the leading end 
is carried on a sliding: bolster fitted with vertical buffer 
springs. Suitable provision is dlso made at both front 
and back ends, not only for the support, but also for 
the free expansion, of the boiler. e front truck is 
connected to the main frame through a hinged joint 
formed by the cast-steel frame cross-stays. 

To allow for the movements of the front truck rela- 
tive to the main frame the receiver-pipe between the 
high and low-pressure cylinders is provided with a 

l and-socket joint at the hinged end, and a tele- 
scopic joint at the front end. There are also ball-and- 
a and telescopic connections provided between the 
low-pressure cylinders and the blast-pipe. The lateral 
movements of the truck frame are controlled by a 
horizontal side-check spring arrangement attached to 
the underside of the smoke-box (Figs. 1 and 3), and 
so arranged as to form also an emergency bolster for 
meeting abnormal stresses due to unevenness of the 
track or derailment. ; 

The two high-pressure cylinders, outside the main 
frames, are 18 in. in diameter by 28 in. stroke, and are 
fitted with Richardson balanced slide-valves and anti- 
vacuum valves. 

The two low-preesure cylind-rs, fixed outside the 


front or truck f:ames, are 28? in. indiameter by 28-in. | aj) 


stroke, and are also fitted with Richardson balanced 
slide-valves, anti-vacuum valves, and water-relief 
valves on each end at the bottom. Both high and low- 
—— cylinders are provided with steam-actuated 


rainipg-valves. 
valves used for 


There are no intercepting or chan 
starting purposes, the Mallet mathen being adopted, 


in which a small auxiliary steam-valve, placed in the 
cab, is operated by the driver allowing steam to be 
passed direct into the receiver. 

The valve motion for both high and low-pressure 
cylinders is of the Walschaert type, the various parts 
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being interchangeable throughout. Suitable adjust- 
ments are provided on the high-pressure reversing- 
shaft lever for varying the relative cut-off periods in 
the high and low-pressure cylinders. 

Reversing is effected by a steam gear controlled by 
a valve in the cab. One handle only is required to 
distribute the steam in the reversing cylinder, and 
to lock or unlock the cataract valve on the water 
cylinder. 

The engine is fitted with the Westinghouse auto- 
matic brake and also with the Westinghouse non-auto- 
matic or straight air-brakes. 

The total wheel-base of the engine is 29 ft. 4 in., but 
the fixed wheel-base is only 9 ft. 8in. The height of 
the boiler centre above rail is 10 ft. 

Cylinder lubrication is provided for by oil-pumps 
and Furness lubricators, and the boiler feed by two 
injectors. The grate is of the finger-bar type, and is 
operated by steam gear. The safety-valves are of the 
* Pop” ty Pneumatic sanding is provided. 

It will be noticed from the photograph that the 
running-boards provided are of the American type, 
This is in accordance with the North British Locomo- 
tive Company’s practice for the standard engines of 
the North China Railways. 

The tenders for these engines are being built at the 
railway workshops in China. 

We append a table giving the leading dimensions 
and particulars of the engine :— 


a ee ne er 
Diameter of high-pressure cylin- 

ders ... = ra a Se 18 in. 
Diameter of low-pressure cylinders 283 ,, 
Stroke of pistons... ote 2B ys 
Diameter of coupled wheels 4 ft. 3 in. 
Rigid wheel-base_... m2 J 
Total wheel-base_... ae es 
Height of boiler centre 10 ft. 
Heating surface, total 2591 sq. ft. 
rad tt in a a - 

orking pressure ... re .. 200 Ib. per sq. in. 
Weight in working order ... 96 tons 





Tue Exrcrric Conpvuctivity or Sori Cuvuprous 
Iopipg — Last year R. Biideker published, in the Annalen 
der Physik, an ape re a ae on the conductivities of 
various compounds which he prepared by cathode volati- 
lisation, in order to make sure of their purity. The 
cathodic disintegration furnished him with’ coherent 
metallic mirrors, which he exposed to various vapours or 
gases, and he thus obtained sulphides, iodides, oxides, 
&c., which at different temperatures aged to conduct 
either like metals or like electrolytes. The results do not 
agree with those of other investigators, and the whole 
subject is still obscure. The cuprous iodide showed an 
abnormally high electrolytic conductivity, considering 
especially that the substance is transparent. In pre- 
paring this compound the copper mirror is exposed for an 
instant only to the iodine vapour, which in the next 
moment is removed again by a current of hydrogen. 

the iodide is exposed to iodine for a longer time, 
however, Biideker and E. Pauli now ere in the 
Physikalische Zeitschrift, the conductivity of the cuprous 
iodide rises to a very high value; in fact, it conducts » 
hundred times better than sulphuric acid. Some iodine is 
— by the cuprous iodide, but the quantity is very 
small, 
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NOTES FROM THE UNITED STATES. 
PHILAvELPHIA, July 17. 

WuiLe the general tone of the steel industry con- 
tinues to gradually improve, there is no marked ex- 
pansion of demand or increase in inquiries over the 
number received during June. The structural material 
capacity of the country continues tg be employed to 
about one-half capacity, the rail-mills not so much, 
and the smaller branches irregularly, except tin 
plate and wire. The political situation will favourably 
affect the industries. The impression of increasing 
prosperity will be created by the placing of a large 
amount of business. The Federal Government has 
several hundred million dollars to expend, and work 
has already started. The railway managers are not in 
practical sympathy with the Federal administration in 
its desire to have business improved, for they and 
their properties have been severely hammered by legis- 
lation for two or three years past. But the railway 
people are between two fires. They do not like the 
aggressive measures of the present administration, and 
they dread worse the change to Bryanism. The careful 
thinkers and observers do not believe Bryan will be 
elected, but the presence of a commercial depression 
introduces a factor of uncertainty. 

The railroad people are determined to go slowly. 
They have been hounded by adverse legislation in 
almost every State in the Union and the most has been 
made of their wrong-doings. They could right the 
situation in ninety days it so inclined. It has been 
their policy to anticipate public requirements in the 
mitter of track construction, but to wait on traffic 
before fully equipping their roads. For ten months 
equipment has been wearing out, and no serious effort 
has been made at replacement. There is no urgent 
occasion for extensive track-laying. The managers 
will give public opinion an abundance of time to think 
matters over and show that it has changed its attitude 
towards them. ar legislative procedure has been 
something like mob action legalised. Until the rail- 
roads decide to return to their aggressive policies, 
iron and steel willbe dull. The financial situation is 
| improving and money is more readily available. Crop 
reports are highly favourable. 





Lioyn’s Surpwreck Returns.—The quarterly return 


.. Of ship losses, issued by Lloyd’s Register of Shipping, 


shows that the wastage of shipping is 168 vessels, of 
125,883 tons—about an average, The relative proportion 
of steam and sail tonnage in the case of the British fleet 
is representative. The percentage of steam tonnage lost 
is only 0.14, and of sail tonnage 0.64 per cent. of the 
total owned. Age is probably accountable in part for 
thig increased loss of sail tonnage, as the average age 
of’ sailers is much greater than that of steamers. In 
no country is the total loss rate over 1 per cent. of the 
tonnage owned. Norway, with 0.88, and Sweden, with 
0.84, have the unenviable distinction of the highest rate ; 
United States, with 0.82, and Denmark, with 0.54, come 
next, The British rate, including steam and sail tonnage, 
is only 0,17; and the Colonial 0.24 per cent. Wrecks 
account for more than half the loss—83 vessels, of 72,664 
tons; foundering for 20 vessels, of 16,539 tons ; and aban- 
donment at sea for 23 vessels, of 13,613 tons. 


A New Datty Service to THe Continent.—The 
Hull and Netherlands Steamship Company, Limited, 
Hull, have inaugurated a fast daily service between Hull 
and Rotterdam, and the second of two vessels built for 
ib A Messrs. W. Gray and Co., Limited, West 
Hartlepool, recently completed steam trials. This 
vessel, the Jervaulx Abbey, takes the highest class in 
Lloyd’s Register, and her dimensions are :—Length 
overall, 265 ft. ; breadth, 33 ft. 8in. ; and depth, 16 ft. 3 in. 
She has a saloon, smoke-room, and cabins for forty-four 
first-class ngers amidships; accommodation for 
twenty-eight second-class passengers in the poop, and 
forty-four steerage passengers forward. Stalls are pro- 
vided for carrying forty horses. The hull is built with 
deep bulb-angle frames, a cellular double bottom and 
peak tanks; and there are large hatchways, and five 
steam-winches, steam steering-gear, steam capstan aft, 
steam-windlass, and a complete outfit for a first.class 
pssenger and cargo steamer. The machinery was made 
at the Central Marine Engine Works of the builders. 
The engines have cylinders 25} in., 404 in., and 67 in. 
diameter, with a piston stroke of 42 in., embodying 
special features to give the required power to drive the 
vessel at 15 knots. The three large boilers of the 
Central Marine Engine Works’ well-known type, with 
flanged. shell, adapted to work at a steam pressure of 
185 Ib. per square inch, and fitted with Howden’s system 
of forced draught and internal feed-heaters, supply ample 
steam to maintain the desired speed. An exhaustive 
trial, starting from Hartlepool, extending over 200 miles, 
was made at full Sg =a the 200 miles as registered by 
the log was covered in 13 hours 16 minutes, giving an 
average speed of over 15 knots; the maximum speed 
recorded for one hour was 15.6 knots. The contract 
speed of the ship was 15 knots. The performance 
of the vessel throughout the trial was satisfactory in 
all respects. The owners were represented by Mr. 
Ringrose, Mr. W. H. Brodrick, M. I. Mech. E., and 
Captain Pearse; the builders by — Murrell, and 
I aos works by Mr. M. 8. Gibb and Mr. J. B. 

illian s. 





NOTES FROM THE NORTH. 
Guascow, Wednesday. 

Glasgow Pig-Iron Market.—Last Thursday morning the 
pig-iron market opened with an easier tone, and some 
2000 tons of Cleveland warrants changed hands at 50s. 24d. 
cash and 493. 34. three months. At the close sellers 
quoted 50s. 24d. cash and there were buyers at 50s. 14d. 
cash and 493, 24d. one month. In the afternoon the 
dealing was confined to 500 tons of Cleveland warrants at 
50a. cash. The market was dull and the closing quota- 
tions were 493. 104d. cash buyers and 50s. 1d. cash sellers. 
Hematite was quoted 57s. 74d. cash sellers. On Friday 
morning a quiet tone prevailed, and only one lot 
of Cleveland warrants was dealt in at 503. cash. 
Closing sellers quoted 50s. 14d. cash, 493. 94. one month, 
and 493. 3d. three months, while there were buyers at 
493. 104d., 49s. 5d., and 493. 2d. respectively. Hematite 
was unchanged at 57s. 74d. caeh sellers. In the afternoon 
the market continued very quiet, and the turnover again 
consisted of one lot of Cleveland warrants at 492. 3d. three 
months. At the close of the session prices were called at 
50s. 14d. cash, 493. 94. one month, and 493. 3d. three 
months sellers. Hematite was again quoted at 57s. 74d. 
cash sellers. On Monday morning the market was again 
very quiet, and only one transaction in Cleveland war- 
rants was recorded, the price being 503. cash. Closing 
sellers quoted 50s. 1d. cash and 493. 44d. three months. 
In the afternoon no improvement took place, and no 
business of any kind was reported. Cleveland warrants 
were quoted without change at 503. 1d. cash and 493s. 44d. 
three months sellers, and although there were no sellers 
for the month position, buyers offered 493. 7d. On Tues- 
day morning the market continued dull and lifeless, and 
no dealing took place. Cleveland warrants were steady, 
and sellers’ quotations were 503. 04d. cash and 49s. 44d. 
three months. At the afternoon session the tone was 
unchanged, and the turnover consisted of one lot 
of Cleveland warrants at 493. 2d. three months, with 
sellers over, and buyers at 4d. less. The closing 
cash prices were 503. 1d. sellers and 493, 11d. buyers. 
When the market opened to-day (Wednesday) the tone 
was steady, but no transactions of any kind were re- 
corded. The closing quotations for Cleveland warrants 
were 503. 1d. cash, and 49s, 24d. three months sellers, 
with buyers at 493. 1ld. and 493. 1d. respectively. In 
the afternoon business was again at a standstill, and 
no dealing took place. There were no declared sellers 
of Cleveland warrants, and there were no cash 
buyers; the only quotations which were noted were 
one month buyers at 493. 7d., and three months buyers 
at 493. ld. The following are the market quota- 
tions for makers’ (No. 1) iron :—Clyde, 60s. 6d.; Calder, 
6ls. 6d. ; Gartsherrie, 61s. ; Summerlee, 62s. ; Langloan, 
68s.; and Coltness, 88s. (all ship at Glasgow); Glen- 
garnock (at Ardrossan), 61s. 6d.; Shotts (at Leith), 62s. 6d. ; 
and Carron (at Grangemouth), 66s. 6d. 


Sulphate of Ammonia.—There has been a slight im- 
provement in the demand for sulphate of ammonia during 
the past week and a better tone prevails. The price 
is firmer, and is quoted to-day at from 11. 23. 6d. to 
11/. 53. per ton, Glasgow or Leith. The amount shipped 
from Leith Harbour last week was 126 tons. 


Scotch Steel T'rade.—The various Scotch steel works are 
still closed, but business will be resumed on Monday next. 
The amount of work on hand with which to make a start is 
not large, and makers state that the booking of fresh 
orders during the holidays has been rather poor. Some 
business has certainly been fixed up, but the most of it is 
for small lots. The inquiry on export account is also 
very limited. 


Malleable Iron Trade.—One or two of the malleable- 
iron works have made a start this week after the 
holidays, but a agg eee resumption of work will not take 
place before the beginning of next week. In some 
places there is no hurry to commence operations again, 
as the outlook is not over bright, but by next week 
all the establishments are sure to be at work. Some 
makers have been fortunate enough to secure several 
good orders, but there is a general scarcity of speci- 
cations all round, A meeting of the malleable-iron 
makers has been called for Monday first, when the 
internal troubles which have recently existed in the 
trade will be under discussion. It is confidently believed 
that the outcome of the meeting will be satisfactory to 
all concerned, and that the disagreements will be wiped 
out. Prices will be considered, and it is not improbable 
that certain advances will be intimated. 


Shipbuilding. —Messrs, William Denny and Brothers, 
Dambarton, are reported to have fixed up contracts to 
build six boats for the Irrawaddy Flotilla Company. 
These new vessels are intended to replace some of the 
company’s older boats,’and are required for the large and 
increasing trade of the Burmah Oil Company. Another 
order which has been placed with Measrs. Denny is for 
a mail and nger steamer for the service between 
Rangoon and Mandalay. 








Torrepo-Boat DgsTROYER FOR THE GREEK Navy.— 
The Greek torpedo-boat destroyer Sfendoni has just left 
the Thames for Havre to take ammunition on board and 
to adjust compasses, &c., after which she will proceed to 
Greece. This vessel is the last of four destroyers recently 
built for the Greek Government by’ Messrs. Yarrow and 
Co., Glasgow. The following are the speeds obtained by 
these vessels:—Thyella, 31.79 knots; Nafkratoussa, 
32.012 knots; Lonchi, 32535 knots; Sfendoni, 31.847 


knots. These speeds were obtained on a three hours’ full | gra: 


speed trial at the mouth of the Thames, with the vessels 
carrying a load of 60 tons. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Depression in South Yorkshire.—The depression in 
the iron and steel trades of South Yorkehire is becoming 
more and mcre noticeable as the season advances, and the 
various unions give most unfavourable reports of the 
number of unemployed on their books. Heavy discharges 
have taken place at some of the works, and others are 
setting down for a week or longer next montb, nominally 
to effect repairs. Tradesmen in all branches and co- 
operative stores are reporting decreased sales in the indus- 
trial parts of the community. 


Trade and the American Crisis.—Alderman Franklin, 
— at the annual meeting of the Sheffield and 

allamshire Bank, Limited, referred to the remarkable 
drop in our foreign trade. During the six months ending 
June the exports of iron and steel, he said, dropped 
from 23,659,0002. to 19,261,000/., or 18.5 per cent., and 
our imports of the same goods 25.5 per cent. These 
decreases, in so short a period, were very significant in- 
deed, and it would rather appear that until the time of 
the American crisis in the autumn the American people 
had been largely over-trading, and when the crash came 
it had the effect of bringing about a diminution of the 
volume of trade, not merely in America, where the 
shortage of money was discovered, but in other countries 
which were anxious to protect themselves from an output 
of gold from their centres, Almost all the countries 
buying from us were buying less, and the falling-off 
in the whole of the foreign trade was equal to 8.6 per 
cent. in exports and 9.1 per cent, in imports during the s'x 
months he had named. 


Iron and Steel Trades.—The reduction in Lincolnshire 
foundry iron notified last week has had but little effect 
on the market, buying being very restricted, and confined 
altogether to immediate requirements. The chief call 
is for forge qualities, but both Derbyshire brands are 
cheaper. Lincolnshire forge is quoted at 48s. and Derby- 
shire 47s., while Lincolnshire foundry makes 503., com- 
pared with Derbyshire from 48s. 6d. to 49s. The heavy 
steel branches continue in a depressed condition. Orders 
are few and small in bulk. The home railway companies 
are curtailing their expenditure, and the orders now 
given out are of a very light character. Thereis a certain 
amount on hand for South American and Indian railways, 
but all departments are only partially occupied. Firms 
devoting their attention to the production of high-speed 
steel report a marked and continued reduction in the 
demand. So striking has this been that it has materially 
affected the price of tungsten, considerable stocks of 
which are held at high prices, which are now quite un- 
attainable. South African business is somewhat better, 
and satisfactory inquiries are reported in the lighter 
industries from the far East. 


South Yorkshire Coal T'rade.—There is no change of 
note in the coal trade of the district. The position, so 
far as railway contracts are concerned, remains unaltered, 
nothing definite having been decided as to the extent of 
the reduction. A good business, however, is going out of 
hand, both to the coast and inland consumers, and prices 
are well maintained. Barnsley hards average from 10s. to 
10s, 6d. per ton at the pits, and 13s. 3d. to 13s. 6d. f.o.b. 
at Hull and Grimsby. The business done with these 
ports is a heavy one, not only on export account, but for 
use on the steam trawling fleet. The house-coal branches, 
on the whole, show signs of an improvement. The Metro- 
politan demand is chiefly for fuel of a secondary quality, 
and a good ton of this and the better qualities is 
being sent to the Eastern countries. Best Barnsley house 
is quoted at 11s., and seconds at 9s. 6d. per ton at the pit. 
A fair average of coking slack and smudge is being 
supplied to the coking ovens, the demand for coking fuel 
being steady. 








Grimsby.—Some seventy colliery owners and repre- 
sentatives of colliery companies from Northumberland, 
Durham, Derbyshire, and the West Riding visited 
Grimeby on Friday, the 17th inst., for the purpose of 
inspecting the coaling facilities offered by the port. They 
went over the docks examining the coal-drops and hoists, 
and then proceeded to the new deep-water dock at Im- 
mingham, where they were shown over the works, and 
projected coal-sidings and new railways were pointed out. 


University oF Lonpon: Jnrversity Couiece.—In 
the Faculty of Engineering at University College, London, 
a new Lectureship in Electrical Design has been instituted, 
and Mr. Henry Metcalf Hobart, M. Inst. E.E., has been 
appointed thereto. Mr. Reginald E. Middleton, M. 
Inst. C.E., M. Inst. Mech. E., F.S.I., has been reap- 

inted Lecturer in Municipal Engineering, and the fol- 
owing appointments have been made in Civil <n 
ing and Surveying:—H. Deans, B.A. (Cantab.), M. Inst. 
C.E., Railway Engineering; A. T. Walmisley, M. Inst. 
C.E., Waterways, Harbours, and Docks; W. N. Blair, 
M. Inst. C.E, Roads, Streets-Paving, Tramways ; M. T. 
Ormsby, M. Inst. C.E.I., Surveying. Mr. E. Sprague, 
A.M.I.C.E., has been appointed Assistant in Surveying. 
By the assistance of a committee of former engineering 
students and of other friends of the College, the new labora- 
tories and extensions of the departments of the faculty of 
engineering, which were opened by the Chancellor, Lord 
Rosebery, > March, will be further equipped during 
the present long vacation: The new equipment will 
include a new boiler in the department of mechanical 
engineering, a steam-turbine, hydraulic apparatus, and 
equipment for research in Geteliography and’ radiotele- 

iy. The facilities for advanced and post-graduate 
students, as well as for under-graduate students, will 
thus be considerably in 











JuLy 31, 1908.] 


ENGINEERING. 





143 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Trade.— As is very often the case 
at this season of the year quietness characterises the pig- 
iron trade. Consumers are very cautious, and ya 
hand-to-mouth business is passing. So far there appears 
to be little disposition to negotiate for autumn delivery. 
This is not at all surprising, for rates here are kept at 
several shillings per ton above what iron from i 
tricts can be bought for. Buyers hold firmly to the belief 
that quotations will be lower in the near future, and 
unless reductions are made good, orders which would 
under ordinary circumstances come to this district may be 
laced elsewhere. The general market quotation for 
.0.b. delivery of No. 3 g.m.b. Cleveland is 50s., but prob- 
ably a trifle less would be accepted by some second hands. 
No. lis putat 523, 3d. Makers’ stocks of the lower qualities 
of Cleveland pig iron are unders be accumulating. 
No. 4 foundry is 483.; No. 4 forge, 47s.; and mottled and 
white, each 463. 94. The commoner kinds are thus rather 
cheap as com with the ruling values of the better 
kinds. The state of the hematite iron branch is very 
unsatisfactory, and it is not surprising to hear producers 
declare that, with present cost of production, market 
rates, which are based on 56s. for mixed numbers, are 
unprofitable. Rubio ore, of 50 per cent. quality, is 
14s. 9d. ex ship Tees, and business in it is very quiet. 


Normanby Iron Works.—The eighth annual report and 
balance-sheet of the Normanby Iron Works Company, 
Limited, to be presented to the shareholders at the ordi- 
nary general meeting of the company on Thursday, 
August 6, shows that the profit on the trading account 
for the year has teen 14,8637. 7s. 6d, which, with 
212. 93. 3d. transfer-fees, makes a total of 14,884/. 163. 9d. 
Of this sum 2700/7. has been absorbed by interest on 
debentures and 1050/. by directors’ and trustees’ remune- 
ration, leaving a sum of 11,134/. 16s. 94. To this has to 
be added the balance of 1896/. 0s. 6d. brought forward 
from last year, and there is thus an available balance of 

- 13,0302. 17s. 3d, which the directors recommend should 
be dis: of as follows :—To be applied in writing off 
half the special expenditure shown on balance-sheet, 
41501. 13s. 5d.; to be transferred to depreciation fund, 
25007. ; to the payment of dividend on the prefer- 
ence shares of 6 cent. for the year, 3600/.; to 
the psyment of dividend on the ordinary shares at 
24 per cent. for the year, 1500/., leaving a balance to 
be carried forward of 12807, 33. 10d. roughout the 
whole period, adds the sapet there has been a continuous 
reduction in the value of hematite pig iron, and at the 
present time, even if the furnaces are working satis- 
factorily, there is no profit in smelting iron. Noexpendi- 
ture has been charged to capital account, and it is pro- 
posed to write off half the special expenditure on re-lining 
and renewals, Theplanthas been maintained inacondition 
of efficiency. Only two furnaces have been in operation 
during the greater part of the year, but for some months 
past & third furnace has been in readiness for blowing in 
whenever it should become possible to dispose of the out- 
put profitably. Mr.C. E. Pease retires from the Board in 
accordance with the articles of association, and, being 
eligible, offers himself for re-election. The auditors, 
Messrs. Jones, Crewdson, and Youatt, offer themselves 
for re-election. 


Manufactured Iron and Steel. — Very unsatisfactory 
accounts are given of nearly all branches of the manufac- 
tured iron and steel industries. Demand is poor, pros- 
pects unfavourable, and several firms are getting well 
through the contracts they have on hand. Heavy steel- 
rail makers, however, are exceptionally well placed. 
Not only are the mills kept busy, but inquiries continue 
on a good scale, and producers are securing orders from 
time to time. Quotations all round are stationary, 
market rates standing :—Common iron bars, 6/. 15s.; best 
bars, 7/. 2s. 6d.; best best b: 71. 103.; packing iron, 
6. 103.; iron ship-plates, 67. 5s.; iron ship-anglee, 6/. 15s.; 
iron girder-plates, 6/. 10s.; iron boiler-plates, 7/. 5s. ; steel 
bara, 6/. 7s. 6d.; steel ship-plates, 6/.; steel ship-angles, 
5l. 12s. 6d.; steel boiler-plates, 7/.; steel strip, 6/. 12s. 64.; 
steel hoops, 6/. 17s. 6d.; and steel joists, 5/. 15s.—all less 
the customary 24 per cent. discount; whilst cast-iron 
chairs are 3/. 10s.; cast-iron ns, 61. 103.; heavy 
sections of steel rails, 5/. 153.; and steel railway sleepers, 
6l. 123. 64.-—all net ‘cash; and iron or steel galvanised 
corrugated sheets, 12/, 10s. f.0.b.—less the usual 4 per 
cent. 

Iron- Workers’ Wages Reduced.—The average net selling 
price per ton of iron rails, plates, bars, and angles for the 
two months ending June 30 last has just been certified 
by the accountants to the Board of Conciliation and 
Arbitration for the Manufactured Iron Trades of the 
North of England at 6/. 13s. 10.61d., as com with 
61. 17s. 6.11d, for the previous two months, and in 
accordance with sliding scale arrangements there is a 
reduction of 3d. per ton on ——s and 24 per cent. on 
all other forge and mill wages for the months of August 
and September. 





ConTracrs.—Messra. Robert McAlpine and Sons, of 
Glasgow and London, have secured the contract for the 
construction of a new power-station at Dunston, near 
Newcastle, required by the Newcastle Electric Supply 
Company. The work is to cost about 60,000/., and its 
special feature is. that, as the ground has a poor bearing 
capacity, the whole site is to be covered with a heavy 
conerete floor resting on piles. This floor is to carry a 
great weight of machinery, and the concrete is rein- 
forced. For the same company Messrs. McAlpine are 
also boring tunnels under the Tyne and Wear. 


other dis-| As 


NOTES FRUM THE SOUTH-WEST. 


Cardif.—The steam-coal trade has been quiet, but at 
the same time has exhibited a firm tone; the best large 
steam coal has made 16s. 6d. to 17s. per ton, while secon- 
dary a have ranged from 14s. 3d. to 15s. 9d. per 
ton. The house-coal trade has been quiet, and prices have 
remained stationary; No. 3 Rhondda made 
18s. to 18s, 6d. per ton. ony coke has brought 17s. 6d. 
to 203. per ton, and furnace ditto 16s. to 17s. per ton. 

regards iron ore, Rubio has brought 13s. 9d. to 
14s. 3d. per ton, upon a basis of 50 per cent. of iron and 
charges, including freight, insurance, &c., to Cardiff or 
Newport. 

Rhymney Railway.—The Rhymney Railway Company 
has announced a dividend upon its ordinary stock for the 
past half-year at the rate of 7 per cent. perannum. The 
dividend for the first halves of 1907, 1906, and 1903 was 
at the same rate ; for the first half of 1905 the distribution 
was at the rate of 74 per cent. per annum ; for the first 
half of 1904, at the rate of 84 per cent. per annum ; for 
the first half of 1902, at the rate of 54 percent. per annum; 
for the first half of 1901, at the rate of 6 per cent. per 
annum ; for the first half of 1900, at the rate of 9 per cent. 
per annum ; for the first half of 1899, at the rate of 10 per 
cent. per annum ; and for the first half of 1898, at the 
rate of 3 per cent. perannum. In 1898 the dividend was 
reduced by a great colliery strike. 


The Swansea Valley.—The tin-plate trade has continued 
active in all departments. The steel trade has shown no 
new feature. The collieries have been less active. 


Sennen Breakwater.—The first stone of a new break- 
water has just been laid in Sennen Cove. The first section 
is to be 290 ft. in length, and the engineer has prepared 
for an extension of 110 ft. The tender of Mr. Carkeek 
has been accepted for the work. The amount of the 
tender is 38407. 


Dock Gates at Devonport.—The construction of the new 
entrance gates leading to No. 4 dock, south yard, Devon- 

rt, has commenced, the steel girders, plating, and wood 
ante booy &c., having been received. The entrance to 
the dock is closed temporarily with a concrete dam, built 
outside the recesses in which the new gates will rest ; an 
by this means the dock, in which No. 99 tonggeenens is 
being reconstructed, has been kept dry. he various 
parts of the gates have been prepared from drawings at 
the contractor’s works ; but as absolute accuracy of fitting 
is necessary to ensure water-tightness under the pressure 
of the 19 ft. head of water to which the gates will be sub- 
jected, the actual building of them will take place on the 
floor of the dock. 


Water Supply of Teignmouth.—Teignmouth Moorland 
Water Works were opened on Thursday PA Lord Clifford 
of Chudleigh, at Hazeldown reservoir. The new supply 
is obtained under an agreement between the Teign- 
mouth Urban District Council and the Paignton 
Urban District Council from the large storage reservoir 
of the latter at Holne Moor, which has a holding capacity 


and the average rainfall for four years was 73 in , as com- 
pared with 33 in. in Teignmouth. ‘The connection with 
the Paignton main is made at Park Hill, Ipplepen ; and 
the water flows thence to Teignmouth. 


Water Supply of Devonport. — Mr. F. W. Lillicra 
borough water engineer, has submitted plans to the 
water committee of the Devonport Town Council for the 
construction of a storage reservoir at Crownhill. The 
reservoir is to have a capacity of 20,000,000 gallons, and 
its cost is estimated at 31,000/. 





““Tar Hoiipays: WHERE TO Stay AND WHAT TO 
Sze.”—This book, published by Walter Hill, 67 and 69, 
Southampton-row, W.C., at the price of 1s., is a collec- 
tion of lists of seaside and country resorts in the districts 
served by the Midland, London and North-Western, 
Great Northern, Great Eastern, Great Western, and 
Great Central Railway Companies. 





Tenpgrs InviteD.—The Commercial Intelligence 
Branch of the Board of Trade are notified by His 
Majesty’s Consul at Christiania that tenders are invited 
by the Werweninn State Railways for the supply of copper 
sheets. Tenders are to be marked ‘‘ Anbu 
anse av Kobberplader,” and delivered at kininge- 
nicrens Kontor, Bispegaden 12, Christiania, by noon on 
August 7. Copies of the itions and specifications 
(in Norwegian) may be consulted by Briti 
application at the Commercial Intelligence Branch of the 
Board of Trade, 73, Basinghall-street, London, E.C. It 
may be noted here that, apart from the usual customs 
duties, a preference of from 10 to 15 per cent. will be 
given to Norwegian manufacturers. In all cases of Nor- 
wegian ‘Government contracts it is obligatory that a 
resident agent should act for tenderers not residing in 
Norway, and be responsible to the Government; but it is 
not necessary for the agent to be a Norwegian firm.—The 
Board of Trade have received a copy of the programme 
and plan for the construction of a new dry dock and for 
various alterations and extensions to the Royal Dockyard 
at Venice, for which tenders will be received at the 
Ministry of Marine, Rome, until 6 p.m., on October 15. 
The programme and plan may be consulted by British 
contractors interested on application at the above address. 
—The Gaceta de Madrid contains a notice to the effect 


that Don Manuel Bellido y Gonzalez has applied to the 
Direccién General de Obras Piblicas, Madrid, for a con- 
cession for the construction of a railway from Pallencia to 
Carrion de los Condes. Those desiring to compete may 
send in offers to the above-named i 


on within a 





period of sixty days. 


of 190,000,000 gallons. The watershed area is 740 acres, | 4 
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MISCELLANEA. 


In a leaflet which is distributed at their stand at he 
Franco-British Exhibition, Messrs. Schneider and Oo., 
the French gun-manufacturers, state that from 1904 to 
the present time they have sold 144 2.95.in. rapid-firing 
field-guns to Portugal, 200 to Spain, 188 to Servia, 144 to 
Greece, 36 to China, 48 to Persia, 324 to Bulgaria, eight 
to Peru, and four to Bolivia. This makes an average of 
219 field guns sold per year. 


The production of peat in France in 1905 is given in 
Ia Métaliurgie as having reached 98,517 tons, of a total 
value of 47,5007. The use of peat as fuel, for water. 
softening, and also as a textile, is on the increase. Recent 
experiments made with peat in producers have shown 
that 100 kilogrammes yield 3 kil mes of ammonia 
sulphate and 250 cubic metres ( cubic feet) of gas; 
the calorific value of which is 1300 calories (146 B.Th.U. 
per cubic foot). 


As the speed of vehicles and motor-carriages is to be 
refixed in Germany, the Prussian Departments of the 
Interior and Public Works have conducted some speed 
trials. As a result, it is found that the old assumption, 
which assigned to a fairly fast-running carriage-horse a 
speed of 15 kilometres (about 10 miles) per hour, is far 
below the truth. Taximeter one-horse carriages were 
found to move at from 20.5 to 22 kilometres per hour; 
the fire-brigade vehicles were but little faster, maki 
22.5 to 245 kilometres; while private carriages covere 
28.3, and even 29 kilometres. 


w 





“Tue Royat Navy List anp Navat Recorper.”— 
The July Navy List and Naval Recorder, published 
at the ae of 10s,, by Messrs. Witherby and Co., 326, 
High cere paves the latest particulars of the personnel 
of the British Navy, data concerning the British ships, and 
various items of interesting information about the service. 


Patent Orrick JouRNAL.—In the Official Journal of 
the Patent Office of the 29th inst., there appears a notice 
of application for the restoration of a patent granted to 
Mr. George i 





Rapley for an improvement in beari 
d | and numbered O87 of April 25, {903. This patent lapse 


owing to non-payment of renewal fees, expiring on 
April 25, 1907. Persons wishing to oppose the restora- 
tion of this patent must give notice at the Patent Office, 
Southampton-buildings, on or before September 29, 1908. 


ComBINED CoaL AND Gas-Frrinc.—Demonstrations 
have this week been given at 10}, Baron-street, Penton- 
ville, N., in order to demonstrate the practical application 
of the combined use of liquid and solid fuel in the furnace 
of a steam boiler, the ae who are introducing the 
process being the Direct- Fuel, Limited, of 17, Vio- 
toria-street, Westminster. The essential feature of this 
process is that the oil is fied in retorts which are 
arranged in the furnace. 6 oil is first injected into the 
retort from the front of the furnace by a jet of steam 
through a especial burner, and from there it travels 
iown the centre of the furnace to the end of the fire, 
then along the back of the fire, and returns to the 








front, being all the time within the heated retort. On 


reaching the front of the furnace in a 
it is blown down on the top of the fire, w it burns 
with an intensely hot flame. proportion of oil and 
coal can be varied at will, and it is claimed that with the 
addition of 3 per cent. of oil bituminous coal can be burned 
without smoke, the efficiency being very high. It is 
stated that tests pte = — carried eae high 
evaporation per pound of inferior coal, the solid fuel being 
aided by about 12 per cent. of oil during the trial. This is 
claimed to be one of the advantages of the system, for a 
cheap inferior coal, having an evaporative power of about 
6 lb. of water per pound of coal, will, when burned 
with the rtion of liquid fuel siatet, give an evapora- 
tion of about 10 lb. of water per pound of coal. Another 
advantage put forward is that with this system sudden 
calls for increased steam can be responded to with promp- 
titude. Smoke can also be almost entirely prevented. 


ified state, 





PERSONAL.—Messrs. Souper and Callaghan, engineers 
and agents, 46, Grosvenor Chambers, Deansgate, Man- 
chester, have formed a partnership for the purpose of 
carrying on business as buying and selling agents for all 

asses of machinery, engineering materials, and supplies. 
—Mr. G. Herbert Taylor, pene Te ineer, Levens- 
hulme, Manchester, has taken over the whole of the wire 
| business carried on by his father, Mr. Wm. 
Taylor, Brighouse.—Mr. E. V. Porter, A.M.1L.C.E, 
Mansion House Chambers, 11, Queen Victoria-street, 
E.C., who was for many years the i 
of Messrs. Clayton and Shuttle: has been appointed 
by Messrs. Walsh and Clark, Limited, Guiseley, Leeds, 
their London representative for oil and gas engines.—. 
Mr. W. H. Casmey, Standard Buildings, City-square, 
Leeds, has been appointed the sole ive i 
Yorkshire for the steam-.engine built by 
Freres, Ghent, Belgium. — The Dey Time- isters, 
Limited, inform us that their addres is chan from 
No. 100 to 75, Queen Victoria-street, E.C.—We under- 
stand that an amalgamation bas been arranged between 
the firm of Messrs. F. J. Bold and Co., 5, Laurence 
Pountney Hill, E C. (with the exception of their Metal 
Department), and that of Mr. Hermann Wedekind, 110, 
Fenchurch-street, E.C. Mr. W. O. Wedekind and Mr. 
F. J. Bold will act as managing directors of the new firm, 
which will do business under the style of Messrs. Hermann 
Wedekind, Limited, with addrees at 110, Fenchurch-street, 
E.C. Mr. Hermann Wedekind himself has retired from 
the business. The Metal ee pee my of Mesers F. J. 
Bold and Co. will be contin’ — the style of Messrs, 


Bold and Co., at the original 
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NOTICES OF MEETINGS. 


Tus Nortu or ENGLAND INSTITUTE OF MINING AND MECHANICAL 
ENGinesrs.—Saturday, Au; 1, in the Wood Memorial Hall, 
Newcastle-upon-Tyne, at 2p.m. Annual general meeting. The 
acting secretary will read the rr 4 of the Council, and 
the annual reports of the Council and of the Finance Committee. 
Election of representatives on the Council of the Institution of 
Mining Engineers. Société de |’Industrie Minérale: Fiftieth 
anniversary of foundation. Mr. A. M. Hedley, the delegate of 
the Institute, will read his report. Upon the conclusion of the 

ting the bers will take tram to the Hancock Museum of 
the Natural History Society of Northumberland, Durham, and 
Newcastle-upon-Tyne, Barras Bridge, and inspect the Loan Exhibi- 
tion of Forestry, which will be described by 


. John F. Annand, 
Lecturer in Forestry, Armstrong College. 

THE British FouNDRYMEN’s ASSOCIATION.—Tuesday, August 4, 
to Thursday, August 6, in the Physical Lecture Theatre of the 
Armstrong — Bi Newcastle-on-Tyne. — On 
Tuesday, August 4, at 10 a.m. Presidential address by Mr. F. J. 
Cook. Lantern lecture on ‘‘ Sulphur and Ph orus in Iron,” 
by Mr. J. E. Stead (Medalist), F.R.S. Paper: “ ring the Co- 

ion of the Workman in the Improvement of Workshop 
Methods,” by Mr. R. W. Kenyon. Visit to the North-Eastern 
Marine Engineering Works and to Tyne Dock, thence to North- 
Eastern Foundry. —On Wednesday,’ August 5, at 9.30a.m. Paper : 
“* Practical sepeetien of Analysis to the Foundry,” by Mr. P. 
Munncoh, Middlesbrough. Lantern lecture, showing ‘‘ Methods 
of Work in the ee by Mr. J. Smith, Newcastle. Paper : 
“Theory and Practice in the Foundry,” by Mr. G. M. Riches, 





Beccles. Visits to the works of Messrs. Olark, » and Oo., 
ont a, Scott and Mountain.—On Thursday, August 6, visits 
o works. 

Tas Minive InstiruTe oF ScoTLanp.—Satu , August 8, 
at 3.15 p.m. A general meeting will be held in the Oddfellows’ 


Hall, Kilmarnock. Mr. Sam Mavor’s note on ‘ Timbering Road- 
ways ” will be discussed. A paper on “ Experiments with Two 
eey Sutven Pumps,” by Mr. T. Lindsay Galloway, will be 
read. 


ReabING - Cases.— Reading -cases which will hold twenty - six 
numbers of ‘‘ ENGINEERING” may be had of the Publisher or of any 
newsagent. Price 6s. each. 
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THE HAZARDS OF LABOUR. 

THE pursuit of recreation and pleasure claims as 
many victims as does labour. In view of the 
enormous development of mechanical methods in 
manufactures, this fact demonstrates the care of the 
employer, and, to some extent also, the efficiency of 
legislative control. No one doubts the beneficence 
of the long series of Factory Acts and other mea- 
sures to safeguard the lives and limbs of workers, 
even against the foolhardiness of the workers them- 
selves. More, too, has been done by employers 
than is always admitted to improve the condition 
of operatives from the point of view of health 
and safety. Full testimony is borne, in the annual 
reports of the Chief Inspector of Factories and 
Workshops, to the great improvements made in 
recent years, and it would almost appear as if 
dangers were now rare, and that existing legisla- 
tion, when enforced satisfactorily, were sufficient to 
ensure as great a measure of immunity from acci- 
dent as is possible. Caution should therefore be 
exercised in enacting new regulations unless to 
meet recognised risks, lest these be so stringent, 
or so inimical to financial success, as to encou- 
rage ingenuity in evasion. The warning is the 
more necessary as there are evidences in the Fac- 
tory Inspector’s report just issued, as in its pre- 
decessors, that the workmen themselves are prone 
to regard as vexatious, if not useless, safeguards 
of the necessity of which they are not convinced. 
Indeed, it is surprising to note how frequent are 
the references to cases of contemptuous disregard 
of danger. The youth especially seems to take his 


ox | hazards very lightly, and as a consequence it would 


be possible to prove that there is a large propor- 


46! tion of accidents which could be avoided by greater 
47| care on the part of the worker. 
8 


The number of accidents reported shows an in- 
crease in recent years, but this is attributable to 
the extension of the Workmen’s Compensation Act 
and to the increase in the number of factories from 
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and mines. As a suggestion of the care with which 
the Government regard the regulation of these 
factories, it is instructive to note that 352,707 
official visits were made during the year. Only 
4474 cases were brought before the Courts, more 
than two-thirds being in small factories, where the 

iod of employment was excessive. The trivia- 
lity of the offences is indicated by the fact that 
the average penalty was 19s. 8d. per case. The 
department has done useful work, from the health 
point of view, by visitations, apart altogether 


from the prevention of accidents, and, although 
there are still cases of the most flagrant dis- 
regard of ordinary social amenities, the general 
condition has undoubtedly been greatly improved, 
The extension of mechanical methods, caused by 
the high price of labour and the abundance of 
capital, has tended to the displacement of the 
small factories, where supervision is always diffi- 
cult, and where, owing to the small turnover, there 
is not sufficient ey yeep to ensure. sound 
hygienic conditions. ith a large factory, too, 
there is a readier recognition of the fact that 
healthy conditions conduce to efficiency. 

The Inspector's report conveys a distinct impres- 
sion of improvement in connection with the ventila- 
tion of factories, which in the case of textile works ig 
most important. The minimum rate of delivery 
of fresh air is assumed as 600 cubic feet per head per 
hour, and the maximum proportion of CO, in the 
air of a room 14 per 10,000 On such pro- 
portionate basis careful observation is taken of the 
condition in all factories. Where there is mechani- 


cal ventilation the eupply of fresh air is accepted 
as a fair basis, regard being had to ibilities of 
short-circuiting between inlets and outlets. In 


other cases the carbonic acid standards are enforced, 
the limit in humid cotton cloth factories being 9 parts 
of CO, per 10,000, without any modification to meet 
the use of gas for lighting, or any allowance for occa- 
sional excess of CO, in the open air. Gas lightin 
involves trying conditions, and the application 
electric light has resulted in very considerable im- 
provements. The humidity of the atmosphere is 
another difficulty. Operatives object toany humidi- 
fication, but under certain atmospheric, conditions 
the free admission of untreated fresh air interferes 
with manufactures, while with imperfect ventilation 


-| the moisture from respiration prevents undue dry- 


ness. This is one of the problems which a special 
committee is considering, as it renders difficult the 
use of ventilating appliances in factories, and is one 
of the many causes which induce the operatives them- 
selves to stop out practically all supply of fresh air. 
In small work-rooms, notably in home industries, 
there is considerable difficulty in ensuring ventila- 
tion and in obviating phthisis and other hazards. 
Where there is only the minimum air space allowed 
by the Act (250 cubic feet per head) the air ofa 
room should be changed almost three times per 
hour to limit the CO, to 12 per 10,000, or 4.8 times 
for a proportion of 9 OO, per 10,000. As 
temperature, which may not be quite so important 
from the health standpoint as ventilation, the 
factory authorities aim at the maintenance of 55 deg. 
Fahr. in the case of sedentary occupations. In 
trying to realise this condition the small factory 
owner adopts very haphazard methods. Ventilating 
jets, flueless gas-stoves, and other sources of air 
pollution are resorted to, and it is difficult at all 
times for the inspector to ensure some more effective 
system. These hazards, affecting health, are, how- 
ever, only operative now in small factories— 
notably laundries ; but even in their case pro- 
gress is being made. 

In reference to the more direct sources of danger, 
it is shown that last year there were due to all 
causes 124,325 accidents, including accidents at 
docks ; and of the total 1179 were fatal. The pro- 
portion is thus one accident _ annum to every 
two factories or workshops. In the case of male 
adults the number injured per 1000 employed in 
a recent year was only 25.7, while the number of 
fatal cases was only 0.26 per 1000; in the case of 
youths the rate of all accidents was 30.8, and 
of fatal accidents, 1.8; for children, the rate of 
accidents was 10.1, and of fatal accidents 0.06, 
or six out of every 100,000 children employed. 
These figures are suggestive of the small number 
of accidents, of the greater liability of youths to 
injury, and of the practical immunity of children 
from fatal accidents. It is true, as we have already 
pointed out, that there is an apparent increase in 
the total number. This is due to the wider 
radius of factory legislation, and the more com- 
prehensive liability of employers under the law, 
whereby more accidents come under the cognisance 
of the factory inspectors. If we take triennial 
periods, we find that fatal accidents have increased 
in number in 1905-7 over the previous triennial 
period (1902-4) by 5.8 per cent.; while as com- 

with 1899-1901 the increase is 7.6 per cent. 

n non-fatal accidents the rate of increase has been 
four times greater than in fatal accidents, which is 
consistent with the view that the cause is to be 








found in recent legislation, since more accidents 
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of a trivial nature involve compensation, and there- 
fore notification. 

As to the causes of accidents, and the possibility 
of their being prevented, there is the striking fact 
that 1623 casileate, four of them fatal, were due 
to the cleaning of machinery in motion, a large 

roportion of them in. contravention of the Act. 

he total compares with the 1390 in the pre- 
vious year and 1109 in 1905—an increase of nearly 
45 per cent. in two years. It would be difficult 
to find cause for almost any one of these acci- 
dents other than carelessness on the part of the 
workman or thoughtlessness on the part of the 
employer. Again, — proportion of accidents is 
due to unguarded machinery. Fencing and other 
precautionary measures are strictly enforceable 
under the Act, and we have from time to time illus- 
trated simple expedients for safeguarding employés. 
These, we are glad to note, have been exten- 
sively adopted, and the number of complaints 
has been decreasing. Many prosecutions have 
-had to be taken against workmen, as_ well 
as employers, for running machinery without 
these safeguards. We note, for instance, from 
the circular of the Home Secretary that in many 
cases efficient guards provided by the occupier have 
been discarded by the workmen ; it still rests with 
the occupier to use due diligence in enforcing the 
maintenance of the means of safety provided. A 
workman who wilfully removes them, contrary to 
instructions, is liable to prosecution, and should be 
roceeded against even by his employer. Another 
requent source of avoidable accident has reference 
to the testing of boilers by incompetent persons, 
whereby fatal explosions have frequently arisen. 
Accidents, many of them serious or fatal, have re- 
sulted from the employment of boys in attendance 
on dangerous machinery, mill gearing, and in work- 
ing hoists and cranes. There can be no doubt that 
the carelessness and foolhardiness of workers under 
sixteen years of age involves themselves and others 
in serious risks. The necessity for increased pro- 
duction involves greater haste, and, perhaps, Tons 
tendency to watchfulness at machinery, so that 
there is the greater need for inculcating at an early 
age that scrupulous carefulness which we have 
hitherto been content to allow the experience of 
time to bring. 

As regards fatal accidents, the increase in the 
number is not so great in shipbuilding and engi- 
neering works as in some other descriptions of 
works, notably in docks, in foundries, and in cotton 
factories.. But this does not hold in respect of 
non-fatal accidents, which have increased propor- 
tionately, due, as already stated, to the operation 
of the Workmen’s Compensation Acts. Thus there 
were nearly three times the number of non-fatal 
accidents notified last year as compared with ten 
years ago in non-textile factories, while in textile 
factories the increase is from 4000 to over 6000. In 
foundry work the increase is most marked ; ten years 
ago the number of non-fatal accidents did not reach 
2000, whereas in the past four years they have gone 
up from 3800 to 6798. Of the total of 123,146 non- 
fatal accidents, 16,000 were due to persons falling, 
while falling bodies accounted for 23,600, and 
machinery in motion for over 36,000. In classify- 
ing the last of these number, we find that lathes 
are, as one would expect, an increasing cause of 
accident, largely because a greater number are 
being used, the accidents attributed to this cause 
numbering about 2700. Mill-gearing accounts for 
1998 ; punches, presses, &c., 1711; self-actin 
mules, 1227; cranes and lifting appliances, 4068 ; 
hoists, 697; circular saws, 2242 ; and grind-stones 
and emery-wheels, 669. Too much importance 
should not be attached to the increase in the 
number of accidents, because if full data were 
available, it would be found that the actual con- 
dition does not bear out the apparent increase in 
the hazards to which labour is subjected. 

We have referred to the improvement in the 
hygienic conditions, and may conclude our article 
with a reference to the cases of poisoning due to 
dangerous occupations. The Workmen’s Compen- 
sation Acts have increased the occupations classified 
as dangerous ; but notwithstanding this the mor- 
tality from this cause shows a steady decrease. 
Thus, for instance, as regards lead-poisoning the 
cases were 632 in 1906 and 578 in 1907, while the 
fatalities in the same years were 33 and 26 respec- 
tively. The decreases were chiefly in connection 
with the manufacture of white lead, smelting of 





metals, coach-making, and, in a less degree, 
pottery. In connection with the Sheffield in-! 


dustries there has been a heavy incidence of 
phthisis, and conferences are being held between 
employers and men with a view of drawing up 
regulations to ensure the suppression of dust 
in drying, inding, &c. ere, however, as 
throughout the whole industrial community, the 
difficulty of enforcing such regulations in the 
home industries, such as exist even in the cutlery 
trade in Sheffield, is very great. Another depart- 
ment of industry in which special investigation has 
been made has reference to the manufacture of 
lucifer matches; but it is gratifying to know that 
since 1904 no case of phosphorus necrosis has been 
reported, except from one factory, and a careful in- 
vestigation is being made. In this industry, perhaps 
more than any other, it is especially desirable to 
encourage the substitution of continuous automatic 
machinesfor hand labour. These machines for match- 
making are imported, and the details are, to some 
extent, trade secrets; but even so, there should bea 
more active substitution of machine for hand work. 
A second consideration is the treatment of the ex- 
haust from these machines and from the manual 
processes, as the phosphorus fumes entering the 
room are dangerous, even although the ventilation 
otherwise is satisfactory. More still could be done 
if the workers would allow careful dental exami- 
nation and treatment; but here, as in many 
other cases, the worker is himself the greatest 
obstacle to the minimising of dangers. Of course, 


in these as in most other dangerous trades, the, 
use by the public of a substitute for the article. 
danger in its manufacture would solve 


involvin 


the problem. In this ticular instance there 


is no valid reason for objecting to safety matches. : 


But it would be unfortunate in the interests of 
science, and particularly of mechanical invention, 
if there were removed any part of that stimulus to 
ingenuity which has been so efficacious in over- 
coming dangers in manufactures, and has, there- 


fore, assisted materially in industrial development. | 





THE ENGINEER AND OIL ANALYSIS. 

Ir is not at all uncommon to hear the value of 
oil analyses called in question by engineers on 
whose behalf they have been made, and it hardly 
seems superfluous, therefore, to say a few words 
on a matter in which so many are interested. In 
itself the analysis of oils as a branch of analytical 
chemistry has made great strides in recent years, 
but the same cannot be said as regards the utility 
of the analyst from the steam-user’s point of view. 
There are many, no doubt, who will contend that 
the average engineer is opinionated, because he 
prefers to waive aside the assistance which chemistry 
offers, and to plod along in the light of his own pre- 
dilections and experience. Others, however, will 
recognise that this hesitancy on the part of an 
engineer to accept the analyst’s figures as all-con- 
clusive is not necessarily founded on prejudice, 
but may be the result of disillusion in the past. 
The pe For of lubrication is a wide one, and in 
order that our available space may not be exceeded, 
it will be necessary to limit our remarks to some 
particular topic, such as marine engineering ; and 
we shall attempt to show where, ia our opinion, 
the services of the oil analyst may be usefully 
engaged, and where also they may be dispensed 
with advantageously. In an ocean-going steamer— 
let us say, one engaged in the tropical produce trade, 
with refrigerators—there will be at least five diffe- 
rent kinds of oil used—viz., engine oil, cylinder oil, 
crank-chamber oil, arctic oil, and colza oil. We will 
consider these now in the above order. The engine 
oil is always a purified mineral: oil, to which a 
certain proportion of blown or oxidised vegetable 
oil has been added. The object of this addition is 
to enable the mineral oil to show sufficient visco- 


sity at the elevated temperature Me near when 
y 


in use. The various firms supplying such oils 
make a great show of secrecy with regard to their 
composition ; and, in the case of some brands, it 
is confidently asserted that the component parts 
cannot be disclosed by analysis. 

With this we are not atall in agreement, as there 
is no difficulty in arriving at the proportions of 
mineral and vegetable oil present—that is, presuming 
the matter is in the hands of a competent analyst. 
There certainly is considerable difficulty in saying 
which particular non-mineral oil is present, but for 
practical purposes it is of no real importance to 
particularise between blown rape or blown cotton- 
seed oil, or, indeed, to say whether these have been 
substituted either wholly or in part by an animal 





oil, such as neatsfoot. The main desideratum is 
that there should be fatty oil present, and, what 
is of almost as much importance, in sufficient 
quantity. Here the chemist is certainly of utility. 
Where an engineer is using a brand of engine-oil to 
his perfect satisfaction, the chemist can tell him its 
proximate constituents, and should any substi- 
tution be contemplated, either from considerations 
of price or from a friendly inclination to give the 
business to some other firm, the new samples can 
be analysed prior to any change being made. The 
prices of these mixed oils depend to a great extent 
upon the proportion of fatty oil present, and in 
times such as we have recently experienced, the 
high prices ruling for fats and vegetable oils have 
been a cause of some concern and trouble to the oil- 
blender. With this aspect of the business the pur- 
chaser is not, of course, concerned ; but where so 
much competition exists, it will be recognised as 
advisable that in his own interests, as well as in 
those of business integrity, the engineer should occa- 
sionally take counsel with the chemist. 

In speaking as to the advantages of analysis with 
regard to this class of oil, we do not overlook the 
fact that something more than a proximate analysis 
may be required. A mineral oil may be well or 
indifferently refined, and a blown vegetable oil may 
contain far more than a normal amount of fatty 
acids. The latter defect will, of course, be noted 
by the analyst in his report, but it is not so easy to 
speak in precise terms about the mineral oil. Still, 
despite the limitations of analysis in this direc- 
tion, the engineer can certainly utilise to his 
advantage the services of the chemist with regard 
to engine-oil generally. Certainly mysterious 
cases are within our knowledge where oils of iden- 
tically the same chemical composition have given 
good results in one ship, and proved unsatisfactory 
on another of the same fleet. Such cases, however, 
are only rare, and it is quite possible that a minute 
inquiry into all the circumstances would disclose 
some unconsidered factors of importance. 

In regard to cylinder oils, we are not inclined to 
look as favourably upon the claims put forward by 
the analyst. In these days of high pressures the use 
of pure mineral oil as a cylinder lubricant is almost 
universal, and the question as to the proportion 
of different components does not arise. Analysis 
may show that a sample is pure mineral oil, but 
it does not give any data from which we can predict 
its action in a high-pressure cylinder. Cylinder oils 
are sold at. very varying prices, but there is a 
general consensus of opinion among marine engi- 
neers that the high-priced oils are worth the money 
asked for them, or, at any rate, that it is false 
economy to save money by buying cheaper oils 
which may show practically the same specific gravity, 
flash-point, and freedom from mineral acid. Low- 
priced oils have been reported upon by analysts as 
being practicaly identical with certain high-priced 
brands on the market, and the confiding engineer 
who has gone by the analyst’s certificate has had, in 
many cases, cause to rue hisaction. What makes 
the use of a high-quality cylinder oil more impor- 
tant to-day, than was the case only a few years ago, 
is the extended employment of high-priced metallic 
packing. Where the piston-rod is not efficiently 
lubricated, the packing gets scored and worn away, 
this being primarily due to the carbonisation of oil 
unable to withstand decomposition at the high 
temperature. The replacing of the worn packing 
may easily cost more than the saving effected in the 
oil bill, and then there is all the time and worry 
connected ‘with such a contretemps to be taken into 
consideration. It is not surprising, then, to find 
marine engineers disinclined to call in the chemist 
in regard to the placing of contracts for cylinder-oil, 
preferring rather to act in the light of their own 
experience. 

ere a word should be put in on behalf of 
the chemist. It is by no means certain that, 
given sufficient time and remuneration, he could 
not arrive at results in the laboratory which 
would be fully corroborated in practice. Fre- 
quently, however, he is requested to report, as 
soon as possible, in order that a contract may be 
placed, and almost always he is expected to do the 
work at a figure which makes any special or elabo- 
rate tests quite out of the question. There is, of 
course, with regard to this latter point, a good 
deal in a query recently put to the writer by the 
managing director of a steamship company, as to 
where he gained if he spent as much or more on 
chemical ab arse than he saved by changing his oils. 
A sound, but possibly unconvincing, answer to this 
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would be, that if the change proved satisfactory, the 
co3t thereof would be recovered in the savings of 
succeeding years. Probably this argument would 
weigh more strongly than it appears to do if there 
was more confidence in the analyst’s powers to 
differentiate between the various mineral oils on 
the market. It is no good, however, affecting to 
ignore the existing limitations of an ordinary com- 
mercial analysis, and where no more than this is 
asked for or desired, it is not much good for the 
engineer and the chemist to come into business 
relations, as far as cylinder oil is concerned. With 
regard to crank-chamber oil the position is very 
much the same. It eonsists of a pure mineral oil, 
and, like the cylinder oil, it is sold at very varying 
prices. As only comparatively small quantities 
are used, there is even less inducement to make 
an elaborate investigation of new samples than 
there is in the case of cylinder oil, which it much 
resembles in its physical characteristics. 

Arctic oil, which now comes up for consideration, 
is a special brand of lubricating oil in use on 
steamers fitted with refrigerating machinery, the 
hame having reference to the incidence of its em- 
ployment. In composition it is a pure Russian 
mineral oil, free from the paraffin which characterises 
the American product, and which would separate 
out at low temperatures. In this case the chemist 
can testify to the general composition of the oil, but 
as regards. its non-freezing properties a sample can 
be tested on the ship with greater efficiency and at 
less expense than if this was undertaken in the 
analyst's laboratory. 

Colza oil, to say a word about the last oil on 
our list, might, with advantage, be submitted to 
the analyst more often than is customary. The 
variation in the price of different brands is quite 
as striking as in the case of cylinder oils ; but we 
are not prepared to state that the highest priced 
is, without doubt, the best. It is used only for 
lighting purposes, and of late years has found 
serious competitors in kerosene and the electric 
light. Mention ought, perhaps, to be made of 
turbine oil, which is, no doubt, destined to be of 
more general interest in the future than is at present 
the case. One or two brands are already firmly 
established on the market, and when competition 
becomes more general the marine engineer will do 
well to consult the chemist before making a change. 
To conclude, in what has been said above no notice 
has been taken of possible gross adulterations, such 
as the addition of resin oil or soap, to increase the 
viscosity of mineral oils. In the detection of such 


impurities analysis must, of course, be resorted to ; 
and it is always advisable for steamship owners to 
keep in stock samples of their standard qualities 
of oils, so that comparisons can be effected at any 
time with deliveries on contract, or with new 
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samples submitted by competitive firms. An even 
preferable plan, which is followed to some extent, 
is for the standard samples to be deposited with 
the analyst employed by the shipping company. 








THE LOTSCHBERG TUNNEL. 

Tue Létschberg Tunnel, in which a serious 
accident occurred last week, will, when completed, 
form a second important route to the Simplon 
Tunnel. The present route vid the Rhéne Valley 
serves the western portion of Switzerland. The 
new route will put Basle and Berne, vid the Chemin 
de fer des Alpes Bernoises, directly in communica- 
tion with the Italian system vid the Simplon Tunnel, 
and will obviate wide detours into and up the 
Rhone Valley on the one hand, or, on the other, 
through the St. Gothard Tunnel. 

The connecting-link now under construction is, 
therefore, of considerable importance. It consists 
of a railway from Frutigen to Brigue, at the 
northern end of the Simplon Tunnel. The length 
of the line, of which we give the profile in the 
figure above, for which we are indebted to Le 
Génie Civil, will be 58.475 kilometres (36.3 miles). 
In this distance there will be a considerable amount 
of tunnelling, in addition to the main Liétschberg 
Tunnel, 13,735 metres (8$ miles) in length. On 
leaving Frutigen, standing at an elevation of 
781 metres (2562 ft.) above the sea-level, and about 
55 kilometres (34 miles) 8.8S.W. of Berne, the 
line runs along the eastern side of the valley of 
the River Kander. Between the 6th and 12th 
kilometre, after leaving Frutigen, the line climbs 
up the valley side by means of a double bend 
and spiral tunnel, and at about the 20th kilometre 
reaches the entrance of the Létschberg Tunnel. 
The gradient of the northern approach is for the 
most part 1 in 37, several short tunnels and a 
large number of bridges being n on this 
section. The entrance to the summit tunnel is at 
an elevation of 1199.6 metres (3935 ft.) above the 
sea-level. The highest point of the line is in the 
tunnel at rather more than 6 kilometres (3.72 miles) 
from the north entrance, where an elevation of 
1245.27 metres (4084 ft.) is reached. The gradient 
on this portion of the tunnel is1lin 143, After 
passing the summit the gradient changes to a falling 
one of 1 in 263. The southern entrance to the 
tunnel is at Goppenstein, at an elevation of 1218 2 
metres (3995 ft.), whence the line descends the valley 
of the Lonza, a tributary of the Rhéne. Just before 
reaching Giesch the line makes a right-angle bend 
towards the east, and turns up the valley of the 
Rhéne, winding along its northern side, until it 
finally crosses the river and joins the Rhéne 
Valley line of the Chemins de fer Fédéraux from 
Lausanne to the Simplon Tunnel, at Brigue. For 
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the greater part the descent from Goppenstein to 
Brigue is accomplished on gradients of 1 in 37, with 
the exception of, the last 24 kilometres, which is 
racine level. Brigue is at a distance of 113.57 
ilometres (704 miles) from Berne, and stands at 
ns fs papa of 681 metres (2234 ft.) above the sea- 
evel. 

The construction work has been divided up into 
four sections, which comprise, respectively, the 
building of the approach line on the north side, 
the driving of the main tunnel from the north 
entrance, the driving of the tunnel from its 
south entrance, and the construction of the 
southern — There are at present em- 

loyed on the work altogether some 3200 men. "At 
rutigen there have been erected stores, smithies, 
saw-mills, and workshops for the repair and main- 
tenance of the plant used on the work. . The tools 
are all electrically driven, three-phase current being 
supplied from a central station at Spiez, trans- 
formed from 15,000 to 250 volts. At Kandersteg, 
at the northern entrance to the main tunnel, the 
installation includes a transformer station for re- 
ducing the 15,000-volt current supply to 125 volts 
for lighting, and to 500 volts for driving purposes. 
Close to the transformer station are installed four 
air-compressors, two of which, each of 400 horse- 
wer capacity, supply air at 10 kilogrammes 
{142.2 lb.) pressure for machine and drill working, 
while the other two, of 250 horse-power each, 
supply air at a pressure of 120 kilogrammes 
(1704 lb.) for the locomotives. Electrically-driven 
centrifugal pumps and ventilation fans are likewise 
installed at this point, while there are, in addition, 
shops for the repair and upkeep of the machinery 
and other plant, &c. i 

The installation at Goppenstein, at the, south 
entrance to the tunnel, is practically-gimilai to that 
at Kandersteg, three-phase current being supplied © 
from 4 power-station on the River Lonza, at 5000 
volts. The voltage of the supply is shortly to be 
raised to 15,000, to be transformed down to 500 for 
power purposes, and 125 for lighting. At Brigue 
the plant is similar to that laid down at Frutigen, 
single-phase current at 250 volts being ougplied 
by the local Société d’Electricité de Brigue-Naters. 

The tunnel itself will accommodate a double line 
of.rails. Its extreme internal width inside masonry 
will be 8 metres (26} ft.). The central portion of 
the arch will be finished to the are of a circle of 
4 metres (13.125 ft.) radius; the height from the 
rail-level to the céntre of the roof arch is 6 metres 
(19.68 ft.). A drain 60 centimetres (234 in.) wide 
and of the same depth runs down the centre of 
the tunnel. The plant employed in the construc- 
tion of this part of the undertaking includes com- 
pressed-air drills of several types. Small com- 
pressed-air locomotives handle the dump and 
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workmen’s cars. The construction lines are of 
75-centimetres (19 in.) gauge, and are worked in 
the o by small four-coupled and eight-coupled 
preeltin, sodn Be 

At the beginning of this month the heading had 
been driven a distance of 2575 metres (2820 yards) 
on the northern side. This has been mostly 
through limestone, in which work proceeded easily, 
so that sometimes progress to the extent of over 
20 ft. was made ina day. Later, however, granite 
was encountered as the heading neared the valley 
of the Gastern, shown in the profile given here- 
with. The accident that occurred last week, in 
which twenty-five men unfortunately lost their 
lives, appears to have been due to the blasting 
operations in the tunnel shattering the wall of 
rock dividing it from the moraine at the bottom of 


the valley along which the Gastern, or Kander, runs. |. 


On this occurring water ran through into the work- 
ings from the river in the valley overhead. On the 
southern side the work has proceeded, so far as the 
heading is concerned, for over 2000 metres (2188 
ards) through gneiss of a very hard character. The 
dines have thus covered more than one-third of 
the total length of the tunnel, and the enlarging 
of working to the full size of the tunnel is pro- 
ceeding rapidly. The work is to be finished b 
September 1, 1911; but the recent accident will 
probably involve considerable delay. The line is 
to be handed over, coming to contract, by 
March 1, 1912. The undertaking has involved 
much preparatory work in the way of providing 
roads for the transport of material, only tortuous 
mule-tracks existing in many places. 





NOTES. 
DesuLpHurisinc OF IRON IN THE ELECTRIC 
InpvucTIon FuRNACE, 

Partrousrs of the experimental heats conducted 
at Vélklingen with a Rochling - Rodenhauser fur- 
, nace, to which Mr. Hiirdén referred in his paper 

recently read before the Faraday Society,* have 
. now been published by Professor B. Osann in Stahl 
und Eisen of July15. Although the problems cannot 
be regarded as solved yet, the experiments throw 
considerable light on the subject and deserve atten- 
tion ; for the i given concern eight com- 
plete heats and the full analyses made at the various 
stages—in most cases five—of each heat of carbon, 
manganese, silicon, | ea tae: and sulphur ; the 
compositions of the fluxes are also stated. Three 
chief reactions, Professor Osann remarks, must be 
distinguished and conducted in proper sequence— 
dephosphorising, carburising, and desulphurising. 
The phosphorus must first be removed ; the two 
other reactions may be started almost simulta- 
neously. The phosphorus has to be oxidised by 
the oxygen of magnetic iron oxide (scale from the 
mills). Lime must be present during this stage ; 
manganese proved useless. To start the two other 
reactions simultaneously by the addition of carbon 


and ferro-silicon is advisable, lest fresh iron oxide | P 


re-enter the slag. The slag must be free of iron 
before the desulphurising commences. That lime 
will not bind the sulphur in the presence of FeO, 
when the reaction FeO + CaS = FeS + CaO 
will occur, had already been demonstrated by 
Finkener and Hilgenstock in 1893. Lime alone 
cannot remove the sulphur therefore, nor did they 
succeed at Voélklingen with lime and manganese. 
The case is different in the converter and in the 
puddle furnace, it is pointed out. There the sul- 
phur is bound by the manganese ; the manga- 
nese sulphide rises to the top of the , where 
the sulphur is burned, and the MnS does not 
re-react with the FeO in the same way as 
the CaS. Professor Osann admits, however, that 
the thermo-chemistry of these reactions is not 
quite settled yet. At Vélklingen the desulphur- 
ising was most satisfactory with ferro-silicon. It 
had been noticed that the smell of sulphur dioxide 
became strong when sand had been added to the 
slag. This addition rendered the slag more fluid, 
but too much sand provedinjurious. As the burn- 
ing silicon liberates a considerable amount of heat, 
ferro-silicon was applied directly after the addition 
of the retort carbon. A 50 per cent. ferro-silicon 
was used, and lumps of this alloy as big as 
were first thrown into the metal, with the object of 
starting a slow reaction. When a suitable slag had 
been formed, smaller grains of ferro-silicon were 
added, until the iron contained about 0.5 per cent. 





* See ENGINEERING, July 10, 1908, pages 45 and 46 ante. 
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of silicon. The other chief constituent of the slag 
should be lime. The attempts to replace the lime 
by magnesia or by alkali carbonates were not 
encouraging ; the latter attack the lining too much, 
and the former failed, as did also the substitution 
of manganese for silicon. The addition of calcium 
carbide did not answer either. A smell of acety- 
lene was noticed when the slag was discharged into 
water ; but Professor Osann considers that the for- 
mation of calcium carbide in the bath was only a 
secondary feature. It is possible, however, that 
the sulphur partly escapes as gaseous silicon sul- 
phide. This compound would at once be decom- 
posed with formation of silica on coming in 
contact with the moist atmosphere. The other 
decomposition product should be sulphuretted hy- 
drogen, which Poodiceer Osann does not mention. 


Tue County Councit Works DEPARTMENT. 


Words, it is said, sway the world, and, reckoned 
by this standard, the London County Council 
should, in view of its recent records, have materially 
improved its position amongst the ruling bodies of 
the universe, as greatly prolonged sittings of that 
body have now become almost a normal occurence. 
Nevertheless, old-fashioned people will still prefer 
to estimate the efficiency of a representative body 
not by the length at which matters are discussed, 
but by the business done, and in their view the 
floods of eloquence which are now expended with 
the object of obstructing rather than forwarding 
the business of the Council are little calculated to 
enhance its prestige. The latest example of this 
recently develo garrulity had as its object to 
delay for a few hours only, it could not be more, 
the decision of the Council to abolish the Works 
Department, which, it appears from the majority 
report, can only be carried on at a serious annual 
loss to the ratepayers. The manager of the depart- 
ment states that the turnover should not fall below 
400,000/. per annum if even the semblance of suc- 
cess reached under the old conditions is to be 
maintained. In the old days, it will be remem- 
bered, it was the practice of the Council not to call 
for competitive tenders from contractors for the 
execution of new works, but to give the department 
the option of carrying out the work at the engineer's 
or architect’s estimate. If this option was accepted, 
the department was held to have made a profit, pro- 
vided the actual cost was below the estimate, even 
though there might be excellent reason for believing 
that a contractor would have done the work for still 
less. Under the new régime this attempt to delude 
the ratepayers as to the true position of the depart- 
ment was, of course, abandoned, and it then became 
obvious to all that the maintenance of the Works 
Department on an impartial basis would involve a 
direct charge on the rates. This view is, we gather, 
not disputed by the members of the sub-committee 
who submitted to the Council a minority report 
y nase to the conclusions of the majority. A 
characteristic feature of this minority report is the 
It 
is also complained that for the construction of a 
sewer passing by St. Paul’s, the estimated cost 
of which was 397 ,000I., the offer of Messrs. 
Mowlem to do the work at a much less cost than 
the Works Department was accepted. Whilst the 
determination of the present Council that the 
Works Department must not be credited with 
imaginary profits has had something to do with the 
present condition of affairs, in which the value of 
the works referred to the department has been 
so greatly reduced; there are, it appears, other 
contributory reasons, since, as the ratepayers will 
be glad to learn, the total expenditure of the Council 
on new works appears to be steadily diminishing, as 
the following figures show :— 


lea advanced for still more talk on the subject. 
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Even under the old régime, therefore, there would | ago 


apparently have been some difficulty in maintaining 
e turnover of the department at the 400,000/. 
per annum declared essential by its manager. In 





fact, for the twelve months ending 1909 the figure 
will not apparently exceed 172,000/., whilst the 
establishment charges, inclusive of foremen’s wages 
and the like, will nearly 31,0001. The capital 
outlay in establishing the department was 112,7281., 
of which 86,8931. is outstanding, and the present 
value of the plant and machinery is estimated at 
76,5711. It will not, of course, realise this on sale ; 
but the Finance Committee hold out a hope that 
the deficit may be at least partially covered by the 
sale of the land and buildings at present occupied 
by the department. After a debate which lasted 
into the small hours of the morning, the advice 
embodied in the majority report was adopted by 
the Council, and thus comes to its end an ill-advised 
and unprofitable enterprise. 





THE INSTITUTION OF MECHANICAL 
ENGINEERS. 

THE annual summer meeting of this Institution 
is this year being held at Bristol, where now there 
are assembled a party of some three hundred mem- 
bers and their friends. As usual, the serious busi- 
ness and pleasure of the week did not begin till 
Tuesday morning, when the President, Council,»and 
the members were officially received in the hall of 
University College by the Mayor of Bristol; -the 
principal of the college, the members of the Recep- 
tion Committee, and other gentlemen. The hall 
was kindly put at the disposal of the members: for 
the reading and discussion of the various papers ; 
but, unfortunately, its acoustic properties’ are so 
extremely bad that the speakers could only be fol- 
lowed with the utmost difficulty. - The ‘members 
took their places at 10 o’clock, when the Lord 
= of Bristol, Alderman Sir Edward B. James, 
said that it gave him the greatest pleasure 
to be able to be present and welcome the Institu- 
tion to Bristol. England owed her prosperity 
largely to engineers. Civil engineers carried out 
the construction of docks, waterways, and railways, 
but mechanical engineers provided them with the 
machinery for carrying out such work. England’s 
superiority at sea was greatly dependent upon engi- 
neering skill, and the visitors were that day wel- 
comed to the ancient and historic city which pro- 
duced the pioneer ship of the mercantile marine, 
and sent it, first, across the Atlantic. The speaker 
had the greater pleasure in extending welcome to 
the Institution because the late Sir Geo. Edwards, 
the father of the Lady Mayoress, performed the 
same function thirty-one years ago, as chief magis- 
trate of the city. There was another interesting 
coincidence in connection with the present visit. 
The chief magistrate in 1877 said, according to the 
local papers of that day, that the inhabitants had 
opened, during his year of office, ‘‘a large dock at 
the mouth of the river, by means of which they 
could now receive any ship afloat.” The very same 
words might be used again to-day with reference to 
the Avonmouth Dock, which the members would 
inspect in the course of their visit. The speaker 
then touched onthe architectural and maritime 
features of the city, and the beauties of the sur- 
rounding neighbourhood, and expressed the hope 
that the Institution would not again allow thirty- 
one years to elapse before their next visit. 

Professor C. Lloyd Morgan, LL.D., F.R.S., 
Principal of University College, Bristol, said he 
regretted very much that the Right Hon. Lewis 
Fry, Chairman of the Council of the College, could 
not be present to welcome them as he had hoped. 
It fell, therefore, on his own shoulders to welcome 
the Institution to the College, and to beg them to 
accept the hospitality of the hall in which he spoke 
and the adjoining offices. Education of an engi- 
neering nature had not by any means been neglected 
in the College, and he hoped that the latter would 
soon be of a future university of Bristol, in which 
the facilities for engineering education would be 
greater. He congratulated them onthe number of the 
members present, and wished them success in every 
aspect of their meeting. The benefit of such meet- 
ings did not consist merely in hearing papers 
and discussed, but in the opportunities offered for 
friendly social intercourse with men engaged in 
different branches of the same profession. _ 

The President, Mr. T. Hurry Riches, said that 
the words of the Lord Mayor had raised up memories 
of the last visit of the Institution over thirty years 
. He was then more or less a young man, and 
had had the honour of presenting a paper dn ** The 
Rescue of Impri wa Welsh Miners.” He well 
remembered the kindly welcome extended to the 
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Institution by the Lord Mayor of that day, and 
they were also cordially welcomed by the Master of 
the Society of Merchant Venturers when they came 
there under the presidency of Mr. Thos. Hawksley, 
whose son he was pleased to see present. The 
speaker felt sure the members were grateful for 
their welcume, and appreciated the excellent pro- 
gramme which had been arranged for them. He 
thanked the previous speakers most heartily for 
their words, and, referring to what was said by 
Principal Morgan, expressed the hope that Bristol 
would soon possess a university. The engineers of 
the future would need a high degree of education, 
but they must be none the less practical. Many years 
ago the speaker was taken by his father round the 
shipbuilding yards of Messrs. Hill and Sons, of 
Bristol, and saw gun-boats being built for the 
Government, for use in the Russian War. It 
seemed strange that Bristol, which also sent 
out the first ship to cross the Atlantic, did not 
maintain the place in shipbuilding it once held. 
Coal and iron were near, parts that could not be 
made could be obtained cheaply, so why did not 
the inhabitants attempt to recover the trade. He 
often felt that the money which was spent at a dis- 
tance by ports like Bristol and Cardiff might well 
be spent in the respective towns. Bristol was 
once the biggest shipowning port in the Channel, 
and she, with the neighbouring towns, ought by 
reason of their location to control a vast amount of 
the maritime trade of the country. He thanked 
the City and the University College once again for 
their welcome to the Institution. 

The Secretary then read the minutes of the last 
meeting and announced the names of the new can- 
didates elected to the Institution. 


Inctinep Retort CoaL AND CoKE-HANDLING 
Puiant at BRISTOL. 


The President then called upon Mr. William 
Stagg, of Bristol, to read his gy on ‘Inclined 
Retort Machinery for Gas-Works.” We print this 
paper in full on page 154. 

he President, having proposed a vote of thanks 
to Mr. Stagg, which was carried with acclamation, 
called upon Mr. Atherton, of Derby, to open the 
discussion. 

Mr. W. H. Atherton said that Mr. Stagg had 
pointed out that the introduction of coal-projecting 
machines and ram dischargers had checked the pro- 
gress of the inclined-retort system, because these 
appliances enabled retorts to be discharged and 
p 3 ee by machinery working on one side only of 
the bench. This, however, was not the sole reason 
for the development of projectors. Most gas-works 
were already equipped with hand-charged horizontal 
retorts, and the use of projectors enabled the old 
settings to be utilised, and labour-saving methods 
to be adopted with low capital outlay, and no inter- 
ruption of working. Also, as had been pointed out, 
a freer hand in the choice of coal was possible. 
Projectors, however, were dirty in operation, and 
clouds of dust were given off in charging. In an- 
other decade he looked forward to seeing both hori- 
zontal and inclined retorts displaced by verticals. 

Perhaps the author could give some idea as 
regards the difference in capital cost of two new 
retort-houses of equal capacity, one with inclined 
retorts and the other with horizontals, both with 
modern appliances. The ideal system in principle 
was the'use of vertical retorts, as in the Woodall- 
Duckham system, where coal was continuously 
supplied at the top, and coke continuous Wy or inter- 
mittently, withdrawn at the bottom, The system 
was being tried on a small scale at three English 
gas-works, though not yet with entire success. 
Germany the speaker believed that intermittently- 
fed vertical returts were in use on a large scale. 

As regards details of coal-handling plant, the 
receiving-hopper below ground was shown in Fig. 8 
as unusually shallow, the inclination of the sides 
being only about 36 deg. Had Mr. Stagg found 
that run-of-mine coal would flow freely from such a 
hopper without hanging up on the sides ? The Jigger- 

, oF reciprocating shoot, was a modern deve- 
lopment, but was much better than the use of 
sliding-doors alone, as with the latter the coal 
often got jammed and had to be stirred up by hand. 
The jigger-feed should be adopted generally, in 
spite of its somewhat greater cost and room, as it 
was the only way of getting a regular feed with 
variable and lumpy material without frequent hand 
adjustment. 

An illustration of an elevator-chain would have 
been interesting. Roller-chains were successful if 





kept lubricated, but as this was hardly possible in 
practice, it was found better to use a rollerless chain 
of the Ley with hardened renewable bushes. 
The drive for the elevator-head, shown in Fig. 7, 
was unusual. A chain-drive was preferable, as 
being more flexible and requiring fewer bearings. 
In large elevators the top shaft was commonly 
driven through spur-wheels and a short counter- 
shaft, the latter being chain-driven. The Chain- 
Belt Engineering Company, of Derby, were now 
a a retort-house elevator to handle 50 tons 
of per hour, and the speaker had decided to 
adopt a friction or grip-chain drive giving a large 
reduction ratio at short centres. The driving 
sprocket was 14 in. in diameter, and the driven 
sprocket, keyed to the top shaft, 60 in. in diameter, 
with a plain grooved rim. The wedge action of 
the chain in the groove gave a more positive drive 
than a belt, but, nevertheless, allowed slipping if 
necessary. In this elevator the top shaft was 
carried in roller-bearings, the buckets were fitted 
with rollers, and were bolted to a chain of the Ley 
bushed type. 


The three types of conveyor used in retort-houses | o 


were the scraper or push-plate, the band, and the 
bucket conveyors. All were good, but the scraper 
type, shown in Fig. 10, was probably the most 
convenient and durable where coal had to be 
deposited at a large number of points. Two forms 
of cross-section were given for this type (Figs. 7 
and 11). These the speaker eitieeed as having 
unduly deep push-plates, necessitating head-room, 
which was exceedingly valuable in a retort-house, 
and throwing great strain on the chains. He 
sketched on the blackboard a modified design, the 
trough of which was made of 6-in. by 4-in. angles, 
with flanges inwards, and riveted to a bottom plate. 
Renewable }-in. plates lay in the bottom of the 
trough. In conclusion, he humorously congratu- 
lated the author on discovering that the power to 
drive the plant was exactly 35.89 horse-power. 
Such accuracy was wonderful. 

Mr. Canning, of Newport, said that the paper was 
of special interest to him, as a few years ago he had, 
through the kindness of Mr. Irving, seen the plant 
in operation at the Avon-Street Works of the Bristol 

Company. At his own gas-works the directors 
had decided some years ago to instal coke-handling 
plant, and they had gas-engines to drive it. 
Gas-engines were very good for the pur , and 
thoroughly reliable, but at Newport electric motors 
had been installed, because the work was spread 
over so large an area. Coal was tipped from wagons 
into the hoppers, thence discharged into the 
breakers, and the rest of the operations were carried 
out on the lines described by Mr. Stagg, except 
that horizontal retorts were used. 

The speaker had procured some interesting 
figures as to the power taken by coal-breakers. As 
they had a separate electric-motor for the breaker, 
the power could be measured by recording instru- 
ments with great exactness. It was found that the 
load was anything but steady, and that sudden and 
great fluctuations constantly occurred. The speaker 
exhibited the card from a recording ammeter in 
evidence of this. Usually the power was from 
8 to 12 electric horse - power, though frequently 
it amounted to 20 electric horse - er.. These 
figures included the motor losses. hen working 
with hard cannel coal the motor took from 9 to 15 
electric horse-power, the power sometimes rising to 
20 electric horse-power. For such a load he con- 
sidered a gas-engine was admirably suited as a 
prime-mover. At Newport, owing to the height of 
the sidings, it was n to instal transporting 


In | plant for coal and coke, and they had decided on a 


telpher, working on a 1 in 22 ient. Coke was 
dropped into wagons of iron basket-work, con- 
structed of iron rods held fast at one end only, 
so that no buckling should be caused by the 
expansion of the rods due to the heat of the 
coke. ._The wagons were lifted by the telpher 
and taken to the coke-heap or elsewhere. The 
weight lifted was 1 ton ; the speed of lifting, 60 ft. 
oy minute ; and of travelling, 200 ft. per minute. 

oisting the empty tram consumed 83 electric 
horse-power ; ee a full tram, 7 electric horse- 
power ; traversing a light tram consumed 44 elec- 
tric horse-power ; and traversing a full tram, 7} 
electric horse-power. There were considerable ad- 
vantages in using a telpher for coke. 
no frictional contact of the coke with moving 
machinery. This contact was in the highest degree 
objectionable, for the hard gritty form of the 
carbon in coke cut like emery. Mr. Stagg had 


It caused. 





said that the chains extended by 10 per cent. in 
length as they became worn. Could he say whether 
this was caused by stretch of the links or wear at 
the numerous joints ? 

Mr. D. Irving remarked that Mr. Atherton had 
contrasted the methods described in the paper with 
others, and had referred to the question of vertical 
retorts. The value of the projector lay in the fact 
that it was applicable to existing horizontal retorts. 
The angle of inclined retorts pa aay about 
31 deg., but 45 deg. had been used. In Germany 
there were some small vertical retorts, and at 
Bournemouth a continuous system of working ver- 
tical retorts was in operation, the charge being 
removed from the bottom as fast as it was coked. 
The question of cost had been referred to, and this 
was a delicate subject to speak of in these com- 

titive times. The estimate for their own works, 

owever, had not been exceeded im any way, and 
the provision of the mechanical appliances descri 


in the r had done much to reduce the arduous 
work of the men in the gas-works of the city. The 
8 er was unders to say, on the suggestion 


the President, that as to costs he would make a 
communication to the Proceedings in writing. 

Mr. F. G. Wright asked whether Mr. Stagg 
could give the members any information about 
vertical retorts, as they were of great interest 
at the time. When the members came to Swindon 
he would be delighted to show any of them who 
were interested in gas-manufacture over the gas- 
works there. 

Mr. A. T. Tannett Walker, Member of Council, 
said he was glad to learn from Mr. Stagg’s paper 
that William Murdock, a past-President of the 
Institution, was the first man to use inclined 
retorts. Thespeaker’s own experience in handlin 
coal was entirely in favour of grabs. He had 
known of an installation handling 70 tons per hour 
prove itself 200 per cent. cheaper in working than 
the machinery it replaced. Grabs were cheap, 
simple, and efficient. In an installation handlin 
a million tons of sea-borne coal from Cardi 
annually, he had decided to use grabs throughout. 
They required very few men, and were extremely 
simple. The chain, illustrated in Fig. 13 of 
the paper, was of very ingenious construction. 
Pitch chains were invented by a Welshman, 
and such chains were called the ‘‘chaine du pays 
de Galles” in France to this day. [This particular 
chain illustrated is the design of Mr. W. J. Jenkins, 
of Retford, maker of the De Brouwer conveyor 
in this country. 

Mr. Charles Hawksley remarked that costs were 
misleading unless they included every item, such 
as capital expenditure, upkeep, labour, insurance, 
&c. He therefore ho that if any statements of 
costs were given, all such items would be stated, 
so that a correct opinion might be formed. 

Mr. Alfred Saxon pointed out that not only might 
the hot coke chains lengthen by wear, but that the 
might stretch under the influence of the strain an 
the heat. 

Mr. Stagg, in replying to the discussion, said 
that of the two sections of push-plate conveyor 
which he had given he infinitely preferred that 
shown in Fig. 12 to the one illustrated in Fig. 11. 
As regards Mr. Canning’s remarks on electrical 
power, the speaker did not use it, and so could not 
say much about it. He was very much interested 
in the figures given for the power used by coal- 
breakers. He had no means of checking them, but 
had no doubt that great and sudden variations of 
the power did occur, as stated by Mr. ing. 
Grabs were splendid things for handling small coal, 
but were no use for large coal. He could not say 
whether the adjustable sprocket shown in Fig. i4 
could ‘be attributed to Mr. De Brouwer or not, but 
it served its purpose admirably for obviating trouble 
due to the stretching of the chain. On the question 
of cost he was quite convinced that there was a 

reat saving in the use of machinery over hand 
abour, and he would not go back to hand work. 
He considered that the bulk of the stretching of the 
conveyor-chains was due to wear at the joints. 
These became very slack, and one did not need to 
look further for the cause of stretching. 


Forcep Lusrication ror. AXL8-Boxes. 

The next paper to be read was on ‘‘ Forced Lubri- 
cation for Axle-Boxes,” by Mr. T. H Riches, 
President, and Mr. Bertie Reynolds, of Cardiff. 
It was read in abstract by the Secretary. We repro- 
duce it in full on page 140. 

The discussion was opened by Mr. W, H. Allen, 
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who regretted that the authors had stopped at the 
description of the drawings, and had not given the 
results obtained. He recollected that in the year 
1881 that Mr. 8. Z. de Ferranti, then a mere boy, 
had come to him and asked him to make a little 
force-pump for lubricating purposes. Mr. Ferranti 
was then responsible for the management of 3000 
horse-power of plant in a little room in Bond-street 
for Lord Wantage. Everything was satisfactory 
but one outboard bearing of an alternator, and Mr. 
Ferranti decided to cure the perpetual trouble it 
gave by forced lubrication. As an instance of the 
curiosities of fashion, after that incident it be- 
came the custom to fit forced lubrication to all 
outboard bearings of alternators, and nowhere else. 
Then Messrs. Belliss applied the system to con- 
necting-rods, and it remained with connecting-rods 
for a long time instead of spreading, as one would 
imagine, to all the bearings. When it was applied 
universally to high-speed engines they could be run 
much faster, they used less oil, and wore less. At 
the speaker’s works there was a crank-shaft which 
had been taken out of an old engine which had run 
for seven years, making over 400 million revolutions 
(see ENGINEERING, vol. lxxviii., page 479). The wear 
was absolutely nothing in some places, and nowhere 
did it exceed a few thousandths of an inch. This 
was evidence of what forced lubrication would do. 

Mr. J. J. Podesta exhibited drawings of a 
self-lubricating axle-box for railway wagons, as 
made by the Patent Axle-Box and Foundry Com. 
pany, of Wednesbury. On the end of the axle 
was a disc of thin sheet steel, and the part below 
the neck was nearly filled with oil, in which the disc 
ran. The disc threw up oil on to the keep-plate, 
whence it ran down up to the neck. After being 
three months in service and running several thou- 
sands of miles, such a box still showed the traverse 
marks of the finishing cut. The device would work 
at very slow speeds; even when men pushed trucks 
about in yards it acted perfectly. 

Mr. W. Sisson said he had always understood 
that forced lubrication should beapplied particularly 
to bearings where the pressure was periodically re- 
lieved ; but in the axle-box illustrated in the paper 
the pressure, of course, was always in the same 
direction. Would the device work so well if there 


were no vibration, which caused instantaneous re- 


versals of pressure? Mr. Allen had spoken of the 
early use of forced lubrication in the year 1881, 
and it was with diffidence that one should criticise 
Mr. Allen on such a matter. But was it not a fact 
that footstep bearings had long before been fitted 
with what might be fairly called forced lubri¢ation? 
The speaker had a job on which he wanted to make 
joints tight under high pressure and rapid vibra- 
tion, and he was glad to gather from the paper 
that copper pipes with plenty of spring might be 
used. tt was stated in the paper that a con- 
siderable difference was found whether the pump 
was running forwards or backwards. This was 
attributed to belt-slipping’; but was the explana- 
tion correct ? It followed from the classical experi- 
ments of Mr. Beauchamp Tower that the lubri- 
cant should not be applied where the pressure 
was greatest. Why, then, not feed the oil in 
channels on each side of the point of greatest 
pressure, so that for one direction of rotation one 
channel would supply, and on reversal of direction 
the oil would get in through the other. Mr. Tower 
had found that he could not feed oil in at the part 
of a bearing where the pressure was greatest. So 
he plugged up the hole there and fed elsewhere, 
but the plug was blown out. On applying a pres- 
sure-gauge to the point, he found the oil pressure 
there was 700 1b. per square inch, although the 
normal pressure on thi tension was only 500 lb. 
The speaker wished respectfully to submit that 
better results would be obtained, in the case in 
point, if two oiling points were used, and the 
crown of the bearing thus given, a better chance. 
Splash lubrication had been a good servant, as 
roved by the experience of Willans engines, but 
orced lubrication allowed speeds and pressures 
that could not otherwise be obtained. Moreover, 
it permitted of filtration of the oil. 

Mr. E. C. Amos said the subject was of more than 
ordinary interest, especially to himself, as he was 
working on the matter. It was said in engineering 
work that there was nothing new under the sun, 
yet forced lubrication, as applied to railway axles, 
was new. He himself believed that more atten- 
tion should be given to railway axles, and that 
forced lubrication of them was advisable. It was 
curious that at the present day the subject should 


‘slipping of the belt. 





be one that it was possible to discuss at a meeting 
of engineers. He exhibited on the walls drawings 
of bearings lubricated on the Tilston system, which 
had been put into service by the Great Western 
Railway Company. An eccentric on the end of the 
axle worked an extremely simple spring-returned 
lunger, and forced oil into the bearing at every revo- 
ution. The whole thing was cheap and self-con- 
tained. The question as to whether or not the oil 
should be put in at the point of greatest pressure 
had been raised. The speaker considered that 
that was the only place at which it should be 
supplied. In principle it was correct that every 
bearing should have its own pump. Forced lubri- 
cation allowed of much less bearing-surface being 
used, and no wear taking place; but in railway 
practice dust was a serious matter. Until dust 
could be kept out of bearings the best results would 
not be obtained, and in some cases the dust ques- 
tion was a very formidable one. Moreover, any 
system of forced lubrication made it easier for the 
oil to escape. The time, however, had come when 
forced lubrication must be applied to rolling-stock 
generally. 

Mr. Mark Robinson expressed his surprise that 
this was the first paper on so important a subject. 
He wished to point out to young engineers that the 
tendency was to run bearings faster and faster, 
and that forced lubrication was becoming corre- 
spondingly more necessary. Mr. Allen’s remarks 
had been extremely interesting. It was about 
1881 that the double-acting engine was prac- 
tically cut out of high-speed work by the single- 
acting engine; but forced lubrication came to 
the aid of the former, and the situation was 
reversed. Mr. Sisson had referred to bearings in 
which there was no variation of stress not being 
suitable for forced lubrication; but the turbine, 
which only ran in one direction, could not be used 
without forced lubrication. A very great deal 
depended on details, oil channels, &c. 

r. D. Adamson pointed out that the place of 
maximum pressure in a crank-shaft bearing was 
not on the top of the bearing, but to one side 
in one stroke and to the other on the return 
stroke, giving the alternating effect referred to by 
Mr. Sisson. The effect of running in different 
directions of the axle-boxes mentioned in the paper 
might be due to the oil entering more freely when 
running in one direction, and thus causing less 
He wished to join with 
Mr. Sisson in regard to the question of the manner 
of application of the oil. Mr. Adams, about fifty 
years ago, read a er on assisted lubrication in 
which rollers applied the oil to the lower side of 
the bearing. With the low pressure of 20 lb. used 
by the authors the speaker thought that the oil was 
best not applied at the top. 

Mr. J. A. F. Aspinall asked whether the leading 
idea was not to get the lubricant distributed better. 
In rolling-stock the vibration helped this, and the 
conditions were quite different from those obtaining 
in other machinery. The existing system seemed 
crude, certainly ; but a locomotive would start from 
Paddington and run to Plymouth without stopping, 
and the lubrication of the bearings could receive 
no attention whatever. Dust was one of the diffi- 
culties met with, especially in summer time, and 
there were also very fine ashes which entered 
the smallest crevice. The locomotive type of axle- 
box was rather more difficult to look after than the 
wagon type, but dust. guards could be fitted so as 
to prevent almost any dust from entering. If the 
authors had tried their system for heavier railway 
work, he would be very glad to know the result. 

Mr. Alfred Saxon welcomed the paper, as the 
idea applied to so many other things besides railway 
axles. It was admitted that a belt drive for the 
pump slipped and was not reliable; so why had not 
& bicycle chain been used instead? If oil got on 
the latter, it would do it good, whereas it had the 
opposite effect on the leather belt. Mr. Sisson 
had touched on one point of criticism, and the 
speaker thought that, perhaps, the flushing of the 
bearing was the real benefit gained. Dr. Nicolson, 
of Manchester Technical School, had recently 
claimed that if engineers and millwrights would 
adopt an improved form of bearing, which he advo- 
cated, the length of bearings could be reduced by 
one-third or one-half. The speaker had offered to 
have two of the proposed design of bearings tried 
in practical work in a roperace, if Dr. Nicolson 
would really recommend them. Dr. Nicolson, 
however, had asked to consider the matter, and it 
had gone no further. Giving plenty of lubrication 





was the main object with all bearings, and the 
speaker used ring lubrication, believing it to be 
ample and more reliable than forced. 

Mr. F. G. Wright did not think that forced lubri- 
cation was a cure for all ills, though there were 
cases where it was good, and even necessary. On 
the Great Western Railway they had the longest 
non-stop run in the world—from Paddington to 
Plymouth—and never had asingle hot axle on those 
trains. The same remark applied to wagon stock. 
They had axle-boxes in which a pad was inserted, 
and after thousands of miles the tool marks were 
still visible. If his company and other companies 
had results like that, what chance was there for an 
improved system? Their carriage stock was 70 ft. 
long. Suppose a pump failed, or a pipe broke, 
what would the result be. The essence of success 
was to have axle-boxes of the simplest possible 
construction. 

Mr. L. A. Legros did not agree with the last 
speaker as to the sufficiency of ordinary lubrication. 
He fitted forced lubrication to motor-car engines 
on the lines introduced by Mr. Allen. The authors 
had wisely avoided the risk of drilled holes in the 
axle. If holes were drilled, there was a great liability 
to a fracture starting at the holes. In his own 
experience he had known tramway axles cracked 
through holes made to take the points of set-screws. 
If there were such holes, they should be of large 
radius at the bottom. Mr. Legros then sketched a 
motor-engine crank-shaft showing a hole drilled 
from the centre of the crank-pin to the centre of 
the bearing, and passing through the web. He 
indicated how carefully the orifices of the hole must 
be rounded off to avoid risk of fracture. In such 
work he used oil at a pressure of 2 lb. per square 
inch, and had by this means got better results, 
reducing the length of the bearing very sub- 
stantially. 

Mr. E. C. Amos remarked that chain-drives, as had 
been suggested, were more likely to fracture than 
belts. Moreover, he would point out that should 
the forced system fail, the old method would carry 
one through, until something could be done. 

Mr. Chandler said he had recently had experi- 
ence with axle-boxes in which a pad of wool waste 
was pushed in at the bottom and fed up the oil by 
capillary action. They had run three months with 
perfect satisfaction. In high-speed engines he con- 
sidered an annular groove was quite enough for 
lubrication. The oil spread from the central groove 
and the lubrication was quite adequate. 

Mr. Henry Davey said if we had stuck to the 
Watt engine we should never have needed forced 
lubrication. The whole question turned on speed. 
The modern engine, as Mr. Allen would agree, 
would not be possible without forced lubrication. 
The latter was not for general, but for special work, 
and there were plenty of bearings that could be 
lubricated in the usual way. 

The President, in reply to the discussion, said 
that they had made many experiments on the 
matter treated in the paper. The results obtained 
with the new system were much better than had 
been possible before, and details up to date would 
be incorporated in the Proceedings. Mr. Wright 
had asked why have so much complication when 
simple methods gave all that could be desired. The 
speaker would not dream of using forced lubrication 
under the conditions referred to by Mr. Wright, but 
had to contend with small wheel diameters, and 
therefore high axle speeds, &c. He found it im- 
possible to get satisfactory lubrication by ordinary 
methods, and the paper had been prepared with 
the object of being discussed. It had been 
thoroughly successful in this respect, and he was 
much gratified. With regard to Mr. Sisson’s re- 
marks, he would say that the maximum pressure 
was not immediately over the centre of the journal. 
The feed, therefore, was not quite at the point of 
greatest pressure, but immediately in front of that 
point. They had enormously decreased the con- 
sumption of oil by the stock in question, and 
believed the system was still capable of improve- 
ment. To feed oil at the hip would be all right if 
the bearing did not wear. It had been tried, and 
found a failure. The top feed was then tried, and 
found to be good. 

Mr. Reynolds said that there were lots of systen s 
which were good under certain conditions, but 
they had had to deal with their own problems, 
which were, briefly, that the boxes ran hot, and 
used alot of oil. As to the question of feeding the 
oil at the point of maximum pressure, on the Taff 
Vale Railway they had tried feeding it both at the 
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top and at the sides, and found the former the 
better plan. The chain drive suggested for the 
pump did not allow of the required relative motion 
of the axle and the pump; chains had been tried, 
and had broken. The idea of forced lubrication 
in the case in point was not to relieve pressure at 
all, but to get better practical results, and 20 Ib. 
oil-pressure attained the desired result. They 
had tried up to 80 Ib., but preferred the lower 
pressure. 

The meeting then adjourned until 10 o’clock on 
Wednesday morning. 


THuRSDAY'’s PROCEEDINGS. 


At the meeting on Thursday three papers were 
read, the first by Mr. Sherard O. Cowper-Coles, 
London, on “The Direct Production of Copper 
Tubes, Sheets, and Wire;” the second, on ‘‘ The 
Evolution and Methods of Manufacture of Spur- 
Gearing,” by Mr. Thomas Humpage, Bristol ; and 
the third, on ‘‘ A Method of Detecting the Bending 
of Columns,” by Professor C. A. M. Smith, 
London. In next week’s issue we shall deal with 
these and give a report of the discussions. 


EXcuRSIONS. 


On Tuesday afternoon a large company visited 
the Avonmouth Docks, which were fully described 
and illustrated in our issues of June 26 and July 3 
last. On the afternoons of Thursday and Friday 
alternative visits were arranged to various works 
and places of interest in the district, including 
Bath, Blagdon Reservoir, Wells and Glastonbury, 
Swindon, &c., and with these also we shall deal in 
next week’s issue. 


(To be continued.) 





FERRO -CONCRETE PIPE- WEAVING 
MACHINE. 


To attempt now to enumerate all the purposes for 
which reinforced concrete in some form or other is 
used would be a task at once uncalled for, as there are 
few branches of engineering construction in which 
advances are now so rapidly made. There is one 
branch, however, to which a t amount of time and 
thought has bzen given, with, perhaps, not as much 
evidence of material advancement as is noticeable in 
other lines, but which, nevertheless, must be well 
worth the efforts that are bestowed upon it. We 
allude to the cheap and expeditious manufacture of 
pipes either for the conveyance of sewage or water. We 
are aware that much has already been done in this 
direction, both in this country and abroad, and un- 
doubted success has attended many of the efforts 
made. In America particularly, as well as in 
France, engineers have, with much energy, turned 
their attention to the subject, and have, as a result, 
made considerable advance. The cost has, however, in 
many instances been rather high, and there seems always 
to have been the difficulty (in cases where the pipe was 
not lined with a thin sheet of metal) of making the con- 
crete perfectly water-tight under pressure, though much 
improvement has latterly been made in this direction. 
Reinforced-concrete pipes have much to recommend 
them. They can generally be made on the site, where 
the steel and cement can easily b> carried at a 
small cost, and where sand and gravel are frequently 
procurable, They are, moreover, practically in- 
destructible, which is of the greatest importance 
in many districts, and may even justify a com- 
paratively high first cost being incurred. Another form 
of construction, closely allied to that of pipes, is the 
minufacture of hollow poles for carrying telegraph 
wires and cables for electric traction ; for there seems 
to be a wide field open in this direction, the very short 
life of wooden poles, particularly in some climates, being 
well known. This being the case, a machine which is 
now on view at 258,Gray’s Inn-road, London, W.C., is 
of particular interest, not only because it embodies an 
entirely new method of manufacture, but because of 
the rapidity with which it turns out its work. This is 
& steel and concrete weaving machine for making 
pe ipes, piles, &c., made by Messrs. Siegwart, 
uimited, 1, Great Chapel-street, Westminster. It isa 
Swiss invention, and has been employed in that 
country with, we understand, very satisfactory results 
for some months, and it is now being introduced into 
this country for the first time. 

Previous attempts to makereinforced-concrete hollow 
poles have not been attended with much success. The 
difficulty has been in connection with their moulding. 
Solid poles have, of course, been made, but their great 
weight is a disadvantage. Concrete has in certain 
cases been moulded round a wooden core, which was 
afterwards left in, but wood is liable to organic change, 
particularly in such a situation, and is very liable to 


| Attempts were made to place the concrete between 


an inner core and outer sheeting, but the difficulties 
of putting the concrete in to the thickness of only an 
inch or two were too great. These difficulties have, 
however, been overcome by the EO process, 
which is as follows:—A long core of sheet iron is 
mounted on supports or trestles, which run on rails, 
the core being so mounted that it can rotate, 
and also move in a longitudinal direction. Around 
this core steel rods of small section are fixed, in 
a direction parallel with the axis of the core, and 
the core is then drawn through a machine which is 
stationary. While this is taking place concrete mude 
from fine material, such as screened grit and Portland 
cement, and mixed very dry till it is of the consist- 
ency of moist sugar, is discharged on to a coarse cloth 
webbing laid on a conveyor-belt that takes cno lap 
round the core, This continuous travelling conveyor- 
belt is so stretched that it wraps the concrete round 
the core under great pressure. As the core travels alon 

and issues from under the belt a fine wire is woun 

spirally into the concrete, which is immediately em- 
braced by a canvas binding. Small rollers are then 
applied with great pressure to the binding which is 
wrapped round the concrete. The slack which is pro- 
duced in the canvas bandage by this pressure, due to the 
reduction in the external diameter of the concrete, is 
taken up by a special contrivance. The core, there- 
fore, as it comes from the machine is wrapped round 
with a bandage of cloth containing the concrete. The 
trestles, with the suspended core, are pulled regularly 
forward by the machine. When the core has passed 
completely through the machine it is placed cn one 
side to harden, the concrete being kept damp during 
this process. In about twelve hours the interior 
sheet-metal core is withdrawn, being specially con- 
structed so that thiscan be done. After hardening for 
about six days the bandage is removed, and the pipe 





or pole, whichever it may be, is complete, except in 
the case of the latter, which may require some fixing 
at the top for carrying electric wires, and a stopper 
at the top end. For ordinary work poles made in 
this way can be used as they are, but where a. 
ance is a consideration they may have a wash of 
cement grout given to them. 

Poles made by this system have a shell thick- 
ness of from 1 in. to 2in., according to the height 
and the strength required, and the reinforcement 
is also varied to suit. ° At present poles are made 
by this machine up to 45 ft. in length, and — ph 
2) ft. in length, with a diameter up to 2ft. The 
method adopted for making pipes is the same as for 
poles; though for the former, where they may have 
to withstand high pressures, the size and amount 
of the spiral reinforcement are increased. Annexed 
is an illustration of a piece of one of these pipes 
with a portion of the shell broken away, in order to 
show the arrangement of the reinforcement. One 
particular veal 4 claimed for the pipes is that they 
will bear very high pressures safely, and we under- 
stand that tests are shortly to be carried out with a view 
of ascertaining how these pipes come out as regards 
water-tightnees when subjected to pressures up to 
180 lb. per square inch, 

Another advantage of these pipes is that they are 
made about twice the length of cast-iron pipes of the 
same diameter, and that, therefore, there are fewer 
joints to be made, and the laying of the pipes is much 
facilitated. When the joint between two pi is 
made, the lengths are slipped into a reinforced con- 
crete socket ring until the ends butt against each other, 
after which cement grout isrun in. The great speed 
at which these pipes and poles can be made is a 
remarkable feature of the system. It is claimed 
that a pipe 20 ft. long and 2 ft. in diameter can 
be made in about 35 minutes; and from what we 
have seen of the process at work we can readily 
believe this to be the case. With regard to cost, when 
compared with iron or wood poles, ferro-concrete tubes 
stand in a favourable light ; in first cost they may be 
more expensive, particularly in the case of the smaller 
sizes, but when the cost of upkeep is taken into 
account—say, over a pericd of thirty or forty years — 





decay and swell, causing the concrete to crack. 





the economy of the concrete pole becomes manifest. 


‘*A NEW METHOD OF CALCULATING THE 
DEFLECTION OF BEAMS.” 
To THe Eprror or ENGINEERING. 

Sir,—Allow me to point out that your correspondent’s 
“new method” has used here for about seventeen 
years, and about ten years ago I published it in my 
**Mechanics Applied to Engineering,” page 361 in the 
firat three editions, and page 427 in the fourth, fifth, and 
sixth editions. 

Yours truly, 


Joun GoopMan, 
The University, Leeds, July 24, 1908. 





“THE PROBLEM OF FLIGHT.” 
To THe Epiton or ENGINEERING. 

Srr,—Referring to Mr. J. S. Frain’s letter of last week, 
no attempt, as far as I know, een made to use the 
gyroscope as a direct means of aerial stability. For my 
part I think that the great weight, which is an essentis! 
factor in such systems, will ever preclude its direct appli- 
cation to aerial. machine control. 7 é 

If Mr. Frain will read the descriptive articles on the 
Brennan mono-rail gyroscopic system, he will get a good 
idea of the weight involved. , 

The gyroscope has been applied indirectly—i.e., as a 
“relay ”—to actuate ap} tus for automatic longitudinal 
stability by Sir Hiram xim, who may possibly tell us 
so himself. In this interesting arrangement a tiny gyro- 
scope, driven by an equally tiny steam-turbine, was used 
to contro] the steam-distributing valves of a long-stroke 
steam-cylinder and piston. The piston-rod eye was 
connected to wires actuating pivoted horizontal rudder- 
planes fore and aft. f 

The steam supply came from the main generator. 

Doubtless the gyroscopic action of a high-specd pro- 

ller alone will impart a very considerable degree of 
ongitudinal stability to aerial vehicles. 

Yours ——- 
Srpyey H. Hoiianps. 
61, Parliament-hill Mansions, Liessenden Gardens, 
Highgate road, N.W., July 25, 1908. 


To THe Eprron oF ENGINEERING. — 

Sr, —The proble:. set forth by Sir Hiram Maxim in your 
issue of the 17th inst. requires a deeper explanation than 
that given by Mr. Dobson in his able letter of the 21st inst. 
Mr. Dobson still appears to think that the whole of the 
supporting force of an aeroplane is derived from ‘im- 

t,” or, in his own words, “the lift depends on the 
ownward momentum impressed on the air.” This is 
approximately true in the case of small screws of high 
speed, but the r the screw the less is the propor- 
tional support derived from impact, until, in the case of 
aeroplanes at speeds of 80 miles per hour, the supporting 
force is well over 1C0 times as much as that derived from 
impact. As I have endeavoured to show before, there 
are three conditions, or effects, tending to support an 
aeroplane—(1) impact, (2) compression, (3) suction. : 

I see no reason why the first effect should not follow 
Newton’s law ; but it is overwhelmed, as it were, by the 
much greater and more efficient effects (2), (3). ence 
the reason for the failure of Newton’s law, and the ex- 
planation of Sir Hiram’s problem. For the purposes of 
explanation let us liken the air to a flock of sheep in a 
country road, and an aeroplane to a cyclist approaching. 
If the cyclist approaches slowly, the sheep will scatter 
and allow him to pass. If he is going fast, the sheep will 
do their best to scatter, but he may collide with one or 
two. If he is on a motor ‘* bike,” and unable to shut off 
the engine, the sheep, although willing enough, will be 
unable to scatter in time, and he will collide with a solid 
living wall. I am sure that anybody who has had 
this experience will appreciate my reasoning. It is 
so with an aeroplane in air. There is a time clement 
which enters into one’s calculations. In other words, 
because the air is a thermo-dynamic fluid there is com 
pression under the plane and suction over it, and, 
if we are able to drive our aeroplane fast enough, we 
shall ultimately be able to give our aeroplane so slight an 
inclination that we shall be able to dispense almost wholly 
with the wasteful and inefficient impact effect and depend 
wholly upon the compression and suction effects. Our 
aeroplane will then be riding upon a resilient but solid 
cushion. Hence the higher the speed of an aeroplane the 
— is the horse power required to support a given 
weight, 





Yours faithfully, 
Abert P. THuEsTON, 
Fécamp, Seine Inferieure, France, July 28, 1908, 





To THe Epitor or ENGINEERING. 
Srr,—I am pleased to return Mr. Phillips’ kind sala- 
tations, and regarding the case he mentions, as to the 
body of a swan rising during the upstroke of its wings; 
such @ manceuvre can be performed, but is not usual. 
With big birds the pectoral muscles used for the down- 
stroke of the wings are many times stronger and heavier 
than those used for the upstroke ; both lift and forward 
thrust are completed during the downstroke. The curva- 
= of the wing and stratification of its feathers proves 
is. 

It would not be economic if the wing, during its up- 
nee | lifted more than perhaps its own weight, or just 
enough to keepa positive angie of incidence of the air on 
its underside, else the work and thrust required of the 
downstroke would be augmented too much. 

The rise and fall of the swan—during the down and u 
stroke of its wings—or the amplitude of its curve of flight 
is nearly 1 ft. fo calculation gives 0.9 ft.), and is very 
visible, although its horizontal speed is about 73 ft. per 








second, Its corresponding resistance is nearly 31b., whence 
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the work performed amounts to nearly 70 x 3 = 210 foot- 
pounds per second ; but if the angle of incidence of the 
air on the wing during an upstroke should be great enough 
to lift the body, certainly the entire resistance would 
much augmented (Mr. Phillips has himself carried out 
valuable experiments to prove this). : : 

This was, however, not at all the question which I 
treated. The assertion made by me was, that a flying 
apparatus weighing N times more than its model must, 
in order to obtain similar efficiency, possess N? times 
greater speed, N# times larger sustaining area, and 
Nt x N=Nl! times greater power. If thus a swan 
weighs 8 times more than a duck (both considered 
similar), its wing area should be 8? = 4 times greater, its 
speed gt = 1.4 times greater, and its power 1.4 x 8 = 
11.2 times greater. Now, the iepathetion’ case was: If 
the swan’s wing had been 8 times larger (instead of only 
4 times), then such wing would weigh 23 times more than 
the duck’s wing, and it would cause too great a fall 
during its upstroke, &c. : : 

The other point opposed was: ‘‘ The resistance of the air 
is much greater — a surface or plane turned round 
an axis in itself than against the same surface or plane 
moved normally towards the air, and it is the centrifugal 
reaction, varying with the angular velocity, which causes 
this increased resistance inst revolving planes,” &c. 
This statement is the result of direct experiment. The 
late Professor Zeuner (the author of the Zeuner dia- 
gram) also experimen with this matter quite inde- 

dently, and thus confirmed the above. But when Mr. 
hillips speaks of following planes having to act in a down- 
ward current, there must be some misunderstanding. 

As to an estimate, I shall refer Mr. Phillips to Nature. 
Generally the oscillating vertical speed of the centre of 

ressure of large bird-wings is about 6 ft. per second, or 
ton than one-tenth of their horizontal speed (the high- 
speed air passing the wing causes a rarefaction on its 
leeward surface, intensive enough to yield the lift). When, 
however, a condor or vulture, weighing 21 lb., seizes and 
liftea lamb weighing 19 lb., the horizontal speed cannot 
be above, say, 12 ft. to 13 ft. per second, else the sudden 
acceleration would augment the resistance too much and 
produce rupture. -The lift during a downstroke must, 
however, be so much in excess of the burden—40 lb.—as 
to be able to accelerate the same properly ; 7 Ib. extra, 
making the burden 47 lb., gives an acceleration of about 
34 ft. per second, if two wing strokes per second, corre- 
sponding with a centre of pressure speed of about 12 ft. 
per second, ‘could be effected. More cannot be effected. 
because the energy, 4 I w® (where I is the moment of 
inertia, w the angular velocity), then stored in the wing,and 
again unstored twice per second, would cause extra strain 
and frictional loss ; butif now Mr. Phillips considers a lift 
of about 47 Ib. obtained by a wing area of 8 square feet, 
with a resultant centre of pressure 8 of about 17 ft. 
per second, he will find it considerably in excess of what 
ean be obtained with such area moved normally towards 
the air. 

The wing is a superb organ able to yield a thrust in 
two directions pe icular to each other, horizontally or 
vertically, only the oscillating propeller can do that ; 
and whether it be the horizontal or the vertical thrust 
especially required, the same will be in excess of what 
can be attained with a screw-propeller. A o- 
shaped balloon, therefore, can dispense with its ballast, 
when driven with good artificial wings: let, for example, 
to begin with, the balloon lift three-quarters of the weight 
required, and the wings one-quarter, or the remainder, 
because the wings can lift considerably without losin 
much in horizontal thrust. Wings alone cannot be used, 
because the ascent and descent would be impossible, at 
least at present. Mr. Phillips will find that, notwith- 
standing the correctness of the above law, we have not 
yet flying-machines, because the wing construction is 
wanting. A construction inferior to that of the pendulum 
propeller, hereafter called the pp, cannot be used wi 
success ; but the yp, which works splendidly in water, 
can be used, and all constructions superior to it. 
Curious enough, it was a literary man, Mr. S. Poulsen, 
who got the idea also to use the pp for driving balloons. 
I will now explain the working of the ppin water. _ 

A schooner of fine oak, 80 ft. long on the water-line, 
100 ft. over all, 19 ft. breadth extreme, 200 tons dis- 
placement -at 8 ft. draught of water, was built for the 
purpose df comparing screw propellers with pp. The 
illustratiom.annexed shows the stern of this schooner in a 
floating dock ; the screw was removed, &c., before the 
trials with the pp, which were mounted in this dock ; there 
are two, oscillating against each other when working, in 
order to neutralise all lateral forces. R is the rudder or 


driving surface, with its rudder-stock or head (nob seen) | toget! 


ided and supported in the tubular swing-arm A, rigidly 
ccaaested to a horizontal rocking-shaft inside the ship 
(not seen), but whereby A can be swung 60 deg., 
taking R with it. R’s radder-stock inside A termi- 
nates in a universal joint u, whieh again is connected 
to a stationary vertical shaft S, called the steering 
shaft, and rigidly connected concentrically to it, at 
its upper end, is a horizontal circular disc d, 12 in. in 
diameter (not seen), with vertical taps along the circum- 
ference. Taking hold of d, R can be turned round A (the 
universal joint u transmitting the turning of 8 to the 
rudder-stock of R, notwithstanding these shafts making 
an angle with each other). d is, however, not free to turn 
like that: but concentric with, and in plane with d, is a 
horizontal ring or wheel v, mounted on a concentric 
worm-wheel 14in. in diameter, ing with an endless 
screw or worm; the wheel v, 33 in. in diameter, is also fur- 
nished with vertical taps, and helical springs are mounted 
with their ends on the taps of both the said concentric 
wheels, likewise covering the annular space between them, 
so that d cannot be turned unless straining the. springs 





b erting 

ings are strained also (because the worm-gear prevents 
the worm-wheel from ‘being turned), and the elasticity 
should be such that R springs back immediately when 
released. The illustration shows the p p in their utmost 
outer position; making an angle of 30 deg. with the 
vertical, and flush with the direction of the ship. When 
swung the water makes resistance against and exerts 
pressure upon the rudder R, which, therefore, turns a 
certain angle (in this case 36.5 deg.) or as much as the 
spring permits. At the end of the swing, the springs 
bring R back again parallel to the ship. When the worm 
is turned, by an ordinary hand-steering-wheel, the worm- 
wheel is turned, also straining the ings, which then 
will turn d and R. When R is turned 180 deg. from the 
position shown, it is in position for Guving astern, and 
the propeller itself is equally effective ah and astern. 


When the rudders R are in a vertical position, not oscil- 
lating, they act as ordinary rudders. Turning R, say 
45 deg., to the port side, by means of the said hand-steer- 
ing wheel, and then making the p p oscillate, the 

little resistance in a swing from port to starboard, 


make 
going 








nearly edgeways through the water, but from starboard to 
port they ee themselves nearly normally towards the 
direction of the swing, making great resistance almost 
like paddles ; whereby the head of the ship is turned with 


power to — 

It will be understood that the power required to steer 
with p p is next to nothing, ase, as in the example, 
when desired to turn to port, the rudder R tries of itself 
to turn the steering-wheel in the desired direction, when 


swinging from port to starboard, whereas the worm-gear 


th a the steering-wheel from turning when K swings 


rom starboard to port. Only when turning R from ahead 
to astern more power is required; preferentially the engine 
should be stopped in that case if the ship is under speed. 
One is perfect master as to the stress put upon the 
helical springs: they may be made at will to last for 
twenty or ten or two years. Removing and replacing a 
spring from its taps is an operation of one minute. 
A committee was chosen, partly by our Admiralty and 
y by our Institution of Civil Engineers, in order to 
Investigate this matter. All measures taken by this com- 
mittee were exceedingly accurate, and to these belonged : 
The measurement of the couple—99 kilogrammetres—re- 
quired to turn the rudder R to 36.5 deg. being its maxi- 
mum angle of deviation under the trials. From this, 
her with the other measurements, the power trans- 
mitted to the p p could be determined with considerable 


ogra. 
_ The screw-propeller was driven by a Dan petrol-motor 
indicating about 70 horse-power; its effective horse- 
power being about 40 at 244 revolutions per minute, and 
this transmitted to the screw gave the schooner a speed 
of 5.72 knots (considered a fine result), and it took 
3 minutes 7 seconds to turn the complete circle to star- 
board, and 3 minutes 11 seconds to turn same to port. 
When fitted with p p the revolutions of the motor had 
to be geared down to 57 revolutions per minute by means 
of tooth-wheels, and this slower rotation had again to be 
transposed into oscillating motion for thep p; the special 
harmonic oscillation thus obtained is, however, very unsuit- 
able for the p p, being much too slow at the ends of the 
swing, &c. Seventeen horse-power were lost by this gear, 
&c., and, even the 23 horse-power scarcely reached the 
pp. Thespeed by this power became 5.1 knots, and it took 
2 minutes 26 to turn the whole circle to starboard 
and 2 minutes 31 seconds to turn to port. This last turn- 
ing would have taken less than 2 minutes if the ordinary 








dead rudder had been removed; the only excuse for re- 
taining it was that the pp were not, for economic reasons, 
furnished with separate steering-wheels, so that when 
changing from ahead to astern both the pp turned the 
same way. and were then counteracted by the ordinary 
— oC however, is utterly useless unless the ship 
as speed). 

We were blamed for adopting this method of driving the 
p p, but there were some special sources of loss in this cass 
difficult to prognosticate. The propellers themselves, 
which were made in the Royal Dockyard of Copenhagen. 
worked excellently, without the least trouble of any kind, 
and in rtion to the power they were considerably in 
excess of the screw propeller. The State subvention was 
small, and we had not the means for the correct pumping. 
type engine, with proper valve-gear, and where there is 
a direct balance between the steam pressure on the piston 
and the water pressure on the rudders R. Such engine, 
of suitable power, is now designed. and shows a great 
simplification compared with the ordinary marine steam- 
engine (not the steam-turbine). It is, in fact, the inten. 
tion to work the p p with the steam-turbine, and then, 


especially at high speeds, supply the manceuvring 
power, and the remedy for going astern. The mane- 
uvring power obtainable by the p p is beyond any- 
thing hitherto-known. Used, for example, for driv- 
ing torpedo-shaped balloons or submarine boats (until 
a better oscillating propeller be constructed), it is only 
a turn on the steering-wheel, and the a paratus as- 
cends, another turn it descends, and a third turn it 
goes straight forward, &c. Notwithstanding the im- 
proper manner, gear, transmission, incorrect oscilla- 
tions, &c., by which the pp hitherto have been driven, 
still a launch of 4 tons obtained, some years ago, a 8) 
of 7.7 knots at 12 effective horse-power, and 6 knots at 
4 horse-power. However, I dare not encroach more 
apon the valuable space of ENGINEERING in this ‘letter, 
but must leave the most important part of the matter to 
a future letter ; to such matter belongs the definite proof 
as to the impossibility of reaching the same efficiency 
with a revolving as with an oscillating propeller, and the 
simple formule for determining the domain (of the pp). 

T am, Sir, yours eee doe 


Osterbrogade 108, Copenhagen. Voer. 





MopgeL Moror-Boat Recatra.—On Saturday, the 
25th inst., a model boat regatta, organised by Mr. Percival 
Marshall, A.I. Mech. E., was held on the lake in 
Wembley Park. Some forty boats driven by steam, 
—< or electric motors took part. The little craft, 
or the most part, made successful trips, though some 
difficulty was experienced from weeds fouling the pro- 

lers. The petrol-driven boats were decidedly the 
astest, some of them attaining a surprisingly high speed. 


MANCHESTER ASSOCIATION OF ENGINEERS’ VISIT TO 
Betrast.—On Saturday, the 25th inst., this Association 
visited Belfast, and inspected the engineering and ship- 
building works of Messrs. Harland and Wolff, Limited. 
The party, which included the President (Mr. George 
Hughes, of Horwich), and Past-President (Mr. Robert 
Matthews), were received - the man director 
(the Right Hon. Alexander M. Carlisle), who conducted 
them through the works. Subsequently the visitors 
adjourned to the Grand Central Hotel, where luncheon 
was served, and a cordial vote of thanks was passed to the 
firm for the privilege afforded. P 
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meaning of Section’ A of the scheme, which are proper | understand; they disagree, they se te, only to 
INDUSTRIAL NOTES. to be dealt with by a board of conciliation. These are | come together again, and re-discuss the situation and 


THE annual report of the Society of Amalgamated 
Tool-Makers, Engineers, inists is a record of 
twenty-five years’ work, as well as the record of 1907. 
The society was established in 1882, and registered in 
1907. It appears to have been started with the view 
of representing special sections of the engineerin 
trades, but it is now more general in its scope an 
aims. Its centre is Birmin , and it has fifty 
branches, chiefly in the Midlands, but its operations 
extend to Lancashire, London, Yorkshire, id. 
and elsewere. The local executive council is elected 
from the Midlands and near nine groups, the general 
executive from seven groups farther removed. The 
object of the grouping seems to have been to secure 
local concentration under general control. The method 
saves expense in travelling, but maintains general 
authority. 

The general report is by the president-general, 
whereas in most other unions it is by the general 
secretary. The report states that the general position 
of the society shows that it is making progress. This 
was not very manifest in 1907, owing to the depression 
in trade which had set in, but still there was pr 
Unemployment was felt in this ag in other trade 
unions.- At the annual meeting it was resolved, in 
consequence of the extended depression in trade, to 
extend the donation benefit of 10s. per week from 
thirteen to twenty weeks, with the benefits of 7s. and 
5s. per week subsequently ; also that the widow of 
a deceased member, entitled to superannuation benefit, 
but who had not claimed it, should’receive it for a cer- 
tain time, according to date of membership. These are 
useful extensions, made on the lines of justice, to meet 
the exigencies of our modern industrial life. 

The membership of the society was 3702 at the end 
of last year—an increase of 465 in 1907. The income 
amounted to 9910/7. 15s. 8d. The progress from 1902 
has been continuous in members and in income, and also 
in the reserve fund, which had reached 14,370/. 5s. 10d. 
The : otal expenditure in benefits amounted to 5624/. 3s. ; 
of this, 3389/. 6s. 3d. was paid as unemployed benefit, 
and only 597/. 15s. on disputes. Sick benefit is given 
under two heads, one being ‘‘ sick section dividend.” 
Funeral benefit amounted to 202/., and superannuation 
to 1047. 10s. 8d. The total cost of all benefits in 1906 
was only 2646/. 5s. 4d., which shows a drain on the 
funds in 1907. The allocation of the reserve funds is 
given under eight heads, all of which are separatel 
stated. The gain in the year amounted to 20461. 18s. od. 





The monthly report of the Boiler-Makers and Iron- | }5aq 


Ship-Builders shows that the society is still in adversity, 
struggling with the difficulties of unemployment and 
the drain on its funds, The total number of members 
out of work under the three heads given was 10,516 ; 
in the previous month, 12,039; decrease in the month, 
1523, due to the cessation of the lock-out in the shipping 
centres. There were also 2276 on the sick list—a 
decrease of 92 ; and 1789 on superannuation allowance 
—an increase of 13. The total expenditure in the 
month amounted to 17,1877. 14s. 9d. A great effort is 
being made to revise the financial condition of the 
union, so that payments and benefits shall balance 
better than they have been doing for some time. The 
membership decreased in the month, from deaths and 
arrears, by 265, although 185 new members were 
admitted. The ballot for a Parliamentary candidate 
for Cardiff resulted in the election of Mr. Jose by 
4755 votes, with 1592 against. The council calls 
attention to wasteful expenditure by district com- 
mittees, and they are urged to be more careful in the 
future. Attention is also called to loss of employment 
through drink ; such members are not entitled to out- 
of-work benefit until in continuous work for six weeks. 
Three cases are given of members imposing on the 
funds, one of whom is to be expell Fines for 
certain arrears are to be strictly imposed, as the ex- 
penditure is very great just now. Under the head of 
** Shall there be Greater Unity?” the report says :— 
‘The shipyards are gradually settling down now that 
the disputes are ended, and if the engineering trades 
would only come to a settlement, the time for greater 
unity among the trade unions in the industry would 
indeed be here.” It goes on to advocate the extension 
of the Shipbuilding and Engineering Trades’ Federa- 
tion, so as to comprise all sections. 





A most important decision was given last week by 
the Master of the Rolls respecting railway employés 
and the scope of the powers of the conciliation 
boards created under the scheme of Mr. Lloyd Geo: 
The matter arose in this way :—The signalmen on the 
Great Western Railway sent to the company a copy 
of the proposals which were formulated for the grade 
at the Birmingham Conference last year, but the 
company objected to the Board of Conciliation going 
into the questions raised. The matter then came 
before the Master of the Rolls, and Sir Herbert Cozens 
Hardy sent to the men’s secretary to the Board his 
are all questions relati 


decision that the followi 
to the rates of wages and 


of labour within the 








as follow :— 

1. That eight hours constitute the standard day for 
signalmen. 

2. That no man be called upon to book on more 
than once for one day’s work. 

‘ 3. a in calculating the overtime each day stand 
y itself. 

4. That the minimum rate and a quarter be paid for 
all time worked over the standard hours. 

5. That Sunday duty be regarded as distinct from 
the ordinary week’s work. 

6. That a minimum rate and a half. be paid for all 
time worked between 12 midnight on Saturday and 
12 midnight on Sunday. 

7. That Christmas Day and Good Friday be regarded 
as Sundays. 

8. That an advance of wages of 2s. per week be 
given to all who do not receive the eight-hour day. 

9. That all men in the London district be paid a 
minimum of 3s. per week above the wages paid in 
ordinary districts. 

The above important decision affects the whole of 


ogress. | the newly-established conciliation boards under the 


scheme. 





The Old-Age Pensions Bill was, after debate, read a 
second time by the Lords without a division. Lord 
Wemyes’s amendment for delay only found 16 sup- 
porters against 123, the majority against the amend- 
ment being 107. If old-age pensions are to be of any 
real use, the scheme will have to go far beyond the pro- 
visionsof the present Bill, but it will need to include con- 
siderable contributions from those who hope to benefit, 





A most important judgment was given in the Chan- 
cery Division Court last week (July 21) respecting the 
power of trade unions to grant’ funds for any purposes 
which are deemed to be advantageous to labour, pro- 
vided the grant is made according to rule, and is pro- 
perly authorised by the executive or general council 
and officials. An action was brought by a member of 
the Walthamstow Branch of the Amalgamated Society 
of Railway Servants against the society and its trustees 
to restrain them from contributing to the support of 
the Labour Party. The contention of counsel was 
that no trade union had a right to compel its members 
to allow their money to be used for the benefit of any 
particular party. The Judge held that the rules of 
the society were binding on the members, and the 
registration of such rules proved their validity. On 
unds he decided that a trade union could use 
its funds for the purpose of influencing legislation for 
the benefit of its members, either by the election of its 
own nominees or otherwise. He concluded thus :—‘‘Con- 
sequently he came to the conclusion that a trade union, 
if it pleased, has as much liberty to affiliate to and 
give its support to the Socialist Party as it had to sup- 
port the Unionist or the Liberal Party. Once give the 
right to spend money on representation in the House 
of Commons, and how it was spent was a question of 
— with which the Court could not concern itself.” 

e result was that his Lordship came to the conclu- 
sion that the society’s rule was not ultra vires, and 
the action must be dismissed with costs. The 
judgment was a long one, and carefully considered. 
It covered all the points raised in and by the action. 
Presumably, also, it is final, until somebody raises a 
fresh objection, and enters upon another action. It 
is doubtful whether the House of Lords would reverse 
the learned Judge’s decision, even if the case were 
brought before that tribunal. 


The great boom in the cotton industries has ended, 
and nowin face of the depression which has set in 
the employers seek a reduction in wages of 5 per 
cent. At the annual meeting of the Federation of the 
Employers’ Associations, held in Manchester, on Friday 
in last week, it was resolved to tender collective 
notices to the several operatives’ unions, and to invite 
a joint conference of all the parties affected at an 
early date. This action is in accordance with the 
recommendations of the general committee at a meet- 
ing held on July 9, which the annual meeting ap- 
proved. Letters were sent to the operatives’ unions 
on the 24th in accordance with the resolution arrived 
at. These notices affect all sections of the cotton- 
spinning branches. As regards the weavers, the re- 
presentatives of —os and operatives have held 
meetings to tr arrange a wages list, but after 
two meetings the parties separated without any satis- 
factory arrangement. The employers’ were 
rejected by the operatives, it was left to the 
latter to formulate ae Be * These 
negotiations require time patience.  condi- 
tions are more or less complicated by the division of 
labour, often minute, so that a great variety of cir- 
oy mg have to be TT a ae fact 

t those great organisations of capi labour 
meet by their collective suquetmaietives to 
is an a’ 





negotiate 
for peace. Masters and ives know | legal 
‘ala Se ek ieee, Gilg Dhauaay' aaueie can 





the terms and conditions of employment. In the end, 

after many disagreements, they agree upon a compro- 

mise. One feature in the con deserves mention— 

namely, the remarks of the vice-president of the Em- 

loyers’ Federation as to the work of the ‘‘ accident 

ent.” He stated that the work during last 

was enormous ; still the action of the Federation 

in deciding to undertake the work for itself was 

fully justified. It saved expense. He urged greater 
care, 80 as to minimise accidents in all departments. 





The question of overtime appears to be again cropping 
up in the engineering trades. It has been poouving at 
intervals during the last fifty-eight years. It was 
the question of overtime mainly that led to the en- 
gineers’ strike and lock-out in 1851-2, in which the 
employers won a signal triumph, though not so great 
as tt appeared to them at the time, for the union bore 
the brunt of the battle, and came out of it weakened 
and poorer for a time, only to be revived and 
strengthened in a very few years afterwards. When 
trade becomes slack, and large numbers of men are 
unemployed, they rave against overtime, especially 
systematic overtime. Officially this also is the attitude 
of the union. But the members, as a rule, rather like 
overtime, because it adds to the weekly wages at 
the rate of 25 per cent. on the normal rate, and more 
after certain hours have been worked, The chief object 
of attack is systematic overtime rather than occasional ; 
when a boom is on, or some necersity arises for prompt 
delivery; or in cases of a breakdown, when time is of 
great value, it is not objected to. It is a subject for 
mutual consideration between the parties ; it cannot be 
settled by hard and fast trade-union rules. Overtime 
is not really advan to employers, except on 
emergency, for the value per hour of work done is 
never equal to the value per hour of the normal day. 





There is no improvement in the condition of the iron 
and steel trades. The markets are dull and inactive, 
very little being done. Some au ities think that 
the low level is reached, but that no activity will be 
manifest until after the summer holidays. The sale 
of the Workington Iron and Steel Works for the low 
sum of 6500/. indicates deep depression. In the pig- 
iron industry there was one more furnace in blast than 
in the month previous, but fewer by 59 than s year ago. 
In iron and steel works the number of men we 
was fewer by 339 than in the previous month, and by 
9844 thana year ago; but the shifts worked were nearly 
the same. In three districts there was a slight improve- 
ment. In the tin-plate trade there was a slight 
decline ; the mills in operation were 432—decrease, 6, 
but 19 below a year ago. In the ineering trades 
the proportion of unemployed was 10.5 for the United 
Kingdom ; previous month, 9.5; and a year ago, 3.4 
per cent. ; decrease in the month, 1 per cent. ; in the 
year, 7.1 per cent. The totals are still affected by the 
strikes on the North-East Coast, but those on strike 
are not included in the figures given. The proportions 
on the North-East Coast were $8.1 ; previous month, 
30.7; a year ago, 6 per cent. In the Manchester, 
Salford, and Liverpool districts the figures were 9.7, 
8.3, and 2.5 per cent. respectively. In the Oldham, 
Bolton, Blackburn, and Burnley districts, 8.1, 7.1, and 
2.3 per cent. respectively. In the Midlands, 7.5, 7.8, 
and 3.6 per cent. respectively. Out of 14 large districts 
in the United Kingdom only a very slight improvement 
was manifest. In the textile-machinery shops there 
was activity and some overtime. In the shipbuilding 
trades there was a slight improvement, owing to the 
cessation of the strikes on the North-East Coast ; but 
the general proportion of unemployed in the United 
Kingdom was 20.6 per cent.; previous month, 26.1 per 
cent.; a year ago, 6.4 per cent. These figures exclude 
the men on strike. 





The strike of Lancashire miners at St. Helens~is 
virtually at an end, the non-unionists having joined 
the Federation but the men had to withdraw their 
mandate as regards insisting that the se should 
employ only members of the union. e of them 
were unwise enough to threaten that at a time of 
pressure, when the coal trade is busy, they will 
renew the demand. This is not likely to ap the 
mine-owners, nor is it a threat that ought to have been 
made, Coercion of that kind is no real remedy. 





In view of the state of employment, the Government 
have decided to renew the Unemployment Act, and to 
vote another 200,000/. towards relieving the distress 
caused by depression in trade. Some of the leaders of 
the army of unemployed do not go the right way to 
conciliate the taxpayers or the local ratepayers by the 
methods employed. Sad as the situation is, the right 
to work must be qualified with willingness to work if 
occupation is found for men in any district. The 
right to live is qualified to this extent—the right 
to live within the provisions of the law. 
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INCLINED RETORT COAL AND COKE- 
HANDLING PLANT AT BRISTOL.* 


By Wiiuram Stacc, Member, of Bristol. 


Ir is estimated that 15,000,000 tens <f coal are carbo- 
nised annually in gas works in this country. It will be 
readily understood that the economical handling of this 
large quantity of material, and of its principal by-pro- 
duct, is of vital importance in gas undertakings, rn it is 
hoped, will afford & subject of interest to members of the 
Institution. In Bristol, which was amongst the first of 
the ge cities to light its streets by gas, last year 
nearly half a million tons of coal and coke were parade 
The oldest works are at Avon-street, where there may 
still be seen a very interesting series of ten retort-houses 
built nearly a hundred years ago. In plan they present 
the form of a horse-shoe, with a large covered coal-store 
occupying a central position and opening into each of the 
retort-houses—all admirably adapted to the requirements 
of those days. They are a standing monument to the 
foresight and enterprise of the pioneers of the gas indus- 
— Bristol. 

or the greater part of the century that has passed 
since the introduction of gas lighting, little was done to 
introduce strictly mechanical methods in the handling of 
materials. However, of late, various forms of machines 
for charging and discharging horizontal retorts, with 
their auxiliary coal and coke-handling plants, have gra- 
dually come into use. 

Charging and Discharging Machines.—The essential 
feature of the earlier charging machines is a long trough 
or scoop, which, having been filled with coal, is pushed 
into the retort, turned over, and withdrawn ; to put in 
the full charge, the scoop makes two or more excursions 





Fig.1. avVON STREET GASWORKS, BRISTOL. 


FRONT ELEVATION OF BUILDINGS SHOWING THE TWO COAL-ELEVATORS. 
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which removes the spent charge carries in the fresh charge 
of coal by the same movement. : i 
Projectors, ram-dischargers, and the Fiddes-Aldrid 
machine are all electrically driven. The former may 
seen at work at.the Stapleton Road Works, and the latter 
atthe Canons Marsh Works of the Bristol Gas Company. 
Inclined Retorts.—Another method of charging and 
discharging retorts avails itself of the force of gravity. 
In this system, which is 
characterised by extreme 
simplicity, the retorts are 
inclined at an angle to 
the horizon, and the coal 
from continuous hoppers is 
dropped directly into the re- 
torts through portable charg- 
ing-shoots. The recent in- 
troduction of coal-project- 
ing machines in conjunction 
with ram dischargers has to 
e large estan ganenes 
the progress, for the time 
being, of the inclined-re- 
tort system, because with 
machines of this class retorts 
can be charged and dis- 
charged by the employment 
of a machine at one side 
only of the retort - house, 
thus offering considerable 
advantage compared with 
the older forms of stoking- 
machines, which work from 
both sides of the retort. 
Inclined retorts were used 
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CROSS-SECTION OF N°3 
INCLINED RETORThOUSE. 


memories at the Avon Street Works of a primitive in- 
stallation of inclined retorts dating back fifty years. 
Here, in England, the single straight-through retort 
was adopted, which immensely simplified the system, 
ee with the French plan, and assured its success, 

ere the work is continuous, as in retort-houses, 
machines must be of the simplest, strongest, and most 
durable character, to avoid the risk of break-downs; and 
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into each retort. A machine is required on 
each side of the bench. The spent charges 
are withdrawn by separate machines, which 
operate by means of either a rake or a ram; 
these stoking-machines, as they are called, 
are operated either by hand, hydraulically, 
or by com air, 

Projcctors.—There are later types of ma- 
chines which project the coal into the retort 
without any part of the apparatus entering 
the hot retort, and work from one side only 
of the banch. 

In the Da Brouwer projector, the machine 
is brought up to the front of the retort, 
and the charge of coal allowed to fall upon 
a horizontal rubber band moving rapidly 
towards the retort in the direction of its 
long axis, and the coal is thrown off the 
band into the retort — acquired momen- 
tum, the speed of the bind being gradually 
reduced as the retort fills. 

In West’s projector machine the coal falls 
upon the blades of a revolving device and is 
posens into ‘the retort by centrifugal 

‘orce ; the spent charges are pushed out by a 
ram, usually carried upon a separate frame. 

Ram Discharges.—In these machines the 
ram consists of a cast-steel rack, in two or 
more sections, actuated by a sprocket-wheel. 
The firat section to emerge beyond the 
frame of the machine is a rigid rack-bar; 
those that follow are flexible and held rigidly 
in a straight ‘line by being sheathed in 
channel guides which telescope into each 
other; the flexible sections are constructed 
of short links. 
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In entering the retort, the heed of the dis- 
charging ram slides along the floor of the 
retort, and when the first (rigic) section is 
fally extended, it draws forward the next 
section, and this in turn the following section. 
In withdrawing the ram, the sheaths tele- 
scope into each other, and the flexible tail of 
the rack coils back upon itself, in an easy 
curve, thus considerably economising space and length of 
frame required. A constant stream of water is directed 
upon the ram to keep down the temperature of thore 
parts entering the hot retort. 

Combined Charging and Discharging Machine.—In the 
Fiddes-Aldridge machine the two operations of charging 
and discharging are carried on simultaneously ; the ram 

* Paper read before the Institution of Mechanical 
Engineers at Bristol, July 28, 1908, 
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|ab the beginning of last century by William Mut- 
dock, of Messre. Bolton and Watt, Soho Foundry— 
Watt's right-hand man, as he has been called. An 
arrangement of inclined retorts was devised by M. 
André Coz, in France, and worked on a small scale 
in Rheims about twenty years ago. In the French 
plan the retorts were arranged in pairs, with a single 
cast-iron mouth-piece joining their upper ends, buried 
in the brickwork of the setting. About 1§89 the sys- 
| tem was revived in England ; even at Bristol there are 
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considering the conditions prevailing in which they are 
expected to work—the great heat and the catting action 
of coke upon wearing parts—it may be wondered why any 
other method than the inclined-retort system should be 
employed for charging retorts. However, greater care 1s 
necessary in the selection of suitable coal, and the success 
of the system depends, in a measure, upon the type of , 
coals from day to day being fairly uniform. Some gas- 
coals have a. tendency to elip during the earlier s of 
carbonisation in inclined retorts, and in doing so a down- 
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ward creeping movement readily sets in, leading to a 
thickening of the charge of coal at the lower end of the 


retort, thus, rendering efficient car tion 


stages of carbonisation. 


An Installation of Inclincd Retorts at Avon Street Works 
(Figs. 1 to 3, psge 154, and Figs. 4 to 6, below).—On the 
‘*New Side ’ of the works three very substantial retort- 
houses adjacent to the harbour were erected in 1860. In 
order to make the most of these buildings, it was decided | 


SHOOT FOR CHARGING COAL 
































} difficult. coal 
Avoiding these slipping coals, the system is as near 
perfection as can be attained by any method. The 
slipping is due to the coal swelling during the earlier 


ling and for coke. The power 
gas-engines provided in 


cate, and the coal can be placed in any part of the coal- 
hoppers of the three retort-houses from either aker, 
The coal-handling plant is designed to do its work, as far 
as possible, during the hours of daylight, 300 tons per day 
being required of it. 

Inclination of the Retort.—The determination of the 
angle of the retort, as might be expected, is a critical 
question. 
such as will pass through a screen of 1}-in. mesh ; com- 


Fig. 9. GENERAL ARRANGEMENT 
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uired is supplied _by | 
uplicate for each section. The | 
-breakere and elevators are also provided in dupli- | 


The ideal coal for working with is ‘‘nuta,” | 


satisfy these conflicting claims, and the angle decided 
upon is 31 deg. 

: i » ones cane - of o. retort - house. 
tw noti that the charging- floor 1s 

upon a higher level than the discharging-floor, + pies 
of this angle of 31 deg. as the inclination of the retorts. 
High up over the retort mouthpieces on the charging side 
is a continuous coal-hopper A, supported partly from the 
bracing of the retort-bench and on cross-joists résting on 


the walls of the retort-house ; over each vertical line of 
four retorts a measuring-chamber B, for the charge of 
| coal, depends from the hoppers—twenty in all. These 


HOT COKE CONVEYORS & HOPPERS 






































in 1900 to raise the roofs; the height of the walls was 
doubled, and by this means accommodation afforded for 
inclined retorts. The dimensions of the houses and the | 
general surroundings lend themselves admirably to this 


method of carbonisation. The work was designed and 
carried out by, and under the personal superintendence 
of, the company’s chief engineer, Mr. Daniel Irving, and 
was executed by tke gas company’s own staff and 
workmen. The coal can be lifted from the hold of the 
. mboat lying alongside the quay, weighed, ken, 
ele 
houses, charged into the retorts, and when carboniced 
discharged from the retorts directly on to coke-conveyors, 
cooled, conveyed into the yard, screened, stored, and 
loaded into carts or trucks without the material being 
once handled. 

The plant is divided into two sections—for coal-hand- 


ated, conveyed to any part of either three retort. | 


| pared with this lively type, small coal requires a steeper 


angle, especially if damp, aud larger coal a less angle. 
As: emai that would serve well in a newly-built bench 
would be less suitable as the retorts become worn, in 
| consequence of the formation in the retorts of irregulari- 
ties-in the inner surface and of ridges at the joints, 
which impede the descent of the coal; and generally 
a steeper angle might be employed for discharging 
than would be suitable for charging. For a slipping 
coal, a less angle would be more serviceable. Lastl ‘p 
the amount of vertical drop of the coal from the 


retort varies for each horizontal of retorts, and 
introduces another disturbing factor, which requires 
some compensation, and which is provided for by intro- 
ducing baffles and checks in the ng-shoot. Ob- 
viously, then, a compromise in the angle is necessary to 


measuring-chamber to the meer dy hag aren of ‘the | 
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measuring-chambers are shown in detail, Fig. 3 ; there 
is a slide at the top for filling it from the pa ee 
and another at the bottom for discharging, each wor ed 
from the charging-floor of the retort-houge by a separate 
lever. The full capacity of the chamber is7 cwt. This 
may be reduced by pushing in a flap-plate, which 


ha: hinged inside the chamber, held in position by a 
| quadrant which passes through the back of the chamber, 
and fixed by a pin. The weight of the charge of coal can 


| by this means be adjusted to suit the prevailing con- 
ditions. J 

The method of charging the retorts is as follows :—A 
portable stop-plate C, Fig. 2, is placed in the retort 
ab its bottom end in order to vent the charge of 
| coal from resting upon the relatively cold iron mouth- 
piece, and from pressing against the retort lid; this 
remains in the retort during the period of carbonisa- 
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INCLINED RETORT COAL AND COKE-HANDLING PLANT AT BRISTOL. 


(For Description, see Page 154.) 


.7. UPPER END OF COAL-ELEVATOR 
END ELEVATION SIDE ELEVATION 








Fig.8. LOWER END OF COAL-ELEVATOR. SIDE | ELEVATION 


Goal Breaker shown at A. 






























































Fig./0. LONGITUDINAL COAL CONVEYOR 
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tion. On the charging side are four shoots D, one for each | have not been once let down since August 1904, having 
horizontal line of retorts ; the lower hinged end of one of done continuous work for nearly four years. 


these shoots is placed in a retort, and the contents of the 
measuring chamber are discharged into it by pulling a 
lever, Fig. 5, the coal forming an even layer along 
the bottom of the retort about 6 in. thick from the stop- 
plate to the upper end of the retort. These c ing 
shoots, Fig. 4, are provided with adjustable baffles 
A, and in the longer shoots fixed baffles also, B, B, for 
regulating the speed of the descent of the charge of coal, 
thus cory be’ operator, who has the chief control. The 
weight of the charge is from 64 cwt. to 7 cwt., and twenty 
retorts can be drawn and charged in twenty-five minutes. 

The retort-lids, and the face against which they close, | 














capable of dealing with 30 tons of 
Fig.i/. CROSS COAL-CONVEYUn 


Coal Plant.—Water-borne coal is unloaded by means of 


& steam-crane and a Hone’s grab. The grab, of 15 cwt. 
winch thie weighivot the coal ie tea ate cpa ah 
wi the wi t of the 1s Indica a ter 
scale of onion i i , 
rapid weighi 

uni 
by 0 lever tato the hopper of the breaker, together with 
coal received by cartage, and there reduced to a uniform 
and suitable size. 


ona 
weights. This t permits of 
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The breaker A, Fig. 8, page 156, is a 
per hour, canni 
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Fig.13. HOT COKE CHAIN CONVEYOR (DE BROUWER) 
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are machined, the retort being sealed by pressure from a | 
lever with an eccentric k. f 

The retorts are tapered, increasing in width towards | 
the bottom end, to facilitate the discharge of the coke. | 
In this installation they are arranged in sets of eight, two 
vertical lines of four retorts under each of the ten arches, 
each set being independently mnaten a on 
the egaagenione system. A fraction of the hot coke as 
it is discharged from the top line of retorts is directed 
through a portable shoot hung on rails into the pro- 
ducer E, Fig 2, the only manual labour necessary being 
to push it back in order to maintain an even thick- 
ness in the depth of the fire, Fig. 6. The clinkering 
ing is done from the ground-floor stage below. Owing to 





the regular heating possible in this system, the life of th 
seteuinand ofthe eatin i A bench is sti 
in action at the Avon Street 
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in Fig. 9, page 155, and details on Fig. 10, page 156, 
from which it will be seen that each of the three retort- 
benches is served by its own nets fixed on cross- 
joists above the continuous hopper, and a fourth conveyor 
at right angles to these stretches from one elevator head 
to the other ; this cross-conveyor is fitted with reversi 

gear and clutches, Fig. 11, below, and so arrang 

that coal from either elevator can be delivered on to each 
of the ey and thus serve all three benches 
in turn. These conveyors are driven from the elevator 
a chain-drives; the coal from the elevator is 
direc by a shoot into the trough of one of the con- 
veyors ; along this the coal is swept by a continuous chain 
of push-plates to the first open slide, where it falls either 


SECTION OF SEMFELLIPTICAL COAL CONVEYOR 


Fig. 12. 


Hopper. 


SPROCKET-WHEEL FOR HOT COKE CHAIN-CONVEYOR 
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being the hardest variety of 
coal carbonised. The coal is 
fed in automatically by a 
shuffie- plate to two double 
lines of steel claws on square 
shafts, suitably enclosed. T 
is done in two stages ; 
the falls from the secon 
pair of claws into the boot of the elevator. Duri 
its 64 pane continuous work it has dealt with 360, 
tons of coal without having once taken apart for 
repairs, notwithstanding the rough usage it has sustained 
from stray tram-coupling links, axle-bearings, and stones 
which occasionally find their way in with the coal. 
The steel elevators, Figs. 7 and 8, page 156, are con- 
structed of a central roller-chain, upon which buckets 
of 28 lb. capacity are fixed, 18 in. They are 
driven — the top end by .. wheel which 
engages the connec - chain. Projecting - arms, fixed 
on each side of he ba 
which serve as guides. The coal is elevated to the 
full height of the lofty retort-house walls, a total lift 
a7 ft., and there delivered into the conveyors for dis- 


tribution. 
The general arrangement of coal-conveyors A is shown 











he | provided with wheels and axle, an 


ckets, slide on angle-iron bars | i 
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into the cross-conveyor or into one of the compartments 
of the coal-hopper. 
ring to Fig. 12, above, it will be noticed that 
the section of the trough of one of the conveyors is semi- 
elliptical. In this conveyor ev third push-plate is 
b hain of the roll ane re 
u ac of the roller type, driven by as et- 
weed at one end, which engages the rollers on Bre ae 
of this chain; at the opposite end of the conveyor a screw 
tension-gear is provi which acts through a second 
sprocket-wheel. The wheels carrying the push-plates 
run upon angle-irons fixed at each side of the trough. A 
more efficient conveyor could scarcely be devised; it 
requires very little attention, and, owing to the slippery 
character of the coal, requires very little lubrication. 
a its six years’ work it has transported 220,000 tons 
of . Such ample bearing surfaces have been pro- 
vided that, excepting the bottom of the trough where the 
oe Se ae S the amount of wear is proved to be 
cant. 
In all the other conveyors the section of the trough is 
rectangular, and ag push-plate provided with its 
axle, Fig. 11. The coal moves along at the 
rate of 100 ft. per minute. To drive the whole plant— 





two two elevators, two h: pper-conveyors, and 
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one cross-conveyor—when running light requires 35.89 
indicated horse-power, and 35 per cent. more when deal- 
ing with coal—nearly 50 indicated horze-power. 

Coke Plant.—The coke-handling plant is shown in 
vs. 9, page 155. Along the front of the retort bench, 
below the bottom line of retorts and below floor-level, is a 
rectangular trough F, Fig. 2, page 154, constructed of 
steel plates and angles, with cast-iron renewable bottom 
weering plates. This trough F is covered down with 
#-in. plates, with a hin section G in front of each 
vertical line of retorts. The plates serve to confine the 
heat and steam to the trough as the coke is conveyed 
through the house, and when raised for discharging the 
retorts they serve as shields to protect the workmen 
from the falling hot coke. Beyond the house, the conveyor 
trough is bent upwards at a considerable angle, becoming 
an elevator; this portion, being entirely enclosed, acts 
as a flue and draws the steam from the retort-house, dis- 
charging it at the top end, entirely clear of all workmen. 
Along the walls of the retort-house a line of wrought- 
iron gratings takes the place of the ordinary brick floor, 
eens a plentiful circulation of cool air in the retort- 

ouse. 

The coke and breezs storage-hoppers rest upon pillars, 
and are raised sufficiently to allow carts to stand under- 
neath the hoppers, Fig. 9, pene 155. They are divided 
into sections by bulkhead-plates, corresponding with the 
screens, and bslow each psir of screens the hopper is 

artitioned off for breezs, Above and along the entire 
ength of the hoppers, carried upon a lattica framing, 
there is a conveyor for distributing the coke. As the coke 
leaves the retort-house it is quenched, and on reaching 
the top of the coke-elevator it is discharged into the 
trough of the distributing or eomaee conveyor, and either 
falls directly on toscreens through the open slide beneath, 
or is carried to the next set of screens, where the coke is 
separated from the breeze, and each falls into the section 
of the hopper set apart for it. To save the coke from 
breakage in falling into the hoppera, portable shoots are 
placed when required at the foot of the screens. The carts 
are filled by operating a lever from the ground level. 

The form of conveyor chain adopted for the coke plant 
is the De Brouwer, Fig. 13, page 157, which resembles a 
flexible ladder with cross-bars of round and flatsteel. M. 
De Brouwer is the engineer of the gas-works at Bruges, 
where-it was first used towards the end of 1895. The 
whole of ib consists of mild forgings stamped to sha) 
under a drop-hammer. All parts are machined and the 
rivet-hole3 are rimered, the rivets b2ing driven in cold 
and riveted cold. Where the coke has to ba taken up 
inclines fist bars are introduced at regular intervals in 
place of the round bar. The conveyor, when new, moves 
along at the rate of 50 ft. per minute. This speed is 
increared as the wear of the chain necessitates an in- 
crease in the diameter of the pitch circle of the driving 
sprockets. 

In discharging the ratort, the coke slides down the 

inclined retort into the trough in front of the bench and 
is carried forward, sliding along the the bottom plates. 
A little water lies in the bottom of the trough to keep 
things cool, and this helps to quench the coke as it travels 
along. In spite of the trying conditions under which it 
has to work, and of the cutting and grinding action of 
coke, a chain may be made to last more than three years, 
working day and night, and to transport 70,000 tons of 
coke during its life. The new chain weighs 50 lb. per 
yard ; an old one removed to the scrap po weighs 32 Ib. 
per yard, showing a loss in wear of per cent. by 
weight. 
The chain of the conveyor is driven by a pair of sprocket- 
wheels, Fig. 14, en for 90 deg. of the pitch circle ; 
the slack chain is payed directly on to guide-wheels, which 
ma‘ntain it in constant tension by a balance-weight, 
Fig. 9, page 155. The chain of the hopper distributing 
coneayes is kepb taut by tension screws instead of the 
usual balance-weight arrangement, which cannot be well 
applied where the conveyor has to be reversed # in this 
case the chain has a trick of increasing in length more on 
one side than on the other; sections of the chain have 
frequently to be turned over to counteract this unequal 
wear and consequent difference in the pitch of the two 
sides. Judging from what takes place at the Avon-street 
Works, one would be inclined to think that the introduc- 
tioa of a balance-weight in place of the tension screw 
would overcome the difficulty, but the experience at other 
works renders this doubtful. 

It will be noticed that, as the wear, the pitch of 
the chain increases and demands a readjustment of the 
pitch of the sprockets; this is met-by increasing the 
radius of the pitch circle, the sprockets being drawn 
further out from the centre of the sprocket-wheel as the 
wear increases. This extension of the length of the chain 
is considerable, and where in a new chain the pitch is 
8} in., when nearly worn out it is found to have increased 
to nearly 94 in., equivalent to an extension of 10 per cent. 
in the pitch of the chain. 

The amount of power required for these conveyors is 
ee small, and is supplied by a engine ; 
1540 ft. of conveyor chain requires, when fight, only 
25.16 indicated horse-power, including two line-shafts, 
belts, and driving gear, and 12 per cent. more when fully 
loaded. So thoroughly reliable are gas-engines that for 
nearly thres years work was proceeding day and night, 
year in and year out, with a single ine. The 
rapidity and ease with which hot coke is removed from 
the retort-house by conveyors adds much to the conveni- 
ence and comfort of the workmen and to the general 
economy of the system. 





THe Port or Marseitues.—The French Journal 
Offciel publishes a decree approving the carrying out of 
improvement works at the port of Marseilles ; the cost of 
these works is estimated to reach 128,000/. 





THE DIRECT PRODUCTION OF COPPER 
TUBES, SHEETS, AND WIRE.* 


By Suerarp O. Cowrer-Co.es, Member, of 
ndon. 


Introduction.—The numerous processes involved in the 
production of suitable copper and its subsequent conver- 
sion into copper sheets, tubes, and wire by a series of 
operations, such as rolling, drawing, and annealing, 
would occupy too much time to bs referred to even 
briefly ; therefore the author has limited the paper to the 
direct production of copper tubes, sheets, and wire by 
electrolysis from impure copper. 

The methods described are all based on the work of 
Davy and the law of electrolysis established by Faraday 
in 1833—namely, that when a current of electricity is 
passed through a solution containing metallic salts and 
two or more electrodes, one of which is soluble in the 
solution, a known quantity of metul is trai from 
one electrode to the other for a given quantity of electric 
current ; thatis to say, if the soluble electrode (the anode 
is connected to the positive pole, and assuming the meta 
and the electrolyte employed to be pure, a weight of 
metal will be deposited upon the cathode connected to the 
negative poles corresponding to the amount dissolved 
from the anode. If the anode is of impure metal, many 
difficulties are introduced ; and if the current is increased 
to a sufficient density to enable the metal to be deposited 
at such « rate as will give commercial results, other 
serious difficulties arise. Electro-metallurgists have been 
working for thirty years or more devising methods to 
overcome the difficulties experienced in applying Fara- 
day’s law to the commercial production from compara- 
tively impure copper of copper tubes, sheet, and wire, 
having the physical properties of wrought copper, when 
deposited at a sufficiently rapid rate. — 

The refining of yes we by electrolysis has now assumed 
vast proportions, and the annual output of electrolytic 
copper in the year 1907 has bsen estimated at 400,000 
tons, equal to 56 per cent. of the world’s production, and 
the capital sunk in the industry ab about 15,000,000/. 
The ae of the copper thus produced is in the form of 
rough slab3 or cathode plates, which have to be smelted 
and worked to the desired form:. 

Electro-metallurgists have been striviog for many years 
to devise a process which does away with the smelting 
of copper after it has been electrolytically refined, and to 
electro-deposit copper after the refining operation in such 
a form that it can be placed direct on the market as 
finished sheets, tubes, and wire. . 

Wilde's Process.—It was observed shortly after E!king- 
ton practically applied Faraday’s law to the refining of 
copper, in the year 1865, that the electric current den- 
sity, or the rate at which the copper is yop could 
be considerably increased by circulating the electrolyte 
or moving the electrodes. It was soon found that circu- 
lating the electrolyte alone was unsatisfactory, and that 
the best results could be obtained with a vert:cal mandrel 
revolved in the electrolyte. Wilde was one of the firat 
to use a cylindrical cathode, his object being to deposit 
copper on iron rollers suitable for textile-printing pur- 

oses, for which he took out a patent in the year 1875. 
The anodes consisted of copper cylindrical tubes, and the 
iron cylinder to be coated with copper (the cathode) was 
placed in the centre of the cylindrical vat and caused to 
rotate on its axis. Such an arrangement, in conjunction 
with a circulating propeller placed in the electrolyte, 
ensured an even distribution of copper over the whole of 
the surface uniformly along the — of the roller by 
means of the motion imparted to the solution, and the 
equal density thus maintained. The current density was 
low—considerably under 20 amperes per square foot. 

Elmore’s Process. —The next development of importance 
was the Elmore process, which consists of using horiz ntal 
mandrels on which copper sheets or tubes are deposited, 
while agate burnishers travel continuously over the 
copper, so as to consolidate it, and at the same time 
prevent the growth of copper tree3 or nodules. Even 
with the use of a burnisher the current density could not 
bs increased beyond 30 amperes per square foot, and the 
mechanical difficulties introduced by the burnisher are 
considerable. Large works were erected to operate this 
process near Leeds and on the Continent, and are princi- 
pally engaged in the production of large tubes and 
cylinders for special en 

Dumoulin’s Process. —Dumoulin introduced, at a later 
date, a process for burnishing copper during deposition, 
with sheepskin as a substitute for agate, and claimed that 
the process had also the advantage of insulating any pro- 
jections that might be formed on the deposited metal, the 
sheepskin impregnator coating all projecting parts with a 
thin film of animal fat, thus preventing further deposi- 
tion until the surrounding depressions are raised to the 
common level. It was also claimed for this process that 
a current density of from 30 to 40 amperes per square foot 


of cathode surface could be employed at a voltage of about |’ 


1.6 per vat. This process was tried on a large scale in 
E deed but was soon abandoned. 

Other Processes.—Attempts have been made at various 
times to further increase the rate of deposit by Swan, 
Elmore, Thofehrn, Graham, Poore, and others, by im- 

inging jets of the electrolyte against the cathode surface. 

he quality of the copper is hable to vary in density if 
impinging jets alone are employed; it is therefore 
necessary to move the cathode, otherwise the copper is 
eee in the form of annular rings of nr ensity 
and smoothness, as shown in Fig. 1, page 159, which is a 
photo-micrograph of a lead plate coated with copper by 
an impingement process a current density of 160 
amperes per square foot (9.29 dm2), temperature 50 deg. 


* Paper read before the Institution of Mechanical Engi- 
neers at Bristol, July 29, 1908. 








Cent.; the electrolyte being forced at a pressure of a few 
pounds through a lead box perforated with }-in. (0.32. 
centimetre) holes at a distance of 1 in. (2.5 centimetres) 
apart from centre to centre. : 

The author, when carrying out some experiments on 
the production of copper tubes and sheets by electro- 
deposition on rotating cathodes, observed that when the 
8 was greatly increased entirely new results were 
obtained, and that a current density of 200 amp2res or 
more square foot could be employed, the copper 
remaining smooth, and having a tensile strength equal to 
the best rolled or drawn’ copper, and in some cases a 
tensile strength some 50 per cent. higher than that 
obtained by the ordinary process of casting and rolling, 
the tensile strength increasing with the rate of rotation of 
the mandrel. The result of revolving a mandrel at a com- 

tively high s is that every molecule, as it is 

posited, is burnished or rubbed down, so as to produce a 
tough fibrous copper, the usual order of things being 
reversed, the present practice being to put the mechanical 
work into a mass of copper by rolling or drawing instead 
of treating each molecule separately. _ 

Centrifugal Process.—This observation led to further 
experiments, which resulted in evolving the proceas now 
known as the centrifugal copper process for the manu- 
facture of sheets, tubes, and wire, which will now be 
described in detail, together with the results obtained. 

After a long series of experiments had been made to 
determine the best composition for the electrolyte and the 
most economical current density to employ, the. critical 
speed was accurately determined by means of revolving 
cathodes in the form of cones (Fig. 2). By observing the 
point at which the copper remains smooth, and by measur- 
ing the circumference of the cone at that point and 
multiplying it by the number of rotations per minute, the 
critical speed is readily determined; 200 amperes per 
square foot is found to be the most economical current 
density, although a current density up to 500 amperes per 
square foot can be employed by increasing the rate of 
rotation ; but the increased cost due to increased voltage 
renders such a current impracticable for ordinary com- 
mercial work. 

One of the chief difficulties inherent in any electrolytic 
or wet process for the production of copper tubes and 
sheets is having any working parts, such as bearings, in 
an acid copper sulphate solution ; and this was one of the 
first troubles encountered when working the centrifugal 
process on a commercial scale. This difficulty was even- 
tually overcome by constructing vats in the form of an 
annular ring, as shown in Fig. 3. It will be observed that 
by such an arrangement all working parts are outside tke 
vat, and do not come into contact with the elcctrolyte, so 
that the bearings can be lub-icated in the ordinary way; 
only the actual face of the mandrel on which the copper 
is to bo deposited is immersed in theelectrolyte. The 
cathode consists of a steel or cast-iron cylinder closed at 
one end, to which is attached on the inside a steel roi 
projecting below the edge of the mardrel, to guide it into 
position. The cylinder can be 5 ft. or 6 ft. in diameter, 
or even larger, so as to produce a copper sheet of, say. 
20 ft. long by 4 fr. or 5 ft broad. Anodes composed of 
crude copper are placed around the mandrel, with inter- 
vening spaces, rot are fed forward by suitable mechanical 
means (Figs. 4 to 7, page 159) as the copper dissolves 
away, 80 as to keep the voltage constant. 


Tests of Copper Dircctly Produced. 
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Bending test. Strip bent three times upon itself. No cracks. 
* Tons of 2000 Ib. 

One great advantage of the centrifugal proces; is that a 
very low vol is required even when employing a very 
high-current density. For instance, only 0.8 of a volt 
is required at the terminals of the vat when working at a 
current density of 200 amperes per square foot of cathode 
surface. The effect of revolving the cathode is five-fold : 
firstly, it keeps the electrolyte agitated, so that there is 
always @ frock supply of copper ions in proximity to the 
cathode; secondly, each molecule of copper as it is de- 
posited on the cathode is burnished or rubbed down by 
means of the skin friction between the revolving cathode 
and the electrolyte; thirdly, the rotation prevents any 
foreign matter that may be in suspension in the electro- 
lyte settling on the cathode, and becoming entangled by 
further copper being deposited around or over it ; fourthly, 
it brashes away any air-bubbles on the cathode, which 
are the cause of nodules forming; and fifthly, the rota- 
tion of the cathode ensures the kness of copper being 
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Fig.9. MECHANICAL TESTS ON COPPER PIPES MADE BY THE CENTRIFUGAL PROCESS. 
; e Coppa Pipe Tests. 
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uniform even when a mandrel of, say, 8 ft. in length is of the tube and its length. When the desired thickness 
employed. been obtained, the mandrel is removed and placed in 
_ The method of making tubes by the centrifugal process a horizontal or vertical lathe, and a round-faced roller 
18 as follows:—A mandrel somewhat smaller than the |ran over the surface 80 as a ope to expand the de- 
finished internal diameter of the tube is prepared by | posited copper, which can then be readily drawn off. 

coating it with an adhesive coating of copper, by first} Copper sheets are ag saa in a similar manner, the 
depositing copper upon: the surface from an alkaline | only difference being that the mandrels are of much larger 
solution and then thickening it up in an’acid solution, | diameter, and a narrow insulating strip is fitted down one 
the surface being highly burnished and treated chemically | side, so that the sheet can be 

to ensure the easy removal of the deposited tube. The/a tool under one of the edges of the deposited copper. 
mandrel thus prepared is then placed in a vat, as shown | It is no more costly by the centrifugal process to make 
in Fig. 3 or Fig. 8, herewith, according to the diameter | thin sheets than thick ones ; copper foil can be made like 


y removed by inserting jected 
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Fie. 3. Vat vusep ror CentriruevaL Process. 
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Fic. 8. Apparatus ror Derositinc Correr 
on Iron Ro.ts. 


the samples exhibited in five minutes, direct from crude 


copper. 

Copper tubes produced by this process without any 
drawing have given a maximum stress of 17 tons, and 
tubes after drawing have withstood a pressure of 3000 Ib. 
per square inch without giving any signs of distress, as 
shown by tests made by Mr. David Kirkaldy. Sheets 
made without any rolling have given a maximum stress 
of 28 to 30 tons and more oe square inch according to the 

ripheral speed at which the mandrels were revolved. 
The table on page 158 details some tests made by Mr. W. 
Harry Stanger. : 

Fig. 9 shows the result of some mechanical tests on 
copper pipes made by the centrifugal process and sub- 
j to hydraulic pressure, giving results far above 
those required by the Board of Trade. 


(To be continued.) 
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THE MEXICAN TRANSPORT ‘“‘GENERAL 
GUERRERO.” 


Tuer General Guerrero, which has been built at the 
Naval Construction Works of Messrs. Vickers Sons 
and Maxim at Barrow-in-Furness, for the Government 
of Mexico, has recently undergone her official trials 
with satisfactory results. The speed stipulated for in 
the contract is 12 knots, whereas on the full-power 
trials in Morecambe Bay a rate of 12.598 knots was 
maintained. The machinery throughout the whole of 
the trials, which were of oer hours’ duration under 
forced draught, and of six hours’ duration at a reduced 
air pressure corresponding to natural draught, worked 
to the entire satisfaction of the commission of officers 
of the Mexican Navy appointed by their Government 
to see that the requirements of the contract were duly 
fulfilled. The following are the average results :— 

Four Hours’ Full Power. 
Steam .... Se Tes ee 175 Ib. 
Vacuum ... ee ie ee 27 in. 
Revolutions per minute aaa 118 
{Indicated horse power 1600 
Coal consumption 1.14 Ib. per I. H.-P. 
per hour 


Sia Hours’ Natural Draught. 
Steam ae ee 178 Ib. 
Vacuum... i a aoe 25 in. 
Revolutions per minute es 100 
Indicated horse-power 918 

Coal consumption 1.16 lb. per I.H.-P. 
per hour 


The machinery consists of one set of direct-acting 
vertical ep mp three-crank engines. The 
diameters of the cylinders are: high-pressure, 20 in. ; 
intermediate-pressure, 31 in. ; low-pressure, 50 in. ; 
with a 36-in. stroke. Steam is supplied by two 
boilers of the single-ended cylindrical type, 12 ft. 6 in. 
in diameter by 10 ft. 9 in. long, constructed for a 
working pressure of 175 lb. per square inch, and 
arranged to work under Howden’s system of heated 
for draught, An auxiliary boiler of the cylin- 
drical type is also fitted for supplying steam to the 
various auxiliaries as required. The condenser is of 
cast iron, arranged at the back of the engines, and is 
supplied with circulating water by an independent 
centrifugal pump. In addition to the usual feed and 
bilge pumping-engines, the vessel is fitted with evapo- 
rating and distilling plant, fresh-water pumps, feed- 
water heater, and filter. 

The vessel carries six quick-firing guns, of 4-in. 
calibre, of great power, and two 2.24-in. quick-firing 
guns, all placed at a high level above the water-line, 
and supplied with ammunition from the magazines by 
means of electrically-operated hoists communicating 
direct with the gun positions. The coal-bunkers, too, 
are arranged as far as possible for protecting the ma- 
chinery. In some other respects the ship corresponds 
to naval practice applied to unprotected cruisers, 
although the transport of troops and their impedimenta 
was the main aim of the design. Thus she takes 
550 men on the lower deck, The officers are accom- 
modated on the main deck, Forward on this level 
there are stalls for forty-five mules or horses. Strong 
derricks are fitted on the masts and steam-winches on 
the deck, for the shipping of field-guns and other heavy 
weights. Ventilation of the various quarters has had 
special consideration, and, in addition to the usual 
sources of supply of air, electrically-driven fans 
are fitted to the various compartments. Electric 
light is, of course, arran for throughout the ship. 

e comfort of officers and men has been studied with 
good results. There are large mess quarters for the 
men. The officers have nae ‘cabins and saloons. 
A well-equipped hospital forms a prominent feature. 
A refrigerating plant is fitted in the hold, and cold 
stores are built in theship for provisions, &c. Ina word, 
the vessel, on limited dimensions and draught, affords 
all the conveniences of the considerably larger ships 
of the class built by the Vickers ae. The prin- 
cipal dimensions of the vessel are as follow :—Length 
between perpendi 245 ft.; breadth, moulded, 
35 ft.; depth, moulded, 17{t. 6 isi.; displacement, about 
1850 tons. The vessel is, of course, built of steel, is 
classed 100 A 1 at Lloyd’s, and has been constructed 
under the supervision of a Special Commission by the 
Mexican Government. The accommodation for the 
crew is entirely separate from the quarters for the 


‘troops. The officers of the saip have separate cabins 


and saloon on the promenade deck, and the crew and 
firemen are berthed at the fore end of the vessel. The 
vessel can be steered by hand and steam steering-gear. 
There are seven small ts, two of which are steam- 
launches. The vessel is schooner ri » with two 
masts, has one funnel, has a cruiser-shaped stem and 
stern, and has the appearance of a small cruiser. 





ENGINEERING STANDARDS CommitTrx.—The Royal In- 
stitute of British Architects have nominated Mr. Edwin 
T. Hall, senior Vice-President, to re t that Institu- 

mittee on Bridges and General 
Buildin; the chairman of this committee 
being Sir John Wolfe , K.0.B. 





BELGIAN MINING AND METALLURGY. 
Tue production of the collieries of the Belgian pro- 


vince of the Hainaut last year was 17,027,090 tons, show- | W: 


ing an increase of 332,110 tons as compared with the 

i uction for 1906. The value of last 
year’s production was 11,267,896/., showing an increase of 
1,384,994. as compared with 1906. While coal produc- 
tion increased last year in the Hainaut to the extent of 
2 per cent., the value of the coal raised was 14 cent. 
— than the i wy 4 ve ge 7 we 

17,027,090 tons, representing the output 

Hainaut last year, was made up as follows :—Mons basin, 
5,015,330 tons; Centre basin, 3,541,100 tons; and 
Charleroi basin, 8,470,660 tons. The profit realised from 
coal-mining in the Hainaut last year was 1,392,312/., sixty 
mines having been worked at Mem of ‘aor while 
ten mines sustained a loss 179,920. The average 
value per ton of coal raised in the Hainaut last year was 
13s. 27d., or 1s. 47d. per ton more than in 1906. The 
return price last year was lls. 7d. per ton, or 1s. 2d. per 
ton more than in 1906. It follows that the profit realised 
last year was larger by 27d. per ton than in 1906. The 
results attending coal-mining in the Hainaut during the 
decade ending with 1907 inclusive were :— 





Year. Production. Value. Profit. 


tons 





The most profiwsble year of the ten was, ay 
1900, while the most meagre annual result was that 
worked out in 1905. Of course, this was the outcome of 
fluctuations in prices. In 1901 the average sale price for coal 
in the province was 12s. 3d. per ton; in 1902, 11s. 44d. per 
ton; in 1903, 10s. 114d. per ton; in 1904, 103. 84d. per 
ton ; in 1905, 10s. 7d. per ton ; in 1906, 12s. 9d. per ton; 
and in 1907, 14s. 33d. a The collieries of the province 
employed last year 102,237 workpeople, of whom 75,360, 
or 73 per cent., were employed below ground, and 27,887, 
or 27 per cent., above ground. These proportions were 
a the same as those arrived at for 1906 ; but 
as compared with 1906 the number of ~eees em- 
oyed was my gt 2738. The amount paid in wages 
tt year was 7,439,980/. The employment of women 
below ground is now prohibited in Belgium, but seventeen 
women above twenty-one years of age were, nevertheless, 
occupied below ground that year. It is still permissible 
toemploy women and girls above ground, and the number 
of women above twenty-one years of age so employed 
last year was 738, while the number of girls employed 
was There has been a sensible rise in miners’ wages 
in the Hainaut during the last ten years, the advance 
for men employed below ground having been from an 
average of 3s. ee oe eos ee Oe 
per day in 1907. @ production of coke in the Hainaut 
year was 1,749,410 tons, made from 2,291,170 tons of 
coal ; the corresponding production of coke in 1906 was 
1,780,090 tons. The coke uction of the province for 
the ten years ending with 1907 inclusive was as follows :— 
Tons. 

1,597,770 

1,670,620 

1,748,450 

1,268, 
1,396,570 
1,546,690 
1,606, 650 

1,627,330 

1,700,890 

faa eS See ew .- 1,749,410 
Agglomerates were made last year in the province to the 
extent of 1,618,940 tons, as compared with 1,456,840 tons 
in 1906, 1,331,770 tons in 1905, 1,401,100 tons in 1904, and 

1,366,090 tons in 1903. ‘ 

The production of pig in the province last year was 
616,940 tons, of the value of 1,841,672/. There were 16 
blast-furnaces in activity in the province last year, and 
the number of wor employed was 1734. The 
16 furnaces consu' between them 4710 tons of coal, 
724,900 tons of Belgian coke, 18,100 tons of Belgian iron 
minerals, 1,696,200 tons of foreign ore minerals, and 
151,220 tons of scorie, &c. The production of pig may be 
subdivided as follows for the last two years :— 

Classification. 1907. 1906. 


tons tons 
Refining pig ... ... 130,750 151,415 
Thomas pig ... st 459,540 410,900 
Special pig... ids 26,650 12,700 


Total... -» 616,940 575,015 


It will be seen that the production of refining pig fell 
off last year about 14 per cent., while the output of 
suuses org geenente’ 58 percent, ont Chet of apeuatang 
doubled. average price of the pig produced in the 
Hainaut last year was 2/. 19s. ae yy 
with 2/, 18s, 2d. yng hy =) . 73. 8d. per ton in 
1905, and 2/, 6s. 4d. per ton in 1904. There were sixteen 
steel works in activity in the Hainaut last year—that is, 
works producing rough steel, half-finished steel blooms, 
i The production of finished 
steel last year was 392,860 tons, of the value of 2,282, 954/. 





CATALOGUES. 
We have received from Messrs. John Spencer, Limited, 
aoa f a pamphlet dealing with their tubes and 
fittings, and illustrating their numerous applications. 

“ Builders’ Ironwork” is the title of a catalogue issued 
by Messrs. Parnall and Sons, Limited, of Narrow Wine- 
street, Bri It contains particulars, with prices, of « 
great number of stoves, grates, ranges, crestings, gates, 
and railings. Many of the designs are very artistic. 

Mr. G. Herbert Taylor, Levenshulme, Manchester, has 
issued a catalogue showing his wire-flattening and wire- 
cutting and straightening-machines. These embody the 
latest improvements, such as ball-bearings, to reduce 
friction and increase the output. 

In their ‘‘ Power Transmission,” Section I. of the cata- 
logue, Rimington Brothers, Carlisle, give data on 
ali the gear they manufacture for the transmission of 
power, including illustrations, tables of dimensions, and 
prices. The catalogue is very complete, covering all the 
various ty of couplings, collars, plummer - blocks, 
coun Section II. catalogue covers belting 
of all kinds and belt-fastenings. A special catalogue on 
the *“‘Manzel” patent force-feed oil-pumps deals with 
lubrication in all its applications, 

From Mr. Fred J. Down; of 6, 7, and 8, Crutched 
Friars, London, E.C., we have received a number of 
leaflets. These describe (1) his say anchors for staying 

les, iron chimneys, tents, &c. These anchors vary from 

in. in diameter to 12 in., and will carry strains from 
4000 Ib. to 120,000 Ib. They can be screwed into the 
earth, and removed in a few minutes. (2) ‘* Gear-shield,” 
& graphite gear lubricant free from grease. (3) Founda- 
tion cushions for machinery, to prevent vibration heing 
communicated to the ground and buildings. . 

Messrs. E. H. Shorland and Brother, of Drake-street 
Works, Stratford-road, Manchester, have issued an illus- 
trated catalogue of ‘‘ Manchester” grates and ‘‘ Man- 
chester” stoves. In the grates there is a chamber behind 
the fire-tile with an inlet for cold air from the out- 
side, and an outlet for warm air into the room above the 
mantel-piece, or into an = This grate is made 
in many patterns. The ‘ chester” stove is arranged 
to stand m the middle of a room, and also emits warmed 
air. The catalogue also contains particulars of a great 
variety of ventilators. 

“ ies Travelling-Cranes aa ee title “ oily 
got-up catalogue recently publish y Messrs. Vaughan 
and Son, Limited, Royal Iron Works, West Gorton, 
Manchester. The construction of these cranes has formed 
an almost exclusive speciality with Messrs. Vaughan 
for the past twenty years, ning with hand-operated 
travellers and leading up to the electrically-operated ones 
of the present day. he pamphlet contains interesting 
illustrations of travelling-cranes — by the firm, 
including one of 125 tons, supplied to Messrs. Armstrong, 
Whitworth, and Co., being tested with a load of 135 tons, 
also interesting notes on crane construction and working. 


Messrs. W. H. re sig Soy Co., Limited, Albion Works, 
Salford, Manchester, have recently issued a very com- 
wen and handsome catalogue of their ‘‘ useful inventions 
or engineers in all the industries.” These inventions 
cover a wide field, and we can only refer to a limited 
number. We would call special attention to their patent 
**key-ring” renewable valve-seat, their patent ‘* Van- 
= steam stop-valves, automatic exhaust-valves, 

iley’s McCracken’s patent steam-trap, Bailey’s Threl- 
fall’s automatic lubricators for locomotives, their motor 
miloscope (Fielding’s patent), a speed-indicator of an 
improved type; this contains a liquid, and when the 
instrument revolves round its vertical axis, the liquid falls 
= om tube, and rises in brass tubes into an upper 
vesse by centrifugal force, the level being indicated by a 
float and a scale. - The book is profusely illustrated, gives 
prices, and has a very complete index. 

The Lidgerwood Manufacturing Company, New York, 
have just issued a new catalogue describing and illustrating 
Lid, cableways and their many successful appli- 
cations on great engineering works and for numerous 
other purposes where large quantities of materials have 
to be as conveyed, and a ayes with celerity _ 
economy. mong @ large number of engineering works 
where Lidgerwood cableways are illustrated and described 
may be mentioned the excavation of the New York State 
Barge Canal at Pendleton, New York, the Great Lakes 
Construction Company, where a travelling cableway 
handles an 80 cubic-feot-capacity bucket ; the excavation 
of the new 22-ft. channel in the St. Mary’s River, where 
four travelling cableways were used.; the building of the 
dam and power-house of the Rainy River Improvement 
Company at the International Falls, &c. There are also 
shown a cableway for unloading and loading ships at 
Nome, Alaska, and other cableway plants for handling 
cargo under novel conditions at Manoas, on the Amazon 
River, and on the shores of the Sandwich Islands, 
the construction of fortifications, many applications in 
quarrying and mining, in road construction, log-handling, 
and numerous other commercial purposes. 








‘*WireLess” Procress.— The number of steamers using 
the Marconi international organisation of ship and shore 
stations has further increased. The gradual growth of 
this service is as follows, warships excluded :—1905, 80 
ships; 1906, 92 ships; 1907, 118 ships. The number of 
words transmitted and received was: — 1905, 643,534 ; 
1906, 1,354,549 ; 1907, 1,868,540. The net receipts of the 
Marconi International Marine Communication Company 
and its associated companies from this source for the 
same iod were :—1l 13,0657.; 1906, 27,5007.; 1907, 
37,9350, 
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*“*ENGINEERING” ILLUSTRATED PATENT 
RECORD. 


Comritep By W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPEOIFI- 
CATIONS UNDER THE AOT OF 1907. 

The number of views given in the Specification Drawings is stated 
in each cas? ; where none is mentioned, the Specification is not 
illustrated. . : 

Where inventions are communicated from abroad, the Names, 
&e., of the Communicators are given in italics. 

Copies of Specifications may be obtained at the Patent Office, Sale 
Branch, 25, Southampton Buildings, Chancery-lane, W.C., at 
the uniform price of 8d. 

The date of the advertisement. of the amy epee of a Complete 
Specification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may, at any time within two months from the date of 
the advertisement of the acceptance of a Complete Specification, 
give notice at the Patent Office of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


6343. A. Herbort, Kenilworth, and P. V. Vernon, 
Coventry. Chucks. (3 Figs.) March 22, 1907.—This inven- 
tion has for its object to provide an improved method of retaining 
the jaws, or jaw-slides, of chucks in place.- According to this 
invention, plates, preferably of sector shape, are used for this 
purpose. These may be detachably carried by the chuck-body. 
The chuck-body A carries the scroll B, operated by the usual 
pinion C, and the scroll is engaged by jaw-slides D, which are 
formed with projections E and with slipper-blocks which engage 





the groove in the scroll. The jaw-slides are formed with T-slots, by 
which the jaws F are adjustably attached by means of bolts. By 
this construction the jaws F can be adjusted radially in relation 
to the jaw-slides in the well-known manner. The jaw-slides D 
are held in place by the sector-plates H, which are bolted to the 
body A of the chuck. The sector-plates are fitted to the chuck- 
body, the radial spaces between them forming the slide-ways for 
the jaw-slides D. It will be seen that the sector-plates are held in 
place by bolts which engage shoulders on the jaw - slides. 
«Accepted June 8, 1998.) 


METALLURGY, AND METAL- 
WORKING. 


MINING, 


27,415. E. L. W. Bellhouse and R. Jones, Sheffield. 
Rock-Drills. (2 Figs.) December 12, 1907.-This invention 
relates more particularly to the percussive type of rock-drills, 
and it refers to the method and means employed for conducting 
water or air to the borehole through the hollow shank of the 
drilling-tool used therewith. In the type of rock-drills referred 
to, there is a cylinder A provided with a valve for the admission 
of steam or compressed air, with the usual ports for exhaust ; 
a piston B within the cylinder, a projecting p‘ston-rod C, and a 
head which carries the drilling-tool D. There is also a spirally- 
grooved rod or twist-bar E, supported at its back end, and pass- 
ing through a rifled nut carried by the piston into a long central 
bore G made to receive it, this device being adapted to give an 
intermittent rotary motion to the piston and the drill. The im- 
provement consists in the method of supplying either water or 
air under compression to the borehole for the twofold ae 
of keeping the bit, or working end, of the drill D cool, and for 
clearing the borehole fron débris. In carrying this invention 
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snto practice, a longitudinal conduit or passage I is formed from 
the rear end of the machine centrally through the twist-bar E and 
the piston-rod C into the head which carries the drilling-bit D. 
At the rear a stuffing-box is fixed, which forms part of the conduit 
or passage, and upon or over the said stuffing-box is secured a 
chamber K closed at the end, and having one or more nozzles L, 
to which pipes may be connected from the exhaust port of the 
machine, or with live air or with any suitable supply of water 
under pressure, the supply-pipes or the said nozzles being 
vided with shut off valves and the like. A length of straight 
tubing M is secured in any desired position in the passage I 
withia the piston-rod, as shown at N, for example, passiog back- 
wards freely through the several before named parts of the 
machine and the stutfing-box into the chamber K, which is made 
sufficiently long to allow of the longitudinal movement of the 
pipe as it is carried to and fro by the piston-rod. The tubular 
drill may fit into the head of the piston-rod, or be carried by a 

eparate socket or chuck fitted into the head, as preferred. 
( decepted June 3, 1908.) 


19,726. Fletcher, R and Co., Limited, A. Neil, 
and T. W. Flete 


'. arrington, 
or Annealing Metal. (2 Figs.) September 4, 1907.— 


corresponding 


invention relates to a new or improved machine for e ing & 
small portion near the of plates to be hardened or annealed 
without the remaining portion of the 
According to and for the purpose of this invention, a case @ is 


constructed, forming a chamber that is open at the top, and of a/| the 


shape corresponding to the shape of the plates whose edges are 
required to be hardened. An enclosed water-tank b, of less width 
than the plates, forms the base of the chamber, and is connected 
to a tank b! fitted at the sides and back, and a tank U2 at one end 
of said chamber, the water being caused to circulate through said 
water chambers by entering the tank b at U3, passing up the sides 
to the pipe c, descending to the bottom of the tank id at b4, and 
flowing out ate. A shoot g with an enla mouth is fixed near 
to the opening that is created at one side of the base of the 
chamber by the water-tank U2 being smaller than said chamber. 
A sliding-plate d with a handle attached thereto is inserted in an 





Fig. 1. 
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aperture at the back of the machine, level with the top of the 
water-tank b, forming the base of the herein first-named chamber. 
The heat required is supplied by a jet of gas and a jet of air under 
pressure being arranged to enter at each side of the base of the 
chamber in which the plates, as /, are placed whose edges require 
to be hardened. A number of plates are placed horizontally in 
the chamber @ and the gas ignited. When the edges of the 
bottom plate, are sufficiently heated, it is pushed forward from 
under the superposed pee by the sliding-plate d hereinbefore 
mentioned, and falls down the shoot into a bath; the sliding- 
plate is then withdrawn, and the edges of the next plate, which is 
then the bottom plate, are heated and the plate pushed out in like 
manner, The several remaining plates are then treated in like 
manner. In order to regulate the period of exposure to the heat, 
the aforesaid sliding-plate may be operated automatically by a 
cam or an eccentric, or the like. (Accepted June 3, 1908.) 


MOTOR ROAD VEHICLES. 


27,954. G. Webb, Monmouth. Road Wheels. [5 Figs.) 
December 19, 1907.—This invention relates to je germ ong | ms 
which have a circumferential division. The object of the inven- 
tion is to provide an improved arrangement whereby the whole 
or par detachment of the tyre-carrying rim from the wheel 
may be readily effected. The periphery of the wheel is faced 
with a fixed metal felloe 2, the upper surface of which is coned 
or tapered transversely, and also formed at four or more equi- 
distantly-spaced points with transverse groovee. The rim 4, which 
carries the tyre, is divided circumferentially at or about the 
centre line, and its inner periphery is coned or tapered to corre- 
d with the outer surface of the felloe 2, with which it is 


spon 
adapted to make a close contact. The inner periphery of the 
rim is also formed with four or more equidistantly-s bosses, 


which, when the rim is p! in position on the wheel, occupy 
the aforesaid grooves in the felloe, and prevent the rim “‘ creeping” 
on the wheel. The two halves of the rim are drawn together, 
and normally secured in their proper relative positions by screws 7 
passing a holes in the bosses on one part of the rim into 

ly tapped holes in the bosses on the other part of 
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the rim, the said screws being squared at their outer ends to take 
akey. The rim, when placed on the wheel, is drawn into close 
contact with the felloe 2 by a series of transverse bolts 8, which 
pass through, and are ed by, perforated brackets 9 fixed to the 
wheel, and enter the opposite ends of the aforesaid tapped holes 
in the bosses, into the other ends of which the screws 7 enter. 
The bolts 8 are each prevented from being withdrawn 80 as to 
become loose by means of a eg carried by the wheel and 
engaging behind a collar on the bolt. By means of this arrange- 
ment rotation of the bolts in one direction draws the contacting 
tapered surfaces of the rim and felloe close together, while opposite 
rotation of the said bolts forces the said su away from each 


other, so that the rim may be readily sli; off the wheel. A 
similar arrangement may employed on rim to prevent the 
screws 7 becoming loose parts. In the case of a punctured tyre, 


or where, for any reason, it is desired to remove the tyre from a 
rim constructed as above described, the rim may either be divided 
while on the wheel, or the rim may be de bodily from the 
wheel, and subsequently divided to facilitate the detachment of 
thetyre therefrom. (Accepted June 3,.1908.) 


$29. -J. ©. Merryweather, London. Automobile 
Figs.) January 9, 1908,—This invention has 





Fire-Pumps. [4 


reference to automobiles carry: + vamp, Seocemps, or other 
machine, and relates more ly to type of automobile 
in which a shaft carried in line with the engine shaft and sup- 
ported by a bearing within the gear-box casing projects through 
rear end of gear-box casing in such that the 
said pump, fire-esca; 


or other 

propelling engine wi' change 

gear-wheels, and the essential feature of the invention consists in 
the addition to the ry gear-casing of a tail-shaft 
mounted in line with the “motion shaft and monet in 
bearings contained within the gear-box casing, the said tail-shaft 
being connected to, or disconnected from, the first-motion shaft 
by means of a sliding aw -clutch, which is entirely enclosed 
within the gear-box casing, and which is operated by a lever 
pivoted on a vertical pin which is secured within the gear-box 
casing, and which through the said for the attach- 
ment of an operat handle. The tail-shaft projects through 
the rear end of the nge-speed gear-casing for the attachment 


Fig.i 
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of suitable Fay for operating the pump, fire-escape, or other 
machine. is the chan gear-casing broken away to show 
the end of the first-motion shaft carrying a jaw-clutch. Ois the 
tail-shaft carrying the sliding portion of the jaw-clutch at the for- 
ward end, a universal joint at the rear end. B is a spur- 
pinion driving a spur-wheel A fixed to the pump-shaft, the spur- 
inion shaft being supported at the end remote from the universal 
joint by a omiee carried on a portion of the pump-casing. 
. 2 shows the flywheel G carrying a friction clutch which drives 
to the universal joint K carried by the first- 
motion shaft of the gear-box F. The friction clutch H is utilised 
for applying the | of the Fone) fire-escape, or other machine 
to the engine gradually in the same manner and for the same 
reasons as it is used for driving the car. Fig. 3 includes a por- 
tion of the handle L operating the sliding portion of the jaw- 
clutch, and shows the jaw-clutch toa larger scale than Fig. 1. 
It will be clearly perceived that, by placing the change-speed 
wheels out of gear and the jaw-clutch on the tail-shaft into gear, 
the said tail-shaft is available for driving a pump or operating the 
of a fire-escape or other machine as and when desired. 
Accepted June 8, 1908.) 
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PUMPS. 


462. H. A. Fleuss, Reading. Vacuum Pum 
{2 Figs.) October 11, 1907.—This invention relates to an im- 
provement in the applicant’s well-known vacuum pumps. 
Although these pumps are capable of giving a very high degree 
of exhaustion, there are certain conditions under which the 
exhaustion is less perfect, and these conditions are found to be 
due to the surrounding atmosphere to which the piston-rods are 
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ex d while working, and this loss of efficiency is more parti- 
cularly noticeable when two or more barrels are connected in 
series for the highest possible vacuum, some air, or inypurity in 
the air, such as moisture, clings to the piston-rods or the oil 
upon them, and is carried down through the stuffing-box into 
the-vacuum of barre 

obviate this defect the top of the gland of what was hitherto the 





l, Uheeettivting the vacuum. «To 
top etuffing-box is made in the form of a convex cone, instead of 
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a cup for oil, and to the top of B 

of rod is attached by means of a coupling so formed that any oil 
which might trickle down this last-mentioned rod will be shed 
outside the gland-nut, so that it cannot come in contact with the 
lower or piston-rod proper. A is the ne cylinder, with a 
suction inlet uncovered by the piston at the bottom of its stroke. 
B is the delivery-valve opening into a chamber C partially filled 
with oii. This chamber at the top into an annular ber 
D, from which extends a delivery pipe E, which may be coupled 
toa second air-pump, go th as heretofore, work 
in series. is the pisto ig a 
stuffing-box G at the top of the chamber O. In place of ng 
the upper part of the stuffing-box G in the form of a hollow cup 
for containing oil, it is made in the form of a convex cone, as 
shown, and, as above stated, the piston-rod is coupled to an 
extension H, called a tail-rod, and su by a sleeve or 
tubular casing I attached at its lower end to the pun: of the pump. 
J is a stuffing-box at the top of the sleeve or ng I, through 
which the tail-rod K isa pipe led away from the bottom 
of the casing to the suction-pipe of a secondary pump, so that a 
Lome f good vacuum is maintained in the casing I. is a cross- 
head secured to the top of the tail-rod, and having rods descend- 
ing from it to a carrier M which can be slidden up and down 
on the exterior of the casing I. From the carrier return-rods N 
extend upwards to the end of a rocking lever 0, by means of 
which an up-and-down motion is imparted to the tail-rod, and so 
to the piston-rod. (Accepted June 3, 1908.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


18,780. J. E. Howard and C. E. Crighton, East- 
bourne. Ventilating way Carriages. [1 Fig.) 
August 20, 1907.—According to this invention, an air-compressor 
is driven from the axle and the compressed air is stored in a 
reservoir and is used to drive a fan or fans. The reservoir is of 
sufficient capacity to keep the fans in operation while the train 
is stationary. The air is preferabl through a reducing 
valve and thence through a small valve, which can be controlled 
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by the passengers for starting and stopping the fan, to a small 
pneumatic motor running in an oil-bath. When it is desired to 
ventilate a dining-car or smoking-compartment an exhausting-fan 
may used, ais one of the axles of the , an an 
air-compressor driven by it. ¢ is a a and unloading 
device, and d is the reservoir. eisa lucing valve, and / are 
regulating valves. g are motors driven by the compressed air, 
and A are fans actuated by them. Each carriage may be provided 
with its own compressor and reservoir, or several carriages may 
be connected to a single reservoir. (Accepted May 27, 1908.} 


24,081. Humber, Limited, and 8. G. Watson, Goven- 
try. Forced-Feed Lubricators. (3 Figs.) October 31, 
1907.—This invention relates to forced-feed lubricators of the type 
in which oil is taken from a tank and forced, by means of a 
pump, to sight-feeds.. The object of the invention is to provide 
an improved type of pump in which ident due to ive 
pressures is prevented. According to this invention, the pump is 
of the rotary eccentric type, with a diametric slide, and a disc 
which forms one wall of the chamber in which it works is yield- 
ing, so that if the pressure becomes excessive this wall can give 
and allow the oil to leak from one side of the diametric slide to 
the other, and so reduce the delivery until the pressure returns 
to the normal. The pump spindle H carries an eccentric J which 





works in a concentric chamber K and carries the diametrical slide 
L, free to move transverseiy. The inlet port G communicates 
with this chamber K, and the outlet M to the supply pipe is also 
in communication with the chamber, but at a point opposite the 
inlet, in the usual manner. tion of the pump spindle H 
draws the oil, either by gravity or suction, from the tank, and 
forces it through the outlet and up the supply pipe. One wall N 
of the chamber K takes the form of a disc free to move towards 
or away from the eccentric. This disc is backed up by a spring 
P, and is normally held in engagement with the eccentric. But 
should the pressure due to the pump’s operation rise above or 
near the safety limit, the disc N gives way against its spring, 
allowing the Ps to leak, the oil returni De to the tank by the 
by-pass O, and so causing the pressure to fall. By adjusting the 
screwed abutment R the pressure of the spring P can be varied. 
(Accepted June 8, 1908.) 


27,521. J. Howden, Glasgow. Furnace-Doors. 
{5 Figs.] December 13, 1907.—This invention relates to the doors 
of boiler furnaces of the kind amenges to work under forced 
draught and in which it is desirable ovide inter-connected 
devices for locking the furnace doors, while the valves in the air- 
ways are opened, and for closing the said valves before ——— 
the doors, in order to prevent any exit of flame into the stokeh 
through negligence in not shut the valves. The furnace 
front is fitted with the usual door A, and on either side of the 
doorway are the air valves B and B!, which are connected by a 
link C jointed to the inner end of the 
and also to the lerside of the valve B!, so that when the valve B 
is turned to the open position, the other valve B! is also opened. 
On the pivot axis of the valve B and outside the furnace front is 
secured a bent or horn-like lever D furnished with a handle, by 
means of which it may be swung on the pivot axis to o or 
close the valves. When the horn is swung 


valve B on its underside | of the 





the position Shown hs 


by full lines in Fig. 1, the valves are closed and the door may be 
freely — by lifting the latch E, which is pivoted, as usual, near 
the centre of the door. On swinging the horn D to the position 
shown by dotted lines the horn passes across and stands in front 


Fig. i. 




















of the guard of the latch E, its point first entering the hook e by 
which the latch is lifted from the usual catch on the furnace 
front, thereby effectually locking the door against being opened, 


while at the same time the valves B, B! are opened. (Accepted 
June 3, 1908.) 


12,040. J. J. Kermode, Liverpool. Liquid-Fuel 
Burners. [13 Figs.) May 24, 1907.—This invention has refer- 
ence to burners for liquid fuel of that class which comprises an 
outer tubular barrel, an inner tubular barrel, and a central ad- 
justable — for regulating the flow of oil, the burner being of 
that type in which the oil is supplied under pressure and atomise< 
by the impinging action of a number of fine jets into which it is 
divided. The burner comprises a main body 1, an inner barrel 2 
fitted centrally within the main body, and a central spindle 3 
fitted within the inner barrel. The front end of the main body, 
which enters the furnace 7, is closed by a capped nut 8, having a 
small central perforation forming the nozzle, and the rear end is 
adapted for the attachment of the inner barrel 2. Three or more 
oil grooves 14 are cut longitudinally in the plug end 12 of the 
inner barrel and continued across its face as at 15, radially or in 
directions tangential to a circle of about the diameter of the 
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nozzle. The central spindle 3 is axially adjustable, and its outer 
end is fitted with a graduated hand-wheel 20, whereby the angular 
position can be accurately read against a fixed pointer. The end 
of the central spindle is preferably flat, but it has a small central 
conical projection adapted to act as a valve in conjunction with 
the central perforation forming the nozzle in the capped nut 8 
The oil entering at the inlet 6 flows along the annular passage be- 
tween the main body 1 and the inner barrel 2, then through the 
oil grooves 14 and 15 in the plug part of the inner barrel, whereb 
the oil is divided into three or more fine streams moving at high 
velocity, and converging in the same plane perpendicular to the 
axis of the burner towards each other and the conical projection 
of the central spindle 3. The streams impinge against this conical 
prcjection and pats hetween the latter and the sharp inner edge 
of the nozzle, and the result is to atomise very eff: lly the oil 
as it issues from the nozz‘e. It will be noted that the conical end 
of the central spindle not only serves to regulate the outlet area 
through the nozzle but also plays an important part in the spray- 
ing or atomising action. (Accepted June 3, 1908.) 


1204. 5S. E. Alley, G ow. Valves. [5 Figs.) 
January 18, 1908.—This invention has for its object to provide, 
more particularly for air-compressors and the like, an automatic 
valve of simple and inexpensive form, of great strength, and 
having the obvious advantage of extreme lightness. A valve 
made according to this invention consists of a thin and compara- 
tively narrow flat strip of resilient material held upon the valve- 
seat at one end, and so guided at the other end that it is free to 
move only in the direction of its length ; in fact, a blade spring 
normally flat, but becoming of bow form when raised off its seat 
by pressure under it or vacuum above it. According to the 
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example shown, the valve-blade A controls an oblong port in the 
valve-box, and is secured in place upon its seat by a bridge D, so 
formed that while one end of the blade is held securely by it, the 
other end is free to slide endwise in a groove E cut upon the face 
b , which groove is, of course, deeper than the similar 
groove at the other end of the bridge, which latter is sufficiently 
shallow to nip the end of the valve-blade firmly. The bridge 
is secured in position by bolts, and is contoured on its inner 
surface to the form taken by the valve-blade when fully open, and 
serving to restrict its movement away from its seat. In order to 
prevent chattering of the valve-blade, ribs may be provided upon 





the bridge D, between which the blade rises. A relief aperture 
may be provided at the centre of the bridge. The valve-blade is 
referably made with a slight initial ‘‘ set,” so that when secured 
n pa it may lie upon its seat with some slight force, so 
maintaining tightness. In operation and under suction from 
within (or pressure from witbou' ee ee riees from its. 
seat, and d takes ly and h the pas. 
sages J. Upon reversal of current, it, of course, closes upon 
its seat. (Accepted June 8, 1908.) 


TEXTILE MACHINERY. 


16,201. E. H orth, Dobcross. (Crompton and 
Knowles Loom Works, Worcester,U.S.A.) Weft-Replenish- 
Looms. (2 Figs.) July 15, 1907.—This invention relates 
to filling detector m ism for weft-replenishing looms, and has 
for object to provide a very sensitive and delicate filling detector 
mechanism having a filling detector located preferably on the end 
of the loom te from the ne, on which end is a single 
shuttle-box, the said filling detector being adapted to feel 
through an opening in the wall of the shuttle-box, or the binder, 
and into the shuttle, to engage with the filling on the bobbin, at 
every forward movement of the lay, and on the substantial ex- 
haustion of filling, or exhaustion to a predetermined point, to 
operate mechanism to cause the weft-replenishing mechanism 
to supply fresh filling in the usual and well-known way. 1 is a 
loom-frame, 2 is one end of the breast-beam, having a shipper 
lever-guide _ 3 extending out therefrom ; 4 is the lay, having a 
stationary shuttle-box 5 thereon, provided with a shuttle-binder 6, 
and an actuator spring. 10isthe cam-shaft. Extending inwardly 
from the shipper lever-plate 3 is a stand 12, which has at its inner 
end an — projection, forming a guide for a longitudinally 
moving filling detector 13, which consists of a piece of wire, its 
inner end, on the forward beat of the lay 4, being adapted to 
enter an opening through the shuttle-binder 6, and an opening in 
the shuttle. 14,. to engage the filling on the bobbin 15. e 
opposite end of the filling detector 13 is pivotally connected to 
one arm of a bell-crank lever. A light spirally-coiled spring is 
attached to the bell-crank lever and acts to move inwardly the 
detector 13. The other arm of the bell-crank lever has pivotally 
attached theretothe outer end of a wire-rod 19, the innerend of which 
is supported and movable longitudinally in a side extension on 
an arm 20, which is pivotally mounted at its outerend on an upright 


Figt. 















































arm 21, which hasa hub fast on a rock-shaft 22 mounted in suitable 
bearings at the front of the breast beam. The opposite end of the 
rock-shaft 22 carries a dagger, which is adapted to be moved into 
the path of a bunter carried on the lay, by the rocking of the 
shaft 22, and bring about the operation of the transferrer me- 
chanism to supply fresh filling. On the cam-shaft 10 is fast a 
cam, on the periphery of which travels a roll on a cam-lever 25. 
The forward end of the cam-lever 25 extends upwardly, as shown 
in Fig. 2, and hassecured thereon the foot of a stand 27. On the 
upper end of the stand 27 is pivotally mounted an adjustable 
connection to a pin 30. The pin 30 extends into and has a 
longitudinal movement in an opening in the outer end of the 
arm 20 (Fig. 1). In the normal operation of the loom, the engage- 
ment of the filling on the bobbin 15 with the filling detector 13, 
on the forward stroke of the lay, will move the filling detector 13 
and the bell-crank lever 16 inst the action of the light spiral 
spring, and also move the rod 19 to draw it out of the opening 
in the extension on the arm 20, and out of the path of the pin 30. 
When the filling on the bobbin becomes substantially ex- 
hausted, or exhausted to a predetermined point, so that on the 
forward stroke of the lay, the engagement of the bobbin with 
the filling detector 13 will not move forward the filling detector, 
but will allow the light spiral spring to hold it in its inward 
position, then the 19 will not be moved outwardly, but will 
extend within the opening in the extension of the arm 20, and in 
the path of the pin 30, so that the advancing movement of the pin 
through the movement of cam-lever 25 will cause the end of the 
pin 30 to engage the end of the rod 19 extending in the path of 
said pin, and will move the arm 20 and also the arm 21 to rock the 
shaft 22 in the direction indicated by the arrow in Fig. 2. The 
rocking of the shaft 22 will move the dagger at the opposite end 
of said shaft into the path of the bunter on the lay, to cause the 
operation of the transferrer mechanism to supply fresh filling in 
the usual way. (Accepted June 3, 1908.) 





MecuanicaL Mops. or A THreg-PHase GENERATOR. 
—In the Physikalische Zeitschrift of July 1, L. Kann, of 
P describes a mechanical model explaining the 
phenomena going on in a three-phase generator. The 
model is made by E. Leybold’s Nachfolger, of Cologne. 
There are already several models of this kind, but they 
do not really — the chief characteristic of these 
generators, that the algebraic sums of the three currents 
induced in the three h circuits is ab any moment 

ual to zero, The model consists of a vertical disc, on 
which three rods are fixed, being radially 120 deg. apart. 
pa} oe rods slide heavy balls . eld by a, od of 
rubber or spiral springs. In the zero potential position 
each ball is Sena chew the middle of its rod at the 
centre of a circle, on which the phase angle is marked by 
@ pointer. When the disc is turned between its — 
and lower pole shoes, the balls slide down, more or less 
under the influence of gravity, and when the disc remains 
stationary the model shows that the field is turning. 
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ECONOMY IN FERRO-CONCRETE 
DESIGN. 
By Oscak Fazer, B.Sc. (Lond.). 

THE prominence which ferre-concrete has attained 
during the last few years, by reason of the magni- 
tude of the contracts executed in it, and of the 
great variety of structures for which it is being used, 
must have secured for it the careful attention of 
most civil engineers. Hence it is thought unneces- 
sary to dwell at any length on its many general 
advantages. The following may, however, be 
briefly mentioned :— 

(a) Proof against fire. 

(b) Proof against the effect of water and the 
atmosphere. 

(c) Proof against rot, and the devastation caused 
by the teredo navalis, &c. 

(d) Cost of maintenance negligible compared 
with that of steel or timber structures. 

Such a list of claims, justified by many years’ ex- 
perience and acknowledged by all who have thor- 
oughly studied the new material, would warrant its 
adoption even at some extra expense ; in many cases, 
however, a substantial saving is effected thereby. 

Though a great deal has been written about the 
strength of ferro-concrete, an engineer using the 


since the strain varies with the distance from the 
neutral axis, and 


E._ 1 
mR 6 
Also 
1 — . 
—febx = 2 bhf, 2 
qf a= Sf (2) 


since total compression = total tension. 
Combining (1) and (2) 


- = /0.0225 p? + 0.3p —0.15p . (3) 


Thus i is fixed when p is fixed. 


The bending moment on a beam must not exceed 
such a value that either f, exceeds the safe stress 
in the steel, or f, exceeds the safe stress in the 
concrete. 

In the first case, the total tension would be 


P bhf, , and the moment of resistance 


100 
stas «(8-§) 


1 


(4) 


This limits the moment of resistance when the 
percentage of steel is low (less than 0.675 if 16,000 Ib. 
and 600 lb. per square inch are the values allowed 





TABLE I.—Srrenetu anp Cost oF REcTANGULAR BEAMS WITH CONCRETE STRESSED TO 600 LB. PER 


Square INCH AT THE 
Steel at 12/. a ton. 


Compression Epce. 


1: 2:4 concrete at 26.98. a yard as under. 
8. 






































35.4 cubic feet of sand and shingle at 6s. 7.8 
580 Ib. of cement at 30s.aton .. - 7.1 
Labour—mixing, laying, and ramming .. 12 
Total - ee oe os - ee 26.9 
Ultimate strength at 28 days, not under 2400 Ib. per square inch. 
= races j — i ee | = a acca i F | =" e ! es = 
1 2 | , 9 5 6 7 ES | 9 4-2 12 13 
a. | aaa a. — 
| Cost per “_ Run, is | For Use with For Use or For Use with 
c= e = d — = constant. = a 
Per- Safe . Stress bh o- Poot constant. > constant. 
centage Moment o' in ms ia 
of | Resistance,| steel Run, 
Steel, p.| m= , w= W e w s = ee =. 
ver ~ bh | "| Steel. | Concrete.) Total. bh a ae mé mh m4 
Ib.-in. | Ib. per| 4. 4. a Ib 
sq. in. | | 
0.675 95 16,000 | 0.0296 0.0824 0.1120 1.056 0.001180 0.01111; 0.00538 0.0507 0.01150 0.1084 
0.8 100.5 14,380 | 0.0350 0.0823 0.1178 1.059 0.001169 | 0.01053 0.00543 0.0490 0.01170 0.1055 
1 | 108 12,520 | 0.0438 0.0822 0.1250 1.064 0.001168 | 0.00985 | 0.00556 | 0.0469 0.01214 0.1025 
12 114 11,150 | 0.0526 0.0820 0.1346 1.068 0.001180 0.00937} 0.00572 0.0454 0.01261 0.1000 
1.4 } 119.2 10,060 0.0613 0.0818 0.1431 1.073 0.001201 | 0.90900 0.00591 0-0442 0.01311 0.0984 
1.6 123. 9,250 | 0.0701 0.0816 0.1517 1.078 | 0. 001225 0.00872; 0.00611 0.0434 0.01 362 0.0969 
1.8 | 127.5 8,550 | 0.0789 0.0814 | 0.1603 1.082 0.001258 0.00849 0.00633 0.0428 0.01421 0.0959 
2 } 131 7,950 | 0.0876 0.0812 | 0.1688 | 1.087 0.001289 | 0.00832 | 0.00655 0.0422 0.01475 0.0950 
2.2 134.1 7,430 | 0.0963 0.0811 0.1774 | 1.092 0.001322 | 0.00815 | 0.00678 | 0.0417 0.01534 0.0044 
24 «| 137 6,990 | 0.1051 0.0809 | 0.1860 1,097 0.001359 | 0.00801 | 0.00700 0.0413 0.01590 0.0938 
2.6 139.7 6,610 | 0.1139 0.0808 0.1947 | 1.101 | 0.001394 | 0.00788 | 0.00723 0.0409 0.01644 0.0931 
2.8 142.1 6,280 | 0.1226 0.0806 0.2032 1.106 0.001430 | 0.00779 | 0.00748 0.0406 0.01705 0.0928 
3 144 6,000 | 0.1314 0.0804 | 0.2118 1.111 | 0.001470 | 0.00770 | 0.00770 0.0404 0.01765 0.0926 





material for the first time will find little help in 
obtaining the most economical design for a given 
problem, some authors being even misleading in 
this respect. It is, for instance, often stated that 
the most economical percentage of steel in a beam 
is that in which the highest permissible stresses 
are produced, both in the steel and in the concrete, 
when the beam is fully loaded ; whereas it can 
shown that it is often economical to insert a higher 
percentage of steel, and keep the stress at a lower 
value, the saving in concrete exceeding the cost 
of the additional steel. This will be shown later. 

As ferro-concrete construction is often cheaper, 
and has generally many advantages over steel-work 
and timber-work, the author is of opinion that 
draughtsmen will shortly be required to design in 
this material as readily as in steel or timber-work. 

In the following article the question of economy 
in design will be considered at some length. 


Parr I. 
REcTANGULAR Beams AND Fioor-Siass. 


It is thought sufficiently accurate for practical 
purposes to make the following assumptions :— 
(a) Coefficient of elasticity of concrete constant, 
and equal to one-fifteenth that of steel. 
(b) istance of concrete to tension neglected. 
Adopting the notation in Fig. 1, and putting 
Js = tensile stress in steel, pounds per square inch. 
Je = compressive stress in concrete at the top edge, 
pounds per square inch. 
p = percentage of steel by volume (considering steel 
on tension side only) 
— 100 x area of steel in tension 


bh 





we have 
ax 


h-x 


_ 16h 


;, (1) 








for f, and f.), and such beams are seldom eco- 
nomical. 

In the second case, the total compression would 
be 4 f. bx, and the moment of resistance 


= 4f-b2 (-3) (5) 


The percentage of steel which gives the most 
economical beam will depend chiefly on three 
factors :— 

(a) The relative cost of steel and concrete. 

(b) The ratio of live load to dead load, since for 
a given moment of resistance a heavily-reinforced 
beam is smaller and lighter than one lightly rein- 
forced. 

(c) The effect on design of columns and founda- 
tions of reducing weight in the superstructure, for 
the same reason as in (b). 

The importance of the second factor will be 
appreciated when it is realised how heavy reinforced 
concrete is when compared to steel. Compare, 
for example, a concrete beam 3 ft. by 1 ft. with 
1 per cent. of steel, with a steel joist 16 in. by 


of resistance, but weigh 450 lb. and 62 lb. per 
foot run respectively; in other words, the con- 
crete beam is nearly 7} times as heavy as the joist. 
The concrete beam is, however, fireproof and rust- 
proof. Ifthe joist were covered with concrete to 
obtain such protection, the difference in weight 
would be greatly reduced ; but the case is cited to 
show that in ferro-concrete the dead-load is a very 
important factor. 

With regard to the third factor (c), it occasion- 
ally happens that the design of columns is deter- 
mined without much regard to the weight of the 
superstructure, as in the case of piers and jetties, 
where heavy columns are required to withstand the 





6 in., as in Fig. 2. They have the same moment | m™ 





impact of ships ; but generally a reduction in the 
weight of superstructure will cause a co nding 
reduction in the cost of columns and foundations. 
In Table I. the strength and cost of reinforced 
beams has been worked out with 6 and A taken as 
1 in. for convenience. Then to obtain the moment 


Fig. 7. STRAIN DIAGRAM FOR 
RECTANGULAR BEAMS 1ste 
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ee ee re. COMPARATIVE SIZE OF FERRO- 
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02.00 
of resistance of a larger beam of given section, 
multiply the value of m in column 2 by b h®, and to 
obtain the cost per foot-run multiply the value of c 
in column 6 by bh. In the same way the weight 
per foot-run is bh x w, taken from column 7. 

The maximum stresses adopted are f, = 16,000 lb. 
per square inch, and f, = 600 lb. per square inch. 
The latter figure is justified only when the ultimate 
load is 2400 lb. per square inch at 28 days, which 
should be obtainable with a 1 : 2 : 4 gravel concrete, 
for which an estimate is given in Table I.* The cost 
of shuttering is not included, as this is not fairly 
dealt with when expressed as so much per cubic 
yard. If taken into account it would increase the 
relative economy of the smaller beams, and there- 
fore of high percentages of steel. The cost of steel 
throughout is taken at 12/. a ton, which should 
cover bending and putting in place. The inch or 
so of concrete under the reinforcement is neg- 
lected, h being the height of beam from the centre 
of reinforcement. This effects a considerable sim- 
plification and does not introduce any appreciable 
error. The weight of concrete has been taken as 
150 lb. per cubic foot, and the steel allowed for in 
the weight of the beam. 

It is necessary to consider three cases when 
determining the most economical beam for a given 
problem. For any type of beam— 

Cost per foot-run = ¢ x bh. 
Moment of reeistance = mx bh?. 
- cost = o x 1 
“" moment m Ah 

Thus the cost, and similarly the weight, varies 
inversely with the depth. Hence a comparison of 
c 








- and = for two types of beams will only cor- 


rectly compare their relative cheapness and weight 
when h is the same in both designs. 

In the case of a floor slab where } is constant, a 
lightly-reinforced beam will be deeper, for a given 
strength, than one heavily reinforced ; and this has 
an important influence on the relative economy 
and weight, in favour of the lightly- reinforced 
beams. Figures of merit, which will be propor- 
tional to the cost and weight respectively, can, 





* The author realizes that the price cannot be estimated 
to very great accuracy. A round re has, however, 
not been adopted for the cost per , 28 it is desired to 
make as accurately as possible a comparison between the 
economy of different concretes. 
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however, easily be determined whether h is vari- 
able or not. 
Oase I :— 
h = constant. 
The moment of resistance = m bh? is constant for 
any given problem. 


Hence, for 


h = constant b « 1. 
™m 


.*. Cost per foot-run = chh« ©, 
m 


since h is constantand b « 1 ; 
m 


In the same way “ isa measure of the relative 
m 


weight of different beams with h constant. Such 
a condition is not often imposed, but sometimes, 
where head-room is very scarce, the height has to 
be restricted to a definite value, and the strength 
obtained by varying the breadth or the percentage 
of steel. It is particularly in such cases that large 
"aa of steel are most advantageous, as will 

e seen. 

Case IT ;— 

. = constant = z. 

As before, for a constant moment of resistance 

mbh? = constant. Substituting b= for h, 


m b' 22 = constant, 


be =: 

m' 
The cost = cbh = ol?zx *_, 
m 
Since z is constant and b « ee 
Mm 


This case is the usual one for rectangular beams. 
As has been shown, for greatest economy a beam 
should be made deep and thin, but practical con- 
siderations, and the cost of shuttering, limit the 
extent to which this can be carried. In any case, 


however, we may decide what + is to be, and 


then°_and “ will be correct figures of merit for 
ms ms 

different types of beam as regards cost and weight 

respectively, as shown above. 


Oase IIT, :— 
6 = constant 
(Case of floor slabs). 
For constant moment of resistance 
m b h? = constant 
“ee —, 
ot 
cost per foot run = cbh 


« -°_since bis constant. 
mt 
w 


mt 
comparing two types of beams. 

In columns 8 to 13 in Table I. these quantities 
are worked out. These expressions make no allow- 
ance for increase of strength required by the weight 
of the beams themselves. This can be done as 
follows :—Suppose, for example, we have to design 
a beam where h is determined from other con- 
siderations (OaseI.). Referring to Table I., an 


examination of column 8 ( .. ) shows that the most 
m . 


Similarly, is a measure of the weight when 


economical percentage, when the weight of the 
beam does not affect the result, is about 1 per cent., 
but that a beam with 1.2 per cent. of steel costs 
0.001180 — 0 001168 ) 

0.001168 
and weighs 4.9 per cent. less (“ees me ay 


only 1.03 per cent. more (. 


0.00985 
Neglecting for a moment tie effect on columns 
and foundations, —— the ratio of dead load 
due to beam to total load is }, the reduction in 
bending moment by using lighter beam will be 


4.9 _ 1.29 per cent., and the increase in cost per 


4 
bending moment (B.M.) is 1.03 per cent. Hence 
the beam with 1.2 per cent. of steel is really more 
economical, and by trial it will be found that the 
greatest economy is reached with 1.3 per cent. 
Assume that the cost of columns, &c., is propor- 
tional to the weight carried, and that the weight of 


Steel at 12/. a ton. 


34.8 cubic feet of sand and shingl 
687 lb. of cement at 30s. a 
Labour, as before 





Square INCH AT THE COMPRESSION EpGE. 


Total 


ton 


1:14 : 8 concrete at 28.8s. a yard as under. 
e at 6s. 





oe 28.8 


Ultimate strength at 28 days, not under 2&0) lb. per equare inch. 






































ECONOMY IN FERRO-CONCRETE DESIGN. 


TABLE II.—SrrenctxH anp Cost or ReEcTANGULAR BEAMS WITH CONCRETE STRESSED TO 700 LB. PER 








| 
| 


Square INcH. 


to 600 Ib. 


per square inch at the compression edge. 
per square inch, and the resistance of the concrete is neglected [symmetrical reinforcement). 


| 


Steel at 12/7. a ton. 
1:2:4 concrete at 26.9s. a yard, asin Table I. 








1 2 “si 5 6 i ae 9 10 1 | 1:2 13 
Cost per F 3 Run, | For Usewith | ~ Use with For Use with 
Per- Safe Stress ag Weight | h = constant. | > = constant. b = constant. 
centage Momentof jn per Foot } 
tag Resistance, Run, | ——— | —— 
of » Steel, Ww | é o a af 
Steel, p. m= M Ss e w . . me ae af 
bre | Steel. Concrete. Total. bh = ke m3 m4 mt mi 
| SS oe — —eei eee OO 
Ib.-in, Ib per| d d. Ib. 
sq. in. 
0.867 120.3 16,000 | 0.0389 | 0.0383 0.1263 1.060 0.001050 | 0.00881 } 0.00515 0.0436 0.01152 | 0.0966 
1 126 14,610 | 0.0438 0.0882 0.1320 1.064 0.001050 eo 0.00525 0.0424 0.01177 | 0.09;9 
1.2 133 13,010 | 0.0526 | 0.0830 0.1406 1.068 0.001058 0.00808 | 0.00540 0 0410 0.01219 | 0.6927 
1.4 139 11,730 | 0.0613 0.0878 0.1491 1.073 0.001073 | 000773 0.00556 0.0400 0.01265 0.0912 
1.6 144.4 10,790 | 0.9701 0.0876 0.1577 1.078 0.001092 | 0.00747 | 0.00573 0.0392 0.01310 0.0897 
18 148.8 9,970 0.0789 0.0874 0.1661 1.082 | 0.001118 0.09728 0.00592 0.0386 0.01361 0.0888 
2 152.9 9,280 | 0.0876 0.0873 0.1749 1.087 | 0,001145 | 0.00713 | 0.90612 0.0381 0.01415 0.0880 
2.2 | 156.5 8,670 | 0.0963 0.0871 0.1834 1.092 0.001173 | 0.00699 | 0.00632 0.0376 0.01465 0.0873 
2.4 | 159.8 8,160 | 0.1051 0.0869 0.1920 1.097 | 0.001203 | 0.00687 | 0.00652 0.0372 0.01519 0.0867 
2.6 | 163 7,710 | 0.1139 0.0867 0.2006 1.101 0.001231 | 0.0067: 0.00673 0.0369 0.01570 0.0863 
2.8 | 165.9 7,330 | 0.1226 0.0865 0.2091 1.106 0.001261 | 0.00668 0.00694 0.0367 0.01624 0.0860 
8 | 168 7,000 | 0.1314 0.0863 0.2177 1111 0.001294 0.00662 | 0.00715 0 0365 0.01680 0.0858 
| ' | 
TABLE III,—Srrenetux anp Cost or RecraNcuLaR BgAMSs WITH CONCRETE STRESSED TO 800 LB. PER 
Square IncH aT THE ComPRESSION EDGE. 
Steel at 12/.a ton. 1:1:2 concrete at 31.2s. a yard as under. 
8. 
$2.1 cubic feet of sand and shingle at 63. Tl 
906 Ib. of cement at 302.a ton .. a 12.1 
Labour, as before .. oe 12 
Total a oe 31.2 
Uitimate strength at 28 days, not under 3200 lb. per square inch. 
1 2 3 4 | 5 6 7 8 9 10 | n | 2 | 13 
cis = : et ene 
. Cost per Foot Run Weiss | — es For Use with — 
Per | vend ot Stress on | per Foot | 4% = constant. | —~ = constant. b = constant. 
| om: } R . | 
—- Resistance, Steel, ~ ais * ty - a ae. | 2 S 
Steel, p | m=_™ fs. Steel. Concrete. Total. | bh ce w = , : 
bh m m mS | mi m2 m 
| a oe 
Ib. -in. Ib. per d. d. d. Ib. | 
eq. in. | 
1,073 147 16,00€ | 0.0470 0.6952 0.1422 1.064 0.000968 0.00725 0.00511 0.0392 0.01173 0.0879 
12 152 14,860 | 0.0526 0.0951 0.1477 1.068 0.000972 0.00703 0.00519 0.0375 0.01213 0.0866 
14 159 13,400 | 0.0613 0.0950 0.1563 1.073 0.000983 0.00676 0.00533 0 0367 0.01240 0.0851 
1.6 | 165 12,330 | 0.0701 0.0918 0.1649 1.078 0.001000 0.00653 0.00548 0.0359 0.01284 0.0840 
1.8 170 11,390 | 0.0789 0.0946 0.1735 | 1.082 0.001020 0.00637 0.00565 0 0353 0.01331 0.0830 
2 174.6 10,600 | 0.0876 | 0.0944 0.1820 1.087 | 0.001043 0.00625 | 0.00583 0.0348 0.01378 0.0823 
2.2 178.7 9,910 | 0.0963 0.0942 0.1905 1.092 0.001067 0.00613 | 0.00600 0.0345 0.01425 0.0818 
2.4 182.5 9,320 | 0.1051 0.0940 0.1991 1,097 0.001093 | 0.00602 | 0.00620 0.0341 0.01474 0.0813 
2.6 186.1 8,810 | 0.1139 0.0938 | 0.2077) 1.101 0.001116 | 0.00593 | 0.00638 0.0338 0.01522 0.0807 
28 189.5 8,370 | 0.1226 0.0936 0.2162 1.106 | 0001141 | 0.00585 | 0.00656 0.0336 0.01570 0.084 
3 192 8,000 0.1314 0.0934 0.2248 1.111 0.001172 | 0.00578 | 0.00675 0.0334 0.01623 0.0802 


TABLE IV.—SrrenetH anp Cost or RECTANGULAR BEAMS WITH STEEL INSERTED IN THE COMPRESSION SIDE, 
at * =0.12h rrom THE Tor, sO AS TO STRESS THE STEEL ON THE TENSION SpE AT 16,000 LB. PER 


Above the dotted line in the table, the steel in compression is stressed to 6000 Ib. per square inch, and the concrete 
Below the dotted line, the steel in compression is stressed'to 16,000 Ib. 

















the beams is one-tenth the total weight on the 
































1 la 1b 2 4 5 6 7 8 | 9 10 11 12 13 
Percentage of Safe Cost per oe. Weight | For use with h = For use with | For use with b = 
Steel. Moment c= per | Constant. ; = Constant. | Constant. 
| of Resist- bh Foot o | 
ance. | oo a 
; Coin- we s c w =| ce | w 
Tension Total. | "= >>, Con w= — c w | 
pression bare DA2 | Steel. | ote. |. Total bh = a al ae to | mi 
Ib.-in. d. d. d. Ib. | 
0.675 0 0.675 95 0.0296 | 0.0824 | 0.1120 1.056 | 0.001180 0.01111 0.00538 | 0.0507 | 0.01150 | 0.1084 
0.8 0.333 1.133 112.6 0.0197 | 0.0820 | 0.1317 1.065 | 0.001170 0.00946 0.00565 | 0.0457 | 0.01240 0.1004 
1 0.867 1.867 140.8 0.0817 | 0.0815 |0 .1632 | 1.084 | 0.001160 | 0.00771 0.00604 | 0.0401 | 0.01376 - 0.0915 
1.2 | 1.2 2.4 168.9 0.1061 | 0.0810 | 0.1871 1.097 | 0.001103 0.00619 0.00623 0.0360 | 0.01440 0.0844 
14 14 2.8 197 0.1226 | 0.0807 | 0.2033 | 1.106 | 0.001033 0.00562 0.00601 | 0.0327 | 0.01446 | 0.1788 
1.6 1.6 3.2 225.2 0.1402 | 0.0804 | 0.2206 1.115 | 0.000981 0.00495 0.00596 | 0.0302 0.01470 0.0744 
1.8 18 3.6 253.4 0.1577 | 0.0800 | 0.2377 1.125 | 0.000938 0.00444 0.00594 0.0281 0.01493 0.0703 
2 2 4 281.6 | 0.1752 | 0.0797 | 0.2549 1.134 | 0.000906 0.00403 0.00594 | 0.0264 0.01519 0.0676 
2.2 2.2 4.4 309.8 0.1927 | 0.0794 | 0.2721 1.144 | 0.000880 0.00370 0.00595 | 0.0251 0.01546 0.0652 
2.4 | 24 4.8 238 0 2102 | 0.0790 | 0.23892 | 1.153 | 0.000856 0.00342 0.00597 | 0.0288 | 0.01575 | 0.0629 
26 2.6 5.2 366.1 0.2277 | 0.0787 | 0.3064 1.163 | 0.000837 0.00318 0.00599 | 0.0228 | 0.01600 0.0618 
2.8 28 5.6 394.2 0.2452 | 0.0783 | 0.3235 1.172 | 0.000820 0.00298 0.00602 | 0.0218 | 0.01630 0.0591 
8 3 6 4224 | 0.2628 | 0.0780 | 0.3408 | 1.181 | 0.000808 | 0.00280 | 0.00606 | 0.0210 | 0.01660 | 0.0575 
3.2 3.2 6.4 450.4 | 0.2804 | 0.0777 | 0.3581 | 1.191 | 0.000795 | 0.00263 0.00609 | 0.0203 0.01687 0.0561 
3.4 3.4 68 478.6 0.2979 | 0.0774 | 0.3753 1.200 | 0.000785 0.00251 0.00613 | 0.0196 0.01714 0.0548 
3.6 3.6 7.2 606.8 0.3154 | 0.0770 | 0.8924 | 1.210 | 0.00U775 0.00239 0.00618 | 0.0190 0.01744 0.0538 
3.8 3.8 7.6 535 0.3329 | 0.0767 | 0.4006 | 1.219 | 0.000766 0.00228 0.00622 | 0.0185 | 0.01771 0,0528 
4 4 8 563.2 0.3504 | 0.0764 | 0.42€8 1.229 | 0.000757 0.00218 0.00626 0.0180 | 0.01798 | 0.0518 
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SAFETY APPLIANCES 


ON COTTON-TWINERS. 








Fig. 1. 


base in the example under consideratiov. Further, 
assume that the columns cost five times as much 
as the beams. Comparing a beam with 1.6 per 
cent. of steel with that having 1.2 per cent., the 
reduction of weight is 7 per cent. Consequent 
reduction in cost of columns = 0.7 per cent. = 5 x 
0.7, or 3.5 per cent. expressed as a percentage on 
the beams. 


Reduction of B.M. = | = 1.75 per cent. 
Increase in cost /B.M. = 3.80 per cent. (from table). 


Thus saving in columns = 35 per cent., and in- 
creased cost of beams is3.8 — 1.75 = 2.05 per cent., 
making a net saving of 1.45 per cent. by the use of 
beams with 1.6 per cent. of steel. 

Such calculations are, of course, to be considered 
as of an approximate nature, but they give a good 
idea as to what is economical in a given case. The 
results obtained in this way serve to explain why 
actual constructors have used high percentages of 
steel; while many authors assure us that for the 
greatest economy the steel must be stressed to its 
highest permissible limit, and that therefore 0.675 
per cent. of steel is best. 

If the problem comes under Case II. or Case IIL., 
the percentage of steel for greatest economy will 
be smaller, as explained, but can be calculated in 
a similar manner, using columns 10 to 13 instead 
of 8 and 9. 

The Economy of Richer Concrete.—It has been shown 
that for an economical rectangular beam or slab the 
percentage of steel is generally so great that the 
moment of resistance is limited by the strength of 
the concrete. Hence, any increase in the latter 
will produce the same increase in the moment of 
resistance of the beam. 

Now an examination of the items in the cost of a 
concrete shows that the cement is not a very large 
item, and when it is remembered that the concrete 
only represents half the cost of the beam, it seems 
likely that economy would be effected by using 
richer concrete and allowing greater stresses. 

Tables II. and III. show how thisis realised, the 
working stresses being taken at one-quarter of the 
estimated ultimate strength in twenty-eight days, 
as before. To obtain the ultimate strengths speci- 
fied it is, of course, necessary to use clean sand and 
stone, best quality cement, by preference rotary 
cement of fine grinding, with initial set not under 
one hour, and have the concrete well mixed and 
punned ; these are essentials for good ferro-concrete. 

Comparing Table III. with Table I. it will be 
noticed that cost and weight have been largely 
reduced in Case I., less in Case II., and still less 
in Case III. Hence Table III. will always give a 
cheaper beam, especially where the weight of the 
beam itself is a considerable part of the load. 

The Economy of using Steel in Compression.—The 
compression boom may also be strengthened by the 
addition of steel near the top of the beam, the steel 
in tension being thus wailed 











at its maximum stress | 





THe Heap or HarGREAVES’ JENNY. 


Table IV. deals with cases in which suflicient 
steel has been added at 5 from the top to effect this. 


The stress in the concrete is kept at 600 lb. per 
square inch, and that in the steel in tension at 
16,000 lb. per square inch. These values determine 
the neutral axis, which will lie at 0.36) from the 


top. By putting the steel at 5 from the top, 


which is the centre of pressure of the concrete, the 
radius arm is not altered, and remains equal to 
0.88 h, thus greatly simplifying the calculation, 
and always giving a reasonable thickness of con- 
crete over the bars. Stress on steel in compression 
= 600 x 15 x ¥ = 6000 lb. per square inch. Ina 
beam with b and h equal to 1 in., and in which the 
stresses are 600 and 16,000, the compression in 
the concrete is 108 lb. Hence, equating total 
tension to total compression, and letting p’ = 
percentage of steel required on compression side 
as explained, we have 
16,000 .?. = 5000 ® + 108, 
100 100 


Whence 


y=Pp-18. ire 


It will be found that when p exceeds about 1.1, 
more steel must be put in the compression boom 
than in the tension boom. This apparent anomaly 
is, of course, due to the fact that the stress in the 
steel in compression cannot exceed 6000 lb. per 


square inch (when ats from the top) without the 


stress in the concrete exceeding 600 lb. per square 
inch, the working limit. Below the dotted line in 
Table IV. it is therefore cheaper to neglect the 
resistance of the concrete, and design the steel to 
take all the compression with a stress of 16,000 lb. 
per square inch, and this has been done. This 
is really doing on the compression side what nearly 
all engineers have agreed to do on the tension side. 
If the stress here is kept under 3000 lb. per square 
inch in the steel, the concrete may be relied upon 
to take tension; but it pays better to allow the 
concrete to crack, in theory, and stress the steel to 
16,000 lb. per square inch. 

In Table IV., although the compression steel is 
placed at 0.12 h from the top, the tensile steel is 
placed at the bottom, so as to maintain the nota- 
tion used before, and keep Table IV. comparable 
with Tables I. to III. In practice, some concrete 
must be allowed for under the steel as a covering, 
but the error introduced by neglecting it is very 
small. 

The adoption of so high a value as 16,000 lb. per 
square inch for the compression boom is only justi- 
fied when it is securely tied down at a pitch not 
exceeding twenty times the diameter of the bars 
used. In the compression boom it is sometimes a 
good plan to use eections giving a relatively high 








moment of inertia, such as tees and channels, or 
even old rails. 

An examination of Table IV., for Case I., shows 
that both the cost and weight fall with increase of 
steel, the beams with 4 per cent. in either boom 
being the cheapest of those in the table. The 
author considers that this quantity of steel should 
not be exceeded, partly because some difficulty will 
be experienced in ensuring that the concrete is well 
rammed round the bars, and partly because the 
secondary stresses due to shearing forces will 
become high unless the span/depth is very large ; 
this should not be permitted, except where large 
deflections are unobjectionable. 

In Case II., 2 per cent. in either boom gives the 
cheapest beam, neglecting effect of reducing weight. 
Except for cases es lightness is very important, 
Table III. gives cheaper beams. 

In Case III., symmetrically reinforced beams are 
not so economical as the beams of Table III., and 
they are not nearly so satisfactory for floor-slabs, 
for practical reasons. 

An example has been given earlier of a method 
of determining the cheapest beam in Table I., 
taking the weight into account. The same method 
is, of course, applicable to the other tables. In 
cases where it is doubtful which table will give the 
most economical result, the cheapest beam in 
either table may be determined, and these com- 
pared with one another. 

Shearing Stresses.—These have not been con- 
sidered in the determination of the economical 
section for a beam, and it is necessary to consider 
how far this is justifiable. 

Suppose a beam has to be designed to carry a 
certain load, and two different designs are con- 
sidered, oné of which is twice as deep as the other. 
If all the shear is to be taken up by stirrups, 
prongs, or other shear members, it will be found 
that they must be spaced twice as close in the 
shallow as in the deep beam, but each member 
being only half the length, the same weight of 
steel will be required in both cases. When the 
concrete is allowed to take some shear, the deep 
beam will require rather less than the shallow one ; 
but no great error is introduced in neglecting this 
factor in determining the best cross-section for the 

am. 

Shultering.—By substituting small beams with a 
large percentage of steel for larger ones with less 
steel, the cost of shuttering is reduced, and this is 
an important factor which has to be considered. 
The effect is obviously to raise the economical per- 
centage of steel considerably, and to make the use 
of the rich concretes still more advantageous. With 
small beams the effect is very marked, and cannot 
be neglected, but the question is not conveniently 
treated in a general way, each case requiring indi- 
vidual attention. Thus for floor-slabs the shutter- 
ing would probably be the same, whether for a 
5-in. or an 8-in. slab. It is generally sufficient to 
consider the cost as varying with the area to be 
shuttered, 1d. to 3d. a square foot being average 
figures for ordinary cases, depending on the size of 
the work and the number of times the same shutters 
can be used. 

The following figures relating to a beam 12 in. by 
12 in. with 1 per cent. steel will give an idea of the 
importance of this factor. 

Cost per Foot-Run 
in Pence. | 
Concrete 
Steel 


Shuttering at 2d. per square foot 8 — or 30 per cent. 


It will be obvious from this that the shuttering 
requires careful consideration, and will often turn 
the balance in favour of small and highly rein- 
forced beams, but individual consideration must 
be given to every case. 


(To be continucd.) 





SAFETY APPLIANCES ON COTTON- 
TWINERS. 

In the realm of cotton-spinning one of the most 
important processes is that of twining. The yarns 
from two or more cops or bobbins are doubled, 
twisted, and re-spun so as to form one cop. It is 
thus possible to obtain a thread of any required 
thickness and strength by the simple method of 
combining cops, and pte: in the twiner. 
This machine has been popular for at least half a 
century for making warp-yarn, and, notwithstand- 
ing several important ances in machinery con- 
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Fie. 4. 


nected with doubling, the .iwiner is likely to hold 
its own for many years in the cotton trade. 

The twiner has several points in common with the 
mule, but rather harks back to the earlier principles 
embodied by Hargreaves in his original jenny. In 
the latter (Fig. 1, e 165) H ves had a 
movable creel, which he slid backward and forward, 
after he had put in the necessary twist by means 
of a long wel A attached to the large rim-pulley 


B. The completed bobbins of yarn remained on a 
stationary frame at the back of the machine. These 
main characteristics are to be found in the twiner 
of to-day. A carriage (Fig. 2) holds the creel of 
cops, and moves to and fro by grooved wheels on 
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Rieut-Hanp Sipe or Twiner-Heapstock. 











GUARD OVER SrpE Rim-PuLtey. 





Fig, 5. 





Fie. 6. Cast-Iron Guarp ovER Sipe Rim-Pvutwey. 


iron rods, or | accidents have pointed out the need of vigilance, 
“slips.” These and machinists have come to the front with well- 
slips are erec- | arranged guards to protect the operative and mini- 
ted 12 in. to| mise the risk of the manufacturer. 
15in.fromthe| The twiner lies low. Nearly all its driving parts 
floor. The tra- | are within 18 in. of the floor. The moving carriage 
versing move- | is usually 2} ft. high, but this is the most innocuous 
ment—much longer than Hargreaves’ original—| part of the whole machine. It is in the headstocks 
extends from 64 in. to 72 in. The cops as received | (Figs. 3 and 4) where the greatest risks lie; and as 
from the spinning-mules are thrust on skewers ; two | these parts are placed so near the floor, any colli- 
or more threads are combined, passed through glass sion of the workers with them is fraught with 
eyelets over a watered cushion, and collected on| injury more or less severe. On the left-hand side 
revolving spindles embedded in a fixed frame. The of the headstock (Fig. 3) there is comparatively 
twiner is therefore in some respects the converse little risk; the chain-wheel and band-pulley ad- 
of the mule. The spun cop is stationary and the|jacent to it have slow motions and do not lend 
creel is made to traverse. But the twiner has close | themselves to entanglements under ordinary con- 
proximity to the mule in its points of danger ; and | ditions of employment. On the right-hand side 
these have shown themselves at times in the loss| (Fig. 4), however, is the rim-pulley, from 18 in. to 
of workers’ fingers. 24 in. in diameter, with its solid spokes revolving at 
Up to quite recently the twiner has run with a' 750 per minute. The danger to girls and women 
minimum of safety appliances. But several serious ,frequently passing will be obvious. Apart from 
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Fic. 8. Woopen Fenper-Guarps To Front or Heapstocks. 


though many 
twining-mills are, 
as yet, lacking in 
these guards, a 
decided move has 
been made in the 
right direction. 
The question is 
repeatedly asked, 
“How can twiners 
be fenced effi- 
ciently?” It is 
the apertures between the spokes, a fall on the;the purpose of these notes to show how safety 
periphery of this wheel generally produces severe | appliances are fitted to present-day machines. 

lacerations ; and a capture between the band and Ride rim-pulleys can be effectively guarded, 
pulley causes fracture of the limb involved. Ma-| whether on old or modern twiners. In Fig. 5 we 
chinists and operatives alike are agreed as to the | have an example of a twiner which has n in 
edvisability of protecting these rim-pulleys ; and | constant use for over twenty years; until quite 





Fic. 11. Over-Att Guarp to Front or HEapstock. 











Cast-Iron Guarp OVER Front Rim-PvuLiey 
AND OARRIER-PULLEYS. 





Fic. 10. Lone Guarp to Drivine-BE tt. 


recently the side-pulley has been without guard in 
any form. A commendable desire for the em- 
loyés’ safety, and the incidence of Employers’ 
Liability Acts, induced the owner to devise a guard 
which would be safe for his workers, and thoroughly 
practicable. It is not a copy of other guards, but 
one carefully worked out from his own standpoint. 
Its main features will be clear from the photo- 
graph. A rigid portion A is fixed to the floor- 
late which collects the oil and grease from the 
sor Bes square. To thisa a is hinged, and 
a small hook dropped into a —_ e-hole ensures ite 
being kept in proper position. The whole wheel is 
thus covered by a guard fitting close to its peri- 
phery, allowing its free motion and ——e 
any ibility of accident. This form of guar 
can similarly applied to all old twiners with 
side-pulleys. The guard is made of planished 
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steel with iron and brass rivets. In new twiners 
(Fig. 6) the pulley-guard is made and fixed by the 
machinists. It is made of cast iron, equal in size 
to the wheel itself, and attached to the frame of the 
machine by a couple of brackets. Sufficient space 
is left as an aperture in the centre of the guard to 
admit of oiling the pulley. 

In many twiners, both old and new, the rim-pulley 
is fixed on the front of the headstocks, as shown at 
A in Fig. 7. This, when unprotected, is particu- 
larly dangerous, and has already been the cause of 
serious casualties. The operatives must pass fre- 

uently, and as the floors are oily and slippery, 
there is obvious risk of falling into the wheel. In 
mills of thirty to forty years’ standing various 
devices have been considered for minimising risk 
from these front wheels. Some of these arrange- 
ments, such as that shown at B in Fig. 7, have rather 
fallen short of what we should expect for. an effi- 
cient guard. A right-angular plate of planished 
steel or tin is fixed to the floor, and reaches only 
half way over the wheel; the upper half is totally 
uncovered. This form of guard should be avoided. 
If an operative became entangled with the spokes, 
the upper edge of the guard might inflict further 
injury. Whatever form of safety appliance be pro- 
vided, it should cover the whole front of the wheel. 

In some of the older mills the very emphatic form 
of guard shown in Fig. 8 has been applied. 
substantial wooden structure is erected all round the 
dangerous parts, and thoroughly precludes acci- 
dental interference. The guards take the form of 
solid fenders, which can very easily be removed for 
inspection purposes or repairs, and are in no way 
detrimental to the work carried on. These guards 
are 4 ft. high, and are provided with a pigeon-hole 
at A for oiling purposes. 

In new twiners (Fig. 9) the front rim-pulleys and 
adjacent carrier-pulleys are protected by a strong 
face-plate, which, as in the case of the side-pulley, 
is fixed by brackets to the machine-frame. It is 
seldom necessary to remove the guard. At any time 
removal of the bracket-nuts will uncover the whole 
gearing, if detailed examination is required. 

Where the driving-belt runs close to the front of 
the headstock, as shown in Fig. 10, there is great 
liability to accident. Some employers have recog- 
nised this fact and have erected guard-plates 6 ft. or 
7 ft. high, so as to render it impossible for workers 
to come into contact with the belts. The long guards 
are held in position by stay-rods stretching from 
the guard-flange to the twiner-frame. This guard 
is most effective without being cumbersome. It 
deserves to be more generally adopted. 

To meet the same difficulty—in fact, to cover all 
exposed moving parts—a more imposing guard 
(Fig. 11) is applied in some factories. This is 6 ft. 
high, very self-contained, and allows piecers and 
minders to pass without thought-of danger. Its 
principal drawback is said to be the difficulty of its 
removal when repairs to the headstock are neces- 
sary. It is, nevertheless, a very efficient protector. 

Having now detailed the parts in the front of the 
headstock requiring guards, we may turn to the 
back (see Fig. 12, page 170) of this important piece 
of mechanism. The front is, of course, the crucial 
portion, as the employés are constantly passing 
and re-passing. The rear, however, has also dan- 
gerous features. Several casualties have occurred 
here; a fatal case recently happened where a 
man became entangled in the gearing and had his 
neck broken. It is er mee therefore, to note 
that though the employés do not frequently go to 
the back — when a twiner is at work, it is quite 
possible they may be required to go there, and, if 
so, they should be amply protected. The carrier- 

ulley here revolves at about 750, and the strong 
Seals play havoc with arms and fingers. 

Fencing of these parts is an easy matter. A 

pular form of fender-guard is shown in Fig. 13. 
ins is used in mills with the older types of twiners. 
The fender is kept quite secure by hook attach- 
ments to the faller-shaft. A steel fender may 
have a more elaborate appearance, but cannot be 
more efficient. 

In the body of the headstock-square are several 
trains of toothed wheels which machinists now 
fence. Old twiners, however, have no safety appli- 
ances to these, and accidents result accordingly. 
The bevels operating the taking-in friction are 
very dangerous, and should invariably be fenced. 
The guards shown in Fig. 14, page 170, cover the 
teeth entirely, and any slip on these guards by 
the operative would be perfectly innocuous. 

A matter of primary importance to all twining 


A| plied to the front of the creel. 


masters occupying old mill premises is the proxi- 
mity of pillars to moving carriages. Under present 
legal requirements for new mills any traversing 
carriage of a twiner must not run within 18 in. of 
any fixed pillar or other structure, nor within 12 in. 
of another twiner headstock. It is therefore im- 
possible ina modern mill for twiner carriages to 
touch the pillars of the room. 

In mills erected before 1896, when this require- 
ment became operative, it is common enoug for 
traversing carriages to touch the pillars of the 
room on their outward run; and since the face of 
the employé is turned towards her work, and away 
from the pillar, she does not always recognise the 
position of the latter. Serious accidents have re- 
sulted from this state of affairs, workpeople having 
been severely crushed. 

But there is a remedy even for these mills. It 
is illustrated in Fig. 15. This photograph was 
taken in a twining-room where the front of the 
carriage comes, on its outward run, in close con- 
tact with the pillars of the room. To obviate the 
serious risk indicated a 4-ft. length of the front 
creel-boards at A has been cut out—2 ft. on either 
side of the point of impact with the pillar. This 
4-ft. length is attached to the main body of the 
carriage by a long hinge and spring at B, so that 
it will back in for 18 in. when any pressure is ap- 
The cut-out por- 
tion contains cops just as before, and is worked 
with the whole length without difficulty. In 
ordinary running the detached part is in line with 
the other portion ; but if an operative should in- 
advertently find herself between this part and the 

illar behind, the cut-out would instantly bend 
ack without incurring the slightest injury to the 
worker or her work. The value of this cut-out 
cannot be too widely known and acted upon. 

Let us now turn to the carriage wheels (Fig. 2). 
These are grooved, and run on “‘slips,” or rods of 
oblong section raised above the floor. Clearly, if 
the fingers of workers fall on the slips under the 
wheels, damage must ensue. To counteract this 
possibility some twiners have the carriage-wheels 
on the inner side of the creel-boards (Fig. 16), so 
that the carriage moves to and fro without any con- 
tact with the wheels being permissible. Some 
doubts have been expressed as to the maximum 
stability of this arrangement, and many of the twin- 
ing masters favour the exposed wheels. 

here these are preferred an efficient guard 
(Fig. 17) can be provided. This rests on the slip, 
and is propelled to and fro without much friction 
by the traversing wheel. With this wheel-guard 
in position, if the fingers of an operative should 
collide with the slip, they would instantly be re- 
moved without injury. The cost of this guard is 
merely nominal. 

The main carriage wheels run on the end-frame of 
the twiner (Fig. 18, page 171), and are admittedly 
dangerous if uncovered. Seldom, if ever, do we 
find these wheels absolutely unfenced. But many of 
the guards in use are merely partial, and do not ade- 
quately cover the dangerous parts. Where the wheels 
impinge on the frame-end (Fig. 19) they should be 
provided with complete guards to cover both sides 
of each in the pair. Then if any limb fell on the 
frame-end, it would be pushed off by the guard. 

Faller-hammers are vulnerable in twiners, as in 
mules, though not to the same extent. These 
hammers (A, Fig. 20) rise and fall with the travers- 
ing motion of the carriage. Their fall is marked by 
a heavy bang, with sufficient impetus to flatten a 
finger. A faller-hammer crushes its victim with 
smartness and certainty. The usual damage is the 
loss of the first digit of the finger involved. 

To prevent this injury special guards are con- 
structed (A, wh 21), which completely cover the 
hammer, and allow it to move freely within. The 
guard is made of planished steel ; itis fixed between 
the faller-shafts B and C, and secured by a small 
nut, so that no amount of vibration can dissociate it. 

In new twiners (Fig. 22) the old type of hammer 
is eliminated, and supplanted by a hammer and 
guard combined, in the form of an irregular circle 
A which prevents fingers from falling on the point 
of impact with the faller-shaft. No casualty is 
possible here under ordinary working conditions. 

It may be adduced that accidents from twiners 
in any one mill are not of frequent occurrence. 
But when it is considered that a single accident, 
besides the physical suffering entailed, may involve 
sums of three figures for employers and insurance 





companies, the advisability of thoroughly fencing 
these important machines will scarcely be doubted. ! 


THE INSTITUTION OF MECHANICAL 
ENGINEERS.* 
(Concluded from page 151.) 

Arter the close of the discussions on Tuesday, the 
28th ult., the members adjourned to the Victoria 
Rooms, Clifton, for lunch. During the afternoon, as 
already recorded, a visit was paid to the new Avon- 
mouth Dock, a special train being run for the con- 
venience of the members. In the evening the 
Institution dinner was held in the Victoria Rooms, 
the guests being first received by the President. On 
peg | morning the members again assembled 
in the Hall of University College for the reading 
and discussion of papers. 


Tue Drrect Propuction oF Coprer TuBeEs, 
SHEETs, AND WIRE. 


The first paper taken was that on the ‘‘ Direct 
Production of Copper Tubes, Sheets, and Wire,” by 
Mr. Sherard O. Cowper-Coles, of London. This 

per we commenced to publish on page 158 of our 
ast issue, and we complete it this week. 

After a cordial vote of thanks had been passed to 
the author, on the motion of the President, Mr. 
T. Hurry Riches, the discussion was opened by 
Mr. F. G. Wright, of Swindon, who said he con- 
sidered the paper of more value to manufacturers 
of copper than to users of it. He would therefore 
prefer to hear the opinions of members who were 
— in copper manufacture. 

r. E. P. Martin, past-President, considered 
that the most peculiar fact was that thin sheets 
could be produced more cheaply by Mr. Cowper- 
Coles’s process than thick sheets. Usually, of 
course, weight for weight, thin sheets were more 
expensive to make. Moreover, tubes and other 
things could be made directly, easily, and cheaply. 
The speaker thought the process was bound to have 
@ great influence on the manufacture of tubes and 
sheets, and ibly it would be applied to iron and 
steel, as well as to copper. 

Mr. H. H. Cox hoped that manufacturers would 
take care that the metal deposited by this process 
was thoroughly reliable before they adopted it in 
ee work. Proper tests, for example, should 

made of the copper tubes before using them to 
withstand pressure. Everybody knew what trouble 
had occurred with the Elmore process, and the 
danger to life and limb that unreliable copper pipes 
occasioned. 

Mr. G. T. Child asked whether the mandrel was 
treated with any insulating compound before it was 
put to work. In ordinary electro-deposition of 
copper there was often trouble with the deposited 
metal sticking to the cathode, and he would like to 
know what precautions Mr. Cowper-Coles took 
against this. 

Mr. William Langdon noticed that the author 
had given an analysis of the deposited metal, but 
had given none of theslime. It would be interest- 
ing to know what the analysis of the slime was. 
Gold and silver were frequently found in slimes, 
being precipitated during the electrolytic process. 
At Widnes he had had to do with a process of 
electrolytic deposition of copper, and had recovered 
gold and silver from the slime, this being about the 
only thing that they did get of any use. 

Mr. W. H. Dugard considered the process an 
improvement on the ordinary methods of working, 
and according to the figures in the paper it appeared 
cheaper. It had not yet been proved, however, to 
be so thoroughly reliable, nor was there yet enough 
evidence that the tensile and other properties of 
the metal were thoroughly satisfactory. The 
method of making wire was very interesting, but 
unless the small fins on the section, as unwoun 
from the mandrel, were properly removed, they 
would be likely to produce flaws in the finished 
wire. The sheets oxhibited by Mr. Cowper-Coles 
were thin and very uniform. Had they been rolled 
since removal from the mandrel? If the uniformity 
was secured by the process of deposition, could the 
same result be relied on in the case of large sheets ! 

Mr. E. P. Ellington, Vice-President, asked the 
author what practical use had been made of the sheets 
and pipes made by his process. Were matters still 
in the experimental stage, or had the process taken 
its place among manufacturing methods ? 

rofessor W. C. Unwin remarked on the very 
high yield-points given in the table containing 
Mr. Stanger’s tests (see page 158 ante), Tests 








* Esratum: On page 151 ante, first column, lines 13 
and 14 from the top, for ‘‘ Thursday” read ‘* Wednesday. 
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going up to 28 tons were remarkable. The yield- 
point was fairly well understood in steel, but the 
speaker thought there was less certainty about 
copper. Perhaps the author could give an auto- 
graphic record of the stress-strain curve showing 
where the yield-point really was. 

Mr. L. 8. Pendred asked whether one could 
make bends, &c., direct by the process, without 
working up, or whether cylindrical forms alone 
could be produced. 

Mr. D. Adamson considered the estimate of 
0.275d. per kilowatt-hour, given in the Appendix 
(see page 194), to be very low. He would have 
thought the average price would be nearly three 
times as much. 

Mr. W. C. Goodchild asked whether wire made 
by the author’s process would stand the ordinary 
torsion and bending tests, as specified, for example, 
by the Post-Office authorities. All the tests given 
in the paper were what were known as “‘static” 
tests, but the others were at least as important in 
practical work. 

The author, in reply to the discussion, said that 
his process applied particularly to the manufacture 
of thin sheets and tubes, and that they were un- 
doubtedly cheaper than if made by the ordinary 
processes. As to the reliability of deposited tubes 
for steam-pressure, he would point out that in the 
Elmore method of deposition the copper was bur- 
nished as it was formed, and this made laminations 
in its structure, which very much weakened it. No 
trace of lamination could be found in tubes 
made by his own process, in which burnishing 
was entirely absent. To prevent the deposited 
copper from sticking to the mandrel, he treated 
the mandrel chemically with a sulphide solution. 
The deposited metal could then be removed 
without difficulty. In reply to the question about 
the composition of the slimes, he would say that 
one slime was just like another slime, and traces of 
gold and silver were always found. The sheets 
shown were just as they were manufactured ; they 
had not been rolled at all, except that those 
deposited as tubes had been rolled to loosen them, 
as described in the paper. Sheets, however, were 
not generally deposited as tubes, but an insulating 
strip was left on the mandrel to divide the deposited 
copper at that point, and facilitate its removal. 
For over four years he had been making large 
cylinders of deposited copper for textile machinery. 
They were very thin continuous bands, and were 
used as continuous stencils. An inked roller inside 
them printed the pattern with which they were 
perforated. There was a considerable strain on 
them, but they were entirely satisfactory in work. 
Copper deposited by his process was used for many 
other purposes. In reply to Mr. Adamson, the 
cost of power given was based on contract prices, 
and was by no means unduly cheap. Mr. Good- 
child had asked whether the wire formed by 
electro-deposition would stand all the usual tests. 
It would stand them. The fins referred to by Mr. 
Dugard had to be cut right off by the first dies. 
They must not be rolled or drawn down into the 
wire, or the latter was not satisfactory. In reply 
to Mr. Pendred, it was not possible to make bends 
by the centrifugal process ; the cylindrical form was 
the only possible one. Mr. Cowper-Coles added 
that he would be pleased to give the autographic 
records asked for by Professor Unwin. 


THe MANUFACTURE OF Spur-GEARING. 


The Secretary then read in abstract a paper by 
Mr. Thomas Humpage, of Bristol, entitled ‘‘ The 
Evolution and Methods of Manufacture of Spur- 
Gearing,” which we commence to print on page 
188 of our present issue. The discussion was opened 
by Mr. C. W. James, who remarked that the 
author had pointed out the chief troubles in the 
system of generating gears by means of hobs. As 
regards the finishing of teeth by grinding, it might 
be advisable for case-hardened gearing, but he 
failed to see that for ordinary gearing any advan- 
tage would be obtained. Greater accuracy than 
could be obtained with a cutter could not be 
expected, for the formed grinding wheel must wear 
more rapidly than a formed cutter. The distortion 
of an ordinary hob, when it was hardened, was very 
difficult to prevent. The difficulty could be evaded 
by planing or shaping the teeth to be cut instead 
of hobbing them. A formed planing-tool could be 
made more accurately than a hob, and it was easy 
to make a machine to generate teeth with such a 
tool. He did not see that any arbitrary angle of 
tooth was necessary. The speaker was now making 





a gear-cutting machine on the principle indicated, 
but it was not far enough advan to describe. 
The work would be very rapid because the tool 
could take much heavier cuts than could be given 
to an ordinary hob. 

Mr. Alfred Saxon said the author had given some 
interesting information on the history of spur- 
gearing; but had he consulted Fairbairn’s admirable 
work on the subject ? The speaker had not had time 
to consult Fairbairn’s book himself, but he felt 
sure that much interesting matter would be found 
in it. Spur-gearing was developed by Manchester 
engineers, of whom Fairbairn was one. In textile 
mills gearing was going out of fashion and was 
being replaced by rope or belt-drives, or by elec- 
trical transmission. Except when geared motors 
were used, gearing was now rarely used for the 
main drives of cotton-mills. The origin of the 
mortice-wheel was not made quite clear. The 
large driving-wheels used to be built up in seg- 
ments cast from a segment pattern, and then 
mortice-wheels were invariably used as pinions to 
get smooth and noiseless running. The old engi- 
neers made fly-wheels too light, and when they 
stopped there was backlash, which was very severe 
on the teeth. The introduction of the compound 
engine made matters worse, and mortice-pinions 
were necessary to avoid the shock breaking the 
teeth of the gear. As the author had said, there 
were wheels of that sort running very satisfactorily 
to-day. Inthe paper Bodmer’s machine was men- 
tioned. The speaker had operated one of these 
machines in his own works more than thirty 
years ago. There were many boxes full of cutters 
belonging to the machine. The latter was used 
for making new lathe change- wheels when re- 
quired, but it was now broken up, and 8 used 
in the construction of another special milling- 
machine. The double helical gear had many dis- 
advantages, one of which was that it required 
certain end play of the shafts. This often inter- 
fered with the gear of other wheels on the shaft, 
such as the bevels on the second motion shaft 
of mills, &c. An expansion coupling fitted be- 
tween the double belles! aoee and the loaded end of 
the shaft was employed successfully to permit of 
end play of the gear. The author had not men- 
tioned the Gee or buttress form of tooth, developed 
by Messrs. P. and R. Jackson, but there was no 
time for the speaker to do more than refer to it. 
He thought that grinding with corundum wheels 
could only be applied to very small gear, and when 
one came to the manufacture of teeth, 4 in. or 5 in. 
pitch, and 15 in. or 16 in. broad, such as he had to 
deal with, grinding would be out of the question. 

Mr. H. C. Amos said he would only speak of one 
point, and that a very elementary one. There were 
three ways of making gear-teeth : firstly, by shap- 
ing, slotting, or planing; secondly, by a disc- 
cutter ; and lastly, by a hob. Mr. Humpage had 
told the members the disadvantages of the second 
and third methods, and that he himself was work- 
ing on hobbing. It would be very interesting to 
get the consensus of opinion of the members on 
the relative advantages of the three methods. 
Hobbing, no doubt, was good ; but was it the best ’ 

Mr. A. L. Legros said that in motor-car work 
there was great difficulty in getting the gear right 
after case-hardening. Motor-car gear was harden 
to a great depth, and was made from special steel. 
It was very liable to distortion. When the author 
mentioned grinding he touched on an important 
subject. For high-speed gear, especially motor-car 
bevel gear, great accuracy of finish was required if 
silence was to be obtained. His own firm machined 
up the wheels very full to size, then put them 
through the case-hardening furnaces, and then 
machined them again. In the latter case the bore 
was trued to the teeth. After quenching, dis- 
tortion was often present, but he thought it could 
be cured by a final gri ding. : 

Mr. Lewis W. Smith said that some time ago he 
had to cut some hard-steel gears. The metal was 
cast, and often had hard places in it, which were 
bad for the cutting-tools. The question arose as 
to whether it would pay to do the job by hobbing, 
which had been found the most efficient method for 
cast-iron and bronze wheels, or whether some other 
method would be preferable. On the whole, taking 
the whole year round, and taking everything into 
consideration, it was found that the single-cutter 
method was the best for the job, although the 
hobbing method was undoubtedly better for bronze 
and cast iron. To those who were not directly 
engaged in motor-car work the grinding of gear 





was an interesting question, although the speaker 
supposed that it was more especially for such work 
that the problem had importance. He considered 
that the cutter of the future would be one with 
inserted teeth, thus avoiding cracked cutters and 
heavy expense of renewals. 

Mr. E. A. Rainer said the experience of his own 
firm related specially to motor-car work, and they 
had naturally assumed a pecan d formed teeth 
would run silently. They h ——— ground 
the teeth to form with great care, but they were 
still noisy. Grinding was advantageous after case- 
hardening, but for wheels of 6 or 7 diametral pitch 
the ground gear ran no quieter than the unground, 
and several firms had thrown out grinding-machines 
as useless. 

Mr. P. J. Worsley, Jun , said that his experience 
had been largely with small gears running at high 
speed, and they had to be made as accurate as 

ible, in order to run well. He had seen the 
inserted tooth-hob of the author, and admired its 
ingenuity. It might, however, carry trouble. The 
grinding of a solid hob was not easy, as the teeth 
were backed off all over; but in the author’s hob 
the teeth were removable, and they had both to be 
ground and to be put back in place. A blade of the 
hob was a piece of a spiral, and if one tried to 
grind it and re-insert it correctly, he would find out 
the difficulty of the matter. It was much worse 
than a solid hob. The use of inserted teeth assumed 
that the distortion of a solid hob could not be pre- 
vented, but he thought that the assumption was not 
justified. With careful pyrometry, «&c., he believed 
satisfactory hardening without distortion could be 
obtained, and, on the whole, he was much in favour 
of the solid hob. 

Mr. D. Adamson expressed the wish that the 
author would fix the limit of error, or the standard 
of accuracy, in spur-gearing. He had not met with 
any generally accepted means of deciding whether 
spur-gearing was accurately cut or not. In chain- 
gearing it was necessary that the pitch should be 
accurate, not merely from tooth to tooth, but over 
an arc equal to half a circle. He submitted that a 
tenth of a mil per inch of diameter, under or over, 
would be allowable. Thus in a wheel of 10 in. in 
diameter, no two consecutive teeth should vary in 
distance by ,,y5 in. from the true mean pitch. 
This — of accuracy was commercially obtain- 
able with cut gear and without grinding. In fact, 
possibly the limit he had suggested was tco great. 

Mr. W. Deakin said that the need for accurate 
gearing to work under the conditions met with in 
motor-cars had brought out many developments in 
the construction of gears. Until the motor business 
developed, people were satisfied with very ordinary 
gearing. In dealing with the disadvantages of disc- 
milling cutters the author had said: ‘* Moreover, as 
the cutter gets blunt the centres of the cutter and 
and work-mandrel are forced apart and the bottoms 
of the teeth describe a slight scroll.” This was 
quite true, but was not a disadvantage peculiar to 
the disc-cutter, as the same effect occurred with 
hobbing cutters. Some motor-car builders had 
had to correct finished hobbed wheels on an 
ordinary gear-cutter. Much trouble was due 
to the expansion caused by the heat gene- 
rated Ly a blunt cutter. This heat expanded 


ed| both the blank and the hob, and forced them 


together. It was true that the metal could be 
removed much faster with a hob than with a disc- 
cutter, but so much heat was generated that full 
advantage could not be taken of the fact. Possibl 
Humpage recognised that rapid hobbing wor 

was not consistent with accuracy, by bringing out 
his method of grinding. Great care should be 
taken to get rid of the heat generated by the tool, 
and where lubrication could not be applied a blast 
of air might be used for the purpose. There was 
no advantage in the hob over the disc-cutter as 
regards another point claimed. When it reached 
the bottom of the teeth the hob had become blunted 
in the same way as a single cutter, and neither would 
eut properly when blunt or forced. A built-up 
cutter was open to many objections; some had 
been referred to, including the difficulty of getting 
and keeping all the parts correct. It was better 
to use solid hobs, even if one had to throw away 
a certain percentage of those made, than to trust 
to built-up ones. As to grinding-machines, to do 
better work than gear-cutters, with them, it was 
necessary to get an abrasive material, and to form 
it even more accurately than a cutter. The grinding- 
wheels wore rapidly out of shape, and if Mr. Hum- 
page could find one that would not wear, he would 
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Fie. 16. Twrner-CarriacGe with WHEELS INsIpE CrEEL-Boarps. 


deserve the thanks of all engineers. Many attempts |driven by the action of the hob, or 
to do useful work in grinding-gears had been| positively by some arrangement of 
made, but all had been failures. Grinding-wheels, | gearing. He had once tried to hob a| 
no doubt, were better now; but he thought it} worm-wheel in a lathe, letting a cutting- | 
im ible to maintain accuracy of work. worm drive the wheel, the latter being | 

Mr. J . J. Podesta asked whether the blank was mounted on the slide-rest. Instead of | Fic. 17. CarriacGe-WHEEL WITH GUARD. 
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Fic. 20. Fatuex-HamMMrER oN Twiner at A. 


cutting 100 teeth as intended, the worm cut 108 
teeth in the blank, the error occurring through the 
worm acting at the commencement of the work 
on a diameter considerably greater than the pitch 
diameter. 

Mr. Thomas Clarkson considered it extraordinary 
that engineers should even yet be discussing the 
proper way to cut gears. The subject, however, 
was always of interest. Hobbing seemed to be the 
natural development of the earlier methods. A 
hob was a difficult tool to make even now, but the 
trouble would certainly be reduced. The speaker 
said that, candidly, he was in favour of non- 
hardened teeth. He did not use hardened gears on 
his motor-omnibuses, and failed to see the necessity 
for them, especially as they were so troublesome. 
As to grinding of gears, it might be advisable in some 
cases. Bevel-wheels were always a lot of trouble. He 
used a high-grade-steel pinion, non-hardened, work- 
ing into a bronze wheel cast by the ‘‘ Etonia” 
— which ensured a good wearing surface. 

ere was no reference in the paper to gear-cutting 
machines. with one cutter, which reciprocated like 
& shaping tool, the cutter being a small wheel 
which rolled round on the periphery of the wheel 
to be cut. These machines did good work, although, 
of course, there was the difficulty of the wear of the 
cutter. The speaker had once looked into the ques- 
tion of using a steam-turbine for a motor-vehicle, 
and had noticed the gearing used in the Laval tur- 
bines, Helical gear was used, the teeth were not 
hard, but were well lubricated, and the gear ran 
wonderfully silently at many thousands of revolu- 
tions per minute. Non-hardened gear was truer in 
shape, and was not subject to the risk of cracking. 

Mr. W. H. Allen, of Bedford, considered the 
discussion deeply interesting. The crude form of 
Ogee in Fig. 2 might be seen to-day in 

e \. 


toum he had seen very many examples, and had | even had he had the requisite knowledge. 
even found a factory for making such gear in Cairo. | course, grinding was out of ye ge for gear of 
referred to. In 





In travelling from Alexandria to Khar- | impossible to deal with all kinds of gear-cutting, 
f| looked after by the grinder. 


He noticed logs lying down by the roadside, and|the magnitude Mr. Saxon 
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on inquiry found that a local carpenter was engaged 
in the manufacture of gearing from them. A few 
days after he saw the same gearing at work in 
Heliopolis. 

Mr. W. Sisson considered that to grind small 
gears for the sake of accuracy was the counsel of 
despair. Gear should never be asked to work 
under the conditions often demanded of it. Motor- 
car engineers treated gears in ways that violated 
mechanical instincts. Instead of trying to get 
gears to work under the conditions imposed, they 
should try and develop an engine that did not 
want change-speed gear. The speaker had once 
seen an old boring-mill with a mortised worm- 
gear. The worm-wheel had cogs inserted in a 
cast-iron rim. Mr. Saxon was, he thought, wrong 
in saying that the old practice was to use mortice- 
pinions. It was the wheel which was cogged, and 
for two reasons: the pinion-teeth were not only 
subject to greater wear, but were of weaker form, so 
that the pinion was always of cast iron, and the 
wooden teeth were those of the wheel, 

Mr. Charles Pendlebury said that in the interest- 
ing historical part of the paper Messrs. Gould and 
Eberhardt, in the United States, were credited with 
having produced the first gear-cutting machine. It 
should he known that ects. Craven Brothers, 
Limited, of Manchester, had in 1877 made an ab- 
solutely automatic gear-cutter for the wheels of 
cotton-spinning machinery. 

Mr. Humpage, in reply, referring to Mr. James’s 
design for a non-hobbing gear-cutter with a single 
tool, said that if such a machine were set to cut a 
large wheel, it would be found faulty. The more 
cutting points the tool had the better it would 
last, and a single cutter was not durable enough to 
do good work for long. With regard to Mr. 
Saxon’s remarks, the author said he had found it 
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reply to Mr. Amos, better gears could be cut 
with a hob than by any other method, because 
of the greater number of cutting-teeth. The wheels 
that the author had ground by his method had been 
small, and he did not know what the limits of size 
would be. He did not expect it would revolutionise 
the world, but merely believed that there was use 
for it in certain cases. Wheels, whether cut with 
a hob or a single cutter, could always be improved 
by grinding, whether they were hard or soft. He 
had found gears of large motor-car manufacturers 
as much as ;; in. oval after hardening. One pair 
of hardened gears he had ground up ran with prac- 
tically absolute silence, even at high speed and con- 
siderable load. The running was as quiet as a belt. 
Referring to the case instanced by Mr Smith, of 
course gear was more difficult to cut in hard metal 
than in soft, and if a tooth or a point of a tooth was 
lost on a hobbing cutter, it left its mark in the 
work, The workman should be instructed to turn 
the hob partly round now and again, between the 
94 By so doing he would greatly lengthen the 
ife of the cutter, and the operation only required 
& minute or less. The speaker had had very little 
experience in cutting very hard wheels. His 
hardest metal was that of motor-car gears, which, 
however, was quite hard enough to punish the 
cutters. If inserted cutters were used, their edges 
could be treated better than if they were solid 
with the bulk of the metal. The ordinary hob, after 
hardening, was sand-blasted, and that was about all 
that could be done, but inserted cutters could be 
dealt with individually, and their burrs shifted, &c. 
With a solid hob, if a tooth was broken it left pieces 
of metal, which it was often very inconvenient to file 
off. To get the best work both grinding and 
hobbing were necessary. He himself fed the hob 
at six times the rate of the ordinary cutter, and did 
not trouble about the finish obtained. That was 
tited bp The panes was 
justi ordinary engineering practice. No one 
now tried to finish a spindle at one operation, so 
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why should we expect to finish gear thus? When Mr. 
Worsley had seen his hobbing-machine, the cutter 
had blades put into spiral grooves. Now, however, 
the grooves were perfectly straight and axial. More- 
over, the hob was not inclined at all, so that the 
teeth formed practically perfect racks, not bein 
more than a quarter of 1 per cent. out. He h 
found teeth by good makers from four to six- 
thousandths out. To cut a good wheel required 
very accurate pitch and angle of the hob-teeth. 
Some people have been modifying the hob-teeth to 
try and get better results, but the practice was 
utterly. wrong.; Fair and square angular - sided 
teeth should bea adhered to in all circumstances. 
Mr.’ Humpage then remarked that in view of the 
lateness of the hour he would send the rest of his 
reply in writing. 


‘Tae Benpixc or CoLumns. 


The President then called upon Professor Charles 
A. M.-Smith. to read his paper on ‘‘ A Method of 
Detecting the Bending of Columns.” This paper 
we shall print in‘full in an early issue. 

Professor W. E. Lilly, of Dablin, opened the 
discussion, and congratulated the author on the 
interesting; type of instrument he had brought 
before them. The sphingometer was quite new-to 
him, and he was surprised atits delicacy. He-had 


never been able to obtain a reading of 700,600 in. in 


any of his own instruments. However, he was 
even more interested in the results obtained by it. 
Mr. Smith had deduced values of E, Young’s 
modulus of elasticity, and shown that in tension 
tests .three different values could be obtained. 
The «speaker had always looked upon the value 
of E as constant. If it were not so, Hooke’'s 
law fell to,the ground. It was satisfactory 
to find that: the average value of E as_ ob- 
tained by the author was constant ; for other- 
wise, if the instrument had shown the average 
value to follow a curve and not a straight-line law, 
it would have been very awkward. The sensi- 
tiveness of the instrument was rather against its 
utility for.determining E. It. measured changes 
of length in different parts of the bar, whereas the 
rougher ordinary method gave the average value of 
the change in the bar. As regards the use of the 
instrument. for. testing columns, the underlying 
assumptions must not be overlooked. If, for 
example, the bar was in a state of original strain, 
the results would be vitiated. The speaker could 
not let Euler’s formula pass without remark. Pro- 
fessor Smith had shown that there was a critical 
value for the load, whereas the speaker did not 
believe in a critical load. When a load was put 
on a column there was always some deflection, 
which was a function of the load. Euler, how- 
ever, assumed that the deflection was indepen- 
dent of the load. Mr. Smith referred to ¥F as 
crushing stress, and this was very hard to define 
for a ductile material. It had to be deduced from 
the test curve, and the speaker found that to take 
it as equal to the tensile strength of the material 
was the best thing. In the case of columns having 
a ratio of length to radius of gyration of from 30 
to 80, the ductility of the material had a great 
influence on their strength. 

Professor W. C. Unwin being called on, said that 
he had only had the paper in his hands for a few 
minutes, but he noticed that there appéared -to be a: 
great range in the value of Young’s co-efficient for 
steel, and observed a reference to some American 
tests in Appendix I. He did not exactly know 
what experiments those were, but similar results 
were obtained in tests of steel for the St. Louis 
bridge. - Young’s modulus had been found by these 
experimenters to vary within a very great range. 
Such results had never been obtained on this side 
of the Atlantic, and they were no doubt due to 
errors of measurement in the .American tests. 

Mr. W. G. Kirkaldy considered that the method 
of getting the rotation of the mirror in Professor 
Smith’s instrument was very ingenious, as also was 
the method of calibating the instrument. The 
latter device appealed particularly to him as a short 
and convenient cut to the conditions required. 

Professor Smith, in reply, said Professor Lilly had 
not really understood what the three values of 
Young’s modulus signified. They had been given to 
show the variation in the stress which existed at 
different points round the bar. It was quite clear 


that an eccentrically-loaded bar would be stressed at 
one side more than at the other ; but the average of 
all ‘the stresses in the bar was proportional to the 





extension, as was shown by the straightness of the 
mean line of the curves. He had thought that 
possibly objections might be raised to the employ- 
ment of a mirror and reflected spot of light, but these 
features had not been criticised. He might mention, 
however, that the instrument described had been 
worked successfully in close proximity to a gas- 
engine, and was quite easy to read, in spite of the 

t vibration. The temperature error was negli- 
gible for ordinary work, but could-be allowed for by 
calibrating at various temperatures. Draughts were 
found rather a nuisance, so thé shield has been put 
round the strips, but the instrument could be 
worked without it. The speaker had been secretly 
of the same opinion as Professor Unwin as to the 
accuracy of the St. Louis experiments, but had not 
dared to question them so openly. Professor Lilly 
had said that E must be regarded as constant, but 
according to the British report quoted it varied. 
Very likely we were taking too much for granted in 
the matter of stress and strain. The speaker had 
not checked his experiments sufliciently to make 
positive statements on that point, and had not yet 
made sufficient experiments. More experiments and 
more specimens were needed. Perhaps any member 
who could suggest any better method of getting 
true axial. loading would be good-enough to com- 
municate it to him. 


EXcuRSIONS AND Visits TO Works. 


We have now dealt with the meetings for the 
reading and discussion of papers, but there remain 
to be noticed the various. excursions and visits to 
works which formed such an important and pleasant 
part of the past week’s proceedings. And here we 
may say at once that nothing could be more kind 
em hearty than the reception given to the Institu- 
tion at Bristol. The Lord Mayor, Sir Edward B. 
James, after his arduous duties in connection with 
the opening of the Avonmouth Dock by the King, 

tponed a well-earned holiday, and remained in 
ristol to welcome the visitors ; while the Reception 
Committee, under the chairmanship of Mr. J. 
Weston-Stevens, and with Mr. Bernard de Soyres 
as the indefatigable honorary local secretary, left 
nothing undone which could contribute to the success 
of the meeting. The ladies accompanying the 
members, moreover, were greatly indebted to the 
Ladies Reception Committee, who had not only 
kindly organised a series of drives through Bristol 
and its neighbourhood, but who also in many other 
ways spared no trouble to afford to their visitors a 
most friendly welcome. 

The excursions and visits which had been arranged 
in connection with the meeting were both numerous 
and varied. Onthe afternoon of Tuesday, the 28th 
ult., the members, accompanied by ladies, visited, 
as we have already recorded, the Avonmouth Dock, 
while in the evening the dinner of the Institution 
took place in the Victoria Hall. On Wednesday, 
the 29th ult., the Lord Mayor most hospitably 
entertained the President and Members of Council 
to luncheon at the Mansion House, while the 
afternoon was devoted to visits to works in Bristol 
and its neighbourhood ; and in the evening a most 
successful conversazione—followed by a dance—was 
held by the Reception Committee at the Museum and 
Art Gallery Buildings and the adjoining Drill Hall, 
which had been most beautifully decorated for the 
occasion. Thursday, the 30th ult., was devoted en- 
tirely to excursions, three alternatives being pro- 
vided, Of these the first was to Bath, where several 
sub-excursions had been organised. Thus for the 
morning there were alternative visits to the Bath 
Stone Mines ; to Messrs. Spencer and Co.’s works at 
Melksham ; to the Roman Baths; and to various 
a of interest in Bath and its neighbourhood. 

hese visits were followed by a reception and lun- 
cheon at the Guildhall on the kind invitation of the 
Mayor of Bath, Councillor T. H. Miller, and then 
came a visit to Bath Abbey, under the guidance of 
Prebendary S. A. Boyd, M.A., Rector and Rural 
Dean of Bath. Next followed three alternative 
excursions, to which the afternoon was devoted, 
these—which were arranged to supplement the 
morning’s excursions—being to the Roman Baths ; 
to places of interest in Bath ; and to the works of 
Messrs. Stothert and Pitt, and to other engineer- 
ing establishments. Finally, the visit to Bath was 
brought to a pleasant close by tea at the Guildhall, 
on the invitation of the Mayor. 

The second alternative excursion, on the 30th 
ult., was to Blagdon Reservoir and the Bristol 
Water Company’s reservoirs and filter- beds at 
Barrow Gurney, the party being conveyed from 








Bristol by brakes. From Blagdon the trip was 
continued to The Ham, where luncheon was 
served in the pavilion, which had been kindly placed 
at the disposal of the members by Lord Winter- 
stoke, and thence the drive was continued to 
Cheddar, vid Barrington Combe. Here Gough’s 
and Cox’s Caves were visited, and the y were 
entertained to tea at The Hall, Cheddar, by the 
kind invitation of -Mr. A. Wharton Metcalfe, 
finally returning to Bristol by special train. 

The third alternative excursion on the 30th ult. 
was to Wells and Glastonbury, this excursion 
being made by train, and an opportunity being 
given to such members as- desired it to visit 
Cheddar on the way. -At Wells, the Canon in 
residence, the Rev. C. M. Church, M.A., received 
the members at the Cathedral, while the Palace 
was subsequently visited, by permission of the 
Right Rev. the Lord Bishop of Bath and Wells. 
After poctehing of luncheon at Wells, the party 
proceeded by. brakes to Glastonbury, where the 
Abbey ruins were visited under the guidance of 
Mr. R. Bowring. The Museum, containing some 
antiquities from a British lake village in the neigh- 
bourhood, was also visited. From Glastonbury the 
party returned by brakes to Wells, and thence by 
train to Bristol. 

The alternative excursions above described may 
fairly be regarded as constituting a good day’s work ; 
but the hospitable Reception Committee at Bristol 
regarded them only as the preliminary to a most 
pleasant evening’s entertainment in the form of an 
illuminated garden party at the Zoological Gardens, 
Clifton. .The grounds were illuminated with the 
greatest taste, excellent music was provided, while 
perfect weather contributed to make the occasion a 
most complete succesr. 

For Friday, the 31st ult., two alternative excur- 
sions had been arranged. Of these, the first—and 
the most important from a professional point of 
view—was to the works of the Great Western 
Railway Company at Swindon, an opportunity 
being afforded for those who desired it to ok the 
journey at Chippenham, to visit the important 
works of Messrs. Saxby and Farmer. At Swindon 
the visit was divided into two parts, the carriage 
and wagon works being inspected in the morning, 
the visitors being then entertained at luncheon by 
the invitation of the Great Western Railway Com- 
pany, while subsequently the party were conducted 
over the locomotive works. The present is not a 
suitable occasion on which to attempt any account 
of the Swindon Works. Occupying as they do 
some 254 acres of ground, and giving employment 
to 13,000 workmen— 5000 in the carriage and wagon 
shops, and 8000 in the locomotive department— 
it is evident that nothing short of a series of 
articles could deal with them adequately. Thanks, 
however, to the kind aid of Mr. G. F. Churchward 
and his staff, the members present had every facility 
afforded to them for examining the most interesting 
features—amongst which the admirable die- forging 
equipment and the locomotive testing plant occupy 
prominent places—and the whole visit was a most 
pleasant and instructive one. It was, moreover, 
one which afforded ample evidence of the progres- 
sive policy and advanced practice of the Great 
Western Suibow. 

The second alternative excursion for Friday last, 
the 31st ult., was to Longleatand Warminster, and 
was a pleasure excursion pure and simple, Longleat 
House being visited by permission of the Marquess 
of Bath, and the party — driving to 
Warminster vid Shear Water. ith these excur- 
sions on Friday last the Bristul meeting was brought 
to aclose, and there can be no doubt that it will 
long be pleasurably remembered by all who took 
part in it. 





VIADUCT OVER WALNEY CHANNEL 
AT BARROW-IN-FURNESS. 
(Continued from page 96.) 

Tue drawings we reproduce on Plate XVII., 
this week, are further ilfastrative of the steel-work 
in connection with the opening span, and show parti- 
cularly the details of the track-girder on which the 
Scherzer roller-lift span is carried, as well as the 
rack into which the pinion of the moving mechanism 
engages. Figs. 81 to 83 illustrate clearly the 
transverse and longitudinal capsill girders on the 
piers, with the main cross-girders for bracing the 
track-girders together. Itwill be seen from the cross- 
section, Fig. 82, that the longitudinal capsill girders, 
5 ft. 6 in. deep, are p under the transverse 
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capsill girders common to all the piers. They are 
supported, as shown in Fig. 83, on a grillage of 
I-beams, and, as shown in detail (Figs. 105 and 106), 
they are cased in light plating filled with concrete 
and coated with asphalt, in order to obviate corro- 
sion, the position of these longitudinal capsill 
girders being under high-water Tovel. Pockets, 
however, were left, as shown in Fig. 105, to accom- 
modate the rear end of the main girder of the 
opening leaf when the bridge is in the open position, 
and a cast-iron drain-pipe is inserted to take away 
the tidal water. 

Resting on these longitudinal capsill girders are 
the track-girders, which are of the plate type, 6 ft. 
deep. These are fully illustrated by Figs. 87 to 97. 
It will be seen from the sections that they have 
been built with top members of a form to withstand 
the concentrated passing loads due to the weight of 
the leaf as the segment girder rolls from end to 
end of the track. On the top there is a 2-in. track- 
plate, with projections, shown in detail in Fig. 96, 
milled out from the solid. These projections engage 
corresponding recesses formed in the segmental 
track-plate on the rolling segment of the opening 
leaf, illustrated on Plate XV. accompanying our 
issue of July 24. Fig. 84 is a plan of the top of 
this girder showing the track-plate and bolts, and 
Fig. 86 a plan of the botton: flange showing the 
end supporting column when the bridge is closed, 
while sections at various points accompany these 
general drawings. : 

As shown in the general arrangement, Fig. 83, 
there are rack-girders, supported by cantilevered 
frames attached to the track girders, and stayed to 
the longitudinal caps‘ll girders and the extension 
of the end main cross-girders bracing the track- 
girders together ; into the racks fixed to the top of 
the girders there engage pinions mounted on the 
shafts carried in the opening leaf, and shown in the 
perspective view on page 174 (Fig. 107). By 
means of electric motors, working through suitable 
gearing on to these shafts, the centre of rotation of 
the leaf is moved rearwards or forwards through 
the pinion gearing into the rack. As was explained 
in a previous article, when the shaft is rotated the 
pinion presses against the teeth of the rack, and the 
resistance of the leaf to movement being less than 
the power of the motors, the segments rotate and 
travel like wheels along the longitudinal track, so 
that the leaf is tilted in’‘a manner corresponding to 
a rocking-chair. The details of the construction of 
this rack and its supports upon the main cross- 
girder are fully illustrated by Figs. 98 to104. The 
buffer-stop at the end of the track-girder is also 
shown. ‘The details of the brackets for the rack 
are of considerable interest, as are several of the 
connections illustrated on the two-page plate, there 
being no perceptible movement or vibration during 
the —— or closing of the bridge, but the draw- 
ings are self-explanatory, and therefore need not 
be further described. 

The engraving, Fig. 107, on page 174, illustrates 
the Scherzer leaves in an open position, and shows 
particularly the position of the motors for actuating 
the shafts in connection with the opening of the 
span, as already described. The actuating mecha- 
nism -will be described in our next article. 


(To be continued.) 





INDIAN RAILWAY AFFAIRS. 

An important development will take place next year 
in the Indian railway world, as the Nagda and Muttra 
line, which has been for some time in hand, will be 
completed in the course of 1909. The new line will 
rank among the most important railways of British 
India, as it will be the central link in the chain of 
direct communication between Bombay and Delhi. 
The line will be equipped with rolling stock and loco- 
motives of the latest pattern; and, as care has been 
taken to make the gradients as easy as pa a good 
rate of speed will be attainable by both passenger and 
goods trains. Already Kotah has been placed within 
a day’s journey of Bombay, and the travelling is of the 
most comfortable kind. The Punjaub mails to and 
from’ Bombay will eventually be carried by the new 
route, and there will be a quickening up of the 
general servic >. 

The bridges and permanent way are thoroughly solid, 
and, while it is expected that there will be a great 
through traffic, the opening up of the Chambal Valley 
will assist the development of an export trade in 
cereals. 

A movement is being made for a more vigorous 
Indian railway extension policy. A pro has been 
made by the Bengal and North-Western Railway Com- 
pany to absorb the Eastern Bengal State Railway, 





and the Railway Finance Committee recommends that 
one or more of the State lines worked directly by 
the Government of India should be leased to companies. 
This is an ry myers recommendation, as it may prove 
to be one of the main planks of a platform upon which 
the Secretary of State for India will base his sanction to 
a scheme of the Bengal and North-Western Railway 
Company to br the Ganges at Isahpur, and inci- 
dentally absorb the Eastern Bengal State line. There 
was considerable diversity of opinion among witnesses 
examined by the committee with regard to the average 
annual expenditure which could be profitably made 
for Indian railway purposes. One witness advocated 
an expenditure of 10,000,000/. annually ; another ¢con- 
sidered that at least 21,000,000/. could be advan- 
tageously laid out annually on railway works. The 
committee, however, was of opinion that this was a 
matter, after all, which was governed by the borrow- 
ing power of the Secretary of State ; and after hearin 
the opinions of Lord Rothschild and other financi 
experts upon the subject, it recommended that the 
Government of India should be authorised to prepare 
its annual programme upon the basis of a capital ex- 
penditure of 12,500,000/. per annum for the next eight 
years. This means an outlay in all of 100,000,000/., 
and the expenditure of that sum can scarcely fail 
to be productive incidentally of great advantage to 
British mechanical and metallurgical industries, while 
it will also relieve and steady the Indian labour 
market, and give a stimulus to Indian enterprise of 
every description. 

The Secretary of State for India put five questions 
to the Indian Railway Committee, or, to more 
precise, to the Committee on Indian Railway Finance 
and Administration. The five questions were :—First, 
whether the amcunts allotted in recent years for rail- 
way construction and equipment in India are sufficient 
for the needs of the country and for the development 
of its trade; secondly, if this is not the case, what 
additional amounts may properly and advantageously 
be raised for this purpose; thirdly, within what 
limits of time and by what methods these amounts 
should be raised; fourthly, towards what objects 
they should be applied; and fifthly, whether the 
system under which the Indian Railway Board now 
works is satisfactory, or is capable of improvement. 
The Committee found that the equipment of Indian 
railways has been unequal to the requirements of 
Indian trade for the last two or three years ; that 
for the next eight years the annual programme of 
expenditure on Indian railway construction and equip- 
ment should be increased to 12,500,000/.; that the 
Iadian Government should lease to companies one or 
more of the State-managed lines, and thus enable funds 
to be raised for further railway construction ; that a 
proposal of the Indian Government to establish a 
central reserve of wagons was not acceptable, and 
that the equipment and improvement of existing lines 
should take precedence of the construction of new 
lines ; and that it was desirable to introduce numerous 
modifications into the organisation and working of 
the Indian Railway Board. The Committee further 
suggested that the attention of the Railway Board 
should be directed to the possibility of improving 
the working of the existing rolling-stock on Indian 
railways. 

As the average return obtained upon Indian railway 
capital is about 5 per cent. per annum, there would 
appear to be little to complain of from a financial 
point of view in Indian railway administration. But 
the question whether, under existing conditions of 
Indian railway management, the Indian public obtains 
the full advantages of railway communication is one 
which may fairly be taken into consideration. 
Officialism makes, as a rule, but a r showing in 
its attempts to administer commercial undertakings, 
as it is altogether lacking in the initiative and the 
enterprise displayed by those who are working for 
themselves. It must also be remembered that the 

uestion of officialism in India is complicated by the 
act that Indian officialism is very largely a military 
officialism. The three objects at which all who are 
anxious to secure peace and prosperity to India should 


aim appear to us to be the placing of the traffic ad- | o 


ministration of Indian State railways in the hands of 
working companies ; the working rather for the de- 
velopment and benefit of Indian trading enterprise 
than for an immediate increase in current Indian rail- 
way profits ; and the diffusion of general well-being 
among the people of India, so that they may become 
more heartily attached than they have hitherto been 
to the great Empire in which they form such an in- 
teresting element. To induce British capitalists to 
embark more freely in Indian railway extensions it is 
absolutely necessary that they should hear a good deal 
less of Indian unrest. 





INSTITUTION OF CrviL ENGINEERS: NEWCASTLE-UPON- 
Tynxz ASSOCIATION OF STUDENTS.—We are advised that 
Mr. A. Carr, Jun., Percy Park House, Tynemouth, has 
taken over the secretarial duties of the Newcastle-upon- 
Tyne Association of Students of the Institution of Civil 
Engineers. 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, July 29. 

Wuue political conditions and probabilities are 
regarded re a favourable point of view by the 
great manufacturing and banking interests, there is 
yet a general disposition to allow public opinion to 
further crystallise i‘self as to future policies. The 
apprehensions that exist are not over the platforme, 
which in numerous points bear a close resemblance, 
but exist with relation to the men who head the re- 
spective tickets. With two houses of Congress on 
the side of the dominant power, a president of con- 
trary views could do nothing beyond constituting a 
centre of — disturbance. The great steel in- 
dustry and the great railroad interests are awaiting 
the evidences of natural recuperation. That a general 
improvement is setting in cannot be gainsaid. 
Material is wearing out and must be replaced. The 
steel-makers pay but little regard to it until it reaches 
structural material and rails. The largest contract 
for structural material is one for 13,000 tons, to be 
used in building the largest structure ever erected in 
Pittsburg. This contract may be placed very soon. 
Some 2000 tons are wanted for a building in Los 
Angeles, Cal. Material is also called for in Cuba and 
Porto Rico in connection with industrial enterprises 
under development in those countries. San Francisco 
is still calling for small quantities of material for build- 
ing purposes. Most of the recent orders are for less 
than 1000 tons, which ordinarily attract no attention. 
In steel rails the week’s developments ‘have not 
been noteworthy. The time is rapidly approaching 
for the opening of the gceat steel-rail imiit at Gary 
(Ind.), where electrical power will be very largely 
used. The plant covers two square miles. Prepara- 
tions are being hurried forward for the increase of 
open-hearth rail facilities. Three furnaces blow in at 
Pittsburg this week, and more mills open. Prices 
drag, especially for pig iron. “New enterprises are 
many, but*they are held up. Ccop conditions im- 
prove, and north-western railroads are gathering 
abundance of rolling-stock. , 





_A Port on THe Arctic Ockan.—The Special Commis- 
sion which has been considering the question, and which 
comprised a number of Russian Government officials, has 
decided to grant the Polar-Uralsk Railway a concession 
to construct and work a commercial harbour on the 
borders of the Arctic . A river harbour will be 
constructed at the River Ob, and both ports are to be the 
pete of the company, which has the right to charge 
ees for use of quays, docks, elevators, pilots, &>. 





DesTRUCTION OF THE ZgppELIN Atr-Suip.—Accom- 

anied by his chief engineer, Mr. Diirr, his nephew, 

rederick von Zeppelin, and Baron Bassus, of Munich, 
who has also taken a prominent part in these researches, 
Count Zeppelin started, quite unexpectedly, a long-dis- 
tance flight on Tuesday morning, August 4, after 6 a.m., 
with his crew of twelve men. Accordi to Press 
notes, he followed the course of the Rhine, sailing 
first west, as far as Basle, and then turning to the 
north. At Strassburg he steered round the cathedral. 
Having passed near Karlsruhe, Speyer, Mannheim, and 
Worms, he descended near Oppenheim, not far from 
Mainz (Mayence), either to effect come repairs, or to 
take up a fresh supply of petroleum, at six in the 
afternoon—1.¢,, after a flight of eleven hours. The ship 
came down on the Rhine between two piers, and rose 
again four hours later without any difficulty, some pioneers 
having towed the ship out from the bank. As the official 
ex were absent, the ascent cannot be regarded as the 
deferred official trial; but this landing near Oppenheim 
would, to a certain extent, appear to satisfy one of the 
conditions laid down—a descent on some pot especially 

repared spot; the ship was, however, to land also on 

rm ground. It wason firm land that the disaster occurred. 
From Oppenheim the ship proceeded all right to Mainz, 
made a tour of part of the town, and steered homeward 
towards the south. If we measure the distance-—Fried- 
richshafen or Manzell to Basle and from Basle to Mainz— 
in a straight line, the airship must have travelled at least 
250 miles, partly at the rate of 30 miles. On the return 
journey the speed seems to have fallen off, probably 
= the contrary wind and loss of gas.‘ At eight 
‘clock on Wednesday morning the aeronauts descended 
near Echterdingen, five miles south of Stuttgart, in 
open country, owing to some defect in the motors or 
to replenish the gas charge, possibly for both purposes ; 
engineers and soldiers were telegraphed for, and thou 
sands of spectators saw the end. The reports are contra- 
dictory. It would anges that Zeppelin anchored the 
ship as much as possible in such a way that it should be 
able to swing round with the wind. But a thunderstorm 
broke out, ship was torn from its moorings, one of the 
balloon cells was crushed or a the escaping gas 
ona fire, and the ship was red. A few people 
—soldiers, according to some accounts—were injured. 
Zeppelin himself and his chief assistants were nob hurt ; 
no was killed. That the disaster happened on firm 
ground, where the ship would run great risk, in want of a 
on truck, as Zeppelin fully recognised (eee 130 
of our issue of last week), is not much of a tion. 
The wrecked balloon was the fourth of its kind. No, 2 
was also wrecked in a storm; No, 3 was dismantled in 
order to build up No. 4; and No. 5 has been under con- 


struction for some time already. 
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THE WALNEY VIADUCT; THE SCHERZER ROLLING-LIFT SPAN. 


MESSRS. BAKER AND HURTZIG, WESTMINSTER, ENGINEERS; SIR WILLIAM ARROL AND CO., LTD., GLASGOW, CONTRACTORS. 


(For Description, see Page 172.) 








Fig. 107. 











THE 2.95-IN. DEPORT FIELD-GUN AT THE 
FRANOCO-BRITISH EXHIBITION. 

THE 75-millimetre (2.95-in.) gun, Deport system, 
built by the Compagnie des Forges de Chatillon, Com- 
mentry et Neuves-Maisons, a specimen of which is 
shown at the Franco-British Exhibition, is illustrated 
in the views, Figs. 1 to 4, on e 178, and in the dia- 
grams, Figs. 5 to 12 on page 175. This gun has a long 
recoil on the carriage, and is built for firing cartridges 
of the same type as those of the French 75-millimetre 
service gun —namely, the cartridge loaded with 
shrapnel shell, weighing 7.240 kilogrammes (15.96 lb.), 
and that loaded with + «ty “+9 shell, weighing 
5.3 kilogrammes (11.68 lb.). The ammunition wagon 
is of the —— type, and is made to turn down for 
serving the gun. 

The principal dimensions and features of the Deport 
gun, limber, and ammunition-wagon are the following: — 


Gun: 
Calibre... sd she 75 mm. (2.95 in.) 
Total wor (30 calibres) 2.250 m. (7 ft. 4,°, in.) 
Weight of shrapnel she 7.240 kg. (15.96 lb.) 


Weight of high-explosive 
shell ed ht Saal -- 5.300 kg. (11.68 Ib.) 
Muzzle velocity of shrap- 


nel shell ... 520 m. (1706 ft.) 

Vis-viva 102 t.-m. (336 foot-tons) 
Carriage : 

Distance between wheels 

at tread ... ot «+ 1.460 m. (4 ft. 9 in.) 
Diameter of wheels + i430 m. (4 ft. 8,5 in.) 
Elevation ... ‘ ... ' = 6 deg. 30 min. to 

*F8..,: @ ~ 

Maximum length of recoil 1.420 m. (4 ft. 8 in.) 


f 
Normal je ie 1,350 m. (4 ft. 5 in.) 
Weight of gun and car- 
riage in firing position... 995 kg. (19 cwt. 2qr. 81b.) 
Limber : 
Distance between wheels 
at tread ... 7 «+ 1.450 m. (4 ft. 9 in.) 
Diameter of wheels ; 1,430 m. (4 ft. 8,°, in.) 
Number of rounds carried 20 
Weight of limber loaded 
with shra: shell 


.. 618 kg. (10 owt. 1 ar. 
Weight of limber loaded ” +? 





with high-explosiveshell 480 kg. ( 9 owt. 2 qr.) 


ow" ooking sagh 50 d 
ocking angle... eg. 
pe Ad Tad 1513 kg 
and limber, with shrap- % 
SEG oes, ss af ya ton 9 owt. 3 qr. 8 Ib.) 


Weight for the road, gun 
: coat 1475 kg. 
snd limber, with ble ton 9 cwt. 0 qr. 8Ib.) 
Ammunition Wagon : 
Distance between wheels 
at tread ... vt avs 
Diameter of wheels wt 
Number of rounds carried 
in rear limber with 
shrapnel shell ... sa 60 
Number of rounds carried 
in rear limber with high- 
explosive shell ... an 70 
Weight of rear limber 
with ammunition 980 kg. (19 cwt. 1 qr.) 
Weight of ammunition- 


w with shrapnel 
shell aoe , .. 1498 kg. (1 ton 9 cwt. 2 qr.) 


Weight of ammunition- 
wagon with high-explo- 
sive shell... es ... 1458 kg. (1 ton 8 ewt. 3. qr.) 

Thickness of protective- 


3.5 mm, (0.137 in.) 


The gun is fitted with a breech-closing device, which 
consists of a continuous threaded screw, concentric 
with the bore of the gun, and cut hollow at the part 
which forms the extension of the chamber. A small 
sliding firing-plate is fitted in front of the screw, and 
is actuated by a stud on the screw, in such a manner 
as to close or to set free the central opening of the 
breech-screw, by the reciprocating action transmitted 
to it by the handle. On causing the latter to turn a 
quarter round to the left, the breech opens, the striker 
is cocked, and the empty cartridge-case is ejected. 
The reverse action closes the breech and fires the gun. 
Instead, however, of this breech-closing device, the 
gun is frequently fitted with the eccentric-screw breech- 
piece, as in the French service . The carriage 
is made to slide on the axle for fateral training and 
for obtaining the mowing effect. Its characteristic 
features are the guiding of the gun for recoil and 








return; the long-travel compressed-air brake; the 
independent sight formed of two concentric telescopic 
screws, mare separately ; the lower shield fitted to 
the axle and provided with a small elastic spade to 
ensure lateral stability, especially on sloping ground ; 
and the wheel-brake, with oscillating cross-piece, 
which allows the scotching of the wheels without 
interfering with the sliding of the carriage on the 
axle, 

The travel of the gun on recoil and return is guided 
in a hollow cradle, which contains the recoil-checking 
and running-out device. The two diagrams, Figs. 5 
and 6, show in a general way how the gun is connected 
to the cradle when at rest and during recoil and 
running up. When at rest the gun is supported in 
the ies cradle P by a plate surrounding the roller 
marked 1 and by a plate marked 2 at the centre of the 
cradle. The salle projects slightly above the bear- 
ing-plate, and a corresponding depression has been 
made in the lower part of the cradle, so that the 
cradle does not bear against the roller during trans- 
port. When the gun recoils and runs up n, the 
top friction-roller 3, fitted in the strap above the upper 
slide-path, also comes into play. ; 

In designing a compressed-air device for checking 
the recoil of a gun and running it up again to the firing 

ition, there are two main points which require to 

met ; the device has to remain permanently tight, 
and has also to work with absolute regularity, not- 
withstanding the heating of theair. These conditions 
have been fully complied with in the Deport device, 
which is illustrated diagrammatically in Figs. 7 to 9. 
The arrangement consists of a tight, stiff cylinder A, 
filled with compressed air, in which travels a plunger- 
piston B, the hollow rod C of which slides in a tight 
packing D at the cylinder opening. This is shown 
on a larger scale in Fig. 8. A counter-rod E is fixed 
at the blind end of the cylinder. This counter-rod fits 
loosely inside the piston-rod C, and is made with two 
ves, F and G, of varying section, these grooves 

ing cut on the greater part of its length. The 
counter-rod is hollow, and has a small port = the — 
at L, for discharging the air contained in the piston- 
rod C when the latter runs in. The grooves F and G 
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serve to te the flow of air from one side to the 
other of the piston, the groove F controlling the recoil, 
the other, G, controlling the return. The spaces in 
the front and rear of the cylinder are not in direct 
communication with each other ; they are separated 
by the piston, which is omens arranged to regulate 
communication between the two. In Fig. 8 the piston 
is shown with two passages H and I; the former pas- 
sage, H, establishes communication between the air 
spaces in front and in the rear of the piston by the 
recoil-groove F, and the latter passage, I, establishes 
communication through the running-up groove G. 
The piston, as shown also in Fig. 8, is fitted with a 
flap - valve J pivoted at a centre K, which closes 
automatically either the passage H during return or 
the passage I during recoil, the action of the valve 
varying with the direction of travel of the piston, 
and with the flow of air through the passages. 

When the piston travels in the direction of the 
arrow in Fig. 7—that is to say, when it runs in, 
driven by the Y we on recoiling—the flow of air through 
the passage H causes the valve J to turn back to the 
position shown in dotted lines in Fig. 8, and in doin 
so it frees the passage H and closes the passage I. 

















depends upon the flow of air, can be regulated at will 
by werzing the groove sections according to the dimen- 
ane the device and the velocity required for the 
recoi 

When recoil is spent, the air-pressure becomes equal 
on both sides of apne but the side carrying the 
piston-rod being smaller in area than the other side, the 
air-pressure acts on the latter torun up the gun again ; 
this action causes the valve to fall back on its seat, 
closing the recoil passage H and opening the passage I 
for return. The running up of the gun tends to create a 
pressure on the cup-shaped side of the piston and 
a depression on the other side, and the groove for 
running up is given a suitable section, so that the gun 
is made to travel at an adjustable velocity, and stop 
at its initial firing position without any shock. As 
will be seen, therefore, the device combines in a very 
small compass the checking of recoil and the running 
up of the gun. 

The simplicity of tho device greatly facilitates its 
tightness. The m ism contains but one single 
joint—the potingsing at the cylinder entrance round 
the piston-rod. ere is no loss of fluid by ing, 
the tendency to creeping being greatly prevented by 





















































































































































piston is therefore constant, notwithstanding varia- 
tions in tem ture. 
This system of compressed-air brake would not work 
satisfactorily for long recoils—as in field-guns—were it 
to contain only one cylinder, and the device is made 
with a body comprising two A wpe ve as shown in 
Fig. 10. One of the piston-rods is fixed to the fan, 
the other to the cradle, and the gun on recoiling 
drives its piston-rod inside the ing cylinder, 
the body being driven on the other rod. Fig. 10 
illustrates this; A is the part fitted to the gun, and 
B that fitted to the cradle. The device has never 
failed under repeated tests on the road and iin firing 
tests on all kinds of ground. It has also been sub- 
jected to extensive-experiments carried out with a 
200 - kil me (4 cwt.) monkey falling from a 
height of 4 metres (13 ft.), which gave fourteen blows 
per minute on the rod of a single-cylinder device, 
which was half a compressed-air brake for a field- 
gun. The travel of the piston and the interval 
temperatures were recorded by Richard measuring 
instruments, by means of which it was possible to give 
** salvoes”” of 300 successive blows, and to obtain for 
each accurate records. Ten ‘‘salvoes” of 100 blows 
and then one of 150 were given, during which the 
travel of the device remained regular within a few 
millimetres only. For the twelfth “salvo,” the air- 
pressure was reduced by 3 kilogrammes (44 lb. per 
square inch)—equal to 10 per cent.—and the increase 
in the travel was only 1 centimetre (@ in.). During the 
tests the device was not lubricated. . Other similar 
experiments, in the course of which the. cylinder- 
packing withstood 15,000 to 20,000 blows on the 
piston-rod, were carried out in the presence of artillery 
experts of various nationalities, po proved the perfect 
tightness and lar working of this recoil-checking 
device. The device remains also ectly tight when 
not in service, even when subj to lengthy artificial 





joltings and vibration. Notwithstanding the tightness 
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Fies. 5 to 12. SHowmse Mernop or Fixtne Gun to Crapie; Recou-Caeckiwve anp Renwine-Ovut Device ; anp Tram Spapes. 


a the piston travels in the o _ ae ig Reger cen 
the valve bears against the piston, closes the 
H, and opens the passage og which action allows the 
gun to return to the firing position. a: 
Before recoil takes place, the pressure of the air is 
the same on both sides of the piston, and the device 
acts on the gun only in proportion to the difference 
between the sections submitted to air-pressure, When, 
however, the piston is forced into the cylinder under 
the action of the gun on recoiling, it produces com- 
pression in the direction of travel, and a vacuum on 
the cup-shaped side of the piston, there on 
this side noair apart from that contained in the clear- 
ance spaces. The valve turns back under the action 
of the jerk on the piston, this thus closing the = I 
for return of the gun, and opening that for recoil ; but 
in this initial period, which lasts until the passage H 
comes over the ve F, no communication is estab- 
lished between the two sides of the piston ; one side 
withstanding an i ing air- over its whole 
section, while a vacuum is rapidly uced on the 
opposite side. ‘This makes it possi with a recoil- 
checking device of small diameter containing air ata 
low pressure to arrive by a rapid but progressive 
increase in load to the maximum resistance required. 
When the piston reaches the groove, communication 
1s established between the two sides of the piston. 
The resistance of the recoil-cheeking device, which 





the fact that recoil drives the piston-rod inside the 
cylinder instead of drawing it out, as is the case in 
other systems. It is true that the same rod is drawn 
out on the gun returning to the firing position, but in 
this action the momentum of the parts is much less 
than in the recoil > tan oa iene 

With re to regularity in working, it might, 
perhaps, Watkonght on first Cusidesation that the in- 
crease in temperature of the air might result in causing 
the inside pressure to vary within wide limits, thus 
entailing corresponding variations in the extent of 
recoil, the stability of the gun being influenced 
thereby ; but severe tests have shown that recoil 
remains always perfectly constant, notwithstanding a 
very great increase in temperature and air-pressure ; 


and the kinetic energy of the recoil of the gun os 


is transformed into kinetic energy of the flow of air 
through the recoil in the recoil-checking 
device. Thus, for example, the energy which cor- 

to the flow of 200 grammes of air at a 
velocity of 400 metres per second is about 1600 kilo- 
grammetres (about 5 foot-tons). The quantity of air 
contained in the device is constant, whatever be 
the temperature, seeing that tightness is ensured, 
and its of flow is also constant, depending upon 
the velocity of receil of the gun. The travel of the 





at the joint, a Bourdon manometric tube is fitted to 
the cylinder, in order to show at a glance whether any 
leakage occurs under any unforeseen accident. 

The independent sight is formed of two concentric 
screws, worked separately ; these ees the gun- 
cradle under its axis, and are shown in Figs. 1 and 2. 
A very light frame is connected to the lower screw ; the 
frame contains two arms, which surround the trunnions, 
and are joined er to carry the panoramic sight 
with level. The lower screw is worked by a gunner, 
whose duty it is to maintain the bubble of the level in 
its central position, according as the wheels or the spade 
enter the d. The frame carrying the line of 
sight has thus a fixed position in space. The u 
screw is worked by the right-hand gunner, who 
the gun ; this screw serves to give the range, and it 
acts in conjunction with an index which travels on the 


ag apm 

e upper shield is fitted to the carriage, and slides 
with it laterally on the axle ; the lower is hinged 
at the axle ends, and protects all the space between the 
two wheels. The latter shield is fitted with a small 
elastic spade, which penetrates the ground during 
firing, and serves to prevent lateral loss of aim on 
ground sloping sideways. The wheel-brake, on an 
oscillating cross tie, is generally not made use of durin 
firing. en, however, firing takes place on 

sloping to the front, it may be tightened so as the 
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better to secure the carriage without interfering with 
lateral training. 

The gun exhibited is fitted with a fixed spade, of 
the pattern shown in the diagram, Fig. 11, in which 
the poiat a is made with an incline such that it pene- 
trates the ground without any ploughing action; the 
bearing-surface } is practically normal to the resultant 
of forces which the trail has to withstand on firing ; 
the plate c serves to compress the ground vertically 
over the point 2 of the spade, and acts also to prevent 
the ploughing effect. 

The Companie des Forges de Chantillon also build 
the Deport patent trail-spade, illustrated in Fig. 12, 

age 175, and also in the view,. Fig. 4, page 178. 
5 this, the spade proper is. driven into the ground 
by a blow from a mallet, the trail being thereby 
anchored in the ground before firing commences ; 
the trail box-shaped end has a large area, which 
bears. on the gcound in the vicinity of the spade. 
By this arrangement, and contrary to what takes 
place with an —— pes penn: there is no 
loss of aim, either laterally or in elevation, on firing 
the first rounds. .When firing has to take place 
on hard ground, the spade is driven less deep; on 
stone it suffices to place the point of the spade ina 
hollow. On soft ground the spade is driven down to 
its full depth. During firing it is held down at any 
depth by a catch, as shown, and after firing it is easily 
liftedout. Itis practically tangent toa circumference, 
the centre of which is the axle. For the road, the 
spade is raised and held up by the catch above 
mentioned. 








Tue Lirscnuperc Tunnet.—From further particulars 
of the terrible accident, to which we refe in our 
article of last week’s issue, it would appear that there had 
been some misgiving as to undercutting the Gasterntal. 
It was calculated that 180 metres of rock would remain 
below the bed of that valley. The projectors of this 
tunnel, Messrs. F. Hittmann and G. Greulich, themselves 
pointed out that this stratum of rock might not prove 
sufficiently resisting, since part of the rock certainly 
consisted of moraines and sand. The geological experts, 
however, over-ruled this objection ; they were certain of 
100 metres of solid rock. It looks as if the moraines must 
have extended a good deal deeper down. A powerful 
vortex wss observed; both banks of the Kander River 
have caved in, a hole 150 metres in diameter has been 
formed, and 1300 metres of the tunnel length of 2675 
metres so far finished have been filled with sand and mud. 





“ENGLISH Prices wiTH Russtan EQuivALENTs.”— 
This is the title of a small booklet by A. Adiaseervich, 

ublished by Messrs. E. and F. N. Spon, Limited, 57, 

aymarket, at the price of 1s. net. It gives figures calcu- 
lated at fourteen rates of exchange in roubles per pood, 
with the corresponding rates per pound and equivalents 
per ton. Thus, for example, 10,°,d. per pound = 98/. 11s. 8d. 
per ton = 15.0194 roubles any pood up to 15.2196 roubles 
pood, there being twelve intermediate equivalents in 

ussian currency per pood, varying with the rates of 
exchange. The figures start from ,',d. per pound = 11s, 8d. 
per ton, and continue up to 20s. per pound = 2240/. per 
ton, the equivalents in roubles per pood being given in 
every case, at fourteen rates of exchange. This forms a 
a addition to Messrs. Spon’s series of ‘‘ equivalent ” 
booklets. 





Surpprnc AND SHrpsurtpine Prosprcts.—Messrs. H. 
E. Moss and Co., Liverpool, in their Steamship Circular 
dated August 1, state that the times we are now passi! 
through are the worst on record during the half century. 
In former years these cycles of depression in shippin 
were not so universally felt, for in some parts of the worl 
payable employment was obtainable. It is said there are 
already indications of improvement in trade in America, 
but this will have to extend to German and other 
Continental centres before the lessened output of new 
tonnage will again equalise the everlasting problem of 
supply and demand. The reports of the coming har- 
vests in the United. States, in Canada, and in India 
are most encouraging, and will help to relieve the 
marketin the autumn, and by next year we should expect 
to see the beginning of some improvement in shipping. 
The depreciation in the value of steam-shipping has 
appalling ; new cargo-steamers of about 7000 tons dead- 
weight capacity now building, and which a few years 

easily realised 48,000/., have recently been sold at 

,0002. or about 5. = 

ice steamers of similar tonnage with moderate speci- 

cations can be built to-day, and other. sizes in propor- 
tion. Second-hand steamers have depreciated. to a 
greater extent, and come steamers of about 6000 to 7000 
tons have been sold at about half their cost four or five 
ears ago. Very little business has been done during the 

t six months, for, though the supply of tonnage is great, 
buyers are scarce, and transactions are difficult to carry 
through. In spite of all this, forced sales have been but 
few. Shi ders are feeling the pinch most acutely, 
—< yards are empty, and but few are partially occupi 
mostly with liners and special types of steamers. The 
competition for new orders is exceedingly keen, and is 
likely to be more so as the work in hand is completed. 
Whether the price of steel and coal will fall further is an 
open question ; Messrs. Moss think it will be likely to do 
so; but ships are very cheap to build now, and should 
attract buyers. That the present is a favourable og ai 

ate 


tunity for men with capital to buy or build, with 


delivery, and wait developments, goes without saying. 





ng | tons ; 


tun dead-weight; and at this| 





NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—Last Thursday morning 
quietness again ruled in the pig-iron market, and onl 
two lots of Cleveland warrants changed hands at 50s. pees 
and 493. 7d. one month. Closin quoted 50s. 1d. 
cash, 493. 8d. one month, and 493, 3d. three months. In 
the afternoon the market was unchanged in tone, and 
again two Cleveland warrants were dealt in at 493. 7d. one 
month. At the close of the session there were sellers at 
50s, 2d. cash, 493. 8d. one month, and 49a. 3d. three months. 
On Friday wormage a better tone prevailed, but business 
was very quiet, an 
were done at 493. 10d. one month. The market closed 
firm with sellers quoting 50s. 6d. cash and 493. 104d. one 
month. In the afternoon the market continued s' : 
and about 3000 tons of Cleveland warrants changed hands 
at from 493, 114d. to 50s, one month, and at 49a, 44d. 
three months. Closing sellers quoted 50s. 6d. cash, 50s. one 
month, and 49s. 5d. three months, while there were buyers 
at 50s. 44d., 4953. 114d. and 493. 4d. respectively. ere 
were buyers of Standard foundry iron at 6d., and sellers 
at 49s. 6d. one month, but no dealing took place. On Mon- 
day the market was closed, being Avugust{ Bank Holiday. 
When business was resumed on Tuesday morning the 
upward tendency continued, and 1500 tons of Cleveland 
warrants were put through at 503. 3d. one month, and 
from 493. 44d. to 49s. 6d. three months. At the close of 
the session the tone was firm and rellers quoted Dis. 
cash, 503. 104d. one month, and 43. 9d. three months. 
In the afternoon the market again exhibited a good 
steady tone, and 2000 tons of Cleveland warrants changed 
hands at 503. 104d. cash and 493. 74d. three months. 
Sellers’ closing quotations were 50s. 104d. cash, 503. 9d. one 
month, and 49s. 9d. three months. When the market 
opened to-day (Wednesday) the tone was again strong, 
and Cleveland warrants were done at 5ls. nine days, 
503. 9d. one month, and 493. 9d. three months. he 
turnover was 1500 tons, and closing sellers quoted 51s. 3d. 
cash, 51s. one month, and 503. three months. In the 
afternoon the market remained steady to stronger, and 
two lots—1000 tons of Cleveland warrants—were dealt in 
at 51s. 3d. cash and nine days. At the close sellers quoted 
5le. 4d. cash, 51s. one month, and 503. 3d. three months. 


Sulphate of Ammonia.—A stronger tone prevails in 
the sulphate of ammonia market at present, and the 
— is quoted at from 11/. 7s. 6d. to 11/. 10s. per ton, 
‘or prompt business, Glasgow or Leith. The amount 
shipped from Leith Harbour last week was 673 tons. 


Scotch Stcel Trade.—A fair start was made this week 
at the various Scotch steel works, but the amount of 
work to commence to was not very large. Fresh booking 
has not come up to anticipations, but with the shipbuild- 
ing industry in such a poor condition little can be looked 
for from that source. The export inquiry is only mode- 
rate. 

Malleable- Iron Trade.—No improvement can be re- 

rted in the malleable-iron trade of the West of Scot- 

d. New business continues scarce, and the orders 
booked during the holidays will not take long to be over- 
taken. The general outlook is certainly not encouraging. 


Scotch Pig Iron.—There is little doing in the Scotch 
pig-iron trade, as work has not yet become general. 


Scotch Shipbuilding.—The quietness which has _pre- 
vailed in the Scotch shipbuilding industry recently shows 
little sign of improvement. Orders continue scarce, and 
the outlook is anything but bright. During the pn 
month the output from all the shipyards in Scotland 
made quite a good average for the month of July. The 
total was 29 vessels, of 37,940 tons. These figures do 
not compare too favourably with those for the correspond- 
ing month of last year, which were 58 vessels, of 75,082 
but the output during July, 1907, was quite 
exceptional. The share of the Clyde yards in last month’s 
total was 24 vessels, of 35,750 tons, while that of the 
other districts was as follows :—The Tay, three vessels of 
1800 tons; the Forth, one vessel, of 300 tons; and the 
Dee, one vessel of 90 tons. The Clyde output for the 
past seven months has been 167 vessels, of 175,899 tons, as 
against 214 vessels, of 369,696 tons, for the corresponding 
months of last year. The output for the year to date is 
the smallest for eleven years, the previous lowest being 
in 1897, when 162,724 tons of new shipping was launched. 
The largest vessel launched during the month was the 
steamer Makaura, 8530 tons, built by Messrs. A. Stephen 
and Sons, Limited, Linthouse, for the Union Steamshi 
Comat » New Zealand. Among the other vesse 
launc were three of between 5000 and 6000 tons, one 
of 4000 tons, one of 2000 tons, and two of over 1000 tons 
each, while the others were all much smaller vessele.— 
essrs, Wallace and Co., naval architects, Glasgow, have 

laced a contract with Messrs. Bow, M‘Lachlan an . 

imited, for a steam water-barge, 90 ft. in length, for 
foreign owners. — Messrs, Wm. Denny and Brothers, 
Dambarton, have secured the contract to build two 
turbine-steamers for the Lancashire’and Yorkshire and 
London and North-Western Joint Railway Companies for 
the service between Fleetwood and Belfast. 


Wages in the Iron Trade Reduced.—Mr. John M. 
MacLeod, C.A., Glasgow, has made the flowing inti- 
mation to Messrs. James C. Bishop and James Gavin, 
oint secretaries of the Scottish Manufactured Iron Trade 
ciliation and Arbitration Board :—‘‘In terms of ‘the 
remit, I have examined the employers’ books for May 
and June last, and I certify that the average realised net 
selling —_ at works brought out is 6/. 23. 5.21d. per 
ton.” This means a reduction of 5 per cent. in the wages 
of the workmen. ' 
en’s Wages.—As a result of the 


Scotch Blast-Furnacem 
report by Mr. John M, Macleod, C,A,, Glasgow, to 


only two lots of Cleveland warrants | 14 





Messrs. James C. Bishop and James Gavin, joint secre. 
taries of the Board of Conciliation between the owners of 
blast-furnaces in Scotland and the Scottish blast-furnace- 
men, as to the price of Scotch pig-iron warrants in 
Glasgow market for the months of May, June, and July, 
1908, there is no change in the wages of the workmen. 


NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Smoke Abatement.—The claims of Sheffield to have 
more sunshine than any industrial town in the country 
were fully recognised by the members of the British 
edical Association at their conference in the city last 
week. In a discussion on smoke abatement it was pointed 
out by Mr. Des Vouez that whilst in 1906 there were 
1408 hours of sunshine registered in Sheffield, and in 1907 
the record was 1428 hours, in Manchester they had only 
1148 hours in 1906 and 894 hours in 1907. If manu- 
facturers, he said, had to live in the same districts as their 
works were located in, he thought a speedy improvement 
would be effected. Another member contrasted the 
present pution of affairs with that in 1590, when the 
anti-smoke crusade was commenced. Then Sheffield was 
called ‘‘ the saburb of Hell,” and it was usual for chimneys 
* emit from 15 to 50 minutes of dense black smoke per 

our. 


Blast-Furnace Fumes.—A somewhat curious case was 
concluded at Leeds Assizes last week when Dr. M. C. 
Naylor, of Parkgate, Rotherham, obtained 1507. damages 
and an injunction against the Parkgate Iron and Steel 
Cee, Limited, following on a nuisance caused by 
noxious fumes and vapours arising from some new closed 
blast-furnaces belonging to the company. The doctor 
complained that his health had been injured, and his 
house rendered nearly uninhabitable by tle fumes from 
the new furnace. Gas was being poured out hour by 
hour at the rate of 1000 cubic feet per minute, and it was 
suggested the company should either burn it or remove 
it by means of pipes. 

Iron and Steci.—Locally business has declined to an 
infinitesimal point, owing to the holidays, and to the fact 
that many of the principals are taking their annual vaca- 
tion. Many of the] works are closed for the week, 
and in some instances the aveppege will extend to a fort- 
night. Generally speaking there is increasing evidence 
of all-round depression. Consumers are ordering in 
smaller quantities, and ironmasters have no guarantee of 
work for more than a few weeks ahead. In the engineer- 
ing branches the same condition of affairs prevails, while 
the continued slump in the building trade is proving a 
serious matter for makers of stove tes and builders 
and joiners’ tocls. Prices of finished iron are showing a 
marked decline. 


South Yorkshire Coal Trade.—There has been notice- 
able during the past week a falling away in the demand 
from the Humber = but the curtailment of the out- 

ut, owing to local feasts and holidays, more than counter- 

ces the decreased consumption. Railway contracts 
continue to unsettle the market, and it is stated that 
steam coal owners are holding out for 93. 9d. per ton for 
the renewal of Great Central Railway supplies. In the 
open market rates are very firm, little being allowed to 
ass out of hand at less than from 10s. to 10s. 3d. per ton. 
eon coal has been moving freely, notwithstanding the 
holidays, and prices are very stiff. Best Barnsley makes 
lls. 6d. to 11s. 94. per ton. Business in coke is not 
brisk, a decided decrease in the demand being noted. 
Slack sells well at up to 4s. 6d. per ton. 








Lioyp’s RecisTER SCHOLARSH)P.—In a circular issucd 
by Mr. James Adamson, hon. secretary of the Institute 
of Marine Engineers, 58, Romford-road, Stratford, E , 
it is announ that, by the kind instrumentality of Mr. 
James Dixon, chairman of Lloyd’s Register of Shipping, 
a scholarship of 507. per annum, tenable for two years, 
has been founded. The name of the scholarship .s to be 
“Lloyd’s Register Scholarship.” In order that the 
examination may be held annually, a second scholar- 
ship will be founded after the lapse of one year from the 
date of the founding of the first. Application should be 
made by intending candidates not later than August 18, 
after which the Council will arrange for date of examt- 
nation. The scholarship is open, for competition by 
examination, to candidates who are British subjects—of 
British or Colonial =, a graduates or associates 
of the Institute of ine Engineers, the age limit being 
not under eighteen or over Ppa, foe years. Preference 
will be given, in the event of equal marks, to the candidate 
who has connected with the Institute for the longer 

iod. The examination papers will be set from, and 
upon, the following subjects :—(a)_ —_ in- 
cluding Quadratics. (b) Elements of Statics, Dynamics, 
Thermodynamics, ‘and Hydrostatics. (c) Eucli » Books 
I, IL, IIL, and IV. (d) General Knowledge, English 
Grammar and Composition. (e) Mechanics, Principles 
and Problems. (/) age, French or German, Con- 
struction and Translation. (g) Plane Trigonometry, in- 


cludi ithms, . (h) Practical Engineering and 
Workshop Practice. The object and intention of the 
scholarship is to enable an apprentice engineer, Or 


young marine engineer, to undertake or continue & 
course of study at the day classes of a university or 
college. As the object of the scholarship is to rovide 
means for young engineers to add to their proficiency as 
marine engineers, oy those are eligible who have served 
two in an engineering workshop, and until the 
time of application have been employed at engineering, 
either ashore, afloat, or at college, with the intention of 
entering upon the business of a marine engineer, bat not 
necessarily to remain a sea going engineer. 
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NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES 


MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Trade.—Business is slack, but we 
are now passing through what is usually a quiet period of 


ra 
the year. ‘Towards the end of the month the autumn de- 
mand should appear. Buyers of pig iron just now are 
very cautious, and confine their operations to 
necessary to meet their early requirements. output 
of No. 3 Cleveland pig is fully absorbed, and the price of 
the ruling quality is strong, but the commoner kinds are 
very rentifal, and stocks of them are increasing rather 
consilerably. The iron in the warrant stores—composed 
almost entirely of No. 3 Cleveland—alters very little. Up 
to 51s. 3d. has been paid for f.o.b. delivery of No. 3 g.m b., 
and that may be given as the general market rate. No. 1 
is quoted 533. 6d. to 533. 9d. It is rather difficult to fix the 
prices of the lower qualities. No. 4 foundry is in the 
neighbourhood of 493.; No. 4 forge, 47s. 61.; and mottled 
and white, 47s. The value of hematite pig is falling, and 
market rates are now such as can barely cover cost of 
production. Several makers ask 55s. 6d. for Nos. 1, 2, 
and 3 East Coast brands, but as low as 55s. has been 
accepted. Hematite is thus only 3s. 9d. above No. 3 
Cleveland, whereas the difference should be quite 8s. to 
103. Up to date this month shipments of iron from this 
district amount to 12,767 tons, 10,535 tons of which have 
been loaded at Middlesbrough, and 2232 tons at Skinnin- 
grove. Spanish ore shows a downward tendency, but 
prices are hardly quotably changed. Rubio of 50 per 
cent. quality is still put at 14s. 9d. ex-ship Tees. Sellers 
ask 15s. 6d. for average qualities of blast-furnace coke 
delivered here, but that price might be shaded. Cleve- 
land warrants closed to-night 51s. 2d. cash buyers. 


Manufactured Iron and Steel.—Most branches of the 
manufactured iron and steel industries are in an unsatis- 
factory state. Producers are getting well through their 
contracts, and new orders are difficult to obtain. The 
competition of other districts is being felt, but manu- 
facturers here are very unwilling to lower quotations. In 
the steel-rail trade there is considerable activity. Not 
only are makers turning out alot of work, but they report 
good inquiries, and orders continue to come to hand from 
time to time. Common iron bars are 6/. 15s. ; best bare, 
7/. 23. 6d.; best best bars, 7/. 103.; packing iron, 5/. 10s. ; 
iron ship-plates, 6/. 5s. ; iron ship-angles, 6/. 15s. ; iron 
ship-rivets, 7/. 23. 6d. to 7/. 5s.; iron girder-plates, 62. 10s. ; 
iron boiler-plates, 7/. 5s. ; light iron rails, 61. 153. ; steel 
bara, 6/. 7s. 6d.; steel ship-plates, 6/.; steel ship-angles, 
5l. 123. 6d.; steel boiler-plates, 7/.; steel strip, 67. 12s. 61.; 
steel hoops, 6/. 17s. 6d.; and steel joists, 57. 15s.—all less 
the customary 24 per cent. discount; whilst cast-iron 
chairs are 3/. 10s.; cast-iron columns, 6/. 103.; heavy 
steel rails, 5/. 153.; and steel railway sleepers, 67. 123. 6d. 
-—all net cash at works; iron or steel galvanised 
corrugated sheets, 24 gauge, in bundles, 127. 10s.—less the 
usual 4 per cent. 

Shipments of Iron and Stcel.—The shipment returns 
show that during July 120,065 tons of pig iron were de- 
spatched from this district, 107,403 tons going from 
Middlesbrough and 12,662 tons from aya the 
clearances at the latter place ans ne ged for Scotland 
11,079 tons going to customers north of the Tweed, and 
the remaining 1583 tons going to firms in Holland. Of 
the p'g iron loaded at Middlesbrough, 91.215 tons 
ous a 16,188 tons coastwise. wal was 

y far the largest importer, receiving 27, tons, 
Germany being second with 17,505 tons, and Scot- 
land, usually the best customer, third, with only 9936 
tons. The clearances of manufactured iron at Mid- 
dlesbrough last month: were only 11,944 tons, 5593 tons 
of which went to foreign countries, and 6351 tons coast- 
wise, India once more being the largest purchaser with 
2556 tons, whilst the Straits Settlements received 1223 
tons. Shipments of steel in July reached 37,410 tons, 
28,384 tons of which went abroad, and 9026 tons coast- 
wise. The largest importers were :— Nigeria, 5878 tons ; 
the Argentine, 4629 tons; India, 3184 tons; Sierra 
Leone, 3085 tons; Brazil, 2512 tons; Japan, 2173 tons; 
and Russia, 1317 tons, 





_HartiePoot.—A contract for the conversion of the 
Victoria Dock, Hartlepool, into a tidal basin has been let 
to Messrs. Anthony Fasey and Son, of Leytonstone. The 
alterations to be carried out at thedock involve an ‘ex- 
penditure of about 130,000/., and the amount of the 
contract is 85,0002. 


Tuk Uncg Ark Torpepo.—The air torpedo, invented 
by the Swedish Lieutenant-Colonel Unge, is not only ex- 
pected to prove an efficient life-destroyer, but also of great 
value as a life-saving apparatus. It was tried recently 
at Liverpool. It may supersede the ordinary rocket 
used at ry tong now that sonie provisional difficulties 
appear to have been overcome.’ Owing to its rapid rota- 
tion round its own longitudinal axis it is, practically s - 
ing, independent of the effect of the wind; its aim should 
therefore be much more aceurate ; but, on the other hand, 
the violence of its rotation made it difficult to attach a 
line to it. Experiments, extending over a idera’ 
period and carried out at Varholm and Marma shooting 
tanges, have now led to the so!ution of this problem. The 
&)paratus in question consists of a box about 4 ft. long 
ani 2 ft. high, moving on four small w so that it can 
= wR moved on pe tye 3 Ib —— a pec 
1709 ft. long, an air io with apparatus for i 
it off, and an electric appli for the torpedo, wit! 
reccrve appliances shou!d the former fail. Reserve tor- 
pedoes and reserve lines are kept in te boxes. At 
Some experiments at Marma comparatively accurate hits 
were obtained with a 1300-ft. line. 





: = 24, we referred to the b 


ble | 30 ft. 2in.* She is capable of 





NOTES FROM THE SOUTH-WEST. 
Cardiff.—Business has, of course, been interrupted, to 
some extent, by the Bank Holiday. The best largesteam 
coal has made 16s, 6d. to 17s. per ton, 
— have ranged between 14s. and 15s. 9d. per ton. 
n the house-coal trade the best ordinary descriptions 
have made 15s. to 16s. per ton; No. 3 Rhondda large has 
been quoted at 18s. to 18s. 6d. per ton. Foundry coke 
has brought 17s. 6d. to 193. 6d. per ton, and furnace ditto 
16s. to17s. per ton. As regards iron ore, Rubio has made 


13s, 6d. to 14s. per ton, upon a basis of 50 per cent. of 
iron and charges, including freight, insurance, &c., to 
Cardiff or Newport. 


Newport (Alexandra) Docks.—The progress of the New- 
port (Alexandra) Docks and Railway Company has been 
steady since 1900. The total imports and exports dealt 
with during the half-year just closed were 2,999,997 tons 
—an increase of 169,976 tons (or 6 per cent.) as compared 
with the first half of 1907. The company, in fact, created 
another record, notwithstanding adverse conditions in the 
coal trade and a loss of tonnage through an unfortunate 
dispute between the shippers and the trimmers. The 

res reached during the half-year represent an increase 
of 40 per cent. since 1900. Chief amongst the increases 
were :—In exports—coal and coke, 42,022 tons ; and iron, 
9247 tons; in imports—iron ore, 24,695 tons ; d 6136 
tons ; and sundries, 97,227 tons. Four new coal-hoists 
erected at the south dock extension provide an additional 
annual shipping capacity of 1 500,000 tons. Two new coal- 
hoists have been added at the town dock, and the com- 
per sidings have been increased by nearly 4 miles. 
iock extension and new lock extension works are progress- 
ing favourably, the total quantity of material removed 
from the extension amounting to 743,000 cubic yards. 
Upon these works the average number of men employed 
last half-year was 1838. Good peageens is pam | made by 
the contractors with the widening of Mendelgief Junction 
Bridge, and the foundations of the rolling bridge to span 
the south lock under construction by the Cleveland Bridge 
and Enzineering Company are well in hand. 

The Swansea Valley.—Depression in the pig iron and 
steel trades is affecting the coal trade. Several of the 
local collieries are only in very partial operation. A 
holiday has been prevailing at the tin-plate works. 








THE Frencu Navy.—Eleven of the ships comprised in 
the French Mediterranean squadron recently entered a 
full-speed trial between Ajaccio and Toulon, a ‘distance 
of 100 miles. Only eight of the vessels completed the 
course, the speed attained by each being as follows :— 
battleship Patrie, 18 knots; battleship Démocratie, 173 
knots; battleship République, 17} knots; battleship 
Bouvet, 12 knots; battleship Suffren, 14 knots; gunboat 
La Hire, 19§ knots ; destroyer Coutelas, 207 knots; and 
destroyer Arbaléte, 214 knots. 





Avromatic Rapip-AcTina VAcUUM-BRAKE FOR GOODS 
Trains: Erratom.—In our notice of the recent trials 
of the automatic rapid-acting vacuum-brake for goods 
trains, which appeared on e 103 of our issue of 
e used as having been 

e by the Vacuum Brake Company, Limited, of 
32, Queen Victoria-street, E.C. It should have been 
stated that the trials dealt with were carried out by the 
Imperial Austrian Railway Ministry in conjunction with 
Messrs. Hardy Brothers, of Vienna,‘ the constructors of 
this brake, and manufacturers to the Vacuum Brake 
Company. 





MAncuEsTEeR Suip CanaAL.—The revenue of the Man- 
chester Ship Canal for the first half of this year was 
236,830/., as compared with 248,333/. in the first half of 
1907, 233,176. in the first half of 1906, 208,745/. in the 
first half of 1905, and 198,548/. in the first half of 1904. 
The working expenses in the first half of 1908 were 
133,803/., as compared with 134,7082. in the first half of 
1907, 133,881. in the first half of 1906, 120,449. in the 
first half of 1905, and 118 355/. in the first half of 1904. 
fits for the first half of this year, including 
t realised from the Bridgewater were 
114,022., as compared with 130,898/. in the first half of 
1907,- 119,0307. in the first half of 1906, 102,968/. in the 
first half of 1905, and 92,877/. in the first half of 1904. 
The quantity of toll-bearing merchandise which passed 
through the canal in the first half of this year was 
2,269,173 tons, as compared with 2,403,792 tons in the 
corresponding period of 1907. The falling off observable 
this year is attributable to general depression of trade. 


A New Perroteum-Sreamer.—Sir W. G. Armstrong, 
Whitworth, and Co., Limited, launched from their Walker 
Shipyard on the 27th ult. the steel-screw tank-steamer 
Roumanian, built to the order of the Petroleum Steam- 
ship Company, Limited, London, which is managed by 
Messrs. Lane and Macandrew. The is a sister- 
ship of the Carpathian, recently launched from the Walker 
Shipyard for the same owners. The principal dimensions 
are :—Length, 390 ft.; breadth, 51 ft.; depth, moulded, 
ing a total dead-weight 
of 7000 tons on a moderate draught of water, and is fitted 
with triple-expansion propelling machinery, built by the 
Wallsend Slipway and Engineering Company, of sufficient 

er to propel her at a speed of 11 knots. The engines 

ve cylinders 26} in., 44 in., and 72in. in diameter, with 

a 48in. stroke; steam being supplied by three large 

single-ended boilers. The vessel throughout her construc- 

tion is being inspected by Messrs. Flannery, Baggallay, 

and Johnson, and by Captain Davies, the-marine super- 

intendent for the owners, while the resident inspector is 
Captain Morris, 





MISCELLANEA. 


~ Tue shipbuilding am of Berninghaus at Duisburg 
have launched the first electric ferry-boat, which is to 
cross the Rhine between , near Bonn, and 
Niederdollendorf. The boat is to carry 645 passengers 
and also carriages, and will be driven from an accumulator 
battery of 160 cells. 

The German Government has invited the leading 
German motor manufacturers to join in a competition for 
the purpose of ucing the best motor for sea-fishing, 
an industry the German Government is anxious to encou- 
rage. Lightness, strength, few repairs, and simplicity 
of construction are points to be specially encouraged. 


The President of the Board of Trade bas appointed the 
Lord Rayleigh, P.C.0.M., Professor J. J. Thomson, 
F.R.8.; Dr. T. Glazebrook, F.R.S., Sir John Gavey, 
Kt., C.B., and Mr. A. P. Trotter to be the British dele- 
gates to the International Conference on Electrical Units 
and Standards which is to assemble in London on 
October 12. Mr. W. Duddell, F.R.S., and Mr. M. J. 
Collins, of the Board of Trade, will act as secretaries to 
the British delegates, and Mr. F. E. Smith and Mr, 
OC. W. 8. Crawley as assistant secretaries. 


We read in the Giornale dei Lavori Pubblici that a 
new type of armour-plate, due to Dr. Carlo de Filippi 
Cantini, was experimented upon at the Muggiano prov- 
ing-ground on June 30, in the presence of the permanent 
staff and a large number of naval officers. The plate 
gave moet excellent results; no projectile was able to 
penetrate it. The permanent staff were much im- 

ressed with the result of the tests, and they reported 
avourably upon them to the Italian Ministry of Marine. 
Oar contemporary, unfortunately, does not state the 
composition of the plate. 


In the month of April many steam-shovels were 
removing over 2500 cubic yards per day of eight 
hours on the Panama Canal Works. The best daily 
record. was made by a 95-ton steam-shovel with dipper 
of 5 cubic yards capacity, working in earth at Bas 
Obispo, and sn bee cubic yards in the eight-hour 


day. At Empire a shovel of the same class removed 
27 i per day, working in rock and earth ; 
one at Pedro Miguel excavated 2600 cubic yards in 


earth; and one in the Culebra division removed 2612 
cubic yards of rock and earth. For smaller 70-ton shovels 
with buckets of 24 cubic yards capacity, a record of 1704 
cubic yards was*niade in the Culebra division, and of 
1608 cubic yards at Empire in broken rock. 


Ina letter to the Railroad Gazette Mr. B. S. Murph 
gives the results of some trials carried out on the Pennsyi- 
vania Railroad in connection with the supply of water to 
locomotives from track water-troughs. The standard 
tank in use on the system is one 19 in. wide and 6} in. 
deep, with the u edge of the trough } in. below the 
rail-head level. ‘T'wo other ty of troughs were also 
tested, one 29 in. wide with fully open top, and one of 
the same width but with lips attached to the sides so 
that the open width on the top was reduced to 20} in. 
Tests were made at 20, 30, 40, 50, and 60 miles per 
hour. At a speed of 30 miles per hour about 92.5 
“4 cent. of the water removed went into the tender 
or all the troughs. At speeds below this the 29-in. tank 
with lips proved to be the most efficient, while for speeds 
above the 19-in. trough was best. At low speeds the 
water banks up in frorit of the advancing scoop. At 
high speeds the water is cut clean through, but the 
wave at the back of the scoop causes much waste of 
water. The plain 29 in. trough appears to have no ad- 
vantage, being at low an distinctly inferior to the 
19-in. trough ; and though superior to the 29-in. with li 
a about 54 miles per hour, it was inferior to the 
19-in. trough. At speeds above 54 miles per hour the two 
29-in. troughs change placer, that with lips proving the 
most efficient. At 40 miles per hour the waste by water 
spilled was 3.5 per cent. of water removed for the 19-in. 
tank, and 14.75 per cent. for the 29-in. tank with lips. 
In the case of the 29-in. tank without lips 13 per cent. 
of the water removed was lost by spilling at 40 miles per 
hour. The ecoop used was in each case one for a 19-in. 
trough. It was calculated that at 50 to 60 miles per hour 
the load on the scoop was about 1 ton, the corresponding 
calculated dynamometer horse-power being from 450 to 550, 
which: is about half the available’ horse-power of a large 
express locomotive at these speeds. 





Removat or A Rattway Sration.—The Antwerp- 
Dam Station spe oe dim pp raed shifted a distance 
- Kew 4 120 a bt removal was — by the 

tions in the way arrangements. veral reasons 
made it desirable to utilise the old station, which was 
otherwise quite satisfactory, and its removal was there- 
fore decided upon. ree months was allowed for this 
job. It took four, but was otherwise carried out in an 
entirely satisfac manner, and the station was used 
without hindrance during the whole time of the removal. 
The station, the weight of which is about 3000 tons, was 
first lifted from its foundations by means of twenty-three 
jack screws, and subsequently further raised 60 centi- 
metres, when it was -built with a structure of strong 
beams. The removal itself took place on strong rails, 
between which and the beam structure 6-centimetre steel 
— were inserted. Having arrived at its destination 

e building was turned an angle of 10 deg., and further 
raised 1 metre, the new foundations being 1.6 metre higher 
than the old. The cost of the removal amounted to some 

6001., w a new station would bave cost an addi- 
tional 1500/., and, added to the saving of money, there was 
& material saving in time and a good deal of inconvenience 
was avoided, 
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THE SPEED OF THE “INDOMITABLE” 
AND FUTURE NAVAL DESIGN. 


THe maintenance of a speed of 24.8 knots from 
Belleisle to Land’s End, and of 25.13 knots for 
about ‘three days on the Atlantic, by the new 
British cruiser Indomitable, on her return from 
Canada with the Prince of Wales on board, is an 
event of great significance, as it is bound to have an 
almost immediate and direct influence on the — 
of warships. Hitherto it has been accepted on the 
part of naval Powers that it was impossible to 
combine offensive and defensive qualities in a ship 
and at the same time allow sufficient weight to pro- 
vide propelling machinery to develop continuously 
and with reliability a power sufficient to give a 
ng equal to that of our fastest mail-liners. In 
the latter the speed, even if it is not the primary 
consideration, is never antagonistic to the main 
function of securing comfort for the ngers or 
convenient profit-earning accommodation. The 
space in the lower + of the ship can easily be 
given up to machinery without affecting greatly the 
—— accommodation on the upper decks. Nor 

there been any limiting condition in respect of 
size of hull, provided there is a large volume of 
traffic. In the case of the warship the aim must 
always be to reduce the size, and consequently the 
target presented to the enemy’s fire, and to ensure 
the best measure of the qualities which constitute 
fighting efficiency. These embrace power of attack, 
adequacy of protection, and speed. Opinions have 
differed, and will differ throughout time, as to 
the relative advantages of these three main qualities; 
and thus it is that all warships necessarily embody 
ogee in their design. 
ese general considerations have justified accept- 
ance of a speed in cruisers considerably less than in 
the fastest of our merchant ships. By rage spe 
all 








for three days at the unprecedented average s' 

of 25.13 knots the Indomitable has chang 

this, and we are certain to have in the future a 
demand for speed without lessening the efficiency of 
other qualities. What is most certain is that it will 
involve a further augmentation of the cost of war- 
oo great as this cost already is. Hitherto the 
highest designed speed of any armoured shi 
has been 23 knots, although this has been slightly 
exceeded on trials of eight hours’ duration in 
the case of quite a large number of vessels 
in the British Fleet, and of a few vessels in 
foreign fleets. But for any time exceeding ten 
or fifteen hours a speed exceeding 21 or 22 knots 
was, if not considered impossible, at all events 
never attempted. In these 23-knot ships the de- 
sign called for a realisation of a continuous sea- 
speed of 21 or 214 knots on a trial of 30 hours’ 
duration. Some time ago the 23-knot armoured 
cruiser Drake steamed home from the West Indies 
at 19 knots; her performance was regarded as a 
great achievement ; and it was, and still must be 


so regarded. The weight available for propelling real 


machinery has never been more per unit of power 
than 60 per cent. of that allowed in the mer- 
chant liner, and is not infrequently less, There 
has not been, perhaps, the same demand for 
economy in manufacture, and superior materi 
are used; but the reduction in weight has, never- 
theless, involved greater possibilities of strain, 
as well as of heated bearings due to the neces- 
sity for the higher speed of reciprocating parts. 
in, the unavoidable giving up an important 
of»the area in the holds to magazines and 
the. accommodation of the gun-working machinery 


*° | has not only limited the bunker capacity, but has 
186 | affected the ae of the coal supply in rela- 


tion to the stokeholds. Thus, in the Navy Ser- 


186 | vice, the distance through which the coal has to 
87 | be conveyed to the fires, es; 


pecially after one day’s 
steaming, is much greater. The handling of the 


= coal is further interfered with by the extensive sub- 


These difficulties in war- 
driving have assisted 


division of the interior. 


ship desi 
roe. e naval strategist with 
a considerably less than the rate developed 
in merchant ships. 

The naval strategist can scarcely be asked now to 
make the same allowance as in the for the diffi- 


and in machin 
e contentment of 





culties established by a comparison between the eon- 





ditions prevailing in fighting and merchant ships 
respectively. influence of the Indomitable on 
the speed of future naval ships will thus be as great 
as the effect of the Dreadnought design on the gun- 
power of shi This is the more certain, as in the 
attainment of this wonderful speed result the effi- 
ciency of attack and defence has not been to any 
extent sacrificed. Hitherto our cruisers of 21 knots 
continuous sea speed and 23 knots maximum speed 
have been armed, some with four 9.2-in. and 
ten 7.5-in. guns; others with six 92 - in. 
and ten 6-in. guns; while still more of the 
earlier ships had four 7.5-in. guns and six 6-in. 
guns. The Indomitable, on the other hand, has 
eight 12-in. guns, all of which can be fired on 
either broadside. In addition she has about a score 
of 4-in. guns, admirably disposed for warding off 
torpedo attack ; but these, in the view of some 
critics, are slightly deficient in striking energy. 
The water-line is protected right fore and aft, and 
although exception has been taken to the defensive 
measures in connection with the upper works, the 
main point is that the ship has an adequate 
armoured reserve of buoyancy, and has all her guns 
and machinery effectively protected with armour. 
Her fighting efficiency is thus probably as far in 
advance of her in the British cruiser 
squadrons as is the case with her speed. 

The steaming ‘ormance is the result of a high 
effici in design, and the proved endurance of 
the pone. twee evidence of splendid workmanship. 
The lines of the ship and the proportions of the 
propellers. have proved most satisfactory, and 
reflect the highest credit on Sir Philip Watts. In 
this connection it is interesting to recall that the 
two sister-ships—the Inflexible and Invincible— 
have different propellers, the aim being to ascertain 
the relative efficiency of each of the three sets in 
combination with the turbines. The comparison 
of the combined efficiency must be of advantage 
to the Service ; but, so far, the two later ships 
have a very hard task set them to excel the stan- 
dard set by the Indomitable. The machinery is, 
however, the most important factor in the Indomit- 
able’s s The designs for all three ships are 
practically the same, having been evolved at the 
Admiralty by Engineer-Vice-Admiral H. J. Oram; 
C.B., the Engineer-in-Chief, and his staff. They are 
the outcome of the long series of experimental 
voyages made by the Dreadnought, and proved on 
this voyage, as on the trials, highly efficient and 
economical, The steam consumption for all pur- 


P| poses was, we un 


derstand, under 134 an in horse- 
pena. The Indomitable has a capacity 
or 1000 tons at her load draught of 26 ft., and 
load displacement of 17,250 tons ; but when she left 
Quebec she carried 3000 tons of coal in addition to 
oil fuel. Coal, however, was.used for the greater 
part of the voyage. On leaving Quebec her 
displacement was thus considerably ter than 
the designed draught, which makes yay ‘orm- 
ance of the ship still more remarkable. The 
eo eg then coincided more nearly with her 
load with full battle stores. For the first part of 
the voyage down the St. Lawrence it was necessary 
to steam at low speed because of fogs, but on get- 
ting through Belleisle Straits into the open sea the 
endurance test at high commenced, and, 
notwithstanding a short fog bank, and the 
of the ship h ‘‘ an archipelago of iecbenee® 
one of them ‘‘as as the rock of Gibraltar,” 
the ship averaged between Belleisle and Land's 
End a speed of 24.8 knots, while towards the end 
of the pases the ship travelled at 26.4 knots for 
some hours, the average for nearly three days 
being over 25 knots. Naturally, as the coal was 
consumed the ship became lighter, and the speed, 
as in the case of the Atlantic liners, increased 
towards the end of the voyage. 

We do not propose to institute a comparison 
between this of the Indomitable and that 
realised by the Lusitania and Mauretania on their 
Atlantic voyages. They are practically alike. As 
regards the coal economy, it:may be accepted also 
that they are practi¢ally the sanie. Nor do we 
attach much impo: to the difference between 
the length steamed at about 25 knots—nearly 1700 
miles in the case of the warship, and 2890 miles in 
the case of the Atlantic liners. The Indomitable, 
so far as endurance of the machinery is concerned, 
could easily have steamed for a corresponding 
distance provided she had had the same coal capa- 
city. But that she was able to take 3000 tons— 
even although her length is 630 ft. and her 
beam 78 ft. 6 in:, in comparison with 6000 odd. 
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tons in the Lusitania, with a length of 785 ft. 
over all and 88 ft. beam—is of itself highly satis- 
factory. The machinery, we are informed, ran 
without requiring any adjustment, and with the 
minimum of attention, and no difficulty was ex- 

rienced in maintaining the steam supply by the 

bcock and Wilcox boilers, so that the perform- 
ance was a further proof of the suitability of Parsons’ 
turbines, as well as of the good work done for the 
Navy and merchant service by the Fairfield Ship- 
building and Engineering Company, of Glasgow. 

Alike, therefore, in her design and construction 
and in the management of her machinery—for 
which Engineer-Commander Ayres should be 
honourably mentioned—the Indomitable has set a 
record, which, as we have suggested, must have 
a great influence on the future of warship design, 
because it has established, not only in the mind of 
engineers, but, more important still, in the view 
of naval strategists, the possibilities of such 
speeds as have hitherto been regarded as difficult, 
if not impossible, of realisation with adequate 
offensive and defensive power. In the past the 
naval strategist has never been satisfied with 
the attainment of anything short of the maxi- 
mum possible of attainment on the part of the 
engineer and naval architect. In the case of 
Admiralty ships cost never counts. It follows 
that, in future ships, 25 knots, instead of being 
accepted as a possible maximum, will be demanded 
as an ordinary mean rate for war tactics, and the 
task set the engineer will be the greater. Indeed, 
we may soon hear that ships of less speed have been 
carried a considerable distance on the way towards 
obsolescence by the Indomitable’s performance, 
and we must, therefore, anticipate a demand 
for a greater number of those high-speed vessels 
with Dreadnought armament. As the Indomitable 
and the two ships of the class already ordered— 
as well as the fourth, to be laid down in January or 
February at Devonport—cost 1} millions each, the 
anticipation of this demand cannot be comforting 
to the taxpayer, although it is a consequence of a 
triumph in naval engineering, of which the British 
service is well entitled to be proud, and a necessity 
to the insuranee of British supremacy. 








THE FRENCH STATE RAILWAYS. 

Since our recent articles dealing with the situa- 
tion of the French railway companies (see Enat- 
NEERING, vol. Ixxxiii., page 351, and vol. Ixxxiv., 
pages 664 and 686), the Western of France Rail- 
way system has been acquired by the State. It 
was thought at first that this system, when 
nationalised, would be operated by a working com- 
peng 5 but fears are now entertained that the 

ocialistic element in the French Parliament, 
together with a number of public officials—the 
latter being desirous to extend their field of activity 
—will secure that the working of the Western 
system be entrusted to the present State Railway 
Board, whose importance would be increased in a 
marked degree by the addition to the State Rail- 
ways of several thousand kilometres of track. The 
Socialistic element claim that ‘‘ now, at all events,” 
the working of railways by the State will give good 
results—a strange statement; and one which con- 
tains the admission that so far the results on the 
system worked by the State have not been satis- 
factory. 

The French State Railways, which run to the 
south-west of Paris, were formed in the following 
manner :—In 1869 and following years concessions 
were granted to companies, and also to speculators, 
for branch lines of no very special importance or 
usefulness ; most of the companies that were then 
formed to take over the working of these lines were 
very rapidly in financial straits. Through pity for 
the large number of share and bond-holders of the 
said companies, and acting upon a dangerous 
ws which would tend t> make the Public 

reasury the deliverer of those persons who have 
embarked on an unsuccessful commercial enter- 
prise, the State took over the lines in question by 
virtue of a law passed in 1878, and for a total sum 
of 11,200,000/. Atthe same time it was decided 
that a further sum of 9,000,0001. should be set 
apart to place these lines in good working order. 
The lines in question were to form a separate 
system, the working of which by the State was, at 
first, to be provisional only ; modifications in the 
arrangements were to be carried out later. A Board 
of Directors was Pee by the Government, and 
was under the authority of the Minister for Public 





Works ; the budget for the system was voted by 
Parliament as an annexe to the general budget of 
the State. The whole staff was appointed by the 
Minister for Public Works. This organisation was 
somewhat modified in 1895, and at the present day 
the system is administered by a director who is 
directly responsible to the Minister in question, 
and whois assisted by a board whose only duty is to 
advise the director ; the working is not in any way 
carried out on a commercial basis. 

In all commercial undertakings one of the main 
points to be borne constantly in mind is the first 
cost of the concern, the object being to ascertain 
at any moment whether the receipts yield a suffi- 
cient return. No attempt is made in the case of 
the undertakings worked by the State to sink the 
first capital cost. The net receipts, which are stated 
to be the result of the working, are therefore 
purely fictitious amounts, seeing that the sums 
forming the first capital cost are entirely ignored. 
The French State Railway Board have met this 
difficulty in a very crude manner by ceasing to give 
these sums in their annual report; and this has 
been done partly to conceal the extent of the 
working losses, and partly because the Board itself 
is somewhat in the dark as to the exact amount of 
these sums. This certainly formsa most eloquent 
statement as to the commercial standing of a State 
enterprise. In 1892 the valuation of the first capital 
cost of the State Railways made by the Ministry 
of Public Works and by several members of Parlia- 
ment varied between 622 and 740 million francs 
(24,880, 0001. and 29,600,000/.). In 1902 the valua- 
tions were 800 million francs (32,000,000/.), and 
1256 million francs (50,240,000/.). If the lower 
of these two amounts—32,000,000/.—be considered 
in conjunction with the rate of interest of about 
4} per cent. paid by the State on the loans made 
at different times for purchasing the lines forming 
the system, the annual-tax for first cost would be 
about 35 million francs (1,400,000/.) for 1902. At 
that same time the revenue did not exceed 12 
million francs (480,0001 ). 

Those who are in favour of State ownership 
have, quite naturally, endeavoured to make the 
capital locked up in the State Railways appear as 
low as possible, so as to cause the percentage of 
revenue to appearthe higher. In 1905, for example, 
the capital was estimated by the State Railways 
Board to be 680 million francs (27,200,0001.) only. 
In the same year, specialists estimated the first- 
cost outlay to have exceeded 1000 million francs 
(40,000,000/.). We should say that this latter 
amount was exaggerated, and included probably 
more than the actual outlay made by the State, were 
it not that Mr. Boudenoot, an expert in such matters, 
and the reporter to the Senate on the nationalisa- 
tion of the Western of France system, arrived at 
a total of 1700 million francs (68,000,000/.), which 
includes the cost of the lines purchased in 1878, the 
subventions which the State granted for these 
lines at the time they were being built by private 
companies, and also the cost of the lines acquired 
by the State in 1883, or built by the State Railway 
Board since that date. It must not be forgotten 
that the State has contributed largely also to the 
cost of lines which belong to private companies. — If 
the system now worked by the State had passed in 
early years into the possession of a private com- 
pany, the State would not have had to bear sub- 
sequent establishment charges, and there would be 
approximately 725 million francs (29,000,000I.) 
which the private company would have had to 
consider as a first-ccss charge, on which the result 
of the working would have been tabulated, and 
which would have required sinking. The State 
Railway system lays, therefore, upon the budget 
an annual charge of about 324 million francs 
(1,300,000/.), if the system be considered in the 
light of a private commercial undertaking. 

The working results have always been unsatis- 
factory. In 1882 a celebrated financier, the late 
Léon Say, exprassed the opinion that the State 
Railway system was really a disastrous under- 
taking. The ratio of expenses to receipts, which was 
about 79 per cent. in 1878, reached approximately 
85 per cent. in 1881. The net revenue, which was 
3,277,000 francs (131,0801.) in 1879, fell to 2,562,000 
francs (102,4801.) in 1883. In this same year— 
1883—the capital, or first-cost charge, did not pro- 
bably amount to 600 million francs (24,000,000/.), 
but 2$ million francs (102,4801.) net revenue on 
such a sum formed a ridiculous return. 

The supporters of State trading contended that 
the bad results thus obtained were due to lack of 





homogeneity in the State Railway system and to 
insufficient development of the lines. Satisfaction 
was given them by increasing the number of lines 
and rendering the system more homogeneous. The 
results have not shown a corresponding improve- 
ment. Thus, for 1905 the receipts have amounted 
to 53,821,000 francs (2,152,840/.), and the working 
expenditure to 38,925,000 francs (1,557,000I.), 
leaving for net receipts 14,896,000 francs (595,840I. ) 
only ; while the charge on capital, first cost, ex- 
ceeds double this latter figure. The figures for 
1907 are less favourable still; these were 56% million 
francs (2,260,0001.) and 43 million francs (1,720,000/.) 
working expenditure, leaving only 13} million 
francs (540,0001.) for net receipts. Such results, 
in the case of a private company, would have meant 
absolute bankruptcy years ago. 

There is atforded, therefore, in the case of the 
French State Railway system, the total developed 
length of which is 2900 kilometres (1800 miles), 
a striking example of unsuccessful State trading ; 
this system, if financial matters concerning it were 
carried out on a sound commercial basis, would re- 
quire 19 million francs (760,000/.) annually from the 
budget. In view of this situation, itis strange that 
Government officials should have had the audacity to 
blame the Western of France Railway with having 
been once in a similar situation—namely, with a 
deficit of 16 million francs (640,0001.), on a system 
the developed length of which is 5900 kilometres 
(3650 miles), and in the course of a very bad year. 
This deficit formed the main excuse for demanding 
the nationalisation of the Western of France 
system. There is every likelihood that the deficit 
on this system, when worked by the State, will 
far- exceed 640,000/., and will reach, as a general 
rule, 40 million francs (1,600,000/.). The said 
Government officials allege in their defence that 
the present State Railway system is very badly 
situated, in regard to traffic, as compared with 
other systems, and add that matters will be much 
improved when this system and the Western of 
France are united. But the same excuse has 
been given repeatedly; the State Railway system 
as it now stands was formed by the acquisition 
at different times of adjoining lines to improve 
traffic, but working, nevertheless, gave only nega- 
tive results. It is bound to continue giving nega- 
tive results, for, like other State enterprises, it 
receives State funds, and has not to answer for 
their utilisation. 

An interesting example of mismanagement is 
afforded by the following :—In the commencement 
of the existence of: the system the State Railway 
officials purchased rolling-stock for about 70 mil- 
lion francs (2,800,000/.); in 1883 a part of this, 
to the value of 26 million francs (about 1,000,0001.), 
was absolutely superfluous ; the officials let out to 

rivate companies a number of the wagons ordered 
in excess, a proceeding which led the officials to 
credit the State Railway accounts by 25 per cent. 
of the working receipts; this, however, did not 
prevent deficits. The material in excess for per- 
manent way was used for mending the lines ; this 
meant reducing annually the working expenditure 
by means of funds which were originally intended 
to build new lines, and meant also the increasing 
of the capital charge without any counterpart 
appearing in the State Budget. Had not this most 
blamable manner of proceeding been followed, the 
deficits would have been higher still. 

Everything tends, therefore, to show that State 
railways in France, as elsewhere, work more ex- 
pensively than privately-owned railways, even when 
the latter have to reckon upon subventions paid 
by the State. The coefficient of working, or the 
percentage of expenditure to receipts, is not an 
absolute criterion on which to base a comparison ; 
it forms, however, a very useful élement for com- 

ison, and one which has been taken repeatedly 
in France on which to establish a case against the 
Western Railway Company. The coefficient on the 
latter company’s system was, last year, 62 per cent. 
only ; that on the State Railways was 76 per cent. 
It is quite true that on the latter there are lines 
on which traffic is very low, and others where com- 
petition with neighbouring lines owned by com- 
panies is very keen. But the Western Railway has 
also a very large number of “‘ electoral” lines on 
which traffic is practically non-existent, and its 
main line from Paris to Havre has to compete with 
the Seine navigation, which is allowed numerous 
advantages, and is not'encumbered by taxes. __ 

The State appears thoroughly incapable of trading 
commercially. It pays for its coal much dearer 








Aue. 7, 1908.] 


ENGINEERING. 





181 





than do the companies—even than those companies 
who have no harbour on their system at which 
British coal can be received under good conditions 
as regards wren, 3H ; and it should be remarked here 
that the State Railways purchase much more foreign 
coal than do the railway companies. The staff of 
the State Railways is more remiss in its duties, 
seeing that penalties for delay, losses, and damages 
are exceedingly high. In 1890 they amounted to 
2.38 per cent. of the receipts for goods traffic, as 
against 1.77 per cent. for all the companies together. 
The low traffic, which is always put forward to 
explain the low amount of the receipts, should, one 
would think, render supervision easier, and make 
losses less frequent. The State Railways paid in 
penalties in 1906, 650,000 francs (26,000I.), and in 
1907, 1,120,000 francs (44,8001.), which latter sum 
required the vote of a supplementary credit by 
Parliament. 

All things considered, the advantages given by 
the State Railways to the public are very Soubtful 
The system has largely extended the delivery of 
cheap special tickets ; but there is no difficulty in 
doing this where there is no fear whatever of an 
increased deficit at the end of the year. The 
average tariff per nger-kilometre is slightly 
lower than that of the private companies—3 06 
centimes (0.494. per passenger-mile) in 1907, as 
against 3 37 centimes (0.54d. per pagsenger-mile) for 
the Western of France Railway ; but the mean dis- 
tance travelled per passenger is much longer on the 
State Railway system than on the companies’ lines. 
The Western of France Railway has a very large 
suburban traffic, which, like all suburban traflic, 
involves a high expenditure and shows but little 
profit. On the other hand, the average tariff for 
gcods is much higher on the State Railways. As 
regards speed, that on the latter lines compares 
badly, owing to insufficient strength in the perma- 
nent way, with that on the lines owned by private 
companies. The State Railway system now lacks 
sufficient rolling- stock, and it very frequently 
occurs—at Tonnay-Charente and La Rochelle, for 
example, two harbours where British ships often 
put in—that ships cannot unload through want of 
wagons, and the responsible party being the State, 
no claims are ever taken into consideration. 

The State Railways lack also funds for the upkeep 
of their permanent-way and rolling-stock, also for 
extending their stations to cope with increased 
traffic. They have borrowed from the town of 
La Rochelle 2,500,000 francs (60,0001.) for the con- 
struction of a new station at that town, on which 
sum no interest is to be paid. The Minister of 
Public Works recently stated before Parliament 
that for years past no expenditure had been 
incurred, although heavy sums would be required 
to be spent to place the system in good working 
order. Had they been spent the net receipts 
would have been lower still, and the State rail- 
ways would be, speaking from a sound business 
point of view, in a much worse situation than 
they now are. 





MOTOR.CAR RACING. 

THE occurrence of another fatal accident on the 
Brooklands track raises the question of what is the 
value of motor-racing to the industry. That it is 
extremely dangerous there can be no doubt what- 
ever. Two men were killed in the Grand Prix race 
not long ago, while other accidents, either to cars 
actually racing, or to racing cars driven at other 
times, have been numerous. Unless there is some 
cefinite benefit derived from the loss of these 
lives, it is obvious that those who organise the 
contests incur a very serious responsibility. Two 
virtues are claimed for motor-racing. he first 
claim is that it is a ‘‘sport,” and that there- 
fore its risks should be accepted like those of 
other sports. Apart from the fact that the 
risks are far greater than those in any other 
recognised sport, it stands on quite a different 
footing. A sport is a contest undertaken for the 
honour of wioning, apart from gain ; and the very 
‘arge majority of motor races are purely commercial 
competitions undertaken for the purposes of ad- 
vertisement. If races were held in which the 
drivers were genuine amateurs who were not 
allowed Pag bag any oumecee interest in ™ 
cars, or to have any of their expenses paid 
the maker, there yeoht be send sas in r; but 
«t present this is not generally the case. The man 
who is paid by his firm to win a race cannot run as 
® “sportsman” in the sense in which the term is 





generally understood in other contests, as he would 
not be properly earning his money. 

The other claim e on behalf of racing by an 
extremely noisy section of the motor community 
is that it necessarily improves the cars—i,e., that 
the car which wins a race is necessarily the 
best construction for continuous hard ook. d 
will be the most reliab’e and durable. Prob- 
ably to most people who have had any actual 
experience of the construction of machines 
which have to stand hard work, the absurdity of 
this contention will not need demonstration. 
Building a machine tu win a race simply consists of 
ignoring all conditions of silence, comfort, dura- 
bility, &c., in favour of speed, and the most perfect 
racing-machine theoretically would be that which 
had just enough durability to get through the race, 
and in which every part was then on the point of 
breaking. 

Material must be used which will stand the 
greatest possible strain for a short time, regardless 
of whether it becomes unreliable from fatigue in 
continuous use. Similarly, forms of construction 
which give the greatest power under the regula- 
tions will be used in preference to those which have 
practical advantages. In practice, in many cases 
cars are so fast that winning depends more on the 
driving than the speed of the car, that man winning 
who by skill and luck takes the greatest risks 
without coming to grief. 

Under these circumstances there is no doubt 
that, so far from doing the industry good, it does it 
a good deal of harm. Without racing the industry 
would develop like any other industry, those forms 
of construction which gave the best results in 
practice being always preferred to those which did 
not. In this case there is no possible reason why 
a motor-car should not be as reliable as any other 
machine ; but the fact that it is mot so does not 
need any demonstration whatever. That racing is 
a good advertisement there is no doubt, but this 
only means that it sells machines which have not 
merits enough to sell without it. Hence racing has 
forced inferior forms of construction into use in 
preference to better ones which were not advertised 
by this means. The result is seen when machines 
based on racing experience are put into any really 
continuous work, such as motor-omnibuses, in the 
enormous amount of repair required to keep them 
going. 

That racing success does not in the least mean 
good qualities on the road is conclusively proved 
by the results of the reliability trials, such as the 
2000 miles and Scottish trials. These test the cars 
in actual touring conditions, and a study of the 
reports shows that comparatively few of the 
firms who advertise racing successes care to enter, 
and that the ones that do are by no means so 
successful as other firms which do not race at all— 
e.g., the only car which broke a crank-shaft in the 
2000-miles trial was one which was extremely 
successful in the Grand Prix race. The remedy is 
for the public to base the selection of their cars on 
the results of actual running under touring condi- 
tions, and not to pay for expensive advertisements 
in the form of races. 





WORKMEN’S COMPENSATION 
IN COURT OF APPEAL. 

Tue more the Workmen’s Compensation Act is 
studied, and its many subtle points considered, 
the more cases reach the Courts. Of this we have 
full evidence in a number of appeals decided by 
the Court of Appeal on the eve of the Long Vaca- 
tion. These raised some questions that are quite 
novel. Amongst them we have the first appeal to 
come before the House of Lords under the Work- 
men’s Compensation Act of 1906. It was an 
appeal from the Court of Appeal in Dublin, which 
confirmed the award by the Recorder of Belfast 

of 162]. compensation to the widow of a trimmer in 
the stokehold of Messrs. Ismay Imrie and Co.'s s.s 
Majestic. The deceased man, named Williamson, 
a been shipped at New York by a mission agency, 
which had taken him in an emaciated and starving 
condition to work his passage home to Liverpool as 
a trimmer in the stokehold. He was not used to 
the work, and waa soon overcome with heat-stroke. 
He fainted, and soon after died of exhaustion. 
The point in dispute was, Is this an accident ? 
For the ——s comenny it was contended that 
the cause of death in this case was exhaustion in 


CASES 


consequence of starvation, and did not arise as a 
consequence of the man’s employment. 


The 








Recorder was upheld by the Irish Court of Appeal 
and by the House of Lords in his award to the 
man’s widow, on the ground that, as already laid 
down, the law is that, within the meaning of the 
Act, an accident is understood as denoting an un- 
looked for mischief or untoward event, which is 
not expected or designed, If a workman in the 
ordinary performance of his duties sustains any 
bodily injury as the result of the work he is 
engaged on, this is an accidental injury within the 
sense of the statute. It was not in dispute that 
his work in the stokehold was the proximate cause 
of his fainting, and but for the exhaustion it pro- 
duced the man would not have died. In the legal 
sense, therefore, he died by an accident in the 
course of his employment, for which the employers 
were liable. 
Another nice point arose in the case of McDonald 
v. the Owners of the s.s. Banana. The deceased was 
donkey-engineman on the s.s. Banana, and had 
been ashore at Bremerhaven ; when going aboard 
the steamer, somewhat tipsy, he fell off the plank 
and was killed. The simple fact was recorded in 
the steamer’s log, but no mention was made of the 
‘s business ashore. Had he been out on 
his own business, or on a “‘ spree,” the employers 
were not liable, and there could have been no claim ; 
but in giving his award to the widow the County 
Court Judge gave her the benefit of the doubt, and 
as the log was silent on the point, he assumed that 
the man was coming aboard in pursuance of an 
obligation so to do, and in compliance with his con- 
tract of employment. The Court of Appeal reversed 
the County Court Judge’s decision on the ground 
that the onus of showing that the deceased was 
about his employer’s business was en the appli- 
cant, and that the presumption in her favour was 


wrong. 

Another difficult point in the Workmen's Com- 
pensation Act is that arising out of the construction 
of Section 8: whether, in the event of a workman 
dying of any disease which is a sequela of any of the 
industrial diseases specified in the schedule of tha 
Act, it has to be proved that the industrial dis: axe 
is either the proximate or ultimate cause of death, 
or whether this is to be assumed in the absence of 
evidence tothe contrary. In the case of Haylett v. 
Vigor and Co., the applicant was the widow of a 
painter in Vigor’s employment, who had only been 
a few days working for them when he developed 
signs of lead-poisoning. He had previously been in 
the employment of Messrs. Crabtree. He died 
eventually of granular kidney, which is caused 
generally by alcoholism or gout, or may be the 
sequela of lead-poisoning. The applicant’s claim 
for compensation was based on Section 8 of the 
Workmen’s Compensation Act, which says that 
where the certifying surgeon certifies that the 
workman is suffering from a disease mentioned in 
the third schedule of the Act, or the death of the 
workman is caused by such disease and the disease 
is due to the nature of the employment, at any 
time within twelve months previous to the date of 
the disablement, whether under one or more 
employers, the workman or his dependants shall be 
entitled to compensation as if the disease were a 
personal injury or accident arising out of, and 
in the course of, his employment. In Sub-Sec- 
tion 2 of Section 8 it is further provided that 
if the workman immediately before his disable- 
ment was employed in any process mentioned 
in the schedule of dangerous diseases, the cause 
of death, unless the surgeon certifies to the con- 
trary, shall be deemed to be due to the nature 
of the employment, and the onus of proving the 
contrary is upon the employer. In this case the 
County Court Judge awarded ay, Crys to the 
pists widow against Messrs. Crabtree, and re- 
eased Messrs. Vigor and Co., ali hough he decided 
the cause of death was granular kidney, and that it 
might have been caused by something outside the 
man’s employment. But he gave the widow the 
benefit of the presumption that it was a sequela of 
lead-poisoning, as the employers had not proved 
the contrary. Messrs. Crabtree and Co, appealed, 
and the Court of A allowed the appeal. The 
did not agree that the schedule of the Act whic 
contained lead-poisoning and its sequele meant 
that granular kidney, which was the proximate 
cause of death, was caused by the lead poisoning. 
When the employer is to be made liable it must 
roved by the applicant that the cause of the 
aiectad or death, is one of the dangerous 
diseases incidental to the employment mentioned 
in the schedule of the Act, 
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THE TECHNICAL SCHOOLS’ EXHIBITS 
AT THE FRANCO-BRITISH EXHIBI- 
TION. 

By JoserH HoRnNeER. 


(Concluded from page 130.) 


Tue University of Sheffield shows a number of 
interesting models, and a case of examples of 
students’ productions. Specimens of tools and 

uges are predominant, but we may refer first 

riefly to the models seroma the work done in 
the Civil Eugineering Section. One isa pile-driver, 
constructed to ascale of ,th. It is a type mounted 
on 4 barge in such a position that the guides overhang 
the water. A pair of leads are suspended from the 
lower drum of the winch, and embrace the pile, so 
following it down through the water, and main- 





taining it in a vertical position. The driving is 


performed by a ram connected to a rope from the 
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upper drum of the winch, a timber dolly being 
interposed between the head of the pile and the 
monkey. The height of the frame in the original 
is 80 ft. 

A model of a military single-lock bridge of 30-ft. 
span, made to a scale of yy in., shows how the 
spars and planks are lashed together with ropes for 
rapid erection and dismantling. A model of a single- 
line railway bridge, to »,th scale, made in Kauri 
pine, is also shown. e track is carried on the 
upper booms of two timber lattice girders, with 
steel tension members. The lower boom is built 
up of three layers of timber spliced with keyed 
fish-plates, bolted and joggled to resist tension. 
The rails rest on transverse sleepers lying on longi- 
tudinal beams bearing on cross-beams dapped on to 
the upper booms of the girders. Centering for a 
skew arch is represented by a model to the scale 
of jy. It is from a 30-ft. square span, with 
20 deg. angle of skew. The masonry sheeting is 
shown partly on; the courses are laid obliquely 
with the abutment, so as to cross the axis of the 
roadway at right angles. Other models of large 
size are also shown, including one of a lofty viaduct, 
with overhead traveller and suspended staging, and 
a coffer-dam and quay-wall in tidal water. There is 
also a very extensive series of practical laboratory 
exercises exhibited, showing the course of instruc- 
tion given with the experimental plant, and the 
methods of recording the results of the experiments 
made by the students. 

Weare enabled, through the courtesy of Professor 
W. Ripper, M. Inst. C.E., to reproduce workin 
drawings of a few examples set the students, wit 
the instructions for working. These drawings, as 
will be seen, show the articles in their various 
stages—from the blanks to completion—and the 
tools employed. These examples are thoroughly 
practical and are instructive. 

We condense the class instructions, giving only 
the essential points in the work. In making the 
l-in. twist-drill a sheet-metal templet is first made 
to the shape of the groove, as a guide to filing 
up a tool by which a forming tool is planed 
out, the latter being used to turn up the profile of 
the milling-cutter. This cutter is then turned, 
bored, keywayed, the tooth pone slotted out, and 
the teeth backed off. The blank is turned up, 





the tang milled, and the piece set in the milling- 


machine, using the spiral head and gears, and the 
two grooves cut out. Then an end-mill is used to 
impart the clearance behind the ves. After 
hardening, the drill is ground, slightly tapering 
from point to shank, and the lips finished to shape. 

The ring gauge illustrated is prepared from a piece 
of 1.1 per cent. carbon steel, po ed and trued up 
on body and faces in two settings. The hole is 
then bored out in two cuts to 0.990 in. A man- 
drel receives the body at this stage, to enable it to 
be turned up to size and knurled, after which the 
size is stamped on and the gauge hardened. It is 
then held in a grinding-machine and the hole 
ground out parallel to 0.999 in., and then put on a 
1-in. cast-iron lap with fine flour emery and oil, and 
lap to size. The gauge is afterwards replaced 
in the grinder chuck and the two end faces ground 
up. Precaution is advised in hardening, to dip the 
gauge in the water with the hole vertical. The 
corresponding plug gauge is turned up, centred, 
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Another example of work is a socket for a 1-in. 
drill. The processes include turning up the body, 
grinding the shank subsequently, and shaping the 
tang on a shaper. Then the blank is placed between 
the centres of the milling-machine, and the cotter- 
way milled out with a 0.322 diameter slot-drill. 
The socket is put in the lathe, with the clamp- 
carrier of the milling-machine still attached to it, and 
supported at the back by the live centre, and at the 
front in a steady-rest, the running being tested with 
an indicator. e end is drilled up for 3} in., with 
a }-in. drill, the lathe-rest set to the correct angle 
for the taper, and the hole bored out with a stiff 
tool, following which a Morse taper reamer is run 
in to finish accurately. The flats on the mouth of 
the cotterway are filed to complete the work. 

The milling-cutter illustrated has its blank chucked 
and faced on each side, the hole drilled, and bored 
out to 0.990 in. It is placed on a mandrel, turned 
to size, the sides turned . and , a8 shown. 
A plug is driven in to allow the half-round keyway 
to be drilled. The blank is replaced on the man- 
drel, which is put between centres on the milling- 
machine, indexed for twenty-four teeth, and the 
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and knurled, then heated in a salt bath having a 
temperature of 820 deg. Cent., remaining in the 
bath for 15 minutes to thoroughly soak, and is thea 

uenched vertically in water. It. is placed between 

e centres of a grinding-machine and reduced to 
1.001 in., and subsequently lapped to size with cast- 
iron lap and emery and oil. The precaution is 
observed to = clay in the centre holes, when 
hardening, to lessen risk of cracks forming. 

















PARTICULARS OF TWIST DRILL SPIRAL. 





teeth cut with a 65-deg. mill. The blank is then 
put on 4 taper mandrel in the dividing headstock, 
tilted up to an angle of 86 deg., and a right-hand 
75-deg. cutter produces the teeth on one side, after 
which a similar left-hand mill cuts the teeth on the 
other side. The size is stamped, and the cutter 
heated in a salt bath and quenched. After this 
the hole is ground out arid the teeth cleared off and 
sharpened. 
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The engineering laboratories in this university 
are very well equipped. They include, among other 
plant, the following :—A 50-horse-power marine- 
type boiler, with induced draught, a compound 
vertical marine engine, with cylinders 10 in. and 
18 in. in diameter, made in the workshops, adapted 
to drive a 35-kilowatt two-phase generator. A 20- 
horse-powersuperheated steam generator and motor 
fitted for testing, a 25-kilowatt Parsons steam turbo- 
alternator, a 14-brake-horse-power De Laval steam- 


turbine, a 35-brake-horse-power Westinghouse 
three-crank gas-engine and generator, with testing 
apparatus. ere are also 40-horse-power motor- 


driven Ingersoll-Sergeant air-compressor, a gas- 
engine of 14 horse-power, an oil-engine, a turbine, 
a water-wheel, various pumps, and a 50-ton Buckton 
testing-machine.. The machine and fitting-shops 
are equipped with machine-tools and appliances of 
modern types. There is smith’s shop, and a wood- 
work shop eontaining six lathes and saws, &Xc. 


The dra -office accommodates eighty students 
at once. ‘ . 
As may be expected in Sheffield, the metal- 


lurgical department is very fully equipped. Amon; 
the plant may be mentioned the following se 
Siemens furnace of 2 tons capacity, a 1-ton 
Bessemer converter with bottom-blowing, side- 
blowing (Robert), and surface-blowing (Tropenas) 
fittings ; Siemens patent gas-fired crucible melting 
holes, a crucible steel house with coke-melting 
holes, pot-house and pot-making tools, annealing 
furnaces for the production of malleable cast iron 
and the annealing of steel castings, a re-heating 
furnace, an electro-pnéumatic hammer of 7 cwt. 
capacity, a cupola for iron 46 in. in diameter, a 
drying-stove, and equipment for the production of 
iron and steel castings ; a 50-ton single-lever testing- 
machine, air-compressor, rotary blower, a Brayshaw 
steel-hardening plant, with electric furnace for 
hardening high-speed steels. An electric crane of 
4 tons power spans one bay of the steel works. 
The laboratory contains up-to-date appliances, in- 
cluding a pyrometric installation, and a section for 


micri ic analysis, a magnetic laboratory, a 
section for com: tive testing of pyrometers, &. 
The elegtrical engineering laboratories are well 


equipped with steam and gas-driven generators, 
various motors and converters, &c. 

The various courses in engineering include chiefly 
the mechanics of machinery, hydraulics, heat 
engines, mechanics, strength of materials, a machine- 
tool course, mechanical drawing, machine design, 
civil engineering, including surveying, electrical 
engineering, with a special section for mining 
students. In the metallurgy section lectures on the 
production of iron and steel, on fuels and refractory 
materials, re metallurgy of iron, steel, 
and other metals are included, as well as geology 
for metallurgical and mining students. Practical 
mining also comes in for a good share of attention. 

The exhibit of the City of Leeds Education 
Committee is chiefly that of class-rooms. The 
courses of training are comprehensive and differen- 
tiated, including that for all classes of workers, 
from the employer downwards. The evening 
classes are organised to meet the needs of those 
engaged in local industries. The distinction is made 
between technical instruction adaptable to the needs 
of the workers in factories, and advanced techno- 
logical instruction for managers and leaders. For the 
latter a period of from four to six years is allotted. 
Schools are located in numerous parts of Leeds 
and its suburbs. The subjects include engineer- 
ing and electrical trades, building, leather and boot 
trades, clothing, chemical industries, bread-making, 
mining, textile industries, woollen, worsted, linen, 
&c., printing, and farriery. The scheme of study 
is co-ordinated, following a continuous course from 
the general evening schools and minor mechanics’ 
institutes, to advanced centres of educational work, 
finally terminating in the technical and other 
departments of the University of Leeds. For all 
students a preparatory course is insisted on in 
English, mathematics, freehand and instrumental 
drawing, wood and metal-work, and also first and 
second year’s general technical courses. In the 
third and fourth-year courses the studies are 
specialised. There are third and fourth-year courses 
for pattern-makers, foundrymen, fitters, smiths, 
and boiler-makers. In all, experimental mathe- 
matics is the first subject taken, and then the 
studies special to each trade. 

The electrical engineering course is very com- 
plete, including electric lighting and power trans- 
mission, telegraphy and telephony, a course for 








wiremen, another for tramway motormen, and one 
in electro-metallurgy. The building trades’ course 
includes classes for carpenters, joiners, bricklayers 
and masons, for plumbers, sanitary inspectors, 
architects, surveyors, builders’ clerks, painters, 
decorators, plasterers, and cabinet-makers. In 
the chemical industries are included metallurgists, 
alkali manufacturers, and others, gas manufac- 
turers, dyers, and others, and for analysts. Photo- 
graphy, the printing crafts, and book - binding 
courses are comprehensive. 





NOTES. 
Rartway Communications in Korea. 

Pourticat affairs in Korea are at the present time 
receiving a considerable amount of attention. It 
is beyond our sphere to enter into these, except 
in so far as they affect commerce, industry, or 
engineering ; but we would suggest the desirability 
of those who are interested in the country ascer- 
taining the actual facts before they accept some 
of the statements which are published. [t must 
be admitted that Ja has a very difficult task 
before her, and further that Korea demands our 
sympathy, placed as she is between China, Russia, 
and Japan. The political.conditions dominate the 
action of Japan, and this must be remembered when 
her action is criticised. _Meantime she is doing a 
great deal not only to put the administration of the 
country on something like right lines, but also to 
develop its resources. With a view to this, she has 
paid special attention to the construction of rail- 
ways. The railway system in Korea has entered 
on a new life. The revised tariff, as announced 
some time ago, is to be enforced, together with the 
issue of special reduced return tickets for the 
benefit of travellers between Chemulpo and Seoul. 
One of the many welcome changes just intro- 
duced is the running of the Seoul-New Wiju and 
Masan lines on Dyn: business methods. These 
lines were opened to traffic in 1906, but owing to 
the great dispatch made in their construction, many 
defects both in road-beds and accommodation sub- 

uently showed themselves, rendering the lines 
unfit for the conduct of business on an ordinary 
scale. They were then run on a semi-business 
method, and this fact made a journey very expen- 
sive. These drawbacks, however, will be overcome 
in the future. Another important innovation is the 
establishment of a new station in Fusan, and the 
opening to traffic of the section between that port 
and Soryo, the present terminus of the Seoul- 
Fusan line. A third important improvement is 
the running of a through train daily in each 
direction between the two extreme termini of the 
peninsula. The new through train will traverse 
the peninsula. 


New Evectric Rattway in Norway. 


The Thamshavn-Svorkmo (Lékken) electric rail- 
way in the Drontheim district, Norway, has now 
been opened for traffic. It proceeds from the 
Thamshavn station on the Onkedalsfjord on the 
left side of the Orkea River to Svorkmo station, 
180 ft. above the level of the sea. The maximum 
gradient in both directions is 13.3 per mille, ex- 
cept the ascent from the Thamshavn station, which 
is about 40 per mille. The smallest curve radius 
is 835 ft. ; the line from Svorkmo to the Lékken 
copper and sulphur mines is expected to be 
ready during the autumn of 1908. The greatest 
gradient in this section is about 40 per mille, 
and the smallest curve radius 200 ft. The dis- 
tance. between Lékken station and Thams- 
havn is 16 miles, and all the bri are of 
iron. The power is supplied by the Skjenald fall, 
situate some 6 miles from Thamshavn, and belongs 
to the company. The height of the fall is about 
195 ft., and its power is about 3000 horse-power. 
The power-station contains five turbines, of an 
aggregate capacity of 3080 horse-power. The 
turbines, of which the number of revolutions is 
kept at 750 per minute by automatic hydraulic 
regulators, are directly coupled to three-phase alter- 
nate dynamos, with an aggregate of 2725 kilovolt- 
amperes. The voltage of the dynamos is 1000 volts, 
which by oil transformers is transformed to 15,000 
volts. e electric line is at Baardshaug Station 
divided, one branch’proceeding to the Lékken mines, 
the other along the railway, to transformer station at 
the Thamshavn railway station, where the voltage 
is reduced from 15, volts to 600 volts by oil 
transformers, and the current is led to three- 
phase motors, which are directly coupled to gene- 





rators producing one-phase alternate current 
of 6600 volts. There are two transformer 
each of 250 kilovolt-amperes, with induction-free 
loading. The current working the line proceeds 
from the transformer station at Thamshavn with 
a voltage of 6600 volts one-phase alternate current. 
There are three 20-ton locomotives, each of 160 
horse-power, which are fitted with turnable bogies. 
The current is taken —- the wire by means Va 
ntograph receivers, which are pressed against the 
ire as ett air, this current being reduced to 
540 volts by means of an oil transformer, while the 
voltage can be down to 240 volts during 
the starting. Westinghouse air brakes are used ; 
the air being supplied by an electrically-driven 
compressor. The rolling stock also comprises an 
English motor saloon iage, with the same elec- 
tric fittings as the locomotives, but with only two 
motors of 40 horse-power. The power-station also 
supplies power and light to the shavn Works. 
mshavn Harbour has a considerable coasting 
traffic, and the ore export from the Meldaleen 
Mines will take place vid Thamshavn. Installations 
for this purpose are at present proceeding, includ- 
ing large ore bins, a rope railway to the pier, &. 


Rartway Srprves Rents. 


A case of some interest to mining and coal 
firms and all those using railway sidings was de- 
cided lately in the House of Lords, in which the 
judgment of the Court of Appeal was upheld, 
and that of the judge in the Court below was 
reversed. The appellants were the Midland 
Railway Company, and the respondents Messrs, 
Myers, Rose, and Co., Limited, against whom a 
claim was made for rent of sidings, the coal-trucks 
of the respondents having been allowed to remain 
on their *‘ wait-order” sidings beyond the time 
prescribed by the railway company’s notice. It had 
been the practice of the railway company to shunt 
the loaded coal- wagons of their customers into “ wait- 
order”’ sidings, there to remain till their customers’ 
orders were received as to their ultimate destina- 
tion. The customers, in effect, made a dépét of the 
railway company’s sidi and at length, on July I, 
1905, notice waa sent by the railway company to 
Messrs. Myers, Rose, and Oo. that after the expi 
of three days’ free waiting on the ‘‘ wait-order” 
sidings, coal-wagons would be charged at the rate of 
6d. per wagon per day. The customers protested, 
but nevertheless continued for two years to send 
wagons to ‘‘ wait-order” sidings, when charges 
amounting to some 900l. accumulated. The colliery 
firm defended the action brought by the railway 
company, on the ground that they had never con- 
tracted to pay any charge for sidings. They also 
contended that Part 4 of the Schedule to the Order 
of the Midland Railway Company’s Order Con- 
firmation Act, 1891, which provided that the charge 
‘‘for any accommodation or services rendered 
by the company within the scope of their under- 
taking by the desire of the trader, and in respect of 
which no provisions are made by this schedule, is 
such reasonable sum as the company may think fit 
in each case,” did not give the railway company 
the power to fix an arbitraryrate. The judge, they 
contended, should have left it to the jury to decide 
what was a reasonable charge. The Court of Appeal 
held ‘this view, their chief reason being that they 
understood the Order Confirmation Act of the 
Midland Railway Company, 1891, was a complete 
code of maximum rates with regard to merchandise 
traffic, and even though the service was a voluntary 
one, this ch for ‘‘ wait-order”’ sidings rent 
should come within the schedule, which also in- 
cludes voluntary services, and limits the amount of 
the charges in respect of them. The matter being 
of so much importance, the Midland Railway Com- 
pany appealed to the House of Lords, when the 
view was taken that this service of ‘‘ wait-order” 
sidings, though it was one which the railway com- 
pany could not be compelled to render, like other 
extra services sometimes rendered, came within the 
scope of their duty. The statutory schedule of 
charges therefore did not apply, and the railway 
compat were free to make a contract at common 
law. e amount charged was not for service or 
accommodation, which the Act contemplated as 
being within the scope of the railway company’s 
business ; it was really for rent for the use and 
occupation of the siding by the traders. The House 
of Lords held the Court of Appeal was right, but 
that the Midland Railway Company were entitled to 
c rent, not upon the common law contract, 
but by the statute which allows them to make a 
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reasonable charge, the ‘‘reasonableness” being a 
question which is for the jury, and not for the 
Midland Railway Company to decide. 


Tue SvAtorossen Power-Station, Norway. 


The Sviilgfossen waterfall is situated in the 
Tinn river, some 3 miles north of Notodden, and 
about 38 miles from Skien, in the eastern part of 
Telemarken. The Tinn river, which at Notodden 
falls into the Hitterdall water, is the largest of the 
rivers which drain the Skien water area. The 
average volume of water of this river, when all the 
projected regulations have been carried out, amounts 
to at least 87 cubic metres per second. So far the 
following two regulations have been completed :— 
the Mésvand, about 50 square kilometres water 
area, with a regulating basin of about 800,000,000 
cubic metres; and the Tinnsjéen, also about 50 
square kilometres water area, with a regulating basin 
of about 250,000,000 cubic metres. ‘The remaining 
regulation works only comprise those connected with 
a couple of smaller mountain streams. The power- 
station is calculated to yield about 40,000 horse- 
power. The constructive work comprises a dam 
across the narrow river-bed at the original Svi'gfos, 
whereby a fall of about 17 metres is gained, making 
a gross height of fall of 48.4 metres, whilst the 
station’s net height of fall is 45.9 metres. The 
dam is built in an angle, and both in its eastern 
and southern wing there are arrangements for 
letting through water when the river is unusually 
swo'len. The dam is also fitted with a bottom 
drain, in order to be able to lay dry the dam if 
desired, and with two regulating-sluices for the 
daily regulating of the water. The dam is made of 
concrete. The water is led to the distribution 
basin through a short canal, about 150 metres long, 
and a subsequent tunnel, some 510 metres long. 
At the entrance to the canal there are arrange- 
ments for fixing timber locks, so as to be able to 
lay the canal and the tunnel dry. The tunnel 
has a sectional area of 40 square metres, and a 
gradient of 1 in 850. The bottom of the tunnel, on 
its entering the distribution basin, is raised about 
1 metre, whereby a kind of threshold is formed, 
which retains any rubbish carried along by the 
river, and which can be swilled out when neces- 
sary. The distribution basin, which lies on a 
plateau right above the power-station, is almost 
completely built of concrete; its capacity is about 
8000 cubic metres. In its north-east corner is an 
overflow escape, which receives the water that 
becomes superfluous by variations in the amount re- 
quired by the turbines, The water is led to the tur- 
bines through four chambers in the western part of 
the basin ; each chamber can be closed automatically 
from the power-station by means of wooden doors. 
Behind these are very close lattice doors for the 
7 of retaining any dirt or other rubbish that 
might have found its way into the chambers. An 
iron pipe surrounded with concrete leads from each 
chamber down to the power-station, which contains 
four generator turbines of 10,000 horse-power each, 
and two exciter turbines of 500 horse-power each. 
The turbines are coupled direct to the four 
3-phase alternate current dynamos, which yield 
an electric current of 10,000-volts pressure. The 
power-station, the dimensions of which on ac- 
count of the natura] conditions, it has been neces- 
sary to limit as far as possible, is 11 metres wide 
and 56 metres long. In order to gain space, the 
ae is so placed that the axes of the machines 
ie in the longitudinal direction of the power- 
station. From each turbine there is a delivery- 
pipe down to the joint outlet. The electric cur- 
rent is transmitted to the saltpetre works at 
Notodden through overground wires, a distance of 
about 3 miles, 


Japan's Financrat Posrrion. 


The publication of the Financial and Economic 
Annual, issued by the Department of Finance of 
Japan, has been delayed somewhat this year, we 
presume on account of the change of Government 
in Japan and the special circumstances connected 
with the finances of the country arising out of the 
great expenditure in the war with Russia. It has 
now come to hand, and will be perused with inte- 
rest by all who study the affairs of our ally in the 
Far East. In form and appearance it continues to 
improve, and is now one of the most compact and 
well-arranged publications of its kind. A very 
striking feature of the book is the graphic illustra- 
tions which accompany the tables dealing with 
financial matters. We cannot, of course, enter 





into a discussion of general financial affairs in 
Japan, we are only concerned with them in 
so far as they affect industry and commerce. 
The Annual gives an excellent synopsis, not only 
of the finances of the country, but also of the 
developments which have taken place in trade 
and industry. When we look back a few 
years we see that these developments have been 
most remarkable, and it behoves the people of this 
country to study them with care, and extract from 
them the lessons which they are so well calculated 
to teach. The estimates for the expenditure for 
the year 1907-8 put the ordinary expenditure at 
422,771,095 yen (43,316,7111.), and the extraordi- 
nary expenditure at 213,118,795 yen (21,835,9421.), 
making a total of 635,889,890 yen (65,152,6531.), 
which was an increase of 130,927,401 yen 
(13,414,693/.) on the preceding year. This increase 
was mainly due, in the ordinary expenditure, to an 
increase in pensions and annuities, the national 
debt charge, and the expenditures of the Resi- 
dency-General and other special departments, and 
to an increase of expenditure consequent upon the 
strengthening of military defences ; while the in- 
crease in the extraordinary expenditure is attribut- 
able to the enormous expenditures required for the 
enlargement of the harbour accommodation at 
Kobe, streng‘ hening of military defences, replenish- 
ment of warships and torpedo-boats, grants in aid 
of agriculture and industry, establishment of the 
Tohoku (North-Eastern) University and other 
educational institutions, and holding of the Japan 
Grand Exhibition, and for the extension of the 
telephone exchange business. The tables showing 
the growth of national income and expenditure 
ive some idea of the rapid development of Japan. 

he increase of the national debt is a most striking 
feature ; but the figures must be carefully examined 
to see their real meaning, as they include the 
amounts paid for the nationalisation of the railways 
and for other public undertakings, which represent 
capital on which a good return is paid. The extra- 
ordinary expenditures in connection with the war 
with Russia were largely met by means of public 
loans, the total amount of which is calculated to 
reach the sum of 1,700,000,000 yen (174,180,3281.) 
from the outbreak of the war till the end of 1906. 
This is a very large sum, but the Japanese Govern- 
ment have boldly faced the problem before them, 
and have determined to repay it in about thirty 
years; and if nothing very unexpected happens, 
they will do it. The of the Annual dealing 
with this subject will studied with special in- 
terest by the investors in Japanese bonds. Part II. 
deals with agriculture, industry, and commerce, and 
gives a very good idea of the growth and present 
conditions of these departments. Part III. is 
taken up with foreign trade, and Part IV. with 
banking and money market. Part V., which deals 
with communications, will probably appeal most to 
engineers, as it gives a very good outline of the 
railways, shipping, telegraphs, telephones, and 
other means of communication, not only as regards 
their extent, but also their financial results. We 
commend the book not only to all who are in- 
terested in Japan, but also tothose who study the 
conditions which are necessary for the rapid de- 
velopment of a modern State. 


Tue Decomposition oF WATER VAPOUR BY 
Evecrric Sparks. 


In 1861 Perrot observed that, while the decom- 
position of water vapour appeared to take place 
along the entire path of a spark, and not only close 
to the electrodes, the gas collected from the neigh- 
bourhood of the anode contained an excess of 
oxygen, and the cathode gas an excess of hydrogen ; 
the total amount of gas was equivalent to the 
copper deposited in a voltameter. J. J. Thomson, 
repeating these experiments, found that the pole 
at which the excess of either gas appeared depended 
upon the length of the spark ; with a long spark 
the excess of hydrogen appeared at the cathode, 
with a Me | short spark, or arc, at the anode. 
Thomson, therefore, assumed that the separation 
of the two gases was the result of the motion of 
charged hydrogen towards one pole, and of charged 
oxygen towards the other pole, and that the 
charge changed with the spark-length. Chapman 
and Lidbury observed in 1902 that the position 
of the nozzle through which the steam was intro- 
duced with to the poles was of influence. 
In the Philosophical Magazine for July, Arthur 
Holt, Junr., and Edwin -Hopkinson, of the 
University of Manchester, published the results of 





a further study of the problem, which they seem 
to have cleared up. They had noticed that 
hydrogen and oxygen could be separated to a 
considerable extent by the difference between 
the rates at which they diffuse through water 
vapour at low pressure, and they concluded that 
hydrogen would always diffuse quickly through a 
stream of vapour, even if rapid, while the diffusion 
of the oxygen would be influenced by the rate and 
direction of the vapour current. They arranged 
three bulbs in such a way that the water vapour 
passed through a third lower bulb while the 
electrodes were in separate bulbs higher up, ‘sym- 
metrical to the vapour bulb. It was, indeed, 
found that with a slow vapour-stream there was 
little separation of the two gases, but with more 
rapid currents the separation became almost com- 
plete. Parallel tests conducted with’ carbon 
dioxide confirmed this conclusion. The spark splits 
carbon dioxidé into carbon monoxide and oxygen, 
two gases which diffuse almost at the same rates. 
Little separation should hence result, independent 
of the rate of the gac-stream, and hardly any sepa. 
ration was observed. Other experiments explaiued 
the influence of the relative position of the vapour 
entrance to the poles. he peculiar decom- 

ition seemed, therefore, to be substantially a 
diffusion problem ; but the experiments did not 
explain the influence of the spaik-length and 
Lidbury and Chapman’s observations that the total 
amount of water vapour decomposed and the extent 
of separation were greater when the en‘rance was 
near the cathode than near the anode. As the elec- 
trodes disintegrate during the electiic discharge, 
the cathode much more than the anode, and as the 
film of metal redeposited on the glass wall may 
have a catalytic effect, it occurred to the authors 
that recombination of the two gases might occur. 
This, in fact, proved to be the case. The experi- 
ments were so arranged that the steam passed up- 
ward from one wire electrode to the other. When 
the lower electrode was the cathode, the decom- 
posed steam rushing upward would find very little 
catalytic film near the anode above. When the 
cathode was above, recombination would be favoured 
by the film in the upper bulb, more with thin rods 
in narrow bulbs than with thick rods in wide bulbs. 
The many metals tried may be classed in two 
groups—the aluminium and the platinum groups. 
Aluminium is covered with a film of oxide, does 
not disintegrate much, and did not favour recom- 
bination; iron, nickel, zinc, cadmium, tantalum, 
&c., went with aluminium. The platinum metals 
do not oxidise, or, if they do, like osmium, they 
yield a volatile oxide ; the disintegrated metals act 
catalytically. Two metals behaved somewhat ex- 
ceptionally ; silver volatilised, but did not appear to 
favour combination ; palladium, known as a powerful 
catalyser, showed peculiarities which were cleared 
up by further experiments. The authors’ expla- 
nation’ of Thomson’s observations is not easily 
abbreviated. One important point is that with a 
very short spark the whole zone of decomposition 
would lie within the catalytic zone surrounding the 
cathode; with a long spark the decomposition 
would partly take place outside this zone. The 
authors conclude that the electric decomposition of 
gases by sparks must not be thought to be analo- 
gous to the electrolysis of liquids, and that the 
ar engeresa of the former are mainly due to dif- 
usion phenomena. 





Perroteum Comping In AvsTria.—The producers of 
petroleum in Austria have just formed a combine, which, 
under the name of ‘‘ Producentenverband,” probably will 
be made to comprise even the smallest producers. The 
members und e to leave the whole of their produce 
of petroleum in the hands of the union for it to sell, and 
24 per cent. of sales revenue go to a fund intended to 
strengthen the position of the union. There is also 

uestion of extending the union so as to make it comprize 
the refiners. 


Tue InstrTuTE oF Marine Encingrrs.—The Denny 
Gold Medal, provided for by the late Peter Denny, 
LL D., and awarded each session for the best paper read 
before the Institute of Marine Engineers, has been 
awarded to Mr. Robert Elliott, B.Sc. (Member), of 
Greenock, whose paper on ‘‘ Repairs to Ships” (Part 3, 
Repairs to Hulls, and Part II., Repairs to Machinery), 
read on October 28 and November 18, 1907, has been 
adjudged the most meritorious of Go mewn read during 
the session of 1907-8. The paper embodies a great number 
of Mr. Elliott’s observations during a long experience as 
@ surveyor, su ising vessels of every description, and 
encountering In almost. every conceivable form, 
and forms a work of much practical utility. Mr..Elliott’s 
many friends will be pleased to hear of his success, 
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*“THE PROBLEM OF FLIGHT.” 
To THe Eprror or ENGINEERING. 
Srm,—I would like to say to Mr. Horatio Phillips and 


| 


} 


others that I did not ask the question regarding the action | 


of aeroplanes at different angles and velocities because 


I did not know or was unable to explain; as a matter of | 


fact, I left a very simple solution with the editor of Encr- 


14-Ib. mark, beyond 20 lb., and then gradually fell 
back to 14 lb. This indicated that when the air was 
stationary about the screw, and the screw suddenly 
started, the thrust became considerably larger than when 
a point had been reached where the air had been set in 
motion. 

In some experiments which followed I found that the 
screw became more efficient if it was allowed to move 


NEERING before my letterappeared. My > in putting | forward into new air, the inertia of which had nob been 


the question was to throw some additiona 


light on Mr, | disturbed. Suppose, for example, that my screw slip 


Rankin mega theories ; anyone who is able to solve | while standing still was 70 miles an hour, and the thrust 


the question wil 


be able to see where Mr. Rankin Ken- | 14 lb.; upon attaching the same screw to an apparatus 


nedy isin error, I am sending you herewith a sketch of an | that allowed it to advance, the screw thrust remained 
apparatus which I madefor testing screw-propellers(Fig. 2). practically constant up to 45 miles an hour; therefore, a 
The propellers tried were from 18 in. to 2 ft, in diameter, ' s!ip in the air of 25 miles an hour under these conditions 
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and of many shapes, as will be seen by the illustration 
(Fig. 1); the power was transmitted by a belt to the 
ae pulley cc, and the countershaft from which 
the power was transmitted was provided with a very 
sensitive and aceurate dynamometer, having a long pointer 
and an index marked in horse-power and fractions 
of horse-power. The screws were made with a great 
degree of accuracy as regards smoothness and pitch. 
When a well-made screw was tested, I found that 
if I multiplied the screw thrust in pounds by the 
pitch of the screw in feet, and this product by the number 
of turns in a minute, it corresponded exactly with the 
readings of the dynamometer. It appeared to me that 
it should have been less, but I repeated my experiments 
many times and found that there was no mistake about 
it; the work done on the air corresponded exactly with 
the power consumed. This led me to believe that the 
skin friction was vary small, and in order to test this I 
made an object with blades of the exact size and thick- 
ness of the screw used, but without any twist or pitch at 
all. The blades cut clean through the air without making 
any disturbance, and, curiously enough, although my 
dynamometer was so sensitive that the pointer would be 
moved away from the zero pin by placing the tip of the 
finger on the shaft b, the dynamometer failed to indicate. 
This certainly demonstrated that the skin friction was 
extremely small. I then placed a sheet of tin of the same 
diameter as the screws in position and found that it did 
require a certain amount of power to rotate it, which evi- 
dently was dve to some irregularity in the sheet of tin. 
I am satisfied that if I had used a saw-plate without teeth 
and running perfectly true, the skin friction would not 
have been sufficient to show on the dynamometer. 

{In testing screws 18 in. in diameter and 24 in. pitch, I 
found if I ran the engint fast enough to produce a screw 
thrust of 14 Ib. and then'ran the belt off, that the pointer 
would mount beyond 20 Ib. if the belt was suddenly run 
cn. It occurred to me that momentum might have some- 
thing to do with this phenomenon, and in order to test 
this I limited the travel of the pointer to 14 lb., and 


1unning the belt on suddenly again, the pointer left the 





% 


was equal to a slip of 70 miles an hour while the screw 
was standing still and expending its energy in maintaining 
a current of air already established. 
Yours faithfully, 
Hrram 8S. Maxim. 
Thurlow Park, West Norwood, London, 8.E , 
July 29, 1908. 





To THE EpiTor oF ENGINEERING. 

Srz,—Kindly permit me to thank you for inserting my 
remarks in your issue of the 10th inst., in reply to Sir 
H. Maxim and Mr. H. Phillips. Without any desire to 
cause this subject to degenerate into mere word wrangling, 
which will never help on the problem of aviation, I should 
highly esteem the additional favour of an opportunity of 
replying to several correspondents with a view of facili- 
tating successful flight by mechanical engineering skill. 

Sir H. Maxim, I trust, will agree that there has been 
no wish to cavil nor any desire to embark upon per- 
sonalities in my denunciation of his views and contentions ; 
hence he will frankly admit that if I have misnamed and 
misinterpreted precisely the question as to whether a 
soaring bird sustains the great pressure of air beneath the 
pinioris when extended in the teeth of a gale by the reaction 
of each powerful pectoral muscle sustaining the weight of 
bird by the great compressive or tensional resistance of 
these pectorals, then if the high tension or strain of sup- 
porting be relaxed for one instant the wings will collapse 
and the bird fall headlong. It is utterly ridiculous, there- 
fore, for Sir Hiram Maxim to persist in the assertion that 
these gliding birds navigate the whirls and eddies of the 
tremendous forces of Nature, as exemplified by the high 
gales experienced atsea, without effort, even though there 
is no need for man to servilely reproduce this feat on 
exactly the same principle, as the majority of aéronautical 
students imagine. 

With regard to Mr. Hollands’ contentions relative to 
my tabulated screw-thrusts, quoted from as authentic a 
source as possible, I am quite aware of the high eae geo 
of lift accorded to Kress, and have investigated the 
figure given, as I wish to get at the actual horse-power, 
which presumably is but a fractional part. It is note- 
worthy that when the power is low the thrust is corre- 
spondingly high in inverse ratio to the lift. Thus we 

nd by Professor Pickering’s experiments that, with a 
5-ft- screw and the expenditure of 0.0013 horse-power, he 
records a thrust of 232 lb. per horse-power. When, how- 
ever, he actually applied one horse-power to a 12 ft. screw, 
the thrust yielded but 48 lb. per horse power, whilst con- 
tinuing the trials with a 20-ft. screw and 20 horse-power 
the lift gave 420 1b. only, or 21 Ib. per horse-power. If, 
therefore, Mr. Hollands will compare these various dia- 
meters and thrusts as well as his own results, he will dis- 
cover a close relation between them all, the average 
thrust commencing from 25 lb. per horse-power with a 
64-ft. diameter screw, increasing in proportion as the 
diameter (or augmented area), swept out by the periphery 


of the blades in rotation, the lift increasing as the arca 
properly applied increases with the power. 

Teaco I would point out to the student of aviation, as 
well as to Mr. S. Hollands, that, before we accept as final 
or necessary the high superiority of lift recorded by one 
special design of e, sufficient reliable data is to hand 
whereupon to base a particular line of experimental work 
without troubling about securing abnormal lift per horse- 
power in a screw in order to attain practical flight. A 
perfected design of complete apparatus, embodying both 
natural and artificial stability, and with sufficiently large 
propellers and sustainers in proportion to the power, even 
if constructed of flat rectangular form, similar to the toy 
screws of wood of our boyhood, actuated by hand, is far 
more reasonable, and likely to succeed in prolonged 
flight, than elaborately constructed screws of high efficiency 
in a poorly-designed machine. Personally 1 consider— 
and facts would seem to confirm the samé—that in a 
properly.constructed helicopter, built in accordance with 
true natural laws, the lift per horse-power when in pro- 
gressive flight will average, with a Maxim or Farman 
screw, 80 lb , if not more. 

With regard to Mr. Kirkby’s arbitrary remarks anent 
the uselessness of the ascensional screw type of flying 
craft when compared, with regard to duration of voyaga, 
with the aeroplane, he should bear in mind, as I have 
already stated, that failure hitherto to attain success on 
this principle is due to no error of the principle itself, but 
to its faulty application by adherents from Paucton to 
Cornu and Bertin; who all make the same singular mis- 
take of placing the centre of gravity in the centre of the 
machine. Consequently, although it is quite feasible to 
elevate the machine to any height perpendicularly, in 
tran: lation, the centre of gravity so located proves an 
immense “drag” to forward motion, end the flight 
becomes imperfect and erratic. Note the trials of the 
Bréquet machine. 

1 am certain that had Sir H. Maxim and many other 
experimenters realised and treated with less disdain the 
lessons of the superior qualities of the natural direction 
of the bird’s wing as travelling surfaces, and other teach- 
ings of Nature, and their application to a thoroughly 
well-designed ascensional.screw type of flying-ship, with 
auxiliary systems of wings capable of flexure in opposi- 
tionary winds, and to act as automatic parachutes, avia- 
tion by now would have attained high progress. The 
helicopter is quite as susceptible of flight by utilising 
existing currents of air, or creating them for sustentation, 
as is the aeroplane, and, indeed, is better qualified for the 
task, The future of aerial locomotion lies not with the 
elevation of great weights by a superior form of screw 
nor the adoption of the gyroscope for the aeroplane. It 
is significant that so far no correspondent has replied 
satistactorily to the points I have raised in regard to 
location of centre of gravity, individual flight, &. The 
true conquest of the air is within the attainment of man 
with present engineering skill as soon as he is sufficiently 
educated to realise it and wise enough not to abuse the 
means he has. 

Yours truly, 
Epear E. Wirson. 

67, Sutherland-street, Pimlico, July 25, 1908, 


To Tae Eprror or ENGINEERING, 

Srr,—I notice in Sir Hiram Maxim's letter of July 15 
that he apologises to the formula P= K V2, for, I presume, 
using it in an ——— to calculate the upward lift from an 
experimental aeroplane. It has been pointed out by 
more than one of your correspondents that the thrust is 
the product of the mass of air moving downwards by its 
velocity. 

In reality these two formule seem to me to be closely 
connected, as the following will show :— 

1. If we force a body of air 1 square foot in area down- 
wards at the velocity of 30 miles per hour, equal to 44 ft. 
per second, we get a thrust of 

0.075 x 1 x 44 x 44 
32 


0.075 being the weight of a cubic foot of air. 

2. Now if we expose a plate 1 square foot in area to a 
current of the same velocity, we should get a pressure or 
thrust from the above of 


P= AK V?=1 x 0.005 x 30 x 30 = 4.501b., 


V being in miles per hour, K having the old experimental 
value of 0.005. 
_ The above agreement is surely what we should expect, 
inasmuch as action and reaction are equal and opposite. 
Yours faithfully, 
J. P. Porrer, 
9, Gray’s Inn-square, London, W.C. 


= 4.54 1b, 





To THe Eprror or ENGINEERING. 
_ Sin,—I see an error has crept into my letter in your 
issue of July 24. For the words “halve the diameter of 
a ecrew,” read ‘** halve the area of a screw circle,” 
I am, Sir, yours faithfully, 
Abert P, Tuurston 
Rouen, France, August 5, 1908. 








FORCED LUBRICATION. 
To THe Eprron or ENGINgERING. 
Srr,—Will you allow me to make a small correction in 
our excellent report of the proceedings of the Mechanical 
ingineers at Bristol? In my brief remarks upon the 
President's valuable paper on ‘‘Forced Lubrication for 
Axle-Boxes” I was anxious to show that the paper was 
not of interest only to railway, but to all engineers, for 
there are few classes of shafts which are not affected by 
the tendency to higher speeds ; and as regards many of 





them, we must look forward to fresh applications of 
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forced lubrication. In puppet of this view I instanced 
the double-acting engine, which, some years ago, for high- 
speed work was ically ‘‘out of the running” in com- 

rison with the si acting constant-thrust engine 
urnished with splash lubrication, but which was restored 
to its natural ey gg position by the use of forced 
lubrication. ps do Be rege see oy jn 
no intention of saying—that the position of the two types 
had been ‘‘ reversed” by the application of forced 
lubrication to the double-acting ongine, Forced lubri- 
cation eliminated the bearing troubles which had pre- 
viously disqualified, or, at least, handicapped, the high- 
speed double-acting engine; but it. did not touch the 
economic gains of the single-acting engine from small 
clearance and perfect drainage, and from other features 
of the single-acting system. : 

In saying that the steam-turbine could not be used 
without forced lubrication, though its bearings are under 
the most unvarying hgnearane in the same direction, nor 
nelped by any sort of reversal of stress, or even by the 
shaking which railway axles experience, I intended, of 
course, to refer only to turbines which run at high oer 
I have no doubt that a marine turbine, running slowly 
enough, might be efficiently lubricated by other means. 

Yours faithfully, 

August 4, 1908. Mark Rosinson. 








NEGATIVE PRESSURES AND SCREW 
PROPULSION. 

To THE Eprtor or ENGINEERING. 
Sir,—Mauch doubt and confusion of ideas exist as to 
whence arise ‘‘ negative pressures” —which, admibtedly, 
afford more than half the thrust got with ships’ screws— 
and as to how they are developed and to what extent 
oy are obtainable. 

me authorities hold that, water being a non-viscous and 
incompressible fluid, the water forward of the screws can 
and must exert the full fluid pressure due to head of water 
and of atmosphere on the forward blade-surfaces of a 
rotating screw so long as the column of water remains in 
full and unbroken contact with such surfaces. Others are 
equally confident that such must be diminished 
By the receding motion of the forward blade-surfaces, from 
the water forward of same, in proportion to the amount 
of energy then dissipated in the water which follows up 
"Say tel is th h dissipated d 

y impression is that such energy so dissipa oes 
not oar | affect the fluid pressures on the blade- 
surfaces ; that the motions that thus arise in the 
water are largely, if not wholly, caused by the force of 
gravity, the acceleration due to which, retarded or other- 
wise, has nothing whatever to do with the potential energy 
which enables a fluid to exert on the surface of any sub- 
merged solid a pressure equal to its weight plus that of 
the atmosphere. 

These are matters of much importance, and I trust that 
you will bring them under the notice of your readers. 
ours truly, 
Enquirer. 





““GEoLoGIcAL Survey or Great Britain.” — The 
volume published by the Board of Agriculture and 
Fisheries, being the summary of progress of the Geo- 
logical Survey and Museum for 1907, gives an account of 
the work of the Geological Survey for the past year. In 
England and Wales work has been carried on in the 
Lizard, in North Cornwall, and the borders of Devon 
near Tavistock, in the Pembrokeshire coal-field, the 
northern part of the Derbyshire coal-field, and ering 
areas near Mansfield and Ollerton. In Scotland the 
re-survey of the Midland coal-field has been continued, 
and much other work has done in the Northern 
— and Caithness, in the area between Glencoe 
and Ben Nevis, and in the islands of Mull and Colonsay. 
There are special contributions dealing with certain 
igneous rocks known as Mugearites, with the marine beds 
near the base of the carboniferous red barren measures of 
Scotland, the eastern extension of the Nottinghamshire 
and Yorkshire coal-fields, and with the cuttings on the 
Great Western Railway branches in progress in Oxford- 
shire and Somerset. Notes on dates of the earlier pub- 
lished Geological Survey maps and a list of the MS. 
maps in the library are given. 

Tue Late Mr. James SneppaRD.—We regret to 
announce the death of Mr. James Sheppard, who for 
some ten years past has been a member of the executive 
of the British Fire-Prevention Committee, and a most 
active worker in all fire-preventive questions. He was 
most actively associated with the testing operations of 
the committee, having been the d ing member on no 
fewer than forty tests, in respect of which reports have 
been issued. For the International Fire Congress held 
in London in 1903 he was honorary secretary of the meet- 
ing. He acted as chairman of the International Library, 
and was a member of the Special Commission on Concrete 
Ag tes, and an honorary member and worker in 
many fire-service societies both at home and abroad. B 
— an insurance surveyor, acting for the N 

ritish and Mercantile Insurance Company, he, however, 
both professionally and of 
his work far beyond the 


Eeivately, extended the sco 
) ts of that vocation, and was 
as an authority on all constructional questions 
where fire protection was a matter of consideration. He 
held the Russian gold medal for zeal, and other forei 
distinctions. He was a member of the Council of 


London Insurance Institute, and pecan enjoyed quite 
exceptional popularity. He died at the age of 68 sont. 


His funeral took on Wednesday last, the 5th inst., 
at the Islington Cemetery, and at it the various societies 
and corporations with which he was associated were 


represented, 
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DIAGRAMS OF THREE MONTHS’ FLUCTUATIONS IN PRICES OF METALS. 
(Specially compiled from Official Reports of London Metal and Scotch Pig-Iron Warrant Markets.) 


JULY. 


JULY. 


In the accompanying diagrams each vertical line represents a market day,.and each horizontal line 
represents Is. in the case of tin plates, hematite, Scotch and Cleveland iron, and 1l. in all other cases. 
The price of quicksilver is per bottle, the contents of which vary in weight from 701b. to 801b. The metal 
prices are perton. Heavy steel rails are to Middlesbrough quotations. Tin plates are per box of I.C. cokes. 





THe SwepisH-GeRMaN SreaM-Ferry Service.—The 
railway authorities of Sweden and of Germany have 
now arrived at an arrangement as the sleep- 
ing-car traffic, the whole of which will be taken over 
by Sweden. The State railways of this country have in 

e meantime to order eighteen special sleeping- 
cars for this traffic, which will run regularly between Stock- 
holm and Berlin, and during the summer season (June 15 
to September 15) also to Gothenburg and Christiania. 


THE LATE Mr. ALFRED TRAPPEN.—Mr. Alfred Trappen, 
who passed away in the last week in May, a fewdays before 
pages his eightieth year, had had a prominent share 
in the development of the Westphalian iron industry. 
Born in June, 1828, at Hirde, in Westphalia, he was 
educated at Elberfeld, where he also visited the trade 
school. Misfortune having befallen his ae pe he could 
not complete his studies at Berlin, as he hoped to do, 
and he en’ the engine works of his cousins, Messrs. 
Kamp and Co., with whom he remained connected for 
firm is now the. Mirkische Maschinenbau-Anstalt L. 
Stuckenholz A.-G., of Wetter, Westphalia. In 1867 





nearly sixty years, from 1845 to 1904. The title of the| whi 





Mr. Trappen became technical manager of the works. He 
interested himself first in textile machinery, for which a 
considerable demand arose in the district. The develop- 
ment of railways and mines turned his attention more 
to heavier inery, and he was always proud of two 
mine pumps which he, when twenty-six years of 
t down in a shaft near Witten under considerable 
eats. 7 improved the — yur seeped -_ 
i is valve gear to it in b is mos' 
on his steam-hammer. He built the first Fr 1363, 
and by the time of the Exhibition of Vienna in 1873 the 
Prussian Government induced him to send a giant hammer 
to Vienna, and contributed towards the heavy expense 
for its erection. Dr. Matschoss, who valued Mr. Trappen’s 
assistance as an engineering historian, mentions, in the 
Zeitschrift des Vereines Deutscher Ingenieure, that the 
hammer was marked ‘‘sold” at 12 o'clock on the same 
morning on which the public had been admitted at 10. 
Mr. Trappen was also awarded the first prize. > 
Trappen further did a deal to overcome the troubles 
ich the lining of Thomas converters gave in the 
early days. The result of his journey to Russia in 1874 
was the erection of the first works there, 
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INDUSTRIAL NOTES. 


Tue report of the Select Committee of the House 
of Commons on Home- Work was issued last week, and 
is a most important report. General sentiment is 
averse to “‘ sweating,” and yet it has crept into a 
large number of industries, and all attempts hitherto 
have failed even to prevent its development. The 
inordinate desire for cheapness has been a chief cause 
of ‘‘ sweating,” and in this respect the working classes 
are the greatest sinners, through poverty or wasteful- 
ness, or both. But the exigencies of trade have done 
much, for the —_- = the times wot genus of 
ready-made goods o escriptions, and these goods 
are Pose manufactured under very sad conditions. 
The limited number of industries mentioned in the 
report—five only—are not the only trades affected, 
for the boot and shoe trade and the furniture trades 
are nearly, if not quite, as bad. The legislation pro- 
posed, it is said, ‘should at first be tentative and 
experimental, and should be limited in its scope to 
home-workers engaged in tailoring, shirt-making, under- 
clothing, and baby-linen trades, and in the finishin, 
processes of machine-made lace,” But, it is added, 
‘the Home Secretary should be empowered, after 
inquiry made, to establish wages boards for any other 
trades.” This proposal, if carried out, will add enor- 
mously to the work of an already overcrowded depart- 
ment, and ought to carry weight as regards the 
establishment of a Ministry of Labour, a department 
which should take over a great deal of the work done 
at the Board of Trade as well, and also the depart- 
ment, now under the Home Office, for the Registry of 
Friendly Societies, Trade Unions, Industrial and Pro- 
vident Societies, the Mines Regulation Acts, Factory 
Acts, Railway Acts, and others which deal with em- 
ployment, and hours and conditions of labour. 

The recommendations of the Committee are far- 
reaching. Briefly they are as follow:—That there 
should legislation as to the rates of payment to 
home-workers employed in the production or prepara- 
tion of articles for sale by other persons. That Wages 
Boards be established in selected trades to fix mini- 
mum time and piece rates of payment. That it be an 
offence to pay lower rates than the minimum fixed by 
the Board 4 the district. That work should be 
delivered and collected by agents of the employers, or 
should be paid for if done by the worker. That all 
home-workers be registered; accurate out-workers’ 
lists should be kept by the employer. That it should 
be an offence to employ home-workers unless under a 
certificate of registration. That the full protection of 
the Truck Act should be secured to all workers. The 
Bill of Mr. Toulmin was reported without amendment 
to the House. As regards the work of the W 
Boards, the report states that each Board should fix a 
general minimum rate of time payment for the average 
home-worker, but not less than the general minimum 
rate ; also that such minimum piece-rates should enable 
the worker to earn not less than the time rates. This, 
it is thought, will avoid fixing piece-rates for variations 
in size, pattern, and class of article. It is expected that 
a general basis of rates will follow in due course. If 
the Wages Boards so established prove successful, the 
Committee think that they may be extended to other 
branches of industry. The saving point in the recom- 
mendations is that the Boards which are to fix wages, 
&c., will consist of an equal number of representatives 
of employers and workpeople, with an independent 
chairman. This follows the example of Victoria, in 
Australia, 

Those interested in the proposed legislation in regard 
to sweated industries have now the opportunity of 
comparing the report of the Select Committee of the 
House of Commons or Mr. Toulmin’s Bill, and the report 
of Mr. Aves, who was sent by the Home Office to in- 
quire and report on the Labour Laws in force in New 
Zealand and Australia, particularly Victoria, and their 
results. Mr. Aves’ report is not a strong one, nor 
are his conclusions very definite. It would, perhaps, 
have been better if he had confined himself to facts 
only, leaving readers of his report to draw their own 
conclusions. In New Zealand there is a fixed national 
minimum wage which the Arbitration Courts must 
respect; it is 5s. ae week for a boy or girl under 16 years 
ofage in any factory, rising by 3s. weekly in each 
year up to 20 years of age, that is 17s. per week for 
adults. This seems a low wage for the Colony. In 
V ictoria there is no national minimum wage, but the 
Wages Board fixes the minimum for each trade. The 
results do not ap to be as satisfactory as the sup- 
porters of the system contend, and it is barely a dozen 
years since it was first tried. The recent strike of 
tramway men indicates dissatisfaction on one side at 
least. If a fixed minimum wage is desirable, employers 
and employed in any industry can mutually fix it, 
and it could be enforced. 





It is to be feared that the question of unemploy- 
ment will loom largely in the coming autumn and 
winter, and with it the cry of the right-to-work agita- 
tion ; indeed, the latter has already begun. Of course, 
the “‘ right to work” involves the willingness to work, 





and more the capability to work in some way or 
other, so that it shail be of advantage to the com- 
munity. Socialists say that the depression in trade 
is the outcome and result of modern capitalism. It 
depends upon the time-limit of the word ‘‘ modern,” 
for depression in trade has been periodical. We can 
trace depression in each decade of the past century, 
and, singularly enough, the fat years and the lean 
years almost exactly correspond. The pi rous 
years have usually been in the twos, threes, cal tae 
in each decade, and general depression in the 17, 18, 
and 19 years, and corresponding figures in each decade. 
For example, the gravest depression followed the years 
1872, 1873, and 1874 ; the depression followed in 1877, 
1878, and 1879. There were three years usually in 
the former and either two or three in the latter, 
mostly three. In the skilled labour market we have 
never touched the depression of 1879. The inter- 
vening years were years of crises, slow recovery, 
or general activity, then prosperity. In 1879 the pro- 
portion of unemployed trade-union members was 11.7 
per cent. ; the next highest, was in 1886, when it was 
10.5 ; in 1893 it was 8.2 per cent. of the members ; 
in all other years under 8 per cent. Many causes can 
be cited for these fluctuations : inc mechanical 
and labour - saving contrivances, mechanical speed, 
changes in industry, and fluctuations in the demand 
by foreign countries and the colonies. 


The Sydney amg ge strike has ended in a most 
undignified manner. The leaders seeing that the strike 
had collapsed, or had been broken, advised the men to 
end it and resume work. For this they were called 
traitors, who had sold the men; they were yelled at 
and hooted, and then stoned, and we to fly for their 
lives. If those leaders fomented the strike in the first 
instance, as was reported, or even sanctioned it, they 
deserve little pity, in so far, at least, as indignation 
goes; but words, however hard, break no bones, 
whereas stones wn | do so when angrily thrown. The 
strike, if not act y illegal, was most ill-advised. The 
men had a right to submit their grievances to a Court 
of Arbitration, whose decisions have the force of law. 
They did not do so, and hence public sympathy was 

inst them, and help was not given. Then the 
travelling — were the sufferers, and business was 
at a standstill. Moreover, the tramways, like the 
railways, are under the State, and the Labourites are 
strong in the representative assembly. The attitude 
of the men shows that arbitration is not the power 
which some declare it to be, or assume it to be, for 
the men set it at nought, and tried to induce the State 
railway workers to join them. It is said that the men 
distrust the legal element in such Courts, the judge 
being a lawyer. This only points to the better way 
adopted in this country—voluntary Boards of Con- 
ciliation and Arbitration, com of representa- 
tives of employers and employed, with an indepen- 
dent chairman ; if reference to an umpire is needed, 
he is chosen by the parties, or, ifso agreed, nominated 
by the Home Office or Board of Trade. Men who will 
shout for compulsory arbitration in public meetings, 
and then flout it in practice, deserve to suffer. 





One of the most mischievous things ever done by a 
responsible labour leader is reported to have taken 

lace last week at the pits of the Powell-Duffryn 
bolliery Company, in the Aberdare district of South 
Wales. It appears that the men complained of certain 
grievances which had not been redressed. Thereupon 
it is alleged that the official agent of the Miners’ 
Federation issued a manifesto requesting the men to 
cease work on Friday last, July 31. Subsequently the 
general manager of the colliery posted notices to 
the effect that if the men acted upon the instruc- 
tions of their agent, and stopped the pits on Friday, 
they would not be paid on Saturday, as the com- 
pany had decided to hold the wages in hand to 
meet the damages which will be claimed from the 
men for illegally absenting themselves from work. 
Whether it bédegal to withhold Deer is a matter 
for the Courts to decide under the Truck Acts; the 
agent involved declared to the men that it was illegal. 
But there can be no question as to the illegality of 
stopping work without due notice ; the Courts have de- 
cided that question over and over again. Every man 
who so absents himself is liable to damages and costs. 
The worst feature of the case is this : the agent of the 
men who counselled an illegal act is a member of the 
South Wales Coal Conciliation Board. If such a man 
in such a position counsel such action, can we be sur- 
prised if the less educated men become restive some- 
times, and act illegally? It is the bounden duty of an 
official agent to caution the men under his charge 
against illegal practices or action. But in a speech to 
the men the agent stated that it might be soon + tg 
call out the men at other pits in the Rhymney Valley. 
Labour leaders will do well to remember that it is to 
their interest not to stir up strife, but where possible 
to prevent it. To incite others to do an illegal act is 
an offence at law still, notwiths ing the Trades 
Disputes Act. If the society cannot be held respon- 
sible, the person can be ; if the men are fined, the 





agent ought also to be. In this case, can the union pay 
the fines and costs as dam in the action? As the 
agent of the union advi the action of the men, 
ought not the union to pay the piper? 





It is to be feared that the political unrest. in India 
helped to intensify the labour strikes of the textile 
workers in the mills of Bombay and the surrounding 
districts. Wherever politi agencies interpose, 
such disputes become more acute and intensified. 
That the conditions of employment in the Bombay 
mills were bad, with low wages, long hours of labour, 
and very bad sani conditions, were shown at the 
inquiries recently made, although the evidence was not 
uniform in this matter; but the evidence of repre- 
sentatives of employers was enough to show that the 
natives had grave causes of complaint. The Lanca- 
shire representatives of the cotton industries, on both 
sides, have over and over in called attention to the 
laxity of lation in Indian mills. But the native 
population is slow to move, even under the most 
—— of conditions. The spirit of unrest in the 
political world gave the one great chance of an open 
voice, and it was taken. The worst feature in the 
case was the open hostility displayed, the way in 
which mills were attacked, and operatives either com- 
pelled to join the movement or suffer for non-com- 
pliance. these matters they did not exceed the 
violence often witnessed in European countries or in 
the United States. It is to be hoped that legislation 
will follow the report on the subject. 





The great strike declared in the Paris building 
trades was, it is stated, in the nature of a protest 
against the conduct of the military during the recent 
incidents at Vigneux. The workpeople declare that 
there was no necessity for the prompt and severe 
measures then taken; the authorities thought other- 
wise. Still, disorder and riot cannot, under an estab- 
lished government, be allowed. Oppressive conditions 
may have caused the disorders, but the public peace 
cannot be disturbed ; there must be onlen and pro- 
tection to life and property. Fortunately, on the 
Continent these disorderly scenes are of short dura- 
tion ae. Intervention in the cause of peace is 
usually prompt and effectual. 

In this instance, however, the strikers were more 
violent than usual, and the rioting took the form of a 
Paris revolution, the military being not only stoned 
but fired at repeatedly. The mob also erected barri- 
cades which the ae had to storm and take. It 
was not until many were killed and many more wounded 
that the rioters were obliged to give way and yield to 
superior forces. Those outrageous scenes cannot help 
the labour cause ; on the contrary, they repel the sym- 
pathy of the public. 

The decision of the Rolls Court in the case of Conway 
v. Wade is the most far-reaching of any yet given since 
the Taff Vale case, and, singularly enough, Mr. Justice 
Farwell was one of the ju in this a ~ case, as 
he was the judge in the Taff Vale case. ‘i e judgment 

iven on Thursday in last week (July 30) was that ‘‘ the 

rades Disputes Act put trade unions in a peculiar and 
preferential position ;” hence the appeal was allowed, 
and the defendant had to pay the costs. Conway was 
undoubtedly discharged through the action of Wade— 
a delegate of the National Amalgamated Union of 
Labour—but he was exonerated from the results of his 
act under the Act quoted. The power thus given 
appears to cover the actual offender, as well as the 
trade union under whose authority he acts. 





CATHODE VOLATILISATION OF METALS IN RAREFIED 
Gasrs.—We have drawn attention to the researches of 
Kohlschiitter and Goldschmidt, who consider that the 
volatilisation of various electrode metals is essentially a 
chemical phenomenon, depending on the nature of the 
metal and of the gas. Oonducting similar experiments 
with a different arrangement in the Chemical Institute 
of Berlin, Franz Fischer and Otto Hiihnel have, however, 
come to entirely different conclusions. They point out 
that, to make sure of having the same current intensities 
in two bulbs, the bulbs should be connected in series. 
Doing this with an argon and a hydrogen bulb under 
equal pressures, they observed that electrodes of the 
same metal were volatilised to exactly the same amounts 
in the two gases, while, according to Kohlschiitter, twenty 
times more platinum was volatilised in argon than in 
hydrogen. e@ metals tried comprised zinc, cadmium, 
tin, antimony, bismuth, iron, ——— copper, and silver. 


In air the volatilisation was strong, es when 
air was admitted into the argon bulb, and the y Ban of 
volatility of the metals was Al, Fe, Ni, Cu, Pt, Ag. 
When two tubes, one containing hydrogen, the other 
argon, were coupled in parallel, the volatilisation was 
yy st in Ly ; tube ; ya dy clear in 
that case m of the current through the 
argon tube, so that the disintegration should naturally be 
stronger there. Moreover, at “— potentials 
differences between the two gases disappeared, Fischer 
did not obtain any indication that argon combined with 
any of the metals, while Kohlschiitter thought that com- 
pounds were formed also by the inert gases, 
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BOILER EXPLOSION AT ROTHERHAM. 


A FORMAL investigation has just been conducted by the 
Board of Trade at the Town Hall, Rotherham, wit 
regard to the cause and circumstances of a boiler explo- 
sion which occurred on June 19, 1907, at the Manvers 
Main Collieries, Limited, near Rotherham, by which two 

ersons were killed. The Commissioners were Mr. A. A. 

udson, barrister-at-law, and Mr, Alexander Gray, 
consulting engineer. Mr. G. C. Vaux a for the 
Board of Trade, and Mr. W. M. Gichard for the colliery 
compen. Messra. W. H. Pickering and W. Walker, 
H.M. Inspectors of Mines, were also present. 

In opsning the proceedings, Mr. Vaux stated that the 

rties to the inquiry were the Manvers Main Collieries, 

imited ; and Mr. J. F. Thomson, their agent; Mr. 

_T. Thomson, manager; Mr. W. B rton, engine- 
wright; and Mr. W. D. Egerton, assistant engine- 
wright. The various engines and machinery at the 
colliery were, Mr. Vaux said, —- with steam from 
a set of five ‘‘Stirling” water-tube boilera. The boiler 
in which the explosion occurred was No. 3 in this set, and 
was made by the Stirling Boiler Company, Limited, of 
Motherwell, according to their usual design. It was 
provided with the usual fittings, the safety-valve being 
set to blow off at 120 lb. pressure. The boiler was first 
set to work at the colliery in February, 1900. The feed 
water was obtained from a well, supplemented by the 
condensed steam from the tank of the com -air 
engine; and at the time of the explosion the supply 
of water from the well was specially treated with a 
view to removing the deposit. It was first pum 
into a tank, where ib was treated with quicklime 
and soda-ash, and allowed to settle for three or four 
hours. It was then passed through two heaters, in the 
second of which the temperature was raised to 112 deg. 
Fahr., and afterwards it was pumped into the boilers. 
The practice with regard to the five ‘‘ Stirling” boilers 
appeared to have been to keep one always off for cleaning 
and repair, the other four being worked continuously day 
and night. A boiler was emptied for cleaning at inter- 
vals of about a fortnight, and the services of four boiler- 
cleaners were entirely devoted to the work. Mr. Vaux 
then gave various details as to the renewal of certain 
tubes, a record of which was kept by Joseph Swindell, 
the boiler-maker, under the supervision of the engine- 
wright. The cleaning of the boilers appeared to have 
been entrusted to the engine-wright, but for a month or 
so before the explosion he was ill, and his duties were 
carried out by the assistant engineer. There was also a 
record kept of the cleanings. The boiler was insured in 
the National Boiler and General Insurance Company, 
and was periodically examined by their inspectors. A 
thorough examination by one of them was made in March, 
1906, and in the ———* latest report no particular 
defect was referred to. External examinations had also 
bsen made—one on March 21,1907. The boiler was — 
for cleaning on June 4, 1907, for a period of three days, 
and the boiler-maker, Joseph Swindell], was engaged in 
renewing tubes during the daytime, the two boiler- 
cleaners working at the cleaning during the ig On 
that occasion eighteen tubes were renewed. e boiler 
was washed out and cleared of loose deposit, and before it 
was again set to work on June 7 it wasstated to have been 
examined by the assistant engine-wright. It worked 
satisfactorily, under usual conditions, until about 10.30 p.m. 
on Wednesday, June 19, when the explosion occurred. 
At this time No. 2 boiler was off for cleaning, and the two 
cleaners, named Rhodes and White, were engaged in 
cleaning the bottom front drum. fireman named 
Burgon was in charge of No. 3 boiler, the pressure at the 
time being about 100 lb. on the square inch. One of the 
tubes in the fifth row from the left-hand and the third 
row from the fire-grate failed and rent, and through the 
opening thus formed the contents of the boiler escaped. 
Tho fireman, who was standing 50 yards away, hearing 
the noise of the steam, took steps to stop it, but the two 
boiler-cleaners in trying to escape from the drum of No. 2 
boiler, were badly scalded, and subsequently died from 
their injuries. 

Mr. Vaux then called various witnesses, the first being 
Joseph Swindell, the boiler-smith, who gave evidence as 
to having fulfilled all the requirements of the Mines 
lation Act, and also as to having advised the Insurance 
Company’s inspectors of a:l the repairs he had effected, 
and given them the fullest information. He was not at 
the colliery when the explosion occurred, but was certain 
that it had been caused by overheating and consequent 
buckling. 

Mr. Gichard, on behalf of the colliery company, said he 
wished to narrow down the is3ue to the explanation of the 
assistant engineer. 

The Commissioner stated that there was also the ques- 
tion as to how far the manager, in accordance with the 
Mines Regulation Act, had seen that his subordinates 
had carried out their duties. 

Continuing his evidence, witness said he always re- 
ported the state of the tubes he had drawn to the engine- 
wright, and then his part was done. The manager, Mr. 
Thomson, frequently came round to inquire “how wit- 
ness stood for tubes.” 

In reply to Mr. Vaux, witness said he did not consider 
the boiler was dangerous, but when he saw a tube getting 
scaled to the extent of ,4 in. thick he recommended that 
other tubes should be ‘‘ turbined ” to see if there was any 
more scale. ‘ 

In reply to the Commissioner, witne:s said that to 
report was the limit of his duties, and it was for others 
to see whether they cared to act on his recommendations. 
When the insurance company’s inspactors inspected the 
boiler they told him that there was a difficulty with the 
water, but he did not think that they told him there was 
an acid in the water which ate away the plates. The 


h | this ‘ Stirli 





inspectors had called attention to the great number of re- 
newals of the tubes they had had. 

The Commissioner : ts there something abnormal about 
” boiler, or did you think it ~ all 
these new tu ag | year? You must have thought it 
was an expensive boiler. 

Witness : I certainly did think so. 

Mr. Gichard: The manager had told him so, at any 
rate, 

The Commissioner: Why did not you call them a 
nuisance ? 

Witness : That would have been going over the head 
of some one else. ay 

Witness, in concluding his evidence, explained, as he 
said, in justice to the insurance company’s inspector, 
that his knowledge of the water difficulties was gained 
from casual visits to the colliery, and not specially during 
the lar inspection. 

William D. Egerton, assistant engine-wright, said that 
he had the oversight of the boilers, and to furnish a 
daily report. If tubes required taking out, he made an 
——— himself. He agreed entirely with the evidence 
of Swindell, the last witness, and in the report-book there 
were reports from himself to the manager with regard to 
the renewals. During the time of his father’s illness 
these were all signed by himself. Some rather heavy 
renewals of tubes had taken place from January to June, 
1907, when the explosion occurred. He remembered the 
drawing of six tubes on June 2, because the ends were 
wasted, and between June 5 and 7 nineteen tubes had to 
be renewed. He saw some of the tubes cut up, and there 
was incrustation on them ,'; in. thick. It was his duty 
to see that the boiler was properly cleaned before it was 
put to work. Hemadean inspection of the boiler on the 
afternoon of June 6, after it had been repaired, Witness 
was not at the colliery when the explosion occurred, but 
on seeing the boiler afterwards, he thought that the tube 
had become buckled, because the scale had accumulated 
and blocked the tube, thus causing overheating. That 
was the only explanation he could give. Since their 
water-softening plant had been laid down they had 
renewed the coke filter-beds. There had boen a sugges- 
tion made by the Stirling Boiler yom ap that the 
various failures of the tubes had been caused by the pre- 
sence of oil or some oily foreign substance. 

In reply to Mr. Gichard witness said that 14 of the 19 
tubes renewed on June7 were renewed because they were 
nob satisfactory age He found considerable scale 
on them, ;-in. thick. The manager always gave imme- 
— attention to his reports when anything required 

oing. 

Mr. Vaux: Did the ae ever say anything to you 
as to whether you were satisfied with the cleaning ? 

Witness: He has spoken to me about the cleaning and 
said that it must be done satisfactorily. 

e Commissioner inquired how it was that the turbine 
cleaner was not used oftener than every four or six 
months: Was it because the cleaner was no good ? 

Witness replied that he could only say that that was 
tha average period, though the cleaners were used oftener 
if necessary. 

Mr. William Pemberton, formerly an inspector in the 
employ of the National Boiler and General Insurance 
Company, said he had examined the exploded boiler and 
made reports thereon on various occasions, the last exami- 
nation being on March 28, 1906. At his inspection in 
1905 he was informed that all the tubes in the boiler had 
been renewed since it had been purchased, but he also 
received the impression that since a water-softening plant 
had been put down the colliery company had got over 
their troubles, and that the boiler was working satis- 
factorily, 

Further evidence was given a Mr. William Tait, an 
inspector, and by Mr. E. G. Hiller, chief engineer to 
the National Boiler and General Insurance Company. 

Referring to a statement that the inspection of the 
boiler was not sufficient to constitute a certificate of 
safety, the Commissioner said that such a method needed 
revision ; it was no good having a sort of ‘‘ Circumlocution 
Office,” in which nobody took responsibility, and the pipe 
burst. The lowest in rank was left to say whether or 
not the turbine-cleaner was actually pa: through the 


- | pipes. 


Mr. A. T. Thomson, certificated manager of the 
Manvers Main Collieries, stated in his evidence that he 
oon gs visited the boilers and saw the turbines at 
— , and inquired generally as to the progress of the 
cleaning. 


Mr. Vaux: Were you exercised in your mind about 
the matter? ‘ 

Witness: To some extent I was, for the failure of the 
tubes was a considerable expense, We were always 
trying to find some method of reducing the scale in the 

ers. 


Mr, Vaux: Did you know as a matter of fact how often 
the turbine-cleaner was used ? 
Witness: I did not know on every occasion, as it was 
og a engine wright to say when the cleaners should 
u 


Witness, continuing his evidence, said he had seen 
scale in the boilers, but to what extent it existed he could 
not say. He had seen the majority of the tubes which 
had been taken out, and in a large number of cases they 
had been taken out on account of wasting of the ends, the 
hard scale within them, and small blisters. About half of 
the number were for hard scale. They had tried to get a 
fresh start by changing as many of the hard-scaled tubes 
as they could. He was satisfied that the cleaning was 
being properly carried out, to the best of his knowledge, 
He had seen the turbine-cleanera put through the tubes. 

In ee by Mr. Vaux witness said it was his duty to 
see that the cleaning bed gre me carried out. ; 

In reply to Mr. Gic' witness said that the colliery 





company had taken advice from other sources than the 
Stirling Boiler Company as to water-softening and reduc- 
= s scale, and a considerable improvement had re- 
sulted. 

The Commissioner: How am I to understand this 
colliery is worked? Is the engine-wright really in the 
position of engineer ? 

_ Witness: Yes, itis a large firm and I could not pos- 
sibly keep my eye on all these things. There are 4400 
tons drawn from the three pits during the day, and over 
3000 men are employed by the company. 

The Commissioner: Then you had not time to look to 
the turbine-cleaners ? 

Witness: Not poseely. 

Mr. Gichard: You did not take upon yourself more 
than the duties of a colliery manager ? 

Witness: No. 

After further evidence had been taken, Mr. Vaux sub. 
mitted a list of questions on which he requested the ruling 
of the Commissioners. The following are the questions, 
and the answers which were given by the pening Com- 
missioner after a lengthy summing up of the case. 

1. When was the boiler put in?—February, 1900, 

2. How many renewals of tubes have taken place ’—111. 

3. Was the management of the boilers entrusted toa 
competent person ?— Yes. 

4. Was the boiler inspected internally and properly 
cleaned out internally at sufficiently frequent inter- 
vals ?—No. 

5. Was the boiler inspected internally by a com- 
petent person after each cleaning was completed with a 
view to seeing that the cleaning had been properly 
effected ?—Certainly not during the two months prior to 
the explosion. 

6. Were proper measures taken to use good feed water 
for feeding the boiler?—The colliery company endeavoured 
to so purify the water as to make it suitable for feeding 
the boilers, and we learn that up to the time of the ex- 
plosion they were only partially successful, but that 
after the explosion matters had improved. 

7. Has the boiler been subjected to hydraulic tests from 
time to time since it was set up ?—No. 

8. Was the boiler properly and sufficiently cleaned in- 
ternally between June 4 and 5 ?—No. 

9. Were proper measures taken by Mr. William Dyson 
Egerton, assistant engine-wright, to see that the boiler 
was properly cleaned before being set to work on 
June 7?—No. 

10. When was the tube which failed 
boiler ?—It is supposed that it was put in a 
months ago. 

11. Was it properly secured in the drums ’—Yes, 

12. What was the cause of the explosion ?—Overheat- 
ing, owing to the tube being choked with scale and 
deposit. 

13. Were proper measures taken to ensure safe con- 
ditions ?—The colliery company thought they were taking 
proper measures to ensure that the boiler was being 
ape worked, but proper measures were, in fact, not 
taken. 

14. Are the Manvers Main Collieries, Limited; Mr. 
Joseph Frederick Thomson, their agent; Mr. A. T. 
Thomson, their colliery manager ; r. William B. 
Egerton, engine-wright; Mr. W. Dyson Egerton, assis- 
tant engine-wright, or is any, and which, of them to blame 
for the explosion ? If so, should any, and which, of them 
pay any, and what, portion of the costs of this investi- 

ation?—Mr. William B. Egerton, engine-wright, and 
Mtr. William D. Egerton, assistant engine-wright, are 
to blame for the explosion ; but Mr. William D. Egerton 
is the person immediately responsible. _ 

In conclusion, the Commissioners directed that Mr. 
William B. Egerton and Mr. William D. Egerton should 
each pay to the Board of Trade the sum of 5/. towards 
the costs and expenses of the investigation. 
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THE MANUFACTURE OF SPUR-GEARING. 


The Evolution and Methods of Manufacture of Spur- 
Gearing.* 
By Tuomas Humpacs, of Bristol. 
OriciIn oF SpuR-GEARING. 

Tuk best authorities on the subject are unable to say 
when spur-gearing was first introduced, but it has cer- 
tainly been used for an exceedingly long period. The 
following is a suggestion put forward by the author as to 
its origin. Fig. 1, page 189, shows two trunks of trees 
lying on the ground at right angles to each other, the — 
stumps of the branches of one being interlocked with 
those of the other. When the branch is pressed down 1t 
causes the trunk to roll slightly on the ground, and the 
interlocked branches transmit the motion to the other 
trunk. Fig. 2 is a sketch which suggests the first piece of 
work made in the evolution of spur-gearing. ; 

The first practical applications of spur-gearing, » 
machinery were undoubtedly in connection with wind- 
mills and water-wheels for moving stones to grind — 
Fig. 3 is taken from an ancient drawing of a wind-mi : 
in which the wheels and axles were made entirely of harc 
wood. The arms were fixed, high above the ground, to a 
horizontal shaft, which transmits the motion thro h a 
pair of wheels to a vertical shaft. This vertical shaft 
drives the upper stone, and the weight of the seme. 
combined with the circular motion, crushes and grin 
the corn. ’ 

From the earliest times waterfalls must have 
the mind of man with the idea of utilising th 
and the outcome of this was the water-wheel. 


impressed 
eir force, 
Fig. 4 is 





* Paper read before the Institution of Mechanical 
Saginsins at Bristol, July 29, 1908. 
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THE EVOLUTION AND METHODS OF MANUFACTURE OF SPUR-GEARING. 
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Fic. 5. Harpwoop WHEEL AND Pinion. 











Fics. 7 anp 8. E1cHTeenta Century WHEEL: 
Cuttinc Macutne ror Ciock-MakeErs. 
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from an old drawing of a water-wheel. Spur-wheels 
were the only mears of conveying motion to the stones, 
belts and chains being unknown at that period. = 
For a great number of years all gearing of this kind 
was made of wood. Fig. 5 is taken from an old built-up 
wheel entirely made of hard wood. It is about 44 in. in 
diameter, having 55 teeth of 24 in. pitch. The spurs are 
fitted into ore Some in its periphery, and pegged, the 
rojecting parts being square. 
¥ C) piace is made up of two discs of oak. Through 
each dise nine holes were bored at equal distances round 
the correct pitch circle for nine teeth. Nine wooden 
bars of round section were fixed in the holes, and kept 


with shaped spurs. This was the origin of the epicycloidal 
form of tooth. An old cider-mill in Herefordshire, which 
must be considerably more than a century old, has wheels 
of oak in which the spurs have been roughly shaped to an 
involute form. Iron spurs were once tried in place of the 
wooden spurs, but after a little work they became loose. 
The noise that they made was very objectionable, and 
eventually a return was made to wooden spurs. 


For heavy work the millwright introduced an iron 
wheel with spurs on the rim. cast in one piece. A 
wooden pattern of the whole wheel was made, with the 
teeth shaped and spaced round the circumference as 





accurately as possible. Then, after the casting was made, 
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Fig. 17. 


BEVEL AND SPUR-WHEEL SHAPING MACHINE (POTTS) 
(SHEPHERD, HILL AND Co,L£EDS) 
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pinion. The object was to obtain a complete inter- 
Same of ae Ct ED, sp at Gp mee Sealy ae 
smoothly. 

Clocks.—In the early part of the thirteenth century a 
machine had been invented which the maker called a 
“*time-machine.” It was a mass of spur-wheels, pinions, 
and spindles, and was to su ie the sand-glass, water- 
clock, and sun-dial. This, which at first appeared to be 
an unimportant mechanical device, now beats time for 
the whole of the civilised world. In a book* called 
“Former Clock and Watch Makers,” 2! F. G. Britten, 
we read of a clock which is said to have been made 





about the year 1335 by Peter Lightfoot, an ingenious 


Fig 78. 
GEAR-CUTTING MACHINE, 1867 
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the two discs apart. These bars acted as teeth, and geared 
with the large wheel. Similar pinions were very common 
in the old mills, and as they suggested the shape of a 
lantern, they were called pinions. : 

In the old days nearly all millers built their own mills, 
and kept them in repair. Later on, some of these men 
found it to their advantage to give up milling, and to 
devote their whole time to putting up mills and doing the 
engl repairs, and these specialists were called mill- 
wri 
“a ae oi oe, from contione use, wore very ny 

i millwright put in spurs with larger wearing faces, 
which ually shaped each other, becoming hollow in 


the flank and rounded towards the points. When broken 
spurs were rep! 
so that they 
when 


laced, the curved shape was given to them. 
would work smoothly with the others, and 
new wheels were put in they were fitted throughout 








the millwright had to pitch and trim every tooth with 
hammer and chisel, finishing them with a file or piece of 

inding-stone. To work with this wheel the millwright 
Sovised an iron wheel which, instead of having teeth cast 
on its periphery, had holes or mortices cored in the rim at 
equal distances apart. Into these mortices hard wooden 
teeth or were fixed, and the projecting parts were 
divided and shaped to gear smoothly with the cast iron 
teeth. Many of these mortice-wheels are working at the 
present day, and are considered most suitable for their 
purpose. As time went on, the wooden cogs gave 
trouble ; for, owing to shrinkage and the great pressures, 
they became loose. Eventually another iron wheel with 
cast teeth took the place of the mortice-wheel. 

It was the common practice to have what was known as 
| a hunting tooth in the large wheel—that is, one tooth 
| more or less than an exact ratio between the wheel and 














Fic. 19. Wuee.-Curtinc Macuine; Paris 
Exuisition, 1867. 


monk of Glastonbury Abbey, for, and at the expense 
of, his superior, Adam de Sodbury, who was promoted to 
the Abbacy of Glastonbury in 1332. The old interior 
works of this clock were of iron, not differing materially 
in principle from the mechanism of nam | later date 
clocks, except that the appliances for the variety of the 
movements of the dial-plate were necessarily complicated. 
After going for nearly five centuries, the works were 
found to be so completely worn out that about the year 
1835 they were rep! y & new train; the old move- 
ment, now controlled by a pendulum, may be seen in 
action at the South Kensington Museum. Reference is 
also made in the same book to a water-clock with a rack 
and pinion, Fig. 6, 189, which was used in Egypt 
about 300 B.c., so that it can safely be said that spur- 
wheels have been in use for an exceedingly long period. 
The author has in his ion an ancient clock-wheel 
which must be some centuries old. The diameter is about 
10 in., there being 78 teeth of about g-in. pitch and @ in, 
thick. The whole wheel is le of wrought iron. 

rim was bent and welded together, and shows clearly the 
scearfed joint. The four arms and the boss appear to 
have been forged out of one piece, and the extremities 
of the arms are let into the rim for about } in., and 
riveted over. A circle has been scribed on both sides for 
the whole depth of the teeth, and from this circle to the 
outside diameter division lines are scribed radially for each 
tooth. These division lines are much more accurately 
8 

a 


There is absolutely no trace of any machine work 








than the teeth themselves, which vary consider- 
* Published by E. and F. N. Spon, 126, Strand. 
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ne been done on the wheel. It is generally believed 
that all clock-wheels made up to the end of the fifteenth 
century were of iron, and made entirely by hand. Some 
time during the sixteenth century clock-wheels were made 
of brass, and a —_ change was made in the method of 
cutting the teeth. 


Wuee.-Cuttinc MAcHINERY. 


Fig. 7 is taken from a photograph of an old wheel- 
cutting machine, which has almost certainly been in use 
for 150 years. The present owner, Mr. George Lewton, 
of Winterbourne, near Bristol, is 85 years of , and he 
still cuts wheels on it. It was used by his father and 
eae before him, and neither of these claimed to 

ave made the machine. The machine is made of wrought 
iron, with the exception of a few small parts which are 
of brass. The handle for working it is seen on the right- 
hand side of the machine. This handle turns a spindle 
provided with a brass wheel which gears into a small 
wheel on the arbor or cutter-mandrel. On this arbor is 
fixed a circular saw of the exact thickness of the space 
required. The whole is carried on a hinged frame and 
kept up from the bed by a flat spring. The cutter is fed 
down through the blank by pressing down the handle 
seen on the left-hand side of the hinged frame. The bed 
proper of the machine is oblong in piso, having appa- 
rently been welded at each corner. Short legs are fixed 
to the underside of the bed, of sufficient length to protect 
the dividing-plate, which is carried underneath a slotted 
bar extending the whole length of the frame. The divid- 
ing-plate is fixed to an arbor or work-mandrel, which 
is free to revolve in a bearing carried by the slotted bar, 
and it can be moved by a long screw to suit the diameter 
of the wheel to be cut. The dividing-plate has a number 
of holes drilled in concentric circles, each circle con- 
taining a different number of holes according to the 
number of teeth tobe cut. The plate is fixed by a conical 
point carried on the end of « long flat spring and drop- 

ing into the holes. From 100 to 200 teeth per hour can 
cut in clock-wheels by this machine when worked by 
hand. No attempt was made to shape the teeth on the 
machine, the points being rounded off afterwards with a 
file. These teeth are exactly similar to those which were 
cut during the sixteenth century. 

Fig. 8 shows a wheel cutting machine, which may still 
be seen in use in Messrs. Dell and Co.’s shop, Broad- 
street, Bristol. This marks a considerable advance over 
the machine just described, as the cutter is carried on a 
vertical slide. A foot-treadle supplies the motive power, 
and the feed is puton by hand. This machine is about 
a century old. 

Clock Pinions.—In all the old clocks the pinions were 
either made of wrought iron or steel from the solid, or 
they were iron lantern pinions built up in the way already 
described in connection with old mills. 

Cut Wheels for Patterns.—The speeds at which machines 
were driven had been increased from time to time, and 
better wheels were called for. Eventually the teeth of 
the patterns for small wheels were divided and cut in a 
machine similar to the clock-maker’s engine. The teeth 
were epicycloidal and shaped entirely in the machine 
itself by formed catters. From these metal patterns 
very good wheels were cast, and little labour was required 
to get them to run smoothly and quietly. For the better 
class of work, such as cotton-spinning machinery, the 
wheels were cut from the solid, and these proved far 
“Eee in practice to cast wheels. 

-Cutting Machine.—One of the first known makers 
of wheel-cutting machines was J. G. Bodmer, a Swiss 
engineer, whose works were in Manchester. Fig. 9 is 
from a photograph of wheels cut by his machine about 
1820 to 1830. The spur-wheel and pinion are patterns 
for the founder to mould from. They are of }-in. pitch 
and have 145 and 15 teeth respectively. The length of 
the teeth is the same as the pitch, and at first sight it 
appears impossible for them to gear, but when tried to- 
gether they work very smoothly, These teeth were cut 
with a formed disc-cutter. Fig. 11 shows one of its six 

ments which were apparently held together by a 
collar on each side, and fixed rigidly by a nut on the 
mandrel. The teeth of this segment were cut by a 
milling cutter guided by a former, and the top portions 
were filed after milling. Cutters like this composed of 
segments were novelties, but the style of the teeth, copied 
from the rose bit, was common. If these cutters were 
sharpened, the thickness of the teeth would be slightly re- 
duced, and the parallel portion which cuts the part below 
the pitch line would cut too narrow a 3s) Hence the 
cutters were not sharpened, and their life was very short. 

Fig. 10 is from a photograph of a wheel-cutting machine 
made between the years 1824 and 1834. A vertical frame 
carries at the back a dividing-wheel and worm, and a set 
of change-wheels is provided to give the divisions for any 
number of teeth required. The blank is carried on the 
front of the frame on a horizontal spindle, and the cutter 
is fed in horizontally by hand. Ap arrangement is also 
shown whereby the cutter-head can be tilted for cutting 
pe my a ae manos of driving Sr 
evidently by a gut- passing over two jockey-pulleys, 
and as no pel on was used to help the band, pA ay small 
— could be cut. In the middle of the cutter-man- 

rel is seen a hole for a single-pointed cutting-tool or fly- 
cutter. The machine has all the essential points of an 
up-to-date Gould and Eberhardt machine, with the excep- 
tion of the automatic feed and the end support for the 
mandrel, This machine, together with others of the 
same type, but of larger capacities, is still working at an 
engineering works in Salford. The design is generally 
credited to Richard Roberts, a partner in the firm of 
Messrs. Sh Roberts, and Co., of Manchester, but it is 
thought by others to be the work of J.G. Bodmer. After 
Bodmer had given up his works in Manchester he settled 
at Bolton, where he made another wheel-cutting machine, 





This machine has a work-table 6 ft. in diameter, connected 
to a worm-wheel 5 ft. 4 in. in diameter, having 360 teeth 
of #: in. pitch. The accuracy of this worm-wheel at the 

resent time leaves nothing to be desired. The cutter- 

ead, carried on a pillar, is moved on the horizontal bed 
according to the size of the wheel to be cut, and there 
was also an arrangement, not now available, whereby the 
cutter-head could be swivelled to any angle, for cutting 
bevel-wheels. 

Involute Teeth Generated.—In 1835, Joseph Whitworth 
(afterwards Sir Joseph) was granted a patent for a wheel- 
cutting machine. From his specification it will seen 
that the wheel-blank being cut was a worm-wheel 
to the cutter by a train of wheels in an exact ratio, and 
in such a manner that no slip could take place. In all 
probability this was the first machine to generate involute 
teeth. Fig. 12 represents a machine made by Joseph 
Whitworth between the years 1834 and 1844, capable of 
cutting spur and bevel-wheels. The main drive was by a 

t-band and a pair of spur-wheels. The dividing was 
, wa by a sane Fate with holes drilled in circles, and 
the cutter was fed by hand. Fig. 13, page 160, represents 
a much larger machine built by Whitworth for cutting 
spur-wheels only. In this the first drive is by a flat belt 
and then through a worm and wheel. 

Machine for Milling Formed Cutters.—Fig. 14, 191, 
shows a machine for milling the teeth in formed cutters. 
The former is nearly five times the dimensions of the cutter 
to be milled, so that any error in the shape of the former 
is reduced to one-fifth in the actual cutter. This machine 
was a great help to the tool-maker. It was no longer 
necessary to turn the blank to the exact shape, as the 
former would finish every tooth with the greatest accu- 
racy. Bodmer probably used a machine of similar con- 
struction to this to bi uce his formed milling cutters. 

About the year 1851 Messrs. Shepherd, Hill and Spink 
made their first machine for cutting wh Fig. 15, page 
190, is taken from a photograph of one of their earliest 
machines. The bed is long and narrow. The cutter 
bracket can be swivelled at its base for cutting bevel- 
wheels, and it is set to zero for cutting spur-wheels. The 
drive is by an endless rope and a pair of spur-wheels to the 
cutter-mandrel, and there is a self-acting feed. When 
one tooth is finished, the blank must be turned round by 
hand to the next, and the correct division is obtained b 
means of change-wheels. The dividing head and wor 
mandrel are moved along the by a horizontal screw 
to suit the diameter of the wheel being cut. 

Amongst J. G. Bodmer’s many inventions was the 
“railway car solid-tyre a ” which gave the 
name to the Salford Rolling-Mills. The owner of these 
mills, Mr. P. R. Jackson, took out a patent for a machine 
to mould the teeth of spur-wheels. Fig. 16 is from a 
photograph of the earliest working machine made. A pat- 
tern is made forming a space between two teeth of the 
required wheel. This pattern is fixed to a vertical slide 
carried on the main bracket, which can be moved along 
the bed by means of a rack and pinion to suit the dia- 
meter of the wheel to be moulded. The slide is lowered 
vertically until the pattern touches the surface of a sand 
bed contained in a circular moulding-box. This box is 
carried on a table which can be revolved by a worm and 
wheel, driven by suitable change-gears for the number of 
teeth required. The moulder rams sand into the space, 
thus forming the sides of two teeth, and the pattern is 
then lifted vertically out of the sand. The dividing 
handle is ie one or more turns, and this moves the 
table round through one space. The process is repeated 
until all the teeth are completed. At first the pattern 
teeth were made by hand, but soon afterwards these 
teeth, as well as the teeth of mortice-wheels, were cut by 
machines specially built for the purpose. The first 
machine-moulded wheels ever made were shown by P. R. 
Jackson at the great Exhibition of 1851 in London. 

In 1856, Christian Schiele, of Oldham, took outa patent 
for a thread milling machine which was also capable of 
cutting the teeth of wheels. From his specification it is 
seen that the blank to becut is geared up with the worm- 
cutter, and when this cutter is efficiently guided the teeth 
will be perpendicular, as in an ordinary spur-wheel. 
This marks a step in advance of Sir Josep hitworth’s 
device already referred to, for Sir Joseph Whitworth’s 
machine was only for cutting such wheels as have their 
teeth oblique to the axis. In Schiele’s patent is, in fact, 
the germ of the modern gear-hobbing machine, but the 
author has been unable to find any trace of such a machine 
having been made from this specification. 

Fig. 17, page 191, isa —— from an old drawing 
of the first gear-shaping machine, designed by Mr. Potts, a 
member of the celebrated clock-making firm. It is de- 
scribed on the original drawing as ‘‘ Potts’ patent wheel- 
cutting and dividing engine for cutting the teeth of bevel 
and spur gearing mathematically correct. Manufactured 
by Shepherd, Hill, and Co., Leeds.” This machine ap; 
to be the first attempt at planning or shaping bevel and 
spur gear-wheels from a large former-plate. A gold medal 
was awarded for this machine at the Paris Exhibition of 
1867. Figs. 18 and 19, page 191, are taken from a book 
which illustrates all the important wheel-cutting ma- 
chines exhibited at the Paris Exhibition of 1867, and their 
main features can easily be understood from the figures. 
There are no makers’ names on these machines. 


(To be continued.) 





Cures Iron Mrnerats.— The Tayeh iron-mines, 
70 miles below Hankow, on the Yangtse, comprise an 
area of 35 square miles, and contain about 273,000,000 
tons of iron ore. The Lion Hill, which is now being 
worked, contains 150,000,000 tons of ore. The ore is 
taken by rope tramway to Shih-liu Yao, a distance of 
about 8 miles, and it is then stored for shipment by 


‘steamers, The ore averages 65 per cent. of iron, 


THE DIRECT PRODUCTION OF COPPER 
TUBES, SHEETS, AND WIRE.* 


By SHerarp O. Cowprr-Coies, Member, of 
London. 
(Concluded from page 159.) 

Tue formation of copper trees and nodules was another 
difficulty that had to be overcome, but which has been 
reduced to a minimum in the centrifugal process, for the 
reason that impurities held in suspension in the electro- 
lyte have no opportunity of settling on the cathode, and 
all gas-bubbles are swept from the surface on which the 
copper is being deposited. - 

Fig. 10, 193, is a section of two nodules which 
illustrates the way in which they crystallise radially from 
@ microscopic nucleus, differing in their structure from 
the copper sheet which crystallises at right angles to the 
surface of the cathode, as is clearly shown in Figs. 10 and 
11, thus forming a weak line of cleavage, enabling the 
nodules to be easily ceparated from the copper sheet ; for 
which reason it is impossible to produce a good sheet by 
any after-process of rolling. The form of the nodules or 
trees is ly rrr on the amount of free acid in 
the electrolyte; if the percentage is high, the form is 
rounded ; if the percentage is low, then the growth is more 
fern or ‘tree like, Fig. 12. The percentage of free acid 
employed in the centrifugal process is high, amounting to 
12 or 13 per cent. The electrolyte, the usual composition 
of which is 12.5 per cent. of copper sulphate and 13 per 
cent. of —- acid at a temperature of 40 deg. Cent., 
is kept in the cupric state, and the impurities in suspen- 
sion separated by means of a centrifugal filter provided 
with arc-lights and an atomiser for breaking the solu- 
tion up intoa fine spray, as shown in Figs. 13 and 14, 
page 193, respectively. It has been found that sub- 
jecting the solution to a strong light the impurities are 
more easily precipitated, and the solution is kept in the 
— state. : 

he production of copper wire by electrolytic means is 
a more difficult problem than the production of copper 
tubes and sheets. Various processes have been suggested 
and tried from time to time, such as the electro-deposition 
of — on thin wire, until it has obtained a consider- 
able thickness, and then drawing the thickened wire down 
to a comparatively fine wire. Swan and Saunders have 
both experimented with such processes, but so far they 
have not been worked commercially. 

E!more’s process consists of producing copper tubes by 
his burnishing ay a cutting them into long spirals, and 
then drawing them into wire. 

Other experimenters have tried placing an insulated 
spiral strip on a cylindrical mandrel so as to produce long 
copper spirals, but such an arrangement only allows of a 
very low current density being employed, on account of 
the nodules which form on the edges of the strip, even at 
very low current densities, rendering the strip unsuitable 
for drawing down into wire. 

Copper wire is made by the centrifugal process in the 
following manner :—A mandrel similar to that used for 
making copper sheets is employed, around which a spiral 
scratch is made, the pitch being determined by the size of 
wire required. 

The effect of the spiral scratch (which need only be very 
light, but must be angular) is to cause the crystalline 
structure of the copper to form a cleavage plane, asshown 
in Fig. 15, page 193. It will be observed that the copper 
divides exactly at the apex of the scratch—that is, the 
copper deposited in the scratch is equally divided and 
forms a small V-shaped fin on two sides of the copper 
strip, Fig. 20, page 194. 

If the scratch is nob angular, but rounded at the 
base, the copper will not divide, as the crystals are 
radial, as shown in Fig. 16. After the desired thickness 
has been obtained, approximating the pitch of the spiral 
scratch, the mandrel is removed from the depositing cell 
and placed in a vertical position on a lathe (Fig. 18, 
page 194), and the —- strip is unwound at an angle of 
about 45 deg. to the face of the mandrel (Fig. 19). 
During the process of unwinding the small fin or burr is 
removed by passing the wire through a suitable die and 
then through a wire-drawing machine provided with 
three or more draw-plates, to reduce the strip to the 
desired diameter. By employing a mandrel of 6 ft. or 
7 ft. in diameter, lengths of wire 4 or 5 miles long can be 
made in one operation. . 

Conclusion.—The advantages of an electrolytic process 
as com to a smelting process are many, and the day 
is not far distant when copper will no doubt be leached 
direct from the ore, and electrolysed with insoluble anodes 
to produce finished copper sheets and tubes in one opera- 
tion direct from the ore without the intermediate process 
of smelting and refining. 28 Sal oh Beg 

The centrifugal process is a step in this direction, as 
it is capable of depositing copper from ite solutions 
by using insoluble anodes in the form of finished tubes 
or sheets in one operation. The centrifugal process 
is at least ten times faster than any existing electro- 
lytic process, and a high current density can be em- 

loyed without deteriorating the quality of the copper. 

here is no risk of lamination, as no burnishers are 
employed. The plant is simple and free from mecha- 
nical complications, and the amount of copper locked 
up for a given output is small compared to other pro- 
cesses. The process is of interest to mechanical engi- 
neers, as it conclusively proves that to get a high tensile 
strength in metals combined with ductility it is not 
essential to put a large amount of work into the metals, as 
hitherto has been considered necessary, by the processes 
of swaging, rolling, or drawing, but that a very 





* Paper read before the Institution of Mechanical Engi- 
neers at Bristol, July 29, 1908. 
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Fie, 10. Rapran CrystaLnine Structure or Coprer Nopvutes. 




















No Free Acid. 2 0z. HgSO, to gal. 


6 0z. HySO, to gal. 
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Fic, 12. Correr Trees; Errect or Free Acip on Nopute Formation. 
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Fig.17. CENSPAL A ERODUCTION OF 
SHEET & WIRE BY THE SCRATCH 
CENTR METHOD. 




















CZ 








Fic. 13. ATOMISER,. 


Fig. 15., DIAGRAM SHOWING 
METHOD OF FORMING 
WEAK LINE OF CLEAVA 
DUE TO CRYSTALLINE 
STRUCTURE. 





SECTION OF 
STRIP 
REMOVED 


Fig.16_ DIAGRAM SHOWING TH 

EFFECT. OF SHARP & ROUN 
CORNERS ON THE CRYSTALLINE 
STRUCTURE OF METAL CASTINGS. 





Fig, 11, Crystatuing Structure oF Depositep Copper. 
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Fic. 20. Szcrion or Coprer Strip, sHow1Na 


Causk oF CLEAVAGE, 


amount of energy will suffice when applied in the manner 
described in the paper. 


APPENDIX. 

Fig. 21 gives the comparative cost of producing copper 
sheets by the process of smelting, refining, casting, and 
rolling, as compared with the centrifugal process. 

Fig. 22 gives the comparative cost of producing wire 
by the ordinary process of smelting, refining, rolling, and 
drawing, and the centrifugal process. 

The following is a typical analysis of the copper pro- 
duced by the centrifugal process :— 





Iron ee ° 0.0189 
Arsenic .. 0.0015 
Lead... 0.0013 
Antimony 0.0010 
Bismuth. . 0.0008 
Silver absent 
Nickel . as pee 
Sulphur .. = xy sa 
Copper (by difference) 99.9765 
100.000 


Under favourable conditions the theoretical weight of 
copper is obtained, and the table (annexed) gives the 
weights and thicknesses of copper deposited in an hour 
at the current densities usually employed. 


Table Giving the Weight and Thickness of Copper Deposited 
Hour at Various Densities, with Metrical Equivalents. 





per 
r 
pper 
r 
pper 
r 
Hour per Dm?" 
r 
Hour per Dm? 
iP 
p- 


pper 
ess of Co: 


per per Hour. 


Current Density in 


Weight of Co 


Hour per Square 


Foot. 
Weight of Copper 


Deposited 


Amperes per 
Hour per Square 
Foot. 

Thickness of Co 
per per Hour. 


Dm?. 


Current Density in 
Amperes 


Square Foot. 
Deposited 
Weight of Co 
Deposited 
Depusited 


Weight of Co; 








5 | Thickn 


8 


> 
0.00872 | 0.2215: 
0.00930 


0.00988 
0.01046 
0.01105 | 0. 


150 |16.140 
160 | 17.216 
170 | 18.292 
180 | 19.868 
190 | 20.444 
200 | 21.520 
210 | 22.596 
220 | 23.672 
230 | 24.748 
240 | 25.824 
250 | 26 900 


31.6725 








Fie. 18. Latae ror Unwinpine Copper Strip. 





Fie. 19. 








COMPARATIVE COST 
METHOD 


Fig. 21. sueers. 
£ | CENTRIFUGAL. 
| PROCESS. 


Blister Copper----65—- 
Standard Copper - = ae 








71— 
72— 
73— 
1a 
75— 
Sheets &Sheathing--76 — 





The capital expenditure of a plant (Fig. 17, page 193) 
for the pare: Ahem. process, both for the manufacture of 
sheets, tubes, and wire, compares very favourably with 
an up-to-date rolling-mill and wire-drawing plant. The 
cost of such a plant, with buildings, is about 80,0007. for 
an output of 100 tons per week, or 5000 tons per year. 
The falowing is an estimate of the cost of a plant for 
the centrifugal process capable of dealing with 10,000 
tons of tubes, sheets, and wire per annum :— 

Estimated Cost of Plant for Producing 10,000 Tons of Tubes, 

Sheets, and Wire per Annum by the Centrifugal iy’ aoe 








Cost of 95 vats and accessories .. ee be 64,000 
Machinery for finishing tubes, sheets, and wire 6,000 
Cranes and lifting-gear “a ne we = 1,500 
Building oe ee oe 15,000 
Plant for mandrel-making .. 2,000 
Machinery for fitting-shop .. 1,500 
Pumps, atomisers, filter-tanks 5,000 
Driving machinery for vate 5,000 
Conductors and electrolyte 5,000 

104,000 
Floating capital for copper 30,000 

134,000 


Estimate of Cost per Ton of Producing Copper Tubes, 
Sheets, and Wire by the Centrifugal Process Direct from 
Crude Copper, 


8. d. 
Power per ton (2240 Ib.) 1015 kilowatt-hours 
at 0.275d. per kilowatt .. os om « & &S 
Wages at 8d. per hour, 184 hours «a Sa8 
Management .. ve os ee 0 60 
Interest on copper —— 1 » 3° 
Depreciation on plant and building 0 10 0 
Heating electrolyte. . oe ie 0 10 
Finishing and gauging 0 6 0 
Cost per ton =m 2 16 6 
These —_— ye the actual working cost on which 
there would be a further reduction of the precious metals 


recovered, and if 1/. 10s. be deducted from the above cost, 
which may be taken as an average difference between 
Chili bar and electrolytic copper, the cost per ton is 
reduced to 1/. 6s. 6d. 





Frencu Raittway Revenug.—The revenue of the six 
great French railways and the French State lines 
amounted in the'first half of this year to 31,385,456/., or 





416,9602. more than the corresponding amount acquired 
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AND THE CENTRIFUGAL PROCESS. 
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in the first half of 1907. The receipts of the Paris, 


Lyons, and Mediterranean system to June 30, this year, 
were 9,864,800/.; those of the Orleans, 5,011,480/.; those 
of the Northern of France, 5,001,840/.; those of the 
Eastern of France, 4,281,760/.; those of the Western of 
France, 3,835,240/.; those of the Southern of France, 
2,346,320/.; and those of the State lines, 1,068,016/. 





Moror Fire-APPLIANCE FOR WILLESDEN.—A new self- 
a mee ‘* first-aid” machine which has been built 
y Messrs. Merryweather to the order of the Willesden 
District Council has been recently delivered, being 
taken from Greenwich to Willesden in about forty 
minutes. The machine is fitted with a 55-horse-power 
trol motor, and carries a 60-gallon chemical cylinder, 
-ft. fire-escape, and the usual complement of hose and 
gear, whilst a dozen firemen can be accommodated. Ib is 
capable of taking all the hills in the Willesden district 
at the top speed, and can travel well up to 30 miles an 
hour on the level. We understand that the Willesden 
Council have ‘definitely decided to adopt motor-pro- 
pelled vehicles, and that the new fire-station which is 
shortly to be erected will be — wanes stables. -_ 
great advantages possessed by motor fire-engines for 
suburban districts are undoubted. 





CompaRIsON oF SranpaRps or Licut.—Mr. C. C. 
Paterson in the collected researches of the National 
Physical Laboratory, 1908, gives the following relative 
values of the three chief flame standards, as determined 
in Great Britain, France, and Germany :— 

One Candle Hefner-Alteneck (4 p0¢] 


Pentane Amyl-Acetate Lamp. 

Lamp. Lamp. 
National Physical Laborator: 1 0.914 0.982 
Reichsanstalt .. ae ie - 0.917 0.991 
Laboratoire d’Essais .. < 0.928 0.996 
Laboratoire Central .. ~~ « 0.929 1 . 
Average of the four returns 1 0.922 0.992 


He arrives at the conclusion that the pentane and 
Hefner lamps are much more constant than the Carcel. 
That as between the Harcourt 10-candle pentane standard 
lamp and the Hefner lamp, the whiter light of the 
former and its greater power—viz., eleven times that of 
the latter—together with its greater ease of adjustment 
when making observations, greatly outweigh the advan- 
tages attaching to the Hefner lamp by reason of its 
simpler construction and the smaller correction required 
for changes in atmospheric pressure. 
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*‘ENGINEERING” ILLUSTRATED PATENT 
RECORD. 


Compitep By W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED 
CATIONS UNDER THE AOT OF 1907. 

The number of views given in the Specification Drawings is stated 
in each case ; where none is mentioned, the Specification is not 
illustrated. 

Where inventions are communicated from abroad, the Names, 
&c., of the Communicators = sock y yoy Ofice, Sale 

Copies of Specifications may be obtained a " 
‘Sth. ts, Meathaoate Bulidingn,-Chaneenptons, Wit, at 
the uniform price of 84 

The date of the advert t of the t of a Comp 
Specification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may, at any time within two months from the date of 
the advertisement of the acceptance of a Complete Specification, 
give notice at the Patent O, of opposition to the grant of a 
Patent on any of the grow mentioned in the Act. 


ELECTRICAL APPARATUS. 


7910. Siemens Brothers and Co., Limited, West- 
minster. (Siemens and Halske Aktiengeselischaft, Berlin, 
Germany.) Electrical Pyrometers. [1 Fig.) April 9, 
1908.—This invention relates to thermometers or pyrometers of 
the thermo-electric or electrical-resistance type, wherein electric- 
ajly-conducting wires have to be subjected to the temperature to 
be measured. When such pyrometers are continuously used for 
measuring the temperature of a bath of molten metal or metal 
salt, and are therefore kept immersed in the bath, the wires are 
apt to be quickly destroyed by vapour or gas from the molten 
mass, Owing to the permeability of the casing enclosing them. 
For avoiding this trouble, the present invention provides the metal 
tube which forms the casing with an electrolytically-deposited 
coating of nickel or other suitable metal, and may also provide 
for protecting such coating a suitable metal tube, preferably of 
iron, wide enough to receive the tubular casing thus coated, and 
adapted to be immersed in the molten mass. The accompanying 


SPECIFI- 
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section through a thern:o-electric pyrometer illustrates the inven- P 


tion. The electrically-conducting wires a are surrounded by the 
tube d, which is covered with a heavy coating of electrolytically- 
deposited nickel, which protects the wires from the action of metal 


h connected to earth or to a capacit; in the usual way. The 
capacity of the condenser f and the inductance of this oscillation 
circuit are of such values that the circuit has a period of electrical 
resonance of the frequency. Each plate of the condenser 
erator i, suitable inductances or 


is connected to a gen 
k — ayn in — anensene. pe é are rotated at 
a su speed ol burning or pit their surfaces. 
(Accepted June 11, 1908;) 4 -2 4 

4444. H. J. Dowsing, London. Electrical Radia- 
tors. (6 Figs.) February ‘ 1908.—This invention relates to a 


27 
device for supporting and steadying the upper ends of the electric 
lamps usually employed in electrical pe roding a is the lamp, 
b the reflector, and ¢ the ring or band which encircles the lamp a, 
which ring or band is of more or less circular shape, but has a gap 
formed by bending the adjacent ends outw as shown in 
Fig. 1, and shaping them into loops, eyes, or the like adapted to 
engage with other » eyes, or the like in connection with the 
two angular sides of the reflector, ite the apex of which the 
lamp is situated, in such a manner that the ring or band ¢ is free 
to hang more or less vertically pendant, or be turned upwards 
into a more or less vertical position, and in some cases to be 
turned back over the pointed top of the reflector b, as shown in 
dotted lines in Fig. 3. The loops, eyes, or the like in the angular 


Fig. 3. 
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sides of the reflector b wow bene formed by passing a wire through 
holes in the said two angular sides, and bending each end of such 
wire into the desired shape. Or the loops, eyes, or the like may 
be formed by stamping them out of the material of the angular 
sides of the reflector b. Or holes may be formed in all the angular 
sides of the reflector » of a radiator, and a single wire or rod be 
threaded through such holes, and also through the loops, eyes, or 
the like of the encircling rings or bands ¢, the wire or being 
retained in place at one or both ends of the radiator in any con- 
venient manner. The encircling rings or bands ¢ may be of any 
suitable design and material, but preferably of wire bent into a 
zigzag, helical, or other suitable shape, so as to impart the neces- 
sary amount of resiliency to enable it to pass over the top of the 
lamp, and to grasp it more or less firmly when in position, not- 
withstanding the expansion and contraction of the glass cylinder 
thereof. (Accepted June 11, 1908.) 


28,099. A. P. Lundberg, G. C. Lundberg, and P. A. 
Lundberg, Islington. Boxes. [6 Figs.) Decem- 
ber 20, 1907.—his invention relates to improvements in means 
or arrangements for making water-tight joints or closures. Ac- 
cording to this invention, the packing is of a —— that is less 
than that of the joint or closure to be made, and is stretched and 
laced around one of the faces or parts between which the joint 
or closure is to be made, preferably in ° mare formed therein. 
The packing is retained by means of headed pins, which engage 
and maintain the packing in its stretched condition, and are so 
mounted or arranged that they move in or out of their bearing 

ding as the packing is compressed or the pressure is reduced 








vapour. The tube d is inserted in a tube ¢, preferally of iron, 
closed at its lower end ; the purpose of this tube is to protect the 
nickel plating of tube d from contact with the molten metal or 
salt whose temperature is being measured. At the part of the 
tube ¢ which extends through the surface of the bath it is 
advantageous to fix a sleeve f, adjustably held in place by a screw. 
Such a sleeve withstands the action of slag for a long time, and 
can be renewed when destroyed. Within the tube d the wires a 
are held in small p lain, corundum, or other suitable material, 
which may be cylindrical or spherical. The tube d may be straight 
or bent, as shown ; by using the bent form the distinct — 
is gained that the upper part of the tube, as well as the terminals, 
are less ex to the action of vapour rising from the bath. 
{Accepted June 11, 1908.) 


20,119. G. Marconi and Marconi’s Wireless Tele- 
graph Company, Limited, London. Wireless Tele- 
graphy. [i Fig.) September 9, 1907.—According to this inven- 
tion, each of the plates of a condenser is respectively connected 
to one of a pair of insulated revolving discs, or spheres, of metal 
situated at such a distance apart as not to allow a discharge to 
pass when the condenser is charged, and the gap between the 
<liscs is more or less bridged at regular intervals by a piece, or 
pieces, of metal moving rapidly between the two discs. These 
bridging-pieces are preiwenty formed of pegs, or studs, attached 








‘o a third disc, which is made to revolve between the discs first 
‘nentioned. a is a metal disc carried on a shaft with an —— 
coupling in insulated bearings b, and is capable of being rotat 

at a very high speed. d, d are copper studs or pegs arranged oppo- 
site one another in pairs round periphery of the disc. ¢, ¢ are 
rotating discs carried on insulated supports, one on each side of 
the diec a, and so placed that the studs d, d pass very close to 
them when the disc is rotated. The discs e are connected to a 
condenser f and inductance g, this oscillation circuit being con- 
nected, either inductively or conductively, to an aerial conductor 





or removed. 3 is the packing by means of which the water-tight 
joint or closure is formed between the box and cover, when these 
two parts are placed the one on the other and connected together 
by screws. e packing 3 is made of an endless band of rubber, 
preferably circular in section, and of a length that is less than 

















that of the joint or closure to be made. Owing to this reason it 
is necessary to stretch the packing in order that it may extend 
around the joint or closure. The packing in its stretched condi- 
tion is contained in the groove 5. As will be apparent, the pack- 
ing, when stretched, will tend to leave the groove 6 and resume 
ite normal condition. This is prevented, according to the pre- 
sent invention, by means of headed pins 6, which are loosely 
mounted in holes 7 formed in the walls of the box in proximity 
to and on the inner side of the groove 5. To place the packing 
in position, a pin 6 is placed in its hole 7, and the packing 3 

laced so as to partly encircle the pin 6 and be engaged by its 
head. The other pins are then placed in their holes one by one, 
around and engaged by these pins in like 


and the packing p! 
mounted in the holes 7, they 


manner. As the pins are loosel 
are free to move up or down therein, and they will do so and 
follow the movements of the packing as it is com by the 
screwing down of the cover or as it expands owing to the pres- 
sure being relieved on the removal of the cover. (Accepted 
June 11, 1908.) 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


18,827. G. J. C. Parker and the Automobile Gas- 
Producer §: Limited, G . Gas-Pro- 
ducers. (3 Figs.] August 21, 1907.—This invention relates to 
improved means for feeding liquids to gas-producers, and consists 
in an arrangement com: ig a casing provided with cylinders 
having plungers working therein and adapted to rotate around a 
plug having passages connected with the cylinders, means being 





provided for causing the § to make a longer or shorter 

Scio te yreteerge fee! at's Sateecee 
le for ucer-gas ve the engines 

automobiles or marine locomotive, or other types of 


’ ’ 
nes. As shown, the pump employed for this purpose com- 
a casing fitted centrally with a ph -cock B, and adapted to 
rotated around the plug by means ting OC, D, E, and F 


wn particularly at Fig. 2, flow return 

-ways are formed in the plug B and open within the casing 

G small cylinders G fitted ‘with plungers H extending through 
stuffing-boxes and terminating or fitted with brackets cafrying 
bowls J engaging circular stationary tracks K. The latter are 
adjustable by means of an eccentric block L entering a recess in 


Fig. 1. ~ 









the casting formed with tracks K, said 

carried by a stud, on which is a pulley M, around which passes a 
Bowden wire, which, by turning the eccentric, brings the casting 
into such a position that the tracks will be more or less eccentric 
relative to yas & When the flanges K are concentric with 
the plug B, the rotation of the casing will produce no movement 
of the plungers H, and the Feapm 24 ough driven by the engine, 
will be idle ; but when the ges K are eccentrically situated, 
the travel of the bowls J around the same will impart recipro- 
cating movement to the plungers H, and consequent suction and 
discharge of the liquid flowing through the poseage wage in the 
plug B. Thus the feed of the pump is variable, irrespective of 
the speed of the engine. (Accepted June 11, 1908.) 


GUNS AND EXPLOSIVES. 


234. A. F. Petch and F. Duncan, Westminster. 

ting-Gear. (2 Figs.) September 11, 1907.—This inven- 
tion relates to sighting-gear for heavy ordnance, ~ 
ticularly to those cases in which the guné are carried in ler, 
slides, or the like, in which the trunnion-pins enppceting the 
cradles or slides are secured to brackets carried ‘on the turn- 
tables on which the guns are mounted, and bearings for these 
trunnions are formed in the cradle or slide, the trunnion-pins 
themselves not moving with the cradle or slide as the See is 
elevated. In such cases, the it-bracket byes the sight being 

to the upper part of the cradle or 

a considerable distance laterally, and the overhanging part is 
either not supported or is supported by brackets or es which 
do not form part of the moving cradle or slide, ina es 
in the sight thereby result either from want of rigidity of the sight 
or from relative movement between the cradle or slide and the 
brackets supporting the sight. In sighting gear made in accord- 


eccentric block being 
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ance with this invention, the applicante provide a rigid frame or 
plate, forming the ang eeee and attach it to brackets secured 
to the cradle or slide, the upper bracket being secured to the 
paged part of the cradle or le and ay meer | laterally beyond 
e trunnions, and the lower bracket or kets being secured 
to the lower Part of the cradle and passing out laterally through 
an elongated hole or holes formed in the brackets su’ the 
trunnions, the holes —s elongated sufficiently to permit of the 
uired elevation and depression being given to the cradle or 
slide. A is the gun-cradle, which is supported on trunnions B 
carried on trunnion-brackets C secured to the turntable. Secured 
to the cradle are brackets D, E, and F, the upper one projecting 
laterall An | wm Ty AW a ones E and F being 
secure: e lower of the le and passing out lateral 
through elongated holes G and H formed in the trenaton Sensbees 
C. To these brackets is secured a base-plate K, to which the sight 
M is secured, the plate thus forming a rigid base for attachment 
of the sight, and thereby avoiding the overhang that would result 
from the sight being secured to the upper ie of the cradle and 
projecting over the trunnions. (Accepted June 11, 1908.) 


LIFTING AND HAULING APPLIANCES. 


19,585. E. H. Crags Middlesbrough. Cranes. 
{1 Fig.) September 2, 1 his invention has reference to jib 
cranes of the type in which the jib can be luffed up and down 
about its pivot. Under this invention, in a crane of this character, 
in connection with the luffing tackle, which extends between the 
jib and the wheels, or the like, on the crane body or column, 
pulleys are carried on an arm projecting outwards from the crane, 
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and are adapted to control the angle of run of the tackle, and 
keep it away from the vertical plane in which the pivot of the 
jib lies, the said tackle being made to pass over ee 
the like. By this, the angle between the tackle, the line 
passing between the jib pivot, and the point at which the tackle 
is connected up with the jib, is a substantial one, even wi 
jib is in ite lowermost tion ; in consequence, the power 
and purchase of the h or hauling gear over the jib is such 
that the jib is always under easy command or control and er 
to lift, lower, or manwuvre it to, andin any and all tions. 
a is the jib; } is the frame of the crane, carrying the jib from the 
hin og 4 at c, and to which the luffing tackle d of the jib 
and the lifting tackle ¢ are’ brought. and pass; and / is the 
gantry or structure carrying 


the crane. In this ment, 
strut 1 is employed, havi 


a 
upon it pulleysj, over which the luffing 
tackle will pass when the jib is lowered, or isin a certain position, 


as shown in the dotted lines in the drawing, the tackle coming 
automatically on to these pulleys in the lowering action, and the 
tackle will be controlled as the run and angle in relation 
to the jib, forall positions of it, below this said tion. The 
strut i may lie above the jib and be mounted on a pivot having 
its axis coincident with that of the jib. The lifting tackle e may 
also be arranged to be received by, and run over, pulleys on 
the end of the strut i when the jib is lowered, similarly as the 
luffing tackle. When the jib a@ is in an My d position and 
angle, the strut i will be held up by the jib ve the ition 
in which it comes into use; but when the jib is lowered, the strut 
i will move down with the jib until it has reached such a position 
that a tie connected thereto becomes taut, and holds it ; the luffing 
tackle in this tion pearing upon the guide-pulleys j on the 
strut end, and being ‘coptrolled by them. For all positions 
below this, the controlling gtrut will be stationary. (Accepted 
June 11, 1908.) 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


12,483. Vickers Sons and Maxim, Limited, and 

on, Sheffield. Driving Planing- 
g. (12 Figs.) May 29, 1907.—This invention relates 
to planing and other reciprocating machines or mechanisms that 
are driven in opposite directions at different speeds by reversing 
electric motors. According to this invention, change-s gear- 
ing is provided for driving the machine from the electric motor at 
a certain on the cutting stroke, and at a different s on 
the return stroke, in conibination with means, governed by the 
direction of rotation of the motor, for automatically controlling 
the aforesaid change-speed gearing. Thus, witha machine having 


; Fig. 7. & 
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a constant cutting 5; , the ring may be such as to reduce 
the speed at which the motor drives the machine on the cutting 
stroke toa of, say, 20 ft. per minute. After the completion 
of the cutting stroke, and while the motor is accelerating in 
speed for the quick-return stroke, the gearing may operate to 
disengage or render inoperative its speed-reducing portion, and 
t> bring into operation its -increasing portion so as to 
obtain a suitable speed ratio the return stroke—say, 80 ft, 

r minute, or more, ag may, be desired. The electric motor is 

irectly cou to the shaft B, hereinafter called the driving 
shaft. 1 to the driving shaft B is arranged a shaft B! con- 
nected with the reciprocating mechanism of the machine. 


the | correct intervals. 





The | 


cha: pees guatte comprises a pair of clutches C, C! adapted 
to slide ngitudinall, upon, and revolve with, the two parallel 
shafts B, B!. On the driv ing-shaft B are loosely mounted two gear- 
wheels D, E, situated one at each end of the clutch C, and 


adapted to become engaged, or interlocked, with the latter at the 
+ = gear-wheels D! and E! are 





mounted upon the gear-wheels are 
mesh with one another in pairs, the velocity ratio of one pair 
being such as to reduce the speed of the driven shaft B! .to an 
value for the cutting stroke, and that of the other 
being such as to increase the speed of the driven shaft B! 
to an appropriate value for the quick-return stroke. The two 
clutches may be automatically moved into engagement with 
one or other of the two pairs of loose intermeshing gear- 
wheels, depending upon the direction of motion to be given 
to the machine by any suitable contrivance. In the 
ings, the mechanism comprises a centrifugal governor F attached 
to one member of a friction clutch, the other member of which 
is connected by a rod or link with lever mechanism ada; to 
control the movement of the clutches. The lever m nism 
comprises an upper arm I, a Jower arm I), and a spindle to which 
the said arms are secured. The governor F is connected through 
the worm-wheel J and worm J! on the driving shaft B with t 
electric motor shaft. Thus, when the motor commences to rotate 
for the cutting stroke, the worm gearing J, J! causes the governor 
F to rotate and thereby drive the member of the friction clutch 
attached to it. Friction bet the two bers of the friction 
clutch tends to cause the rotation of the aforesaid member to be 
transmitted to the other member, so that the lever mechanism is 
operated and the speed-change clutches are moved to bring into 
ration the speed-reducing pair of gear-wheels. At the end of 
the en oe the motor is brought to rest and started in 
the opposite direction by reversing switches. The motor starts 
slowly, and the direction of rotation and movement being now 
reversed, the lever mechanism, by means of the governor and 
friction clutch, automatically actuates the speed-change clutches 
to bring into operation the speed-increasing pair of gear-wheels 
suitable for the quick-return stroke. As the speed increases, the 
balls of the governor F tend to fly outwards, and the friction- 
clutch members are thus moved out of contact. The lever arm I! 
for controlling the movements of the change-speed clutches C, C1! 
may be provided with a yielding, or resilient, connection with the 
shoes engaging with said clutches, so that if one clutch engages, 
or interlocks, with an adjacent gear-wheel slightly before the 
other clutch engages with the corresponding gear-wheel, a force 
is exerted upon the latter clutch to cause it to move into engage- 
ment almost instantly after the engagement of the former clutch. 
(Accepted June 11, 1908.) 


MOTOR ROAD VEHICLES. 


22,654. J. S. Walker, T. A. Walker, and E. R. 
Walker, Wigan, and A. J. Drake, Southport. 
Mounting Radiators. [4 Figs.) October 14, 1907.—This 
invention relates to the mounting of radiators on motor-vehicles. 
According to this invention, the radiator is mounted on the 
chassis in such a way as to have a certain amount of play and 
merely rest on or be supported by the chassis and not rigidly 
secured thereto. The preferred method of doing this is to sup- 
port the radiator on the chassis by means of a ball and socket or 
other univereal joints ted to a standard carried by the 
chassis. The joints can be connected to both sides of the radiator. 
The pipes connecting the radiator to the water-jackets of the 


Fig.1. Fig.2 














motor are flexible, and being arranged at the top and the bottom 
of the radiator act as means for steadying the radiator from 
swinging to and fro—i.e., about an axis at right angles to the 
th of the vehicle. A isthe radiator, Basection of the chassis, C a 
racket attached thereto by bolts. In Fig. 1, a trunnion Dis shown 
attached to the side frame of a radiator in which a pin F, passing 
through the bracket C and held with a nut. is pivoted by a pin E 
In Fig. 2, a projecting trunnion D with ball end H works in a 
socket on the bracket O. In Fig 3, the ball I fixed to the radiator 
A is held in bearings J by ascrew, having a spring in compression 
between the bearing and a cap held on the screw bya nut. (Ac- 
cep'ed June 11, 1908.) 


RAILWAYS AND TRAMWAYS. 

28,273. W. Spence and T. Spence, Leeds. Wagon- 
Cover 2 Figs.| December 23, 1907.—This nn 
relates to cord grips or fasteners for securing the cords of tar- 
paulin covers, such as are used on railway wagons and the like, 
and is an improvement on the type of fastener in which the cord 


ci 























lo 





(28273) 


is secured between a fixed jaw and a curved or eccentric movable 
jaw carried by a pivoted lever. In constructing the improved 
cord grip, the a ts fix to the side of the wagon a small box- 
shaped bracket A, open towards one side and at the back. The 
open side of the bracket forms a straight fixed jaw B, and a 


pro 
to vent any possibility of the 
ie E being enclosed wi 





similar straight movable jaw C is pivoted within the bracket, 
this movable jaw C being held up to its work by means of an 
internal spiral spring E, and being controlled by a small lever 
or finger G projecting from the closed side of the bracket. The 
open edges of the jaws B, C are suitably bevelled to receive the 
cord H, the faces are with suitable ions to 
cord slipping. The = B, C and 
g thin the-box-sha; ket A, are 
from or excessive’ wear. e cord H can be 
tly inserted adjusted in the grip without interfering 
with the lever G, and can be as pie | tightened when necessary, 
these operations requiring the use of only one hand. The cord 
can be similarly released with one hand, all that is necessary 
being a slight lifting of the end of the projecting lever G. The 
loose end of the col H may be secured by looping or tying around 
the bracket A and lever G. (Accepted June 1), 1908.) 

17,941. W.S. Laycock, eld. Railway-Carriage 
Ventilator. [6 Figs.) August 7, 1907.—This invention relates 
to a ventilator for railway carriages of the kind in which the 
regulating-device for the air inlet comprises a perforated plate 
secured to the inside of the roof and adished cover of such dimen- 
sions that when in contact with the perforated plate it covers the 
perforations. The present invention has for its object to provide 
a device of this character, in which the separation of the parts is 
effected by means of a spring, the arrangement being such that 
the operation of the dished plate may be effected from a point 
more or less remote from the ventilator. a indicates the per- 
forated base-plate secured to the interior of the compartment. 
Secured to, or formed integral with, piate a is a hollow stem ), 
engaging which is a second stem c, the said stem c being secured 
to the inner face of a dished body d. e¢ indicates a spring sur- 


Fig.1. Fég.2 
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rounding the parts b and c, and the tendency of which is to keep 
the part d away from plate a. Passing through the ends of stems 
ce and b is acord g, the end of which, in order to prevent its with- 
drawal, isknotted. The cord is provided with an exterior casing, 
one end of which enters and abuts against the end of a hollow 
projection secured to the back of the plate a, whilst the opposite 
end of the said casing abuts against the upper surface of the 
bracket i, secured to the interior of the com ment in a posi- 
tion such that it is conveniently accessible to the persons therein. 
The cord passes through the bracket i, and at its end it is secured 
to a projection k on the end of an arm on a spindle k2. Upon 
rotation of the spindle X2 the cord is pulled and the movable 
member of the ventilator is caused to approach the base-plate so 
that the entry of the air through the plate is prevented. (Ac- 
cepted June 11, 1908.) 


10,293. C. W. Collins and W. J. Hayes, Manchester, 
and F. W. Watson, es. ey-Heads. [4 Figs.) 
May 3, 1907.—This invention refers to the trolley-heads of elec- 
tric tramcars, and its object is so to apply the same to the trolley- 
pole that, in the case of the wheel leaving the overhead wire and 
metting with an overhead obstruction, the wheel and trolley-head, 
instead of being pulled off the pole and falling to the ground, or 
bringing down the overhead equipment, are caused to fall clear of 
the overhead construction whilst still remaining attached to the 
pole. According to the invention, the trolley-head socket a is 
connected to the end of the trolley-pole b by means of a hinge- 
like connection, and the socket is held in line with the pole by 
means of a spring-catch g. The hinge-like connection is arranged 
below the pole and the catch above it, so that, on the catch being 


released, the trolley-wheel may be turned down upon the hinge 
and be s nded from the hinge-pin. When the trolley-wheel 
and its socket are turned up, the catch fastens the socket auto- 
matically. Adjacent to the catch is a trigger-like or bell-crank 
lever e, the longer arm of which extends in front of the trolley- 
wheel. When the wheel leaves the overhead wire and an over- 
head obstruction lies in its path as the car continues to travel 
forward, the lever e, by reason of the resistance offered by the 
obstruction, is moved on its pivot and thereby caused to press 
back the catch, which then allows the wheel and trolley-head to 
turn downwards upon the hinge and become suspended from the 
hinge-pin, where it lies clear of the obstruction and prevents 
damage to itself or the overhead equipment. (Accepted June 11, 
1908.) 
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ECONOMY IN FERRO-CONCRETE 
DESIGN. 


By Oscar Fazer, B.Sc. (Lond.). 
(Concluded from page 165.) 
Parr II. 
T - Beams. 


A rorM of construction which is very economical, 
and which finds frequent application, consists of a 
floor slab or decking stiffened by ribs on the 
underside (Fig. 3). These ribs act as T-beams, 
the flooring forming the compression boom, and 
the steel at the bottom of the rib the tension 
boom. Comparing such a construction with steel 
joists supporting a decking, it will be seen that the 
compression boom is saved, and head-room is 
gained equal to the thickness of the slab. In addi- 
tion, the continuous slab gives to the structure 
very great lateral stiffness not attained by any 
other form of construction. 

In the design of such a slab, a large number of 
variables exist, such as thickness of floor, spacing 
of ribs, depth and breadth of ribs, &c. It is some- 
times, also, a good plan to construct smaller cross- 
beams at right angles to the larger ones, so that 
obviously a number of different designs could be 
made satisfactory as regards strength, without 
being satisfactory as regards econcmy. 

Design of T-Beams.—Assuming provisionally that 
the spacing of the ribs and the thickness of slab 
have m determined, the total bending moment 
on a rib or T-beam can be calculated approxi- 
mately. Then we have to determine the breadth 





B.M. x C,; 
dC_ _ 7 e\¥, + bGc +3C0a=0, 
adh (*-5) ts 
forC = minimum. 
Whence 
t “BM xG 
n—-Sea/_ BM XG 
2 Ne (Ce 6 + 2 Can) 


or, the most economical depth, 
BM. xt; +! 


A= =a a>. a - 
Ie(Ccb+2 Ca) 2 


in. (8) 

This formula is applicable for any prices of con- 
crete, steel, and shuttering, and will be found con- 
venient in use, but must not be used without 
taking the precaution of calculating the compression 
stresses induced in the slab. Should these be 
found to be excessive, as may happen with relatively 
thin slabs, the depth should be increased until the 
stress in the concrete is reduced to its working 
limit. This will not entail a large sacrifice of eco- 
nomy, as the increased quantity of concrete and 
-~ is partly counterbalanced by a saving in 
steel. 

When the shearing stress in the rib is excessive, 
steel must be inserted to take part of the shear; 
sometimes it will be sufficient to bend up the tensile 
reinforcement near the supports in the usual 
manner, one bar at a time. 

Example.—A slab 5 in. thick is to be stiffened 
by ribs spaced 5 ft. apart. The span being 28 ft., 
the B.M. on each rib is estimated at 2,000,000 inch- 
pounds. Design the rib economically, assuming 
the following prices :-— 


Fig.3.6L02R CONSTRUCTION WITH T BEAMS 
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For 
constant B.M. the last two quantities vary inversely 
with one another, while the breadth of the rib is 
chiefly determined by the consideration that the 
steel shall be well covered with concrete. 


and depth of the rib and the area of steel. 


A formula suggested for the breadth which will 
be found suitable for ordinary cases is 
ihe 
= BM. 
Vv 
(b in inches, B.M. in inch-pounds). 

A formula for the most economical depth is easily 
evolved by differentiating the cost for a minimum 
as follows :— 

The radius arm may be taken with sufficient 
. , t being the thickness of 
slab, and h the distance from the top of slab to 


centre of steel. 
Then 


- (7) 


accuracy ash — 


Area of steel = __B-M. _ square inches. 


t 
2 ) fa 
It will be found that with T-beams it is nearly 
always economical to stress the steel to its permis- 
sible working stress f,, which, as has been shown, 
is often not the case with rectangular beams. 
Putting 





Cs = cost of 12 cubic inches of steel in pence 
— cost per ton in pounds 
Ret wP 
Cc = cost of 12 cubic inches of concrete in pence 
— cost per cubic yard in shillings 
Re 324 eee 
Cc 


*» = cost of 12 square inches of shuttering in pence 
— cost per square foot in pence 
12 ; 
Then the cost per foot-run of rib under slab will 
as follows :— 


be 


Concrete = (h — t)b Ce. 

7 Shuttering = {2(h - t) + b}Ca. 
ence total 
c —_3.M.x C, 


(*~s)4 


cost 
+ (h — t)b 0. +{2(h - t) +b} On. 














oe Pe = ot, 
: 1: 2 concrete 30s. a 
Shuttering 3d. a > O 


Using formula (7), put 


i 
om = A/ 2,000,000 = 12.6in., say 12in. 
From the prices given, 





8} =z 24 > 
deat tas 
30 
Ce = — .= 0,093, 

° 3 


Hence from formula (8) 


2,000.000 . 4 37 
A= 16,0000 4 25 
1.11 + 0.5 
= 21 in. 


Area of steel required = __?-900,000 


(21 — 24) 16,000 

Of the 5 ft. of slab belonging to each rib, two- 
thirds may be considered as forming the com- 
pression boom. On this assumption, the maximum 
compression will be about 750 lb. per square inch, 
which is not excessive with the rich concrete used. 
Putting 3in. of concrete under the centre of the 
steel, the total depth of the beam will be 24 in., or 
19 in. from the underside of the slab. It is thought 
that it will be of interest to see the effect on the 
cost of altering the depth ; this is shown by Table V. 
In the particular case under consideration, the 
depth cannot be reduced without excessive com- 
pression stresses in the slab, but if the ribs were 
spaced further a or the slab were thicker, it 
would be a question of economy only. 


TABLE V.—Cost of T Beam for Various Depths. 


= 6.75 eq. in. 








Total Cost in Shillings. 
h Radius Area. Depth . _ - 
* | Arm. | Steel, — Cen | 
jab. Shut- 
crete. Steel. tering. Total. 
in. | in. sq. in. in. 
18 15.5 8.06 16 41.5 82.2 18.7 142.4 
21) 185 6.76 19 49.1 68.9 22.2 | 140.2 
24 | 215 5.82 22 57.0 59.4 25.7 142.1 
27; 45 | 5&1l | 62.1 62.1 20.2 146.1 
80 | 27.5 455 2 46.4 46.4 | 82.7 161.7 











It will be seen that h = 2lin., as given by the 
formula, is the cheapest. No allowance has been 
made for any economy which might be oye b 
reducing weight, as in the present case the depth 
cannot salneed without causing excessive com- 
pression inthe slab. In cases where this is not so, 
and where weight is an important factor, the depth 
may be made rather under the value given by the 
formula, but with T-beams the influence of weight 
on the economical section is not very great. 

Distance between Ribs and Thickness of Slab.— 
These two quantities will, to some extent, vary 
inversely with one another, since with ribs close 
together a thin floor will suffice. Hence, in any 
given case, many different designs are possible, and 
the question of economy will determine which is 
most suitable. 

It is not thought possible to lay down any useful 
rules on this question, as the best arrangement 
depends so much on the individuality of a given 
case, the only way to get the most economical 
being to try several arrangements, and determine 
the cost of each. With the use of formule (7) and 
(8) this will be found a less laborious problem than 
may appear from first sight. 

When possible, the ribs should be placed directly 
under the concentrated loads. Thus, in the case of 
a railway viaduct, longitudinal beams should be run 
directly under the rails. 

A few large beams are generally more econo- 
mical than many small ones, due to the increase of 
depth obtained, and to the simplification of shutter- 
ing. Hence it does not pey to carry the subdivision 
of the floor by ribs too far. 


Part ITI. 
CoLuMNS, 


Columns axially loaded may be designed for a 
stress of 500 lb. per square inch, using 1:2: 4 
concrete, and 15 x 500 = 7500 lb. per square inch 
in the steel :f suitable lateral reinforcement be pro- 
vided to prevent buckling of the longitudinal bars. 
About one-quarter as much steel for lateral as for 
longitudinal reinforcement should suffice. 

is basis of design may be used for columns up 
to 18 diameters in length ; above this the safe ] 
should be reduced, as recommended by the Joint 
Committee on Ferro-Concrete in their report dated 
May, 1907 (R.I.B.A.). 
For rectangular sections the factor of reduction is 


Uh. Factor of Reduction. 
20 1.18 
25 1.20 
30 1.29 


Adopting this as the basis of design, we may 
consider how economy will be effected. 

It will be found that the steel is used to very 
poor advantage, and that the less used the more 
economical is the section. Thus, with the stresses 
suggested above, and with steel and concrete at 
121. per ton and 27s. yard respectively,.a cube 
of steel of 1 ft. side would cost 52.4s., and support 
7500 x 1441]b., while a similar cube of concrete 
would cost 1s., and support 500 x 1441b. Hence, 
while the relative supporting powers are as 15 to 1, 
the relative costs are as 52.4 to 1; in other words, 
the concrete is over three times as economical. 
Neverthéless, the area of longitudinal reinforce- 
ment should not be made less than 0.8 per cent. of 
the cross-section, as a precaution against shock, or 
accidental bending or side thrust. 

It will be found that_for axially-loaded columns 
it hardly ever pays to use more than this, the only 
exception being where very great lightness is re- 
quired. These remarks are only taken to apply to 
columns designed simply for supporting dead 
weight. Inthe case of piles and columns subjected 
to shocks, as in jetties, much more steel may be 
advisable; although with piles this is necessitated 
by the question of lightness alone, which is of 
extreme importance during handling. 

Use of Richer Concrete.—It has ics shown in 
the case of beams that it often pays to use richer 
concrete and adopt correspondingly higher stresses, 
retaining the same factor of safety. In the case of 
columns the gain in economy is even more pro- 
nounced, as the strength of the column is directly 
poapeeenss to the strength of the concrete. This 
is shown by Table VI. 

A further economy is gained, due to the stress in 
my re ne raised po 7500 lb. ~ ay» and 
10, . per square inch respectively, and due to 
the n shuttering being vadnenl. 


ecessary 
With eccentr cally-loaded columns, the safe load 
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Tasie VI. 





| Concrete 1. | Concrete 2. 


Concrete 3. 
tie:8 | 


|} 1:1$:8 25333 
280 3200 Ib. per 

equare inch 
667 





Composition .. . ..| 1:2: 
Ultimate strength—28days|. 2400 
Working strength (for 500 
columns) } 
Cost per yard—shillings ..| 26.9 
_ Cos peryars 0.0538 
Working strength 
Economy over concrete 1 | 


584 


28.8 
0.0193 


34 per cent. 


31.2 
0.0163 


13 per cent. 








must be reduced in proportion to the eccentricity, 
With rectangular section, the factor of reduction 


will be ; when the eccentricity is ; , h being the 


depth of the section in the plane of bending. When 
the eccentricity exceeds this amount there will be 
tension on one side, and the factor of reduction 
increases more rapidly if the usual assumption as 
to steel taking all the tension is retained. Neglect- 
ing such cases of great eccentricity, the remarks on 
the economy of a low percentage of steel and of a 
rich concrete hold with the same force as for axially- 
loaded columns. 

Hence, in general, a very economical design is 
obtained by using 1:1: 2 concrete, adopting a 
working strength of 667 lb. per square inch (pro- 
vided the ultimate strength exceeds 3200 at 
28 days), and using 0.8 per cent. of steel longi- 
tudinally and 0.2 per cent. transversely. 

Example.—Design a column 30 ft. long for an 
axial load of 100 tons on the basis advocated, using 
the rich concrete. 

With 0.8 per cent. of longitudinal reinforcement, 
the average stress on the cross-section is 


667 (1 + 14 x 0.008) = 741 Ib. per square inch. 
Hence required area of cross section 


(A column 18 in. square would give an area of 
324 square inches. ) 


Ratio of length to least side = x = 20. 


Hence requisite area must be increased by 1.13 
(see above). 

Hence area required = 302.5 x 1.13 = 342 square 
inches, which is given by 184 in. square. 

Area of longitudinal reinforcement = 342 x 0.008 
= 2.74 sq. in. 

Four 1-in. rods will therefore be ample. 

It will be of interest to compare the cost of this 
column with a steel stanchion... Broad-flanged 
joists are probably the most economical form of 
stanchion in this case, and a joist 18 in. by 12 in., 
121 lb. to the foot, would be required. 


ComPaRATIVE Cost oF CoLumn. 
(See also Fig, 4 ) 

Ferro-Concrete. Steel Stanchion. 

7 cubic feet of con- ; 
crete at 31.28. per 
cubic yard .. = 
185 square feet of 
shuttering at 3d.... 
Four L-in. rods 39 ft. 
long at 12/, per ton 
Transverse reinforce- 

ment, 34.33 /4 


64 
Al x 30 _ 4 69 tons. 
2240 


At 9/. per ton = 





(5a6--——by 





y PAR eee | 
OARS = 
i 1-62 
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COMPARATIVE SIZE OF FERRO-CONCRETE 
AND BROADFLANGED STEEL COLUMNS 
(5.99, D) TO CARRY EQUAL LOADS 


A built-up stanchion might be employed in which 
less steel was required, but the cost per ton would 
be higher, and no saving would be effected. The 
example gives a good idea of the economy which 
can be effected by good ferro-concrete design, and 
which part!y accounts for the rapidly increasing 
use of this form of construction, 





TECHNICAL EDUCATION IN _ SCOT- 
LAND AT THE FRANCO-BRITISH 
EXHIBITION. 

By Joun G. Kerr, LL.D. 


Ir is expedient and reasonable to restrict the term 
‘*technical education” to the work of certain 
types of continuation classes and of those schools 
and colleges in which the subjects and methods of 
instruction are considered not from the point of 
view of general culture so much as with reference 
to their applicability to definite lines of practical 
life, and particularly to those lines that traverse 
fields of industry in which advance is made through 
increased knowledge and control of scientific prin- 
ciples. Accordingly it might be sufficient here to 
direct attention to the evidences which have 
been supplied by outstanding institutions of the 
extent and quality of that type of specialised in- 
struction in Scotland at the present time. It 
cannot, however, be out of place to glance for a 
moment at the toundations on which rests the 
structure of technical education so defined ; and a 
consideration of the whole scheme of the Scotch 
exhibit at the Franco-British Exhibition suggests 
that, from the very first stages of school education 
right up to apprenticeship or college life, the spirit 
which pervades the programmes of technical insti- 
tutions, and even the methods of work that pre- 
vail there, are brought to bear in some measure 
on the growing youth of Scotland. 

It is from this point of view that attention may 
well be directed to the exhibits which inform us of 
the kind of work that children of tender years are 
encouraged to attempt in the kinder-garten and the 
junior elementary schools. The making of things, 
the representing of things by drawings (in black 
and white and in colour) and by plasticine models ; 
the talking about things and the formal expression 
of ideas by written words—all affect the develop- 
ment of the child in the way that leads to apprecia- 
tion of and command over Nature. A large variety 
of exhibits, not merely from schvols in populous 
centres, but even from isolated rural schools, 
demonstrate a widespread belief in direct object- 
teaching, and the extent to which Nature-study is 
being cultivated in a serious and scientific manner 
is fully illustrated. 

For those children whom home circumstances 
remove from school at the legal age-limit of four- 
teen the Scotch Education Department has arranged 
schemes of instruction which have to a consider- 
able degree a technical education character ; for 
boys—graduated courses of workshop exercises in 
elementary carpentry, with ordinary tools and 
material, and in practical mathematics, in which 
the elements of mensuration and the use of drawing 
instruments appear ; for girls--simple but thorough 
experiences in cooking, laundry-work and dress- 
making; and for both—due regard to physical 
training and the principles of hygiene. 

In the group of examples of intermediate work 
—i.e., work done by pupils during the three years 
before sixteen—there is a wealth of demonstration 
of the presence of the idea of preparation for prac- 
tical life. No doubt general training, rather than 
sharp specialisation at that stage, is aimed at by 
educational authorities, yet the spirit of the work 
and the compulsory presence of a discipline in 
drawing, mathematics, and laboratory practice go 


*|far to secure a sound basis for the specialised 


technical education of those who are destined to 
take part in industrial progress. The time-tables, 
science note-books, albums of examination papers, 
specimens of drawings and of workshop products 
of pupils in intermediate departments of schools in 
Edinburgh, Perth, Leith, Stirling, Aberdeen, 
Govan, and Glasgow illustrate this point. The 
exhibit of the Sutherland Technical (Rural) School 
shows, at the intermediate stage, a very marked 
attention to experimental agriculture, without, 
however, any neglect of general subjects, and with 
a very complete course of science. The relief maps, 
the records of rainfall and sunshine, the sun-rise 
record, and the plan of the grounds and gardens 
all point to essentially technical work. 

Some of the purely secondary schools of Scotland 
—notably, George Heriot’s School, Edinburgh, 
Gordon’s College, Aberdeen, and Allan Glen’s 
School, Glasgow—have made science play a large 
part in general education. From the last-named 
school there is an exhibit which gives at once a 
clear and full view of the aims and methods of the 
school. A cabinet of manual work at all stages 





from elementary Sloyd to pattern-making, a case 
frames with photographs of the equipment, charts 
of progress and examples of science work, and a set 
of volumes of pupils’ exercises indicate the kind of 
training that seems to equip satisfactorily for high 
scientific study and research. 

In addition to these day-school agencies there are 
at work all over Scotland evening continuation 
classes, which are either preparing students for the 
higher instruction of technical colleges, or are them- 
selves supplying courses of work that merits the 
title ‘* Technical.” For general education the supply 
of evening classes has been fairly complete for 
many years. The extension to day is in the direc. 
tion of specialised training. The enterprise of the 
Edinburgh School Board is noteworthy, with its 
classes in millinery, carpentry, cabinet-making, 
art, confectionery, and proof-reading. The ex- 
hibit most interesting as regards evening classes 
comes from Glasgow, where we find a great scheme 
of affiliation in perfect working order. Kvening 
classes not only in Glasgow, but in a large area 
outside the city, are engaged preparing, under a 
scheme, students for the advanced instruction of 
the Technical College. The note-books and port- 
folios of work in mathematics, building construc- 
tion, and mechanical drawing, which form part of 
this exhibit, give full information regarding the 
methods and results of the scheme. 

The continuation evening classes in Aberdeen are 
organised on a most liberal scale. Beyond the 
higher technical institute schools, with com- 
mercial, domestic, and science classes, there are 
courses of instruction for architects, builders, 
cabinet - makers, engineers, lithographers, naval 
architects, painters, printers, plumbers, stone - 
cutters, and wood-carvers ; and in the Gordon 
College and Gray’s School of Art, which is recog- 
nised and supported by the Scotch Education De- 
partment as a central institution, there are evening 
courses in several departments of applied art, while 
the day curriculum offers an Art teacher’s diploma 
course. 

We come now to the crowning glory of the 
system—the great central institutions devoted to 
technical education in the accepted sense. These 
are represented in the Scottish Section by the 
Heriot-Watt College, Edinburgh, and the Glasgow 
and West of Scotland Technical College. The ex- 
hibits sent by these institutions do not include to 
any extent specimens of the work done by the 
students or the appliances in use, but are rather 
intended to afford information as to the nature of 
the organisation, the fields of work covered, and 
the scope of their influence. 

Although the Heriot-Watt College presents 
merely an album of photographs, a copy of the 
calendar, and information regarding the courses of 
instruction, it is possible to estimate the importance 
of Edinburgh’s Technical College. During the past 
year all the elementary and general teaching has 
been removed from it, and the college is now a 
highly-specialised centre for technical and trade 
instruction. Despite this removal, over 3000 
students attended the evening classes last session, 
while the enrolment of day students was 236. New 
engineering laboratories with complete equipment 
for instruction in prime movers are now almost 
completed. A mining department has been esta- 
blished, a laboratory for technical mycology has 
been added to the department for the training of 
brewers, and extensive accommodation is being 
arranged for a painting school. A close relation 
aheni exists between the Heriot-Watt College and 
the University. A still closer co-operation is bound 
to occur, and the University is likely to widen the 
scope of its B.Sc. degree so as to permit Heriot- 
Watt students who are specialising in some phase of 
engineering—e.g., electrical, mechanical, or mining 
—to graduate in one or other branch of epgineer- 
ing practice. The essentially trade classes—i.¢., 
those in house-painting, watch and clock-making, 
lithography, book-binding, photo-process work, 
cabinet- making, plumbers’ work, technical mycology, 
gas- manufacture, tailor-cutting, carpentry, and 
masonry have been most successful, the attendance 
being over 700. The number of science graduates 
from the Heriot-Watt College is considerable, and 
excellent post-graduate study and research work 
has been done. 

In magnificence of buildings, elaborateness of 
equipment, scope of operations, and number of 
students, the Glasgow and West of Scotland Tech- 
nical College is by far the most important of the 
central institutions. Founded in 1796 by Pro- 
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fessor John Anderson, with the declared object of 
discharging the very‘ function with which it is now 
occupied, it can claim to be the oldest institution 
of the kind in Great Britain, or, for that matter, 
n the modern world. The exhibit, from which can 
be formed conceptions of the nature and extent of 
this function, consists of diagrams relating to 
attendance, photographs of buildings and equip- 
ment, plans, students’ drawings (architectural and 
engineering), students’ note-books, calendars, and 
reports. 


The last report of the governors gives some | pe 


remarkable figures :—Individual students, 1906-7 : 
At day classes, 544; at. evening classes, 4512; at 
Allan Glen’s school, 706—total, 5762. Student 
hours: At day classes, 200,739 ; at evening classes, 
275,211—total, 475,950. 

It is remarked in that report that the students 
on the roll included 156 graduates of the Universi- 
ties of Aberdeen, Cambridge, Chicago, Edinburgh, 
Glasgow, London, Oxford, and Tokio. The diploma 
of the college is granted in the following depart- 
ments :—Civil engineering, mechanical engineering, 
electrical engineering, mining, naval architecture, 
chemistry, metallurgy, mathematics, and physics. 
The courses of study extend, for each diploma, over 
three sessions. Holders of the diploma of the 
college are eligible for the degree of B.Sc. in 
engineering of the University of Glasgow after one 
year’s attendance at prescribed university classes. 

In addition to classes in subjects belonging 
to the several diploma courses there have been 
provided many most successful trade evening 
classes—e.q., in plumbing, sheet-metal work, boot- 
making, printing and-allied trades, watch and 
clock making, bakery and confectionery. Of the 
students attending these evening classes it is 
interesting to note that 1248 are engineers and 
draughtsmen, 721 are in the building trade, 349 
are civil and mining engineers, 267 are bakers, 
150 are telegraphists, 150 are chemists, 117 are 
boiler-makers, 150 are clerks, and 174 are teachers. 

In 1903 His Majesty laid the foundation stone of 
the new buildings. The public have cherished 
high expectations of the benefits that will flow from 
the active existence of this great organisation, and 
the list of subscriptions to the building fund has 
reached 300,000/. 

Of the other institutions doing technical work 
mention might be made of the Schools of Art, and 
particularly of the Glasgow School of Art, with its 
vast influence on art teaching in the West of Scot- 
land ; of the agricultural colleges, and of the centres 
of instruction under their control ; of the veterinary 
colleges, and of the schools of domestic economy. 
Enough, however, has been said to justify the claim 
that, as regards technical education in all its 
phases, Scotland is certainly holding her own. 








PROGRESS OF SHIPOWNING IN 
JAPAN. 

Surpowsine in Japan, on a scale comparable 
with the shipping work of Western lands, is 
necessarily a matter of very modern development. 
Whatever the country may have done or attempted 
to do in its earlier history, the year 1639 marked a 
complete cessation of foreign trade; the size of 
home-built ships was, about that time, limited by 
law in order to prevent them from venturing too 
far from their own shores ; and amongst the other 
countries of the world, China, Korea, and Holland 
were alone permitted to trade with Japan by 
sending their ships to Japanese ports. The pro- 
hibition of foreign trade thus enacted extended over 
& period of fully 220 years ; the re-opening of the 
country in 1853 necessitated an entire change of 
policy, which, keenly desired, was not so readily 
effected ; the need, however, was emphatically 
declared by ‘the Shogun’s Government in 1861, 
when permission was first given for the engage- 
ment of Japanese ships in foreign trade. This 
permission was so far taken advantage of that, 
In 1868, just after’ the commencement of the 
present era of Meiji,* there existed forty - six 
merchant vessels, of 17,000 tons, and of “foreign ” 
construction ; some of these vessels were steamers, 
the others sailing vessels; some were built in 
Japan, and the rest purchased from abroad. 

Professor Terano, in a recent note,t gives an 


7 ' Meiji commenced with the restoration of the present 
Yo in 1867. 
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iateresting account of the beginning of the ship- 
building industry in Japan in ‘‘ foreign” style :— 
A Russian war vessel, the Diana, lying at anchor at 
the port of Shimoda, and demanding a treaty with 
7, was washed ashore and sunk by tidal waves, 
following the great earthquake of November 4, 1854. 
Captain Patiatin, commanding the expedition, havin 
decided to build new ships to take his men home, selec 
a place on Heda Bay, in the Province of Kimisawa, in 
Idzu, not very far from Shimoda, and started the con- 
struction of two wooden schooners with timber grown in 
that district. He employed many Japanese ship-car- 
mters to assist his crew in the building of these ships 
Thus they became acquainted with the construction of 
ships of the Western type, and, after the conclusion of 
the Russian schooners, they built many of similar type 
in different places throughout Japan. The vessels were 
known for some time as the Kimisawa type, after the 
place where the first schooners were built. Proper 
methods of Western shipbuilding were thus introduced, 
and spread over Japan. 


In the early days of Meiji an intimation was 
repeatedly made by the Government that such 
‘* foreign ” vessels were allowed, and that protection 
would be afforded by the Government to Japanese 
shipping enterprises with foreign countries. In 
1870 the first large steamship company was estab- 
lished, under the name of the > oe Kwaisha 
(the Transport Company); this company, under 
Government auspices, underwent various changes, 
its name in time becoming Nihonkoku Yabin 
Jokisen Kwaisha (Japan Mail Steamship Company). 
In 1871 a rival company appeated on the scene, 
organised by the late Baron Yataro Iwasaki, 
under the name of the Mitsu Bishi Kwaisha 
(Three Diamonds Company, so called from the 
crest and flag adopted by the new organisation). 
This company did such excellent work for the 
Government during the military expedition to 
Formosa in 1873-4 that it was deemed advisable 
by the authorities to lean largely upon it for sup- 
port, wind up the affairs of the officially directed 
company, and close the keen competition that had 
sprung up between the two; the ships of the 
Nihonkoku Yibin Jokisen Kwaisha were, there- 
fore, in 1876, transferred to the Mitsu Bishi 
Kwaisha, and the latter company strengthened in 
other ways. The combined 
then consisted of forty-two ships, six of them sail- 
ing vessels, and the remainder steamers of various 
sizes, twelve exceeding 1000 in gross tonnage. In 
1882 the company further strengthened itself and 
added steamers capable of performing the functions 
of both transports and cruisers, a stipulation being 
made by the Government, in return for privileges 
conceded, that it was to have the use of the ships, in 
case of need, on payment of some 5 yen per ton per 
month. In 1882 the gross tonnage owned by the 
Mitsu Bishi Kwaisha was 22,000. In the same year, 
with the object of increasing the mercantile marine, 
Government support was afforded toa new company, 
the Kyodo Unyu Kwaisha (Union Transportation 
Company), so that two companies, rivals alon 
certain lines, were again in the field, both obtaining 
assistance from the State funds. This lasted until 
1885, when an amalgamation was made, and the 
now powerful Nippon Yusen.Kabushiki* Kwaisha 
(Japan Mail Steamship Company) formed by the 
combination of the two. 

To the newly-formed Nippon Yusen Company 
a dividend of 8 per cent. was guaranteed by the 
State; but this was commuted, in 1887, to an 
annual subsidy of 800,000 yen. In the years 
previous to the war with China this enterprising 
company made steady progress, doing most of the 
coastwise trade, and also the trade with the nearer 
foreign ports; in 1892 it established a line to 
Bombay, and performed, moreover, frequent ser- 
vices to Australia in the one direction, and to Hawaii 
inthe other. In the Chinese war of 1894 the large 
steamers of the company were all requisitioned by 
the Government, and many more were purchased 
by the company both for Government needs and to 
maintain its own trade; the services were very 
efficiently rendered and the company became cor- 
respondingly stronger. On the conclusion of the 
war, and encouraged by the new bounties, to which 
reference will be made in a a saw xo article, 
the Nippon Yusen Kaisha resolved on a large 
expansion of its work and influence ; it raised its 
capital to 22,000,000 yen, and established re- 
gu services to America, Europe, and Australia, 
in addition to the existing line to Bombay. Large 
steamers, twelve of them exceeding 6000 tons, 
were ordered, mostly from the Clyde, though with 


* Kabu = share; kabushiki = limited. 
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the reserve of a sufficient number for Japanese 
construction to develop and advance the at of 
shipbuilding at home. Since that date the company 
has frequently added to its fleet, its new shi 
being, in recent years, all built at home—i.e., in 
Japan—although these have been supplemented by 
the ships purchased during the war with Russia and 
the captured ships taken over from the Govern- 
ment after the termination of the war. Among 
those recently built in Japan, the Hitachi Maru 
(second of the name), 6715 gross tons, for the Euro- 
pean service ; the Nikko Maru, 5539 tons, for the 
Australian service ; the Tango Maru, 7463 tons, for . 
the American service ; and the six ships of the Kamo 
class, each of 8770 tons, now completing, and to 
be employed as general traders, may be specially 
mentioned. Summarising the holding of this com- 
pany (N.Y.K.) over a series of years we have the 
following data :— 





Vessels 
Date. CREE Borg Sy SS Capital 
Number. Gross Tons. 
edslinheninkailatnal — 

1835 _ on The company estab‘ished. 

1385 + bs 51 é 11,000,000 
1890 46 | 68,637 10,760,000 
1895 55 | 101,342 8,80°',000 
1900 67 204,713 22,000,000 
are 73 | 950,905 22 000,000 
19°8(March) . 7 261,427 22,000,000 
Building (June) 6 52,200 


Yen = 2s. 0.582d. 

In 1884 the Osaka Shosen Kabushiki Kwaisha 
(Osaka Mercantile Steamship Company) was estab- 
lished, and received from the first some measure of 
Government support. Many coasting services have 
been, and are, performed by this company, whose 
operations are extended also to Formosa and the 
costal trade of that island, to Korea and to Hong 























Kong, and to various Chinese ports. The holding 
of the O.S.K. at various tes has been as 
follows :— 
Vessels. 
Date. - a ee Capital. 
Gross Tonnage 
Number. about 
Yen 

1884 The company established 
1885 81 15,236 1,247,735 
1890 56 16,123 1,850,000 
1895 55 22,535 1,940,000 
1900 73 57,534 5,600,000 
1905 97 92,281 9,625,000 
ee 110 110,741 13,750,000 
Present date .. 107 16,500,000 


107,013 





The reduction in number and tonnage between 
1906 and the present date is explained by the fact 
that certain ships of this company trading up 
the Yangtse River, in China, have been placed in 


8 | the new combination mentioned below, the Nisshin 


Kisen K.K. 

This company is on the eve of development in 
the direction of the establishment of a regular 
freight service with America, for which purpose six 
steamers (each of 6000 gross tons) are at present 
under construction in Japanese shipyards. 

The Toyo Kisen Kabushiki Kwaisha (Oriental 
Steamship Company) was established in 1896. Its 
first three steamers were built in England, and 
created a Japanese service with San Francisco, 
making occasional runs to Mexico and other ports. 
At various dates the position of the company 
(T.K.K.) has been as under :— 





Vessels. 





Capital. 


Number. Gross Tons. 





} > 
| en 
1896 The company established. 
18,322 | 


1898 8 2,046,440 
1900 4 ; 8, 250.000 
1905 = 4 25,804 3,250,600 
eS 6 85,279 8,250,000 
Present date .. 8 63,05 6,500,000 





The two great strides that this company is 
making at the present time are, on the one hand, 
the construction of the Tenyo Maru (now running), 
the Chiyo Maru, and another steamer, all of 13,500 
gross tons, and furnished with Parsons turbines, 
to give a speed of 19 knots; and, on the other hand, 
the use of oil fuel, both in the large vessels just 
mentioned, and in other branches of the com- 





pany’s work. In this connection, the company has 
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recently purchased three tank steamers of Tyne 
build, ok is building two more (of 9320 gross tons 
each) at Nagasaki. e three turbine steamers are 
for the Hong Kong, Yokohama, and San Francisco 
run. These new developments have necessitated a 
much larger capital ; the 3,250,000 yen mentioned 
above is only half the hitherto authorised amount, 
which has stood at 6,500,000 yen. This is now, by 
a recent resolution of the company, doubled, and 
the total capital divided into 6,500,000:yer, prefer- 
ence shares, and 6,500,000 yen ordinary shares. ~ 

The three large companiesthus farreferred to have 
a certain importance from another gircumstance not 
yet mentioned—viz , that they receive each year 
definite subsidies fur prescribed services which they 
undertake. Until last year there wére three other 
small companies doing regular services round the 
coasts of Japan, to, from, and in China, and to and 
from Korea, which were the beneficiaries of similar 
subsidies. These companies were the Konan Kisen 
K.K., the Daito Kisen K.K., and the Oya Shosen 
Goshi Kwaisha. Last year the two former of these 
companies passed into a new combination, together 
with some vessels hitherto belonging to the Osaka 
Shosen K.K. and the Nippon Yusen Kwaisha. 
"This new company is styled the Nisshin Kisen 
K.K., and possesses fourteen steamers in all, with 
an aggregate gross tonnage of 29,347 tons. The 
Oya Shosen K.K. has five steamers, of 8415 tons. 
The other most important shipowners of the 
coyntry, whether companies or individuals, are the 
following :— 

Mitsu Bishi Goshi Kwaisha, with 13 steamers, of 13,292 
aggregate gross tons. 
on aaral a eee Kee. with 29 steamers, of 
Ojiro Gosh Kwaisha, with 5 steamers, of 12,498 aggre- 
gate gross tons. ones 

Tatsuura Shokwai, with 9 steamers, of 17,289 gross tons. 

Ukon Gonyemon, with 7 steamers, of 16,108 gross tons. 

Oxki Kikusaburo, with 14 steamers, of 22,257 gross tons. 

Hiromi Nisaburo, with 10 steamers, of 24,545 gross tons. 


A summary of the total registered and un- 


(For Description, see Page 203.) 
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“* foreign” style, as held at various dates, is as 
follows :— 


——— 


Steamers. 


— — 


~~ 


| Sailing Vessels, Steamers and. Sail- 


Date. 

| No.! 
1868 
1875 | 
1880 | 
1885 | 
1890 } 


Net Tons. 
17,000 


Net Tons. | N>. | Net Tons. | No. 





46 
193 
589 
970 

1451 


8,834 
48,004 
52,643 
51,880 


149 
210 Y 
461 112,256 
146,692 
Gross Tons. Gross Tons. 
702 |~- 44,794 

3,365 3850 | 320,572 
939,749 | 4132 | 336,571 
1,041,311 | 4497 |. 363,434 





1529 
5179 | . 
6120 | 1,276,320 
6578 | 1,394,745 


| 
1895 | 827 
2900 
‘Tdu5 | 1988 
1906 | 2081 





Excluding all vessels below 100 tons, the figures 
for some years past become :— 





Steamers and Sail- 


Sailing Vessels. ing Vessels. 


Steamers. 
Date 


No. Gross Tons. No. Gross Tons.; No. Gross Tons. 





193 
| 845 
1618 
| 1959 
| 2054 
| 2144 


19,853 
19,095 
154,663 


46,658 


1,165,581 


1,086,432 178,112 1,244,544 


This list neglects junks ; for these the approxi- 
mate figures are as follow :— 


Number. 
17,360 


Gross Tons. 
296,000 
18,796 279,000 
20, 251,000 
bes ‘ 21,920 261,000 
In this last table 1 ton is substituted for 10 
koku, and all vessels below 50 koku (5 tons) are 
omitted. In the preceding table the increase in 
number and tonnage of sailing vessels from 702 
in 1895 to 3850 in 1900 will observed ; it is 





gistered ships and tonnage of the country built in 


explained by a difference in the class of vessels 











Sreamine at 26 Knots on THE Measurep Mite. 


included, the later figures including half-casts—i.e., 
junks of an improved type both in construction 
and rig. 

In a future article we pro to describe the 
development in the shipbuilding trade and to deal 
with bounties paid in Japan. 
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Ca wacuation, et Utilisation des Poussiéres Indus- 
pax Par ‘Manosr Frois, Ingénieur Civile des 
Mines. Paris: Société d’Editions Techniques. 1908. 
{Price 10 ina) : 
THE treatise of M, Marcel Frois can be conveniently 
divided into two parts, one dealing with the factors 
common to the general problem of dust-removal by 
means of air currents, the other with the description 
of mechanical contrivances adapted to particular in- 
dustries, with the modifications rendered necessary 
by special kinds of machinery and the character of 
the material handled. Throughout the author has 
written for his own countrymen, the illustrations are 
drawn from French workshops, and the authori- 
ties quoted have collected their information and 
statistics mainly from French sources. To foreigners 
the book would have been more instructive if a 
comparison had been instituted between the work- 
ing of legislative enactments enforced in various 
countries, and had discussed to what extent advan- 
tage had been taken of the preventive and ameliora- 
tive methods suggested by scientific inquiry, and 
investigated the — necessity for the com ul- 
sory adoption of further remedial measures. But 
these topics did not come within the author's pur- 
pose; he has confined himself strictly to the 
mechanical arrangements required to produce defi- 
nite results. So far as France is concerned, the 
few references made to legal obligations point to 
the recognition of the importance of maintaining 
hygienic conditions and to the insistance on suffi- 
ciently drastic regulations. By a decree of the Cou- 
de Cassation, each manufacturer is required to re- 
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these details may be mentioned the form given to 
the ventilator, the shape and disposition of the 
fans, the method of attaching the suction-pipes in 
order to obtain the greatest mechanical efliciency, 
the reduction of internal resistance, and the mount- 
ing and adjustment of the collector. All thesg 
details are of importance, whatever system of 
evacuation may be adopted. Their modified 
arrangement, according to the requirements of 
particular trades, constitutes what may be regarded 
as the sccond part of the work. 

That the author has undertaken a sufficiently 
arduous task in surveying what has been, or sug- 
gesting what might be, accomplished in the cause 
of hygiene, will Ge admitted if we recall the many 
processes that are carried on in our manufac- 
tories, and the endless variety of materials that 
scatter through the air, clouds of waste particles, 
all provocative of disease in different forms. 
Grinding, tearing, shredding, sawing, filing, polish- 
ing, are all processes tending to the circulation of 
dust, the possible effects of which on the health 
and well-being of the operatives cannot be re- 
garded with indifference. The variety of materials 
is even greater than the methods of treatment. 
Food - stuffs, vegetable fibre, animal products, 
minerals, all alike diffuse minute particles more or 
less injurious, to say nothing of the inevitable dis- 
semination of a host or microbes of pus, malignant 
cedema tetanus, tubercle, septicremia, and others 
equally objectionable, if less known. To the suffi- 
ciently wide catalogue of evils likely to arise from 
inhaling, there are others, such as attacks of anthrax, 
forms of lead-poisoning, &c., to which actual con- 
tact contribute. Of these disorders and many 
others the author takes cognisance, and has some- 
thing to say not only by way of prevention, but of 
treatment. So diverse are the topics broached that 
few writers could claim the qualification of full 
technical authority. - But within his compass, the 
author has done well. He never loses sight of his 
main objects, which are to describe the mechanical 
arrangements for abating the sources of injury, to 
point out the direction in which further improve- 
ment may be anticipated, and sometimes to indi- 
cate defects in existing machinery. Incidentally he 
touches upon the most economic means of dealing 
with the waste products and residuals that find 
their way into the receptacles prepared for their 
accumulation. 

Owing to the number of trades and industries 
brought under review, the space allotted to some is 
necessarily brief, and a proper sense of proportion 
may appear to be wanting. But if the attention 
bestowed upon some of the operations described 
seems insufticient, considering their importance, it 
must be remembered that the extent to which 
certain industries supply occupation varies greatly 
in different countries. The English reader may feel 
a little disappointed that the work connected with 
mines and quarries, whose importance to this 
country and empire cannot be over-rated, is dis- 
missed in a comparatively few es. He may 
think that coal-dust, of whose dangerously explosive 
character he has had too many examples, has been 
set aside too lightly, and that minor details have 
been allowed to usurp too prominent a place. On 
the other hand, he may imagine that the clearance 
of dust in saw-mills has been treated at too great 
a length ; but the disproportion vanishes when we 
remember that this industry is of great relative 
importance in France. The handling of the raw 
material in textile fabrics is adequately discussed, 
and perhaps the same may be said of metals and of 
the chemical trades; for where the dangerous nature 
of the occupation caunot be overlooked there is 
not the same necessity to insist upon the need 
of precaution. Some trades and occupations, par- 
ticularly if carried on by small capitalists, unable or 
unwilling to incur expenditure for the provision of 
efficient protection, call for a close examination, 
though the materials handled may be of a compara- 
tively harmless character, since the risks of possible 
injury to the community are not sufficiently appre- 
hended. For this reason the author is well advised 
in psssing in review many of the numerous indus- 
’ tries which might escape attention on account of 
their unsuspected powers of mischief. He can 
usually refer to some enlightened firm, where admi- 
rably-designed appliances are at work, or if not in 
existence, will suggest a method of procedure which 
can be advantageously introduced. Builders of 
workshops, managers, engineers, inspectors, and all 
who interest themselves in hygiene, will find in this 
volume a practical code, t may be consulted 





with profitable results ; and from its pages may be 
gleaned many useful hints that it would be unwise 
to neglect. 


Thermo-Dynamics of the Steam-Engine and other Heat- 
Engines. By Cxoit H. Peasopy, Professor of Naval 
Architecture and Marine Engineering, Massachusetts 
Institute of Technology. ifth Edition, rewritten. 
New York: John Wiley and Sons; London: C 
man and Hall, Limited. [Price 5 dols.] : 

Ir is striking evidence ot the rapidity with which 
the science of thermo-dynamics is developing that 
Professor Peabody’s work, first published in 1887, 
should have required thorough revision in its 
fourth edition in 1898, and that its fifth edition, 
just published, is, to all intents and purposes, a 
new work. The advance of the steam-turbine into 
the front rank as a strenuous rival to its reciprocating 
relative, the steady progress of the internal-com- 
bustion engine, and the widely-extended use of 
superheated steam are three of the main factors 
which have led to the experimental and theoretical 
developments which have rendered the fourth 
edition in considerable part out of date. 

In the main the method of presentation is the 
same as in the earlier editions, but ‘‘the general 
mathematical discussion is presented in a separate 
chapter, which may be omitted at the first reading 
(or altogether), provided that the special methods 
of treatment of particular problems, which are 
given in the proper places, are taken to be sufii- 
cient.” Much of the discussion of the derivation 
of fundamental data, now generally recognised, 
which appeared necessary in the first edition has 
been curtailed or removed to an appendix. 

To British ears some of the terms used will not 
commend themselves. ‘‘ Specific pressure” and 
‘* thermal capacities,” as defined in the first chapter, 
and the definition of the British thermal unit, are 
not in accordance with British usage. Moreover, 
in this edition compression of the mathematical 
proofs, and conciseness of statement of underlying 

rinciples have been carried to the point of 

rusqueness. Elementary students’ difficulties will 
undoubtedly arise on this account. To more 
advanced readers who have a tolerably complete 
understanding of the subject, on the other hand, 
the work will prove readable and instructive. 

The ground covered is very closely that included 
in ‘* Zeuner’s Technical Thermo-Dynamics,” recently 
translated into English for the first time, and the 
method of treatment is not dissimilar, the first 
seven chapters dealing with the losses of thermo- 
dynamics and the theory of perfect gases, saturated 
and superheated vapours. A very complete and 
valuable discussion is given, illustrated by many of 
the most recent and well-known researches on 
the steam-engine, internal-combustion and com- 
pressed -air engines, refrigerating - machines, and 
steam-turbines, while two chapters are interpolated, 
dealing with the flow of fluids and injectors as an 
introduction to the discussion of the steam-turbine. 

Perhaps the most important contributions of all 
are the chapters dealing with Messrs. Callendar 
and Nicholson’s important investigation into the 
temperature variation in the walls of engine cylin- 
ders, and their incidental discovery of the large 
extent to which leakage of slide-valves affects the 
previously accepted values of engine efliciencies— 
results which have been confirmed and extended by 
recent researches in this country—and the passages 
treating of the recent experiments in Germany and 
America on the variation in the specific heat of 
superheated steam. Advance communications to the 
author by Professor Thomas of his strikingly com- 
= experiments, lately published in these columns, 

rings our knowledge on this subject to a point 
where exact allowance can be made for this varia- 
tion and future calculation of the total heat in 
superheated steam can be made with confidence 
and exactness in a way which has hitherto been 
impossible. Though Professor Peabody's work will 
not in all probability replace English text-books, 
in which the method of treatment is more in accord 
with accepted British usage, it is a volume which 
no library can afford to be without, even though it 
contains earlier editions of the work. Advanced 
students will likewise be compelled to be familiar 
with its pages if they desire to be possessed of the 
latest knowledge on this fundamental science. 
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The British Trade Book ; Covering the Years 1880-1907, 
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German Mera.turcicat Inpustry.—The production 
of pi in Germany in the Luxembourg in June amounted 
to 956,425 tons, as compared with 1,044,336 tons in June, 
1907. The 956,425 tons representing the output for June 
were made up as follow :—Casting pig, 167,562 tons ; 
Bessemer pig, 29,787 tons; Thomas pig, 626,643 tons; 
spiegel and steel pig, 75,633 tons; and puddling pig, 
56,800 tons. The aggregate production of pig in Ger- 
many in the Luxembourg in the first half of this year was 
6,049,721 tons. The output has accordingly been moving 
on this year at the rate of 12,099,442 tons per annuni, as 
compared with an actual production of 13,045,760 tons in 
1907 ; 12,475,267 tons in 1906; 10,987,623 tons in 1905; 
and 10,103,941 tons in 1904. The deliveries of finished 
iron effected by the Stahlwerksverband in June were 
reduced by the ral depression to 378,361 tons, as 
compared with 514,663 tons in June, 1907. The deli- 
veries of rails to June 30, this year, were 1,090,197 tons, or 
at the rate of 2,180,394 tons perannum. The deliveries 
of girders were 705,145 tons, or at the rate of 1,410,290 
tons per annum. e deliveries of rails fell off in the 
first half of this be to the extent of 46,722 tons, while 
those of girders ined 237,189 tons. 
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THE ISLE OF MAN TURBINE STEAMER 
‘* BEN-MY-CHREE.” 
THE engraving on page 200, and the drawings re- 
seme y on our two-page Plate XVIIL., illustrate the 
sle of Man turbine steamer Ben-my-Chree, which has 
on service proved herself the fastest Channel steamer 
afloat. On her trials the vessel made 254 knots, with 
the turbines averaging 480 revolutions per minute, and 
using steam at a pressure of 165 lb. per square inch. 
What, however, is of more importance is that the 
guaranteed speed of 24 knots has been exceeded on 
almost every run since the vessel went on service 
between Liverpool and Douglas. The official times 
for the first six runs, for instance, are as follows :— 
Time between Rock Light and Douglas Head. 


br. min. 
Wednesday, July 22, Douglas to Liverpool 2 
Thursday, July 23, Liverpool to Douglas... 2 583 
July 23, Douglas to Liverpool... 2 60 
Friday, July 24, Liv 1 to Douglas 2. 5L 
» . July 24, Douglas to Liverpool .. 2 53 
Saturday, July 25, Liverpool to Douglas... 2 653 


Average for six runs, 2 hr. 52 min. 
(This includes slowing for dredgers in the Channel. ) 


The remarkable uniformity of the steaming will be 
noted. The best time between Douglas Head and the 
Bar-ship, when the vessel was able to steam without 
interruption by barges, &c., was 2 hours 16 minutes, 
giving a mean speed of 24? knots—a result highl 
creditable to the builders and engineers of the am | 
Messrs. Vickers Sons and Maxim, Limited, Barrow-in- 
Furness, and to the owners, the Isle of Man Steam 
Packet Company, Limited. 

Nor has this speed result being achieved at the 
expenss of the comfort and safety of the passengers. 
The lines of the ship are exceptionally fine, which in 
a@ measure accounts for the high speed ; but, at the 
same time, great care has been taken to make the 
vessel a good sea-boat. Thus she has very heavy bilge 
keels to prevent rolling, and there are fitted large 
water-ballast tanks at each end, so that she can be 
trimmed in order to steady her in rough weather. 
The vessel is divided into separate water-tight com- 
——. by a large number of bulkheads, and the 

oors of communication in these are operated on the 
Stone-Lloyd system, which enables all the doors to be 
closed instantly and simultaneously from the bridge. 
Great consideration has been given to life-saving appli- 
ances ; the davits are fitted with patent disengaging 
gear. 

An important matter which had to be decided was 
the manceuvring power requisite to enable such a large 
vessel to be brought alongside of an exposed pier with 
the least delay possible. Special attention was given 
to the size of the propellers with this object in view, 
and the result has been most satisfactory ; the ship can 
be stopped in a very short distance, and the remarkably 
good speed going astern of over 17 knots was obtained 
on triais over the measured mile at Skelmorlie, on the 
Clyde. The question of reducing vibration toa minimum 
has been very successfully dealt with by the builders, 
especially in connection with the propellers, which have 
proved so troublesome in some turbine steamers. 

Another notable point is that the vessel is fitted 
with a rudder at the bow as wellas at the stern—a fact 
which affects the bow wave, asshown in the engraving 
on page 200. By means of the double rudder it is 
anticipated that she will be easily manceuvred into the 
landing-stage at Liverpool and alongside the exposed 
quays at Douglas. Hitherto the advantage of the 
fast passages made by some vessels has been partly 
forfeited by the difficulty of getting alongside at the 
termination of the run. There is a combined steam 
and hand steering-engine aft, controlled by telemotor 
gear from the navigating -bridge. There is also a 
powerful steering-gear forward for operating the bow 
rudder. Two large steam-capstans are fitted on the 
shelter-deck aft for warping purposes. A powerful 
steam-windlass and capstan is placed forward on the 
shelter-deck for working the anchors, which are 
arranged to stow in the hawse-pipes. 

Another feature of the Ben-my-Chree is the adop- 
tion of steam-turbines for driving the vessel. She is the 
third Isle of Man steamer so fitted, the others being 
the Viking, also owned by the Isle of Man Steam 
Packet Company, and built by Sir W. G. Arm- 
strong, Whitworth, and Co., Limited, and the Manx- 
man, constructed for the Midland Railway Company, 
ilso by the Vickers Company. The Ben-my-Chree, 
however, exceeds these vessels in every respect. The 
Viking has a length of 350 ft.; the Ben-my-Chree is 
375 ft. long. The Viking is 42 ft. broad; the Ben- 
my-Chree, 46 ft.; and the draught has been increased 
1 ft. to 12 ft.; and the displacement, 500. tons to 2920 
tons. The gain from this increased size of hull is 
suggested by the fact that the accommodation, accord- 
ing to the Board of Trade certificate, is, in the Viking, 
1950 passengers, and, in the case of the Ben-my-Chree, 
2700 ;, while the Ben-my-Chree in service maintains a 
speed of practically two nautical miles per hour in 
excees of the performance of the Viking. 

The arrangement of the decks is the result of a long 





experience of the requirements of this particular trade, 
and was.got out under the supervision of the owner’s 
superintending engineer and commodore - captain. 
The placing of the saloon accommodation forward for 
the first time was looked upon by some as rather a bold 
step, but the result has turned out quite satisfactory. 
The deck plans reproduced on Plate X VIII. are there- 
fore of special interest. There are five decks. The 
lower and main decks (Figs. 5 and 6) are continuous, 
and have extensive public saloons. The shelter.deck 
(Fig. 4) is also continuous, and has a large deck-house, 
with many public rooms, and there is on each side a 
fine sheltered promenade. The promenade - deck 
(Fig. 3) will be the most popular of all, especially in 
fine weather; it is very spacious, extending for two- 
thirds of the vessel’s length, while above this is the boat- 
deck for about half the vessel’s length, so that the pas- 
sengers may have either covered or open promenading 
and lounging space. 

The central line of communication between all these 
decks is a wide companion-way at the forward end. 
On the promenade-deck (Fig. 3) there has been 
built a spacious tea - room, with buffet attached. 
The ladies’ saloon or lounge is on the shelter- 
deck, where also is a large smoking- saloon, with 
adjacent bar. On the main deck there is a large 
saloon, 80 ft. long and 46 ft. wide, lighted by large 
patent rectangular windows, and a ladies’ saloon. On 
the lower deck there is a dining-saloon, with seating 
accommodation for about 120 passengers. In addition 
to the special ventilating arrangements throughout the 
ship, there will be in this saloon seven electric table- 
fans. There is a large pantry fitted up with bain- 
maries, carving-tables, &c., at the after end of the 
dining-saloon, with lifts from the galley overhead. 
There are ice-house and vegetable stores adjacent to 
the cuisine department. At the fore end of the 
dining-saloon on the lower deck a lounge is provided 
for first-class passengers. There are eight special 
private cabins in a house on the shelter-deck. Each 
room is fitted with sofas, table, and folding-lavatory, 
&c. The second-class accommodation is at the after 
end of the vessel. There is a large saloon on the main 
deck, and a dining-saloon and a ladies’ saloon on the 
lower deck. A large buffet and bar have also been 
provided for the use of second-class passengers. 

The vessel has a complete installation of electric 
light. The generating plant is in duplicate, each part 
being capable of supplying the electric current for all 
the 350 lamps of 16 candle-power. A searchlight pro- 
jector is fitted in the bows of the vessel. There is 
also a system of electric bells. 

The propelling machinery consists of three sets of 
steam-turbines of the Parsons type, driving three shafts, 
with one propeller on each of the shafts ; and the general 
arrangement and connections are clearly shown in 
Figs. 7 toll on Plate XVIII. Theturbines, of course, 
work in series, with one high-pressure ahead turbine 
driving the centre shaft, and two low-pressure ahead 
turbines, one on each wing-shaft. Astern turbines 
are incorporated in the casing with each low-pressure 
turbine. Suitable valves are fitted ol neg | con- 
trolling the steam admission for ah and astern 
working ; these are independent of the high-pressure 
turbine, which latter will run idle when the vessel is 
manceuvring. The whole of the valve gear is conveni- 
ently arranged for easy manipulation, and is placed at 
the forward end of the high-pressure turbine. The 
main valves are of the vertical equilibrium type, with 
large hand-wheels. 

here are two condensers of the cylindrical type, 
placed one in each side of the turbine-room. They 
are supplied with circulating water by two large 
centrifugal pumping-engines. The air-pumps are of 
the direct-acting twin type, fitted in duplicate for 
each condenser, and driven by independent engines. 

Steam is supplied to the turbines by four large 
double-ended cylindrical boilers, arran to work 
under forced draught with closed stokeholds. The 
working pressure is 170 lb. per square inch. Each of 
the boilers is fitted with eight furnaces of the suspension 
type, having four combustion chambers, each common 
to two furnaces ; the shell-plates and stays are of high 
tensile steel. The boilers are arranged in two boiler- 
rooms, with separate uptakes and funnel for each room. 
Four steam-driven fans are fitted for supplying air 
under pressure for the boilers. The arrangement of 
the steam-generating plant is shown in Figs. 7, 8, 
and 9 on Plate XVIII. 

In addition to the usual feed and bilge-pumping 
engines, the machinery department is fitted with oil 
lubricating-pumps for the turbine bearings, sanitary 
pump and general service donkey, feed-water heater, 
silent ash-hoists, and fresh-water donkey, &c., the 
equipment generally embodying the latest practice for 
this class of steamer. The machinery has been built 
to the requirements of the Board of Trade and Lloyd’s 


Registry of Shipping. 

It will thus ape ised that in the Ben-my-Chree 
builders and owners have succeeded in getting the 
best that is possible, not only in speed, steadiness, and 
manceuvring qualities, but also in respect of suitable 


deck arrangements and of comfort for passengers. 





The design and construction of the ship and her 
machinery was supervised on behalf of the Isle of 
Man Steam Packet em Limited, by Mr. C. J. 
Blackburn, M.I.N.A , and Commodore-Captain Keig, 
who is in command of the vessel, both of whom have 
had considerable experience with this type of ship. 





GUEST’S GRINDING-MACHINES,. 

WE recently had an opportunity of inspecting a 
rinding-machine of the plain type, manufactured by 
fir. James J. Guest, of New Market-street, Birming- 
ham. Mr. Guest is a specialist in grinders, manufac- 
turing them io several designs and sizes. The machine 
in question, however, embodies some original features. 
The one selected for illustration is a No. 3 size, taking 
48 in. between centres ; it swings 6 in. over the water 
guards, and 8 in. if the guards are removed. It will 
take up to 4 in. swing with the use of a steady-block 
which is not adjustable, or up to 3 in. using adjustable 

blocks. : 

The general design is shown by the views, Figs. 1 
and 2, on page 201, and the outline drawings, Figs. 3 
and 4, on page 204, which explain the counter-ehaft 
arrangement. In Figs. 3 and 4 the work-table A (com- 
pare with Figs. 1 and 2) has swivel adjustment on top 
of the box-bed, adjusted by the knob seen to the right 
hand, Fig. 1, and clamped by the handles seen at each 
end of the table. The slope and sectional shape of the 
sliding ways will be noticed in Fig. 2, and the manner 
of clamping the heads thereon with bolts, Figs. 1 and 
2, which take their pull on lower and upper strips, and 
edges, and give a perfect grip without excessive 

ressure or strain being put on the bolts. The work 
eadstock is not overhung. 

The drive to the live head B, Fig. 3, is through a 
emall three-stepped cone at the rear of the head (com- 
pare with the detail, Fig. 5, page 204) which rotates a 
spur pinion a and wheel }, Fig. 5, the latter drivin 
the carrier on the end of the work, which is supporte 
on a dead centre. The gears are protected by a guard 
c. A tightening arrangement is fitted, Figs. 5 and 6, 
in the form of a split lug C which clamps the frame 
carrying the three-stepped pulley, upon circular necks 
at the ends of the 1 B. The difference in the size 
of the steps is thus compensated for, as the long drum 
D, Figs. 3 and 4, is parallel. The swivelling of the 
frame on B does not affect the drive to the spindle, 
which takes place through the gears a and } at any part 
of the radial position. The guard c is held up by a 
bar seen partly broken away in Fig. 5. 

The thrust against the tailstock centre, Fig. 7, is 
taken by a spring (not shown) inside the chamber at 
the rear, so that the work may expand endwise with 
heat without bending. The tension of the spring can 
be increased or lessened by adjustment of the collar 
at = right-hand end, which is screwed over the 


The grinding-wheel, Fig. 1, and E, Figs. 3 and 4, is 
carried on a massive head with a two-speed pulle 
belted from a swinging bearing F on the counter-shaft 
with a jockey pulley. The latter by virtue of the 
swinging fitting adjusts itself instantly to the different 
belt tensions on the two-stepped pulley. 

Fig. 8, pege 204, shows the spindle of the grinding- 
wheel in longitudinal section. The clamping of the 
wheel on its faces is seen, and also the method of 
taking up the wear of the tapered bushings with cir- 
cular nuts, and the protection of the front and back 
bearings from the dust. 

The traverse feed of the table, and that for depth of 
cut are both derived primarily from a three-step 
cone on the rear of the machine, seen in Fig. 2, and at 
G in Figs. 3 and 4, driven from the cones H on the 
counter-shaft, Figs. 3 and 4, The traverses are 
effected through a set of gears enclosed in the bed, with 
reverse mechanism, Figs. 9 and 10, The reversal of 
the table is effected up toa shoulder. The mechanism 
comprises a pulley d, belted from a smaller one on the 
shaft of G, and driving a large bevel-wheel e through 
either of the two pinions f, 4 thrown into engagement 
with the shaft by a sliding clutch with claw teeth g, 
situated between them. The clutch is ee by a 
sliding rod h moved by another j, a couple of hooked 
triggers k, k locking the clutch g in either position. 
The lever / is the medium by which the reversal is 
effected, as we shall see directly. There are three 
rates of traverse derived from the cone G, doubled by 
the movement of a handle m, which slides a pair of 
epur gears 7” into an nape with | mgr above, o and 
p, then driving the wheel qg and the rack pinion r, 
which meshes with the rack on the underside of the 
table. Roughing cuts are taken with a relatively slow 
speed and coarse traverse. For finishing cuts the 
speed of revolution is increased and the rate of 
traverse lessened. The hand movement of the table 
is effected by turning a hand-wheel s, which connects 
up to a train of gears coupled to the rack pinion r. 

The automatic depth feeds are produ by mecha- 
nism carried in the ge disc seen in front of ‘he bed, 
near the right-hand en (Fig. ee e 201, and Figs. 1} 
and 12, page 205). The feeds are divided by méans'of 
a ratchet-wheel enclosed by the body. A movement of 
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one tooth on the ratchet effects a feed of ,;'55 in. onthe 
radius, or ze55 in. on the diameter of a piece of work 
being ground. Thie movement is effected by a knob ¢, 
seen in front in Fig. 12. A spring is attached to 
ita pin and to the ratchet pawl, and this maintains 
the pawl in engagement with the tooth until re- 
leone | by the turning of the knob. One ial turn 
of this knob or button to a definite distance a 
a pin and notch moves the ratchet one tooth, and, 
therefore, one-quarter of a thousandth inch. Four 

rtial turns of the knob would move it ,s4,5 in. 
Twenty partial turns would move yy‘5, in., and so on. 
Tha button is thus used to set once for all the exact 
amount of material, in thousandths of an inch, which 
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has to be taken off the work before the feeding-in is 
done, When deep cuts have to be taken there is ahandle 
u provided by which the disc is moved round rapidly 
approximately to the position required, and then 
exact adjustment is made by the knob¢. The edge 
of an outer disc v is uated into rather wide divi- 
sions, and these give the amount to be taken off by the 
setting of the knob ¢. The rate of cut—that is, the 
number of cuts in which a given quantity shall be 
removed—is set by graduations seen in the \/-sha 
notch. Thus in this cross-feed, both the rate of feed 
and the total feed are uated, and either can be 
instantly set as desired while the machine is running. 


The dogs or stops (see Fig. 1) are clamped to the 





edge of the traversing table by means of a tail-bolt. 
The handles are small, as a very slight force tightens 
the dogs securely.. These stops have adjusting-screws 
with milled . When a screw is run close in to 
the body of its stop a sloping edge on the lower side 
strikes the pin of the cross-feed lever, Figs. 1 and 9, and 
puts in both the reverse for the traverse feed, and the 
setting in for depth of cut. But if the screw is run 
out to a pote Aowss, distance from the body of its dog, 
it trips the feed for reverse, but does not put in that 
for depth of cut. The reason is that reversal takes 
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place before the sloping edge can come in contact with 
the roller on the end of the depth feed lever. This is 
useful when grinding is being done up to a shoulder. 
The feed may be locked out by a lever, seen on the 
left-hand of the feed-disc. 

_ The steadies used (Figs. 1 and 13) comprise a novelty 
in self-adjustment. There are two blocks for these, 
furnished with the machine, one with small studs 
adaptable to work up to 14 in. diameter, the other 
With larger studs for work up to 3 in. diameter. The 
steadies are so balanced that a pressure of an ounce 
or co suffices to move them, and there is no pres- 
sure sufficient to spring the work. The self-adjust- 
ment comprises a VY on a top face, a flat on an 
opposed face above (the two faces approaching each 
other slightly from the inner to the outer ends), and a 
bardened steel ball 2, which fite and rolls between the 
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V and the flat. The function of the ball is to maintain 
automatically just that amount of ure between the 
steady and the work. which will support the latter 
without producing undue pressure on it, while, owing 
to the angles oe the cut of the wheel cannot force 
the steady back. As the grinding goes on, and the 
work is reduced in size, the rolls downwards 
slightly, and prevents any backward movement of the 
delicately-balanced 8 ies. Although the steadies 
are very sensitive, and respond promptly to any reduc- 
tion in the diameter of the work, they are substantially 
made, and hold the work very rigidly to the wheel. 

The machine slides are efficiently protected from the 
splash of water. There is a steel sheet around the 
wheel-slide to protect it, and the table slides guards 
are of sheet-steel arranged telescopically, so that they 
clear each other and cover the table in all itions 
al of the heads, and need no adjustment for work 
of various lengths. 

A centre grinding-head fits on the bed, to grind the 
centres in place. A diamond tool for truing up the 
grinding-wheel is mounted in a holder which is slipped 
over a pin standing out from the tailstock. 

The ye — very oo Sm i and “4 reversal 
is prompt and without shock. e very 
clean, and there is an absence of a ~~ spray 
when using the water supply. The ingenious cross- 
feed mechanism acts with great precision, and we saw 
samples duplicated in our presence, alike within 77,5; in. 
on the diameter, the surface being of fine quality. 

Something may be said about the methods of manu- 
facture adopted in these machines. Parts are inter- 


changeable, being all machined by the aid of standard | gjso 


jigs. The heads are not fitted on their own beds, but 
on a standard bed, after which they are tested on 





their own beds with a Bath indicator mounted on a 

on the bed against a piece of work known to 
be parallel, set between centres. The results of the 
tests are recorded on printed sheets signed by the 
workman and the foreman, so that check is exercised 
on the work at the time of doing it, and the record is 
filed. The beds are scraped to standard surface-plates. 
A surface-plate with a vertical tongue is used for 
testing inside vertical guidin ~~ he steadies are 
fitted to a standard bed, a a drilling-jig fitting on a 
standard bed is employed to ensure holes illed 
vertically. 

There is another machine made by Mr. Guest (Fig. 14), 
designed solely for face-grinding, either on flat, con- 
cave, or convex surfaces. The of work for which 
it is used consists chiefly of discs, piston-rings, collars, 
metal-slitting saws, &c. The work is held on a face- 
plate or by a chuck fitted to the spindle in the head 
to the left, and is revolved, and ground thus by a 
cup-wheel on the spindle of the head to the right, the 
wheel being concealed by the large cast-iron hood. 
The face-plate or chuck enters this hood, so that the 
grinding is done inside, and the water, which is fed 
by a pipe, does not scatter about. The pulley on the 
work spindle rotates the latter, and the small hand 
— behind this'pulley is for operating a draw-in 
chuck. 

The grinding-head is fed acress by turning the 
small hand disc to the extreme right, while the other 
hand-wheel to its left is for moving the work-slide 
up to bring the work into contact with the wheel. 
A sliding stop fitted in a boss of the work-head pro- 
vides for checking the slide at a definite position, and 
fine adjustment for depth of cut is effected by a milled- 
headed screw just behind the hand-wheei which does 
the feeding. is stop is graduated for exact setting. 

When flat faces have to be ground, the work-spindle 
and the grinding-spindle are set parallel ; but if con- 
cave or convex faces are required, the work-spindle 
head is set to an angle, by means of the adjusting- 
screw seen to the extreme left of the slide, © face- 
plate shown in the view is 13 in. in diameter; if 
desired, ordinary chucks or magnetic chucks may be 
substituted. The cup-wheels used for grinding range 
up to 10 in. in diameter. If a considerable degree of 
concavity is required, a smaller face-plate is used. As 
the cross-slide enables the spindles to be brought in 
line with one another, gear-wheels with projecting 
flanges can be faced inside the flanges. 

The cross-slide is bridged across the main slide, 
giving an extremely rigid construction, and all slides 
and bearings are carefully protected from grit and 
water. The latter is peas A by # centrifugal pump 
with its bearings above water. The total weight of 
the machine is about 3000 Ib. 


ing 





DEPHOSPHORISATION AND DESULPHURI. 
SATION IN ELECTRIC STEEL FURNACES. 
To THe Eprror or ENGINEERING. 

Srm,—In the issue for the 31st ult., on 148 of your 
esteemed journal, you were good enough to make some 
comments upon my paper, which was read before the 
Faraday Society on June 23. 

As a kind of reply, I should be wea gied if you would 
find space for the following note, in w I desire to put 
forward my theory of what is taking place in the furnace 
when dephosphorisation and desulphurisation are carried 
out, especially as to what rdle the calcium carbide is 
playing in the reaction. I feel convinced that if this 
matter is fully discussed, this question ought to be 
thoroughly solved to the general satisfaction. 

My theory is this :— 

1. It has been found by experience that the metal bath 
should contain an excess of oxygen after the dephosphori- 
sation has taken place, in the first instance in order to 
prevent the phosphorus wandering back into the metal 
again. But this is not the sole reason, as will be set 
forth below. 

2. Tt has been found that a good desulphurisation and 
deoxidation was effected when calcium carbide was after- 
wards found in the slag. 

3. Hence it was assumed that the carbide promoted 
this reaction. Ready-made carbide was, therefore, added 
to the bath in order to hasten the reaction; but it was 
found that this did not have the desired effect, unless the 
temperature was raised to such an extent as to decompose 
the carbide, which may be effected in an arc-furnace 
(where ‘‘ good ” results are said to have been obtained in 
thix manner). 

4. A good desulphurisation and deoxidation could 
however, be obtained by adding carbon powder, or, still 
better, ferro-silicon, to the bath. 

Conclusions.—Now, to my mind, the conclusion is this :— 
To a bath of steel, containing sulphur and an excess of 
oxygen, we add calcium oxide. is will not, at this 
temperature, take up the sulphur; we also add, there- 
fore, ferro-silicon, which is instantly attacked by the 
o thus raising the temperature (like aluminium 
and iron oxide in the Thermite process). The tempera- 
ture is increased chiefly on the surface under the 
blanket, and this increase of temperature in presence 
the carbon at hand in the steel is sufficient to decompose 
the lime into free calcium and oxygen, which latter is 
consumed by the highly com ve silicon. The 
calcium, again, having a great affinity to sulphor at this 
temperature, will act as a strong desulpburiser, instantly 
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forming calcium sulphide, which may be found in the 
slag. A smaller part of the calcium, however, will also 
combine with the carbon present, forming calcium 
carbide. 

Consequently, the carbide is not acting per se as a 
desulphuriser, but its formation is only an indicator that 
the necessary reaction has taken place. The real desul- 
phuriser is the free calcium, which is liberated by the 
combustion of the silicon, by which reaction the oxygen 
in the steel is consumed. Hence the necessity of an 
excess of oxygen in the bath in order to obtain a good 
desulphurisation. 

A further consequence is that the presence of a large 
amount of carbide in the ———- that a waste of power 
and heat has taken place ; there should be only sufficient 
carbide present to indicate that the reaction has taken 
place. The formation of carbide is always an expensive 
affair, and the presence of a large amount would in this 
case be useless. ’ 

If it is as stated, we also understand why an addition 
of ready-made carbide is of no use unless, for instance, in 
an arc-furnace. Here again the carbide must be decom- 
posed, giving free calcium for the formation of calcium 
sulphide; but it is obvious that such a reaction must be 
more costly, especially where power is expensive ; then 
both the ready-made carbide and the ferro-silicon must be 
made by expenditure of power, and it seems to be a waste 
to again spend power to decom the former while the 
latter is more heat-giving in itself. 

This also explains why it is better to add ferro-silicon 
than carbon, although the latter can be used. If so, 
however, we need more power, as the reaction of ferro- 
silicon is in itself more heat-giving than the carbon. 

To my mind this seems to bs the course of reactions in 
the combined furnace, but the theory may perhaps also 
be applied to other processes, such as the Thomas and 
open-hearth process, If I am wrong in my assumptions, 
I shall be very pleased to be enlightened. 

Yours faithfully. 
Jou. HArpsn. 

20, Abchurch-lare, London, E.C., August 10, 1908. 





*‘GUEST’S LAW OF COMBINED STRESSES.” 
To THe EpitTor oF ENGINEERING. 

Sir,—In an articls on ‘‘Gvest’s Law of Combined 
Stresses,” in your i:sue of the 10th ult., the writer states 
that ‘* Guest deduces from his law 

L = /M+ 7%” 
where M is the applied bending moment, T the torque, 
and L the equivalent bending moment. if, in the above 
eguation, we put M = 0, we get L = T. 

Now, since steel is stronger in tension and compression 
than in shear, it follows that the resistance of a given 
shaft to torsion is actually less than its resistance to 
bonding. 

To get direct experimental proof of this startling corol- 
lary should not be a difficult matter. It would be in- 
teresting to know whether such proof has already been 


obtained. 
Yours truly, 
Huddersfield, August 8, 1908. P. T. CrowrHer. 








‘“*THE PROBLEM OF FLIGHT.” 
To THe EpiTor Or ENGINEERING. 

Srr,—I beg to bring before your notice, and the notice 
of your readers, an entirely new and, I believe, important 
discovery in aeronautics. 

To begin at the beginning. It is a well-known fact to 
all engineers that in moving a plane surface against the 
air, the resistance increases as the square of the velocity— 
that is, the resistance offered by the air to the passage of 
a ‘plane surface, say, 1 square foot area travelling at 
20 miles per hour, is 2 Ib.; at 40 miles per hour the resist- 
ance is 8 lb., and soon in proportion, this rale holding 
good for all practical | ary although the recent experi- 
ments of M. Eifel, of Tower fame, tend to prove that at 
extremely high velocities there is some slight variance. 

A propeller driving an aerial vessel is but a plane 
surface moving through the air, and whatever may be the 
phenomena set up by its rotary motion, it is so slight at 
the low speeds we shall treat of that it may be entirely 
neglected. 

Our Haar marge is a plane surface moving through the 
air; therefore, what previously was the resistance of the 
air to its pas now constitutes the thrust of our 
peller. This thrust increases as the equare of the velocity ; 
good! If it were only a matter of doubling the horse- 

ower to attain this result, our grandfathers would have 

own, We have, however, to cube the horse-power 
absorbed every time we double the speed of our propeller 
—that is to say, for twice the propeller speed we require 
éight times our original horse-power; hence, on aero- 
planes we find a purely nomine] thrust compared to the 
stupendous horse-power absorbed, viewed from the me- 
chanical engineer’s standpoint. It must be borne in mind, 
however, that this is on 4 the case when a single pro- 
peller is run at a very hig —_ (in miles per hour, not 
revolutions per minute) ; at low speeds air-propellers are 
far more efficient. 
’ The foregoing is well known to every one, but is 4 
necessary preliminary to what is to follow. 

Assume a small two-bladed propeller having an effec- 
tive area of 1 square foot, and being steadily increased in 
speed. If readings of thrust and horse-power absorbed 
ate taken at intervals, they will be found to follow a 
curve as in Fig. 1 

We note that the curve is fairly efficient until a point 
A is reached, at which point we will assume the speed of 





our propeller to be 20 miles par hour. As the curve is 
o-nstantly decreasing in effictency as speed increaces, we 


‘do not intend to follow it beyond this point. What we 


propose to do, however, is to multiply this propeller in 
number, never exceeding 20 miles per hour for each one, 


and so follow a “‘straight line curve,” or a simple pro-. 


portion sum, the result of which is that the horse-power 
absorbed is continuously and directly proportional to the 
thrust of the propellers and vice versd. It will be seen 
that when large horse-powers are used on aerial vessels 
a correspondingly large thrust is obtained in exactly the 
same proportion as when small horse-powers are used, 
the efficiency remaining the same for both. Hence by 
employing a multiplicity of propellers at low speeds we 
can obtain at the very lowest estimate 50 per cent. 
greater thrust for the absorption of a certain unit of horse- 
power than we can derive from a single propeller, using 
the same horse. power under its best conditions ; and this 
is taking into consideration the energy absorbed by extra 
bearings and extra driving mechanism. 

If care and thought are used in the design of an air-ship, 
there is no reason why the weight of the multiple system 
should exceed that at present used on aerial vessels. It 
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centrifugal force alone, without considering any other 
stresses. 

Let us assume, for the purpose of an example, that a 
thrust of 12.51b. is required. To obtain this we must 
run our metal propeller at a speed of 50 miles per hour, 
taken, not over the tips of the blades, but at their radius 
of gyration. At this speed it will absorb 1.64 horse- 
power. Now let us take six of our gold-beaters’ skin 
propellers running at 20 miles per hour, and we have the 
same thrust—viz., 1251b., for an absorption of 0.630 
horse power (0.105 x 6 = 0.630) as against 1.64 horse- 
power. Or, again, if we strengthen our metal propeller 
and increase its speed to 75 miles per hour, we obtain a 
thrust of 28lb. for an absorption of 5.5 horse-power ; 
whilst by using fourteen of the gold-beaters’.skin variety 
at a velocity of 20 miles per hour each, we obtain the 
same result (28 lb. thrust) for a total of 1.47 horse power 
(0.195 x 14 = 1.47) as against 5.5 horse-power. The figures 
a= are the horse-powers absor at the propeller 

ades only in both instances. Owing to their lack of weight 
the additional horse-power required by the multiple 
system for several extra bearings is eo mall that it may be 
ny “<P in these two examples. 

few remarks respecting the macbine we have con- 
structed at Neasden in order to practically demonstrate 
our system may nct be out of place. 

This machine comprises a driver’s car or cab, 7 ft. high 
Sf 5 ft. square, fitted with the usual propelling mechanism 
of an air-ship or aeroplane in the matter of an engine 
driving a single large propeller. It is also fitted with 
additional propelling 2 5 Same on the ‘‘multiple” system. 
This latter consists of forty-eight propellers with disc- 
shaped blades, 12 in. across the tips, revolving at 22.5 
miles per hour at the radius of gyration of the blades. 
Owing to the expense it would have involved, we were 
unable to make them on the gold-beaters’-skin principle, 








may be said that a single propeller of large area running 
slowly would give the same results as the employment of 
a system of multiple small ecrews. However this may 
be in theory, it would be uselees in practice owing to 
the great weight involved, such propellers having to 
be strongly constructed. Again, to be of any practical 
utility in propelling an sir-ship, such a propeller 
would have to be of gigantic dimensions in order to obtain 
the necessary thrust ; this would rerder the weight 
so excessive that it would be prohibitive. Finally, 
it must not be forgotten that in a propeller of large 
dimensions each portion of the effective area is re- 
volving at a different speed to any other, for the same 
reason that the coe gag of a flywheel is revolving at a 
much greater speed in miles per hour than is its boss. 
For this reason a large propeller moving slowly loses a 
deal of its efficiency. If, however, we split up this large 
propeller into a great number of small ones, very lightly 
constructed, and all revolving at the same speed, it is 
obvious we shall have an equal pressure over the whole 
agaregate ares, besides a great saving in weight. 

To make our system, if possible, still clearer, we will 
quote a few practical examples. 

A two-bladed propeller, having an effective area of 1 
square foot, angle of blades 45 deg., is running at 20 miles 
per hour, and exerting about 2 Jb. thruss for an absorp- 
tion of 0.105 horse-power. Owing to its low speed and 
small thrust it is of extremely light constraction, such as 
ne skin stretched on a light aluminium frame. 

is is the propeller we intend to multiply, whilst the 
propeller we intend to increase in speed is the same in 
shape, size, area, and angle of blades, but must be con- 
structed of metal, in order to withttand the tremendous 
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Fic. 2. ExpzrtmentaL Macuine at NEASDEN. 


so they were cut out of thin sheet-steel and small bosses 
riveted on. Theee propellers are mounted on sixteen 
hollow steel shafts, # in. in outside diameter, three on 
each shaft at regular intervals, and eight shafts each side 
of the driver’s cab. All these shafts are driven by round 
leather belting and pulleys from a central countershaft, 
which is in turn driven by a 3-in. leather belt from the 
engine. This belt is fitted with a jockey ey for 
stopping and starting. The aggregate area of these small 
propellers is 19 square feet. E 
The large propeller is two-bladed, 9 ft. across the tips, 
has an effective area of 2 square feet, and revolves at 60 
miles per hour at the radius of gyration of the blades. 
This propeller is mounted on a solid steel shaft 10 ft. long 
by 2 in. outside diameter, driven by belt and pulley from 
the same engine, and stopped and started by a second 
jockey pulley. he bearings being 5 ft. apart, with a 
34-in. wrought-iron pulley mounted 2 ft. from its nearest 
bearing, necessitated ny of a oy shaft eueee 
rigidity. The thrust of this propeller compares favour- 
ably with that used by M. Santos Dumont on his No. 1 
air-ship, which had the same area and was driven by an 
engine of the same horse-power—viz , 3}. ’ 
The total ——_ of this shaft, pulley, propeller, &c., is 
180 1b., whilst that of the multiple system is 150 1b. 
Both theee systems are driven from the same engine, 
care having been taken to obtain as nearly as possible the 
same paton do of engine revolutions for each, and also to 
set spark, air, and throttle levers in exactly the same 
position when either is running. _ ‘ 
From a number of tests extending over a considerable 
period we obtain an average B simp for the large pro- 
peller of 21 1b., and for the multiple system of 36 Ib., both 
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absorbing, as nearly as is practically possible, the same 
horse-power ; the results being upon a simple form 
of dynamometer. 

For the sake of comparison, we may state that the 
propeller of Santos Dumont’s No. 1air-ship ex a 
thrust of 25 1b., but was directly coupled to the engine 
crank-shaft. 

As the inventors of this system, we are fully alive 
to its possibilities, but we are inclined to the opinion 
that its advantages can only be applied to the gas lifted 
air-ship to the exclusion of ee least at their 
present stage of development. To utilise this system to 
the best advantage we must be unrestricted in the matter 
of space wherein to place our propellers and driving 
mechanism, whilst this is the very thing that is lacking 
in present-day ‘‘one man” aeroplanes. 

n our humble opinion the nee is analogous to 
the bicycle. It may be constructed to carry one, two, or 
three people, the danger to capsizing increasing with the 
number of passengers carried. It is, in fact, an aerial 
bicycle, which the novice must learn to ride by constant 

ractice, as he did his terrestrial ‘‘ bike.” It will never 
be of greater use in warfare than is the present-da, 
motor-cycle or car, for the rider must ever have his han 
upon the wheel that regulates his equilibrium ; whilst a 
possible passenger would be too much occupied in main- 
taining the balance to do much damage toan enemy. A 
little calm, unbiassed thinking must make this plain to the 
most red-hot enthusiast. 

With aerostats built on the og rigid system the 
old trouble of crumpling up the balloon entirely disap- 
pears, and we are now at liberty to place the most 
—— form of propulsion upon them that we can 

levise. 

For individual pleasure and sport the future is for the 
aeroplane; but for commerce, passenger transport, and 
warfare the future lies with the gas air-ship. 

Yours truly, 
V. Hammonp. 


E. 
88, Louisville-road, Balham, London, S.W. 





To THe Epitorn or ENGINEERING. 

Srr,—In thanking you very gratefully for kindly in- 
serting my last communication in your issue of last week, 
will you bs good enough to correct my illustration of 
screw-thrusts in relation to flying, thus:—‘‘. . . when 
power is low, the thrust is correspondingly high in inverse 
ratio to the speed . . .”. The last word I have quoted as 
lift, which, of course, is meaningless. My time is very 
much occupied in building my new full-sized machine, 
which is the sixth I shall have built, and which I shall 
be happy to forward oe a photograph of in due course. 
The lift recorded with a 6 ft. diameter screw of 254 lb., 
by Professor Pickering, with only 0.0013 horse-power, is, 
of course, on the basis of } lb. elevated by this power. 

Iam, Sir, yours faithfully, 
Epcar E. WIson. 

67, Sutherland-street, Pimlico, August 8, 1908. 





To THe Eprron or ENGINEERING. 

Srr,—It would almost seem tims that some definite 
conclusion be come to as to what practical mechanical 
flight really means, 

As one who has studied the question for over twenty- | 
five years, I suggest that first and foremost a machine to 
be deemed prac’ical must be — of “‘flying,” or, in 
other words, of travelling through the air upon the same 
principle as a bird, and acting in accordance with the 
same laws of Nature which permit the birds to fly. 

I contend that to propel a structure through the air, 
depending upon an aeroplane or a gas-bag for flotation, 
after the manner vessels floating in water are propelled, 
is not flight, and most certainly is not practical mechanical 
flight. It can be, and is now being done, but it is ten 
times more difficult to propel through the air as throngh 
water, instead of flying, and far ee required 
for the constraction of the machine to be propelled than 
> ee designed to “‘ fly ” upon the principle of bird- 

ght. 

_Bird-flight is so absolutely simple, and it is so long 
since I discovered the principle (more than twenty years, 
in fact), that it is a marvel to me why men who appa- 
rently are clever and ingenious mechanicians still deter- 
minedly continue to endeavour to fight against the laws 
of Nature. 

But to return to what constitutes practical mechanical 
flight. I suggest, secondly, that any machine to be 
deemed practical must be capable of carrying a number 
of passengers as safely as passengers are now carried 
mechanically by land or over the water ; and, thirdly, the 
practical flying-machine must travel as fast in proportion 


t>, and compare as favourably for size and endurance with 
1 as railway trains and animals, Atlantic liners and 
sa. 


The coming of the railway train, the motor-car, and the 
steamboat are well within the memory of — men 
living today, and there is no reason (except that of 
fieance) why there should not be many men who will 

sve seen the inauguration of all three, the steam-car, the 
steamboat, and the ng = meee 
_ i say “steam ” , for to-day the steam-engine 
is the most seliable, and L sufficiently developed to be 
suitable for a true flying-machine, designed to act in 
accordance with the correct principles of flight, whereas 
the gasoline engine cannot yet be p sominen = relied upon. 

Ve must have weight in order to “fly” and inde- 
pendent of the wind, or, in other words, the speed at 
which the air may at times be ny we | over the ground. 
As we must have weight we can therefore afford to have 
what is equally necessary for a practical flying-machine 
—Vviz., solidity of construction. The practical fiying- 
machine must not, either when in the air or upon the 





ground, be at the mercy of any gale that may spring up 
in a few minutes. 4 4 

Of course, we must have a, for fiying-machines 
for convenience sake, just as we have railway stations for 
trains, and decks for steamships; but we do not require 
anything comparable with railroads for trains, or dredged- 
out channels for ships, to allow cur flying-machines to 
start from or alight at their dépéts, or, in fact, at any 
reasonab'y | and fairly open space. : 

As I had discovered the ay og of flight so many 
years ago, it may be asked why have I nob yet completed 
& practical flying-machine? The answer is simply ‘* Want 
of funds,” although I have already spent some 60CO/. in 
making most satisfactory tests of the various parts of my 
machine. It does seem a pity so much money is being 
age | wasted upon gas-bags and flimsy aeroplanes, 
which, although comparatively cheap to construct, are 
only capable of allowing their constructors to make suffi- 
cient show to inveigle the general public into the belief 
that the dangerous exhibitions given by these plucky but 
mistaken men is really flying, vide Count Zeppelin, the 
Wright Brothers, Farman, &c. flying-machine cannot 
be built right off the reel without making experiments to 
find out that each part of the machine can do its work 
before trying to make all those various parts act in 
unison and +” : 

Thanks to Lord Crawford and others, I was enabled in 
1897 to carry out a series of very satisfactory experiments 
upon a 8 scale with two of the most important parts 
of my machine, and from the data thus obtained I calcu- 
lated for a full-sized experimental model. It was not, 
however, until two years ago that, through the kindness 
of Lord Armstrong, I had command of what I hoped 
would be sufficient money to complete building a rough- 
framework machine to demonstrate that the principle of 
flight can be complied with in a practical manner with 
the mechanical appliances we to-day have at our disposal. 

I did not hope to fly with this machine, but merely to 
prove that itis practical; and I have doneso, Circum- 
stances compelled me to reside near Denver, Colorado, 
and I had to build my machine there, or notatall. It 
was unfortunate that I had to construct it so far away 
from the centres of finance, as on May 6, this year, my 
machine demonstrated its power to fly, but an unfortunate 
accident occurred which was perhapseven more heart- 
rending to me than the disaster to Count Zeppelin’s air- 
ship must have been to him, inasmuch as the accident 
which occurred to my machine was in no way due to 
fault of principle or construction, but entirely to lack of 
funds to get suitable engines and boilers. Owing to un. 
fortunate circumstances my funds were cut short in 
October last, and rather than not have atest of the power 
of my machine (the main structure having been com- 
pleted), I had to make shift with second-hand engines 
and boilers that were quite incapable of doing the work 
required of them, except by using very high steam pres- 
sure. The result was that after the machine had several 
times lifted itself from the ground and thus confirmed 
the accuracy of all = J calculations, the boiler, whilst at 
800 lb. pressure, exploded, and in doing so has eye 
wrecked the body part of the machine and nearly kille 
the young engineer who was at the throttle. He, how- 
ever, is now almost recovered, and I hope to bring him 
and another engineer (both of whom have worked with 
me for the last two years, and who know that the succees of 
my machine is now assured) over to this country, where, 
from the experience we have gained in constructing the 
first machine, we hope to build a far more perfect second 
‘“*Gyropter,” if only I can obtain from my fellow-country- 
men a small proportion of the financi Fg py that 
has been dealt out to Count Zeppelin by his fellow- 
countrymen. 

As a nation we have nothing to fear from dirigible 
balloons or aeroplanes, but we most decidedly must fear 
the true ‘‘Gyropter” fiying-machine, capable of safel 
carrying tons of weight, scores of passengers, and travel- 
ling at a speed far in excess of motor-cars. It will be a 

day for the Britith Empire if, through the apathy of 
our Government, the indifference of our financiers, and 
the happy-go-lucky attitude of the individual, we allow 
some other nation to find out how, and be the first, to con- 
struct a machine to fly in accordance with the simple law 
of Nature which enables birds to travel through the air. 

We ought to start a National Aerial League, as other 
countries are doing, and everyone who has a stake in the 
welfare of our country ought forthwith to subscribe. Let 
some influential and unprejudiced men come forward and 
offer to receive and control the funds and appoint un- 
biassed common-sense mechanical engineers to decide what 
is practical and what is not. Let every inventor have the 
chance of financial support if he can show he deserves it, 
and let the right man win out. 

Yours truly, 
Grorce L. O. Davipson. 

Junior Carlton Club, Pall Mall, 8.W., 

August 10, 1908, 





To THe Epiror or ENGINEERING. 

S1z,—In your last issue I noticed an interesting letter 
from Sir Hiram Maxim. I also have tried similar ex- 
periments with screws ranging in diameters from 2 ft. 
to 6 ft., the pressure on the projected blade area reach- 
ing, in some cases, 20 lb. per square foot. 

believe Sir Hiram found that better results were 
obtained by leaving the corners of the blades intact, as 
shown in the full lines of Fig. 1. But I invariably found 


greater efficiency by cutting away the cornera, especially 
the leading ones; there was also a saving of weight by 
cutting them away. 

At the commencement of my experiments I used an 
apparatus for testing similar to that used by Sir Hiram, 
as shown in your last issue, but I found that the action 
of the belt on the screw-shaft vitiated 


the records, 


therefore drove the screw-shaft by spur-gearing, as shown 
in Fig. 2. The teeth of the gearing were polished. The 
tremor produced by working the apparatus entirel 
eliminated friction. The screw-shaft was run in ball. 
bearings. The apparatus for recording the thrust, number 
of revolutions, and the power absorbed I have not shown, 
as there was nothing novel about that. 


Fig.t 


Fig.2/\ 





Mr. H. ©. Vogt’s description of his pendulum pro- 
peller was very interesting, and I can quite believe that 
the thrust obtained was great in proportion to the power 
absorbed, but am afraid that it will not stand the rough 
and tumble of sea work. In fishing vessels it would also 
be liable to foul nets and gear. I tried a similar arrange- 
ment for flying-machines, but found the weight was 


too great. 
Yours faithfully, 
Horatio PHILL’Ps. 
West Barnbam, Sussex, August 11, 1908. 





Licst Raitways Act, 1896.—The Board cf Trade 
have recently confirmed the unde: mentioned Order, made 
by the Li ht Railway Commiesioners:—Llandilo and 
Lampeter Tight Railway Order, 1908, authorising the 
construction of a light railway in the counties of Car- 
marthen and of Cardigan, from Llandilo to Lampeter. 





QUARTERLY OrROULAR OF ENGINEERING AND TECHNICAL 
LireRaAtuRE.— We have received from Messrs. Crosby 
Leckwood and Son the first number of a quarterly 
circular published at their recently-opened technical- 
book room at 1214, Victoria-street, 8.W. This circular 
contains a list, classified under broad subject headings, of 
the mcre opouens engineering, scientific, and technical 
works published during the past three months in England 
and America. The list, which will be published every 
quarter, gives the titles, author’s names, prices, and a few 
brief particulars of each of the works noticed. 





Persona, —The United States Metallic Packing Com- 
v. Limited, inform us that they have removed from 
7, Victoria-street, to 110, Fenchurch-street, E.C.—Mr, 
F. H. Simpkiv, M.I. Mech. E., informs us that he is 
commencing practice as a consulting engineer, with an 
office at 19, King’s Chambers, Angel-street, Sheffield. 
Mr. Simpkin was formerly conn with Messrs. 
Cravens, Limited, Sheffield, the Ashbury Railway Car- 
riage and Wagon Compaen, Limited, Manchester, and, 
more recently, with Messrs. Cammell, Laird, and Oo., 
Limited, being in ch of their Grimesthorpe works.— 
We understand that Mr. J. Turnbull], for rome years 
with the British Electric and Manufacturing Company, 
Limited, has severed his connection with that firm, and 
bas commenced business on his own account as an engineer 
and contractor, with office address No. 3, New-street, 
Birmingham. 





Lake Sart Extraction 1n Ecypt. — Interesting 
developments in the industry of ealt extraction carried on 
in the Wady Natron depression are reported in Egypt. 
According to an account in the Foyp ian Gazette, the 
Egyptian Salt and Soda Company, Limited, has recently 
introduced a very im t innovation in the shape of a 
dredging plant, which can extract the almost pure 
carbonate of soda from the bed of the lakes, whilst the 
other, and undesired, salts are left to lie undisturbed. 
By this means not only is a very much superior and more 
valuable product obtained, but the cost of extraction is 
reduced to one-third of the former rate, the mineral 
substances so won being manipulated by machinery from 
the lakes to the factory without hand ing. The Wady 
Natron is of great interest geologically, from the 
abundance and variety of the mineral salts contained in 
its seven big lakes. They consist chiefly of chloride of 
sodium, sulphate of soda, and carbonate of soda. The 
first-named is the most plentiful in the lakes, the last the 
most valuable for its use in soap-making and likewise in 
the manufacture of glaes. method heretofore 
— in Egypt, for many centuries, was to allow the 
akes to become dry in the summer months, when the 
“ natron ” and salt were dug out by hand. Thesubstances 
so obtained were naturally mixed together, and this 
rendered necessary a tedious and costly process for the 
separation of the several salts. The new system is said 
to have exceeded the expectations formed of it, richer 
deposits than were anticipated having been encountered, 
pestty because the dredging process allows operations to 

carried on all the wap round, and one or two Jakes that 
were never dried in the summer are now able to be worked 
and are yielding entirely virgin material of considerable 





I | richness. 
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ELEVEN-ROLL SUGAR-CANE-CRUSHING PLANT. 
CONSTRUCTED BY MESSRS. GEORGE FLETCHER AND CO., ENGINEERS, LITCHURCH, DERBY. 
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WE give this week on the present page and on pages 
209 and 212 illustrations of a fine sngar-cane-crushin, 
mill, recently completed for an establishment in Brazi 
by Messrs. George Fletcher and Co., of the Masson and 
Atlas Works, Litchurch, Derby. The plant is de- 
signed to crush 500 tons of cane in a working day of 
22 hours, and to extract a very high percentage of the 

uice. 

In what have been regarded us the halcyon days of 
the sugar trade, the cane passed through one set 
of rolls only, and the juice extracted did not amount 
at the best to more than some 50 to 60 per cent. : ; 
of the total weight of the cane. The competition | ait 
of beet sugar made it essential to greatly better this % 4: “4444 
result, if the cane plantations were to be worked “ jt ie to 
at any profit at all ; but until the establishment of the 4 
international ment for the abolition of su ae let ; 
bounties it was difficult to find the capital necessary for pero 
the installation of really modern plants, of which that 
represented in our illustrations may be taken as fully a 
representative. Here the cane passes in succession 3 
page oh od sets of rolls, of which the first set—the | 
so-called Krajewski rolls—have as their main function 
the breaking up of the cane into short lengths and 
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supplying it in fairly uniform batches to the succeedin 
series of three-roll mills. The result of this repea 
milling is an 83 per cent. extraction, calculated on the 
total weight of the cane. 

The arrangement of the plant is shown in Figs. 1, 
2, and 3, page 208, and in the general view, reproduced 
from a em given on page 212. Referring to 
Fig. 1, the Krajewski rolls are the 5 agree set 
shown. They are practically a pair of double helical 
gears meshed together, and held in contact by sixteen 
powerful helical springs at each bearing. These 
springs allow the rolis to yield a little when neces- 
sary. The Krajewski rolls are fed from a hopper 
receiving its supply of cane from an automatic con- 
veyor, on the lower erd of which the cane is 
dumped in batches from the trucks. The bunches of 
cane carried up the —— may vary in thickness 
from z2ro up to 2 ft., but these great variations in the 
momentary rate of supply are smoothed out by the 
passage through the Krajewski rolls. As the cane 
passes through the teeth of theese it is broken up as 
well as partially crushed. The juice extracted here is 
caught in a pan below, and the partially crushed cane 
falls down a chute to tho first set of crushing rolls 
re. 

© give in Figs. 4 to 7, page 299, detail views 
showing the construction of these Krajewski rolls. 
They consist of cast-steel toothed sleeves, 26 in. 
in diameter and 58 in. long, fitting on, and keyed to, 
mild-steel spindles, which are 12 in. in diameter at 
the bearings. The framing for the rolls is of cast-iron, 
but, as will be seen from Figs. 4 and 5, all the ten- 
sional strains are taken by mild-steel bolts. The caps 
for the bearings are also of mild steel, and held in 
place by 4-in. bolts passing completely through the 
standards and the bed-plate. To prevent any possi- 
bility of the spreading of the forks in which the roll- 
bearings slide, the caps are notched into the sides of 
the forks as shown. Steel- keys are driven between 
the base-plate ends of the standards and abutments 
on the lower framing, to take all shearing action off the 
holding-down bolts. 

Guards, shown separately in Fig. 7, are fitted at 
each end of the rolls to prevent any possibility of 
the juice creeping along the rolls to the bearings. 
The driving-pinions are shrouded. They are of steel, 
the face being 114 in. and the pitch 4 in. 

Each of the mills through which the cane passes 
after. leaving the Krajewski crusher has three cast- 
iron rolls, 30 in. in diameter by 60 in. long, mounted 
on steel shafts, 15 in. in diameter at the journals. 
The rolls have grooves turned in them, the pitch of 
which is greatest in the first mill and least in the third. 
As in the case of the Krajewski crusher, the standards 
are of cast iron, with all tensional stresses taken by 
steel bolts, The caps are also of stes] notched into 
the castings, in similar manner to that already de- 
scribed. The side-caps are held in place by two 
thoroughfare bolts, as shown in Fig. 8, whilst the ca 
for the top roll is held down by four bolts, whic 
straddle the side bolts, as is clearly shown in the 
detail views, Figs. 8 to 10, page 209. These vertical 
bolts pass completely through the framing, and trans- 
mit their beak by means of cotters to steel washers 
bedded in the underside of the frame. 

An hydraulic cylinder, 11 in. in diameter, is formed 
inside each of the top caps, as shown in Figs. 8 and 10, 
and the required load is accordingly applied to the 
rolls by hydraulic pressure, obtained trom separate 
accumulators loaded to from 25 to 31 cwt. per square 
inch, so that the average pressure on the top rolls is 
about 270 tons. The separate accumulators are pro- 
vided eo as to allow of the pressure bring varied on 
the respective mills, 

The rings of the roll shafts are of gun-metal, and 
are hollow for cooling purposes, a water service being 
provided to each. ‘The speed is, of course, low, 
No. 1 mill making 3.15 turns per minute, No. 2 mill 
3.31, and No. 3 mill 3.57 turns per minute. 

Cast-steel ‘‘ dumb returners” of the rocker type are 
fitted to guide the cane as it passes through the mills, 
the actual transfer being effected by chain-conveyors 
of the metal slat type, which are driven by pitch chains 
from one of the lower rolls of each mill. During the 
passage from one mill to the next, hot water und-r 
pressure is turned on to the partially-crushed cane, a 
procedure termed ‘ imbibition,” which makes it pos- 
sible to increase the percentage of sugar extracted. 

The juice pressed out in the first and second mills 
commonly passes into one and the same receiver, but 
that from the third mill, being of inferior character, is 
generally treated separately. 

The whole plant, including the Krajewski rolls, is 
driven by a single-cylinder horizontal non-condensing 
reversing engine, well shown in Figs. 2 and3. The 
cylinder is 32} in. in diameter by 48-in. stroke, and 
the engine can develop 500 horse-power when run at 
55 revolutions per minute. The valves are of the 
piston type. 

The rolls require re-turning paviedionte. and for this 
purpose a portable shear carrying a slide-rest is pro- 
vided. This can be fixed to the standards, and the 
rolls turned up in place. The mill-house is fitted with 





a powerful overhead crane, by which all the heavy 
portions of the plant can bs readily handled. 

Heavy reduction gearing is fitted between the engine 
and the mills. ‘The large spur and intermediate 
wheels are built up in sections, the centres being of 
cast iron made in halves, with plaved joints held 
together by bolts and iron hoops shrunk on. These 
centres are turned to receive the cast-steel toothed 
segments, which are secured in place by turned and 
fitted bolts. The remaining wheels and pinions are 
wholly of steel. The bed-plate carrying this train of 
gears has a total length of 40 ft., and is, of course, 
built up in sections. 

Messrs. Fletcher and Co.’s contract for the plant 
includes two cross-carriers or conveyors for taking the 
exhausted cane as it leaves the mill. This is known as 
‘** megass” or ‘‘ bagasse,” and is used as fuel for the 
boilers, a fact which makes it doubly desirable to 
extract the juice as thoroughly as possible. 








Tue Exvse Tunnet —The cost of this tunnel, which 
connects Steinwirder with St. Paulli, on the western 
outskirts of Hamburg, is calculated at about 500,000/., or 
9,808,000 marks, at which figure this work has been con- 
tracted for. This sum includes the necessary stations and 
elevator plant at each terminus. The tunnelling proper 
is expected to extend over a period of two years and a half, 
and it should be ready for traffic in the early part of 1911. 
There is to be a tunnel for the traffic in each direction, with 
lifts for ngers and vehicles ; the lifts on both shores 
are at a distance of 1500 ft. from each other, and the tunnels 
rise towards the lifts with a gradient of 1: 100. Even if 
the Elbe should be deepened to as much as 43 ft. below 
high water, the strata above the tunnel will be 10 ft. thick. 
The outer diameter of the tunnel will be 53 ft., that of the 
interior about 36 ft., with a carrisge-road in the centre of 
27 ft. breadth, and a footpath on each side rather more than 
4 ft. broad. The tunnel tubes will be lined with iron 
and concrete, and the side walls will be vertical; this 
entails a considerable saving of concrete. The elevator 
shafts have a diameter of about 70 ft., and accom- 
modate six lifts, of which the four in the middle are 
intended for vehicles. The lifts are to make their journe 
in 25 seconds with passengers, 30 seconds with sm 
vehicles, and 35 seconds with keavier vehicles. In addi- 
tion to the lifts there are staircases, which are looked upon 
asa reserve. About 240 men will make the tunnel, work- 
ing in compressed air of 2.4 atmospheres. 


Imports OF MAcHINERY TO Ressta Durine 1907.— 
There can be no reasonable doubs that Russia, as 
things quiet down and development advances, is bound 
to become an exceedingly large buyer of machinery in 
almost — branch, however much home manufacturers 
may exert themselves to supply the want. The figures 
referring to Russia’s imports of machinery and parts of 
machinery during 1907 show a material advance upon 
those of 1906, and those, agaiv, are in excess of totals for 
1905, the respective aggregates being 64,633,000 roubles, 
57,297,000 roubles, and 5, 433,000 roubles. The imported 
machinery is divided into several groups—viz. :— 

1907. 1906. 
Roubles. Roubles. 
36,286,000 31,193,000 


202,000 138,000 


Machinery of iron and steel .. 
” copper and cop- 
per alloys ws 
Eectrical dynamos, 
and transformers os 
Simple agricultural imple- 
ments .. oe oe oe 
Composite agricultural machi- 
a7 ~d us Es es 
Machinery parts 
S< m? of the items within these various groups are :— 
Machinery of Iron and Steel, 


Machinery for the textile in- 

dustry .. = ee oe 
Saw-frames oe es ee 
Wood - werking machinery, 

except saw frames .. ba 
Metal-working machines 2,181,000 
Milling machinery ‘ a 312,000 
Machines for knitting, &:. .. 409,000 
Sewing machines - .. 9,983,000 
Motors for gas and naphtha .. 2,387,000 
Steam-engines .. ° ° 2,350,000 
Portable engines se P 
Locomotives, steam motor- 

cal mo 


‘motors, 
2,304,C00 
8,938,000 


8,448,000 
5,815,000 


1,606,000 
6,355,000 


9,319,000 
6,365,000 


8,353,C00 
187,000 


439,000 


533,009 


212,000 
1,051,000 
1,434,000 

(000 


rriages es ee 
Printing machinery 
Pumps, oe 
Steam fire-engines 
Typewriters .. “4 
Unspecified machines . . 


. 484,000 
10,621,000 
Electric Plant. 
Dynamos and motors .. 2,053,000 
Transformers .. ee es 251,000 
Simple Agricultura! Machines and Implements. 


Ploughs .. ne oi 3,573,000 2,094,000 
Harvesters not specified 2,331,000 2,090,000 
Harrows .. a ~_ 515,000 391,000 
Thrashing machines .. 682,000 423,000 


Composite Agricultural Machinery. 


imported 
and eteam- 


Portable engines 
with thrashers 
loughs.. ¥ 
Self-binders we oe 
Self-laying harvesters. . 
Steam. thrashers ° 
Cream-se) tors 


Machine parts .. 5,81 5,000 





NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—Last Thursday mornin 
the pig-iron market was a shade easier, and 1500 tons o 
Cleveland warrants were done at 5ls. 34. and 5ls. 14d. 
eight days, and 50s. three months. Closing sellers quoted 
51s. 3d. cash, 50s. 104d. one month. and 50s. 1d. three 
months. In the afternoon the market was practically 
unchanged, and there was little doing. The turnover 
consisted of one Cleveland warrant at 51s. 2d. cash, and at 
the close sellers’ quotations were 51s. 3d. cash, 51s. one 
month, and 50s. three months, On Friday morning the 
market was steady in tone, and 3000 tons of Cleveland 
warrants were put through at 51s. twenty -five days, 51s. 3d. 
seven days, 50s. 9d. September 25, 503. 9d. two months, and 
60s. three months, The gession closed with sellers at 51s. 3d. 
cash, 51s. one month, and 50s. 1d. three months. In the 
afternoon a stronger tone prevailed, and about 2500 tons 
of Cleveland warrants changed hands at 51s. one month 
and 50s. 2d. three months. Closing sellers named prices 
at 51s. 44d. cash, 51s. 1d. one month, and 50s. 3d. three 
months. Hematite was offered by sellers at 57s. 3d. one 
month, but buyers quoted 563. one month. On Monday 
morning the market was a good deal stronger in tone, and 
prices of Cleveland warrants advanced. The business 
amounted to 3000 tons at 51s. 9d. cash, 51s. 44d. twenty- 
one days, 51s. twenty-two days, 51s. October 7, 
and 503. 6d. and 50s. 7d. three months. At the close 
there were sellers at 52s. cash, 51s. 6d. one month, and 
503. 9d. three months. In the afternoon the market 
opened with a firm tone, but the close was inclined 
to be a shade easier. Cleveland warrants to the 
extent of 6500 tons changed hands at from 5ls. 10d. 
to 5le. 84d. cash, at 51s. 9d. fourteen days, 50s. 104d. 
October 30, and from 503. 104d. to 503. 9d. three 
months. rn 9 og were 51s. 84d. cash, 51s. 6d. 
one month, an 93d. three months sellers. On 
Tuesday morning an easier tendency prevailed, and 
Cleveland warrants were done at 51s. 6d. cash, 51s. 2d. 
twenty-four days, 51s. 3d. one month, and from 503. 8d. 
to 50s. 74d. three months. The turnover was about 55(0 
tons, and closing sellers quoted 51s. 7d. cash, 51s. 3d. one 
month, and 503. 9d. three months. There were sellers of 
hematite at 57s. one month. At the afternoon session 
the tone was firm, but only three lots of Cleveland 
warrants were dealt in at 51s. 3d. twenty-four days and 
one month and at 503. 9d. three months. The close was 
steady at 51s. 64d. cash, 51s. 4d. one month, and 503. 10d. 
three months sellers. Standard foundry iron to the extent 
of 500 tons changed hands at 493. one month. When the 
market opened to-day (Wednesday) the tone was a shade 
easier, and only a couple of Cleveland warrants were done 
at 51s. 3d. thirteen and twenty-three days. Closing quo- 
tations were rather under yesterday, sellers naming 
51s. 44d. cash, 51s. 3d. one month, and 50s. 74d. three 
months. In theafternoon the market was steady with a 
harder feeling for three months iron towards the close. 
The turnover consisted of about 5000 tons of Cleveland 
warrants at 51s. 3d. five days, 51s. 34d. twenty-two days, 
and from 50s. 94d. to 502. 84d. three months. At the 
close there were sellers at 51s. 44d. cash, 51s. 3d. one 
month, and 50s. 9d. three months. Buyers of hematite 
quoted 563. 6d. cash, but there were no sellers. The 
following are the market quotations for makers’ (No. 1) 
iron :—Clyde, 61s. ; Gartsherrie, 61s. 6d.; Calder, 62s. ; 
Summerlee, 623. 6d ; Langloan, 68s. ; and Coltness, 88s. 
(all —_ at Glasgow); Glengarnock (at Ardrossan), 
62s. ; Shotts (at Leith), 62s, 61.; and Carron (at Grange- 
mouth), 65s. 

Sulphate of Ammonia.—A very strong tone at present 
prevails in the sulphate of ammonia market, and the 
= to-day is 11/. 15s. per ton, for prompt business, 

lasgow or Leith. A fair demand exists for forward 
parcels and business has been put through at 12/. per ton 
for January—June delivery, Glasgow or Leith. The 
, shipped from Leith Harbour last week was 

tons. 


Scotch Steel Trade.—The Scotch steel trade is still very 
quiet, and more especially in the heavy departments. 

hipbuilding material is hardly being inquired for, and 
there is little or no prospect of an early improvement in 
that direction. On the other hand, structural steel is 
the subject of a good wr ga a fairly large quantity of 
this material being wanted for shipment abroad. . ‘The 
general export demand, however, is not heavy. No change 
has taken place in the official selling prices. 

Scotch Pig Iron Trade.—An improved tone has been in 
evidence lately in the Scotch pig-iron trade. There has 
been a better demand for the ordinary brands, both 
locally and from the south. The export inquiry is fairly 
good, and the position all round is stronger. 








Nava Surveys.—The Hydrograpber of the Navy, in 
his annual report, states that during 1907 no fewer than 
508 rocks and shoals dangerous to navigation were re- 
ported. Of these, 36 were discovered by vessels striking 
on them, 117 were reported by surveying ships, 23 by 
other of His Majesty’s ships, 33 by various British and 
foreign vessels, and 299 by Colonial and foreign Govern- 
ments, while in the same period 39 previously-reported 
dangers were expunged from the charts. His Majesty’s 
surveying veesela were fully employed during the year 
under review. Two veas the Fantome and the 
Mutine, have been commissioned for the first time for the 
surveying service, and the Sealark entered upon her 
second commission. The Rambler, Penguin, and Gold- 
finch have ceased to be employed for surveying duties, 
their places being taken by a more modern type of vessel. 
Daring 1907 a fongth of 656 miles of coast line was 
shaviol and an area of 4436 a miles sounded over by 
His Majesty’s surveying vesse 
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NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Hull and Burnsley Railway Company.—The report of 
the Hall and Barnsley Railway Company to their half- 
yearly meeting shows a gross revenue of 296,337/., as 
com with 317,4197 last year. The net revenue for 
the half year amounts to 104,769/. against 130,147/., the 
working expenses having been at the rate of 64 65 ro 
cent., aS against a rate of 59 per cent. last e 
balance after the payment of all fixed and other charges 
amounts to 52,986/., which admits the payment of the 
full dividend on the preference stocks, and a dividend on 
the consolidated (ordinary) stock at the rate of 1 per cent. 
per annum, carrying forward 16,9610. to the next half-year. 


Messrs. Samuel Fox and Co.—At the annual meeting 
of Messrs. Samuel Fox and Co. last week a dividend at 
the rate of 8 per cent. was declared. Referring to the 
state of trade, the chairman, Mr. W. H. Fox, said, as 
they all knew, business was not flourishing. When, 
however, there was a revival, which they anticipated at 
an early date, the company would be in a position to 
take advan of it, and their extensions and improve- 
ments would be fully justified. 


Iron and Steel.—There has been but little change in the 
situation during the past week. The early part of the 
month of August is loge’ the slackest in the year in 
the iron trade, and this month has been no exception to 
the rule. The usual competition prevails between Lin- 
colnshire and Derbyshire iron-masters, and prices are 
rapidly depreciating. The latest quotations for Lincoln- 
shire brands, delivered in Sheffield, are:—No. 3 foundry, 
49s.; No. 4 foundry, 483.; No. 4 forge, 47s.; No. 5 forge, 
mottled, and white, 47s.; basic, 48s. Derbyshire forge is 
quoted at 45s. 6d. to 46s. 6d., and foundry, 483. 6d. to 
49s. In the Sheffield heavy trades uction is about at 
its minimum. The three tof the East End. works 
were closed throughout all last week, and are only 
partly in harness this week. No po pene is ex- 
pected till the late autumn, and then only if some Govern- 
ment orders come to hand. 


South Yorkshire Coal Trade.—The past week has had 
much of the holiday mood about it, though business gene- 
rally has proved in excess of anticipations. Merchants 
have been stocking considerably in preparation for the 
winter trade, and the colder weather of the ay fortnight 
has resulted in householders taking somewhat above the 
average of the season. Stocks are not heavy, and this 
notwithstanding that most of the thick-seam pits are 
working about five 2 a week—a good production for this 

riod of the year. T k 
orwarded to the ports, best hards finding a eg | sale for 
shipment to the Baltic and Continental ports. The chief 
shipments are from Hull, but Grimsby is doing a good 
share in supplies for the steam-trawling fleet. Hards 
make 10s. to 10s. 6d. at the pits, and the latest rates for 
best Barnsley house rules at from 103. 6d. to 11s. per ton, 








Sree. in THE LuxemBourG.—The production of the 
steel works of the Luxembourg during the decade ending 
with 1907, inclusive, was as annexed : — 


Year. Tons. Year. Tons. 

1898 . 170,153 1908 .. 371,979 
1899 . 166,206 190% .. -- 366,302 
1900 184,714 1905... . 897,942 
1901 257,055 1906... . 435,285 
1902 . 314,930 1907 . 444,268 


The output will bs seen to have considerably more than 
doubled in the ten years. 





Russian Rattways.—Three new railway concessions 
have just been granted in Russia. The first is for a line 
from Armawir to Inapse; the second for a line from 
Bachmatsch to Odessa; and the third for a line from 
Sasyk to Ssisk. The construction and working of the 
first line, which is about 252 versts in length, will in- 
volve the formation of a company with a share capital of 
4,000,000 roubles, with: power to issue 33.500,000 roubles 
of 44 per cent. stock guaranteed by the Russian Goyern- 
ment. The second: ion has been gowed to the 
Moscow, Kiew, aad “Voronége ‘Railway pany, and 
its object is to create a new direct line from .Moscow 
to Odessa, shortening the distance between these towns 
by 162 versts. The concessionary company will procure 
the necessary capital by an issue of stock to the amount 
of 80,000,000 to 85,000,000 roubles, also guaranteed by the 
Russian Government. The third line is one of less im- 
portance ; its construction has been confided to the Vladi- 
caucasian Railway Company, which will raise the neces- 
sary capital by an issue of stock enjoying a similar 
guarantee of interest. 





Weicuts or Lenerus or Roiiep-Sree. Secrions.— 
A volume containing over 300,000 references relating to 
the weights of lengths of rolled-steel sections has lately 
been published by William Appleyard and Sons, 
Limited, 12, Royal Exchange, Middlesbrough. The 
book is intended for the use of engineers, shipbuilders, 
architects, &c., and in it is shown the calculated weight 
of any length, from 1 in. to 50 ft. 11 in., of the various 
sections dealt with. The weights have been calculated 
by the constructional department of Messrs. r 
Long, and Co., Limited, Middlesbrough, which fact in 
itself is sufficient guarantee of accuracy. The volume 
. contains over 517 falling into six divisions. 
division is provided with a thumb-index on the edge, so 
that the volume may be at once opened at the section deal- 
ing with joists or chipeogies engineering angles, channels, 
flats, or bulb-angles. e weights are computed on the 
British stand: sections, and are given to the nearest 
pound. The price of the book is 25s. It should prove of 
considerable value in the drawing and estimating office. 


ere continues to be a heavy tonnage | shi 
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NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 

MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Trade.—Producers of the better 
qualities of Cleveland pig iron kee - their quotations 
notwithstanding the competition of other districts where 
iron is being offered at comparatively cheap rates. Ship- 
ments of pig from this district, whilst comparing some- 
what unfavourably with those of August last year, when 
the American demand expanded them, are fairly good for 
this season. The business doing is still confined to early 
delivery, buyers of iron being unwilling to commit them- 
selves forward as they believe reductions in values are 
likely to be made in the near future. The output of 
Cleveland pig is being reduced by a little over 2000 tons 
per week by the damping down of three blast-furnaces at 
the Redcar Iron- Works of Messrs. Walker, Maynard, and 
Co., a step which the firm have com: .te 
take in consequence of a dispute at their Kilton ironstone 
mines, which has resulted in the mines being closed. 
No. 3 g.m.b. Cleveland pig is 51s. 4}d. f.o.b., and both 
makers and merchants have sold at that price. No. 1 is 
6d., and some makers ask rather more. The lower 

qualities are ee and weak in price. No. 4 found 
is in the neighbourhood of 493., and No. 4 forge is 47s. 9d. 
East Coast hematite pig is in a very unsatisfactory state, 
and there is ge to indicate any early improvement. 
On the contrary, the outlook is most gloomy and dis- 
couraging. Mixed numbers are now on sale at 55s., 
whereas, with Cleveland No. 3 at its present value, 5s. to 
7s. above that rate should rule. Spanish ore prices are 
upheld on the basis of 14s, 9d. ex-ship Tees for Rubio of 
50 per cent. quality, but little buying is reported just at 
Se iota Freights Bilbao to Middlesbrough still stand at 

O}d. 


Manufactured Iron and Steel.—There is nothing new to 
report concerning the manufactured iron and steel indus- 
tries. With the exception of stee! rail-makers, producers 
are only moderately off for work, and orders are very 
scarce. The output of rails continues heavy, and new 
contracts continue to be made from time to time, so that 
in this branch the situation is highly satisfactory. Not- 
withstanding the unfavourable conditions which exist in 
other departments, no reductions have been made in 
quotations, producers preferring to run their mills short 
time rather than accept unprofitable rates, and they 
declare that any reduction on present quotations would 
make prices unremunerative. Common iron bars are 
6/. 15s. ; best bars, 7/. 2s. 6d.; best best bars, 7/. 103.; 
iron ship-plates, 6/. 5s. ; iron ship-angles, 6/. 15s. ; iron 
ship-rivets, 7/. 23. 6d. to 7/. 53.; packing iron, 5/. 10s.; 
iron boiler-plates, 7/. 5s. ; light iron rails, 6/. 153. ; ateel 
bara, 62. 7s. 6d.; steel ship-plates, 6/.; steel ship-angles, 
5l. 12s. 6d.; steel boiler-plates, 7/.; steel strip, 62. 123. 64.; 
steel hoops, 6/. 17s. 6d.; and steel joists, 5/. 153.—all less 
the customary 24 per cent. discount. Cast-iron chairs 
are 3/. 10s.; cast-iron columns, 6/. 103.; heavy steel rails, 
5/. 153.; and steel railway ro 61. 128. 61.—all net cash 
at works. Iron or steel ge vanised corrugated shee’ 
24 gauge, in bundles, stand at 12/. 10s.—less the us 
4 per cent. 





Frencn Ison Muinerats.—The production of iron 
minerals in France increased very materially during the 
seven years ending with 1906, inclusive, the output of 
each year having been as follows :— 


Year. Tons. Year. Tons. 
1900 .. 5,447,694 1904 . 7,022,841 
1901... 4,790,782 19065 . 7,895,409 
1902 .. 5,093,782 1906 .. 8,481,000 
1903 .. 6,219,541 


The greatest French iron mineral district is the Meurthe- 
et-Moselle, which supplied the following quantities during 
the seven years under review :— 


Year. Tons. Year. Tons. 
1900.. .. 4,446,477 1904 .. 5,954,274 
1901 .. 3,811,822 1908 .. 6,399,882 
1902 .. 4,129,082 1906 .. 7,399,049 
1903 .. 5,282,020 

The propertion of the Meurthe-et-Moselle production to 


the production of the whole of France stood in 1900 at 
81 per cent. ; in 1906 the corresponding ‘proportion had 
risen to 87 per cent. 


Tuer Rose Recorpinc Tarcet.—This electric record- 
ing target, designed by Mr. Sydney A. M. Rose, 
A.M.I.E E., in which each shot or series of shots is re- 
corded accurately and automatically, is being introduced 
by the Rose ~~ Oe Target Company, Limited, 14, 
Abchurch-lane, E.C, Ib consists of a travelling target of 
the usual siz>, in conjunction with a miniature recording 
replica of same, located at the firing-point ; the motions 
of both the target and replica synchronise, and when the 
former is hit a mark is recorded on the corresponding 
part of the replica. The target consists of a paper or 
paper-covered canvas band, marked with the required 
aims, and is actuated by an electric device which 
unrolls the band on one side and winds it up on the 
other. The endlees series of targets can travel in 
either direction and operates synchronously a roll of 
paper at the firing-point on which the records are 
made. Across this paper, and at right angles to the 
direction in which it travels, is arranged a set of contact- 
making devices placed y; in. apart, and for individual 
a line-wire to 
er. An auxiliary 





the marking mechanism of the recor 
line-wire is provided for  ananpemypene purposes. For 
volley firing the contact-levers are each connected by a 
separate wire toa corresponding pencil or marker. When 
the target is being used, any hole passing under the 
contact devices immediately closes a circuit, thus trans- 
mitting and reproducing the hits. 








NOTES FROM THE SOUTH-WEST. 


Cardif.—The amount of business passing in steam 
coal has com: tively limited, but the best —— 
tions have ruled —y The best large has made 16s, 6d. 
to 17s. per ton, while secondary qualities have ranged 
from 14s. t> 15s. ag 597 ton. The best ordi house- 
bold oel tae made ih to te, per tn No 9 bond 

t to . perton. Foun e 
has made 17s. 6d. to 193. 6d. ton, and furnace ditto 
16s, to 50D, Bee a As iron ore, Rubio has been 
quoted at 13s. 6d. to 14s. upon a basis of 50 per 
cent. of iron and i 
&c., to Cardiff or Newport. 

The ‘‘ Andromeda.”—The Andromeda has unde: ea 
refit at a cost of between 50,000/. and 60,0007. She has 
had her equipment improved by fire-control and other up- 
to-date fittings. 

Portsmouth.—The new lock, which has been so long 
talked of, is about to be commenced ; Messrs. Morison 
and Mason, of Polmadie, (tlasgow, having obtained a 
contract forthe work. The lock is to be 850 ft. in length, 
and with the caisson and outer works 921 ft. in length. 
The width at the entrance will be 110 ft., and the depth 
over the outer sill at low-water of ordinary spring tides will 
be 33 ft. There are to be sliding caissons, and the lock 
will be available for docking purposes. A pumping- 
station is to be erected, and a 110-ton crane is to be pro- 
vided. The period allowed for the completion of the 
works, which will involve an expenditure of about 
1,000,000/., is four years. 

Welsh Coal for South Africa.—The carriage of mate- 
rials to be used in the construction of the Baro and Kano 
Railway, on the West Coast of Africa, has been secured 
by Messrs. Elder, Dempster, and Co., of Liverpool. 
Some 300,000 tons of Welsh coal have to be delivered 
before the water falls at the end of September. 


Bristol Docks. —The Canadian Pacific Railway steamer 
Montcalm was the first merchant vessel to clear from the 
Royal Edward Dock. She sailed through the new en- 
trance lock for Montreal vid Barry. 


South Wales Coal.—The shipments of coal from the 
four B aay = Welsh ports—Cardiff, Newport, Swansea, 
and Port Talbot—in the first seven months of this year 
were :—Cardiff — foreign, 9,902,840 tons; coastwise, 
1,649,694 tons—total, 11,552,534 tons. Newport—forei 
2,297,170 tons ; coastwise, 437.382 tons—total, 2,731 653 
tons. Swansea—foreign, 1,671,429 tons ; coastwise, 131,910 
tons—total, 1,803,339 tons, Port Talbot—foreign, 667,526 
tons; coastwise, 231,837 tons—total, 899,363 tons. 


per 
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Tur New York CenTRAL AND Hupson River RaltnoaD 
Terminus AT New York.—In the re-arran t of this 
terminus, the single-span arch roof at the Central 
Station is being removed. This roof has a span of 200 f., 
and the arch trusses are 4 ft. deep. Twelve lines of track 
are accommodated under the span. The height from plat- 
form level to the centre of thearch is 85ft. The wrought- 
iron arches‘are placed 20 {t. 3 in. apart, the extremities 
of each arch being tied together under the tracks by 3-in. 
rods, This roof was sent out from England and erected 
in New York in 1870. The work of demolition includes 
the removal of 1350 tons of wrought iron, 350 tons of cast 
iron, and eome 90,000 square feet of corrugated iron, as 
well as quantities of glass, masonry work, &c. To accom- 
plish this work without interfering with regular traffic a 
three-storied traveller has been built, of which the lowest 
floor traverses the whole span at a height above the 
platform level just sufficient to clear the rolling-stock 
gauge, &c. This traveller is provided with six derricks, 
and is moved forward after the demolition of two main 
arches. - Thé moving of the traveller occupies about four 
hours for a distance of 40 ft., and the rate of progress of 
the work of demolition is about 40 ft. in six daye. 





HyGikng in GERMAN AcoumMULATOR Works.—With 
July 1, new, niore rigorous, and detailed eapunnieene con- 
cerning the hygienic arrangements in lead accumulator 
works came into force in Germany, replacing the regula- 
tions of 1898. Several of the sections of the new German 
rules seem to indicate that the ‘old regulations were being 
evaded. Floors of wood, be my or linoleum are for- 
bidden in rooms in which lead-dust or vapours may form ; 
the walls and ceilings should be painted in oil, or be 
whitewashed at least once a year. All dust and vapour 
must be sucked up at the point of origin ; this refers to lead- 
fusing, sawing and cutting, to the preparation of lead-dust, 
and to sifting and mixing the compounds. All soldering 
has also to be performed under suitable ventilation-hoods, 
The rule that the zinc and sulphuric acid for ting the 
hy , used for soldering, must be technically pure, 
is, we believe, new. The employer must provide his 
men with suitable clothes for mat the dangerous 
work ; there must be tooth and nail-brushes in the lava- 
tories, and the men must take a warm bath once every 
week. Female labourers and boys must not be em- 
ployed at all in the lead department. The rooms for 
meals must be kept entirely apart from the others, and 
the men are not permitted to enter those rooms before 
chenaing their garments. The use of alcohol and tobacco 
is forbidden. Nobody may be —— ed in the lead 
department who is not certified as fit by the physician, 
who has to examine all the employés at least once every 
month. The employer and the physician have to keep 
records of the men’s work and stateof health. Dangerous 
operations may be performed either on a shift of eight 
hours, with a break of at least one hour and a half, or in 
a shift of six hours. The employer has to inform the 
local authorities which arrangement he wishes to adopt, 








and must give due notice of change. 
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ARTIFICERS AND MECHANICIANS IN 
THE NAVY. 


We take no responsibility for the title and its 
seeming tautology. The two classes of workers 
are, according to the Admiralty, to be distinct, and 
it would be as useless to apply the reasoning illumi- 
nation of a Webster or a Murray to define the 
meaning of these terms as it would be in the case 
of many others used in the Navy. In the recent 
debate in the House of Commons the First Lord of 
the Admiralty made an explanation, and we give it 
as the official definition. ‘*‘The mechanician was 
not a mechanic, nor was he trained as a mechanic ; 
it was not necessary he should be.” This, it is 
true, is a negative description, but it is something. 
The mechanicians are to be selected from the 
30,000 stokers in the Service when between the 
ages of 28 and 32—probably the ages ultimately 
will be 25 and 30— and they are to be given a 
‘slight training—not that of a skilled artisan—in 
mechanical work, to enable them to understand 
the general run of an engine which they will be 
called upon to drive.” In addition, they are to 
have some additional education in the elements of 
general knowledge, in the hope that hereafter they 
may rise to the rank of warrant officers, a position 
in which it is desirable a man should have some 
smattering of general education. After two years’ 
training, which will cost 271. a year—54l. in all— 
the mechanician, or stoker selected to become a 
mechanician, if he a qualifying examination, 
will act as a mechanician, and carry on engine- 
driving and watch-keeping. From 5 to 10 per cent. 
of the 30,000 stokers are thus to be promoted. 
That is the official definition. They are not to in- 
terfere with the duties of, nor supplant, the engine- 
room artificers, one-third of whom are to be enlisted 
from outside, while the remaining two-thirds are to 
enter the Service as boys, and to be trained for the 

ition. The reputed reason for this latter move 
is that it is difficult to secure from the engineering 
factories a certain and constant suppl . 

This attempt to replace the ski 4 | engine-room 
artificers as responsible watch-keepers in the 
engine-rooms of our Fleet by stokers who; are 
getting a ‘‘ slight training” in mechanical matters 
in various training establishments at the naval 
oe appears to us to bea costly and also a doubt- 
ul and dangerous proceeding. It is true that the 
engine-room artificer on entry into the Navy has a 

ood deal to learn of engine-room watch-keeping 

uties ; but, without in any way wishing to depre- 
ciate the ability or zeal of the stoker class, . it must 
be admitted, to begin with, that the artificer is natu- 
rally of a much higher order of mechanical ability 
and intelligence than the stoker, and has had the 
advantage of an apprenticeship of five or six years 
to a mechanical trade, which the stoker has not 
had. Asarule, too, the artificer is drawn from a 
higher class educationally than the stoker, and these 
are all points which assist the artificer in assimi- 
lating and learning the duties of the engine-room 
much more rapidly than the stoker can. The 
artificer also starts with the great advantage of 


~| being a much more skilled mechanic than the 


stoker-mechanician can hope to become. 

There is another point which:seems to have been 
lost sight of, and thatis, the advantage of having as 
engine-room watch-keepers the. artificers who 


5} actually repair and adjust the machinery.. During 


the time the machinery is running, the artificer 
who is watching it can much more effectually esti- 
mate the adjustments which will be necessary for 
him to make when it is stopped, and in making 
these adjustments he is much more likely to make 
them with care and precision if to him is entrusted 
the duty of subsequently watching the engines 
running. But in introducing the stoker-mecha- 


220|nician in place of the skilled engine-room arti- 


ficer, the Admiralty policy savours—as in the 
case of their treatment of the engineer officers 
—of shutting the door of the Navy against the 
engineering profession. They apparently regard 
lightly all advice and all criticism given by the 
engineering profession of the country. The mem- 
bers of the engineering institutions and societies, 





whose firms manufacture and supply practic- 
ally the whole of the machinery of the Navy, 





should surely be listened to when they express 
their opinion of measures which the Admiralty 
Board formulates from time to time for the manage- 
ment and care of such machinery upon the efficiency 
of which the welfare of the Navy and the nation so 
| greatly depends. 

e are therefore in strong sympathy with the 
Members of Parliament and others who have, not 
only in the recent Parliamentary debate, but for 
many years past, called attention to the serious 
dangers which menace the Empire because of the 
lack of appreciation on the part of the responsible 
authorities on the Admiralty of the paramount im- 

rtance of the machinery department of a ship. 

t such want of appreciation—or of knowledge— 
exists is shown clearly by their present lamentable 
determination to entrust the running and watching 
of such machinery to men with “slight training.” 

Except in a few cases where they will specialise 
in order to occupy the highest administrative posts 
either at the Admiralty, the dockyards, or on the 
staffs of various commanders-in-chief of fleets, 
the engineer officers of the future will lack the 
life-long and continuous engineering experience 
which all the existing engineer officers obtain 
with so much benefit to the Service. It will not 
be possible for the officers of the new scheme, 
who become the engineer officers in charge of 
the machinery of our warships afloat, to accu- 
mulate that experience in anything like the same 
measure as do the existing officers. Thus the 
future engineer officer of a ship will be inferior in 
his engineering qualifications ‘to the present, and 
he will also, if the mechanician becomes a watch- 
keeper, be saddled with a subordinate who must, 
of necessity, be inferior to the engine-room artificer 
of the existing system. The statement that it is 
necessary to remove the engine-room artificer from 
watch-keeping to repairing duties in order to em- 
ploy him on the work for which he was originally 
entered in the Navy isa plausible excuse that cannot 
be maintained ; and if it isnecessary to open up the 
position of the warrant ofticer to the stoker element, 
such a ition could easily be created in each big 
ship and establishment for the employment of one or 
two stoker warrant officers without supplanting the 
present engine-room artificers by slightly mechani- 
cally-trained stokers. The Admiralty themselves 
are full aware of such inferiority, as they arrange 
that whenever an engine-room artificer is removed 
from the complement of a war vessel to. make room 
for the ‘‘ mechanician,” his place is to be filled by 
two mechanicians, and the increase in the comple- 
ment created thereby is to be counterbalanced by 
removing a stoker. How can the total quality of 
two inferiorities be equal to that of one superior / 








WORK AND WAGES IN GERMANY 
AND BRITAIN. 

Tue labour dispute which threatens to put a stop 
to the shipbuilding trade in Germany is not without 
interest to economists,,and invests with renewed 
interest the comprehensive report recently issued 
by the Board of Trade regarding the hours of labour, 
wages, cost of living, and the general economy of 
the German worker. Apart altogether from that 
industrial competition which it is well to encourage, 
because of its lasting effect on the cheapening of 
production, it is important to compare authentic 
records of German and British workers’ monetary 
condition in view of the discontent prevailing 
in labour circles in both countries. The German 
report records the results of an inquiry into rents, 
housing, retail prices, and rates of wages in certain 
occupations in thirty-three representative towns, 
representing an aggregate population of 9,000,000. 
As a Board of Trade report into the conditions pre- 
vailing in English industrial centres has already 
been published, a comparison is possible between 
the two countries. The condition of a working 
man and his family in a typical town is further a 
sure indication of the measure of prosperity en- 
joyed by the middle classes and the large employers 
of labour throughout the country. A comparison 
between this country and Germany shows us that an 
English workman would find on going to Germany 
that it would cost him one-fifth more for rent, food, 
and fuel to maintain his existing standard of living 
here. The German workman’s standard of living 
is so much lower than the English workman’s that 
in England he would find his cost of living less 
than half the cost in Germany. Again, in certain 
standard trades the German workmen receive 17 per 





cent. less in money wages per week than the same 
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workmen in England, whilst the week’s work, 
reckoned in hours, is 10 per cent. more than in 
England. Thus tho rate of wages per hour in Ger- 
many is only three-quarters of the rate in the same 
trade in England, while the cost of living, measured 
by English standards, is one-fifth higher. 

A comparison of the wages in the engineering 
trades in Germany and in England is instructive. 
The predominant range of wages of fitters, turners, 
and smiths in England in 1905 was 32s. to 363. a 
week, while in Germany the wage was 26s. to 32s. for 
fitters, 27s. to 33s. for turners, and 283. 6d. to 33s. 
for smiths. Pattern-makers’ wages, which were only 
25s, to 30s. in Germany, were in England 34s. to 38s. 
It would appear that from March, 1905, to March, 
1908, there was a substantial advance in wages in the 
engineering trades in Germany. Labourers’ wages 
went up 6.7 per cent.; moulders, 9.2 per cent.; 
fitters, 8.8 per cent. ; turners and smiths, 8 per cent. ; 
and pattern-makers, 7 per cent., on the average 
in the five chief engineering centres. The increases 
have been effected in face of a fall in piece rates, 
owing to the speeding up of machinery and the 
adoption of more efficient methods. The rise in 
wages was followed in 1905-8 by a reduction in the 
hours of work in the engineering trades. In Berlin, 
where the hours exceeded 57 to 60 per week, the 
reduction was 6 or? per cent.; at Mannheim, 2} 

r cent.; but in Chemnitz and Magdeburg the 

ours were unchanged. The average hours of 
labour in the engineering trades are 594 per week 
in Germany, as against 53 in this —_. 

The comparatively poor condition of the German 
workman may be due, to some extent, to the lack 
of organisation until quite recently. But trade 
unions within the t three or four years have 
increased greatly. The membership of the metal- 
workers’ unions has grown enormously, the numbers 
in 1904 having been 181,328, while in 1907 they 
amounted to 361,189. Wood-workers in trade 
unions numbered 103,034 in 1904, and in 1907 they 
were 148,869. 

It is curious that, with all Germany’s love of 
organisation, the development of trade unions is 
only of quite recent date. As aco uence com- 
paratively few elderly workmen are to be found in 


unions ; and as the members are nearly all young 
men, who have not only physical capacity, but 


the superior school-training of the public schools 
in recent years, efficiency is the general character 
of German trade unionists. It is not surprising, 
therefore, that in a comparison of the numbers of 
unemployed unionists in German centres there 
should be found only one-third of the number 
recorded last year in England. An exact com- 
— between unemployment in Germany and 

ngland would be interesting, but it is impos- 
sible ; for, as the report tells us, the conditions 
are so different. For example, in Germany, when- 
ever his trade is slack, a trade unionist out of 
work does not hang on to his union, but takes 
temporarily any kind of job in any trade that 
offers ; and if he refuses to do this, his union will 
not grant him any relief. If a rural worker in 
Germany be attracted to town, and fails to get 
employment, he does not, like the English rural 
labourer, swell the ranks of the unemployed at 
street-corners, but hastens back again to the labour 
on the land from which he fled. 

The lesson conveyed in this exhaustive re- 
port would seem to be that German “‘ superiority” 
is imaginary, and that England need have no fear 
in competition with Germany. British workmen 
may learn from the facts as to wages and cost of 
living that the German workmen are not getting 
ah of them, and that, if unemployment is less 
in Germany, and the workers, perhaps, better pro- 
tected from the risk of acute poverty than in Eng- 
land, it is not because of anything that the Govern- 
ment can do, but rather because of the simpler and 
more frugal habits of the working classes and the 
individual freedom allowed to snembers of the trade 
unions. , 





THE BELFAST SEWAGE PROBLEM. 


In general, the problem of satisfactorily dispos- 
ing of the sewage of a large city has resolved itself 
into the discovery of some method, at once cheap 
and efficient, by which the organic nitrogen in the 
sewage can be rapidly reduced to the form of a 
mineral nitrate. is reduction accomplished, the 
effluent from the purification plant can commonly 
be turned into a water-course without risk of render- 
ing the latter in any way offensive to the senses or 





dangerous to the health of the communities further 
down streain. Moreover, it is usually in the case 
of inland towns, only, that any such process of 
purification is necessary, as by far the majority 
of our coast towns are able, without creating a 
nuisance, to discharge their raw sewage direct into 
the sea. In some few instances, however, particu- 
larly where a large township is located at the 
head of a long and shallow inlet, this practice has 

roved highly objectionable, and some provision 
for treating the sewage prior to its discharge has 
become advisable. Belfast is an example of a city 
thus situated. It lies at the head of Belfast 
Lough, an inlet about 11 miles in length, and 
varying in width from about 2 miles just below the 
city to over 7 miles at itsentrance. The upper por- 
tion of the lough all lies above the five-fathom 
line. In this instance the discharge of sewage into 
the lough has encouraged the growth of a green sea- 
weed (mainly ulva latissima), which, washed on to 
the shallow shores, putrifies there, and causes 
annually a serious nuisance. Ordinary methods of 
purification, by which the organic nitrogen is con- 
verted into nitrates, do little or nothing to abate 
this nuisance, since the weed in question, though 
preferring to receive its nitrogen in the state of 
ammonia, can, and does, thrive luxuriantly when 
fed with nitrates. 

In the absence of sewage pollution, this particular 
seaweed does not apparently grow in such quantity 
as to give rise to a nuisance. Thus it occurs in 
abundance in the enclosed portion of Dublin Bay 
forming the harbour, which is highly polluted, but 
is virtually absent from the rest of the bay. 

The Belfast sanitary authorities have accordingly 
been confronted with a difficult and, in many re- 
spects, novel problem. Some method of purify- 
ing their sewage prior to its discharge has, however, 
now become essential. In the old days the sewage 
was turned direct into the River Lagan, but inter- 
cepting sewers have now been constructed, by which 
the flow is diverted into the much larger body of 
water constituting the lough. In connection with 
this work an attempt has been made to obtain a 
satisfactory effluent by treating the sewage on 
bacteria-beds before passing it into the sea. The 
results, however, for reasons which are now intelli- 
gible, have been very far from wholly satisfac- 
tory. In endeavouring to find a remedy the city 
authorities have had the benefit of the advice of 
Professor E. A. Letts, of Queen’s College, Bel- 
fast, who has drawn up three highly illuminative 
reports. By a series of exhaustive experiments and 
observations Professor Letts appears to have dis- 
covered the true cause of the unsatisfactory state 
of affairs referred to, and in his final report, just 
issued, is able to suggest a remedy which should 
prove feasible, alike from the financial and the 
engineering standpoints. 

Asa y set forth above, a serious nuisance now 
arises from masses of putrifying seaweed which 
line the shallow shores of the lough. This sea- 
weed grows luxuriantly in sewage-polluted water ; 
but it appears from Professor Letts’s investigations 
that the ordinary contact-bed effluent, though of 
good quality as measured by the ordinary criter a 
of excellence, is nearly as efficient as raw sewage 
in promoting the growth of this weed. In fact, 
nitrates are, as everyone knows, excellent as manures 
for various land crops, and they seem equally well 
adapted for forcing the growth of ulva latissima, the 

icular seaweed in question. Hence, whilst in an 
inland town the sewerage engineer's work is 
finished when his effluent contains no combined 
nitrogen save in the form of nitrates, at Belfast it 
has turned out to be all important td destroy these 
nitrates before passing the effluent into the lough. 
The solution of this problem, proposed by Pro- 
fessor Letts, is based on the observation that if an 
effluent from a contact-bed containing nitrates is 
mixed with a suitable proportion of a putrefying 
liquid, the nitrates are Tecteaget the nitrogen 
being liberated in the gaseous form. The process 
involved is essentially a combustion, the oxygen of 
the nitrate combining with the carbon of the putre- 
fying organic matter. It is, nevertheless, not 
simply a chemical reaction, since, if the putrefying 
liquid is sterilised before it is added to the contact- 
bed effluent, no reduction of the nitrates in the 
latter is observed. 

As a final conclusion from his experiments, 
therefore, Professor Letts suggests that the sewage, 
after screening, should be kept for six hours in a 
sedimentation tank. This done, a proportion, fixed 
provisionally at one-half, should treated in a 





sprinkler filter-bed, whilst the remainder should 
be mixed with the effluent from this filter, and 
then passed on to a second bed, which acts asa 
denitrifying bed. From this latter bed the 
sewage, uow almost free from nitrates, should, he 
suggests, be discharged into a pond or lagoon, 
and thence finally into the lough. The work- 
ing cycle suggested for the denitrifying beds is 
six hours—viz., four hours contact and two hours 
rest. In this way Professor Letts considers that 
80 per ‘cent. of the factors which promote the 
growth of ulva latissima will be got rid of. Appa- 
rently, however, some considerable time must elapse, 
even if the suggestion of Professor Letts is adopted, 
before any very material reduction can be effected 
in the quantity of the wva present. His investi- 
gations show that much sludge has collected on the 
bed of the lough during past years, and that this 
sludge is steadily evolving ammonia, which is the 
form in which the seaweed in question prefers to 
take its supply of nitrogen. Some experiments 
made on the relative avidity with which it took up 
nitrogen from a solution of potassium nitrate and 
from another of ammonium chloride led to the con- 
clusion that in a given time it could take up three 
times as much nitrogen from the latter as from the 
former. 

Ia his latest report, in which the foregoing 
recommendations are embodied, Professor Letts 
also gives charts showing the results of very elabo- 
rate experiments on the apparent contamination of 
the waters of the lough. The observations were 
made both from the chemical and the biological 
standpoints, the work in the latter department 
being undertaken by Dr. Carnwath. The two 
series of observations proved to be in very fair 
agreement, and showed that the pollution could be 
traced for a distance of two miles from the outlet. 
Float observations, also made, showed .that the 
sewage took more than one tide to pass out to sea, 
oscillating in the meantime to and fro in the lough, 
just as the raw Metropolitan sewage was found tc 
do in the days before the inauguration of the works 
at Barking and Crossness. 

Should the sanitary authority at Belfast adopt 
Professor Letts’s proposals, the results will be 
watched with great interest, since there are a 
number of similarly-situated towns which suffer 
from identically the same nuisance. Ireland has 
hitherto been somewhat backward in applications 
of sanitary science. The Rivers Pollution Act is 
little observed, and untreated sewage is in many 
cases passed into streams from which towns lower 
down derive their water supplies. Fortunately, the 
amount discharged is generally small, in com- 
parison with the dry-weather flow of the streams, 
and hence the evil is less than might have been 
anticipated. Even the larger communities there 
have, however, been slow in constructing proper 
systems of sewerage. The intercepting sewers at 
Belfast are not twenty years old, and Cork, a city 
of nearly 80,000 inhabitants, is still unprovided 
with such sewers. 





THE NEW BRAZILIAN BATTLESHIPS 
AND THEIR ARMOUR. 

Tue admirable reliability of modern armour, as 
manufactured on the Krupp cemented process, has 
had no more convincing Senensiention than that 
published on the opposite page. The plate illus- 
trated, after an attack equal to 2900 foot-tons per 
ton of plate, showed at the four points of impact 
a penetration of the surface for a depth of only 
about 24 in. from the face. This plate is part of the 
armour manufactured at the Openshaw Works, at 
Manchester, of Sir W. G. Armstrong, Whitworth, 
and Co., Limited, for the Brazilian battleship 
Minas Geraes and others now in course of construc- 
tion at the Elswick Works of the firm and at Messrs. 
Vickers Sons and Maxim, Limited, Barrow-in- 
Furness, and the result achieved in resistance is 
consonant with the general excellence in all qualities 
of design anticipated in these ships. ‘ 

Much has been said regarding these battleships, 
and before dealing with the details of the armour- 

late trials some particulars of the vessels may 

e given. Three such vessels have been ordered— 
two from the Elswick Works and one from the 
Naval Construction Works of Messrs. Vickers 
Sons and Maxim, Limited, where also the machi- 
nery of all three will be constructed. The vessels 
belong to what is known as the ‘‘ Dreadnought 
era, but mark a decided advance in respect of gun- 
power of the vessels hitherto ordered, as, in- 
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stead of having ten 12-in. guns, these new 
ships mount twelve such weapons, and all are of 
50 calibres in length. Moreover, while the Dread- 
nought can bring only eight guns to bear on either 
broadside, the Brazilian ships can train all of the 
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side. Forward and aft there are the usual centre- 
line harbettes, and behind each of these centrally- 
situated barbettes there is a second, in which 
the guns are arranged at a higher level, and 
sufficiently to the rear to enable them to fire over 
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No. of ee : “ 
ade Projectile Charge. Velocity. Energy. Effect of Shot on Face of Plate. Remarks. 
and Weight. "a a ms, 
Armour- Cordite 
piercing shot . ‘ , 
Ib, oz. . ©z. foot secs.) foot-tons ; ; t 
1 381 “8 85 4 1895 9,497 Shot broke up; caused very slight penetration :| No cracks developed. 
4 point remained embedded until third round. : 
380 12 f3 12 1877 9,288 Similar result to Round 1. Ditto 
381, 12 53 12 1872 9,273 Ditto. Point of Renae 2 shaken out. Ditto 
The plate was accepted as result of foregoing rounds. E " 
4 330 8 68 2 1977 f 10,312 Similar to Round 3, with slightly increased Fired to measure the fur- 
penetration. ther resistance of plate ; 
no cracking resulted. 
twelve guns on either broadside. This great the weapons in the barbette in front without any 


aivantage has been achieved by a difference in the 
disposition of the guns. In the waist of the ship 
are two twin gun barbettes, one on the port and 
the other on the starboard side, but arranged en 
echelon, so that the guns can be used on either broad- 


probability of interference from flash. Thus it is 
possible to fire eight guns ahead, eight gurs astern, 
and twelve on either broadside ; and as the guns are 
of exceptional power separately, the result is to 
make dens Brazilian ships of immense offensive 


2 in. 





power. The vessels are to displace 19,250 tons. Re- 
ciprocating engines are being adopted for at least 
the first two of the ships, and, as regards the third, 
it has not yet been decided as to whether turbines 
will be preferred. The speed is to be 21 knots. 

The armour protection of the - is admirably 
arranged, and the side-plating will extend from 
bow to stern. The greater part will be armour 
weighing 360 lb. per square foot, and for the Minas 
Geraes this armour has been constructed at the 
Openshaw Works. It was prescribed in the con- 
tract that a plate should be selected by Ad- 
miral Duarte Huet de Bacellar, President of the 
Commission of the Brazilian Navy, and a recog- 
nised authority on ballistics, who has been closely 
associated with the construction of the new 
vessels. The plate thus selected was mounted 
in a cell at the company’s proving-ground at Rids- 
dale. The backing consisted of 2-ft. oak baulks, 
laid in two layers transversely to each other, witha 
skin-plating at the rear, so as to represent as far 
as possible the actual condition on the ship. The 
plate, with its backing, was secured by ten bolts, 
while to the rear there were heavy stop-plates, as 
is usual. The trials took place on ~~ 21, in the 
presence of Admiral Duarte Huet de Bacellar, 
Captains Ferraz, Lavigne and Rosario, Gunnery- 
Lieutenant Porto, and a number of officers who 
are now in England supervising the construction 
of battleships and torpedo-boats. There were 
also present on behalf of Sir W. G. Armstrong, 
Whitworth, and Co., Limited, Major Lowe, Mr. 
Hadcock, and Mr. Trevelyan, of the Ordnance 
Department, Mr. J. M. Gledhill, of the Openshaw 
Works, and Mr. D’Eyncourt, of the Construction 
Department. 

It was specified that the attack should be by a 
9.2-in. 40-calibre gun, using 380-Ib. projectiles 
made by Messrs. Thomas Firth and Sons, Limited, 
of Shetiield, according to the British standard 
service pattern, and that the charge should be such 
as to give a striking velocity of not less than 
1850 ft. per second, and as close an approximation 
to 1900 ft. as is possible, the range being 277 ft. 

The results are set out in the annexed table, 
recording the ballistics for each round, and the 
effect of the shot on the plate. Fig. 1 shows the 
front of the plate after the attack, and Fig. 2 the 
back ; it should be noted that, in the view of the 
front, the top part of the plate is not included in 
our engraving. The first round resulted in the 
development of a striking energy of 9497 foot-tons, 
and the projectile, which weighed 381 Ib. 8 oz., 
was broken up, the point alone remaining em- 
bedded to a very slight extent; but when the 
third round was fired this point fell out, and it 
was subsequently recovered, very much abraded. 
The second round was, so far as its results are 
concerned, an exact repetition of the first, the 
penetration of the int being again about 

The third a. which struck the lower 
central part of the plate, had the effect of re- 
the points of the first and second shots. 


—s 
The plate was then officially accepted as complying 


with all the conditions of the contract. The 
splinters from around the points of impact were 
very thin, and had a razor-like hardness. In no 
case was the penetration more than 24 in., and 
there was no evidence of cracking. The back of 
the plate was, on later examination, found to show 
no breakage of surface. The photograph of the 
back of the plate, reproduced on Fig. 2, has been 
carefully prepared to show the slight convexities 
immediately to the rear of the points of impact, 
and these can only be discerned because the light 
was arranged in photographing so that the rays 
would throw these convexities into relief. 

The condition of the plate suggested the idea of 
firing an extra round with a oer charge, in- 
creasing the velocity by nearly 100 ft. per second 
to 1977 ft., and the energy developed to 10,312 
foot-tons. The result proved very satisfactory. 
There was only mp increased penetration, and, 
notwithstanding the close proximity of the point 
of impact to that of previous rounds, there was 
little splintering and no cracking. It was obvious 
that the plate could have withstood an attack 
with a striking a of fully 2000 ft. per second 
in the case of all three specified rounds. The 
heads of the projectiles Nos. 3 and 4 remained 
embedded in the plate, as shown in the illustra- 
tion, while the small pits left by the points which 
were shaken out from Nos. 1 and 2 shots show the 
limited extent of penetration. 

The results, as we have said, are very interesting, 
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and indicative of the great progress made in the 
efficiency of armour. In this case it will be noted 
that the bore of the gun slightly exceeded the thick- 
ness of the plate, so that the test was rather more 
severe than usual. We are the more pleased 
at being able to give these results in view of the 
modern tendency towards secrecy in such matters. 








RECENT AEROPLANE EXPERIMENTS. 

At the present time, the public interest in 
mechanical flight is so great that accomplishments 
are rarely viewed in their true perspective. The 
latest excitement of the halfpenny Press is over the 
exploits of Mr. Wilbur Wright, who has emerged 
from his long secrecy in North Carolina, and given 
public exhibitions of his powers of flight in France. 
As is generally known, he and his brother have been 
experimenting with gliders and motor-driven aero- 
planes for some years past, and from time to time 
wonderful, not to say incredible, reports of their 

rowess have been published. The mystery surround- 
ing their achievements has no doubt been largely 
responsible for the imaginative stories which have 
found their way into the papers, and now that the 
mystery lasts no longer there is a tendency to 
magnify the actual feat to the dimensions that the 
ag had been taught to meee. Last Saturday 

r. Wright made his first public flight in Europe, 
travelling thrice round the Hunaudiéres Race- 
Course at Le Mans, in France, and landing without 
damage. The total time spent in the air was 
less than two minutes, and the distance cavered 
was about 1} miles. This was referred to by the 
Times correspondent as a ‘‘ remarkable achieve- 
ment’”’ and a ‘‘complete triumph,” and the de- 
duction was drawn that the machine could remain 
an hour in the air, and be as completely manage- 
able asa toy. Mr. Wright intimated his intention 
of taking an hour’s flight the next time, and on 
Monday made three attempts to do so. In the 
brief words of a Times telegram, ‘‘ The first failed, 
the second lasted 42 seconds, and the third 1 minute 
41 seconds.” On Wednesday morning we read 
that Mr. Wright succeeded the evening before in 
remaining in the air for 3 minutes 43 seconds, and 
had put off his serious trials until next week. How- 
ever, the next day he is reported to have tried 
again, covering 4000 metres, or about 2} miles, 
** describing in the air majestic curves,” before de- 
scending. e time in the air was 3 minutes 42 
seconds. On Wednesday Mr. Wright traversed 
about four miles, keeping up nearly seven minutes, 
and subsequently made two other flights, one of 40 
seconds, and the other of 1 minute 44 seconds’ dura- 
tion. The latest report is that yesterday (Thursday) 
Mr. Wright continued his experiments, commencing 
with a flight of 10 kilometres, lasting 8 minutes 
13 seconds. In his next attempt something hap- 
pened to the machine, and after being in the air two 
minutes, it fell and broke its left wing, thus defer- 
ring further trials for some days. We reproduce a 





photograph of the machine above. As will be 
noticed, it differs from Farman’s and Delagrange’s 
aeroplanes in many respects, and still more from 
the monoplane machine of Blériot, which many 
competent experimentalists hold in favour. The 
great spread of the wings must necessitate extreme 
ability in counteracting the effect of gusts of wind, 
but Mr. Wright is undoubtedly clever in the mani- 
pulation of his machine. 

Mr. Wright has entered into a contract with 
Mr. Lazare Weiller, by which the latter will pur- 
chase the aeroplane for 20,0001. should it succeed 
in carrying two passengers for 50 kilometres, or a 
little over 31 miles, before the end of the year. It 
is said that the time taken for the flight must not 
be less than an hour. Confidence is expressed in 
many quarters that the contract will be fulfilled, 
and we hope that it may, although the results so 
far do not seem to us to justify any very great 
expectations. 

We do not belittle these achievements in any 
way, for the number of men who have done even so 
much could probably be counted on the fingers of 
one hand. But it miust be confessed that the 
performances fall very far short of the promises, 
and there has been much cry for remarkably little 
wool. Moreovey, the feats are of less importance 
than those which were previougly accomplished by 
others: M. Delagrange, in May last, remained in the 
air for a quarter-of-an-hour on each of two succes- 
sive days, and has since bettered this performance. 
Henry Farman, on July 6, won the Armengaud 
Prize by flying for 20 minutes 20 seconds at Issy- 
les-Moulineau#; and, the same day, M. Blériot, 
another ardent aviator, flew for several minutes. 
Neither of these,gentlemen makes any secret of 
their machines or methods. In fact, on the recent 
visit of the Institution of Junior Engineers to 
France, the party was allowed the freest examina- 
tion of the machines when at rest, and subse- 
quently witnessed numerous flights. What has 
been achieved so far is much, but it is nothing 
as compared with what remains to be done 
before the conquest of the air is anything more 
than a picturesque phrase of an enthusiastic 
reporter. Every successful flight we have seen, 
whether of models or of full-sized machines, has 
been in an almost absolute calm. The faintest 
breath of wind upsets the stability of these great 
structures with their extended wing surface, and as 
yet, in this respect, so far as trustworthy informa- 
tion goes, Mr. Wright has met with no greater 
success than other experimenters. 





ROYAL AUTOMOBILE CLUB 2000- 
MILE TRIAL REPORT. 
Fotiow1ne the full report of the trials of the 
Scottish Automobile Club comes that of the Royal 
Automobile Club 2000-mile trial. The latter was 
briefly noticed in our issue of July 3 (see page 16 
ante), inwhich some comparisons were made between 








the different conditions of the marking and classifi- 
cation, &c., adopted in the two competitions. It 
is not necessary to repeat these comments here, 
but it may be pointed out that the 2000-mile course 
of the Royal Automobile Club included the course 
of the Scottish trials, in order that cars might run 
in the two events at the same time, and it thus 
included all the severities of the Scottish course, 
with some 1200 miles running on the road in addi- 
tion. The trials concluded with a race of 200 
miles (somewhat reduced for the smaller cars) on 
the Brooklands track. The fact that thirty-one of 
the cars were running in both the Scottish and 
the 2000-mile trials involves many of the failures 
and stoppages being mentioned in both reports. 
As, however, the greater part of the trials were 
separate, and as we treated the Scottish trials fully 
in our issue of July 31, we shall deal with the 
2000-mile trial.as quite a separate one. 

Table I., on page 217, gives the particulars of the 
cars in the order of their final placings on the track. 
Where the full distance was not covered, the cars 
are in the order of the distance they ran. The par- 
ticulars given are generally the same as those in 
our review of the Scottish trials in our issue of 
July 31, with the addition of the wheel track, 
which is not stated in the Scottish report. This 
is a matter of considerable importance in the case 
of cars which are used anywhere off the main roads, 
particularly in winter, as it greatly affects the wear 
of tyres. The ordinarytrack of horse-drawn vehicles 
is from 4 ft..6 in. to 4‘ft. 10 in., and, therefore, 
there are usually two pretty smooth tracks about 
this distance apart. The track of a car should, 
therefore, be the same—i.¢., not less'than 4 ft. 6 in. ; 
and it will be seen that in the-large majority of 
the better-class cars thig,ia.so: In addition to the 
less wear on tyres, the wider track. gives better 
steering lock and more stability, and its extra cost 
is so slight that it is a pity all cars are not made so. 

Table I. gives an epitome of the results on the 
road as well as particulars of the retirements and 
their causes. The system of marking consisted in 
debiting each car with one minute for each minute 
stopped on the road or spent in lubricating, «c., 
one minute for each gallon of petrol taken during 
the trial, and one minute for each minute it was 
behind the fastest car in its class on the hill-climbs, 
which aggregated twenty miles. There were penal- 
ties for dropping ngers, &c., and all these 
added ther make up the minutes lost on the 
road. he cars were started on the track at 
intervals corresponding to the minutes lost, and 
the order of finishing was the order of merit at 
the end. aati he 

In Table I. the petrol consumption is given, 4s 
before, in the form a: (1) 2 ~ o, (2) 
passenger-miles on, (3) ton-miles per gallon. 
The io lost for Pelisbility is divided into: (1) lubri- 
cating, (2) tyres, (3) road stoppages and penalties. 
The two former are much less important than the 
last-named. In ordinary work there is no diffi- 
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culty in having a car filled up with oil every 
morning when it is washed, i providing a car 
with a special tank for 2000 miles—as was done 
on some of the trial cars—is rather in the nature 
of useless weight. Tyres also would naturally be 
periodically pumped up, and it seems absurd to 
count time spent in doing this as of the same im- 
portance as for a mechanical breakdown. 

The mechanical failures are naturally the most 
interesting, and of these the complete breakdowns 
come first. In addition to those of which par- 
ticulars are given in Table I., the following took 
over four hours to mend, and may for practical 
purposes be classed as complete breakdowns :— 

15.18 h Zedel ( TO ones: 
orse-power ei (su uen 
eiteieanni, D 44; Seintee dif- 
ferential gear ... * si oe 
15-18 horse-power Zedel, D 44; adjust- 
ing clutch ‘ee ER 2 
12-14 horse-power Shamrock, D 21 C ; 
bevel pinion stripped ... ies a 4 

In addition to these, the Thornycroft car had a 
collision with a stone wall, owing to both its back 
tyres bursting, at the commencement of a hill-climb. 

his involved delays of 572 minutes and 175 
minutes, making the necessary repairs to the front 
axle, &c. It is understood that the tyres were run 
somewhat slack to avoid the loss of marks which 
would have been entailed in pumping them up. It 
must, of course, always be a matter for the driver 
to judge to what extent it is desirable to risk com- 

lete breakdown to avoid loss of marks and secure 

rst place, but we certainly sympathise with the 
Thornycroft car for its bad luck when it was leading 
in its class and looked like winning. It arrived in 
good running order at Brooklands without any 
other involuntary road stops, which says a good 
deal for its construction. 

If the above are included as failures, there were 13 
out of 46 starters, or 28 per cent. Classifying these 
under headings, there were 

3 failures from differentials 

- cars pushed up hill 
broken ball-race 
clutch 
broken crank-shafb 
piston seized 
water in cylinder 
driver injured 

1 “ »» accident due to tyres 

In addition to these, the following cars had 
stoppages of over an hour for the reasons named :— 


5L 


” 
” ” 
” ” 
” ” 
” ” 
” ” 


Min. 
15-18 horse-power Zedel, D 44; clutch... 68 and 95 
12-14 a Shamrock, D 21; broken 
front spring es a nen a 
12 14 horse-power Shamrock, D 21; dif- 
ferential trouble ... ms mea ate 142 
38 horse-power Daimler, H 63 F ; repairs 
to radiator ... = ae a ... 144.and 175 
wer Lorraine-Deitrich, K 87 ; 
new exhaust-joint ~ i aie 
60 horss-power Lorraine-Deitrich, K 87 ; 
repair silencer... bap om rs 
Some, at all events, of these defects would have 
involved complete breakdown toan ordinary driver. 
The shorter stops may be classified as follows :— 


Carburettor and petrol 
supply... rie ... 87 stops, totalling 369 min. 
Ignition ... axe at 179 
Clutches... -_ <i ae 
Gears and transmission 
ines ... BA 
Hil 
Fans PL oe 
Water circulation 
rakes... ‘i 
Chains ... es ' 
Miscellaneous ... ae ee 9e 228 
Driving and replenishing stops are not included. 
Comparing the different forms of ignition, 
number of cars fitted with the different forms, and 
results, are as follow :— 


” ” ” 
” 
” 


High tension with battery or accu- 
mulator .. os - ve ee 
High-tension magneto .. és 
Low os Pe re a in 
High-tension magneto and high-ten- 
sion accumulator at re 
Low-tension magneto and high-tension 
magneto .. * ae e 








Taking a general view of the breakdowns, the 
most important lesson is that in spite of the im- 
provement there has been in cars of recent years, 





there is still room for a very great deal more. Out of 
46 cars which started, 10 failed to run the 13 days 
at all and 2 others had very serious delays. In 
addition to this there were 122 involuntary stops 
of short duration. This would certainly not be 
considered satisfactory in any other class of 
machinery, where any involuntary stoppage, however 
small, is considered as a breakdown, and daily 
service over long periods without breakdown of any 
sort is aguete. Considering the few hours per 
week which a pleasure car runs, it may not be 
necessary that it should have the durability of 
machinery which is run continuously every day, 
but it is certainly desirable that it should be 
equally reliable when new, and there seems no 
reason why they should not be made so. In the 
case of the shorter stoppages it may be granted 
that the fact of no time being allowed for lubri- 
cating in the morning before starting caused a 
certain number of the cars to have short stops on 
the road which would not have been required in 
ordinary practice. This does not apply, however, 
to the failure of important parts. These fail 
simply because they either are not large enough 
for the work they have to do or else are made of 
unsuitable material. It is quile well. known in 
ordinary engineering that in order to get reli- 
ability everything must have a margin of safety 
and wear to allow for the deterioration which takes 
place in continuous use, and this applies also to 
the power available—i.e., there must be a margin 
when new to allow for loss of power through 
wear. Many makers of cars realise this, but the 
trial shows that some apparently do not. It may 
also be pointed out that the fact of a material giving 
a high-tensile test in a testing-machine does not 
in the least mean that it will be reliable in con- 
tinuous work, as some makers appear to think, and 
it is a doubtful policy to use material which is not 
generally accepted as being reliable enough for 
ordinary engineering. 
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Minute of Engine. 


Per Cent. 


| Piston Speed. 


oe. Miles per 
our. 


| Cylinder Capacity. 


| Stroke. 


, | Revolutions per 
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The following cars were withdrawn :—15 h.-p. Panhard, No. E52 E 
—water system troubles ; 38 h.-p. Daimler, No. H 75—broken 
universal joint. 


After completing the road test, the cars raced on 
Brooklands track for first place, starting at intervals 





r corresponding to the time they had lost on the road. 


The results of this racing are given in Table II., 
where the cars are arranged in order of their speeds 
on the track. The cylinder capacity per hundred- 
weight is also given, as well as the mean revolutions 
of the engines, which are worked out from the gear 
ratios given in the report, on the assumption, of 
course, that the top speed was used. Most of the 
larger cars in classes H, J, K, and L were un- 
doubtedly not driven at anything like their full 
speed, as they had no near competitors, but an 
examination of the table shows clearly that in 
order to get a high speed in proportion to the engine 
power it is not desirable to have a high gear, but, 


gee | 2Oubt helped this. 





on the other hand, to run the engine fast. This is, 
of course, obvious, as an engine develops its best 
wer at high revolutions, and if the gear is too 
igh these cannot be got. Several of the cars would 
apparently have done better speeds with a lower 
gear. In fact, it appears that for speed on Brook- 
lands a lower gear might often be used than for 
ordinary touring, where it is desirable to run the 
engine at moderate revolutions for the sake of 
silence and comfort. An examination of the table 
shows also the absurdity of rating engines on the 
basis of cylinder area only, on the assumption that 
the revolutions will vary inversely as the stroke— 
i.e , the piston speed be constant. 

The benefit of the race as part of the trial is very 
doubtful. It is true that it did not have a very 
great effect on the placing of the cars, but what it 
had does not appear to be for the better. There 
is no doubt that the very large majority of touring 
cars have ample speed and to spare on the flat, as 
in order to get the necessary hill-climbing power, 
silence, &c., engine power must be provided which 
will drive them on the flat faster than reasonable 
people want to go. No one has any right to travel 
continuously on the road at over 60 miles an hour, 
and therefore it does not. seem reasonable that a car 
which will do this should be placed before one 
which is slower, but has proved itself more reliable. 
Much the same applies to the breakdowns on the 
track. If the saben was not exhaustive enough, 
it would have been better to lengthen it ; if, on 
the other hand, it was so, then cars which came 
through it had proved their reliability on the road 
at touring onl, and the fact that they would not 
run continuously at racing speeds is no objection. 

Turning from the failures to the successes, it is 
noticeable that the only car to make an absolute 
non-stop run was the Vauxhall. There is no doubt 
that this car has made a very exceptionally good 
performance, as it has won in its class both iu the 
2000 - mile trial and also in the Scottish trial, 
(although the systems of classification were quite 
different in the two cases), and in addition it was 
the first of its class in hill-climbs in both trials, 
and did well at Brooklands. The Armstrong- 
Whitworth also won in its class in both trials, and 
an examination of Table I. will show that there 
were a good many other cars which went through 
with such small stoppages as to be of no practical 
importance in daily work. 

Tyres are always a troublesome matter with car- 
owners, but on the whole there is a very great im- 
provement in them, and the loss of time during 
the trials with which we are dealing was small. 
The total time lost for tyres, including not only 
repairing but also pumping up, was only about 
12 minutes per car; which is very little considering 
the distance run. Detachable rims and wheels no 
As far as can be seen from the 
report, the average time taken to repair a puncture 
was as follows :—Detachable wheels, 5.6 minutes ; 
detachable rims, 7.3 minutes; fixed wheels and rims, 
17 minutes. From the reports of the repairs it 
does not appear, however, that makers always fitted 
the system given in the particulars of the cars. 
The figures just given do not include one case of 


973 | detachable wheel becoming detached while the 


car wasrunning, or the damage to the Thornycroft 
car, fitted with detachable wheels, from the tyres 
bursting. 

On the whole, the trial proved a great success, 
both in demonstrating the good points of the cars 
which were successful, and the defective ones of 
those which were not ; and both the trial and report 
are an immense improvement on the commercial 
vehicles’ trial of last year. Many of the suggestions 
we made in our review of the latter were 
adopted in the 2000-mile trial—eg., the system 
of having travelling dépéts of spare parts has been 
stopped, and the only persons allowed to repair a 
car were the driver rf mechanic, while no parts 
might be replaced except from the spares carried 
on board. Cars which failed to take themselves 
over the course without being either pushed or 
towed were also disqualified. These are great im- 
provements, but it seems as if there should be 
some limit to the amount of spares which might 
be carried and used, and it is a pity that makers 
were not made to declare what spares they con- 
sidered necessary to make their car certain of run- 
ning for a fortnight, and limited to these. As it 
was, a car might have carried a spare engine or 
gear-box, and several did actually carry spare dif- 
ferential gears. Lae 

One point which might receive more attention in 
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future trials is the question of the arrangement of 
the starting points of hill-climbs. The object of a 
hill-climb is to show at what speed the engine is 
capable of taking the car up hill. This is prac- 
tically what determines the average speed which 
can be maintained in daily practice by ordin 
drivers, the large majority of cars having suc 
great speed on the flat that they are never driven as 
fast as they will go. In order to attain this object 
the hill must be so steep that with ordinary driving 
the — can be run at its full power. Unfor- 
tunately, in some of the hill-climbs there appears 
te have been a considerable length of hill with so 
little gradient that the limit of speed was not the 
engine power of the car, but the skill or luck of the 
driver. The result was that, owing to a tyre burst- 
ing from want of pumping up, there was very 
nearly a serious accident. It should be the object 
of a trial committee to discount as far as pos- 
sible reckless driving, but if hill-climbs are held 
on hills of insufficient gradient, it puts a premium 
on it. Quick acceleration on a steep hill is also a 
valuable point in a car, and it should also be able to 
start on a steep gradient without its passengers 
having to get out or push. It would thus seem much 
better to start the cars on the steeper part of a 
hill, and not give them a run at it on the flat. 





NOTES. 
Vessets Lost anp CoxDEMNED IN 1907. 

THE annual return of vessels lost, condemned, 
&c., for 1907, published by Lloyd’s Register, shows 
that last year the effective mercantile marine of the 
world was reduced through these causes by a ton- 
nage of about 851,224. This is taking into account 
vessels of over 100 tons only, the amount being 
made up by 868 vessels, 356 of which were steamers 
and 512 sailing vessels. Though fewer steamers 
were thus removed from the effective list than in 
1906, the tonnage lost in the later year was greater 
than in the earlier—viz., 565,119 tons in 1907, com- 
pared with 509,707 tons in 1906. With regard to 
sailing vessels, the losses, both in numbers and 
tonnage, are less for 1907 than for 1906, being as 
follows :—512 sailing ships, representing a tonnage 
of 286,105, lost in 1907, compared with 567 vessels, 
of an aggregate of 307,105 tons, lost in 1906. 
Excluding cases of breaking-up, &c., which are not 
known to be consequent upon stress of weather, 
&c., the reduction of the effective tonnage amounts 
to 621,438 tons. Of this figure, the losses 
suffered by the United Kingdom amount to 
183,939 tons, or of British Empire shipping, 
210,128tons. The losses of the United States come 
next on the list, figuring for 93,293 tons, Norway, 
with 80,961 tons, being third. In proportion, how- 
ever, to vessels owned, the loss of shipping by 
Norway far surpasses that of other countries, being 
at the rate of 4.81 per cent. with regard to numbers, 
or 4.22 per cent. of the tonnage, of vessels owned 
by that country. The United States shows losses 
of 3.45 per cent. as regards numbers of vessels, and 
3.36 per cent. of the tonnage owned, the percen- 
tages for the United Kingdom being much lower 
—viz , 1 38 per cent. of vessels owned, and 1.08 per 
cent. of the tonnage. The percentage for the British 
Colonies is a good deal higher than this. The 
greatest immunity from loss seems to have fallen 
last year to the Dutch, who lost 0.73 per cent. of 
their vessels, or only 0.19 per cent. of their ton- 
nage. The losses of Austria-Hungary work out at 
0.61 per cent. of the vessels owned, and 0.90 per 
cent. of the tonnage. Excluding Japan, there are 
six countries with tonnage registered at Lloyd's 
aggregating over 1,000,000. Compared with the 
five other countries coming under this category, the 
losses of the United Kingdom stand the lowest on 
the list in propoition both to number of vessels, 
and to tonnage, owned. With regard to steamers, 
42.7 per cent. of the total number removed 
from the Register, either through loss or con- 
demation, were wrecked, 1.68 per cent. were aban- 
doned at sea, 9.7 per cent. foundered, 11.1 per cent. 
were lost in collision, and 5.3 per cent. were 
reported missing. Of sailing ships, 35.7 per cent. 
were wrecked, 8.4 per cent. abandoned at sea, 
68 per cent. foundered, 7.2 per cent. were lost 
in collision, and 4 8 per cent. were reported mies- 
ing. In the case of sailing vessels the number 
of ships condemned or broken up, not reported 
48 consequent upon stress of weather, Wc., is larger 
than the proportion of steamers so reported. Thus 
28.3 per cent. of the sailing vessels removed from 
Lioyd’s Register during the year were not known 





to have been condemned or broken up as a con- 
sequence of encountering stress of weather, while 
the percentage of steamers removed from the 
Register under this heading works out at 25.3 per 
cent. of the total. 


RADIOTELEPHONY ON THE De Forest System. 


Dr. Lee De Forest has recently made some suc- 
cessful experiments with radiotelephonic transmis 
sion on warships and on Lake Erie. The particular 
occasion, in the latter instance, was the regatta of 
the Interlake Association, held at Put-in Bay, on 
Lake Erie. The Radiotelephone Company installed 
a station in the Fox Dock of that port, and another 
station on board the yacht Thelma, which followed 
the boats, a vessel fitted with two 20-horse-power 
engines and two propellers. The shore station had 
110-volt currents at its disposal, and the pressure 
was brought up to 220 volts by a motor dynamo. 
A rheostat and choking coils led the current to the 
oscillator ; a condenser and a primary were in shunt 
to the oscillator, and the secondary was joined to 
the aerial and earthed through a microphone. On 
board the ship was a 220-volt dynamo of 1 horse- 
power, a De Forest oscillator, and an ‘‘ audion” 
receiver. The aerial wires were fixed to the 
masts and earthed through one of the shafts ; this 
earth proved insufficient, however, and a further 
earth was provided in the shape of a zinc 
plate. The transmission of speech was excellent 
over a distance of about 4 miles, and the messages 
could easily be understood in spite of talking, 
signalling, and other noises and electric disturb- 
ances close by, which would seriously have inter- 
fered with Morse signals. The transmitting waves 
are the sustained vibrations of the Forest oscillator, 
an arc which is placed in the flame of an alcohol 
lamp. It has been found that, to transmit speech, 
the frequency should exceed 40,0(0 periods per 
second when the ‘‘note” of the are is no longer 
audible to the human ear. The microphone, which 
is inserted between the arc and the earth, at a 
point where the electric pressure is at a minimum, 
and the current a maximum, suffers little, and 
does not need to be cooled by water, ventilation 
keeping it sufficiently cool. Of the receivers 
tried, several proved more or less suitable. With 
the crude carbon block and steel needle the 
articulation was poor; carborundum and electro- 
lytic receivers answered well. The best results 
were, however, obtained with the already-mentioned 
audion receiver. This peculiar receiver consists 
of a low-voltage carbon filament Jamp, fed by a 
battery of dry cells through a rheostat. Within 
the bulb, and a few millimetres fiom either side 
of the plane of the filament, are two little wings 
of platinum ; these wings are connected with the 
positive pole of another battery of dry cells and 
the positive terminal of the filament. A leakage 
current thus passes from the platinum to the fila- 
ment through the attenuated gas, this electrifica- 
tion depending upon the temperature and the 
nature of the gas, the magnetic and electric forces, 
and also upon the shape ofthe bulb. Inserted con- 
ductively or inductively in the oscillating circuit of 
a radiotelegraphic receiver, the audion, combined 
with a telephone, makes a very delicate receiver, 
which can easily be tuned. In the improved audion 
the antenna is said to be joined to an isolated grid 
interposed between a tantalum filament and a 

latinum wing. With apparatus of this type, 

e Forest had last autumn successfully experi- 
mented on the Unitcd States battleships Virginia, 
Louisiana, and others, on which he had maintained 
communication over distances of 22 miles, although 
the contract stipulated only 5 miles. Since then 
the vessels of the Pacific Fleet have been fitted 
with similar installations. 


Toe MANvuractuRE oF Stac-Concrete Bricks. 


The amount of slag produced per ton of iron 
from the blast-furnace varies in amount from $ ton 
to about 14 tons, according to the ores used ; and, 
with the enormous output of pig at the present 
time, it is not surprising that attempts are continu- 
ally being made to find some satisfactory means of 
turning this material to account. The disposal of 
the slag produced is a constant hindrance to the 
realisation of maximum profits from the market- 
ing of the pig, for not only does the expense of 
conveying it to the tip cost from 4d. to 6d. 
per ton, but the rent of the tipping ground has 
also to be taken into consideration. This sl 
has been utilised in road-making, as ballast for 
railways, and also to some extent as a building 





material. More recently the manufacture of con- 
crete bricks from blast-furnace slag has become a 
commercial process of some value. The material, 
containing as it does a large amount of lime and 
silica, is eminently suitable for such a process. 
When manufacture is properly conducted, the costs 
allow of a reasonable pe ae | preg The granula- 
tion of the slag is first effected by running it while 
still in a molten condition into water. In addi- 
tion to the granulating plant, the brick installation 
at the Landore Works of Messrs. Baldwin, Li- 
mited, comprises elevators, lime-grinding mill, mix- 
ing-silo, preparing-machine, two horizontal brick- 
resses, and three steaming-chambers, the whole 
ing supplied with hoists, narrow-gauge railways, 
and other labour-saving appliances. After granu- 
lation the slag is passed between squeezing-rollers 
for the purpose of removing the excess of water 
and crushing any large particles. For mixing with 
the slag, white unslaked lime has proved most 
satisfactory, ground to an 8000 mesh. The lime 
should not contain more than 4 per cent. mag- 
nesia. The slag and unslaked lime in propor- 
tions of 95 to 93 per cent. slag to 5 to7 per cent. 
lime, are tipped into a large hopper and passed 
thence to a steam jacket mixing - machine; the 
heat, together with the moisture in the slag, 
starting the reaction of the lime. It is then taken 
to the presses, in which the pressure is exerted 
on the 9-in. by 3-in. side, thus ensuring uniform 
thickness of all bricks, and from these presses the 
bricks are taken to steaming-chambers. The plant 
is driven by a 90-horse-power horizontal engine, 
and steam for the preparing-machine is supplied 
by the exhaust. The must be of uniform grey 
quality, or variations in the colour of the bricks 
will result. The success of the bricks depends on 
the care and uniformity with which the various 
operations are carried out. Uniformity of mixture 
and of pressing are most important. The moisture 
carried by the slag, when mixed with the unslaked 
lime in the mixing-hopper, should not be more 
than 8 to 10 per cent. The resulting bricks com- 
pare very favourably with red bricks, and are of a 
more uniform quality than cement biicks made 
of zinc slag al lime, or refuse clinker. They 
have a crushing strength of between 2500 lb. and 
3000 Ib. per square inch, and have withstood very 
severe boiling-and-freezing tests. In absorption 
they compare well with pressed red bricks, and 
are superior to refuse bricks. The labour costs 
per 1000 are put at about 4.1s., and the total cost 
per 1000 at the works at 17s. 6d.—if the plant 
turns out 25,000 per day. Calculated on a basis of 
running the plant night and day and turning out 
45,000 bricks in the 24 hours, the cost per 1(00 
would be reduced to 15s. 1d. The bricks are 
satisfactory for building purposes, and masonry 
built with them has fire-resisting qualities as 
good as, if not superior to, that built of red 
brick. Colouring matter can be added, if neces- 
sary, when mixing the lime and slag. Tho cost- 
sheet suggests that there may be a considerable 
future before this process, for the prices compare 
favourably with other bricks of equal quality. 





SkTTLEMENT OF Ratiway Disputss. — Last year a 
committee was appointed by the Union of Swedish 
Railways and the Union of Swedish Railway Servants 
for the purpose of re-editing a previous pro; 1 by the 
former “| bearing upon the settlement of future dis- 
putes, which the men had rejected. A new pro has 
now been drawn up, and preliminarily accepted by the 
men. Its principal aim is to prevent open ruptures and 
conflicts between railway boards and their men, and to 
regulate wages disputes. The first clause stipulates that 
no lock-out, strike, boycott, or blockade, either open or 
secret, may take place, but any differences of opinion that 
may arise, of whatever nature they may be, be 
dealt with and finally setiled in accordance with the 
conditions of the agreement. There regulations are to 
the effect that if an agreement cannot be arrived at by 
direct negotiation between the conflicting parties, the 
proper representatives for the chief organisations con- 
cerned shall be called upon to mediate in the case and 
assist at the negotiationr. If this step does not bring 
about an —- the case shall be referred to the 
boards of the chief organisations — of the employers 
and employ és in question—who have to investigate the 
question. The next phase are the special local concilia- 
tion juries, or courts, of which there are three—one in 
Stockholm, one in Gothenburg, and one in Malmé. The 
highest tribunal, should the conflict not have been settled 
at any of the previous instances, is the Railway Court, 
which has its domicile in Stockholm. This court consists 
of seven gentlemen, of whom each party elects three, and 


88 | these six jointly choose the seventh. In the same way 


the local conciliation court consists of three members, 
who are elected for twelve months. 
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THE LATE MR. JOSEPH BEARDMORE, 
GLASGOW. 


Many will regret to hear of the death of Mr. Joseph 
Beardmore, the younger son of the late Mr. William 
Beardmore, the founder of the Parkhead Forge, and 
an enthusiastic coadjutor with his brother, Mr. Wil- 
liam Beardmore, in the remarkable developments 
which have taken place in the last ten years in the 
repute and resources of the establishment. It is 
true that for some time Mr.. Joseph Beardmore had 
been in indifferent health, and had not therefore been 
able to continue his work in association with his 
brother. Indeed, he had practically retired from 
participation in the management of the concern, and 
died at Morton: Lodge, Eye, on the 6th inst., at the 
comparatively early age of forty-one years. 

Mr. Beardmore was trained at the Parkhead Forge, 
and had a thorough knowledge of all the departments 
of the works at Parkhead. He hada happy disposi- 
tion, and was able to maintain pleasant relations 
with the men without affecting discipline. When the 
concern was formed into a limited liability company, 
Mr. Joseph Beardmore became one of the directors, 
and although his brother has been undoubtedly the 
main force in the recent great developments, he 
was, in all respects, an active and earnest colleague. 
Some measure of the development is established by 
the fact that the Parkhead Forge now gives employ- 
ment to 5000 men, and that the producing capacity of 
the steel plant is 318,000 tons of ingots per annum, 
150,000 tons of plates, 15,000 tons of forgings, 10,000 
tons of castings, 25,000 tons of tyres and axles, and 8000 
tons of armour; a total production of considerably 
over half a million tons per annum. It will be re- 
membered that a few years ago the company took over 
the shipbuilding works of Messrs. Robert Napier and 
Son; but Mr. Joseph Beardmore had-no part in the 
management of this large concern, although he was 
responsible in some measure for the supply of steel 
plates, angles, forgings, and.castings from the steel 
works. Mr. Beardmore did not. take any active part 
in any of the technica] institutions, but was well known 
in Glasgow, and much liked for his social qualities. 
His loss is therefore widely regretted, and his widow 


and two children, and Mr. William Beardmore, have | §P’ 


the sympathy of a large number of friends. 





Our Locomotive Exports.—The value of the locomo- 
tives exported from the United Kingdom in July was 
237,320/., as compared with 343,274/. in July, 1907, and 
241,2862. in July, 1906. The value of the engines ex- 
ported to South America in July declined to 80,603/., as 
compared with 128,178/. and 147,786, respectively. The 
— demand was represented by the following 
totals :— 


Colonial Group. July, 1908. July, 1907. July, 1906. 
£ £ £ 
British South Africa 2,189 2,088 5,636 
British India . 29,807 154,841 68,988 
Australasia . 70,829 11,460 1,356 


The aggregate value of the exports to July 31, this year, 
was 1,705,904/., as compared with 1,999,456/. in the corre- 
sponding period of 1907, and 1,560,215/. in the corre- 
sponding period of 1906. The exports to South America 
to July 31, this year, were valued at 436,843/., as compared 
with 1,138,874/. and 784,411/. respectively. 


Tue American RartroapD SiTvuaTion.—At the close of 
last year there were 228,128 miles of steam railroad in 
operation in the United States, as compared with 227,766 
miles at the close of 1906. The mileage in use at the close 
of last year represented a capital of 16,501.413,069 dols , 
showing an increase during 1907 of 907,864,112 dols. Of this 
increase, 351,717,809 dols. was represented by stock and 
the balance by bonds and other forms of indebtedness. 
A strikin yee feature al American ye 

is the greatly improv: ition o merican 
Pultoad stock. Time was “ie. interest on bonds 
pretty well swallowed up all the profits which American 
railroads were able to earn; but last year dividends 
on stock were paid to the amount of 247,258,219 dols., 
as com with 225,601,245 dols. in 1906. Interest 
on bonds absorbed last year 280,931,001 dols., as compared 
with 269,926,395 dols. in 1906, so that the return secured 
on stocks very nearly equalled the remuneration obtained 
on bonds. This was due to two causes—first, the great 
growth of railroad traffic inconsejuénceof the development 
of American population and business, and secondly, the 
ability of American railroad companies to raise capital 
by bonds upon much easier terms. The gross revenue 
acquired upon the railroads in operation in the United 
States last year was 2,602,757,503 dols., as compared 
with 2,346,640,286 dols. in 1906. The working expenses 
last year were 1,769,417.903 dols., as compared with 
1,556,452,574 dols. in 1906. Including miscellaneous 
receipts, the net revenue available for interest and divi- 
dend last year was 961,354,681 dols., as compared with 
890,480,081 dols. in 1906. American railroad profits 
iccordinely expanded last year to the extent of 70,874,600 
dols. We may add that the number of passergers 
carried last year upon American railroads was 885,724,514. 
as compared with 815,774,118 in 1906. The quantity of 
freight moved last year was 1,722,210,281 tons, as com- 
pared with 1,610,099,829 tons in 1906. 


NOTES FROM THE UNITED STATES. 
PHILADELPHIA, August 6. 

Tue real condition of the steel industry in the 
United States can be best understood from the con- 
sumption of ore. The total shipments this year to 
August 1 involve somewhere near 6,000,000 tons, 
which is about one-third the shipments up to the same 
time last year. The first ore shipment to the new 
Gary plant in Indiana reached there on July 23. 
There are immense stocks of ore along the Lakes 
awaiting full furnace working. There will be no 
change in the movement for the rest of the year. The 
stocks everywhere are immense. The greater activity 
among the Pittsburg furnaces is resulting in a heavier 
demand for coke. The coal-mines are running below 
capacity in both Eastern and Western fields, Bessemer 
pig iron has dropped to its lowest price in recent years ; 
the lowest is 15.43 dols.; malleable Bessemer is 15 dols. 
These low figures are drawing buyers out, 20,000 tons 
having been taken this week. Last week 40,000 tons 
of basic pig were taken. Of other irons, 60,000 tons 
were sold in all the larger markets South and North. 
In the South No, 2 averages 12 dols.:; in Pennsyl- 
vania, 16 dols. 

One of the larger pipe-foundries, the United States 
Cast-Iron Pipe Company, took an order late last week for 
30,000 tons of pipe, for which pig will be immediately 
wanted. The independent pipe-makers took municipal 
contracts for 15,000 tons, and forge iron is now being 
bought to make the iron. These are the largest pig- 
iron sales made for several weeks, and are wort. 
mentioning. The general tone of the market is weak, 
and prices are in favour of buyers simply because there 
is so much idle capacity. All kinds of finished and 
semi-finished steel are selling more freely during the 
last few days, and manufacturers are naturally en- 
couraged a little. Another good sign is the inaugura- 
tion of work on quite a number of large buildings in 
the larger cities. There is a great deal of this class 
of work awaiting favourable conditions. The point 
builders are debating now is, whether it will be safer 
to let important construction enterprises go over until 
next spring or push ahead now. Structural material 
could easily advance 5 dols. to 10 dols. a ton by next 
ring: The present policy of builders is a short- 
sighted one. A reaction is inevitable, and present low 
quotations will be cycloned out of existence very 
suddenly some of these days. 





Russian Surprinc.—The Russian Government is doing 
all in its power for the advancement of Russia’s shipping. 
It is proposed to expend some 5,000,000 roubles on an 
extension of the Odessa Harbour, and a congress will be 
held at St. Petersburg towards the end of the year in the 
interests of Russian commercial shipping, where ship- 
owners, shipbuilders, &c., will be represented. 


Tux Weicut or CrusHeD Stonz.—The University of 
Illinois Engineering Experiment Station has recently 
issued Bulletin No. 23, ‘* Voids, Settlement, and Weight 
of Crushed Stone,” by Ira O. Baker. This bulletin gives 
the results of some experiments to determine the pro- 
portion of voids in crushed stone loaded by various 
methods in cars and in wagons, to find the amount of 
settlement during transportation in wagons and in cars, 
and also to obtain the relation between the weight of a 
unit of volume of the solid stone and that of the same 
volume of crushed stone immediately after being loaded in 
various ways, into cars and wagons, and also after being 
trans different distances. Crushed stone is usually 
nominally ht and sold by volume, but really by 
weight, since in ordinary commercial transactions the 
weigat of a cubic yard of crushed stone is assumed, and 
the number of yards in a shipment is obtained by divid- 
ing the total weight by the assumed weight of a cubic 
yard ; and yet there seem to have been almost no experi- 
ments made to determine the actual weight of a cubic 
yard of crushed stone under any particular cendition. 
Apparently the only experiments heretofore @ upon 
this general + are a few brief ones upon trap-rock, 
conducted by Mr. McClintock, lately President of the 
Massachusetts Highway Commission. An account of 
his experiments is presented and discussed in this 
bulletin, but the main features are an elaborate series of 
tests upon crushed limestone from Chester, Joliet, and 
Kankakee, allin Illinois. All the results are summarised 
in a table which gives for different sizes of crushed stone 
the coefficients by which to multiply either the weight 
of a cubic foot of the solid stone (or its specific gravity) 
to get the weight of a cubic yard of the crushed stone at 
the crusher, and also at the destination, for stone from 
the three different quarries. This elaborate table is 
summarised in the following statement. The mean coeffi- 
cient by which to multiply the weight of a cubic foot of 
solid limestone to obtain the weight of a cubic yard of 
crushed limestone is as follows :— 

For tie screenings 
-in. to 2-in, stone 


.. 16.5 
” . 46 
en a ws ec. FS 15.2 
For trap-rock the corresp»nding coefficients are as 
follow :— 
For }-in.screenings a 14.6 
» 4-in. to 1}-in. stone. .. ‘ on al -- 18.6 
» lf-in. to3-in. ,, a jn - és .«. 18.9 
Copies of this bulletin may be obtained gratis upon 





application to the Director, Engineering Experiment 
Station, Urbana, -ilinois. ae ho 5: 





MISCELLANEA. 

THE Ratlroad Age Gazette publishes the following per- 
centages as being the correct division of cost of construc- 
tion on the Erie and Jersey line of the Erie Railroad, 
ae 7 items be =| Fah —_ of — = 

ry; 6 per cent. ; d r cent. ; ties, 
cent. ; rails and fastenings, 7 oor cents 5 Nalbiah, cio 
cent. ; labour, 35 percent. ; transportation, 0.5 per cent. ; 
other expenses, including right of way and tunnel, 37 per 
cent. 


_ The Russian Manchurian Railway has been experienc- 
ing considerable financial difficulties after the cession to 
Japan of the southern and more remunerative section. 
The Russian portion has hardly any goods traffic, and has 
therefore found it expedient to hand over 2000 
wagons to the Russian State... These i will be 
used in European Russia for. transport of in.. The 
Russian Government has granted the East Chinese Rail- 
way an advance of 7,500,000 roubles for the construction 
of the Uzuri Railway. 


The Giornale dei Layori Pubblici says that the Italian 
papers mention the putting down of a e State factory 
at Turin for the construction of guns and the manufacture 
of fire-arms. The Giornale adds that it is not intended to 
build new works, but to place the military arsenals of 
Turin and of other towns in a position to manufacture 
war material, working foreign patents, when necessary. 
The Italian War Office Committee has decided that the 
whole of the armament required for the Italian army 
shall be-manufactured in the country. 


Count Zeppelin-will in due course publish an account 
of the accident to his air-ship. From so far 
available it seems clear that the fire was not started by 
an explosion of the motor, nor by some ordinary mishap 
or carelessness. The ignition of the escaping gas was 
apparently caused by an electric spark. There was 
thunder about in the air, and the friction’ between the 
balloon body and the might cause powerful sparks. 
ae cases of op" ae — es . traced 
to the generation of sparks when the statically-charged 
balloon touched the ground. The air-ship was com- 
pletely destroyed ; the motors were found intact. 


A Pelton wheel installation of a rather unique type has 
been made at the New Albany Shaft of the United Mines 
Corporation, on the north fork of the Tuolumne River, 
California. The shaft, one of a gold-mine, is 750 ft. 
deep, but will eventually be sunk to a depth of 3000 ft. 
at a dip of 38 deg. The skips used weigh 2500 Ib., and 
have a capacity of 24 to 3 tons of ore. The winding gear 
is situated at the bottom of a valley, 750 ft. away from 
the head sheaves, and at an altitude lower by some 
300 ft. The winding gear is driven by Pelton wheels, the 
water having a head of about 400 ft. The two wheels are 
each 8 ft. in diameter on 7-in. shafts, and the nozzles are 
12 in. in diameter, with needle valves. The two drums 
are each 72 in. in diameter and 35 in. wide, grooved for 
7 rope. Nozzles are fitted both at the back and front 
of the wheel, so that reverse motion may be obtained. 
The drums are gear-driven from the wheel shaft, clutches 
being fitted on the latter. The gear was built and 
installed by the Lidgerwood Manufacturing Company, 
New York. 


Tt has long been admitted in the United States that 
coal-mining has been conducted on decidedly extravagant 
methods of working. Thus it has been estimated that in 
the Pennsylvanian anthracite-fields the coal marketed at 
one time was no more than 30 per cent. of that in the 
seam. Improved methods are, however, now in use, and, 
in addition to this development, useful coal is being re- 
covered from the culm banks. In early years the smallest 
sized coal marketed was that which passed through « 
1j-in. mesh screen and over a l-in. screen. At the 
present time there is a fair market fer coal as small as 
that known as “barley,” which passes through a }-in. 
mesh and over a ,y-in. It is estimated that the 
culm banks in the anthracite region contain over 286 mil- 
lion tons of marketable small-sized coal, and concerns are 
now engaged in preparing this coal for the market. Ib is 
estimated that about 500 gallons of water are needed for 
every 1 ton of coal washed. The culm bank is flushed 
with water from a hose, the stream carrying the culm 
down into a gully inclined at 1 in 10, in which it is carried 
down to a conveyor which takes it to the washery, breaker 
and screens, &c. The production of washed anthracite 
thus recovered in 1906 was 4,106,308 tons, and the amount 
has shown signs of a steady increase for many years. 





EnciisH AND SwepisH Ratits.—The manufacture of 
rails having been discontinged for some years at the large 
Domnorfret Iron Works, if was decided a couple of-years 
ago to resume the mannfacture, with new modern 
plant. The Swedish State was in favour of taking the 
whole of its requirements of rails from some Swedish 
works, and ordered the whole of its requirements for last 
year from the Domnorfret Works, which, however, did 
not prove able to execute the order, its plant not yet 
being oy Even last year the State had to 
cover the k of its requirements with foreign rails, 
the Domnorfret Works in the meantime working ahead 
to complete the contrast. This has now been done, but 
the Swedish State has had to come to England for its re- 
quirements of rails for the current year, and has closed 
for two lots of English rails, one of 6000 tons and one of 
2000 tons. The Swedish State Railways, however, 
intend to favour the home works when possible, and the 
Domnorfret Tron Works, which belong to the and 
admirably managed Stora Kapparberg Com , is 
expected soon to be in a position to compete. é 














Aus. 14, 1908.] 


ENGINEERING. 








221 








THE ELEVATING FERRY-STEAMER 


“ FINNIESTON,” 


FOR GLASGOW HARBOUR. 


CONSTRUCTED BY MESSRS. FERGUSON BROTHERS, LIMITED, SHIPBUILDERS, PORT GLASGOW. 








SEO GLI 








WE , illustrate above the new elevating vehicular 
ferry-steamer Finnieston No. 1, recently constructed 
by Messrs. Ferguson Brothers, Shipbuilders and En- 
gineers, Port Glasgow, for the Trustees of the Clyde 
Navigation, under the direction of Mr. G. H. Baxter, 
mechanical engineer. The vessel was launched with 
machinery aboard and steam: up; the illustration 
is from a photograph taken immediately after the 
launch. 

This is the second ferry of this type built for the 
Clyde Trust. The first was constructed in 1890, and 
was fully described, along with the jetties for its 
accommodation, in ENGINEERING, September 5, 1890 
(vol. 1, page276). It has since done good service, and 
justified the building of this second and larger vessel, 
which will be used at the same point—at Finneston, 
about a mile west of Glasgow Bridge, while the old 
ferry will be transferred to Pointhouse, a mile further 
west, where a floating bridge has hitherto served for 
vehicular traffic between the suburban burghs of 
Partick and Govan. We give in parallel columns the 
dimensions of the new and the old boats : 


* Finnieston ” ** Finnieston” 
of 1908, of 1890. 
Length 104 ft. 80 ft. 
Breadth ae 45 ,, 43 ., 
Depth, moulded 12 ft. 6 in. 12 ,, 
Vertical range of ele- 
vating-platform ... 17 ft. 14 ,, 
Capacity of vehicular 16 loaded 8 loaded 
platform lorries lorries 


The elevating-platform, which carries the vehicles, 
has a range of 17 ft., and is carried on eight double- 
threaded buttress screws of forged steel ; the screws 
are hung on collar bearings in cast-steel brackets, 
which are supported by the framing-legs. The plat- 
form is built up of HH girders, closely pitched, con- 
nected at the ends to massive-built steel girders on 
each side of the vessel. The supporting screws are 
fitted with worm-wheels of special material, gearing at 
the lower ends with forged steel worms, working in oil 
baths. A separate triple-expansion three-crank engine 
is fitted for the purpose of raising or lowering the main 
platform. This engine is of the inverted type and 
connects to the worms by machine-cut bevel and spur- 
gearing of cast steel ; automatic gear is fitted on this 
engine to prevent the platform being raised or lowered 
beyond its intended travel. A brass indexed tell-tale 
1s also fitted in a prominent position in the engine- 
0 to show in feet and inches the position of the 
piatiorm, 








+{The}lower or’ main deck s of steel-plating and has 
no projections above 10 in., to enable, the elevating 
platform to come’to its lowest level. 

The main propelling engines are off{the vertical 
three-crank triple-expansion type, each engine driving 
two propellers, one forward and one aft; two thrust- 
blocks are fitted on each line of shafting. 

The engines are controlled from the house on the 
top of the framing by balanced rods, the latter 
actuating the steam-valves on the direct-acting steam 
and hydraulic reversing engines. There are no rudders, 
the vessel being manceuvred entirely by the propelling 
machinery. In the controlling-house the two reversing- 
handles are situated one on each side of the steerman’s 
position. Two Chadburn’s direction tell-tales and 
tachometers are also provided and fixed in this house, 
giving the number of revolutions and direction of the 
propelling-engines. Chadburn’s telegraphs to main and 
elevating-engines are also fitted: the former are only 
intended for use in case of emergency. 

Steam is provided by two return-tube marine boilers, 
having a working pressure of 160 lb. per square inch. 
The main condenser is separate from the main engines, 
and is fitted with two of Baker’s exhaust - steam 

urifiers. The air-pumps are independent and steam- 

riven by two-crank compound engines, and are in 
duplicate, one set being kept as a stand-by. This also 
applies to the independent centrifugal circulating- 
pumps. Electric light is fitted throughout. 

The boiler-feeding is effected by Weir’s automatic 
float-tank pumps, the feed-water passing through a 
Weir heater and Harris filter before entering the 
boilers. Cameron’s pump is fitted for bilge and wash- 
deck service. 

The vessel throughout is of massive design, all parts 
having been carefully constructed for their respective 

a . The platform is intended to carry sixteen 
ae gS but with a mixed cargo as many as 
twenty vehicles can be accommodated on board. 

After successfully passing through her stability and 
steaming tests the vessel was put to work on her 
station, and has given entire satisfaction. The vessel 
was built to British Corporation Survey, and has a 
Board of Trade certificate. 





TRAMWAYS OF THE WORLD.—In a vaper recently read 
on the above subject by Sir Clifton Robinson before the 
Tramwavs and Light Railways Association at the 
Franco- British Exhibition, the author calls attention to 
the exceedingly rapid growth of tramways and light 
railways during the last thirty years; and, after giving 











— 


an historical account of the struggle and difficulties of the 
early pioneers in this branch of engineering, he treats of 
the tramway development in different parts of the world. 
A very striking feature of the tramway movement is the 
great strides that were made the moment mechanical 
haulage was adopted; first by means of steam Joco- 
motives and cables, and Jater by electric traction. This 
last may be said to have had its origin very largely in the 
electric railway model that was exhibited in Berlin by 
Sir W. Siemens in 1879, end in the line which was 
opened for public traffic at Litchenfelde in Belgium in 
1881. The advance that has made in electric 
traction even in comparatively few years may be seen at 
a glance in the following table :— 


1906-7, 1902. 
Total capitalexpended .. 64,002, 0917. 31,662, 2877, 
length of route open 2394 miles 1484 miles 
Number of horses .. 3 7878 24,120 
Number of locomotives .. 148 388 
Number of electric cars .. 10,369 ~ 
Number of non-electric cars 1377 _ 
Number of both kinds of cars 
(not separately distinguished) os 7752 
Num of passengers .. So 2,454,807,487 1,304,452,983 
Board of Trade electric units 
u on os te - 369,362,473 _ 
Gross receipts - be 13 ,849,1752. 6,679, 9911. 
Working expenditure... Ss 7,363,762. 4,817,8738i. 
Aqpecnsiation of net receipte : 
nterest or dividend .. on 1,829,9662. _ 
Repayment of debt 808,3252. _ 
Relief of rates .. 297 ,4661/ _ 


Reckoned on single track, the 2,394 miles of route open in 
1906-7 amounted to 3,850 miles; the number of tramway 
undertakings in the United Kingdom which are includ+ d 
being 318. Of these, 179, with a total length of 1571 
miles, and a capital expenditure of 41,735,547/. helonged to 
local authorities ; and 139, with a length of 823 miles and 
a capital expenditure of 22,356,544! , belonged to com- 
panies ; but of the total length of 2394 miles, 2195 miles 
were worked electrically, 644 miles by steam, miles 
hy cable, 4 miles by gas motors, and 105 miles by horses. 
Horses will no doubt soon disappear, and cable traction 
now only exists owing to the prejudice there is in certain 
against overhead electric wires. In the United 
tates, where rapid strides were early made in tramway 
construction, the total capital liabilities of the street 
railway companies and elevated and inter-urban electric 
railway companies were in 1906 said to be over 
750,000,000/., and the total length of single line to be 
36,212 miles, In Canada there were in 1906 1150 miles 
of tramway track open, measured as single track, and 
the capital liabilities were 16,431,134/. In Europe and 
other parts of the world great progress has been made in 
many parts, but in many Eastern cities the tramway 
movement is much hindered owing to the narrowness of 
the streets. 
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INDUSTRIAL NOTES. 


Tue first part of the Parliamentary session has 
ended, the second commences early in October. Of the 
latter, it only needs to be said that the Government 
have appropriated the whole of the time, so that 
‘* private” members can only criticise, oppose, or sup- 
port the measures to be dealt with. The first part will 
always be memorable for the Old-Age Pensions Bill, 
now placed on the Statute-Book as the law of the land. 
The Act does not satisfy the claims of the advocates of 
old-age ag 3 while many are averse to its provi- 
sions. e Local Government Board has already 
taken steps towards the formation of Pension Com- 
mittees in the several localities, and further detailed 


instructions are to follow. It is estimated that! 


some 500,000 persons will be in a position to claim by 
tine date on which the Act comes into operation. 


At last a further effort has been decided upon to 
terminate the engineers’ strike on the North-East 
Coast, which began in February Jast. The men vote 
for or against accepting the reduction; in favour or 
otherwise of giving, either to the local committee or to 
the executive, plenary powers to settle the dispute on 
the best terms available. It is thought that the latter 
will be agreed to by the men, who apparently are 
getting tired of their self-imposed idleness. As a 
helping incident, favourable to peace, the General 
Federation of Trade Unions has given notice to cease 
the payment of 53, weekly to those on strike, which 
has Seni paid since its commencement in February 
last. The loss of that benefit, and the limit of strike 
benefit by the rules of the unions involved, will influ- 
ence the vote on this occasion. The feeling in the 
trades affected outside of the Engineers themselves is 
in favour of a settlement, as they also are to a great 
extent idle. 


The strike of operatives eng in the. Paris build: 
ing trades resulted in a lock-out, .'The strike was not 
on the large pesca ergy pm ra by.the leaders, and a 
good deal of excited feeling was developed, _ Then 
the men commenced rioting they overpowered the 
civil forces, and the military had to be called out, 
with the result that°nineg were killed; and many 
injured, of the operdtives,-the  apeacigne and the 
military. Every conceifa¥le missile was used—stones, 
bricks, bottles, chairs, atid even revolvers. In conse- 
quence of these riotous:scenes, the Labour Bureau con- 
stitution is to be amended, so that the revolutionaries 
shall have less inflammatory powers. But Paris was 
in a ferment, and other trades took up the cudgels, 
with or without cause. It was rumgured that a 
general strike would be proclaimed, but this did not 


come off, as the men did not readily respond. But on | 


Thursday night in last week those engaged in the 
electrical power-house suddenly turned off the current, 
so that in. Central Paris the lights went out, the 
cafés in the chief boulevards became dark, and rushes 
were made for candles and other substitutes. It is 
said that the order was given by one of the labour 
leaders ; but the darkness did not last long, for at ten 
o’clock the current returned, and the cafés were ablaze 
again with their usual brilliance. 


The strike of the operatives in the textile industries 
of India has ended, but not before some were killed 
and many wounded in the conflicts with the civil and 
military forces. Here, again, it would appear that 
political unrest was, to a great extent, behind the 
revolt of the operatives. Low wages and bad con- 
ditions of employment were, perhaps, the immediate 
cause of the strikes, the riotous conduct of the strikers 
being intensified by the refusal of others to take part 
in the strike. Political unrest fanned the flame of 
smouldering discontent. At the very time when the 
strike commsnced, and during its continuance and the 
rioting, the Report of the Royal Commission on Indian 
Factory Labour was being got ready for publication. 
It has since been published. It is not in any way a 
satisfactory report. The Commission have reversed 
the recommendation of Sir H. T. Freer-Smith’s Com. 
mittee in favour of a maximum day of twelve hours, as 
it is said they were expected to do, and thus have 
assured the people who supply the electric light that 
the machinery can continue to work as heretofore. 
There are, it is said, difficult.es in the way of a limita- 
tion of Indian adult labour ; the men, it appears, like 
to loiter—to take their time. Be it so, but are children 
and females to suffer on that account ? 


The most important contribution in the Amalga- 
mated Engineers’ Journal for the current month is that 


by the general secretary, Mr. George N. Barnes, M.P., | 


on the question of his retirement and his refusal to 
be again nominated for the post. From the communi- 
cation referred to it appears that the general secretary 
is at variance with his executive as to the policy re- 
garding the strike on the North-East Coast. It re- 
quires a very strong man to hold his own under such 
circumstances. Itis stated that the executive, as long 
ago as April last, had indicated a desire to take some 


steps to terminate the dispute, but that the rules tied 
their hands, The rules, Mr. Barnes says, give a power 
to the local members to defy the executive, or were 
so interpreted. But his cause of complaint is thus 

ut :—‘* The real issue in my letter was that the E. C. 

ad wilfully refrained from operating rule, and had 
concealed the true state of affairs from the members.” 
This is a very plain indictment of the executive, the 
ruling power and authority in the union. Mr. Barnes 
is now free to publicly state the facts, as he is no longer 
seeking to continue as general secretary, and he has 
now no direct personal interests to serve. The editorial 
notes deal with trade-union funds and labour repre- 
sentation, old-age pensions, and the system of entry 
into the Navy by qualified ae engineers. Their 
entry and position in the Navy are matters long de- 





| bated ; some concessions were made in 1893-5 by the 
| exertions of Mr. George Howell, then the Member for 
North-East Bethnal Green, and subsequently, but the 
| 


position of the artificers, as they are called, in the 
| Navy is still far from what it should be, considering 
| their qualifications, their duties, and their deserts. 


The report of the -Ironfounders for the current 
month shows a reduction of 178 on benefit as compared 
| with last month. The decrease on donation benefit 
| was 282, but there was an increase on dispute benefit 
| of 121.. In all there were 3038 on donation benefit, 
| and 166 on dispute benefit ; on superannuation benefit 
| there was a total of 1242—decrease, 44; on sick benefit, 
452—increase, 17. The report states that there was a 
slight improvement in trade, as shown by the returns. 
But these do not give any substantial comfort, for 
only in three. places was trade very good—as in the 
previous month—and six good, as compared with ten 
in the previous month. Under the head of ‘‘ short time” 
there was an increase of five, ‘‘bad” five, and ‘‘ very bad” 
three. Even under the head of ‘‘ moderate” there was a 
decrease of eight. It is a long time since the returns 
told so doleful a tale. It is not only the number of 
places that counts, but the number of members in 
those places. Under no head is there really any sign 
of material improvement. In thirty-one districts, in 
which there are lodges of the union, shops are closed 
to the members, in some cases only one, in others 
more than one; to these members must not apply for 
employment, as the rules of the union are not complied 
with. These ‘‘closed” shops limit the range of members 
seeking employment, as they are non-union shops. 
In the ballot for assistant secretary no one seus ond 
secured the requisite majority over all the others com- 
bined, therefore the two highest on the list will be 
balloted for again; a clear majority this, time will 
suffice. Here is aside light on the engineers’ strike 
on the North-East Coast :—‘‘ It has come to the know- 
| ledge of your executive committee, from a very reliable 
source, that the engineers’ strike on the North-East 
Coast is practically at an end ; that each firm involved 
has as many men as is required, or as many as they 
can find work for.” Under these circumstances the 
executive propose to discontinue the extra 5s. per 
week, as the members there are now in the same 
poe as elsewhere ; out of work by depression in 
trade. 


The report of the Amalgamated Society of Car- 
penters and Joiners for the current month is rather 
sad reading, with only a shred of comfort here and 
there. For example, the wages of members has been 
increased by 4d. per hour in the Blackburn and Preston 
districts ; in both places, failing an agreement by the 
Conciliation Board, the matter was referred to arbitra- 
tion, the award in both cases being in favour of the 
men. The national system of conciliation boards is 
working well and smoothly in all districts, as well, 
indeed, as in any industry in the kingdom. They 
embrace all sections engaged in building operations, so 
that sectional disputes are avoided. The total mem- 
| bership at date was 66,984. Of these, 6996 were 
| unemployed, of whom 5595 were on donation benefit ; 
on sick benefit, 1537 ; on superannuation benefit, 2229. 
Some others were on dispute benefit, and others on tra- 
velling relief. There has been an agitation in some of 
the branches against registration, the allegation being 
that the Registrar delays to register new rules. The 
executive gives the reason in this month’s report, 
which is, that some of the members have been appeal- 
| ing against their registration, and then complain of 
delay. It appears to be quite the fashion for members 
| of trade unions to flout their officials and executives ; 
| they demand law, but dislike its fetters when they 
| are called upon to delay. One member complains of 
| libel in the ‘‘Open Columa,” and demanded an apology, 
or threatened legal proceedings. The Council gives a 
| sincere and frank apology. But they go on to declare 
| that the “Open Column” is often used for personal 
| attacks, and it is proposed to abolish it. The Bir- 
|mingham and Portsmouth branches denounce the 
members who have been writing to and interviewing 
the Registrar with the view of frustrating the registra- 
tion of the new rales. Other branches send votes of 
confidence in the executive: 








The Durham Miners’ Monthly Circular deals first 
with the annual gala. The weather was unpropitious, 
but the gathering was a great one, of which the Asso- 
ciation may well be proud. There were fewer women 
and children at the demonstration, but the men 
set at nought the weather, and manfully stood their 
ground to hear thespeeches. Mr. John Wilson, M.P., 
the general secretary, takes to task one of the speakers, 
a ‘* Labour Party” member, for telling the men that 
instead of reductions in wages during bad trade, they 
ought to have double wages, which, of course, was 
cheered. Mr. Wilson declared that such economic 
heresies ought not to be taught to working men. It 
is difficult enough to keep men in hand when wages 

o down, but to inculcate such notions might be 
ngerous, more dangerous than resisting a reduction. 
The secretary deals with the decision of the High 
Court as to the surplus of the Hartly Colliery Fund, 
contributed in 1862, after the sad calamity ou January 
16 of that year. The surplus, after providing for all 
recipients still living, is 13,000/. The judge decided 
that the amount should be devoted to aged miners’ 
homes in Durham and Northumberland. A scheme 
is to be formulated for that purpose. 


The Fcderal High Court at Sydney, New South 
Wales, has declared that the —— of a trade- 
union label is unconstitutional. The Attorney-General 
was the nominal plaintiff, representing four brewery 
companies. The Chief Justice declared that the 
plaintiffs were free to conduct their business without 
stating whom they employed, and the registration by 
rival traders of a uaion label, denoting the exclusive 
employment of unionists, amounted to substantial 
interference with that freedom. Two other judges 
concurred, and two dissented from the judgment. In 
the United States the trade-union label is extensively 
insisted upon, and one of the complaints of manufac- 
turers is that it is so. Some in this country also urge 
the adoption of a label, but up to the present time it 
is not much used. 


Between seventy and eighty carpenters and joiners 
employed at the Franco-British Exhibition, at Shep- 
herd’s Bush, went out on strike towards the end of 
last week, on the ground that the authorities are 
paying only about 7d. per hour, whereas the trade- 
union rate is 10}d. per hour. Mr. Kiralfy’s conten- 
tion is that the men so paid are what are called ‘‘ handy- 
men,” not carpenters at all, and not engaged as such. 
All the union men are paid full rates. 

The labour trouble between the North-Eastern Rail- 
way Company and its employés has been settled by 
the constitution of a conciliation board, not necessarily 
on the lines of the Board of Trade Agreement, under 
which boards are being constituted in connection with 
the other railways of the kingdom. 

The Master Cotton-Spinners have given notice of a 
5 per cent. reduction in wages, and the representatives 
of both parties met in conference last week at Man- 
chester to consider the question. A long discussion 
ensued, but the parties failed to agree. The employers 
refused to accede to the suggestion of a postponement 
of their demand, and a ballot is to be taken as to 
whether it shall be enforced. The proposed reduction 
will affect about 150,000 operatives. 

The National Society of Operative Printers’ Assis- 
tants state in. their annual report that they have 
secured a seven years’ agreement covering the work- 
ing sections, the result of which is to give an average 
advance in wages of 25 per cent., and increased rates 
for overtime. This is indeed a notable record ; peace 
is assured for seven years on advantageous terms to 
the workmen. The negotiations were mutual and 
friendly. 

The strike of ironfounders at Swansea, Neath, and 
Llanelly, after lasting five weeks, ended on Friday 
last, the demand for an advance in wages of 2s. per 
week being referred to a conciliation board. Some 
350 men were directly involved, besides others in- 
directly. 








Tue Conpvuctivity or ExpLosive Frames with Dir- 
FERENT ELECTRODES.—In a paper presented to the Bel- 
— Academy, De Muynck d with the currents which 

ow between electrodes at the moment of a gas explosion. 
He charges a brass tube with a mixture of carbon mon- 
oxide and oxygen, fixes two blade electrodes of the same 
or different metals in the tube, and _ joins the electrodes 
directly or indirectly through a battery to a D’Arsonva!l 
galvanometer. With two electrodes of the same metal the 
currents are very feeble; with two different metals the 
currents are stro and flow from copper through the 
galvanometer to aluminium. With several successive 
explosions the currents decrease ; cleaning the electrodes 
with emery, or several days’ rest, restores the effect. When 
the electrodes are joined to a battery of 100 volts, the 
currents are much stronger, and they show a preference 
for flowing in one direction rather than in the other. 
= sng in a potential series, the order of the metals is: 
zinc, lead, aluminium, brass, iron, copper; this is the 
voltaic series, except that aluminium is not in its place. 
Radioactivity and ionisation would not, therefore, appear 
to be decisive for these currents. 
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THE MANUFACTURE OF SPUR-GEARING. 


The Evolution and Methods of Manufacture of Spur- 
Gearing.* 
By Tuomas Humpace, of Bristol. 
(Concluded from page 192.) 

Machine- Relieved Cutters.—It has already been seen 
that the early formed milling-cutters were a very ex- 
pensive item, owing to the fact that it was impossible to 
sharpen them without spoiling them. This gradually 
brought about the introduction of a new kind of cutter, 
now known as the relieved or backed-off cutter, which 
could be easily sharpaned without altering its form. 
These relieved cutters have about one-fifth the number 
of teeth of one of the old formed cutters of the same 
size. The teeth are cut through from side to side, like a 
saw, for the whole depth of the formed part, and the 
cutting face is radial. The backing-off to the teeth was 
done on aslotting or shaping-machine with a formed tool. 
Fig. 20 shows a cutter made in this way. At this time the 
great majority of spur-wheel teeth for engineers were of 
the epicycloidal form. These teeth were difficult to cut 
even with a relieved milling-cutter, owing to the flanks of 
the teeth being nearly parallel. After a little ase, the 
cutters jammed in the work, and so caused endless trouble. 
Yet with all this the milling-cutter had proved very useful, 
and it was not long before an alteration in the shape of 
spur-teeth was made for small wheels. 

Involute Cutters.—About the year 1874 Messrs. Brown 
and Sharpe, U.S.A., ught out complete sets of 
machine-relieved involute gear-cutters. he shape of 
the cutters was ‘based upon a system fitst “introduced 
by Professor Willis, of Cambridge, in 1836." In his 
book on forming the teeth of gear-wheels, he ‘recom- 
mended that the obliquity of the line of pressure 
should be made 144 deg. The suggestion was. afterwards 
put into practice by Messrs. Brown and Sharpe, and 
cutters made on this system had been used. in :their 
own works sinca 1851. It was necessary that the roots of 
the teeth should be strong, and at the same time there 
must not be too great_an outward thrust on the bearings. 
An angle of about 14 deg to 16 deg. was considered to he 
the most suitable for meeting both these requirements: It 
was essential to adopt some uniform method, and'a very 
simple construction was found by which-an angle of 
144 deg. could easily be set out. The way in which 
Messrs. Brown and Sharpe arrived at the pe of the 
cutters was somewhat. as follows:—A rack with teeth 
baving straight sides inclined to.each other at an angle of 
29 deg. formed the basis of the whole system. It was 
decided that twelve teeth in a pinion was the smallest 
practical number that could be used. The teeth were 
drawn of the correct involute form, but to allow the pinion 
to ro!l into the rack it was found that the flanks had to be 
very considerably undercut. This would have made the 
teeth weak, and it would have been difficult to mill out 
the spaces. On this account, it was determined to make 
the flanks radial, so giving the necessary clearance, and 
enabling a disc milling-cutter to be used. In American 
practice involute teeth are invariably employed, but in 
this country, whilst all teeth of small pitch are involute, 
epicycloidal teeth are often used for the larger pitches. 
The great advantage of involute teeth is that the distance 
apart of the centres can be varied without impairing the 
efficiency of the gevring, and the angular velocity ratio 
remains constant. With epicycloidal teeth, on the other 
hand, the wheels must be kept exactly in gear on their 
correct centres, or the teeth will wear very badly. Wit 
epicycloidal teeth the outward thrust is less than with 
involate teeth. 

In 1877 or 1878 Messrs, Gould and Eberhardt, U.S.A., 
brought out an automatic gear-cutting machine. One of 
these machines was bought by Mesera. John Lang and 
Sons, Johnstone, about the year 1881, for cutting the 
wheels of their lathes, and this firm also made arrange- 
ments with the makers to act as their agents in Europe. 

Double-Helica! Spur-Gearing.—About the year 1880 
Messrs. P. R. Jackson and Co. brought out the double- 
helical spur-gearing, the object being to bring the teeth 
into gear more gradually, thereby reducing the noise. 
The true action of the teeth can be best understood from 
the following explanation :—Take two shord screws, one 
right and the other left-hand, both of the same diameter 
and pitch. If one thread is rolled into the other, the 
Screws are single helical wheels. If the driven wheel is 
retarded, the screws tend to move endwise in the direc- 
tion of their axes and in opposite directions. ‘ To balance 
this end-pressure, add another pair of screws similar to 
the first pair, fixing a right-hand and left-hand screw 
together on each spindle. The result is a double helical 
wheel. Ib will be readily seen that the resistance has a 
tendency to separate the pair of screws on one spindle, 
while it tendg to press the pair on the other spindle closer 
together. In heavy gearing the bursting and compress- 
ing forces due to the wedge action would become very 
great, but they are actually reduced by using multiple 
threads. This alters the angle of the threads, so that the 
threads are more nearly parallel to the axis of the wheel 
and the ends of the threads have more the appearance of 
ordinary spur-teeth. 

_ Another very practical way of explaining this system 
18 to make forty-one metal discs about ; in. thick. Bore 
and turn them, and then, stringing them on a mandrel. 
clamp them together, and cut teeth on them just as if 
they were one solid blank. Then slack the nut of the 
mandrel, and, beginning from the outside, turn each disc 
to that the teeth are slightly in advance of those on the 
one before it. When the twenty-first, or middle, disc has 
besn réashed tho other. discs must be turned in the 





* Paper read before the Institution of Mechanical 
Engineers at Bristol, July 29, 1908. 


h | wheels to the work-table. . 





reverse direction, so that the teeth are now slightly 
behind those on the preceding discs. Great care must:be 
taken to turn each disc through exactly the same amount. 
It will now be seen that one-half of the teeth form a 


step right-hand helix, and the other half a stepped 
left-hand helix, and the 41 discs clamped ther in 
this position form a stepped double helical wheel. If the 


edges of the teeth in a stepped wheel were bevelled off, 
they would form correct double helical teeth, and the action 


would be more gradual. Stepped wheels and racks were | first foreshad 


e in many cases where smooth working was required, 
and many examples are still to be found in old: planing- 
machines. Correct double helical gearing when made by 
experienced firms is very silent in action, and for heavy 
duty nothing has yet replaced it either in regard to 
strength, silence, or cost. The largest gears in the world 
have been made on this system by Messrs. P. R. Jack- 
son’s moulding-machine, capable of moulding wheels up 
to 30 ft. in diameter by 36 in. width of face and 9 in. 
pitch. The form of tooth is epicycloidal. The wooden 
pattern teeth were cut on a special device attached to 
the machine. 

Machinery was now advancing with very rapid strides. 
Gear-cutting machines and sets of standard involute 
cutters were being imported from the United States in 
large quantities, and in spite of the prediction of engi- 
neers that this state of things could not last long, it has, 
however, lasted up to the present day. The machines 
sent over were lightly built and of soft material, but’ the 
workmanship was very good. One of the pioneer machines 
from America was the Brainard, a full automatic gear- 
cutting machine for either spur or bevel-wheels. The 
main frame of the machine is of the same type as a 
milling-machine. The self-action for advancing the blank 
after each s has been cut and the automatic return 
motion of the disc-cutter are extremely ingenious. 

In this country Messrs. P. R. Jackson and Co. have 
made gear-cutting machines for their own use, capable of 
cutting spur-gears in iron or steel up to 30 ft. in dia- 
meter by 36-in. width of face and 9in. pitch. Messrs. 
Darling and Sellers, of Keighley, build an automatic 
machine of the vertical type for cutting heavy gearing. 

Spur - Gear Planing - Machine.—Messrs. Gleason, of 
Rochester, U.S.A., have made machines for planing the 
teeth of spur-gears up to 24 ft. in diameter by 24-in. face 
and 6-in. pitch. A former-plate is used as in Potts’ 
original system. The | 
these machines are gen y cast with teeth sufficiently 
thick to allow for machining. This reduces the weight 
of the ao saves the time otherwise spent in stocking 
out the teeth, and the teeth are freer from sponginess 
owing to there being less metal in the rim. Fig. 21, 
page 224, shows one of these machines capable of planing 
wheels up to 15 ft. in diameter at the works of Messrs. 
David Brown and Sons, of Huddersfield, and similar 
machines are used by Messrs. Arnold Pochin and Brother, 
of Manchester. 

Spur-Gear Shaper.—A machine which works on an 
entirely different principle is known as the Bi spur- 
gear generating shaper, and its action is similar to that 
of the well-known Bilgram bevel-gear planer. 

Gear-Shaper.—Another kind of spur-gear generating 
machine is the Fellows -shaper. Its action is similar 
to that of a slotting machine, but instead of the ordinary 
slotting tool it carries a twelve-tooth pinion for its cutter. 
The teeth are of true inyolute form, hardened and ground 
up all over. The spindle carried in the reci ting 
vertical slide is geared. up by spur-wheels and change- 
he cutter is fed into the blank 
to the full 2g of the teeth, and then, while the cutter 
is continuously reciprocating, the blank and cutter 
slowly revolve together at the exact ratio between the 
number of teeth in the cutter and the blank being cut. 
One revolution of the blank completes the operation. 
Only one cutter.is-required for all wheels of the same 
pitch, and the machine is equally suitable for spur-wheels 
and internal wheels. : 

Other steps in the devel + of wheel-cutting 
machinery are exemplified in the Brainard, the Sellers, 
the Thompson and Fitton, Birch’s, Gibson’s (worm and 
bevel-wheel cutter), Smith and Coventry’s, and the Oer- 
likon machines. Each of the methods above mentioned or 
described forms a link in the development of wheel-cutting 
machinery. Sometimes the has been by some 
sort of planing action, the tool being guided by a former, 
sometimes the process has been done by shaping tools, 
and at other times by milling-cutters in various ways. 


Hossinc-MacuHIngs. 


Principle.—In all machines that have been described 
so far, one tooth must be finished before the next one is 
begun, but in’ the gear-hobbing machine the teeth are 
generated in circles, and they are all begun and finished 
practically simultaneously. The cutter or hob consists 
of a cylinder having wound round it a single right-hand 
thread, The thread has a sides inclined to each 
other at an angle of 30 ~. his thread is divided into 
teeth by spiral slots cut through it at right angles to the 
thread, and the tops, sides, and bottoms of the teeth are 
backed off. The cutter is fed down through the blank, 
and the blank and cutter are geared together by change- 
wheels, so that they revolve at the correct ratio between 
the number of teeth to be cut and the thread of the 
hob; that is to say, for one revolution of the blank 
the hob must make as many revolutions as theré are 
teeth to be cut. The action is the same as that of an 
endless rack which is moved omg By peer with the 
wheel that is being cut. It is clear that the pitch line of 
the rack must move at exactly the same rate as the 
pitch line of the wheel. All the metal which interferes 
with the rack teeth is removed. Thus the teeth of the 
wheel are generated to the true involute form, and only 
one hob is required for all wheels of the same pitch. 





In order to cut a correct spur-tooth, the axis of the 
hob must be tilted to the angle of spiral of the thread. 
Otherwise, as the cutter is fed downward, the spaces 
would be cut too wide, It is also n that one 
tooth should be set exactly on the centre fin e of the 
machine. This is the tooth which finishes the bottoms 
of all the teeth in the wheel. If no tooth in the hobs 
set exactly on the centre a, the wheel teeth will be 
cut slightly out of upright. The hobbing principle was 

owed by Sir Joseph Whitworth’s invention 
of 1835, and a hobbing-machine was actually invented 
more than 50 years ago by Christian Schiele, who has 
already been referred to. : 

Gear-Hobbing Machines.—It is probable, however, that 
one of the first gear-hobbers actually made is a machine 
that has been working continuously since 1893 in the 
works of Messrs. George Juenpt and Sons, Croton Falls, 
New York. This machine is shown in Fig. 22, page 224. 
Fig. 25, 225, re ts a gear-hobbing machine which 
was brought out mary 1894 by Messrs. Reinecker, of 
Chemnitz, Germany. This machine was made to cut 
spur-wheels, worm-wheels, and spiral wheels. In both 
these machines the -blank is carried ona horizontal 
mandrel, and the hobbing- cutter is fed me A 
later example of the same type is the Biernatzki. By far 
the greater number of gear-hobbers are now, however, of 
the vertical type—that is to say, the wheel-blank is held 
on a vertical mandrel, and the cutter is fed vertically 
downwards. 

The best known is the Pfauter. These machines are 
made .in many sizes; the largest, capable of hobbing 
wheels up to 10 ft. in diameter and one diametral pitch, 
is shown in Fig. 23, page 224. The main drive is from a 
counter-shaft and stepped-cone pulley in the bed near the 
ground. From the first driving-shaft the motion is taken 
off to change-wheels at the back of the machine and toa 
vertical ehaft, and from this vertical shaft the motion is 
conveyed to the pov nore te bevel-wheels and epurs. 
The hob. bracket can be swivelled completely over, so that 
the hob can work’at any angle. The arrangement for 
cutting spiral-wheels is very ingenious.. A differential 
gear is placed between the change-wheels and the worm- 
shaft which revolves the-work-table. This differential 
gear can be set by means of suitable change-wheels to 
advance or retard the worm-shaft by the exact amount 
required. Another set of change-wheels is used for the 


e pitch-gears usually cut on | feed 


eed. 

The first British firm to enter the field with a gear- 
hobbing machine was Messrs. John Holroyd and Co., of 
Milnrow. Fig. 24, page 224, shows a machine by this 
firm capable of hobbing a wheel 10 ft. in diameter by 14 in. 
face and one diametral pitch. It is very heavily built, 
weighing about 30 tons. The machine will cut spur, 
worm, or spiral gears, and it is so arranged that taper 
hobs or single-pointed cutters can be used for cutting 
worm-wheels. 

Messrs. Armstrong and Whitworth make a machine to 
hob wheels up to 6 ft. in diameter, The special feature 
of this machine is that instead of the work-table sliding 
on the bed to suit the diameter of the wheel being cut, 
the vertical column which carries the hob-bracket is 
adjustable on the bed. In Messrs. Wallwork’s machine 
the cutter spindle is driven by a worm and wheel to give 
smooth running. The feed is through a gear-box giving 
three changes. The top of the work-mandrél is eer 
by a bracket fixed to two vertical columns carried by the 
base slide of the work-table. 

Fig. 26 represents a machine built by the author’s firm 
for cutting spur and worm-wheels, In this machine no 
counter-shaft is required, and as the driving-pulley is fixed 
on the top of the column, the machine can be put down 
anywhere in the works and the belt received at any angle. 
It is also so arranged thata motor can be mounted on the 
top of the column. When belt-driven there is a light loose 
pulley and a heavy fly-wheel, which is found to be an advan- 
tage owing to the intermittent cutting of the hob. The 
fiy-wheel runs at a constant speed, and a gear-box, Fig. 27, 
page 225, and Fig. 28, page 226, giving four changes 
of speed, is provided, so that a constant torque is aneye 
maintained ftom the belt to the hobbing-cutter. The 
rate of feed can be altered while the machine is running. 
The feed-gear, Fig. 29, psge 226, consists of two taper 
cones and a belt, which can be shifted by means of a fork, 
moved by a screw. To obtain a wide range of feeds, the 
difference given by the cones is multiplied by means of an 
epicyclic gear, and practically all the strain is taken cff 
the belt. Thus any feed can be given from 5 to 130 
thousandth inch per revolution of the blank being cut. The 
work-mandrel is tied to the top of the vertical column 
by two croes wa Sey to prevent deflection and stiffen 
the blank whilst being cut. A section through the worm 
driving the work-table is shown in Fig. 30. ie machine 
is very stiffly built, and is intended to cut steel wheels of 
large pitch. 

Manufacture of Hobs.—The chief trouble of this system 
of generating lies in the manufacture of the hobs. 
The hob is wade out of one solid piece of steel, which is 
bored and turned and the keyway cut. Then the thread 
is roughly milled out, and also the spiral slots between 
the teeth. Next the teeth are relieved or ed off ina 
special Jathe, and the lathe tool is carried in a rest:which 
has a —— motion. Forevery tooth the tool is moved 
in and out by means of a cam, and at the same tinve it is 
fed forwards to follow the thread of the hob. During 
this an allowance can be made for expansion or 
contraction anticipated in the hardening of the hob. 
After the teeth have been relieved, the hob goes into the 
tempering department. This is the most dreaded part of 
the process, for the work which has been done so carefully 
may be spoilt in the fire or in cooling, even with the most 
expérienced men. ‘To complete the hob it is necessary to 
grind out the bore and over the ie of the teeth to true 
them up: Fimally the cutting faces of the teeth: are 
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ground back just sufficiently to remove the grinding marks 
on the tops of the teeth. 

Grinding Hobs.—Even after this lengthy process it is 
sometimes found that a hob has gone slightly out of pitch 
in the hardening. Attempts have made to correct 
this by eri ding the sides of the hob-teeth after harden- 
ing. For this pire a small emery wheel was used in 
the backing-off machine; but, owing to the small dia- 
meter of the emery wheel which had to be employed to 
pass between the threads, and the great speed required, 
this has not proved very successful. 

The author has brought out a hobbing-cutter with in- 
serted blades or racks, which are fitted into grooves cut 
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Fie. 22. Gear-Hossine-Macaint (Jvenpt) ; 1893. 


in the body of the hob. These ves are not cub 
radially, for in a cross section of the hob the centre lines 
of the grooves are tangential to a small circle concentric 
with the periphery of the body. The thread is roughly 
cut and then the blades are taken out and tempered, and 
the parts that fis in the body are —— They are then 
replaced in the body, and the thread is ground up all 
ever, so that any error due to rye nar se is corrected. 
The blades are again taken out of the body and turned 
end for end in the grooves, being replaced so as to keep 
the continuity of the thread Owing to thegrooves being 
tangential this will tilt the blades, and so give the necessary 
clearance or backing off to the teeth The blades are 
rigidly held in the grooves of the hody by long keys. Several 
sets of blades of different pitches, either diametral or 
circular, can be u in ear erating and if a tooth 
gets broken, it only means that one blade is spoilt, and 
this can easily be replaced. It is thought that this 
method of construction will lend itself particularly to 
hobs of large pitch. as at present the large solid hobs are 
very expensive. At the time of writing only two of these 
hobs have been made, and it is still too early to say how 
far they have an advantage over solid hobs. ‘I'he results 
obtai are, however, sufficiently good to encourage 
further trials. . 

Undereutting of Pinions.—One point sometimes urged 
against the hobbing principle is that. as all the wheels 
are generated by rolling into-a rack, the flanks of pinions 
must necessarily be undercut. The teeth of pinions could 
be made stronger by increasing the angle of the sidés of 








the rack teeth, but’ this has the disadvantage of increasin; 
so throwing a greater outw: 

J evertheless, the evil effects of 
this increased angle of obliquity are thought by many 
to be exaggerated, and Wil Lewis recommends the 
use of involute teeth having an angle of obliquity of 


the angle of obliquity, and 
thrust on the bearings. N 


eg. 

© author is, however, in favour of rétdining the 
present form of hob having sides inclined to each other 
at an angle of 30 deg. In the case of wheels of Jeas than 
thirty teeth, he recommends that the blank should be 
turned to a rather larger diameter than the correct dia- 
meter for the number of teeth required. The cutter is 





cut off altogether. As an illustration, take a 24-tooth 
wheel gearing into a 12-tooth pinion of 2 diametral pitch. 
The correct centres for these are 9in. apart, and the 
angle of obliquity is 15 deg. Now cut twelve teeth on a 
blank intended for thirteen teeth. The centres will now 
be 9} in. apart, and the angle of obliquity is 21 deg. 
This is rather an extreme case, but a very strong form 
of tooth can be obtained with a blank sized for 124 teeth. 
The longer involute of the pinion teeth causes there 
wheels to run very smoothly together. Fig. 31 (page 226) 
illustrates a series of 12-tooth pinions cut on blanks sized 
for eleven teeth up to thirteen teeth. The third in the 
series is cut from a blank of the correct diameter. 








Fie. 21. 








Spur-Gear Pianinc-Macuine (GLEAsON). 














Fig. 23. Gear-Hossinc Macurne (PFAUTER).' 


set to the full depth of the tooth, just as if the blank | 
were the correct size. The base circle from which the 
involutes are unwound is not altered by altering the size | 
of the blank; but if the blank is over size, we shall get | 
teeth very strong in the roots, with short flanks and long | 
addenda. The centres of the wheel and pinion are, 
however, slightly further apart, and the angle of obli- 
p need is i . Thus with the same hob almost any 

esired strength can be given to the teeth of a pinion, 
and all the pinions will perfectly with the wheel cut 
on a 

It must 


\y-sized 

be understood that there are limits to the | 
amount of error which can be given to the diameter of | 
the blank, for if the error is too great the teeth will be | 


Disadvantages of Disc Milling-Cutters.—The introduc- 
tion of automatic gear-cutting machines cheapened cut 
wheels to such an extent that they soon came into favour 
for all high-class work. As has been explained, unless 
the number of teeth to be cut in the blank corresponds to 
the lowest number stam on the cutter, the teeth will 
not be correctly shaped. Moreover, as the cutter gets 
blunt, the centres of the cutter and work mandrel are 
foreed apart, and the bottoms of the teeth describe 
slight scroll. Also as one tooth is. finished at 4 time, the 
strains of the metal. being released. locally and the 
heat generated cause the wheel te be distorted from 6 
true circle. 

Disadvantages Overcome by Hobbing - Machines.—The 
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extraordinary demands of modern high-speed machinery 
rendered it necessary to find somet still better. In 
all gear-generating machines, the teeth, no matter what 
number there are in the wheel, are developed to the true 
involute form so long as the tool keeps sharp, and in the | 





gear-hobbing machine which generates the teeth simul- 
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that the sides of the teeth show a series of small: flats. 
By increasing the number of teeth in the hob the flats 
are e smaller; and if there were an infinite number of 
teeth in the hob, it would generate a smooth curve. 

t (Grinding-Wheels.—Of recent years there has been a 
great tendency towards grinds the teeth of the change- 
gears for motor-cars. Abt first the wheels were run in 
with em and grease. This was found to take off as 
much ——~ f from the parts that were correct as from those 
that were incorrect, and while some wheels ran much 
better after this treatment, others were decidedly worse. 
However, something in the way of grinding has long been 
requisite, and about two years ago a machine was made 


author the troubles caused by the hob going out of pitch 
in hardening may be eliminated, and w’ out with such 
a hob as this probably come as near to perfection as can 
be obtained on any wheel-cutting machines. 
Disadvantages of the Hobbing Principle.—Nevertheless 
there are certain disadvantages of the hobbing principle. 
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Fig, 27. Sreso-Gear anp Detams (Humpace, 
Tuomrson, anp Harpy). 
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Fic. 25. Gerar-Hossrnae Macurne (REInecKER) ; 1894. 


taneously nearly all the disadvan of the disc milling- 
cutter are overcome. Moreover, while the milling-cutter | 
bout twelve cutting teeth, in the case of a hob the 
cutting is done by about thirty teeth. In practice it is | 
found that with a good stiff hobbing-machine from two to 
thres times as much metal can be removed hour as 
With a machine using s disc milling-cutter of the same | 
Pitch. With the improvements in hobs suggested by the | 


Fic. 26. 32-In. Gzar-Hossine Macutne (Humpace, THompson, and Harpy) 


In the first place, owing to the spiral twist of the blades, ; by Messrs. Reinecker on the same principle as the machine 
a section of the blade normal to the axis of the blank is | used in the Fellows gear-shaper system, for grinding the 
not a perfectly true rack, and in consequence the. points | involute teeth of the cutters. The machine carries an 
of the teeth are very slightly toothick. Secondly, while | emery wheel bevelled on each side to the shape of a rack- 
the blank rotates continuously the cutting is intermittent, | tooth, with sides inclined at an angle of deg. This 
and after one tooth of the hob has taken a cut, a wheel revolves at about 2000 revolutions per minute. 
piece of metal — before the next tooth comes into | At the same time it moves bodily up and down h 
action. If » hobbed wheel is examined, it will be seen! the space of a tooth whilst the blank rolls under 








: 


OE ira aot inate ini 


a 


me teeter eee lenge oe 


Ee cee. tn cone reese 


TERETE CE HD Een GRANTEE ARS EY ING UR ig nae nts 


226 


ENGINEERING. 


(Aus. 14, 1908. 








restraint of two steel tapes, as in the Bilgram bevel-gear | teeth that are slightly too thin. The wheel is then 
planer. A few thousandths of an inch are left on the| put on the work-mandrel and the corundum worm 
teeth for grinding, and the teeth are generated to the | moved down by hand until its centre is level with the 
true involute form. One tooth is finished at a time, and | top of the wheel to be ground. The corundum worm is 
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then the blank automatically moves forward to the next 
space. The amount of wear on the emery wheel i8 said 
to ba small, and the wheel can bs trued up in its place. 
Gears ground by these machines show a great improve- 
ment over those which have not been ground. Neverthe- 
less, owing to the gradual wear of the emery wheel, there 
is a difference between the first and the last tooth finished 
in this way. : 

The author has devised a machine for grinding the 
involute teeth of gear-wheels, which works on the prin- 
ciple of the hobbing machine. The teeth are generated 
simultaneously, so that distortion due to the heating of 
the blank is eliminated, and as the downward feed o 
Oe ere, wheel is very rapid, the wear x practically 
negligible. For purposes of experiment an ordinary 22-in. 
gear hobbing-machine made by the author’s firm was 
chosen. In place of the hob there was substituted a cylin- 
der of corundum, grit 50 and grade M, 10 in. in diameter 
and 7 in. long, having a continuous thread of 7 pitch cut 
upon it. The sides of the thread are straight and inclined 
at an angle of 30 deg., which is the exact shape of the 
thread of the hobbing-cutter. The thickness of the thread 
on the pitch line is, however, made rather less than the 
correct thickness for a 7-pitch tooth. This corundum 
worm practically amounts to a hobbing-cutter, having an 
infinite number of teeth. The th was roughed out 
in a lathe with Huntingdon dressers in seven hours, and 
finished by grinding on a Greenfield universal tool- 
grinder with a carborundum wheel in twenty-one hours. 
It is thought that it may be possible to save much time 
iu manufacture by moulding the thread roughly into 
shape. In place of driving the corundum worm through 
the gear-box and vertical shaft of the machine, a pulley 
is fixed directly on the spindle of the corundum worm 
itself. By this means the effects of the torsion of the shafts 
are got rid of. The corundum worm is revolved at a 
speed of 2400 revolutions per minute, and it is geared up 
to the work-table through change-wheels, asin a hobbin 
machine. A rapid downward feed is ——— for, an 
the driving-belt is led horizontally to the driving-pulley 
to permit this. 

he author has ground up several cast-iron wheels of 
7 pitch on the experimental machine. The wheels are 
first hobbed, but the hob is not put into the full depth, 
so that a few thousandths of an inch are left on the sides 
of the teeth for grinding off. Before the wheels are ground 
the bottoms of the teeth are cut to the full depth with a 
special formed cutter. It would, of course, be far better 
90 hob the teeth in one operation with a hob having 





then adjusted endwise by 
means of a screw turned by a 
worm and worm-wheel, by 
which a very fine cut can be 
put on, so that one side of the 
thread touches one side of the 
teeth in the wheel. Owing to 
the thread on the corundum worm being thin, as has 
been explained, the other side of the thread is not in 
contact with the teeth. The corundum worm is then 
allowed to feed down automatically, grinding up one 
side of all the teeth, and generating them truly. The 


f| machine is then stopped, the corundum worm raised by 


hand, and a finishing cut taken. The other sides of the 
teeth are ground and finished in the same way. A stream 
of lubricant, consisting of water, soda, and oil, is kept 
running on the wheel to prevent glazing. 

In the best results obtained so far a cast-iron wheel of 
70 teeth 7 pitch and 1} in. face was completely ground in 
eight minutes. : 

‘The wear on the corundum worm ee to be very 
slight, about ;,/;, in. in the worst part, but in the finished 
machine it is pro} to provide a carborundum wheel 
for touching up the corundum worm after each cut. The 
author has found that when he grinds ,,\;5 in. off the 
corundum worm to true it up, the carborundum wheel 
which grinds it shows only z:s0 in. of wear. The author 
has also found that the corundum worm is only worn 
on three threads for about one-third of their circumfer- 
ence. 

In the tinished machine an arrangement wil! be provided 
for traversing the wheel that is being ground across the 
face of the corundum worm, like a wheel meshing with 
a rack, thereby wearing the corundum worm evenly. 
To compensate for this traversing motion, a differen- 


tial gear will have to be provided, like that of the| ¥' 


Reinecker machine, when cutting worm-wheels with a 


taper hob. 

The results obtained with the experimental machine 
have been so good that with these improvements there is 
every prospect of the success of a future machine. 

Conclusion.—The author's idea is that not case-hardened 
wheels only should be ind on this machine, but every 
kind of metal should und in the soft state, no 
matter for what purpose the wheels are required. The 
wheels would be roughed out rapidly in the gear-hobbing 
machine, with no attempt at finish, and then sent to the 
indi i ished, just as all lathe-work 


grinding-machine to be finish 
that is required to be both accurate and cheaply produced 


is first roughed out in the lathe and then finished on the 


universal grinder. . 
The author’s best thanks are due to those firms and 
others who, by their courtesy in supplying him with infor 
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him in the preparation of this paper. 





Coppgr in Rvussta.—The Se om of copper in Russia 
during the first seven months of the present year amounted 
to 515,000 poods, against 636,000 poods for the whole of 
1906. The greatest increase comes upon the Ural dis- 
trict, with 259,600 poods for the first seven months this 
year, against 286,000 poods for the whole of last year; 
the respective figures for Caucasus are 186,000 poods and 
232,000 pois: and for Siberia, 29,700 poods and 40,500 
poods. veral new copper mines have been started, and 
some of the old concerns extended. 


Mrninc Macuinery.—The value of the mining machi- 
nery exported in June was 69,957/., as compared with 
59,9132. in June, 1907, and 69,9677. in June, 1906. The 
Colonial demand for mining machinery figured in these 
totals for the following amounts :— 


Colonial Group. June, 1903. June, 1907. June, 1906. 
£ £ £ 


British South Africa .. 11,468 21,640 14,476 
British India... oe 5,995 7,668 7,201 
Australasia ; . 18472 6,448 5,614 

The aggregate value of the exports for the first half of this 

ear was 484,691/., as compared with 369,425/. and 361, (85/. 

in the first halves of 1907 and 1906 respectively. The ex- 

ports to British Colonies were :— 
Colonial Group. 1908. 1907, 
£ £ £ 
British South Africa .. 109,884 119,266 116,326 
British India... wl 56,363 33,148 $3,834 
Australasia ¥ of 54,206 46,306 42,403 

It is satisfactory to note that the shipments of mining 

machinery to Aus' ia are increesing. It will be 

observed that the exports to South Africa have also been 
upon a considerable scale this year, although they are 
scarcely up to the level attained in the corresponding 

periods of 1907 and 1906, 


1906 
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The number of views given in the Specification Drawings is stated 
in each case ; where none is mentioned, the Specification is not 
illustrated. 

Where inventions are communicated from abroad, the Names, 
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ELECTRICAL APPARATUS. 


24,753. Siemens Brothers and Company, Limited, 
Westminster. (Siemens and Halske Aktiengeselischast, 
Berlin, Germany.) Ree mg Alternate Currents. 
{1 Fig.] November 8, 1907.-- When one or more electrolytic 
cells with so-cal!ed “‘ valve action” are connected in the cir- 
cuit of an alternaging current, for converting the alternating 
current to a direct current, the curve of the resulting alter- 
nating current undergoes certain modifications ; but by this 
method the rectified current is not free from gations, even 
when several cella are connected in series.. Hitherto it has been 
sought to obtain continuous current with but small pulsationg.by 
connecting mercury vapour-lam; s, electrolytic cells, and the like 
type of rectifier in the form known as the “ bridge method,” by 
which means both the positive and negative sides of the pulsa- 
tions are utilised. For further improving the action of the said 
* bridge tion” a fluid d consisting of two alumi- 
nium electrodes has been connected in parallel with the current- 
consuming or translating devices. Aleo it has been suggested to 
use a steadying device consisting of a storage battery ted 
in shunt to the main circuit of an alternate-current dynamo, a 
mercury vapour converter being connected in series with the said 
main circuit. The present invention consists in the use of but 
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two cells, or two groups of cells, ted oppositely to one 
another, and in respect to the circuit in a known way—namely, 
one is connected directly in the circuit of the alternating-current 
source, and the other in parallel with the circuit containing the 
current-consuming or translating devices. It is eesential for the 
successful carrying out of this invention that the rectifier should 
possess a considerable amount of capacity, and for this reason 
other forme of rectifier, such as mercury vapour-lamps and the 
like, are unsuitable for the purpose of this invention. A is the 
source of alternating current, and N the direct-current-consuming 
or translating device. Z! is an aluminium cell connected directly 
in the circuit of A, and Z? is another aluminium cell connected 
parallel to the circuit N, but in opposition to Z1. The action is as 
follows :—The cell Z! will permit current to flow in, say, the posi- 
tive direction, but offers a high resistance to the passage of 
current in the negative direction. The cell Z? does not permit 
current in the positive direction to pass through it, and this 
current must, therefore, flow through the load. During the time 
that positive current is thus flowing, the cell Z? is charged, and 
discharges itself through the load, thus maintaining a positive 
current in the same during the time wkea the current source is 
giving out negative current, and when there would otherwise be 
no current flowing in the load. (Accepted June 11, 1908.) 


13,712, C, A. Parsons and A. H. Law, Newcastle- 
on-Tyne. Dynamo-Electric Machinery. [3 Figs.) 
June 13, 1907.—This invention relates to the regulation of alter- 
nators, dynamos, and the like, and has for its object to improve 
the regulation of voltage of one, two, or more phase ‘ines, 
and also rotary converters, and to provide means for easy adjust- 
ment of the apparatus to meet different working conditions. In 
Letters Patet No. 24,141, 1905, a method of improving the regu- 
lation of alternators and dynamos by the use of a leakage path is 
described. The applicants have found that in alternators with 
two or more phases the insertion of a leakage-path winding in one 
phase only cau:es an inequality of the phases, and for many 
reasons this inequality may prove objectionable. The invention 
consists in providing separate leakage paths governed by all or 
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Part of the phases. For instance, in a three-phase alternator 

there may be three leakage paths, one connected to each phase. 

There may also be, in cases where a wire is led from the star con- 

nection, another leakage path in that, if desired. In Letters 

Patent No. 24,141, 1905, an adjustable air-gap _—— the leakage 
al a 





paths and the poles for adjusting the pounding is 
escribed. Similarly, according to the present invention, an 
adjustable air-gap may be provided in one or both limbs of the 


eakove paths themselves, or a er winding may be placed 
on the leakage paths, having an adjustable resistance or induct- 
ance or condenser in circuit with it ; by altering this resistance 
or inductance or condenser the magnetic flux a the leakage 
Paths can be varied, if desired. Fig. 1 shows such an arrange- 


resistance or choking coil or condensercan be put in shunt across 
the leakage-path windings, which choking-coil or resistance or 
condenser can be made adjustable. In Fig. 2, a transformer t 
is supplied with primary current through winding d, and supplies 
secondary current from its winding 8 to the leakage path /. The 
adjustment of the compounding is in this case effected by shunt- 
ing either the primary current, as shown by the dotted line, or the 
secondary current, as shown at y. A variable inductance resistance 
or condenser may be placed in the shunt if desired. (Accepted 
June 17, 1908.) ; 


15,366. R. Amberton and E._ attner, West- 
minster. Controller-Regulators. (3 Figs.) July 3, 1907. 
—tThis invention relates to apparatus for pine | the speed at 
which an electric motor-controller can be operated, such as de- 
scribed in British Patent No. 14,526, of 1904, and has for its object 
to adapt such regulators to existing forms of motor-controllers. @ 
represents a of the regulator, which is adapted to be 
rigidly attached to the top of the controller casing. This plate 
is provided with a centre aperture c, through which the portion 
of the controller spindle engaged by the — handle d passes. 
The aperture c is surrounded by a é, provided on its outer 
circumference with a number of guiding teeth f. The plate is 
also provided with an upwardly-extending outer wall g, on the 
inner side of which are a number of arresting teeth A. The 
guiding teeth f only extend upward from the plate about half the 
distance that the arresting teeth A extend. Over the top of the 
plate a is fitted a cover k, which is adapted to rotate relatively to 
the lower plate. The cover is provided with a depending pawl /, 
biassed so as to hang inwards towards the centre, and normally 
engaging the guiding teeth f on the lower plate. The portion of 
the pawl which engages with these guiding teeth is reduced as 














shown ; Lut the upper portion, which engages with the arresting 
teeth A, is made strong enough to withstand any pressure that 
may be applied to it through the operating handle. When the 
handle is moved from the off position to cut out the resistance in 
series with the motors, the pawl / is forced outwards by the 
guiding teeth /, but falls inward when it passes the outer end of 
one of these teeth. If, however the handle is moved too quickly, 
the pawl has no time to fall inward before it comes in contact 
with the arresting teeth A, thereby stopping the forward move- 
ment of the handle until it has been drawn slightly backward 
to allow the paw! to fall inward, when the handle may be moved 
forward again to cut out another section of the resistance. The 
poe | in which the pawl is mounted is so shaped that when the 
controller handle is being moved forward and the pawl engages 
one of the arresting teeth, the pressure causes the pawl to move 
backward slightly until it engages the rear wall of the housing, 
which — vertically downward in close proximity to the 
pawl. The forward wall of the housing, however, is bevelled off, 
80 that when the handle is returned to the off tion the pawl 
may swing freely forward and ride over the sides of the guiding 
teeth. (Accepted June 17, 1908.) 


4692. Siemens-Schuckertwerke, G.m.b.H., Berlin. 
Germ: . Brush-Holders. (3 Figs.) March 2, 1908.— 
In certain known designs of brush-holders for electrical machines, 
and jially in those suitable for carbon brushes, the brushes 
are guided in a box-shaped part of the holder, and are pressed 
against the periphery of the commutator or current-giving 
member by means of a spring. The present invention is a holder 
in which each brush is divided up into separate parts in a direc- 
tion corresponding to the periphery of the commutator or current- 
giving member, and springs or the like are ca to press the 
brush on to the commutator, so as to cause the parts to have 
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different periods of oscillation, in order that the whole brush sur- 
face may not jump out of contact with the commutator surface 
at the same time. The clamp & for engaging with the rocker 
spindle carries on each of the projections a a box b, serving as a 
guide for the brushesc andd. These boxes are fastened to the 


a way as to be practically independent of one another, and due 
to the different deflections of the springs p and q ; the periods of 
oscillation of the brushes are different, and they will not both 
leave the surface of the commutator at the same time in the 
event, for instance, of the commutator surface being uneven or 
irregular. (Accepted June 17, 1908.) 

13,147. J. Brockie, London. Arc-Lamps. [\ Fig.) 
B.. 6, 1907.—According to this invention, arc-lamps re! 
enclosed t; which are worked in series of two or more, without 
shunt coils, have their arcs maintained all of equal lengths by 
limiting the stroke of the clutches by means of a pair of 3 ~ 
engaging the clutch itself, and of w one or both may 
adjustable to such an amount that the separation of the carbons 
is determined by the clutch-stops, and not by the stroke of the 
lifting core, so that as long as the arcs are maintained the 
clutches will remain against the upper limiting stop indepen- 
dently of the strength of the current ; and when the carbons are 
consumed to such an extent that the potential of the circuit can 
no longer sustain the arcs, the cores and clutches drop imme- 
diately, the carbons are released, the circuit re-establirhed, and 
the carbons again separated to a definite distance. a, b are the 

tive and negative carbons of an arc-lamp, which is controlled 
solely by a series magnet c. The magnet is in the form of a 
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solenoid, the core dof which is connected with the clutch ¢ 
through a spring jf, which allows the core d to continue and 
complete its upward movement when the coil is energised and 
the clutch-plate e has been tilted to grip the carbon a and re- 
tracted against an upper stop g ed by a bracket A secured 
to the crown-plate i of the lamp. A lower stop j determines the 
initial or a of the clutch-plate when the 
solenoid is de-energised, and a stop & limits the drop of the core 
d under like circumstances. When the magnet is energised the 
core d is drawn into the solenoid into abutment with a fixed iron 
core m, and is there held until the magnet circuit is broken at 
the arc consequent on the consumption of the carbons. The core 
d and clutch e thereupon drop on their stops, allowing the carbon 
@ to fall into contact with the carbon b, thereby re-establishing 
the circuit, energising the solenoid, raising the core, tilting the 
clutch to grip the carbon and lifting the clutch against the er 
stop, against which it remains until the arc is again broken by the 
consumption of the carbons. (Accepted June 17, 1908.) 


13,432. EZ. Schattner, Fusible Electric 
Cut-Outs. (2 Figs.) June 10, 1907.—This invention consists 
in providing a fuse of the expulsion type, in which the gases 
formed on rupture of the fuse are free to expand laterally as well 
as along the surrounding enclosure, and in which a large cooling 
surface is provided, into which these gases are brought into con- 
tact, so as to effectually extinguish the arc which tends to form 
on rupture of the fuses. An enclosure is vided for the fuse- 
wire, a cylinder @ of porcelain or other suitable material, which 
is constructed with an axial opening b, along which the fuse-wire 
is threaded. This cylinder is split axially into two semi-cylin- 
drical portions, and round the grooves in such portions, which 
together form the tubular opening } in which the fuse is situated, 
a number of conenquiiene & are cut or moulded. The two por- 
tions of the cylindrical enclosure are clamped together by means 
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of bolts e, which are provided with fuse terminals and cable con- 
nections, whereby the whole fuse unit may be connected in an 
electric circuit. The corrugations d may formed spirally or 
concentrically along the interior of the fuse-block, and the ends 
of the ridges are separated from the fuse-wire by sufficient 3 

to leave a clear opening for allowing expulsion of the gases alone 
the axis of the fuse-block, apertures A being formed in the 
blocks beyond the terminals to allow the gases to The 
purpose of the corrugations or their equivalents is to divide up the 





projections a by screws h, and division pieces are introduced for 
the purpose of separating the two brushes. The feed of the brushes 
is effected by means of the hin pressure-piece m and the 
spring f, but the pressure of the latter is transmitted to the two 





ment, where J is a leakage path having a winding a carrying 
alternating current and a secondary ining b in series with the 


Variable resistance, choking coil, or condenser c. 


Similarly, a 


of the gases along the length of the interior of the fuse- 
block and at the same time to provide a large cooling surface for 
condensing the the open ng along the length of the fuse- 
block allowing for the free expulsion of the gases in the manner 
usual with the ordinary expulsion type of fuse. The axial open- 





bushes th: h flat springs and q, having different lengths. The 
brushes are thus able to slide up and down, within limits, in such 





y 
ing need not extend completely through the fuse-block. The free 
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ming h may only be provided at one end, the other end being 
closed, 00 that. the ‘ 


¢ » 80 will only discharge in one direction. 
(Accepted June 17, 1908.) 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 
2334. Societe Anonyme des Anciens Etablisse- 


meats Panhard and assor, Paris, . In- 
ternal-Combustion (2 Figs.) February 1, 1908. 
—The present invention relates to lubricators for internal-com- 
bustion engines of the type in which the lubrication or feed of the 
oil is governed by the or reduction of p produced 
by the piston in the suction of the explosive mixture. A is a 
reservoir for containing the oil at a substantially constant level ; 
the oil is supplied to it through the force-pipe of a pump which 
draws the oil from an oil-reservoir. The pressure of the air in 
the reservoir A is the same as the external air pressure, owing to 
the provision of the small hole in the cover. A chamber D, pro- 
vided with a glazed window E, communicates at its upper part 

th the reservoir A by means of a nozzle F, closed more or less 
by a pone G and by a bent conduit H. At its lower part the 
py Aad D communicates through the pipe 1 with the suction 
orifice of the pump, which forces the oil to the motor. Finally, 
a pipe K opening into the top of the chamber Dis ted by a 








pipe to the carburettor, so that the vacuum existing in the latter 
when the motor is operative is transmitted to the chamber D. 
When the motor is running, the chamber D is subjected to the 
vacuum which exists in the carburettor, owing to the communica- 
tion established with the latter by means of the pipe K. This 
vacuum is transmitted by the nozzle F and the conduit H to the 
oil in the reservoir A. The oil thus sucked flows through the 
space between the sides of the nozzle F and the pin-valve G, 
which permits of controlling the supply. The oil therefore flows 
drop by drop and ina visible manner to the bottom of the chamber 
D, pA 4 passes through the pipe I to the pump, which forces it to 
the motor. The flow of oil therefore takes place under the influ- 
ence of the vacuum or reduction of pressure which exists in the 
carburettor in proportion to the flow of the liquid fuel which 
produces the power ; the quantities of oil and of petrol supplied 
will therefore always be in the same ratio, and as the — pro- 
duced is proportionate to the —- of petrol whic — it 
follows that the lubrication will at all times be proportionate to 
this power. (Accepted June 17, 1908. 


PUMPS. 


21,159. H. B. Watson and T. C. Billetop, New- 
castle-on-Tyne. Air-Pumps. [5 wipe] September 24, 
1907.—This invention relates to the well-known type of air- 
pumps in which suction-valves are dispensed, with, and the object 
is so to modify the construction of such pumps as to render them 
suitable for operation as twin pumps working at slow speeds. In 
twin asir-pumps in which suction-valves are d with, and 
especially where the pumps do not strike together, a considerable 
loss of efficiency resulte with the ordinary arrangements now 
employed from the fact that the work is not equally divided 
between the pumps, and that the water is driven from the barrel 
of the one pump to that of the other. This difficulty is overcome 
by arranging the twin pumps, the condenser, and the connections 
ax follows :—The two barrels A and A! are entirely independent of 
each other, each barrel being fitted with its own connection to the 
condenser, which is subdivided to ensure equal distribution of the 
work for each barrel, and | the water being driven from 
one barrel to the other. e discharge chambers D, D! of the 
pumps are common. The pump barrels, which are provided with 
a double row of ports E and F, are supported immediately above 
and below the ports, so that the bars between the ports can be 
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made very narrow and reduced in number. By this means the 
effective opening edge of the ports isgincreased, and the necessary 
cam of same is reduced. The pump buckets may be made 
hollow, the cylindrical periphery and the boss extending upwards 
from the bottom disc; the boss and cylindrically-shaped peri- 
phery are connected together by radial ribs, the space between 
same filling ee water. The upper edge of the cylindrical 
periphery of the bucket is formed as a raised conical lip leading 
back from the cutting edge, thus forming a receptacle for holding 
a quantity of water above the ribs and boss. The construction 
d bed serves to prevent the water, which has been forced 
through the lower ports into the bucket, from passing back 
through the upper ports. The shape described, moreover, pro- 
vides for the filling up with water of all unnecessary clearances. 
The head valve-seatings L are carried in a plate which forms the 
top of the pump-barrel, and the underside of this plate has a con- 
figuration which corresponds with that of the conical lip and 
a of the hollow bucket described, so that the water 

u Lae _ ae ee the radial an = ome boss 
on both raised lip is discharged, le vapour 
are prevented from lodging under the seating. It will be seen, by 


inclining the lip upwardly and i dly, that the configuration of 
the cor underside of the top or cover of the pump 
barrel is inclined upwardly and inwardly ; the upper portions 
of the circumferential recess on the underside of the cover there- 
fore lead directly to the valves, and so permit the escape of all air, 
which air, were the inclination upwardly and diy, would be 
trapped in the recess soformed. The discharge chamber is closed 
in by the cover d, and the usual glands are provided for the rods 
R, which are secured to the buckets in such manner as to reduce 
the clearances as much as possible. (Accepted June 11, 1908.) 
RAILWAYS AND TRAMWAYS. 
14,572, T. E. Haywood, and 
Limi Worcester. Point-Detectors. 

June 25, 1907.—This invention relates to a new or improved 
detector-switch for electrically detecting the position or proper 
working of railway switch-points. According to this invention, 
two slides 6, 7, one connected to each of the switch-tongues, are 
arranged to work in the box 3 enclosing the contacts 25, 25a and 
contact-making and breaking device 14, the slide 7 carrying the 
contact-making and breaking device 14, which consists of an 
escapement crank 20 and a rotatable contact carrying part adapted 
to be operated thereby, and the slide 6 carrying an ry 2 
block 24 by which the contact-making and breaking device is 
actuated should either of the switch-points fail to work pro- 
perly, or, having worked properly, b disarranged, the 
arrangement being such that in the normal correct working 
of the switch- points there is no relative movement between 
the above-mentioned slides, and the contact-making and breaking 
device travels bodily from the position in which it was making 
the necessary contacts for controlling the operation of Seale 
for, wy the normal tion of the points to the opposite tion 
jin w it makes the necessary contacts for controlling signals 
for the reverse position of the points. The working is ae follows: 
—Assuming the points to be in the normal p sition and a 
movement thereof be made to the reverse position, the slides 6 
and 7 will move with the points, and the escapement crank 20 
will also be moved bodily from the position shown in Fig. 1 to 
the right ; if the points move properly home to the reverse 
position, the contact-making and breaking device above men- 
tioned will be moved to the position in which it makes 
contact with the respective pairs of contact springs 25a 
(Fig. 1), thus completing the various controlling circuits 
by which the points in their reverse position controi, in 
any known manner, the working of signals relating to ‘the 
reverse position of the points, contact with the springs 25 
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having been broken by the first part of the movement above 
described. For a movement of the points from the reverse posi- 
tion back to the normal position, shown in Fig. 1, the action is 
the same as above described, the contact-making and breaking 
device 14, carried by the slide 7, being moved to the position 
shown in which contact is made with the contact-springs 25 in the 
control circuits for the normal position of the points. Should, 
however, either of the slides 6or 7 move independently of and 
relatively to the other, the contact-making and breaking device 
14 will be actuated so as to break contact and the parts will be 
held in this —— so that no contact can be made until the 
ints and the slides (6 and 7) connected thereto have been put 
nto the proper ition. Assuming that the switch-point con- 
nected to the slide 6 fails to move properly home to the normal 
ition, further movement of the slide 6 will also be prevented, 
so that the slide 7, connected to and moving with the other switch- 
_ will then move, relatively to the slide 6, towards the left, 
ig. 1, with the result that the escapement crank 20 carried by 
the slide 7 will also move relatively to the slide 6 and to the pro- 
jection 24 thereon, and the crank 20 will be tilted or turned 
towards the left, as indicated by the dotted-line position z in 
Fig. 1; by this turning or tilting movement of the crank 20 the 
rotatable contact carrying part will be partially rotated towards 
the right, so that the contact-making and breaking device 14 
carried by the said part will be moved to a position in which it 
cannot inake contact with the springs 25, and will be held in this 
position. Similarly, in the case of a movement of the points to 
the reverse position, should the switch-tongue connected to the 
slide 7 fail to move properly home, the slide 6 moving with its 
point would have a movement relatively to the slide 7, so that the 
projection 24 moving with the slide 6 will act on the escapement 
crank 20 and will turn it as above described, thus n moving 
the contact-making and breaking device 14 to a position in which 
it cannot make contact. (Accepted June 11, 1908.) 


SHIPS AND NAUTICAL APPLIANCES. 


23,906. R. S. Bagnall and Sons, Limited, and A. F. 
Fairbairn, Sunderland. Rudders. [5 Figs.) October 
29, 1907.—This invention relates to ships’ rudders, and refers 
particularly. to improvements in the connection of the rudder- 
post to the rudder-stock. The top of the post and the bottom of 
the stock are set at a suitable angle to each other, broadened out, 
and cut or scarfed so as to lap over each other, the two half laps 
being firmly tied together by bolts. The upper joint faces are at 
about 45 deg. more or less to the vertical and dovetailed. The 
a oe pad lnee rg stopped | Meter way m mepataden, 
edge of the post, leaving a part on the post w wehbe gy = 
to which the rudder-plate is riveted. The Sa = e 
rudder is on the rudder-stock, and in one piece with it, instead 





of being on the rudder-plate or post, as is the usual custom, and 





the said top gudgeon is provided with stops in the usual manner. 
a designates the rudder-post, and 6 the stock, which are con- 
nected together at an angle of approximately 45 deg. by the half 
lap joints c and d respectively, the laps being securely tied 
together by bolts ¢. The meeting faces of the laps c and d are 
dovetailed or inclined, as shown at f. The post a has a part ¢ 
forming an extension of the lap c and projecting below the lower 
edge of the stock b to form a flange, to which the rudder-plate /, 
is riveted. The upper gudgeon j is integral with the stock »), 
and bears upon the upper gudgeon / on the stern-frame m, a 





pintle k passing through said gudgeons and having a head placed 
a sufficient distance below the under-surface of gudgeon / to allow 
the stock b to be raised sufficiently to clear the dovetailed faces f 
between the e and d, so that when it is required to unship 
the rudder the pintle is not interfered with. When it is required 
to unship the rudder from the stock, the bolts ¢ through the joint 
are taken out, and the stock b raised a short distance to clear the 
dovetails of the joint. The post and stock are then turned in 
opposite directions until clear of each other, and the rudder can 
then be lifted out from the stern-frame gudgeons. (Accepted 
June 17, 1908.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


15,164. J. P..Kalket, Millwall. Evaporators, &c.: 
(4 Fiys.] — 1, 1907.—This invention consists in an evaporator, 
fresh-water distiller, feed-water heater, or the like, having its 
heating surface divided into a number of separate heating ele- 
ments, which are supported in the shell in such a manner that they 
may be removed, one or more at a time, without occasioning a 
longer period of stoppage of the plant than is necessary for the 
removal of one or more of the elements and closing the corre- 

ding opening or openings in the shell, the apparatus after a 
short st pp bein pable of continuing its function with the 
major portion of its heating surface in effective operation, while 
the removed element or elements is or are being cleaned. The heat- 
ing elements may consist of single coils or tubes, or groups of coils 
or tubes. In carrying this invention into effect, according to one 
construction, an evaporator is providedhaving its heating surface 
divided into a larger ber of heating el ts extending into 
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the water space of the evap are in some 
cases in the form of coils a, each having a return tube 6 of small 
diameter ; but, if desired, they may be arranged in the form of 
Field tubes c, either straight or curved and of any desired 
cross-section. The coil or tube elements are attached singly or in 
groups to caps or covers e, secured independently cf one another 
on the shell f, so that any of the coils or tubes or groups thereof 
may be removed aes cgay ed of the others. Outside the shell f 
is a common steam-pipe g, from which separate supply-pipes con- 
nect to the various coils or heating pipes. There is also a common 
drain or take-off pipe j, similarly connected to the outlets from 
the coil elements. By removing the small pipe-connections 


Fig. 2. 























between any element and the common supply and drain or 
take-off pipes, and removing the cover ¢ from the shell /, any 
desired element may be lifted out from the evaporator shell, and 
after closing the opening with a blind flange and suitably plug- 
ging or closing the junction-pieces of the common pipes; or 
substituting a spare element, the evaporator may again be put 
into operation with the major ay eee of its heating surface in 
operation, or, if a spare element is inserted, with its whole surface 
in operation. The removed coil may thus be cleaned while the 
apparatus is in operation, and a long period of inoperation of the 
whole plant at one time eae P it has been — 
apparatus is again sto or the short time necessary to rep! 

the coil or other eae in its position in the evaporator, and 
remove another coil. ‘Thus it will be seen that the time during 
which the whole evaporative plant is continuously out of opera- 
tion is very short, so that the disadvantages which arise from 
the long period of inoperation usual in evaporators as hitherto 
constructed are avoided. In some cases a group may be formed 
of several—say, six or more—Field tubes c in a single cover ¢, 
which is formed with two hollow chambers n and 0, to one of 
which, n, the heating steam is supplied, and to which all the 
heating tubes ¢ in the group connect, while the other chamber 
o is provided with a drain or.delivery pipe and communicates 
with small drain or delivery-pipes p in the interior of the 


heating tubesc, Each Field tube c is preferably attached to a 
plug q, having a rcommunicating with the steam-chamber 
nm in the cover an passage s putting the drain-pipe p in 
communication with the delivery space o in the cover ¢ The 
tubes c are made circular at their junction with the 
plugs g, but may be made of flattened cross-section through the 
— portion of their length, as shown in Fig. 3. (Accepted 
‘une 17, 1908.) 
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THE URFT DAM AND THE HYDRO- 
ELECTRIC POWER TRANSMISSION. 


Srvce we described the Urft Dam and the trans- 
mission of the hydro-electric energy from the 
power-station at Heimbach, in the Eifel district of 
Rhenish Prussia,* further detailed accounts of this 
remarkable utilisation of the water of an artificial 
lake have appeared in the March and April issues 
of the Elektrotechnische Zeitschrift, and in the 
Zeitschrift des Vereines Deutscher Ingeniewre of April 
and May. The former journal has likewise published 
the results of experiments conducted by O. Brauns, 
on behalf of the German Telegraph Department, 
concerning the disturbance of the telephone service 
by the high-tension currents. Some interesting ex- 
perience has also been gained with regard to the 
fluctuations in the water pressure and to other 
features. We will first deal with the telephone 
experiments. 


Z. 





MORNING 


Four high-tension lines at 35,000 volts three- 
phase leave the Heimbach station ; they are known 
as the southern, eastern, western, and cross mains. 
Part of the eastern branch carries two mains—i.e., 
wice three wires—and the experiments were made 
4 the telephone lines running more or less parallel 
' this branch. The high-tension lines are strung 
‘u china insulators fixed to wooden cross-bars, 
which are supported by masts built up of U or of 
ugle-irons. The bar of wood is earthed through 

copper wire which passes down into the damp 
‘ound through the concrete foundation of the 
sast ; all the masts are interconnected by a con- 
‘nuous wire of galvanised iron. 
clephane wires of the company are attached to the 
same mast, lower down. The public telephone 
wires run on poles along the opposite side of the 
road; in the worst case the distance between the 





* See EncinreBine. November 29 and December 13, 
1907, pages 740 and 800, 
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SIR WILLIAM ARROL 


(For Description, see Page 231.) 





high-tension and telephone lines is only 36 ft., 
there being the road and two rows of trees between 


tances of up to 2 kilometres intervene. The most 
exposed;portion of the telephone line, whose wires 
are crossed every fifth pole, is closed metallic 
circuit ; some of the cok Bee branching off are 


1Fg 


4, HYDRAULIC PRESSURE FLUCTUATIONS AT HEIMBACH 
* POWER STATION. 







WATE R PRESSURE IN METRES 





220 UO MbSec. 


For the investigation further 
experimental lines were fixed. 

The resulting disturbances are not serious—at 
least, not after adopting the closed metallic circuit 
where necessary. But electrostatic charges have 
to be guarded against, even on the telephone lines 


single wire only. 


which branch off from the directly — por- 
tions. The potentials due to the electrostatic 
induction accord on the whole to the formula which 
F. Schrottke gave last year. But the calculations 
are difficult to carry out. Poor insulation of the 
telphone wires and the neighbourhood of objects of 
considerable capacity, such as trees and houses, 
near the lines, decrease the potential ; poor insula- 
tion of the high-tension line increases it. The two 
effects neutralise one another to a certain extent. 
The trees afford a distinct protection to the tele- 
phone lines; where the trees are missing, the 
potentials rise. When the two lines are about 
20 metres apart, the induced potential is about 
20 volts; at 11 metres distance the potential rises 





them. At other spots houses and hills and dis- | 


TURBINE ADMISSIONS IN SQ. 


AND CO., LTD., GLASGOW, CONTRACTORS 





INTERIOR OF CABIN WITH OPERATING GEAR FOR OPENING SPAN. 


to 40 volts and more. The induced potential rises 
and falls with the tension in the mains, which may 
fluctuate between 33,000 and 35,000 volts; the 
llelity of the respective curves is quite striking. 
Bapsemntie, during faults due to atmospheric and 
other disturbances of the high-tension mains, much 
higher potentials, of several hundred volts, may be 
ree aod ig This is a question of a few seconds only, 
|however. On thunderstorm days up to twenty 
| faults occurred in the first weeks, until the horns 
| of the lightning-arresters were set further apart. 
The high-tension insulators, it will be remem- 
|bered, have three widely- spreading petticoats. 
| Tested in artificial rains, faint discharges from the 
| edges of the china petticoats became visible at 75,000 
| volts in a rain of 0.1 millimetre per minute ; at 
| 72,000 volts with 0.5 millimetre of rain; and at 
| 66,000 volts in a rainfall of 4 millimetres per 
second; a rainfall of 2 millimetres per minute 
| would mean an exceedingly heavy shower. These 





8 


© 
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laboratory experiments have not been contradicted 
by the actual observations. Neither rain nor snow 
have caused any real trouble. Heavy hard snow and 
thick hoarfrost, frequent in the Eifel, do not 
disturb the insulation, and when the thaw sets in, 
the snow slides off the bells without causing short- 
circuits. Some of the precautionary devices adopted 
for the high-tension lines have so far proved un- 
necessary. Thus the transformers of the switch- 
houses were provided with six terminals, in order that 
the norma! star-coupling at 35,000 volts might be 
changed into a mesh-coupling at 35,000/ V3 = 20,000 
volts ; the necessity for the change has not arisen. 
So far as possible the high-tension lines circumvent 
the villages. When they cross the roads near 
houses, guard-wires are, of course, provided, and 
cut-out switches are attached to the masts, high up 
and under key, accessible only to the authcrities. 
Those switches have never had to be pulled yet. 
In particular spots the Government insist that the 
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guard-wires shall be attached to special masts, not 
to the line masts. Bridges supported by skeleton 
masts have had to be built for taking the high- 
tension wires across railway tracks ; the secondary 
5000-volt mains cross the tracks by means of sub- 
terranean cables, supplied by the Kdéln-Nippes 
Kabel-Werke. 

The switch-houses, in which the transformers for 
the step from 35,000 down to 5000 volts are placed, 
are square stone — of two stories, through the 
upper windows of whivh, partly closed by wooden 
shutters, the mains enter. Ample ventilation, also 
through the upper floor, has been provided in such 
a way that the draught cannot strike the switches ; 
the transformers are surrounded by perforated 
walls, The lightning-arresters for the high-tension 
mains consist simply of horns, choking-coils, and 
resistances. Some of the secondary mains for 5000 
or 6000 volts are equipped with Zapf arresters. In 
these the two horns are A and B; from the A wire 
a resistance branches off, ey a at its end an 
adjustable tongue which can be brought more or less 
near the bend of B. Thus a spark, damped by the 
resistance, will first strike from this tongue to B, and 
this spark will provide an easy path for the chief 
arc between A and B, These arresters are fixed to 
all the cable sections. The Siemens-Schuckert- 
Werke protect their apparatus by a different device, 
which leaves the current three paths down to 
earth—(a) vid the horns and the secondary of a 
Tesla transformer; (b) vid a condenser and the 
primary of the Tesla transformer ; () vid a spark- 

p and a second condenser in parallel to the first. 
Paths a and ¢ and also b are normally closed to the 
line current ; when the powiee becomes excessive, 
the spark-gap in c would first operate, and this ep 
can be enclosed, to keep dust and insects out. The 
simpler Zapf arrester seems to satisfy all demands. 

On referring back to page 801 of vol. Ixxxiv. 
our readers will find that near the end of the 
almost horizontal tunnel from the Urft Lake to the 

ower station a shaft has been sunk down to the 
evel of the tunnel to serve as a water chamber 
and regulator for the fluctuations in the hydraulic 
pressure. The fluctuations to be met are not those 
arising from the variations in the water level of 
the lake. But it was, of course, foreseen that with 
the sudden cutting out and throwing in of the 
powerful turbines, the water in this shaft would rise 
and sink, and the shaft was widened in its upper 
portion in order to balance these fluctuations. We 
believe that this widening, which we mentioned in 
our article, was not carried out to the full extent 
originally projected, because the rock proved less 
firm in some parts than had been anticipated. It 
cannot be said, therefore, that the actually ob- 
served fluctuatious have exceeded the expectations. 
The diagrams, Figs. 1 and 2, page 229, explain the 
observations made. 

Curve I, in we 1, marks the pressure fluctua- 
tions as measured, in metres of water head, in a 
gauge, joined to one of the hydraulic mains ; read- 
ings were taken every ten seconds. The curve is 
sinusoidal, and its period is 96 seconds. Selecting 
the head of 95 metres as reference line, we see that 
the amplitude of the oscillation amounted to 
11 metres. Curves taken on different occasions all 
showed the same character, and under given general 
conditions the same period of 96 seconds, while 
the amplitudes varied ; and these curves were all in 
agreement with the results of the simultaneous 
water-level observations conducted in the shaft. 
Turbine tests were made at the same time, and 
Curve II. marks the corresponding fluctuations in 
the opening of the turbine passages. The momen- 
tary position of the guide-blades was read off on a 
pointer, and the total cross-section available for 
the admission of the water into the wheel was cal- 
culated by Dr.-Ing. F. Bauwens, who conducted 
these tests, and describes them in the Zeitschrift 
des Vereines Deutscher Ingenieure, Curve IL. is also 
sinusoidal, and the  ¢— is the same as that of 
Curve I.; but Curve IL. lags about 12 seconds behind 
Curve I. 

The primary cause of the several fluctuations is 
obviously a sudden obstruction of the flow of the 
water, such as is occasioned by sudden variations in 
the load, and especially by the cutting out of a 
turbo-generator. The load being taken off the 


turbine, the guide-blades begin to close automati- 
cally, and the flow of water in the main is impeded. 
The water hence rises in the shaft, and the pressure 
above the turbine increases. Under the increased 
pressure the guide-blades close still more and oscilla- 
tions are set up. 


The oscillations will grow to a 





certain maximum (which is indicated in the diagrams 
(Figs. land 2), and as even with the best automatic 
regulation some time must elapse before the devices 
can operate, the variations in the total cross-section 
of the admission will lag somewhat behind. As these 
oscillations might become serious, and with very 
low water in the shaft might extend to the bottom 
of the shaft, allowing access of air to the hydraulic 
mains, the special pressure regulating gear, men- 
tioned on page 801 of our issue of December 13 
last, was, on the suggestion of Baurat Frentzen, 
added to the turbines by Messrs. Escher, Wyss, and 
Co., to which firm the constructive details are due. 
A slide-valve is placed in a 12-in. branch of the 
main leading to a cylinder, and this slide is con- 
nected by a rod with the other regulating mechanism 
and is operated automatically or by hand. The 
water pressing on both sides of the slide keeps it 
normally closed. When, however, the pressure is 
removed from the one side, either by the automatic 


closing of the guide-blades or by the intermedia- | p 


tion of the special additional valve, the slide opens 
quickly, and the main water finds a direct outlet. 

Fig. 2, page 229, shows how this automatic pres- 
sure regulation operated during the course of a day. 
Some of the pressure fluctuations died out by 
themselves ; in other cases the slide-valve opened, 
and this moment is indicated in the diagrams by 
the letters REG. The pressures recorded are those of 
a registering pressure-gauge, connected to the main, 
and the maximum amplitude marked is 7.5 metres, 
the mean water-level of the day being 96 metres. 
The length of the oscillation period is 88 seconds. 
The two series of articles in our German contem- 
poraries should be consulted as to other interesting 
experiences. 
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Hydraulics and its Applications. By A. H. Grpson, 
.Sc., Assoc. M. Inst. C.E., Senior Demonstrator and 
Assistant Lecturer in Engineering in the University 
. — London: Constable and Co. [Price 
3. ne 
Or the making of books on hydraulics there is no 
end. Whether the explanation of this activity is 
to be sought in the examination room and the re- 
quirements of candidates, or has a deeper signific- 
ance implying a keener demand for water-driven 
machinery, may be open to question. But what- 
ever the explanation, the result suggests very much 
overlapping and the waste of literary and mathe- 
matical energy. In the particular instance before 
us this duplication is very striking, for we have 
had a work of the same character from Professor 
Dunkerley, the chief of the department, so 
recently that the second volume has only just 
appeared. We have no intention of tracing how 
far these works from the same laboratory are on 
parallel or diverging lines, but one may be ex- 
cused if he gets a little tired of examining the 
development of Bernoulli’s equation, or following 
various authors through their descriptions of the 
capabilities of hydraulic power for industrial pur- 
poses. But the most superficial examination of 
these text-books impresses on one the very con- 
siderable extension which successive authors have 
given to this subject in their endeavours to widen 
the field of original inquiry, and to escape from the 
trammels of their predecessors. From the behaviour 
of perfect fluids under certain conditions, the sub- 
ject of hydraulics has been made to cover all the 
intricacies and details that practical application has 
necessitated, and wherever water can be employed as 
a motive-power we have to consider not only the 
laws that govern its motion, but the theory of the 
machines, and even of the particular patents by 
which desired ends are achieved. 

Mechanical ingenuity has been largely directed 
towards the utilization of coal and other natural 
fuels. Economy has not always been studied ; we 
have rejoiced in the large supply of energy stored 
in our mines, and have not bestowed that attention 
on other sources of power which may be brought 
into competition and may even prove cheaper and 
more convenient sources of energy. It is not 
necessary in any alarmist spirit to consider the time 
when our coal-fields will be exhausted, or, to con- 
template the shift of industrial centres to other 
states, and more favoured positions, in order to 
understand the value of water-power as a mecha- 
nical agent. But it is undoubtedly unwise to 
neglect the te power on of the immediate future, 
and our skilled engineers are now determined to 
emphasize the many opportunities for employing 











water-power to advan Practically, water- 
power won its way to the front mainly through 
the possibility of transmitting electrical energy, 
without serious loss, to a distance from the place of 
generation. Here water-power has found a large 
and growing field of application, and, consequently, 
the principles of hydraulics have come to occupy a 
— of great importance, the greater, perhaps, 

use we in England are handicapped by the 
fact that the country possesses few water sources 
which can be developed for power purposes at 
moderate cost. 

Mr. Gibson’s book proceeds on lines that similar 
text-books have made orthodox. Rigorous mathe- 
matical treatment is pursued as far as possible, and 
then practical considerations are allowed to modify 
the result by the introduction of empirical, or ex- 
perimental, constants. Such methods are not with- 
out inconvenience, but they seem inevitable where- 
ever itis attempted to cater for the student and the 
ractical engineer in the same treatise. The educa- 
tional value of such exercises as that afforded by 
Bernoulli’s equation is undoubtedly great to the 
student, but of little consequence to the engineer. 
The conditions connected with the amount of water- 
supply that may make the adoption of a particular 
form of turbine advantageous can be of immense 
importance to the engineer without interesting the 
mathematical student, who looks for the oppor- 
tunity of applying rigorous formule. Possibly 
something more might have been effected in the 
way of methodical arrangement to ensure a syste- 
matic progress. For example, at an early stage we 
are led away very suddenly from the consideration 
of metacentric height, poe f the oscillation of ships, 
to the study of the strength of pipes and cylinders. 
The connection is not immediately apparent, occur- 
ing, as it does, in an introductory chapter on 
hydrostatics. Similarly, the description of the 
Venturi meter might have been placed nearer the 
discussion of other water-meters. To return to 
this subject again is a little confusing, but one will 
admit readily enough that in scheming a large 
treatise, such as this, it is not easy to grasp the 
entire plan, and certainly it is not our intention to 
dwell upon any slight blemish or seeming defect. 

It is far more pleasant to call attention to much 
that is deserving of very favourable comment. The 
application of hydraulics to practical construction 
and the examples selected for illustration are alike 
excellent. Of course, one meets everywhere with 
the theory of the turbine in its various forms, but 
the underlying principles seem to be treated here 
with great clearness, and the grounds of selection 
of definite types for particular purposes can be 
followed with ease. The same remarks apply to 
the treatment of regulation, or of automatic speed 
control in turbines, arrangements in which great 
practical ingenuity has been exercised. In the 
description of the Pelton wheel, we see no reference 
to that curious result by which a decrease in the 
spouting area of the jet may be followed by an 
acceleration of the wheel. It is true that this point 
is referred to in an example in a chapter treating 
of the flow through nozzles, but it would have been 
desirable to have brought the matter into closer 
connection with the Pelton wheel, which offers such 
a conspicuous example of this curious anomaly. 
Moreover, the practical problem is one that still calls 
for special remedies on the part of the engineering 
expert. 

The chapters on pumpsare very full and explicit, 
and the typical examples attached to each section 
are selected with the judgment that indicates a 
competent teacher. In the last section reference 
is made to various forms of power transmission, 
such as hydraulic cranes, riveters, &c. Here, as 
is fitting, we find an adequate description of the 
hydraulic dynamometer, whose present form owes 
much to the ingenuity of Professor Osborne Rey- 
nolds. The influence of this distinguished authority 
has impressed itself on the Manchester School, and 
many features due to his admirable training can be 
detected in this treatise. The scheme which he 
inaugurated and the lines of conduct which he ap- 
proved are likely to be followed by his able pupils. 





Steam-Electric Power Plants: A Practical Treatise on the 
Design of Central Light and Power-Stations, and Their 
Economical Construction and Operation. By Frank 
Korster, Assoc. M. Am. ITE.E. 1908. London: 
Arch. Constable and Co., Limited. [Price 21s. net. ] 

Tuts work is almost entirely a compilation of facts 

and figures relating to the construction and opera- 

tion of steam. electric power plants in Europe, the 

United Kingdom, and America. It is the aim of 
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the author ‘‘to give such information in ares 
to modern power-plant practice as is essential to 
the engineer in designing steam-electric power 
plants”—that is, not in designing the individual 
machines, such as boilers and generators, which are 
now fairly well standardised, but in settling the 
features of the installation, in laying it out, and in 
arranging everything so as to obtain the best 
economy. The author really does more than carry 

out his immediate object, for the volume contains a 

good deal that may not be ‘‘essential” to the 

engineer, but is nevertheless instructive and useful. 

The treatment of the subject is systematic. Deal- 
ing first with the choice of site and the laying-out of 
the installation, the author next proceeds to discuss 
the buildings and the most suitable forms and 
materials of construction ; then he passes to the 
boilers, flues, chimneys, and piping ; then to prime 
movers, condensers, and pumps, and then to the 
details of the electrical equipment. Chapters on 
the design of small power plants and the testing of 
power plants are followed by a descriptive dis- 
cussion of typical American and European plants, 
and the volume closes with a chapter giving the 
principal dimensions, data, and illustrations of 
recently - constructed lighting and power plants. 

At all points the author's discussion is illustrated 

by reference to actual installations, and the volume, 

which is excellently printed, is thus a valuable guide 
to modern practice. 
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VIADUCT OVER WALNEY CHANNEL 
AT BARROW-IN-FURNESS. 
(Concluded from page 173.) 

We conclude our series of illustrations of the 
viaduct over the Walney Channel at Barrow-in- 
Furness by reproducing on Plate XTX., this week, 
detail drawings of the mechanism for operating the 
opening span, which is of the Scherzer rolling-lift 
type, while on page 232 is given a general arrange- 
ment of the signailing for the shipping passing up 
and down the channel, and on page 233 are details 
of the compensating gear connected with the elec- 
tric trolley-wire standards. 

The original contract plans provided for dupli- 
cate controlling-cabins, with an operator in each, 
with separate electric-power supply in each cabin 
drawn from the adjacent tramway circuits on each 





side of the opening span, but with provision in case 
of chenmeiay of a third controller, eo that the man 
in the Barrow cabin could, by means of a connect- 
ing cable, operate the Walney leaf. When it was 
decided by the authorities to supply the electric 
power from an independent main on the Walney 
side only, an entire revision of the system of work- 
ing became necessary. Ultimately it was arran; 

to have a single operating-cabin on the Walney side 
only, to control all electric operations from one set 
of mechanical interlocked levers on Messrs. Steven’s 
system, similar to those in use for railway signals, 
and in addition to this precaution against errors 
by the operator, to add automatic safety con- 
trollers for opening and closing the leaves. By 
this means the authorities have been able to change 
the source of electric supply without in any way 
affecting the safety of the operation originally pro- 
vided for, and the engineers have arranged an 
efficient and safe method of dealing by one operator 
with the requirements of the traffic over, and the 
channel traffic through, the opening span. This 
may posy be described as follows :—When a 
vessel signals for the opening of the bridge, the 
operator cuts off the supply of electric power to the 
tram-cars approaching the opening span, and sto 
other traffic by placing light chains across the 
bridge. He then opens the bridge, and signals to 
the coming vessel that the passage is open ; the re- 
verse operations take place so soon as the vessel 
has through. 

Figs. 119 and 120, on Plate XIX., show the 
gear in the cabin by which these operations are 
accomplished by oneman. It will be noted that the 
lever-frame contains eight levers, with room for 
a spare one. The method of working these is 
as follows:—One lever only is unlocked at a 
time. ll levers are first in normal position, 
and the bridge-circuit is open and the magnetic 
brakes are on. No. 1 lever is pulled over to open 
the tramway circuits on the bridge; No. 2 
closes the bridge circuit; Nos. 3 and 4 unlock 
the rear ends of the leaves; Nos. 5 and 6 raise 
the Walney and Barrow leaves; Nos, 7 and 8 
lower the respective navigation signals for up or 
down Channel traffic. By reversing the operation 
the bridge is closed, and traffic over it is resumed. 
The mechanical interlocking of the controller- 
levers, and the automatic control of the main 
motors at the critical points of opening and closing 
the leaves, are additions to the original design, 
found necessary for safety in the present case, both 
from the reasons previously mentioned, and be- 
cause at present this passage to the docks is only 
occasionally used. 

Each leaf of the opening span is operated by two 
electric motors, each of 25 brake horse - power, 
either of which is capable of opening the leaf, 
and each can be worked separately or together. 
They are of the ironclad multipolar type, and are 
located and fixed underneath the roadway over the 
bearing of the segment at the landward end of 
each leaf, as shown in the sections and plans, 
Figs. 108 to 110. The motors are to one 
common shaft, and transmit motion through cast- 
steel spur-gearing to main rack pinions outside of 
the main — of the opening span on each side 
of the bridge. These, as explained in our previous 
article, engage in a rack, and the motion causes the 
leaves to open up and at the same time to roll back- 
wards or forwards on the fixed track girders. A 
powerful magnetic brake of the twin-solenoid type 
is fitted to each leaf; the drum of this brake is 
keyed to the first-motion shaft. Each set of gear 
is mounted on the girder-work of the opening spans, 
and turns with the leaf through an angle of 74 deg. 

At the rear end of the main girder ot the open- 
ing span, and attached to the fixed span, there is 

rovided a powerful eccentric locking-pawl or end- 

ing arrangement, in order that when closed 
the rear end of the leaves of the opening span 
may not deflect under passing loads. © arrange- 
ment of this locking- gear is fully illustrated 
in Figs. 112 to 115. The shaft actuating the 
wls is driven by a 2- brake - horse - power 
ironclad multipolar reversing motor, through the 
medium of a worm-gearing, as shown on the plan, 
Fig. 111, and the section, Fig. 113, the latter 
showing the pawl in the dened position. Inter- 
posed between the electric-motor and gear there is 
a magnetic and slipping clutch, so arranged that 
when the locking paw! is fully in or fully out any 
further motion of the pawl is impossible. (See 
Fig. 113.) This obviates any possibility of the 
motor beimg damaged through excess of current. 


To bring the rear locks home no upward force is 
required more than that of revolving the eccentric 
shaft to travel the pawl up to the seating at rear of 
the leaf. When in this position they not only act as 
rear locks, but as rear bearings supported by the 
steel-work of the adjacent fixed span, and so prevent 
any deflection of the back end of the leaf when a 
steam roller or other heavy vehicle passes over the 
breaks in the road at the junction of the fixed and 
the opening spans. In addition to the motor for 
actuating the locks there is also emergency hand- 
gear operated from the roadway. Electric lamps in 
the Walney cabin show when the rear locks are 
open or closed. 

The emergency hand-gear for opening or closing 
the bridge is not the Scherzer a os 8 —- 
but one devised 5 nag | to suit the on. and it 
is illustrated by Figs. 116 to 118. It consists of a 
winch with two speeds to enable it to be operated 
by two or four men. This winch is fixed on the 
dolphin and operates the opening and closing-gear 
by means of shafts and gearing so arranged as to 
follow the travel of the leaf. There is, first, a 
horizontal shaft below the winch, and, secondly, a 
pendant shaft hanging from the centre of rotation 
of the leaf. The power from the winch is com- 
municated to the horizontal shaft by spur-gear- 
ing at the winch. Between the bearing at 
this end and that under the leaf the shaft is 
divided and fitted with both a sliding - sleeve 
and a universal coupling, to allow for any slight 
movements of the timber dolphin. At the leaf end 
of this horizontal shaft is keyed a mitre-wheel 
geared into another which revolves in a carriage 
swinging on the same centre as the horizontal t. 
There is a square sleeve in this movable mitre, 
through which passes the lower part of the pendant 
shaft, to the top of which is keyed a mitre-wheel. 
This wheel revolves in a carriage swinging on the 
same centre as the opening gear-shaft mitre with 
which it engages. By this means a positive geared 
connection is obtained between the hand-winch and 
opening gear, the top driving mitre-wheels follow- 
ing the horizontral travel of the centre of rotation of 
the leaf, while the pendant shaft slides up and down 
through a sleeve in the lower mitre-wheel. An 
ordinary clutch is used to bring this gear into use. 

The main operating gear, as well as the signalling 
and other mechanism (to be described presently), is 
controlled from a cabin built on cantilever brackets 
beyond on the landward side of the Walney end of 
the opening spans. This cabin has a floor space 
of 22 ft. 6 in. and 11 ft. 8 in., and is coated inter- 
nally with a fire-resisting composition. In Figs. 119 
and 120, on Plate XIX., there are given a section 
and plan respectively illustrating the gear, while on 
page 229 there is reproduced, in Fig. 143, a photo- 
graph showing the arrangement of the gear in the 
cabin. The gear for controlling the indicator for 
the Barrow leaf (Figs. 129 and 130, page 232) is 
accommodated in a cabin (Fig. 121, Plate Kix, ) on 
the north side of the bridge at the Barrow end of the 
opening span, as shown in the plan, Fig. 130, the 
signal-platforms being contiguous to the two cabins. 
The operator occupies the same position relative 
to the bridge as a signalman in a railway signal- 
cabin does to the section of the line under his 
charge ; and similarly, by means of interlocked 
lever-switches, he brings into action the motors in 

roper rotation. Every motion of the mechanism 
is interlocked. Thus it is impossible to open the 
bridge without disconnecting the current for the 
tramways, and moving the signals from “‘ Bridge 
closed” to “* Bridge open” by indication of lights 
at night or a navigation ball during the day until 
the other operations are completed. The details 
have been most carefully worked out, and the 
results are undoubtedly very satisfactory. 

The gear controlling the main motors for raising 
and lowering the leaves, also shown in Figs. 119 
and 120, consists of a chain-drum with spiral 
grooving, round which is wound the bight of a 
chain ; this chain is supported on guide-pulleys, and 
the ends attached to a spectacle-plate free to rotate 
on the centre of the gudgeon of the main pinion 
shaft on the leaves. When the pinion travels along 
the rack for the opening or closing of the bridge, it 
revolves the drum in one or other direction through 
the chains connected to the spectacle - plate. ‘0 
the chain-drum there are geared two cam-drums, 
with specially shaped steel cams, which at critical 
movements of the bridge come in contact with 
friction rollers mounted on standards on each side 
of the cam-drums, and these standards form the 





uprights of a sliding carriage, which is traversed 
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Fig.131. 
‘ LONGITUDINAL SECTION 
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Fug. 132. PLAN ON LINE 8.8 
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in guides by the action of the cams, and by this 
longitudinal movement actuates the controller 
levers through the connecting-rods under the floor 
of the cabin (Fig. 119). When closing the bridge 
the Barrow leaf is started a few seconds in ad- 
vance of the Walney leaf, and, when nearly 
closed, waits until the underside of the nose of the 
Walney leaf rests upon its projecting lower jaw, 
when, so soon as this takes the two leaves 


close home and become locked together. The cams 


are set on the drum to suit this method, and to 
control the various movements accordingly. In 
opening the bridge the two leaves start together, 


and free themselves as they rise from the hori- 
zontal position. 

The Walney indicator dial is worked mechani- 
cally from the end of the Walney cam-drum shaft 
through mitre gear, and is of the pointer type, 
as illustrated in Figs. 127 to 129. The Barrow 
indicator-dial, however, is of a different construction, 
and shows the nage of the leaf by means of 
electric lamps (Figs. 125 and 126). These lamps 
are actuated by a switch operated by a chain-drum 
in the cabin on the Barrow side of the bridge 
(Fig. 121). The control-switch E is actuated through 
gearing by the chain-drum connected to the main 
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pinion-shaft on the Barrow leaf, in a manner exactly 
corresponding to that on the Walney leaf, as already 
described. Both cabins are fitted with electric 
light, telephones, bells, batteries, &c. The electric 
current for operating the bridge is supplied from 
the mains of the Corporation of Barrow-in-Furness, 
and is of the continuous type, with a pressure of 
440 volts. The main is laid across the Walney 
Channel from the Walney to the Barrow dolphin as 
a submarine armoured cable, the connection to the 
cabin being by metallic tubing. Between the 
cabins and the motors the power is conveyed by 
armoured flexible cable. 

The mechanical brakes for the bridge are illus- 
trated by Figs. 122 to 124. They are of the mag- 
netic type, and are on when the curreut is off, and 
vice versd. The total pull of the twin magnets in 
each case is 800 Ib. ey are designed to support 
the leaves when fully open against a wind pressure 
of 30 Ib. per square foot. The magnets are in 
direct electrical connection with the main 25-brake- 
horse-power motors already described, and are 
arranged to keep the brake bands loose on the 
drum while the motors are working. Any inter- 
ruption of the current brings into action a powerful 
steel spiral spring contained in the box shown to 
the left of the magnet in Fig. 123. This effectually 
applies a sufficient brake to hold the leaf in any 
position. The Walney leaf is further provided with 
a foot-pedal oil-brake for adjusting purposes during 
the process of closing, should the controller me- 
chanism not be in use. We hope later to give par- 
ticulars of the time required and of the power 
expended in opening and closing the bridge. 

he ement of signals for indicating to ship- 
ping the position of the opening spans is illustrated 
in Figs. 131 and 132, and also generally in Fig. 130. 
These signals have been erected on a platform near 
to the cabins on the fixed span at the land end of 
the opening . The masts are of the usual 
trestled pattern, and are provided with large green 
balls for day - signalling, and with spectacles for 
green and red lights at night. The hoisting and 
lowering of each ball is accomplished by an electri- 
cally-operated winch situated on a platform out- 
side of the parapet, to which access is obtained by 
a movable ladder from the footpath of the bridge, 
as shown clearly in Figs. 131 to 133. A small 
emergency hand-winch is also provided for use if 
required. The motor is housed in as a protection 
from weather. The starting and stopping of the elec- 
tric motors on the winches for raising and lowering 
the is controlled ——— suitable switches 
or automatic starter from the Walney cabin. > 

Special arrangements have had to be made in 
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connection with the electric trolley-wire for the 
tramways, so as to take up the slack due to the 
opening of the bridge. The details of this com- 
pensating gear, which are of considerable interest, 
are reproduced on the present page, Figs. 134 
to 142. The standards of this compensating gear 
are situated on the fixed span, immediately to the 
rear of the opening span, as shown on the block 
plan, Fig. 130. The eaves of the opening span, it 
will be remembered, have an angular movement of 
74 deg. when raised, and winding-drums are pro- 
vided at the top of the tramway-trolley wire- 
standard, as shown in our illustrations, to take up 
about 63 ft. of electric wire. The coiling-drums 
are rotated from small rope-drums keyed on their 
boss, which are actuated by falling weights attached 
te light wire ropes. The greatest care had to be 
exercised in the design of the system in order to 
ensure thorough electrical insulation of all the . 
The hubs of the winding drums are insulated from 
the rims by thick bands of ambroin, and all 
journals, spindles, and sides of guide- pulleys 
are lined with the same material as shown 
in the drawings. The attachment of the fall- 
ing weights to the wire ropes is by Samsohn 
insulators, as shown in Fig. 136, and throughout 
double insulation has been aimed at. The elec- 
trical work described has been carried out by 
Messrs. Crompton, Limited, under the advice of 
Mr. Walter Dixon, electrical engineer, Glasgow, 
on behalf of the main contractors of the bridge— 
Sir William Arrol and Oo., Limited—and to the 
|requirements of the engineers of the bridge— 
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Messrs. Baker and Hurtzig, and of their bridge 
engineor, Mr. E. M. Wood. 
t will thus be seen that from first to last every 
care has been exercised, alike by the engineers and 
the contractors, to ensurethoroughly reliable results, 
combined with economy, and there can be no doubt 
whatever that the bridge will add enormously to the 
convenience and comfort of the residents on Barrow 
Island and on the Island of Walney, quickening 
industrial life and tending to the development of 
both communities. The provisions made to obviate 
interference either with the shipping traffic in the 
channel or the tramway traffic on the bridge will be 
found completely satisfactory. The scheme is one of 
which the Corporation of Barrow-in-Furness have 
every right to be proud ; and it is to be hoped that 
the advantages which must accrue will be realised 
at an early date, and ultimately enable the Corpora- 
tion to free the bridge from all pontage charges. 





NAVAL AND MERCHANT SHIP- 
BUILDING IN JAPAN, 

In a recent issue (page 199 ante) we gave an 
article reviewing the progress of ship-owning in 
Japan, prepared from information specially sup- 
plied by the various firms, and we now implement 
a promise then made to similarly review the ship- 
building and naval work. 

Shipbuilding.—The three principal private ship- 
yards in the country are the Mitsu Bishi Dock- 
yard and Engine Works, at Nagasaki, with a 
branch at Kobe; the Kawasaki Dockyard Com- 
pany, at Kobe; and the Osaka Iron Works, at 
Osaka. There are besides the Uraga Dockyard 
Company, at Uraga, in Tokio Bay, and the Ishi- 
kawajima Shipbuilding Company, at Tokio. These 
have at certain periods shown signs of great 
activity, but have at present dropped somewhat 
out of the running, except for repair work, and for 
this purpose the former has two fine graving docks. 
In 1906 the Uraga Dock Company, however, built 
two torpedo-boat destroyers for the Japanese 
Government, and last year the Ishikawajima Works 
turned out three small steamers, the largest 
917 tons gross. In the same connection the Yoko- 
hama Dockyard Company may be mentioned, a very 
enterprising and firmly established company, in 
possession of two good graving docks. Except small 
vessels, such as steam-launches and motor-boats, 
this company has not at present ventured upon 
new construction, although, with some develop- 
ments, a larger policy would seem to be well within 
its scope. Scattered throughout the country there 
were, in all, in 1906, 214 private shipyards, the 
largest number being in the Osaka district, 38 ; 
Hiroshima, 31; and Yamaguchi, 38. Most of 
these shipyards are engaged upon small craft, in 
many cases of junk build and rig only ; but some 
undertake wooden steamers, and a few, though 
furnished with but few machines, consider the 
building of a steel ship by no means beyond them, 
the limit of size being, perhaps, 1000 tons. The 
engines for these steamers are not very difficult to 
obtain. General engineering shops of small size 
are fairly plentiful throughout the country, and 
any one of these will undertake to build a marine 
engine when called upon todo so. In some cases 
the shipyard has a small machine-shop in which to 
do its own work, obtaining only the castings out 
side; in others the obtaining of a satisfactory 
boiler is a matter of somewhat greater difficulty, 
and the shipyard builds its own boiler as well as 
hull, obtaining the engines only from outside. The 
special shipyards that may, be mentioned in this 
connection are: Ouki’s, at Shinagawa, Tukio (which, 
however, builds only wooden vessels); Ono’s and 
Fujinagata, at Osaka ; and Chujio’s, at Tosa. 

The Mitsu Bishi Works at Nagasaki were pur- 
chased by the present pees in 1884 ; they had 
been previously in the hands of the Imperial 
Government, having been or’ginmally founded by 
the Shogun’s Government in 1857, for the repair 
of small vessels of war. The principal work done 
in the first three years after 1884 was an iron 
steamer of about 200 tons; then followed three 
steel steamers of about 700 tons each, and later, in 
1895, the Suma Maru, of 1530 gross tons, the 
largest steel merchant ship built in Japan up to 
that date. Following the Shipbuilding Encourage- 
ment Law in 1896 came Nagasaki’s more modern 
development, the Hitachi Maru,* completed in 


* This steamer was torpedoed and sunk by the Russian 
battleship Rurik in June, 1904. 





1898, being the first steamer exceeding 6000 gross 


tons built in Japan. The launches each year since 
1900 have been as follows :— 





| Indicated Horse- 


Gross Tons. Power. 


Number. 





1900 
1901 
1902 
1903 
1904 
1905 
1906 
19.7 


3,307 
17,434 
14,032 
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It is at these works that the steamers of the 
Nippon Yusen Kaisha, at least in recent years, 
have been largely built, as witness the Hitachi 
Maru, the Tango Maru, the Nikko Maru, and the 
Ceylon Maru, all already mentioned. The Tenyo 
Maru and the Chiyo Maru, built for the Toyo Kisen 
Kwaisha, and fitted with Parsons turbine machi- 
nery, are among the latest of the productions of the 
company ; also the Mogami, despatch-vessel, built 
for the Japanese Government, and furnished with 
Parsons turbines; the Sakura Maru, the first of two 
steamers for the Japanese Volunteer Fleet, simi- 
larly furnished. The extent of the works covers 
at the present time some 114 acres; they are well 
fitted with complete equipment for building hull, 
machinery, and boilers, also with the special 
machines required for producing Parsons turbines, 
for the manufacture of which in Japan the Mitsu 
Bishi Company holds the sole right. The Sakura 
Maru is the first steamer in which this right is 
being exercised, the machinery for the other 
steamers meftioned being obtained direct from the 
Parsons Marine Steam- Turbine Company, of 
Wallsend-on-Tyne. 

The works at Nagasaki are also admirably suited 
for repairs, possessing three graving docks, with a 
length on the keel-blocks of 350 ft., 510 ft., and 
714 ft. respectively, and a hauling-up slip. A 
branch of the Mitsu Bishi Company was started in 
1903 at Kobe, on a scale that will allow of very 

reat developments in the future; at present this 

ranch is laid out principally for repairs. A float- 
ing dry dock was inaugurated here in 1905, the 
material for this dock being obtained from England, 
together with the design, but the construction in 
all its paris being performed at the works at Naga- 
saki ; the lifting power of this dock is 7000 tons. 
A second dock, for the same purpose, but with a 
lifting power of 12,000 tons, is at the present time 
under construction at the Kobe works. 

The Kawasaki Dockyard Company’s works, also 
at Kobe, were originally started by the Imperial 
Government some thirty-five years ago; in 1886 
they were purchased from the Government by Mr. 
S. Kawasaki, and in 1896 transferred to the pre- 
sent company. The name, indeed, is a coincidence, 
Kawasaki (= river cape) being the locality in 
Kobe where the works are situated, as well as the 
name of the family which for more than 20 years 
has been connected with it, Mr. Y. Kawasaki 
being the present vice-president, under Mr. K. 
Matsukata, the president. The account of the 
output from these works is as follows :— 





| Vessels. 
Number of Men 
| Employed. 

| Number, — Gross Tons. 





1390 
1415 


19,274 








In these works the ships have been mostly of 
moderate (and even small) size ; they have included 
a large number of gun-boats for the Imperial 
Government of China, and a steam-yacht for the 
Government of Siam. During the past year and 
more, however, two large steamers for the N.Y.K. 
have been under construction, each with a gross 
tonnage of some 8700 tons, and three cargo- 
steamers of about 6000 tons for the O.8.K.; the 
yard and shops are equipped for large work, and 
contain all the plant needed for the construction of 
hulls and machinery. There is also a very fine 
graving dock, 377 ft. long on the blocks, besides 


! two hauling-up slips for repairs. 





The Osaka Iron Works, including dock and 
shipbuilding yard, were started in 1880 by Mr. E. H. 
Hunter, and have steadily progressed during the 
intervening years, the managing partner for some 
time past being Mr. Riotaro Hunter, son of the 
founder. They are spread over various parts of 
the principal river at Osaka, and comprise engine 
and boiler shops, anda dry dock on the original site, 
some two miles from the river mouth, a dry dock 
nearer to the mouth, and the new shipyard at 
Sakurajima, on the shores of the recently made, 
and still unfinished, harbourof Osaka. The output 
from these works during the past decade has been 
as follows :— 





Vessels. 
Men Employed. 


Number. Gross Tons. 





1319 1860 


1904 
1995 
1906 
1907 
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Summarising the total shipbuilding output of the 
country from private shipyards for eight years past, 
and including sailing vessels above 100 tons, and 
practically all steamers, the following table may be 
given :— 

Date. 

1900 

1901 

1902 

1903 

1904 

1905 

1906 ‘ 

1907 a ees 73,632 

The Imperial Navy.—From small beginnings in 
1867 the Imperial Navy has advanced to a notable 
position among the navies of the world. At the 
commencement of Meiji (1867) it consisted of nine 
or ten vesssls, with displacements ranging from 
200 to 1000 tons, taken over from the Shogun’s 
Government. Nine years later some wooden gun- 
boats were built at Yokosuka ; and about the same 
time a central battery ironclad and two composite 
armoured corvettes were ordered from England. 
In 1885-6 the Katsuragi and Musashi, composite 
sloops of 1476 tons displacement, were launched at 
Yokosuka, and in 1888 the Takao, a small cruiser 
of 1774 tons, the first iron warship built in Japan. 
Three iron gunboats and one steel, each of 615 tons 
displacement, followed ; they were built in Japan 
at various places, and were succeeded by the Yaye- 
yama, a despatch-vessel of 1600 tons displacement 
and 20 knots, launched at Yokosuka in 1889. 
Three notable vessels were built a little later—the 
Itsukushima and Matsushima in France, the Hashi- 
date at Yokosuka. During the war with China the 
Matsushima was Admiral Ito’s flagship; the news 
of her tragic loss on April 30 last, off the Pesca- 
dores, with the roll of young cadets serving on 
board, several of them the sons of fathers whose 
names are familiar in connection with the Russian 
War, belongs to the only too painful incidents of 
naval history. 

Just before entering on the war with China in 
1894, Japan possessed the following ships in her 
Imperial Navy :— 

Five small armoured ships (with displacement vary- 
ing from 3718 tons to 1459 tons). 

Eighteen (iron or steel) cruisers and gun vessels, the 
largest being the Matsushima class of 4277 tons ; 
the smallest, the Atago class, of 615 tons. 

Fourteen (wood or composite) cruisers (1760 tons to 
320 tons). 

Fifty-eight torpedo-boats (of which seventeen were 
in course of construction). 

Again, just before entering on the war with 
Russia in 1904, she had 

Six large battleships (15,200 tons to 12,000 tons) and 
one small (the Chin Yen), 7400 tons. 

Six large armoured cruisers (9750 tons) and one small 
(Chiyoda) and one coast-defence ship (Hei Yen). 
(The Nisshin and Kasuga—7700 tons—were added 
to these in the early days of the war.) 

Thirty-one cruisers and gun-vessels (with displace- 
ments varying from 5116—the Kasagi—to 615 tons 
—the Atago. 

Nineteen torpedo-boat destroyers. 

Eighteen torpedo-boats—first class. 

Fifty-five smaller torpedo-boats. 

Now the Imperial Navy is made up as follows :— 


Vessels. 


—— Gross Tons. 
2 
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Fifteen battleships (displacement varying from 19,800 
to 7400 tons ; aggregate, 207,916 tons). 

Fourteen armoured cruisers (14,600 to 2450 tons; 
aggregate, 140,061 — ‘ 

Two coast-defence vessels (aggregate displacement, 
9086 tons). 

Thirty-two cruisers and gun vessels (aggregate dis- 
placement, 83,846 tons). 

Fifty-five torpedo-boat destroyers. 

Sixty-eight torpedo- boats. 

Seven submarines. 

This list includes the ships captured from Russia 
both at Port Arthur and in the Battle of the Sea of 
Japan, numbering 

Six battleships. 

Two coast-defence veseels. 
One armoured cruiser. 
Three protected cruisers. 
Two gun vessels. 

In addition to the above, it is well understood, 
two battleships are at present in course of a 
tion, each having a displacement of fully 20,000 
tons. No detailed information, however, is yet 
available as to their particulars. 

The Imperial Dockyards.—The Imperial dock- 
yards are four in number, and are situated at 
Yokosuka, Kure, Sasebo, and Maizuru ; at present 
new construction is carried out principally at the 
first two, and of these Yokosuka stands in an inlet 
in the Bay of Tokio, some ten miles from Yoko- 
hama, and Kure, inthe Inland Sea. In both of 
these dockyards there are signs that the increasing 
dimensions of warships are taxing the capacities of 
the accommodation rather severely ; the soft sand- 
stone of which the high ground is composed has 
already been cut into in various directions, some- 
times to make room for additional buildings, some- 
times to form a tunnel connecting outlying parts 
with the main ground ; but this method of exten- 
sion evidently has its limits. The other Imperial 
dockyards have greater potentialities in the matter of 
the space they command ; of these, Sasebo is located 
in the southern island of Kyushu, on its western 
side ; a very large inlet from the sea forms here a 
magnificent harbour, and it is along the shores of 
this that the dockyard is spread. In one of the 
extensions at present in progress three new graving 
docks are under construction, having lengths of 
750 ft., 600 ft., and 475 ft. respectively. izuru 
is situated on the Japan Sea side of the main 
island ; it is the newest of the existing Imperial 
establishments, dating its first operative establish- 
ment from some four years ago. At first contrived 
principally for repairs, it is now being extended 
in directions suggestive of a very important future. 

The output of tonnage from the Imperial dock- 
yards during the past eight years has shown great 
variation from year to year. The amount launched 
per year is as follows :— 








! | | . 
Number. | Displacement, | dicated Horse- 








Date. Power. 
tons 

1900 we] 2,221 14,200 
1901 9 | 792 12,450 
1902 10 | 8,103 88,675 
1903 13 5,650 54,800 
1904 2 | 304 8,400 
1905 7 | 2,800 4,200 
1906 9 | 49,280 93,000 
1907 4 53,100 88,500 


The Most Modern Ships.—It may be worth drawing 
attention once more to the prominent ships re- 
cently built or now building in the country, dealing 
alike with warships and with mercantile vessels. 
They are as follow :— 


Battleship Aki (19,800 tons), with Curtis turbine ma- 
machery. . é ; 

Battleship Satsuma (19,200 tons), with reciprocating 
machinery. , ’ 

Armoured cruiser Ibuki (14,600 tons), with Curtis tur- 
bine machinery. : : 

Armoured cruiser Kurama (14,600 tons), with reciprocat- 
ing machinery. 

dake cruisera Sas and Ikoma (each 13,750 
tons), with reciprocating machinery. 

Despatch-vessel Mogami (1350 tons), 
turbine machinery. : 

‘ as the above are fitted with the Miyabara water-tube 
oilers. 

Tenyo Maru and Chiyo Maru (each 13,500 tons), and 
one other not yet named (13,700 tons), with Parsons 
turbine machinery, for the service of the Toyo Kisen 
Kwaisha, between Japan and America. 

Six steamers Kamo Maru, Mishima Maru, and others 
- _— 8700 tons), for the European service of the 


with Parsons 


Six steamers (each about 6000 tons), for the Osaka 
Shosen Kwaisha. ‘ 
Two steamers (each about 9300 tons), for the Toyo 


Kiem he oil-tank steamers for importing American 
crude oil. 

Sakura Maru and one other steamer (each about 3700 
tons), with Parsons turbine machinery, for the Japanese 
Volunteer Fleet. 


Subsidies to Shipping and Shipbuilding.—The 


and owning of ships in ‘‘ foreign” style was passed 
in 1870. ‘The law which is at present in force was 
passed in 1896, and is to expire in 1914. In its 
relation to shipowning, provision is made for a 
payment of 25 sen (6d.) per gross ton per 1000 
miles, to ships under the Japanese flag, engaged 
in foreign trade, of not less than 1000 tons (gross) 
and 10-knots speed. The amount of payment 
varies with size and speed, reaching a maximum of 
60 sen per ton for ships of not less than 6000 
tons (gross) and 17 knots. The amount also 
varies with the age of steamers, the ful] sum 
being due for the first five years after launch- 
ing ; it is then reduced 5 per cent. per year up to 
the fifteenth year, when it is entirely withdrawn. 
Ships taking advantage of this provision are granted 
a certificate called the ‘‘ Navigation Encouragement 
Certificate.” For competition with foreign com- 
panies the encouragement thus provided proved 
insufficient, and in 1899 a very important new 
departure was made. Special contracts were 
entered into with various Japanese steamship com- 
panies to run regular services on certain definite 
routes. The routes and companies obtaining the 
advantage of these subsidies are the a 
Seattle, and Australian lines of the Ni pon Yusen 
Kwaisha, the San Francisco line of the ‘Toyo Kisen 
Kwaisha, the more local lines of the Osaka Shosen 
Kwaisha, and two or three other less well-known 
companies. For the European line the contract 
calls for twelve vessels, each of 6000 tons gross and 
14 knots speed ; for the Seattle line three vessels, 
each of 6000 tons and 15 knots ; for the Austra- 
lian line three vessels of 3500 tons and 16 knots ; 
for the San Francisco line three vessels of 6000 
tons and 17 knots. The number of steamers posses- 
sing the Navigation Encouragement Certificate in 
March, 1907, was thirty-two, of an regate ton- 
nage of 105,000 tons. The owuership of these 
steamers was divided as follows :— 


Nippon Yusen Kwaisha, fo of 60,530 tons. 
Mitsui Bussan Gomei Kwaisha, eight, of 25,114 tons. 
Osaka Shosen Kawaisha, six, of 10,405 tons. 

Mitsui Bishi Goshi Kwaisha, two, of 5576 tons. 

Government railways, two, of 3359 tons. 

The payment under this head was 961,779 yen 
in 1907-8, estimated to be increased to 3,483,955 
yen in 1908.9. 

The number of steamers owned by the six sub- 
sidised companies under contract to carry out the 
above-noted services were (early in 1907) :— 


Number. Gross Tons. 
Nippon Yusen Kwaisha ... 78 253,363 
Toyo Kisen Kwais ake 6 35,279 
Osaka Shosen Kwaisha ... 100 110,741 
Konan Kisen Kwaisha" ... 3 3,329 
Daito Kisen Kwaisha* 15 384 
Oya Shosen Kwaisha 2 3,215 


The amount of subsidies paid in this connnection 
was 6,756,763 yen in 1907-8, and is estimated to 
be 6,886,300 yen in 1908-9. 

In its relation to shipbuilding the law of 1896 
provided for a payment on both hull and machi- 
nery : for the hull, when the gross tonnage is 
between 700 tons and 1000 tons the rate is 12 yen, 
and when the gross tonnage is above 1000 tons the 
rate is 20 yen per ton; for the machinery the rate 
is 5 yen per indicated horse-power actually deve- 
loped upon trial, no payment, Teena, being made 
for machinery unless the tonnage exceeds 700, and 
the hull thereby entitled to its share. Steamers 
claiming these subsidies must necessarily be con- 
prema in Japan ; they must, moreover, comply 
with the shipbuilding regulations of the Japanese 
marine bureau. Up to March, 1907, sixty-seven 
steamers, of an aggregate gross tonnage of 138,900 
tons, had been built to take advantage of this law. 
Sixteen of these vessels, with an egate gross 
twenty-one, with an aggregate gross tonnage of 
27,572, to the O.S.K. The payment under this 
head was 677,348 yen in 1907-8, and is estimated 
to be 1,995,440 yen in 1908-9. 

Steelmaking in Japan.—The only steel works in 
the country for the manufacture of mild.steel ship- 





* Later in 1907 the Konan Kisen Kwaisha and Daito 
Kisen Kwai became absorbed into the combination 





referred to in our former article, the Nisshin Kisen K.K. 


first law for the purpose of assisting the building | j: 


tonnage of 65,436, belong to the “N.Y K. and | Peey 





building material are the Government works, 
situated near Wakamatsu, in the southern island of 
Kyushu. Whether the new establishment now 
being developed in the northern island, the Hok- 
kaido (at Mororan), by the joint action of the Arm- 
strong firm, the Vickers firm, and Hokkaido Tanko 
isen K.K. will be available for similar purposes 
belongs, perhaps, to the undetermined events of 
the future ; but in any case the present consumer 
has only the one source of supply without going 
to Europe or America. This Government steel 
foundry, as it is termed, has been doing work since 
1901, increasing both in volume and in utility. 
During the late war its produced material was all 
requisitioned for military purposes, but at present 
both the Imperial Navy Department and private 
firms —- in the advantage of getting the 
steel material they require without sending for it 
from abroad. In the case of some of the large 
vessels building at the Imperial Dockyards of Kure 
and Yokosuka it is said that nearly all the material 
in their construction has been obtained within the 
country ; and private shipbuilders are certainly also 
getting a share of the output of the steel made 
at Wakamatsu. The plant comprises 12 Siemens 
furnaces of two sizes (25 tons the smaller), and 
four Bessemer converters. The four larger Siemens 
furnaces and two of the Bessemer converters are new; 
before they were brought into working order the 
output in any one year had been 100,000 tons, a large 
proportion being rails; with the enlarged plant an 
output of 270,000 tons is anticipated, one-third of 
which will be hard steel, and the remainder avail- 
able for structural purposes, that used in the 
shipyard forming a large proportion. 

Cast steel, within certain limits, is produced 
more generally than plates, angles, &c. Both at 
Yokosuka and at Kure plant exists for the an ogee 
and the heavy castings for warships are made at 
both these establishments ; indeed, - Kure, with its 
gun factory, is capable of making castings of any re- 
quired weight and intricacy. Inseveral private works 
steel-making for castings is also effected, and at 
least one work has been established for the supply 
of anchors and other castings of moderate weight. 

Oonclusion.—From the foregoing notes it will be 
clear that, for the present at least, Japan is com- 
mitted to a distinctly forward policy, both in her 
shipowning and in her shipbuilding. How keenly 
she is interested in the latter is attested, among 
other signs, by the number of students at present 
under training in this subject at the Imperial Uni- 
versity of Tokio. Spread over a three years’ course, 
these now number 115; five of them are Navy 
students, training as Imperial naval constructors; the 
remainder are students of mercantile shipbuilding. 
The age of these students at commencing is about 
twenty-one years, at finishing twenty-four ; and the 
course of study aims at qualifying them so that any 
problem that the future may bring may be within 
their grasp. The practical part of their training is 
undoubtedly insufficient, but is good so far as it 
goes ; in the case of the most capable and energetic 
men, it is supplemented, in the early days of their 
shipyard employment, by the nature of the work 
they are given todo. The more ordinary drawing- 
office work and oversight in the shipyard falls to 
other allen y men whose | groans knowled 
is supplemented by a course of training in one (of 
several) technical schools or colleges, or in a special 
school for apprentices and foremen. 

The present expenditure on the navy is part of 
the nation’s policy, calling forth vehement criticism 
among the mercantile community at home, and the 
nation’s critics both at home and abroad. The 
encouragement given to shipping and shipbuilding is 

enerally acquiesced in, as essential to development. 
he number of years required before these can 
be self-supporting, and independent of subsidy, can 
scarcely be estimated ; the future alone can decide. 





Towers FoR Ex:xrcrric Power TRANSMISSION LINES. 
—Steel towers 71 ft. high are being used on the 100,000- 
volt transmission lines of the Great Western Power : 
‘ ornia. The towers are of rec lar base 
17 ft. square, and the cross-arms are placed 10 ft. apart. 
Three cross-arms are used with suspended insulators hung 
from their extremities 17 ft. 1 in. apart on the upper arm 
and 18 ft, 1 in. on the lower, so that the wires will be 6 ft. 
from the nearest part of the tower. The when 
tested vertically, were to stand asimultaneous horizontal 
pull of 1000 Ib. at the top and 2500 Ib. at each of the 
cross-arms, or else a horizontal pull at the end of one 
cross arm of 30001b., while the cross-arms support each 
a wees of 1000 Ib. The towers were galvanised, trans- 
ported in pieces, bolted up and raised into the vertical 





position complete. 
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GRINDING-MACHINES AT THE FRANCO-BRITISH EXHIBITION. 
CONSTRUCTED BY MESSRS. SELIG, SONNENTHAL, AND CO, ENGINEERS, LONDON. 
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Fia. 3. 








Fic. 1, 


Messrs. Sevic, SoNNENTHAL AND Co., of London, 
have the largest show of machine-tools at the Franco- 
British Exhibition, many of which, however, have been 
described in ENGINEERING. Nearly every class of tool 
is represented. Among the collection are some novel- 
ties, a selection of which we now illustrate. 

The photograph, Fig. 1, shows an automatic grind- 
ing-machine (Sellick’s patent) for involute cutters. 
The mechanigm is self-contained on a hollow standard, 
on which the cutter-slides are mounted, and the 
emery-wheel ee on @ pillar standing on an arm 
seen at the left. The spindle is belted, as shown, and 
the machine is started and stopped by throwing over 
a belt on the fast and loose pulleys by the shipping-bar 
passing to the right-hand side of the machine. The 
grinding-wheel spindle runs io |all-bearings, and the 
wheel is adjustable on its spindle to compensate for the 
wearing of the wheel. All movements are imparted 
to the cutters, which are carried on standard bush- 
ings, hardened and ground to fit a vertical stem seen 
in front of the grinding- wheel. Cutters are ad- 
justed for height to bring them central with the 
wheel by means of a screwed collar’below the bushing. 
A ooiled spring tightened by a knurled nut, both seen 
above the bus ing, tighten the cutter to prevent it 
from turning back when a pawl which advances the 
cutter by the —e of one tooth is returning. This 
pawl is seen in front of the cutter, carried in its slide, 
and this with the vertical stem with the mechanism 
which actuates the various cutter movements is carried 





Automatic Grinpinc-Macuine (SELUCK’s Patent). j 


on a long slide, termed the working slide, which will 
be recognised as the one with the convex-top face, and 
which is carried and moves bodily on a lower or setting- 
slide adjustable by veed edges on the top of the pillar. 
The various movements are as follow :— 

The setting-slide is adjusted by a hand-wheel at the 
rear (not seen) until the grinding-wheel is set into 
the bottom of the tooth-space of the cutter, the posi- 
tion of the slide varying, of course, with every diffe- 
rent size of cutter. The upper or working slide is fed 
inwards by the rope-drive shown, once for each tooth. 
There is a stop seen in contact with the cutter, and 
carried on a small slide, which locates the exact posi- 
tion of the cutter teeth, and whence the feed is obtained 
automatically, ites slide being actuated by a pawl and 
ratchet wheel at each revolution of the cutter. The 
depth of cut is set by means of a worm and quadrant 
rack seen in the photograph. Flanking this, a little 
below, two rods are seen ; the one on the left is used 
to alter the pitching by means of quadrant slots. The 
one on the right draws down the stop slide, so causing 
the stop to clear the tooth in which it has been in 
contact while the cutter is being advanced one tooth 
by means of the arm on the left actuating the pawl 

ready mentioned. These operations are entirely 
automatic after the machine has been set up. 

A useful cutter-grinder, which is hand-operated, is 
shown in Fig. 2, on the present It is mounted 
on a pillar, but the latter is not included in the 
view given. The pitching is done by means of index- 





GRINDER wiITH GuARD HineeEp on Bors Sips. 


plates, which are interchangeable on the slide, and 
encircling the stem which carries the cutter. The 
action is simple. The movement of the lever at the 
te side effects the pitching against the pins 
which stand up from the face of the index plate and 
the notches in the edge of the plate. The depth of 
the tooth to be und is regulated by a screw seen 
at the right hand, abutting against a square face on 
the slide. The finger adjacent enters the notches in 
the upper index-disc. The object is to press the face 
of the cutter — the grinding-wheel at the instant 
of grinding. That face of each notch against which 
the finger is pressed is formed as a slight inclined 
plane, so that the effect is to give a slight turn to the 
cutter, pressing the tooth against the wheel. 

The hinder part of the hood is prolonged into a 
nozzle. The result is that the action is similar to that 
of a fan, the particles of dust being driven backwards 
and out of the nozzle. 

There are several tool-grinders at this stand which 
are of interest, as containing improvements on earlier 
designs. Sliding guards are a feature, in some the 
guards resembling telescopic shutters moving in 
grooves within the faces of the wing plates. This 
permits of exposing the upper portion of the wheels 
when windlass Another grinder has provision for 
raising or lowering the depth of the water around the 
wheel by depressing or elevating floats on each side 
of the wheel by means of a lever in front. A grinder, 
Fig. 3, has its guards at pe on both sides, so that 
either side of the wheel can be exposed, one for 
running towards the tools, the other away from, to 
suit both wood and metal workers. The bull-nose is 
a feature on one of the guards. It is an enlargement 
just above the termination of the guard which encloses 
a considerable volume of water in contact with the 
wheel just above the tool being ground. 
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THE GEIPEL 


“RAPIDITY” 


STEAM-TRAP. 


CONSTRUCTED BY MESSRS. WM. GEIPEL AND CO., ENGINEERS, LONDON. 


Figd. 
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Ir is almost exactly nine years since—on page 25 of 
our sixty-eighth volume—we illustrated the now well- 
known Geipel steam-trap. Since then important im- 

rovements have been made in its construction. So 
ar as the principle of its action is concerned, the trap 
remains unaltered, the advantages of the expansion 
rs in the original design having been retained. 

arious additions and alterations have, however, been 
made, which, it is claimed, add greatly to the useful- 
ness of the ap tus; and, in order to distinguish 
the new trap from its- predecessors, it has been given 
the title of the ‘‘ Rapidity ”’ steam-trap. The feature 
of the Geipel trap which has appealed most strongly 
to engineers is the method by which the expansion is 
multiplied without the use of levers, cranks, &c., by 
which means great simplicity is obtained. 

In the new trap the valve is so arranged that it is 
held on its seat by the steam pressure, instead of against 
that pressure, as in the ordinary trap, and, conse- 

uently, a valve of much’ larger area can be 

he valve is also of the rotating type, and tends to 
grind itself in every time a discharge takes place. In 
addition, the action of the valve is such that'it is forced 
well off its seat when blowing through, giving thereby 
& maximum opening. valve is easily inspected 
and cleaned, because it is quite loose and-can got 
out of its casing by simply unscrewing a cover, with- 
out in any way interfering with the steam connections 
or other parts of the trap. Another advantage is that 
the trap will work through considerable of 
temperature without adjustment. The loss of heat by 
radiation has also been reduced and is stated to be 
even less than in the ordinary Geipel trap. The con- 
struction of the ‘‘Rapidity” trap will be understood on 
reference to Figs. 1 and 2, above, the former of which 
is a part sectional elevation, and the latter a plan. 
From these it will be seen that the brass tube A, which 
forms the inlet and receives the water from the vessel 
to be drained, is at the bottom of the trap, and the 
iron tube B constituting the outlet, is at the top. This 
arrangement is similar to that of the ordinary trap. 
In the “‘Rapidity” trap, however, the connection from 
the end of the brass pipe is through a channel which 
leads to the up side of the valve C, as may be seen 
in Fig. 1, ins of to the lower side, the connection 
from this latter being to the iron pipe B ; the pressure, 
therefore, comes on the top of the valve instead of below 
it. Normally the valve is held on its seat by the 
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steam-pressure helped by a light spring. When the 
trap is cold or full of water, the brass tube A has, of 
course, contracted more than the tube B, thereby 
allowing the valve-casing D to be in its lowest position ; 
and the spindle E, which abuts against the lever F, is 
in contact with the valve, and has raised it from its 
seat. On the entry of steam into the brass tube, 
however, the latter expands, and moves the valve 
casing upwards. The steam pressure and the light 
spring over the valve close and hold the latter tight 
until water has again entered the brass tube and cooled 
it, upon which the valve-casing is again moved 
down and the valve opens. When the valve begins 
to open a rush of water takes place, which forces the 
valve upwards, and a large opening is secured, which 
gives a rapid discharge. Owing to the valve being 
separated from the spindle E, it is not held fast by the 
friction of the stuffing-box. It is also provided with 
vanes, which, as the water rushes through, cause it to 


used. | rotate and grind itself in at each discharge, this action 


tending to keep the seat in good order. It is claimed 
that with this form of construction there is no dribbling, 
and a sharp blow-through occurs until all the water 
is discharged, when the trap suddenly closes. By 
depressing the lever F, either by hand or by foot, the 
trap ma blown through. This form of ‘‘ Rapidity” 
trap will, without adjustment, work with considerably 

reater ranges of pressure than even the old type. 
For example, a trap adjusted to close at 60 Ib. will, 
it is said, work to 150 lb., or a trap adjusted at 90 lb. 
will work up to 180 lb. _ square inch. 

Although this is a wide range, it is not sufficient to 
satisfy the requirements of the Admiralty, who specify 
that a trap must be capable of working from atmo- 
spheric pressure to 300 lb. per square inch without 


adjustment. For this purpose Messrs. Geipel and Co. 
have brought out their Admiralty type of ‘‘ Rapidity” 
trap, which ® illustrate in Figs. 3 and 4, the former 


being a part sectional elevation, and the latter a plan 
seen from below. The trap embodies the features of 
the ordinary “‘ Rapidity” trap just described, but, 
in addition, is provided with the automatic adjust- 
ment shown underneath the body of the trap in Fig. 3. 
This consists of a cylinder which is connected to the 

ressure side of the valve body by the coiled tube G. 

side the cylinder is a piston which is controlled by 
a helical spring, and alters the adjustment as the pres- 
sure rises and falls. The action will, howcver, be so 





easily understood by reference to the illustrations 
that further description is unnecessary. We under- 
stand that over fifty vessels of the British Navy are 
now fitted with Geipel’s traps. 





CALIPERS FOR TURBINE-BLADES. 

In the accompanying figure we illustrate a caliper- 
gauge, the subject of an application for a patent jointl 
by Messrs. John I. Thornycroft and bo. Limited, 
Southampton, and Mr. T. Donaldson, for measuring the 
distances between the blades of steam-turbines. is 
instrument consists of a light metal frame, carrying at 
its lower extremity small fixed arms, and at the up 
end an index scale. In this frame is also carried a 
rotating spindle, which has, at its lower end, an arm 
corresponding to the caliper point on the frame, and 














at its upper end an index-pointer. The index-pointer 
is ‘am over to one side by a tongue-spring partly 
visible behind the arm. By means of this spring the 
ee points are kept apart and up against the 
blades, the space between which it is desired to mea- 
sure. 

At the lower extremity is a screw to regulate the 
distance up from the root of the blade at which the 
measurement is to be taken, the end of the screw 
resting on the rotor-drum. This is usually adjusted 
to half the height of the blade. We may add that two 
small fixed arms are provided and one movable arm, in 
order to lessen the rlak of a measurement being taken 
with the calipers on the skew. 





PgrsonaL.—We are informed by Messrs. Samuelson 
and Co., Limited, Britannia Works, Banbury, that their 
connection with Messrs. Briddon and Fowler, for the 
supply to them of milling machinery, having terminated 
they are now pre to deal direct with purchasers for 
all the classes of milling machinery they manufacture. 
Messrs. Samuelson, of course, also manufacture Roots’ 
blowers, power-hammers, foundry moulding machinery, 
harvesting machinery, &c.—Mr. John Fisher, lately with 
Messrs. Harland and Wolff, Limited, Belfast, has been 
appointed manager of the Dry Dock Department of the 

hames Iron Works Shipbuilding and Engineering Com- 

y, Limited, Canning Town, E., in succession to the 
te Mr, Austin Doe. 





Tenpers Invirep.—The Board of Trade Journal 
reports that a call for tenders has been made by the 
Grecian Ministry of the Interior for two floating-caisson 
steel gates for two dry docks under construction at the 

rt of the Pirus. enders will be received by the 

irector of’ Public Works, Athens, up to September 12. 
Conditions, , and drawi may be seen at the Board 
of Trade Commercial Intelligence Branch, 73, ay 
hall-street, E.C.—Tenders are also called for by 
Prefecture of Rouen, Department of the Seine Inférieure, 
Fraitce, for the building of new quays on the right bank 
of the Seine, at Rouen. This work is estimated to cost 
about 26,1207. Tenders will be received up to Sept- 
ember 2, and a deposit of 2002. will be uired to 
gualify any tender. — The municipality of ona 
invite tenders for the supply of two steam-rollers, each 
of a weight in working order of 15,000 + ey and 
and of two scarifiers, each capable of breaking up from 
4000 to 5000 square metres of road surface per diem. 
Tenders must delivered before September 4, ad- 
dressed to the Ni iado de Ensanche de la Secretaria 
Municipal, ona. — The Gaceta de Madrid of 
August 4, containing notice of this call for tenders, may 
be seen at the above-mentioned Board of Trade office, 73, 
Basinghall-street. The Gaceta for August 8, also to be 
seen at this office, contains a notice inviting firms to 
submit tenders for the extension of water works at 
Saragosa, which works are estimated to cost about 
107,600. Tenders must be in by September 12, and 
deposited at the Casa Ayuntamiento, Saragossa. A sum 
of 5380/ will be required to qualify any tender. — 
are also invited to be submitted to the Junta de Obras del 
Puerto, Huelva, by September 8 for the supply of a 
floating motor-crane, of 30 tons capacity, for use at that 
port. A deposit of 5 per cent. be required to qualify 
any tender. 
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CRASTER HARBOUR. 


Apout six miles north-east of Alnwick, in Northum- 
berland, is the little fishing village of Craster, situated 
at the mouth of a rivulet running into the North Sea. 
Except for a certain amount of gonpine in the 
neighbourhood the population is almost entirely de- 
pendent upon the fishing industry, but until recently 
the latter was carried on at a disadvantage owing to 
the lack of any harbour for the boats. The construc- 
tion of a harbour had been talked of for many years, 
but nothing was done until 1904, when Mr. T. W. 
Craster, of Craster Tower, took steps to obtain Parlia- 
mentary sanction for such a scheme. The Craster 
family are closely associated with the district, havin 
held the Manor of Craster for close on 750 years, an 
the harbour was provided by them to perpetuate the 
memory of —_ John Craster, who fell in action 
during the Thibetan Expedition of 1904. Oa the 
North Pier a gun-metal tablet commemorates this 
fact, the inscription being surmounted by the crest of 
the Craster family, and the punning motto HODIE: 
FELIX-CRAS:TER. 

The first intention was to construct quite a small 
harbour, but assistance having been granted by both 
the Fishery Board for Scotland and His Majesty’s 
Treasury, a more ambitious scheme was under- 
taken. When this is complete the harbour will 
contain a water area of about 1? acres, with a 
depth of 144 ft. at high water of ordinary spring 
tides, and about 11} ft. at neaps. The landing ac- 
commodation will be: at the North Pier, 170 ft.; at 
the South Pier, 190 ft.; and at the West Quay, 210 ft. 
Work was started in October, 1905, by excavating the 
solid basalt, by the removal of which the harbour is 
being formed. This involves some heavy quarrying, 
and the conditions prevent very rapid progress bein 
made, The first concrete for the piers was deposite 
in July, 1906, and the North Pier was completed in 
September, 1907, the South Pier being now proceeded 
with. The concrete used consists of three parts 
crushed whinstone, obtained locally, two parts sand, 
and one of Portland cement from the Medway. The 
approaches to the piers are covered with whinstone 
blocks. The concrete landing-places are reinforced 
by embedded steel rods, which also bind together the 
inner and outer walls of the piers. The latter are 
further strengthened by cross-walls at intervals, be- 
tween which is a hearting of rubble stone. 

There is a wide, deep, and safe approach to the 
harbour, and the interior is entirely sheltered from 
westerly winds, and partially so from winds from the 
north and south. When finished, it must add ver 
substantially to the prosperity of Craster, whic 
already contains four fish-curing establishments. It 
is also ho that a regular shipping trade may be 
developed for the export of whinstone (basalt), which 
is so plentiful in the neighbourhood. The work of 
construction is being carried out by Messrs. McLaren 
and Co., of Embleton, Northumberland, under the 
supervision of Mr. H. B. Currie, representing the 
engineers, Messrs. J. Watt Sandeman and Son, of 
Newcastle-on-Tyne, who drew up the plans. 





“‘Tiste NavALE FrANcAIsE.”—This booklet, songs 
by Mr. B. Leportier, and published by Mr. J. Alté, 

‘oulon, has been recently issued, revised down to July 
last. It gives, as usual, information on the French naval 
officers, and general particulars on the units forming the 
French Fleet. 





Tuer InstiTuTION OF Mininc Enaineers.—The nine- 
teenth annual general meeting of the Institution of 
Mining Engineers will be held in Edinburgh on September 
2, 3, and 4. roceedings will commence at 11.30 a.m, 
Wednesday, seemed 2, with the annual general meet- 
ing, held in the large hall of Dowell’s Rooms, 18, George- 
street. At 6 p.m. the annual dinner will take place at 
Macgregor’s Royal Hotel, 53, Princess-street. On Thurs- 
day, September 3, a visit will be paid to the Wemyss 
Collieries of the Wemyss Coal Company, Limited, the 
party leaving Edinburgh at 935 a.m., or Glasgow at 
9a.m. Luncheon will be at Wemyss Castle. In the 
morning the Wellesley and Denbeath Pits will be visited, 
and in the afternoon the Michael Pit, members leaving 
for Edinburgh and Glasgow from Kirkcaldy-road Station 
at434p.m. An alternative visit is also a for this 
day to the Pumpherston Oil Werks and shale mines of 
the Pumpherston Oil Company, Limited, the party 
leaving — at 10.35 a.m., or Glasgow 9.27 a.m. 
for Uphall, lunch being provided at the works. On 
Friday, September 4, an excursion will be made b 
special steamer on the Clyde, members leaving Edinburg 
at 8.55 a.m., or Glasgow 10.25 a.m., the boat Be joined 
at Gourock, the trip including the Kyles of Bute and 
Arran. Among the papers down for discussion are the 
following :—‘‘ -Dust and its Treatment with Calcium 
Chloride,” by Mr. H. Hall, His Majesty’s Inspector of 
Mines; ‘‘The Practical Use and Value of Colliery 
Rescue Apparatus,” by Mr. G. Blake Walker; ‘‘ Deep 
Diamond-Boring,” by Mr. J. Thomson; ‘ Calcining 
Kilns,” by Mr. G. Jones; “The Utilisation of Sew: 
for the Production of Crude Oil and Ammonia,” by Mr. 
M. F. Purcell ; ‘‘ Notes on the Winning of Crude Oil,” 
by Mr. D, M. Chambers, &c. 


TWO DISTINCT ASPECTS OF MODERN 
ENGINEERING. 
To THe Epiron or ENGINEERING. 

_ Srr,—So universally embracing have the advances and 
improvements of engineering now become, in the arts of 
peace, that it may be truly eaid that there is nothing we 
can eat, drink, wear, or use in any possible form which 
does not owe its excellence and cheapness in manufacture, 
and economy in transport to this science. _ 

During a lifetime sp2nt very happily in its study and 

ce these facts have often been very forcibly brought 
ome to me, especially, by the inventions and discoveries 
vf talented men, who, during the last hundred years, 
have thus accomplished many wonderful things which 
have enriched the world, amidst, too, a great deal that 
bas been very baffling and disappointing, and even con- 
sidered ‘im ible.” When, however, we note the 
application of engineering to the arts of war it assumes a 
totally different aspect, since its ever-increasing expan- 
oe Say to impoverish a nation when unnecessarily 
ap § 
he ¢ firms who manufacture enormous guns and 
col armour-plates, and wonderful ships now costing 
about two millions each, have deservedly acquired a fame 
which girdles the earth in every direction. Is it not, 
however, a serious fact that, after all that has been done 
during the last half century to improve our Navy, we are 
— no better off, and financially very much worse 
off, with ships costing, say, 1,000,000/. each, than we were 
in the old days of tim three-deckers, costing only 
100,000/., simply because every improvement we have 
made has been adopted by other countries in their 
race for superlative efficiency along this pathway of 
science ? 

Suppose, for example, that two great nations—call them 
Assyria and Babylonia—have each a navy costing ten 
millions. If, however, the former doubles his fleet, and the 
latter does the same soon afterwards, it is evident that 
while their technical relations are no better than they were 
before, their national expenditure has been doubled, thus 
indicating the principle which variously permeates those 
enormous extensions of naval power throughout the 
world we so frequently hear of. It is, therefore, very 
regrettable that so much treasure should be needlessly 
expended, when some practical and permanent under- 
‘standing might be gy ong oe in the interests 
of n this, however, King Edward has set a 
splendid example, and others are now moving in the same 
direction ; but although much has been done, much more 
remains to do, especially in view of revolutionary move- 
ments in science even now foreshadowed, and also in view 
of the increased prosperity of the world at large which is 
sure to follow, 

Hence it will be seen that while, in the arts of peace, 
engineering has immensely benefited mankind, the same 
science, through ag mage expansion in the arts of war, 
has laid a heavy tax upon the nations, and otherwise pro- 
duced unhappy results, which might well be avoided in 
the future. 

Yours truly, 
; J. W. C. Hatpane, M. I. Mech. E. 

65, Antrim Mansions, Hampstead, N.W. 





‘** ECONOMY OF FERRO-CONCRETE 
DESIGN.” 


To THE Eprror oF ENGINEERING. 
Srr,—As one who has had experience in the real 
practical design of reinforced-concrete work, and who isin 
touch with those whose experience goes back for twenty 


years, may I be permitted to make a few remarks con- 
yo r. Oscar Faber’s article in your issue of 
ugust 7. 


© begin with, he makes an entirely erroneous state- 
ment—to wit, ‘It is often stated that the most econo- 
mical percentage of steel in a beam is that in which the 
highest permissible stresses are produced, both in the 
steel and in the concrete, when the beam is fully loaded ; 
whereas it can be shown that it is often economical to 
insert a higher percentage of steel, and keep the stress at a 
lower value . . &c.” 

I think the absurdity of the latter part of this state- 
ment should be obvious to any reader. 

Mr. Faber gives the correct elementary equations 
establishing the moment of resistance of a reinforced 

m, 

_ From these same equations it follows that if the quan- 
tity of steel be increased below the neutral axis in a sec- 
tion of defined depth and width, there is no increase in 
the moment of resistance of that section unless we also 
increase the stress on the concrete above the neutral axis, 
since the forces above and below must be equal ; and it 
is impossible to increase this stress unless we increase the 
strength of the concrete. 

If we do so increase the strength of the concrete by 
adding cement, then again a new ‘* economic” percentage 
of reinforcement can be found from the usual equations. 

If we further wish to increase the quantity of steel 
below the neutral axis, after reaching the limit of richness 
of concrete, then we can only balance this increase by 
an addition of steel above the line ; but as this steel can 
only be 8 at one-half of its proper value, this is 
obviously uneconomical, although necessary in some 
cases. 


If we continue to increase the steel above the neutral 
axis until it equals that below the axis, then we get 
merely: the condition of a steel beam bedded in concrete, 

no economy at all over the same. 

Mr. Faber’s elaborate tables, as might be expected, do 
not ap to bear out his assertion; and the actual 
economies he claims to establish are so microscopic as to 








be negligible. 


By doing the opposite thing to that suggested by Mr. 
Faber—that is, increasing the depth of concrete—an 
economy of steel can be made, and, in fact, this is fre- 
quently done in practice, more particularly in the case of 
T-beams. There are, in fact, + A ractical considera- 
tions in the design of T-beams which are neglected by 


Mr. Faber. 
Tam, i faithfully, 
. B. Gates, Assoc. M. Inst. C.E. 
5, Victoria-street, Westminster, London, 8. W., 
August 12, 1908, 
[As Mr. Gates’ letter, printed above, was received too 
late for insertion last week, a proof of it was forwarded 
to Mr. Faber, whose reply is given below.—Ed. E.] 





To THe Eprror or ENGINEERING. 

Srr.—In his criticism of my article on ferro-concrete, 
Mr. Gates quotes a statement which I proved at some 
length, and, failing to understand it, remarks, ‘‘I think 
the absurdity of the latter part of this statement should 
be obvious to every reader.” 

Since Mr. Gates “‘has had experience in the real prac- 
tical design of reinforced-concrete work, and is in touch 
with those whose experience goes back for twenty years,” 
it is, perhaps, presumptuous on my part to suggest that 
the statement is perfectly correct, and that a more care- 
ful study of my article might have been worth while. 

I will, however, briefly restate the point in a general 
way ; it is shown in cxtenso in my article. 

My statement runs :—‘‘ It is often stated that the most 
economical percentage of steel in a beam is that in which 
the highest issible stresses are produced, both in the 
steel and in thé concrete, when the beam is fully loaded ; 
whereas it can be shown that it is often economical to 
insert a higher percentage of steel, and keep the stress at 
a lower value, the saving in concrete exceeding the cost 
of the additional steel.” 

Consider a section of a beam, and suppose the per- 
—- of steel to be 0.675, in which case the concrete 
would be stressed to 600 lb. per square inch when the 
steel is stressed to 16,000 lb. per square inch. 

Now, consider the same section of beam with a larger 

reentage of steel. The effect of adding more steel is to 
ower the neutral axis, and thereby increase the area of 
concrete in compression. Keeping the stress in the con- 
crete at the same value, the total compression is increased, 
and the stress in the steel, determined by the considera- 
tion that the total compression shall equal the total ten- 
sion, will be found to be slightly less than it was, due to 
the increase in the area of steel. 

It now remains to be considered whether the increase 
of strength is sufficient to warrant the increase in the 
steel used. Taking average prices of concrete and steel 
work, I have shown that up to a certain point this is so. 

Suppose, for instance, we increase the percentage of 
steel from 0.675 to 1, the cost is increased by 4.7 per cent., 
while the moment of resistance is increased by 5.8 per 
cent. 

(These figures are taken from my Table I.,of which 


Mr. Gates is pleased to observe, ‘* Mr. Faber’s elaborate 
pone as might be expected, do not bear out his asser- 
tion. 


Many other considerations increase the relative economy 
of the second design. 

(a) The cost of shuttering is less, since, for a given 
strength, the second beam is smaller. 

(6) A lighter construction is obtained, thus reducing 
dead-load to be ps a , 
_ (c) A cheaper quality of steel may be used, as the stress 
is kept at a lower value. 

(aed (b) are carefully considered in my article. — 

. Gates’ difficulty in understanding my point is not 

far to find. He says:— ; 

‘Mr. Faber gives the correct elementary equations 
—" the moment of resistance of a reinforced 


m. 

“ From these equations it follows that if the quantity 
of steel be increased below the neutral axis in a section of 
defined depth and width, there is no increase in the 
moment of resistance of that section unless we also increase 
the stress on the concrete above the neutral axis, since the 
forces above and below must be equal; and it is impos- 
sible to increase the stress unless we increase the strength 
of the concrete.” ‘ 

It is obvious from this that Mr. Gates does not realise 
that increasing the quantity of steel lowers the neutral 
axis, thereby increasing the area in compression, and that 
without increasing the stress, the total compression and 
the moment of resistance are thereby increased. This is, 
however, easily seen from the ‘‘correct elementary equa- 
tions.’ 

I shall be pleased to explain any other point to Mr. 


Gates. 
Yours faithfully, 
Oscak Fase, B Sc. (Lond.). 
21a, Pier-road, Rosherville, Kent. 





‘THE PROBLEM OF FLIGHT.” 
To THe Eprror or ENGINEERING. — : 

Srr,—Permit me, on behalf of all true philosophical 
inquirers in the world of aviation, to thank you for your 
sober and able remarks on the real capabilities of the 
Wright aeroplane. Furthermore, allow me to endorse 
Mr. G. L. O. Davidron’s letter with cordiality. I note 
with surprise his advocation of the formation of 4 
national ‘‘Aerial League,” which I personally have 
strenuously pro’ also in other technical journals, 
suggesting the same title for such an easily accessible and 
mutually helpful nucleus of engineers scientists who 
will actually work. I shall be happy to do all I can to help 





such an institution, and know men of the higher school of 
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aeronautics who also will assist. Will others interested 
in this problem kindly write me, so that an inaugural 
meeting bs arranged, and work commenced at once with- 
out further cx cathedrd discussion ? 
I am, Sir, yours faithfully, 
Epeark E. WItson. 
67, Sutherland-street, Pimlics, London. 





To THE Eprror or ENGINEERING. 

Sm,—As some of your readers seem to imagine that 
all of the screws that I experimented with had square 
corners, I am sending you herewith a photograph a 
group of eight screws. All of these screws were 18 in. 





an infinite force, and is, therefore, impossible, so that 
the plane must in some manner cause a gradual accelera- 
tion of the air. It is, therefore, somewhat misleading to 
speak of the air as not having time to get out of the 
way, though that phrase may be justifiable in considering 
 * ppd — —— of es oy > otent 

s s the problem in general, Sir Hiram Maxim 
and others have shown clearly that the helicopter is in a 
hopeless position as com with the aeroplane. The 
maximum possible lift of a horizontal screw of any size, 
working under given conditions, can be easily ascertained. 
Even were that maximum obtained, the case would be 
hopeless, but no aerial ecrew yet built has given so much 





in diameter, and, with the exception of K, they-all had 
a pitch of 24 in., K alone having a pitch of 18 in. — 

The screw that did the best was J; E and F did very 
well; H was nearly as good as J, and G was a very bad 
screw indeed. 

Yours truly, 


London, August 18, 1908. Hream 8. Maxim. 





To THE EpiTor OF ENGINEERING. 

Srz,—In his reference to my previous letter Mr. 
Thurston, in your issue of the 3lst ult., states, in effect, 
that the lift of an aeroplane is increased above that due 
to the downward momentum ofthe air by the compres- 
sion below and the suction above it. It is true that the 
lift is proportional to the compression and suction, but 
the lift is nob equal to the sum of those effects plus the 
momentum effect, though they must all be taken into 
account when considering the energy expended. : 

The momentum imparted to the air and the compression 
(using that word to include both compression and rare- 
faction) are concurrent effects, each being a measure of 
the other, and either one measures the lift, but not both 
together. oe; : 

No known substance is absolutely rigid—that ia all 
substances are more or less compressible; and a force 
applied to any body will compress it to an extent 
depending on the amount of the force and the nature of 
the substance of the body. When one billiard-ball 
collides with another the resulting change of motion sets 
up a reaction between them, and the parts of the balls in 
contact are compressed ; and so long as the force between 
the balls continues to act there is compression, which is 
proportional to the force, the latter being equal at any 
instant to the rate of transfer of momentum from one 
ball to the other at that instant ; but we do not estimate 
the force between them by adding the compression effect 
to the change of momentum. The force is found by 
measuring either effect ; but it is usual, and more con- 
venient, to take the rate of transfer of momentum. 
Similarly, if the air is set in motion by a plane, 
the reaction will compress the air below it and 
rarefy the air above it; and there will be a corre- 
sponding downward motion from the plane below it, and 
towards the plane above it. We cannot have the com- 
preasion or rarefaction without a corresponding motion— 
i.¢., momentum ; and, conversely, we cannot have the 
motion without the compression and rarefaction. The lift 
of the plane may be measured by the difference between 
the total pressures on the under and upper surfaces of the 

lane, or by the total mass of air set in motion (above and 

low the plane) per second, multiplied by its average 
downward velocity in feet per second. The energy of 
compression and rarefaction represents the balance of the 
energy expended, the kinetic energy directly imparted to 
the air representing only one-half of the work done. 
There is no ‘failure of Newton’s law.” _ : 

The fact that at 80 miles an hour the lift of a plane is 
over 100 times that given by the old formula is no reflec- 
tion on the principle of momentum. It merely indicates 
that the old formula was wrong when applied to planes 
inclined at small angles, as it involved assumptions which 
experiment has shown to be unwarranted. In order to 
be able to predict the lift of an aeroplane under any given 
conditions, we must know the laws which determine the 
mass of air that the plane will set in motion, and the 
average downward velocity of that bridge; and at present 
we know neither. Experiment has shown, however, that 
an aeroplane in motion acts upon a very much ~— 
quantity of air than was at first anticipated would be the 
case. We do not know exactly how a plane does act on 
the air, but it is evident that the effect cf the plane’s 
motion is felt by the air ahead of it. Instantaneous 
acceleration of any body, however small, would involve 





as 50 per cent. of that maximum ; and the experimental 
results obtained by Sir Hiram show that the percentage 
of the possible maximum thrust is far less when the screw 
is not moving forward (or upward)—which would be the 
case with a helicopter just about to rise from the ground 
—than when the screw is advancing. Any improvement 
in the shape of the blades, &c., can at best only have the 
effect of increasing the percentage of the possible maxi- 
mum lift obtained, but the latter is strictly fixed. 

The aeroplane is simple and efficient, and it is a pity 
that much of its superiority in these respects should be 
neutralised by ‘the inefficiency of the screw propeller 
driving it—especially at low s s. If only the plane 
could be made self-acting so that a screw would be un- 
necessary ! The mechanics of what might be called 
strenuous bird flight (¢.g., the flight of pigeons or ducks, 
as distinguished from the easy gliding flight of gulls, &c.), 
is simple enough ; and there is no doubt that Mr. Vogt 
is right in saying that a reciprocating. propeller, such as 
a bird’s wing, is more efficient than a revolving one. 
Unfortunately, reciprocating mechanism means increased 
weight, as compared with rotary mechanism ; and it is 
more liable to break down, besides being otherwise 
objectionable. But it might be pcssible to devise a 
system of rotating planes, the planes being long and 
narrow, actuated =f rotary mechanism, and which would 
not differ appreciably in their action from birds’ wings. 
When the planes are already acting on a large quantity of 
air to give a lifting force, a slight sternward deflection 
of this mass of air would give a horizontal propelling 
force with scarcely any appreciable increase of power ; 
and as with ordinary aeroplanes, the greater the speed 
the greater the efficiency. The increased weight would 
be compensated for by greater efficiency as compared with 
an ordinary aeroplane and propeller ; and such a machine 
would be able to rise up from the ground without any 
preliminary run. I have devised one such arrangement 
myself, which is simple, and at least as easily controlled 
as an ordinary aeroplane. 

Yours truly, 
W. H. Dosson. 
Whitebill-road, Gravesend, August 19, 1908. 








‘**GUEST’S LAW OF COMBINED STRESSES,” 
To THE Eprtor or ENGINEERING. , 

Si1r,—In your last issue Mr. Crowther raises a point in 

connection with Guest’s formula, but he does not appear 

to draw the correct conclusion. If in Guest’s formula 


L= \M? + T? we put MandT alternately equal to zero 
we get L = T ard L = M, or the shaft will yield with the 
same moment L whether it be applied as a bending 
moment or as a torque. ie 

Guest’s law, it must be remembered, is given as a near 
enough approximation for engineering work and is the 
best we can have when only one kind of test (tensional or 
torsional) of the material has been made. On page 29, 
of your issue of July 10, Guest’s closer approximation is 
mentioned, but it is mainly of scientific interest. Taking 
Guest’s set of tests on tube 4 (see page 23) let us compare 
the strengths of a shaft of this material under bending 
and torsion. It would just yield undera bending moment 
M =} 72° p, where p = 41,209 lb. persquare inch, and 
under a torque T=3 7 7° g, where g=22,50C lb. persquare 
inch. The ratio of T to M in this case would be 1.04, 
which is sufficiently nearly equal to unity for the 
pur, of calculation of strengths. 

The direct experiment proof desired by Mr. Crowther 
has been obtained by Mr. Scoble, who tested similar bars 
of the same steel under bending, torsion, and combina- 
tions of the two. The experiments are referred to on 
page 29, but the results were not given; the bending 


moment which just caused yielding was 2660, and the 
twisting moment 2400; these are not widely different 
and the twisting moment is the smaller. 
Yours faithfully, 
CO. A, Smirn., 
Engineering Department, East London College, 
University of London, Aug. 18, 1908. 





THE SPEED OF WARSHIPS. 

, To THe Eprror or ENGINEERING. 

Strn,—Ino your leader of August 7 you say ‘ But for 
any time exceeding ten or fifteen hours a speed exceedi 
21 or 22 knots was, if not considered impossible, at all 
events never attempted.” It may interest you to know 
that in recent —_ occasional trials have been made of 
thirty or more hours’ duration, and a speed of 22 knots 
has been exceeded by the Drake and some of the County 
cruisers. In December, 1906 (according to the local Press), 
the Drake ran for thirty hours at 111.3 revolutions per 
minute and 22.3 knots, and this speed could have been 
maintained for a much longer period if allowed by the 
regulations, The Drake’s ran across the Atlantic in the 
previous year was from New York (not the West Indies) 
to Gibraltar, a distance of over 3000 miles; the speed 
being governed entirely by the coal endurance, only a few 
tons remained in the bunkers on arrival. An interesting 
account of this run appeared in the ‘* Naval Annual” for 
1906. It would be interesting to know the record of the 
Minotaur, which accompanied the Indomitable. His 
Majesty the King bestowed the M. V.O. cn the engineer- 
commanders of both the Minotaur and Indomitable, and 
from this it may be judged that the Minotaur was not 
undistinguished. 


London, August 18, 19f8. 


Yours truly, 
MI, Mecu. FE. 





ARGENTINE Rattways.—The Argentine Chamber of 
Deputies has approved various new railway projects, which 
have now been faid before the Senate for revision. One 
important concession has been granted to Mr. OC. M. 
Larrazabal for the construction of a railway to traverse 
the whole of Argentina from north to south along a 
route of approximately 1240 miles in length. ‘The line is 
to be of wide gauge, and will proceed from Babia Blanca 
vid La Colina, Timoté, Venedo Fuerto, La Francia, 
ys! and Tostado to Colonia Rivadavia, in the province 
of ta, whence a branch 62 miles long will be laid to 
La Mendieta, in the province of Jujuy. It is provided 
that the undertaking shall be completed in six years 
from the date of the approval of the plans. A second 
concession relates to powers granted to the Provincial 
Railway Company of Santa Fé to build a line in the pro- 
vince of Cordoba from Poza del Molle, on the section 
from San Francisco to Villa Maria vid Villa del Rosario 
to Cordoba. The line will be 85 miles long and of narrow 
gauge. 


FRENCH AND GERMAN Fie_p Guns.—We have received 
a copy of a pamphlet written by Lieut.-Colonel Deport, 
of the French Artillery, and published by H. Charles 
Lavauzelle, Paris, in which the French and German field 

ins are com d. It contains a number of interesting 

ata. The German 77-millimetre (3.03-in.) gun fires a 
shrapnel or a shell weighing 6.850 kilogrammes (15.1 1b.), 
at a muzzle velocity of 465 metres (1525 ft.), correspond- 
ing to a muzzle energy of 76 metre-tons (250 foot-tons). ~ 
The French 75-millimetre (2 95-in.) gun, on the other 
hand, fires a shrapnel weighing 7.240 kilogrammes 
(15.96 Ib.) at a muzzle velocity of 530 metres (1739 ft.), 
corresponding to a muzzle energy of 102 metre-tons 
(336 foot-tons). It fires also a shell weighing 5.3 kilo- 
grammes (11.68 1b.). The French shrapnel has a much 
—- muzzle energy than the German one, and as it is 

eavier, and of a smaller calibre, it maintains better its 
velocity than the German one; its trajectory is, there- 
fore, flatter, and it has a greater remaining energy. The 
following figures, which apply to both guns, are by 
Colonel Deport on the Siacci formule, taking for the 
German projectile the same shape coefficient as that of 
the French projectile, notwithstanding that German 
experts have stated that the French one, having a more 
suitably designed ogival head, maintains its velocity 
during its flight better than the German projectile. 
The figures, therefore, as given by Colonel Deport, favour 
the German gun. 





800 


Rence (aa 2000 2500 25 4000 
8 _ yards ..| 2190 | 2740 38290 | 3880 4380 
Angle |, between (French gun | 2° 30! | 3°27’ | 4°41! 6°56" 7°16! 
hortoontal | German gun | 3°46’ 5° 7 | 6 82’ 7°58’ 9°38' 
Angle made with 
aes ek t2Y J French gun 8°88’ 5° 2/ 6° 42/ 8° 30’ 10° 36! 
jectory at point German gun | 4° 32/ 6°23’ 8°33' 11°5' 18° 58! 
of fall 
French m. 374:' 346 324 308 295 
Remaining gun yards 408 376 352 335 3820 
Velocity German, m. 824 805 2810279 268 
| gun yards 3852 332 317 304 292 
(French (t.-m. | 51.7 44.2 /°837) 85 82.1 
Remaining guna ft.-tos| 170 145 127 1156) 106 
Energy German } t.-m. | 36.3 32, 20.3 27 249 
| gun \ te-tne 120 105 96 89 &2 








The remaining energies of the dangerous zones with the 
French shrapnel are, on an average, 30 per cent. higher 
than those with the German gun. The remaining velocity 
of the French projectile being greater, the opening of its 
cone of s is , and its trajectory being flatter 
the bursting height is more constant, this contributing 
largely to increasing the efficacy of the French gun, 
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TWO-SPINDLE DRILLING-MACHINE. 


In the annexed reproduction from a photograph we 
illustrate a powerful two-spindle drilling-machine con- 
structed by Messrs. Francis Berry and Sons, Sowerby 
Bridge. 

This machine, the illustration of which is practically 
self-explanatory, is intended for drilling 1-in. holes in 
retaining-rings, &c. The two balanced-spindles are 
fitted with ball-thrust bearings, and have automatic 
vertical feed of 9-in. range, the feeds being capable of 
being independently thrown in or out of gear by 
clutches. 

The spindle-heads have rack and pinion cross-adjust- 


ment to enable holes to be bored to any pitch and dia- 
meter. The drive is, it will be phoned: worm and 
screw, the driving-screw being fitted with ball-thrust 


bearing, the worm-wheel being of phosphor-bronze. 
The chuck, or work-table, is 4 ft. 8 in. in diameter. 
It is supported by roller bearings, and can be locked 
in any desired position. With both spindles at work 
the machine will bore l-in. holes through 14-in. steel 
in 55 seconds. 





SWITCH-GEAR FOR THE BARROW 
HEMATITE STEEL WORKS. 

Tue switch-gear, illustrated in Figs. 1 and 2, page 
244, and Figs. 3 to 7 on this and the following pages, 
has been recently designed for and erected at the 
Barrow Hematite Steel Works by Messrs. Veritys 
Limited, of London and Aston, Diccshadiines. The 
board, of which front and back views are shown on 
page 244, is for the control of 3000 kilowatts of 
continuous current at a pressure of 230 volts. It is, 
as will be seen, of the flat-back type, and consists of a 
number of centrally-divided vertical panels carried in 
a steel frame, the whole being situated on a gallery of 
glazed bricks. The floor boarding, seen in Fig. 2, is 
that of the shop where the board was erected. The 
four central panels are for the generator switch-gear, 
one machine of 1000 kilowatts capacity and two of 500 
kilowatts capacity being connected up while the other 
panel is left blank for future extensions, The panels 
at each end of the board contain the feeder switch- 
gear to control the various feeders for the works. A 
diagram of connections is given in Fig. 3 on this page. 
This shows the arrangements of the circuits as well 
as the capacities of the instruments and cables, and 
together with Figs. | and 2 makes the equipment 
thoroughly clear. 

The frame-work is of bar construction, having a 
channel iron base and seatings for the various panels, 
some of which are exceptionally heavy. The panels 
are 24 in. and 2 in. thick, and are not hung on their 
corner bolts, but their weight is taken directly by 
the bottom channel. Any panel can be removed 
without difficulty should occasion arise to do so. 
Brackets extend from the back of the framing to carry 
the bus-bars, so that the weight of these latter does 
not come on the slabs. 

So far as the front of the board is concerned, the 
arrangement of the apparatus is simple and straight- 
forward, so that no error in manipulation could be 
reasonably made. Moreover, every circuit is clearly 





labelled. The electrical arrangements of both the 
Fig. 3. 


TWO-SPINDLE DRILLING-MACHINE. 


CONSTRUCTED BY MESSRS. FRANCIS BERRY AND SONS, ENGINEERS, SOWERBY BRIDGE, 







































































line with the bus-bars, so that straight and direct that of a generator-ammeter. 


connections can be made. 


Very great care has 
The shunts for the been taken to ensure efficient electrical contact at the 


ammeters form part of the permanent connections of | various joints. The bus-bars are laminated, and the 
the respective panels, so that they are never disturbed | connections are interleaved, so that a great surface of 
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front and the back of the board have been made to! in joining up any generator or feeder-mains. 


avoid crossing and bent connections in any form what- 
ever. This will be noticed by referring to Fig. 2. The 
pins of the switches, fuses, &c., extend through the back 
of the panels for a distance sufficient to bring them in 








SoTTOmM BUS BAR 


Several | contact is obtained. All large current connections are 


feeder ammeter-shunts can be seen in the back view of | divided in such a manner as to facilitate the removal 
the board. and the arrangement of the heavier shunts is | of parts for cleaning, &c., without the interruption of 


shown in Fi 





. 4 and 5 on the next page. Fig. 4 shows | su 
the shunt for the total output recorder, and Fig. 5| 


ly. 
The generators being compound wound and arranged 
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DETAILS OF SWITCHBOARD; BARROW STEEL WORKS. 


CONSTRUCTED BY MESSRS. VERITYS, 
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LIMITED, LONDON AND BIRMINGHAM. 
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Fic. 6. Matn anp Equaliser SwitcH. 


to run in parallel, facilities are provided to prevent 
coupling being made in improper sequence. For this 
purpose the board has been divided horizontally into 
positive and negative halves, the latter being the top 
panels throughout. The series windings of each gene- 
rator have been arranged on the positive pole. The 
lower generator panels contain the itive main 
switch and equalising switch arranged as a single 
D.P. switch operated independently of the negative 
breaker, thus providing safe coupling of generator 
irrespective of sequence in operating the switches, and 
without complicated interlocking gear. One of these 
switches is illustrated in Fig. 6. 

The upper or negative generator els are each 
fitted with an ammeter and a differential solenoid t 
of reverse-current breaker of the Verity free-handle 
pattern, combining a single-pole switch and breaker 
in the one piece. These circuit-breakers are of mas- 
sive construction for 4500 amperes and 2300 am- 
peres es for the large and small gene- 
rators. The current-carrying portions are fully insu- 
lated from the mechanism, and the breakers have 
a slight rocking movement to assist in making good 
contact, thus ensuring an exceptionally low voltage 
drop, and therefore cool running. ih generator 
panel is further provided with a hand-wheel and dial- | 
plate for mechanically operating the field regulator, 





Fie. 7. Open Prorectrep Fuse 
(2000 AmPEREs). 


which is situated at the back of the board. In 
accordance with the most recent practice in operating 
large direct-coupled generators, no overload devices 
of any description are provided on the generator panels, 
but such devices are confined entirely to the feeders 
and distributors. 

The whole of the generators on the positive side feed 
on to a bus-bar common to generators and feeders, but 
on the negative side feed on to a ‘‘dynamo negative” bar, 
then through an integrating voltmeter and ammeter 
to ‘‘ negative main” bar. These instruments are con- 
tained on the top half of the centre panel. At the top 
of the board are a clock and two voltmeters, one of 
which has a full scale and displaced zero, and the 
other one has a ‘‘ set-up” scale. These voltmeters, 
combined with plugging arrangement on the lower 
half of the centre panel, provide means for ascertaining 
(1) the voltage of bus-bars ; (2) voltage of in-coming 

merator by comparison ; (3) ditto by zero; and (4) 
insulation to earth at mf time. The whole of the 
plug circuits are protected by D.P. fuses. The feeder 
circuits are of various capacities, from 500 to 2000 
amperes, and are each fitted with ammeter and over- 
load free-handle type switch-circuit-breaker on nega- 
tive panels, and switch fuses of the hand-grip pattern 
on positive panels. In the case of the 2000-ampere cir- 
cuits the fuses are of the Verity ‘‘ open protected” 





pattern, illustrated in Fig. 7. The whole of the fuses 
are renewable from ordinary materiale—tinned copper 
wire of suitable dimensions. 

The is surmounted by pilot lamps, and is 
generally throughout in accordance with Home Office 
regulations, including an ample passage-way at the 
back. It was constructed by po ag Veritys, Limited, 
at their works at Aston, Birmingham. 





BOILER EXPLOSION AT PONTARDAWE. 

A FORMAL investigation has been conducted at the 
Guildhall, Swansea, by the Board of Trade, with regard 
to the cause and circumstances of a boiler explosion 
which occurred on October 7 last, at the Cwmnant 
Clwyd Colliery, Pontardawe, belonging to the South 
Wales Primrose Coal Company. The Commissioners 
were Mr. A. A. Hudson, barrister-at-law, presiding, and 
Mr, J. H. Hallett, consulting engineer. r. G. C. Vaux 
appeared for the Board of Trade ; Mr. a barrister, 
for Mr. E. H. Hall, mt and m r of the colliery 


company; and Mr. Morgan Davies for the mother of 
E. H. Davies, the under-manager, who was killed by the 
explosion. 

n 


his opening statement Mr. Vaux said that Mr. 
Headley, the agent and manager, and who had been 
connected with the colli for many P ge appointed 
himself manager in March, 1907. r. Evan Harris 
Davies, the de , Was appointed under-ma r in 
1905, and Mr. Morgan Morgan, the mechanic, had been 
fifty-five years in the service of the company, thirty-five of 
which he had acted as mechanic. The duty of looking 
after the boiler was undertaken by Richard Hopkins, 
who had been in the employ of the company for nine 
years. The boiler which exploded was of the ordinary 
vertical type, fitted with an internal fire-box with three 
cross-tubes, and was made of iron throughout. The 
name of the makers had not been traced, but it 
had been purchased secondhand after having been 
thoroughly overhauled by Messrs. Phillips, of Newport, 
Mon. The boiler had been tested by hydraulic pressure, 
and on February 16, 1900, it was aang by the Primrose 
mpany, and was set to work a few days after. 
After one or two cha and removals it was fixed at 
the colliery where it su uently exploded. It was set 
in the open, in an exposed position, and was worked at a 
pressure of 65 1b. or 701b. on the square inch. The weight 
on the safety valve appeared to bave been adjusted by 
Mr. Morgan, the mechanic, and a month before the explo- 
sion there was evidence to show that « piece of iron was 
seen hanging on the end of the lever in addition to the 
usual weight. The boiler was stated to have been cleaned 
out every three months by Hopkins and inspected b 
Morgan. On the last occasion it was cleaned, scaled, 
and examined by Hopkins three months before the 
explosion. Hopkins reported to the manager to the 
effect that the boiler was all right; but Morgan, the 
mechanic, had not on this occasion entered the boiler 
himself, or tested the plates witha hammer. For a few 
days prior to October 7 the boiler was out of use, but 
about 8 o’clock on the morning of that date it was at 
work, with Hopkins in charge. The pressure-gauge then 
showed 60 Ib., and Hopkins opened the furnace door to 
keep the pressure from rising. The water in the gauge- 
lass was then 2 in. from the top. The under-manager, 
avies, came to the boiler, and stood with his back 
to the furnace door, and about six or seven minutes 
later, when the stesm-gauge was showing a pressure 
of 60 Ib., the boiler suddenly exploded with great violence. 
The front plate of the middle ring of the shell was 
ruptured in several places, the ring being Pease toa 
distance of about 95 yards, the boiler itself falling some 
5 or 6 yards from its original position. Mr. Davies, the 
SaneD aNOEDND, was killed instantaneously, and Hopkins 
was severely scalded. The boiler was subsequently 
examined by Mr. John hy | engineer-surveyor 
to the Board of Trade, and he found that the plates of 
the shell were wasted considerably by external corrosion, 
which was quite sufficient to account for the explosion. 

A number of witnesses were called, including Mr. 
Thompson, the engineer-surveyor to the of e, 
who presented a report. of his examination of the ex- 
ploded boiler. The plates of the shell externally were 
very much corroded at the line of fracture, the remaining 
thickness being ». in., and lower down it was *, in. The 

late at that part indeed was like a piece of tin and the 
iler was worn out and unfit to be worked at any pres- 
sure whatever. Careful inspection and testing the plates 
by a hammer or by drilling would have detected their 
weakness. 

Mr. Morgan, the mechanic, 
being reputedly in charge of the boiler. This he denied, 
and said it was in the charge of the under-m er, who 
was killed, and of the stoker Hopkins. He had not 
examined the boiler pose A and did not consider that 
he was in any degree responsible for its eafety or to blame 
for the explosion. 

The presiding Commissioner, Mr. Hudson, then 
summed up at considerable length and gave judgment. 
The evidence of the mechanic, Morgan, had not been 
very clear and satisfactory, and it was difficult to say 
who had really examined the boiler. The cause of the 
explosion, however, was beyond all doubt: the plates 
were so wasted by corrosion magawry that they were 

uite unfit to stand any pressure, and the boiler had been 
or some time in a thoroughly dangerous condition. Mr. 
Hudson then went very fully into the question of who 
was to blame for the explosion. The mechanic Morgan 
was a very old man, and the Oourt, with regret, found 
that he was to blame. He had told the Court that physi- 
cally from age and infirmity he was not able to go inside 
the boiler, but this did not agree with statements he had 


ve evidence as to his 
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made to Mr. Thompson, the Board of Trade surveyor, 
as to his having made a complete inspection of it. 
Morgan was responsible for the explosion, which was due 
to his neglect. 

With rd to the question of costs raised by Mr. 
Vaux, the Commissioner said the Court had little know- 
ledge of Mr. Morgan’s position financially, but it 
appeared that at the present time he was out of employ- 
ment. Under the circumstances, therefore, the Court 
would simply order him to pay the sum of 5/. to the 
solicitor to the Board of Trade towards the co3ts and 
expenses of this investigation. 





Our Ratts Asroav.—The exports of rails from the 
United Kingdom have been fairly well maintained this 
year, the Argentine demand having rallied, while ship- 
ments to British India have also shown a tendency to in- 
crease. The ex payee for July amounted to 36,478 tons, as 
compared with 30,338 tonsin July, 1907, and 45,876 tons in 
July, 1906, The colonial demand figured in these totals 
for the following amvuunts :— 


Colonial Group. July, 1908. July, 1907. July, 1906, 


Tons Tons Tons 

British South Africa 38 39 338 
British India os 8470 6387 13,576 
ustralasia .. ‘ 2672 9375 7,827 
Canada oe és 2082 120 4,413 


Census or Propuction.—We have recently received 
three more schedules relating to the first census of ma 
duction taken under the Act 6 Edw. VII., ch. 49. These 
schedules are numbered F 49, F 57, and M 14, and relate 
respectively to the wrought-iron and steel-tube trade, 
the ordnance trade, and to tramway and — railway 
companies. Schedule No. F 49, relating to the wrought- 
iron and steel-tube trade is drawn up in the form of nine 
questions. (uestions 1 and 2 are concerned with the 
nature of the trade and with the date of return, Ques- 
tion 3 concerns the output in tons, together with selling 
value, &c. Question 4 relates to the materials used, in- 
cluding all raw and other materials (iron, steel, &c.), fuel, 
gas, oil, stores, tools, &c., of which the aggregate value is 
required. In Question 5 the numbers of wage earners and 
salaried staff are asked for, and in Question6 the number 
of days worked in the year. The capacity of engines 
owned and the amount of electrical power employed 
during the year form the subjects of Question 7. Replies 
to Questions 8 and 9, which relate to the output for the 

ear 1906, and to the fuel consumed, are voluntary. Form 

57 for the ordnance trade has ten questions as follows: 
—(1) Nature of trade; (2) Year of return; (3) Output 
in year of return; (4) terials used in year of return; 
(5) Number of persons employed; (6) Days worked; 
(7) Capacity of engines and amount of electricity used 
during the year. Questions 8, 9, and 10 are voluntary, 
and relate respectively to output in 1906, the output of 
steel and number of steel furnaces, and to the fuel con- 
sumed. In Form M 14, relating to tramway and light 
railway companies, the subjects of the first six questions 
are similar to those given above for the first six of the 
two foregoing schedules. Under the heading of ‘* Volun- 
tary Information,” Question 7 relates to the total make 
of engines, cars, &c., for the year of return, and Ques- 
tion 8 to the consumption of fuel in the year of return. 





Coat Currinc By Macuingery.—According to H.M. 
Inspectors’ reports for 1907, the amount of cut in the 
United Kingdom by machinery in that year was 12,879,044 
tons. Of this, 6,414,235 tons were cut by electrically- 
driven machines, and 6,464,809 tons by compressed-air 
machines. The machines employed numbered 1494; of 
these, 643 were electric, and 851 worked by compressed 
air. The coal worked per machine was, therefore, rather 
greater for the electric machine than for those driven b 
compressed air. Disc machines are in use to a muc 
greater extent than any other, there being 802 of these, 
427 of them being compressed air, and the remainder 
electrical machines. Machines of the percussive type 
rank second so far as numbers are concerned, 364 of these 


being in use in 1907. No electric machines of the percus- trad 


sive type were working; 227 bar machines were used, 
and of these 197 were electrically-driven, the remainder 
being worked by compressed air; while 75 chain-machines 
were at work. Of these, 66 were electric and nine com- 
pressed air. Twenty-six rotary heading machines were 
employed, of which 21 were driven by compressed air. 
Most machines were at work in the Yorkshire and Lin- 
colnsbire district, in which altogether 282 were at work, 
the greater number of them being disc machines. In the 
East Scotland district 257 machines were in use, oom 
the majority being disc machines. In the West Scot 

district 195 machines were in use, the majority here also 
being disc machines. In the districts of Newcastle, 
Durham, Manchester and Ireland, Staffordshire, and in 
the southern district, there are in use more percussive 
machines than other kinds. In the Newcastle district 
there are 64 such machines, in Durham 50, Yorkshire and 
Lincolnshire 52,.Manchester and Irel 50, Liverpool 
and North Wales 56. In Yorkshire compressed - air 
machines appear to be most in favour, there being 168 of 
these in use compared with 114 electric cutters. In 
Durham and the Newcastle districts com -air 
machines are more numerous, as they are in the 
Manchester and Ireland district, and the Liverpool and 
North Wales, the Midland, Staffordshire, and other dis- 
tricts. In the East and West Scotland districts the 
electrically-driven machine is apparently already more 
popular, there being in the former district 166 electrical 
a) 91 compressed-air machines, while for the latter dis- 


trict the figures are 114 and 81 respectively. 





NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—Last Thursday morning 
the pig-iron market was easier, and Cleveland warrants 
were put through at 51s. 1d. and 5is. cash, and at 50s. 64. 
three months. At the close the quotations were 51s. 1d. 
cash, 51s. one month, and and 50s. 7d. three months. One 
lot of Standard foundry iron was done at 49s. three 
months, and the total turnover of the session was 3000 
tons. In the afternoon the opening tone was weak, and 
only 1500 tons of Cleveland warrants changed hands at 
50s. 114d. cash and 51s. twelve days. The market closed 
rather firmer at 51s. 2d. cash, 51s. 1d. one month, and 
503. 74d. three months sellers. On Friday morning a 
stronger tone prevailed, and 2500 tons of Cleveland war- 
rants were done at from 50s. 6d. to 50s. 8d. three months. 
The closing quotations were firmer at 51s, 44d. cash, 
51s. 3d. one month, and 503. 84d. three monthssellers. At 
the afternoon session the tone was steady and ae. 
The business only amounted to 2500 tons of Cleveland 
warrants at 51s. 3d. twenty-four days, and from 50s. 7d. 
to 503. 74d. three months, Closing sellers quoted 51s. 54d. 
cash, 51s. 3d. one month, and 50s. 8d. three months. On 
Monday morning the market was again fairly strong, but 
only some 1500 tons of Cleveland warrants were dealt in 
at from 51s. 6d. to 51s. 44d. cash, and at 50s. 74d. three 
months. At the close sellers quoted 51s. 6d. cash, 51s. 3d. 
one month, and 50s. 9d. three months. Buyers of hema- 
tite quoted 56s. 6d. cash, but there were no sellers. 
In the afternoon the market was steady, and Cleveland 
warrants to the extent of 4500 tons changed hands at 
51s. 6d. and 51s. 5d. cash, 5is. 44d. seven days, and at 
503. 74d. three months. Closing sellers quoted 51s. 6d. 
cash, 51s. 14d. one month, and 50s. 9d. three months. 
On Tuesday morning the market was very quiet, and only 
one lot of Cleveland warrants—500 tons—changed hands 
at 5ls. 6d. cash. The close was steady, with sellers 
quoting 51s. 7d. cash and 503. 9d. one month. In the 
afternoon the market was weak, and the turnover was 
the same as in the morning—namely, one lot of Cieveland 
warrants at 51s. 14d. cash. Ab the close there were 
sellers at 51s. 2d. cash and 5ls. ld. one month. 
When the market opened to-day (Wednesday), a better 
tendency was shown. Business, however, was on a 
rather restricted scale, only 1000 tons changing hands, 
Cleveland alone was dealt in at 51s. 3d. cash, an im- 
provement of 2d., and left off 51s. 2d. buyers. In the 
afternoon no transactions fell to be recorded, the tone 
being firm at 51s. 44d. for Cleveland cash buyers, 51s. 6d. 
sellers. The following are the market quotations for 
makers’ (No. 1) iron :—Clyde, 61s. ; Gartsherrie, 61s. 6d.; 
Calder, 623.; Summerlee, 623. 6d ; Langloan, 68s.; and 
Coltness, 88s. (all shipped at Glasgow) ; Glengarnock (at 
Ardrossan), 62s. ; Shotts (at Leith), 623. 6d.; and Carron 
(at Grangemouth), 633. 6d. 


Sulphate of Ammonia.—Within the past week or. two 
the sulphate of ammonia market has improved consider- 
ably and a firm tone still prevails. A good demand con- 
tinues for both prompt and forward lots, and the price, 
Glasgow or Leith, is quoted at 11/. 15s, per ton for im- 
mediate business, or for delivery on to the month of 
December. For lots further ahead, say January—June 
delivery, the price is firm at 12/, per tog, Glasgow or 
Leith, The amount shipped from Leith Harbour last 
week was 464 tons. 


Malleable-Iron Trade.—The malleable-iron trade of the 
West of Scotland shows little change, and some difficulty 
ia still being felt in keeping the works going regularly. 
Orders are reported as not — plentiful. and the bu 
of them are generally for small lo’ The cutting of 
prices, which recently caused so much trouble between 
the associated and non-associated makers of both iron and 
steel bars in the Coatbridge district has now ended, and 

exists once mcre. A satisfactory agreement has 
Ce an and the outside firms have joined the associa- 
tion, which should be a source of strength to the various 
producing firms. It was quite expected that the new 
understanding might be made the occasion of an immediate 
rise in prices; but at the meeting held on Monday it 
was decided to make no change in the meantime. 


Scotch Pig-Iron Trade.—Business in the Scotch pi -iron 
e is again reported good, and makers are fairly busy 
It is stated that the all-round demand is very satisfactory, 
and — some fair enquiries for shipment lots are in the 
market. 


Scotch Steel Trade.—Almost no change has taken place 
in the state of affairs in the Scotch steel trade since last 
report, and specifications for heavy material continue 
scarce. The inquiry, however, for light sections for 
shipment is quite satisfactory, and there are good 

of local producers being favoured with orders 
‘or a considerable quantity of this material. No altera- 
tion in the official selling rates has been made. 








Stream TurBINES FOR GgrMAN TorPEDO-Boats.—The 
twelve new torpedo-boats under construction for the 
German Navy are boats of about 610 tons, and are all 
to be driven by steam-turbines. It is planned to try four 
different types of turbines. The three boats which the 
Vulcan yards near Stettin are constructing are to be 
equi with turbines of the Allgemeine Elektricitiits- 

haft (Curtis type); the four boats which the 
Schichau pom of Elbing and Danzig have undertaken to 
build will receive turbines of Melms and Pfenninger ; 
similar turbines are also put on board the small craiser 
which the Schichau works have built to replace the Greif. 
Of the five torpedo-boats under construction at the 
Germania yards at Kiel. four are equipped with Parsons 
turbines, and one with Zoelly turbines. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
Hull Coal Trade.—The July return of the Hull coal 
trade shows that the falling off which has marked the 
t few months still continues. The month’s tonna 
owever, is still upwards of half a million, and save for 
the corresponding month of last year, is the record for 
the month of July in any year. During July the ship- 
ments from all sources were 525,165 tons, as compared 
with 656,272 tons in 1907, a shrinkage of about 20 per 
cent. Including the July returns, the tonnage for the 
present year stands at 3,461,632, a reduction of 108,288 
tons as compared with the same od of last year, the 
difference being entirely accounted for by the falling away 
in July alone. Exports show a considerable reduction, 
last month’s reaching only 300,558 eye as compared with 
453,135 tons in the previous year, the chief reason for the 
difference being reduced purchases by Holland. There 
is, however, an increased trade with North Russia, the 
figures being 100,371 tons as against 72,111 a year ago. 
e South American trade also shows a substantial in- 
crease, with a total of 14,503 tons against 5400 tons last 
year. Coast-wise traffic has also fallen, 51,016 tons being 
the figure, as compared with 120,577 tons in 1907, only 
37.111 tons going to London, which last July consumed 
108,950 tons. 


Hull and Barnsley Railway.—At the half-yearly meet- 
ing of the Hull and Barnsley Railway the chairman, Mr. 
W. 8S. Wright, had to announce a decline in the gross 
revenue on the year’s working, while, however, there still 
remained a material gain over 1906. The abnormally 
large traffic of the previous year, it was anticipated, could 
not be expected to continue; and, foreseeing this, the 
directors had taken steps to reduce the working expenses 
of the company during the last half-year. They had run 
83,679 less passenger train-miles than in the corresponding 
period of 1907, but the receipts from local passengers had 
remained about the same. A considerable decrease was 
shown in the passenger receipts in the traffic to and from 
the Midland system and beyond, but he was of opinion 
that they had saved more in working expenses than they 
had lost in revenue. The reaction in the coal trade he 
credited with the falling-off in mineral receipts of 
13,035/., while there was also a decline in dock receipts of 
43482, The gross receipts for the half-year were 296,337/., 
as compared with 317,419/. last year. The chairman was 
also able to report that the construction of the joint lines 
of the Great Bentral, Hull and Barnsley, and Midland 
Committee, and of the Hull Joint Dock continued to 
make good progress, and he held out a hope of an early 
commencement with the construction of the pier and 
landing-stage adjoining the Alexandra Dock. 


French Engineers in Sheffield.—The Entente Cordiale 
has been further cemented by a visit to Sheffield and dis- 
trict of a number of members of the Socié*é de I’ Industrie 
Minerale (Section du Nord), a society eg ye to 
the British Institute of Mining Engineers. The visitors 
made a tour of inspection of Cadeby Main and Silverwood 
Collieries, two of the largest and best equipped mines on 
the Barnsley Coalfield, and they had lunch with the 
directors of the Dalton Main Colliery Company, who own 
the Silverwood Colliery. The ladies of the party, mean- 
while, interested themselves at the cutlery works of 
Mesers. John Nowill and Son, and, after a reception at 
the Town Hall by the Lord Mayor of Sheffield, went 
into Derbyshire to inspect some of its wonders of hill 
and cavern, The second day of the visit saw the party 
at Creswell Colliery, where they were content with an 
inspection of the surface works, which was followed by a 
visit to Welbeck, the seat of the Duke of Portland. In 
the famous riding-school they were entertained to lun- 
cheon, and in the evening their president, Mr. Reamaux, 
gave a dinner at the Royal Victoria Hotel, Sheffield, at 
which a number of local mining engineers were guests. 


Iron and Steel.—There has been a marked revival in 
the market for pig iron, due to purchases by Sheffield 
consumers, but this indicates rather that manufacturers 
are replenishing depleted stocks than an upward move in 
the iron and steel trades, The iron trade has been stag- 
nant for so long that a demand for supplies was prac- 
tically inevitable. The finished iron and steel branches 


. | of the trade have, however, undergone no change, and 


the depression continues, the utmost significance to be 
attached to the activity in the pig-iron markets being that 
manufacturers are preparing for the revival which occa- 
sionally happens in the autumn. As to the extent of 
that revival, however, hopes are by no means san- 
guine, and, indeed, it is felt in many quarters that 
matters are not likely to greatly improve. That both 
iron and steel manufacturers have still confidence 
in the future, however, is shown by the fact that consider- 
able contracts for pig-iron — are being placed, and 
ee are abandoning their old policy of stocking merely 
sufficient for existing needs. In cases where possibly 
100 tons in one delivery satisfied consumers, ten times 
those figures are now put forward. At the same time it 
is difficult to discover where in the near future sufficient 
trade is to be found to justify such consumptions. In the 
absence of Government orders, the demoralised condition 
of the shipping trade, and the little likelihood of any 
increased demand from the railway companies, there is 
next to no prospect of an immediate turn in the tide so 
far as Sheffield is concerned. 


South Yorkshire Coal Trade. — Notwithstanding the 
eral depression in local coal-consuming trades there 
Eten, no great falling off in the demand for steam 
coal, and the recent returns show that the bigger col- 
lieries in the Barnsley district have actually had a greater 
output during July than in the corresponding month of 
last year. The bulk of this business has, however, been 
export trade, and locally the demand is much below tke 
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average. Denaby Main head the returns with a freightage 
of 72,616 tons, a daily tonnage average Of 2300 tons. 
Taking the district generally, the pits are not working 
full time, but the local ‘‘ feast’? weeks have something 
to do with this, and there is pay of work at most of 
the big collieries. Household coal is in rather better 
demand, and the better grades of Barnsley coal are lis 
at from 10s. 6d. to 11s. 3d. per ton at the pit mouth. 
Local trade rather curiously, however, is the quietest 
feature of the general domestic demand. The hard coa 
trade is brisk for the time of the year, and prices, in view 
of the demand, are firm. Coking k is cheap owing to the 
heavy supply, and ordinary South Yorkshire coke is feeling 
the result of the depression in the iron and steel trades. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Producers of Cleveland 
pig iron are fairly well placed, and for the better qualities 
they uphold quotations. At the same time the public 
warrant stores are being steadily added to at the rate of 
about 350 tons per working day, so that.the output of the 
iron most in request appears to be at least quite sufficient 
to meet requirements. Shipments of pig iron are showing 
improvement, and some heavy cargoes have yet to be 
loaded before the month expires. Clearances by sea 
during August thus promise to be fairly good, though 
they will fall a short of those for the same 
month of last year, when the exceptional American 
demand swelled the shipments. Both makers and mer- 
chants have this week sold No, 3 Cleveland pig at 
51s. 6d. for early f.o.b. delivery, and that is the general 
market quotation, —- sales at rather less have been 
recorded. No. 1 is . 9d., and is reported rather 
scarce. The lower qualities are in abundant supply, and 
are consequently comparatively cheap. No. 4 foundry is 
on sale at 493. 3d., and No. 4 forge is offered at 47s. 
East Coast agen dy is weak, and values look like 
being further reduced, notwithstanding that it is ad- 
mitted producers cannot make a profit at current rates. 
Market quotations are based on 55s. for Nos. 1, 2, and 3, 
and if they are lowered without cost of output being con- 
siderably lessened, probably several hematite furnaces 
will be put out of blast. East Coast hematite is now only 
33. 64. above No. 3 Cleveland, whereas a year ago the 
difference was 23s. to 24s. Spanish ore is quiet, but 
sellers are not disposed to lower prices, and Rubio of 
50 per cent. quality remains at 14s. 9d. ex-ship Tees. 


Manufactured Iron and Steel.—As is usual during the 
local race week, most of the works are closed. ucers 
of nearly all descriptions are getting well through the 
contracts they have made, they om much 
difficulty in securing new orders, one of the very few 
exceptions being steel rail-makers, who report that they 
are not only busy, but that work is still coming in from 
time to time. Quotations all round are maintained, and 
several manufacturers declare that rather than reduce 

rices below the rates now ruling they will close, as the 
owering of quotations under existing circumstances 
would mean running at a loss. Common iron bars are 
6l. 15s. ; best bars, 7/. 2s. 6d.; best best bars, 7/. 103.; 
packing iron, 5/. 10s.; iron en, 6. 5s.; iron 

irder - plates, 6/. 103.; iron er - plates, 7/. 5s. ; 
iron ship-angles, 6/. 15s.; light iron rails, 6/. 15s. ; 
steel bars, 7s. 6d.; 8) ship - plates, 6/.; steel 
boiler-plates, ; steel ship-angles, 5/. 12s, 6d.; si 
strip, 62. 123. 6d.; steel hoops, 6/. 17s. 6d.; and steel joists, 
5l. 15s.—all less the customary 24 per cent. discount f.o.b. 
Cast-iron chairs are 3/. 10s.; cast-iron columns, 6/. 10s.; 
heavy steel rails, 5/. 153; and steel railway slee 
61. 123. 6d.—all net cash at works. Iron or steel galvani 
corrugated sheets, 24 gauge, in bundles, remain at 12/. 10s. 
—less 4 per cent. f.o.b. 


61. 
7. 





RartLway CONSTRUCTION IN ITAty.—In a recent issue 
of the Italian Gazzetta Officiale there was published a 
decree authorising the Ministry of Public Works to make 
the following expenditure in connection with the develop- 
ment of the railway system of that country :—6,000,000/. 
for the construction of a direct line from Genoa to 
Tortona; 6,000,000/. for the building of a line from 
Florence to Bologna ; 3,440,0002. for the construction of 
the Minturno-Naples, and the Rome-Armaseno sections 
of the direct Rome to Naples line, and for the laying of 
a second track for the whole distance. In addition to 
these, expenditures are authorised for several other railway 
undertakings, all these  crccaa being spread over the 
four financial years 1908- 





Tue Royat Sanrrary Instrrote.—We have received 
from the secretary of the Royal Sani Institute a 
prospectus of evening lectures to be given this autumn at 
the Parkes Museum, t-street, W. Altogether 
some thirty-two lectures have been arranged for dates 
between September 23 and November 17, the subjects 
including sanitary law, chemistry and Ln age &c., heat- 
ing, ventilation and lighting, water supply, sewage and 
sewage disposal, and the treatment of house refuse, &c. 
Though these lectures are arranged to form a complete 
course for students desiring to enter for the Institute’s 
examinations, and include the subjects scheduled by the 
Sanitary Inspectors’ Examination Board, several of them 
have been selected so as to form a shorter course, suitable 
for foremen of works, &c., and others desirous of obtaini 
the Institute’s certificate in Sanitary Science as a) lied 
to buildings and _— works. Both courses few a 
large programme of inspections, visits, and demonstrations 
in London and the vicinity. Further particulars may be 
obtained from the secretary of the Institute, Parkes 
Museum, Margaret-street, W. 


tee] | Who own the Heolycyw colliery, intend sinking a 


NOTES FROM THE SOUTH-WEST. 


Cardiff.—Supplies of some descriptions of steam coal 
have been insufficient, and recent prices have been well 
maintained ; in other cases, however, the tendency has 
been somewhat easier. The best large steam coal has made 


ted | 16s. to 17s. per ton, while secondary qualities have ranged 


between 14s. to 15s. 6d. 


per ton. e best ordinary house- 
hold coal has made 15s. to 163. 


per ton; while No. 3 


1 | Rhondda large has been quoted at 18s. to 18s. 6d. per ton. 


Foundry coke has made 17s. 6d. to 183. 6d. per ton, and 
furnace ditto 16s. to a ig’ ton. As regards iron ore, 
Rubio has brought 13s, 6d. to 14s. per ton, upon a basis 
of 50 per cent. of iron and charges, including freight, 
insurance, &c., to Cardiff or Newport. 

Welsh Coal for Egypt.—The administration of the 
Egyptian State Railways has invited tenders for the 
supply of 300,000 tons of Welsh steam coal. Deliveries 
are to be spread over the first eight months of next year, 
and are to be at the rate of 25,000 tons monthly for the 
first four months, and 50,000 tons monthly for the second 
four months. 


Dowlais.— Most departments have been fully employed. 
There has been a Sage outa of heavy section rails, 
partly for the Great Western Railway 
partly on foreign and colonial account. A 
of steel sleepers has also been turned out. 


Water Supply of Cardiff.—A meeting of the water- 
works committee of the Cardiff Town Council was held 
on Monday to consider the question of an increased water 
supply to the town, and to determine what steps should 
be taken. The chairman (Mr. Alderman yy stated 
that the Great Western Railway Company had offered 
water to a neighbouring town at 14d. per 1000 gallons. 
The process of softening the water would cost about 11560. 
per annum, so that the total cost would be about 8000/. 
per annum. It would be absolutely necessary to con- 
struct a reservoir at Cardiff, which, at the lowest possible 
computation, would cost 110,000/. Mains from the Severn 
tunnel to Cardiff, a distance of 27 miles, would cost about 
66,000/., making a total of 376,000/. The following reso- 
lution was adopted :—‘‘ That after considering the various 
suggestions made, this committee is of opinion that the 
time has arrived when it is necessary to apply to Parlia- 
ment for powers to raise the embankments of the exist- 
ing reservoirs, to raise capital for the construction of No. 3 
reservoir, to purchase additional land, to amend certain 
waterworks Acts agreements, and for other purposes.” 


Electricity in the West.—Mr. Anthony, in moving the 
adoption of the minutes of the Electricity and Street 
Lighting Committee at a Plymouth Town Council meeting 
on Monday, said the receipts for tg | lighting had fallen 
off, no doubt in consequence of the fine weather during 
June, when there were only five wet days, while in June, 
1907, there were only the same number of fine days. The 
annual report of the electrical engineer was satisfactory, 
and reflected credit upon Mr. Okell and the electricity 
staff.. The council might congratulate itself upon its 
ou undertaking. In spite of the increased price 
of coal, the price of electric 1 had been kept the same 
as before. The reserve fund one up to over 9000/., 
and it was thought the time now arrived when the 
fund should be invested, and the interest used as a con- 
tribution towards sinking-fund charges. 


More Welsh Coal.—Messrs. Hedley Brothers and oa. 
coup! 

of pits. The Brynwith seam is proving well, and the 
—- of the colliery is large. New pits are to be sunk 
at Llangeinor, which is in the lower end of the Garw 
Valley, near Brynmenyn. The Great Western Railway 
Company has commenced a siding to the proposed colliery. 





Tue Penputum Prope.irr.—On page 152 of our issue 
of July 31, in a letter by Mr. H. C. Vogt, it was stated 
in the third column that it was the intention to work the 
pendulum lers there described with the steam 
turbine. . Vogt asks us to mention that this should 
read, ‘‘along with the steam turbine.” 





Lone- Distance Non-Stop Train Services. —The 
summer arrangements of the various railway companies 
have shown no tendency to curtail the lavish service 
of long-distance non-stop trains to which we have in this 
country been so familiar. There are, for instance, on the 
London and North-Western Railway forty-nine runs of 
over 100 miles in length accom ished without any inter- 
mediate stop. On the Great Western Railway there are 
thirty-five such runs, on the Great Northern Railway 
twenty-four, the Midland Railway seventeen, the Great 
Eastern Railway eight, the London and South-Western 
four, and the Great Central Railway two. Of the lines 
not running into London direct, the North-Eastern Rail- 
way provides eleven runs of over 100 miles without a 
stop, the Caledonian five, the Glasgow and South- 
Western one. These statistics, which we take from the 
Railway Times, show further that the Great Western, 
with its Paddington to Bristol run at 59.2 miles per hour, 
holds the speed record for the booked -distance non- 
stop runs of the summer. Booked gs; of 58.8, 57.8, 
57.7, and 57.1 arealso on the Great Western list, the only 
other line approaching this being the Great Northern 
Railway, with the a Cross to Grantham runs at a 
booked speed of 57.5 miles per hour. The Midland Rail- 
way has two runs of over 100 miles in length at a speed of 
56.5 miles per hour by the fastest trains. The highest 
booked epeed for long-distance non-stop trains on the 
London and North-Western Railway is 56.9 miles per 
hour. The Great Western Railway runs one of its long- 
a non-stop trains at as low a speed as 43.9 miles 
per hour, 





Co d 
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MISCELLANEA. 


TAKEN over recent five- iods, the av 
number of men killed in a aisha worked 2 
3.39 per 1000 for the United States, 2.06 for Prussia, 
Ls or Great Britain, 1.00 for Belgium, and 0.91 for 

rance. 


The Martell Scholarship in Naval Architecture has 
been awarded by the Council of the Institution of Naval 
Architects to Mr. A. Riddle, of Portsmouth Dockyard. 
The scholarship is of the value of 50/. per annum, and 
subject to the regulations governing its award, is tenable 
for three years. 


The Republic of Honduras is reported to have granted 
contracts for the construction of a mole at Omoa and of a 
railway from that port to Rio Chamelecon, for the con- 
struction of a railway from Puerto Sal, on the Atlantic 
Coast, to the river Nery and for the construction 
of a railway from Puerto to Cola, on Lake Guemada, 
and the establishment of a steam-boat service on that lake 
and on the Lake Singes. 


Statistics published by the Bureau of Labour of the 
United States show that, extending over a period of 
nearly five yeara, the accidents to employés in textile 

at which about 5200 hands were employed, were 

due to the following causes :—Careless manipulation, 53.9 

cent.; deliberate carelessness, such as taking chances 

by cleaning machines while running, &c., 16.4 per cent.: 

inattention to surroundings, 17.7 per cent.; carelessness of 

fellow-workmen, 5.1 per cent.; unforeseen liability, 6 per 
cent,; unclassified, 9 per cent. 


According to recent estimates, more than half the work 
of excavation in the t Culebra Cut of the Panama 
Canal has been eovemalighed. Allowing 12,600,000 cubic 
yards as the quantity removed by the original French 
company between 1881 and 1889, and 10,000,000 cubic 

as the amount removed by the New French Canal 
Bouse between the years 1895 to 1904, the total amount 
now removed amounts to 41,045,426 cubic yards, the 
records for the American work done showing the exca- 
vation of 18,445,426 cubic yards. The total estimated 
excavation required is 80,698,248 cubic yards. 


There is at the present moment in France, says the 
Moniteur Indusiriel, a certain class of people whose aim 
it is to make the workmen happy in spite of themselves. 
Not only does this class of people heap favours upon the 
workmen, but it overwhelms them with solicitude. The 
thankfulness of the latter is manifested in a very special 
form—namely, by strikes—and to such an extent—125 
strikes per month—that this thankfulness has become a 
public scourge. The absolute right to strike whenever 
they please, which has heen given to men whose occupa- 
tion is hand-labour, constitutes a very poor kind of gift, 
and wisdom of a very elementary nature should have led 
to a few guarantees being afforded to those members of 
the community who are in a position to distribute work. 
Strikes, far from ceasing in France, have increased in 
number and in grievousness since the voting of what some 
of our neighbours call ‘‘ les grandes lois ouvrieres.” 





Tue Japanese Navy.—According to the Moniteur de 
la Flotte, the funds set apart for the Japanese Navy for 
poy yer 1908-1909 amount to 8,499,630/., to be distributed 
as follows :— 


£ 
Admiralty Board .. 276,224 
Officers and men .. 1,838,970 
Naval instruction .. ta as 167,059 
Yards and ammunition factories 1,265,189 
Hydrographical survey .. ee 28,610 
Briquette works and coal mines 30,680 
Hospitals .. ee : oe 55,128 
Law courts .. sa - am 18,422 
Aides de camp, special service, &. 5,182 
Commission of accounts. . - 2,996 
Various on fa ay és na 157,730 
Hydraulic works .. oe ‘f - oe 645,820 
Naval construction 2,780,120 
Armament .. - 1,229,820 
History of the war.. . ee oe ' 

The sum for new ships amounts to 2,142,114/., and that 


for their armament to 974,200/. The new ships are to be 
provided with boilers fitted for liquid fuel firing. 
Expiosions in Coat Mings.—For some months past 
a series of experiments has been carried out at the Altofts 
Colliery of Messrs. Pope and Pearson, for the purpose 
of obtaining information on the ~— of explosions of 
coal dust in mines. At this collie: . W. E. Garforth, 
of Messrs. Pope and Pearson’s Colliery Company, has 
had constructed a wrought-iron tube 7 ft, 6 in. 
in diameter, and 700 ft. in length, titted with intake, 
fan, air shafts, &c., so that interior itions are 
similar to those ina mine. Coal dust has been dis- 
tributed over varying lengths of this tube and ex- 
og by means of a small cannon fired by a fuse. 
length of tube over which the dust was s 
was gradually increased until in one recent experiment 
it extended for 450 ft., when the resulting explosion 
was heard a distance of 6 or 7 miles away, pieces of the 
tube being blown 500 ft, in the air. tb week experi- 
ments were witnessed by a party of twenty-five French 
mining experts and two American engineers. The ex- 
periments are being continued, and at some of them the 
members of the Royal Commission will be present. The 
experiments, in fact, originated with the work of the 
Royal Commission, to which Mr. Garforth, Professor 
G tate | Mr. W. N. Atkinson, Chief Inspector of Mines 
for South Wales, and Mr. H. Hall, Chief Inspector of 
Mines in Lancashire, acted as advisers. The expense 
incurred in the investigations is being borne by the coal- 





owners throughout the country. 
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LONDON ELECTRIC POWER SUPPLY. 

Wuat the fates, in the guise of a House of 
Commons Committee, may, during the Autumn 
Session, have in store for the three London elec- 
tric power Bills it is impossible to forecast. The 
second reading debate upon the London and 
District Supply Bill has, however, shown that 
that section of politicians which uses language not 
to conceal, but rather as a substitute for, thought, 
will again offer a most strenuous opposition to any 
scheme which offers a reasonable prospect of the 
manufacturers of London obtaining a cheap supply 
of power. The class above alluded to consider a 
hiekcunadien hrase as an excellent substitute for 
logic, and declare, without taking the trouble to 
analyse the meaning of what they say, that never 
again, if they can help it, ‘‘ shall a public necessity 
be made an opportunity for private gain.” Strictly 
interpreted, a baker or tailor does this quite as 
much, indeed more, than does an electric-light or 
power company. and, in this climate, 
clothes are more immediate and pressing neces- 
ties to the public than is the electric light. But, 
say the on in question, the electric light 
constitutes a re gem term for which they 
have as great a relish as the old lady of pious 
memory had for the word ‘‘ Mesopotamia,” and 
they use this term on all and every occasion 
without ever stopping to consider its real mean- 
ing. In actual fact, true monopolies can only be 
of two kinds, natural or legal, and much can un- 
doubtedly be said in favour of vesting both in the 
community. Most people will, however, also agree 
that as few legal monopolies as practically possible 
should be created, and this consideration forms 


indeed. one of the strongest arguments against | P: 


entrusting electric light, power, and tramways under- 
takings to the various local authorities. When 
this is done, such authorities do their best to turn 
each, by hook or crook, into a legal monopoly by 
protesting against.all and every form of competi- 
tion, and Parliament, unfortunately, exhibits little 
backbone in resisting these unfortunate preten- 
sions. In actual practice, the water companies and 
patentees form almost the sole instances in which 
Parliament of recent years has vested in private 
hands true legal monopolies, and those of the latter 
class are stringently restricted as to duration. 

Gas, railway, and electrical companies have, on 
the other hand, never been granted monopolies in 
the strict sense of the term, but have always had 
to compete with rival methods of supplying light, 
transport, or power, and have had to face the 
possibility of the introduction of new inventions, 
rendering their undertakings obsolete. Where, 
however, such undertakings are vested in a public 
authority, the whole influence of the latter is 
exerted, often by a system df lobbying, which 
recalls some of the worst of the American instances 
of the art, to induce Parliament to protect it from 
the natural result of progress in science and me- 
chanics. The Metropolitan boroughs, accordingly, 


1}which have speculated in electric power stations, 


largely equipped with plant of atype now obsolete, 
are up in arms to prevent the establishment 
of a large central power station, which may, 
perhaps, prove capable of supplying the neede of 
the Metra lis at lower rates than are at present 
current. How far this is commercially practicable 
remains to be seen. The promoters of the ori- 
inal Administrative County of London scheme 
ave retired from the field, and it is rumoured 
in Newcastle that they did so because they no 
longer saw a reasonable prospect of profit, and an 
entirely new set of M sow ony is fathering the 
London and District Electricity Supply Bill, which 


= is the most ambitious of the three schemes which 
have successfully passed through all stages in 


the House of Lords. The district which it is pro- 


®| posed to supply, includes Croydon in the south 


and Waltham Cross in the north, whilst its eastern 
limit is at Gravesend and its western at Kingston. 
The total area covered is 451 square miles, of which 
117, only, lie within the Countyof London. The gene- 
rating'station is to be at Barking, and here it is pro- 
to instal plant in the first instance of 60,000- 
ilowatt capacity, to be raised ultimately to 120,000 





kilowatts, at a total cost, inclusive of distributing 





mains. and of fourteen central stations, equal 
for the smaller output to 461. per kilowatt, and 
for the larger to 341. per kilowatt. The total 
capital provided for is 44 millions in shares, with 
borrowing powers of six millions. The total cost 
of the complete scheme will, it is estimated, be 
distributed as follows :— 


Capital expenditure on generating- £ 
station... a _ ne 1,471,260 
On line and distribution... ... 2,712,500 
Interest on capital during period of 
construction ... ei as : 166,240 


In the area covered there are twenty-six local 
authorities supplying electricity, their capital ex- 
penditure having m 8,197,9101., whilst the 
companies affected have. expended 13,353,238). 
The total costs per kilowatt have been 99.2I. in 
the case of the companies, and 89.21. in that of the 
local authorities. e higher cost in the case of 
the companies is, no doubt, largely attributable 
to the fact that the whole of the pioneer work was 
done by them ; and the local authorities entered to 
a large degree into their labours. 

The promoters of the new scheme hope in the 
early days of their undertaking to supply 51,000 
kilowatts to authorised distributors, and 15,000 
kilowatts to miscellaneous power users. They claim 
that if the existing stations were shut down, there 
would, at the rates at which they propose to supply, 
be a gain of 152,9001. per annum to the present 
authorised distributors, or one of 224,0001. if the 
authorised distributors simply took from them 
their surplus current i of extending their 
existing, works. Fora supply to authorised under- 
takers, and to railways or canals, the maximum 
charges are fixed by the Bill at 31. per anoum per 
kilowatt of maximum demand plas $264. unit . 
of untransformed current at 15,000 volts. If trans- 
formed to alternating current at a lower voltage the 
price will be 31. 10s, per annum per kilowatt plus 
0.3d. per unit, whilst for continuous current the 
charge will be 4/. 10s. per annum per kilowatt 
lus 0.33d. per unit. Taking the case of the com- 
plete 120,000-kilowatt plant, the revenue is esti- 
mated as follow :— 





£ 
From authorised distributors 664,945 
From power users... Sos 219,922 
From railways ... 256, 800 
Total 1.141.667 


The cost of generation is put down at 651,492I. 
for an output of 492,750,000 units, showing a profit 
of 489,7881. The latter is, of course, contingent 
on the cost of coal remaining low. In the London 
County Council Bill this was estimated at one-third 
the total cost of generation, so that a large rise 
would seriously affect the prospect of profit. Again 
it is by no means certain that the demand will be 
as large as the promoters anticipate. The latest 
Board of Trade returns give the present output 
as 66,287,518 units sold for power and heating at 
an average price of 1.386d. per unit. For private 
lighting the output was 125,930,170 units, sold at 
an ave ptice of 3.777d. per unit, whilst for 
public lighting 20,956,591 units were supplied at an 
av price of 1.802d. The te output is 
thus 213 million units, of which less than one-third 
is — for sata purposes. The existing plants 
are, however, largely of a pattern now obsolete, 
as is indicated by the fact that no less than 53 per 
cent. of it is reckoned as spare. Presumably this 
spare plant consists of inefficient and bulky recipro- 
cating sets, which should really be scrapped. 

The opposing companies claim that, as the result 
of a canvass, they find that the present demand for 
power in London proper is 100,000 horse-power, of 
which 46 per cent. is already supplied by existing 
undertakers ; whilst in the whole area covered by the 
Bill the demand does not, they say, exceed 208,000 
horse-power. course, a supply of cheap power 
does tend to create a demand, as has been found 
in the case of Carville, which now supplies the 
Tynemouth Corporation, although the latter had a 
fairly efficient station of their own, Still, as they 


could make more profit by accepting a supply from 
the Moogatinen fone Electric Supply ee x 
they, as good business men, did so. eir attitude 


isin wide contrast with that of many of the London 
local authorities. Mr. Baynes, of the St. Pancras 
Municipal Electric Works, for.instance, declared that 
under no conditions whatever would his council take 
a supply from the Pre company, should the latter 
succeed in getting their Bill, and a similar declaration 
was made with res to the old Administrative 
County of London Bill by a witness for the City of 
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Westminster. This intransigeant position consti- 
tutes fresh evidence, were such needed, that with 
many mynicipal traders relief of the rates is quite a 
secondary consideration. 

The promoters of the power Bill, in order to disarm 
authorised distributors afraid of their competition, 
propose that customers taking less than 250 kilo- 
watts as their maximum load, should only be supplied 
by them with the consent of the local undertakers, 

rovided always that the latter shall, in their turn, 
be prepared to give the manufacturer in question 
current at a price not greater than 1 per cent. for 
each 10 kilowatts below 250 kilowatts, than the price 
at which these distributors can purchase a bulk 
supply. This ensures a profit to the local under- 
taking, and the power company further engage 
that no customer shall use more than 20 per cent. 
of his supply from them for lighting purposes, 
These provisions proved, however, far from sufli- 
cient to disarm opposition. Some of the evidence 
given was distinctly curious. The Islington Town 
Council, for instance, boldly asserted that if their 
power customers were taken away from them their 
undertaking could not possibly pay; but on cross 
examination it turned out that out of a total 
revenue of 52,0001. but 5000/1. was derived from 
these power customers, and the same proportion 
held in St. Pancras. 

The purchase clauses of the Bill are of great 
interest. They provide that the undertaking can 
be purchased by the public at the end of forty- 
two years at a price equal to the amount properly 
expended on capital account, as certified by an 
auditor, plus such sum (if any) as would make 
up the dividend to date of purchase to 6 per 
cent., after deducting the value of investments and 
moneys represented by sinking, insurance, and 
reserve funds. If purchased ten years later, the 
second condition lapsed. The terms were objected 
to by Mr. Freeman, representing the London 
County Council, since he pointed out that if the 
dividend averaged but 4 per cent. for the forty-two 
years, a very large sum would have to be handed 
over for the purpose of making up these back divi- 
dends to 6 percent. This objection is, of course, 
absolutely trivial, since the Council or other public 
authority is not compelled to buy the undertaking 
at the forty-two year term, and by waiting another 
ten years before purchasing, a time quite insig- 
nificant in comparison with the life of the com- 
munity, the price would be free from the burden 
complained of. If in any year the amount avail- 
able for dividend exceeds 8 per cent., one-third 
of this surplus shall, it is provided, be paid into 
the sinking fund, another third to the reduction 
of the price charged for current, and the re- 
mainder to increase dividends or other purposes 
at the option ef the company. Considering the 
steady decadence of the Metropolitan area as a 
manufacturing centre, we much doubt whether 
circumstances will ever admit of this clause becom- 
ing effective, but we shall be only too pleased if 
the event proves us unduly imistic, and that 
those courageous enough to risk their money in so 
speculative an undertaking, get adequately re- 
warded. 

After a very prolonged hearing the House of 
Lords passed the Bill almost in the form in which 
it was introduced. 

The promoters of another London power scheme 
were amongst the most strenuous opponents of 
the Bill. These held that the true solution of the 

roblem of electric power supply for London lay 
in linking up the mains of the various companies, 
so as to enable each and every station to give and 
receive help from the others. To this end it was 
proposed in the London Electric Supply (Joint 
Committee) Bill to transfer to a Committee con- 
sisting of representatives of the Brompton and 
yn ey Central, Charing Cross, Chelsea, City 
of London, County of London, Kensington and 
Knightsbridge, London, Metropolitan, Notting 
Hill, St. James’, South London, South Metro- 
politan, and Westminster Companies, together 
with two representatives of the London County 
Council, powers to purchase (by issue of stock if 
desired), or lease the stations of any of the London 
distributing authorities, and to extend these as 
circumstances might prove advisable. The Com- 
mittee would, moreover, be empowered to supply in 
bulk any authorised distributor, and the latter was 
endowed with the ao to demandsuch a supply. The 
price fixed in the Bill was 5/. per annum per kilowatt 
of maximum demand, plus 0.35d. per unit of un- 
transformed current. To prevent this bulk supply 





being taken merely to meet temporary emergen- 
cies, it was further provided that any undertaker 
demanding such a supply must enter into a seven 
years’ agreement, and the total charge made must 
never be less than 20 per cent. of the total ex- 

nditure made by the Committee in meeting the 
 ramaeaeey Other clauses provided, as already inti- 
mated, for the linking up of the various companies 
for mutual assistance—a common-sense procedure 
to which t Parliaments have been strongly 
opposed. @ promoters estimated that on their 
system all the needs of the Metropolis for many 
years to come could be met by an expenditure of 
about 1,000,000/. In the result the “‘linking-up” 
clauses only were allowed, those for constituting a 
joint committee being rejected by the Lords. 

The third London Electric Bill is of a much less 
ambitious character than either of the foregoing. 
It provides for mutual assistance being rendered to 
each other by the Kensington and Knigitsbridge, 
Notting Hill, St. James’ and Pall Mall, Westminster, 
and Central Companies. By the terms of the Bill 
any one of these companies is empowered to supply 
electricity in bulk to any of the others, and to lay 
the necessary mains. By another clause the maxi- 
mum charge for current supplied for power pur- 
poses is fixed at 6/. 15s. per annum per kilowatt of 
maximum demand plus 0.33d. per unit, and powers 
are also taken for the supply of railways, docks, 
and the like, situated partly within and partl 
without the present boundaries of a company. Suc 
energy shall not, however, be used for ordinary 
lighting. The counsel, for the Bill, announced 
that it was to be taken as a standby, and would 
be unnecessary if the London Electric Supply 
Bill passed. The promoters wished, however, not 
to be dependent on the fate of that, and so were 
promoting this Bill on their own account. In 
the end the Lords Committee allowed the Bill to 
proceed. 





THE STATE PURCHASE OF 
AUSTRIAN RAILWAYS. 

Tue Austrian State has just concluded an arrange- 
ment whereby the following four railway lines pass 
into its possession—namely, the lines of the State 
Railway Company (Die Staats-Eisenbahn-Gesell- 
schaft), including the Bohemian Commercial Rail- 
way, and the local railway from Zwollnoves and 
Smeena ; the North-West and Elbe Valley Railway 
(Die Nordewest und Elbthalbahn); the South- 
North German Connection Railway (Die Siidnord- 
deutsche Verbindungsbahn) ; and the North Rail- 
way of Bohemia (Die Béhmische Nordbahn). These 
railways have an aggregate mileage of about 1900 
miles, and they represent a capital of about 
18,000,0007. in shares, and 50,000/. in debentures. 
The railway stocks of the lines in question com- 
prise 1063 locomotives, 2030 passenger carriages, 
and 23,000 goods wagons. 

The Austrian State railways have hitherto 
shown an annual deficit of about 2,900,000/., by 
which sum the receipts have fallen short of the 
amount required for interest on and reduction of 
the capital representing their cost. It is confidently 
hoped that the new acquirements will improve the 

nce, for the railways in question pass through 
Austria’s richest and most flourishing parts; both 
agriculture and industry are far advanced. There 
is also every reason to look for an increase in the 
traffic with Hungary and the Balkan States, which 
runs over these lines, and the traffic northward 
with the Elbe district and Silesia is also growing 
every year. 

The history of the Austrian State railways 
begins with the year 1841; the line Bodenbagh- 
Marchegg was opened in the year 1845, and in the 
year 1854 it was continued as far as Szegedin. A 
great catastrophe then took place as far as the 
Austrian State railways were concerned, and the 
State railways were sold, at an immense loss, to 
private companies, backed up by French capital. 
On January 1, 1855, the State Railway Company 
took over the concerns, and extended later, 
the railway system, at the same time acquiring 
several mining undertakings and industrial installa- 
tions. The share capital by degrees was materially 
increased ; the revenue swelled, and reached, during 
the years 1869-71, 12 per cent. Then it began to 
recede, and was, in the year 1889, down at 2.7 per 
cent. The reason is principally attributed to the 
fact that the capacity of the line did not keep pace 
with the increasing traftic, and the company’s ex- 
cessive economy made matters no better. ings 





improved somewhat when Ritter Theodor von 
Taussig took - Ang sain ger The Hun- 
garian portion of the railways, with an aggregate 
of about 950 miles—or more than one-half of the 
entire system—was, in the year 1891, sold to the 
Hungarian State, and the Bohemia-Moravia part 
was materially extended and improved. 

The North-West and Elbe Valley Railway was 
founded in the year 1868, with a capital of 
2,958,000/., and the railway was opened for traffic 
in the year 1871. The — was subsequently 
increased several times, partly with German capital. 
a revenue generally ranged between 5 and 6 per 
cent. 

The South-North-German Connection Railway 
was started in the year 1856. It was worked 
together with the former railway, but did badly, 
and could only be kept going by State aid, which 
at the end of 1907 had reached an aggregate of 
2,868,0001., with accumulated interest amounting to 
2,423,0007. The interest on the capital represent- 
ing the cost of the railway amounted to 126,0001., 
while the receipts only amounted to 83,7501. 

The Bohemian North Railway was founded in the 
year 1865. This railway had many difficulties to 
begin with, but by-and-bye matters improved, and 
during the last 25 years the concern has been 
materially consolidated. 

The Austrian State is to pay the shareholders in 
the first two of the four companies in question 
20 Austrian kr. (16s.) for each coupon for 1908, 
and in 1909 it redeems each share at a nominal 
value of 485 Austrian kr. with 4 per. cent. 
debentures. The interest on the debentures for the 
first company will amount to 1,233,000/. per annum. 
For the 1908 coupons of the shares in the third 
and fourth company the State pays 17-Austrian kr. 
for each coupon, and in 1909 the shares are to be 
redeemed at a nominal value of 425 Austrian kr. 
each with 4 per cent. debentures. 

Of larger Austrian railway lines, four are still 
private concerns—viz, the Austrian South Rail- 
way (Die Oesterreichische Siidbahn), with 950 miles 
of railway in Austria, and 440 miles of railway in 
Hungary, besides 210 miles of leased railways. 
Next there is the Kaschau-Oderberger Railway 
(Die Kaschau-Oderberger Bahn), with 40 miles of 
railway in Austria and 225 miles in Hungary. 
Thirdly, comes the Buschtebrad Railway (Die 
Buschtebrader Bahn), with 300 miles of railway ; 
and, lastly, the Aussig-Teplitz Railway (Die Aussig- 
Teplitzer Bahn), with 160 miles of railway. 

e recent acquirements have increased the State 
railways, so that the aggregate mileage now amounts 
to 8440 miles, in addition to which the State works 
railways with an aggregate mileage of 11,150 miles. 
Its rolling-stock amounts to 4600 locomotives, 9060 
passenger carriages, and close upon 100,000 goods 
wagons. The four railways taken over by the State 
are being worked for account of the State as from 
the beginning of the present year. 





ILLUMINATION AND OUR EYESIGHT. 

Ir past generations spoilt their eyesight by work- 
ing in insufficiently-lighted rooms, we have now to 
guard ourselves against too much light. We need 
not go back a generation, in fact. We all remember, 
and know still, the sooty oil-lamps, and the un- 
steady gas-lamps of trains and omnibuses ; but it 
is more by contrast with the intense electric lamps 
that we find in most of the places and conveyances 
in which we dwell, work, and travel. Brilliant 
illumination has become the fashion. Many of us 
do not mind strong light ; some complain ticu- 
larly about the glare of the incandescent filament 
and of the arc. All of us are probably ready to 
admit that the intense light may have slow, lasting 
effects, from which we will have to suffer in the 
course of time. But when it comes to specifying 
what kind of light we object.to, we have to confess 
that we have hardly any experimental basis for our 
objections. 

The introduction of the powerful electric incan- 
descence lamps fitted with metallic filaments has 
strengthened the complaints, and the lamp manu- 
facturers are anxious to meet the objections. The 

uestion came up before the annual meeting of the 

erman electrical engineers, the Verband Deutscher 
Electrotechniker, held at Erfurt this summer, in 
connection with an eagerly-discussed paper by Fr. 
Schanz, M.D., and C. Stockhausen, Dr. Ingenieur, 
These gentlemen regard the ultra-violet rays as the 
source of danger, a belief which is certainly shared 
by many others, and they point out that with the 
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improvement of our lamps we have been receiving 
more and more ultra-violet rays. The spectrum of 
the light of a paraffin or wax-candle, and of an ordi- 
nary rape-seed oil wick is hardly longer than that of 
the visible rays. When the combustion is rendered 
more energetic by the aid of a chimney, the ultra- 
violet rays increase. In the incandescent gas-light, 
in the electric and Nernst lamps, and particularly 
in the mercury arc, ultra-violet rays abound. These 
differences are masked to a certain extent when we 
surround the sources of a light with glass shades ; 
for the glass absorbs a good many rays, especially 
those of wave-lengths smaller than 300y y». But 
some ultra-violet rays find their way through ordi- 
nary glass. 

That ultra-violet rays, especially of very small 
wave-length, set up irritation of the skin is suffi- 
ciently known from accidental observation and 
special experiments. Those rays cause injury and 
seem also to cure diseases under certain conditions ; 
at any rate, they areactive. Rays of greater wave- 
lengths are less directly injurious; but some 
physicians like Dr. Schanz ascribe to them the so- 
called ophthalmia electrica, which resembles snow- 
blindness. Both the crystal lens and the retina of 
the eye are said to be affected by ultra-violet rays. 
Some of our protective spectacles are little good. 
The blue spectacles, still to be met with, are 
directly absurd ; the grey and black smoke glasses 
weaken all rays, and might answer if they were 
quantitatively adjustable. It is better, of course, 
to keep the injurious rays out altogether, and 
that is done to a certain extent by globes of 
dim, frosted and opal glass, naturally at the 
sacrifice of some of the light intensity. According 
to Schanz and Stockhausen, these glasses do 
not absorb all the ultra-violet rays by any means. 
They made experiments with different lamps, 
comprising the new osram, tantalum, and colloid 
lamps, and with different glasses, and they found 
a remedy in their own euphos glass, which, 
according to the spectra they have published, 
effectually absorbs all ultra-violet rays. The 
composition of this euphos glass is not explained. 
It is described as a glass looking greenish. yellow 
in transmitted light. This colour is stated to be 
unessential, however; at any rate, other glasses 
merely of that colour have not the same property. 
The euphos is made in several grades to suit 
different lamps, and is supposed to absorb from 3 
to 5 per cent. of the light intensity. As a physio- 
logical test, Dr. Schanz mentioned that the ultra- 
violet rays produce fluorescence of the crystal lens. 
If a euphos screen is interposed between an elec- 
tric lamp and the eye of a rabbit, the fluorescence 
at once stops, and the animal distinctly shows 
pain when the screen is removed again. 

This paper, as we mentioned already, was eagerly 
discussed, and further experiments on the propor- 
tions of ultra-violet rays in our artificial lights were 
asked for. Dr. Voege, of the Physical Govern- 
ment Laboratory of Hamburg, at once took the 
matter up, and he describes his experiments in the 
Elektrotechnische Zeitschrift of August 13, in which 
the paper by Schanz and Stockhausen is also pub- 
lished. His chief result is that the sunlight is far 
richer in ultra-violet rays than most of our modern 
artificial lights—with a few exceptions to be speci- 
fied—and that the ultra-violet scare is therefore 
exaggerated. That may be so. But his experi- 
ments are all photographic, and our eye certainly 
does not see all that the sensitised plate shows. In 
his experiments Dr. Voege makes use of a kind of 
photometric arrangement. Two dim glass plates 
are so placed that they appear equally bright to the 
observer. The one plate isilluminated by thediffused 
light of the sky, the other by the lamp under test. 
When the photometric adjustment has been effected, 
photographs are taken, always under exactly the 
same conditions, with Schleussner plates. As the 
field consists of two halves, we should get two 
dark spots of unequal intensity, if there is any 
difference in the proportion of actinic rays. But 
the field is further subdivided by placing a screen 
of window glass over the one upper half, and a 
screen of quartz glass over the other ; thus we obtain 
four sectors. The rays can also be filtered, before 
falling on the sensitised plate, through a solution 
of nitreso-dimethylanilin ; this solution, it is to be 
noticed, is yellow-green in colour, and it absorbs 
only the actinic rays of the visible spectrum, allow- 
ing the ultra-violet rays to pass. 

The experiments concern the diffused light of the 
sky, a quartz mercury lamp, Nernst lamps with and 
without shades, arc-lamps, regina (enclosed) arcs 








without outer globe, incandescence gas lamps, and 
others. In almost all cases more ultra-violet rays 
were found in the artificial light than in the diffused 
suvlight. The exceptions are the mercury are in 
a quartz tube and the regina arc-lamp ; |but even in 
their cases the differences were not great. Dr. 
Voege further took direct photographs of the spectra 
of various lamps and of the sunlight through the 
slit of a spectrograph. In this case the sunlight 
gave a much longer ultra-violet spectrum than any 
lamp, and the interposition of a screen of window 
glass did not much alter the result. Even the sun- 
light reflected from the slabs of sandstone stairway 
— richer in ultra-violet light than the electric 
ight. 

Dr. Voege hence concludes that, provided we 
arrange our lamps in such a way that we do not 
directly see the glaring filament and the arc, our 
eye receives less ultra-violet light from the lamps 
than it receives with the sunlight of equal inten- 
sity. As regards the first point—that we should 
avoid looking at the glowing filaments and arcs— 
we all agree. Dr. e is also right when he 
points out that the contrast of a bright arc ona 
dark background strikes us more than the light of 
the sun on a more or lessluminous sky. But we do 
not admit that his actinic tests tell us much about 
the danger with which ultra-violet rays threaten our 
eyes. We have no proof so far as to which rays 
are really injurious to our eye. It may be those 
which photograph best; but this is not certain or 
even strongly probable. 

Our eye does not resemble a sensitised plate. We 
have to rely — our own experience, unless we 
are rcady to submit ourselves to dangerous experi- 
ments such as Dr. Burch and others have under- 
taken for the direct study of fatigue of the eye. 
Individuality no doubt plays an important part. 
Some of us are exceedingly sensitive to the rays 
from an ordinary are or a mercury arc ; others can 
bear a good deal. But none of us like to look at a 
glowing filament, while we do not mind the soft 
light of a dim glass bulb. Dr. Voege may be quite 
right about sunlight. Not many of us can read 
in bright sunlight with impunity. We have to 
avoid glaring light, and to provide our lamps with 
suitable shades, even if we lose some light. As 
long as we do not understand the problem, general 
care is most advisable. Too much light may be 
nearly—if not quite—as bad as too little. 





OVERCHARGES IN RAILWAY RATES. 

In the management of industrial undertakings, 
alike from the commercial and technical stand- 
points, the tendency is towards specialisation. 
The consequence is that a high degree of efficiency 
is achieved by reason of the experience utilised in 
separate departments, and, indeed, in separate 
operations. Thus, in the shops there is, for 
instance, a machine-tool expert, and not infre- 
quently, under him, an expert in tool-steel. In 
the foundry there is one whose duty it is to ensure 
the carrying out of the conditions laid down by the 
laboratory chemist. Again, in the drawing-office 
the practice is to decentralise the work to such an 
extent as to concentrate on particular units, such 
as cylinders, valves, reciprocating parts, bearings, 
&c., as much accumulated experience as is pos- 
sible. In the counting-house the same condition 
applies ; there is an estimating department which 
is in close association with the costs department, 
an invoice department, and a despatch department. 
And yet there seems room for at least one further 
specialisation if the fullest economy is to be 
achieved. For a close examination of the results 
in connection with the despatch of goods reveals a 
considerable degree of wastage, which might easily 
be avoided if there were in the despatch depart- 
ment someone having an intimate acquaintance 
with railway rates, and particularly with the items 
embraced under the different classes, as well as the 
conditions under which special rebates or special 
terms are applicable. ‘ 

Overcharges are made by railways probably un- 
avoidably ; but the peculiarity of the situation is 
that rarely are these overcharges refunded, although 
they are registered in what is termed an ‘‘ overpaid 
book.” Probably 50,0001. would be a moderate esti- 
mate of the amount accumulated yearly, and regis- 
tered in such books re Me the various railway 
companies, but not refunded. The primary cause 
of such loss to manufacturers is to be found in lack 
of experience on the part of the firms despatch- 
ing goods concerning the intricacies of railway rate 








classification. The normal practice is to com 
rates formerly charged by the available routes for 
oods, and if subsequent lots are charged at a 
Figher rate to reduce to the lower figure. But this 
somewhat crude method does not involve investiga- 
tion as to whether even this lower rate is the mini- 
mum which should be exacted by the railway com- 
pany. Such an investigation is a simple matter, 
and easily made, because the railway classification 
book and the current railway-rate books may be 
consulted. The omission to do so on the part of 
a large majority of the manufacturing firms is 
probably due to thoughtlessness, and the possibility 
of economy should encourage greater care. 

We do not suggest that the overcharge is made 
intentionally by the railway companies ; but it will 
be within the experience of most firms that the 
despatch clerk at the railway office is frequently so 
pressed for time, owing to the accumulation of 
work, that he cannot take sufficient care to investi- 
gate fully the exact classification under which the 
charge for any particular manufactures may be 
made, or to differentiate in favour of the firm where 
special rates or conditions prevail. In cases where 
doubt may arise in his mind, the preference will 
always be given to the interests of the railway com- 
pany. He has his own position to conserve, and it 
is only a proof of human nature if he errs on the 
side of greater safety from his own standpoint. 
When the rates and invoices are checked by his 
superiors in connection with the railway, any over- 
charge may be discovered, but it would seem that 
the railway companies have a singular way of deal- 
ing with such cases, especially after the money has 
been paid. Where the check clerk discovers the 
overcharge too late, it is retained by the railway 
company, and is registered, as W6 have already in- 
dicated, in an ‘‘ overpaid book ;” but beyond this 
no further action is taken unless the consignor or 
consignee of the goods makes — for a 
refund. No doubt exception could be taken from 
the moral point of view to this proceeding, but 
legally the fact that the freight rate has been paid 
must be regarded as endorsement of the contract 
on the partof the trader. Oa him rests legally the 
onus of claiming the overcharge. 

Experience, therefore, is of the first importance 
not only in ascertaining, prior to the dispatch of 
the goods, the lowest possible rate, but in subse- 
quently checking the railway company’s account in 
order that overcharges may be deducted. We 
have indicated generally the source from which ex- 
perience should be accumulated, but may also give 
one or two instances as indicative of the possi- 
bilities of economy. Presuming that a box of 
hardware is to be despatched, the railway clerk 
either through carelessness, or in haste, would 
probably charge under the third classification, 
where the rate per ton is, say, 303. 10d. for a given 
distance. The trader would be charged this rate, 
which would be paid probably at the time of con- 
signing the goods. hen the goods were invoiced 
up by the despatching clerk on behalf of the trader 
it might be discovered that for hardware there was 
a special rate, equal to 27s. 6d. per ton, so that 
there is an overcharge of 3s. 4d. per ton, which would 
pass into the overpaid book instead of being re- 
turned to the trader. It is true that hardware is 

enerally forwarded under the third classification, 

ut frequently a special rate is arranged, notably 
for ila despatched from Sheffield, Birmingham, 
and other cities. Such special rates are from 10 to 
20 per cent. less than the normal third-class rate. 
It is important, therefore, that the forwarding de- 
partment of any industrial concern should be fully 
cognisant of such special rates before the goods are 
despatched. 

Another cause of overcharge is traceable to the 
great variety of machines and engines, where, 
particularly in connection with large consignments, 
special reductions are made. Few, for instance, 
excepting those dealing extensively with hori- 
zontal engines, realise that a cheaper rate is 
exacted for such productions. Moreover, machi- 
nery packed in parts into cases is chargeable at 
the second-class rate, but in a great many in- 
stances traders will find that the freight has been 
reckoned according to the third class, which is, of 
course, higher. The present writer has checked 
several firms’ railway accounts, all of them indicat- 
ing evidence of overcharges which have not been 
nm heey while cartage rebates for many tons of 
goods have not been reclaimed by the trader, 
although the railways do not perform such cartage. 
Frequently also mistakes are made in what are 
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termed ‘‘ smalls ””—items weighing 3 cwt. or less. 
The railway companies charge for such smalls an 
increase of 5d. to 1s. 6d. per package, according to 
the class under which the goods are rated. en 
two small packages are despatched to the same 
consignee, by the same sender on the same day, the 
trader is entitled to have these separate consign- 
ments lumped together, and not charged ow ; 
if this practice is not carried out the er loses. 
For instance, he may send one box of hardware 
totalling 2 qrs. 14 Ib., and another of 3 qrs. ; each 
charged separately would amount altogether to 
4s. 3d., whereas when lumped ther only one 
extra charge would be applicable to the two 
(being reckoned as one package), and the rate 
would be 3s. 1ld. Many other instances might be 
quoted, but sufficient has been said to show that 
want of knowledge on the part of traders results in 
excess charge being extracted, and that greater 
care in despatching and watchfulness in checking 
the accounts would lead to a large proportion of 
these overcharges being reclaimed, and transferred 
from the coffers of the railway companies into the 
pockets of the traders. 





EXPERIMENTAL ELECTRIC TRACTION | . 


ON THE SWEDISH STATE RAIL- 
WAYS, 1905-1907. 
REFERENCE has on several occasions been made in 
the columns of ENGINEERING to the comprehensive 
plans under consideration as to the electrification 
of large portions of the Swedish State Railways, and 
to the experimental working, the satisfactory results 
of which have led to the present extensive plans. 
A singularly full and complete report was prepared 
with regard to the trials just mentioned, of which 
a short extract will, no doubt, be of interest to 
readers of this journal. 

The Swedish Parliament, in the year 1904, 

nted, without demur, at the instance of the 

overnment, a sum of 425,000 kr. for experimental 
electrical working of the State Railway section— 
Stockholm-Jirfva—with a temporary steam-power 
station at Tomteboda. Mr. bert Dahlander, 
the engineer who has superintended the working, 
visited various installations of interest in Europe 
and America, and his report at the outset drew 
attention to the vast importance of the invention 
by Mr. Lamme, the chief engineer of the Westing- 
house Company, of practical one-phase motors for 
railway traffic. This was in the year 1902. The 
power: station at Tomteboda was naturally built as 
a temporary structure, of cheap materials and of 
modest dimensions. The steam power was supplied 
by two De Laval steam-turbines, each of no 225 
horse-power geared down to 750 revolutions per 
minute, but capable of yielding 270 horse-power 
for a limited period. e turbines could also be 
run at 600 rod 450 revolutions per minute, havin 
then a respective maximum capacity of 240 and 210 
horse-power. These three different speeds made it 
possible, with four-pole generators, to obtain alter- 
nate current with respectively 25, 20, and 15 

riods per second. e two turbines were chosen 
in preference to one, so that a breakdown should 
not completely paralyse the line. Six of the 
ten nozzles of each turbine were fitted with auto- 
matic regulation, so as to reduce the steam con- 
sumption as much as possible. There was no con- 
denser. The boiler-house was equipped with four 
locomotive boilers built at the works of the State 
Railways at Orebro ; asa rule only two boilers were 
used at the time. In addition to the two alternate- 
current generators, of a power corresponding with 
that of the turbines, there was installed a small 
15-horse-power steam-turbine for driving a dynamo 
for exciting and lighting pene. 

Experience confirmed the fact that it is still more 
impossible to avoid short circuits on electric railways 
than in other electric installations. It is therefore 
essential to arrange matters so that a short-cir- 
cuit does as little harm as possible. Short-cir- 
cuits were more frequent at the start, when the 
Westinghouse locomotive was used, on account of 
some minor defects in the locomotive. At an in- 
spection undertaken in the month of July, 1905, 
ke sinter shafts were found to have become 
twisted some 15 deg. On account of this dis- 
covery, Professor Lindstrém was commissioned to 
look into the matter, and he came to the conclusion 
that the twisting of the shafts might have been 
caused by short-circuits. The shafts in question 
were replaced and the bearings altered. The tur- 
bines, too, suffered considerably from the effect of 


short-circuits ; the shafts had become strained, &c. 
In order to reduce this source of trouble choking 
coils were installed, but they were not successful. 
Improvements in the mechanical insulation of the 

enerators, however, greatly reduced the trouble 

m short-circuits. Faults have occurred three 
times in the transformers, and twice in the same 
place with a pressure of 20,000 volts. The regula- 
tion of the steam-turbines proved satisfactory at 
750 revolutions—25 oe maximum increase 
in speed from full load to no load being 35 per 
cent.; with 600 revolutions the increase was 4 per 
cent. ; and with 450 revolutions, 12 per cent. 

It is evident that a power-station operating only 
one train works under exceptionally difficult condi- 
tions as voltage regulation, compared with 
installations intended for several trains; but, on 
the other hand, many opportunities were afforded 
for studying voltage regulation. 

As r the suspension of the contact-wires, 
those on the Jarfva line were erected in the 
winter, in accordance with the official regulations ; 
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when warmer weather set in it became absolutely 
n to tighten them. The line between 
Albano and Viirtan has had to be set up every 
year, whilst the one between Tomteboda and Albano, 
which had indirect suspension, has not required 
tightening, owing to it having been put up at 
summer time, and tightened considerably at the 
outset. The question of suspension was also fully 
entered into, and a system with tension weights 
proved the most practical, and was subsequently 
adopted. Several insulators were likewise tried, 
and their various defects and advantages ascertained. 

The trials were carried on partly with two 
electric locomotives and partly with two motor 
bogie carriages, which latter, together with two 
other bogie carriages, generally formed a train—a 
motor carriage at each end. Each motor carriage 
has two motors, each of 115 horse-power, which are 
each placed in a specially-constructed bogie. The 
weight of the motor-carriage train amounted in the 
aggregate to 143.9 tons; the motor carriages were 
16.3 tons heavier than the corresponding type of 
carriage without motor. The one locomotive had 
two axles (from the Westinghouse Electric and 
Manufacturing Company), the other was a three- 
axle locomotive (from the Siemens - Schuckert 
Werke, Berlin). Each axle of the former loco- 
motive hada motor of 150 horse-power ; each axle 
of the latter a motor of 110 horse-power; the 
respective weights of the locomotives were about 
24 and 35 tons. The transformer of the American 
locomotive was constructed for 6000, 12,000, 15,000, 
and 18,000 volts, whilst that of the German loco- 
motive was adapted for various line tensions between 
5000 and 20,000 volts. 

In order to test the electric qualities of the 
different motors more accurately than was pos- 
sible whilst they were mounted in their respec- 
tive locomotives and motor carriages, they were 
tried with a special brake arrangement. For this 





purpose the motor, with its two wheels, was placed 








in a stationary brake frame. After some experi- 
menting, satisfactory methods of testing were 
adopted, and the accompanying curves show some 
of the results. The curves in Fig. 1 relate to the 
Westinghouse motor No. 105 in Table I. on the 
next e; those in Fig. 2 to the Siemens motor 
W.B.M. 28/40; Fig. 3 to the A.E.G. motor W.E. 
51 V.; Fig. 4 to the Westinghouse motor No. 130 ; 
Fig. 5 to the Siemens motor W.B.M. 280; and 
Fig. 6 to the A.E.G. motor W.E. 80. The expres- 
sion ‘‘ degree of effect” is equivalent to ‘“‘ effici- 
ency.” In the original report curves are appended 
for more recent motors from the same firms. The 
table on the next page gives a summary of the 
results, and, for comparison’s sake, figures re- 
ferring to motors for 15 periods single-phase current, 
three-phase current, and continuous current, are 
included. 

As will appear f: this table, the three-phase 
motors from Brown, Boveri, and Co., used in the 
Simplon Tunnel, have the smallest weight per 
horse-power,.in spite of their low speed ; but they 
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are only intended for two speeds. If more speeds 
are wanted with three-phase motors, the weight 
aspect becomes less favourable. The table also 
shows that, comparing the Westinghouse direct- 
coupled motors, the one built for 15 periods is 
considerably lighter than one for 25 periods. The 
latter, however, is of twice the horse-power. For 
this and other reasons the question of the number 
of periods has been very much on the tapis in 
America, and the Westinghouse Company has pro- 
posed 15 periods as the most favourable. Greater 
lightness and smaller motors are the advantages 
of the latter figure; but the transformers, on 
the other hand, become heavier, and with this 
number of periods alternate current cannot very 
well be for lighting pur It is argued 
in favour of the Meher figure that this for a series 
of years has been a normal value at a majority of 
large power-transmission installations abroad, and 
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THE WIDENING OF BLACKFRIARS 
(For Description, see Page 251.) 
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it has also been fixed upon for the Swedish State’s | the above figures have been raised in proportion to 
installation at Trollhattan: In answer to questions | the weight of the train, upon the assumption that 
put to them, the Allgemeine Elektricitits-Gesell- | the traction resistance per ton is the same for the 
schaft and the Siemens-Schuckert - Werke have locomotive, or the motor-car, as for the rest of the 
pronounced in favour of 25 periods. train. As, however, the resistance might be some- 

The consumption of energy has been measured | what greater for the locomotive or motor-car than 
on about one hundred trial trips, with different for the rest of the train, owing, among other reasons, 


TABLE I.—Particutars or Exvecrric Morors. 























| 3s | s\isf = |shiss 
| | 5\.3 Be | AS 
Number or | Natureof 55, & |§5/ ¢ Gearin 2g egies: J 
Manufacturer. ppocetl Cuan, 33 : 23 Pi & 26 g¢ sé Where Used. 
| 52'8 15 = ss lteise 
z™ 3 \z8 Ss p< papa 
Westinghouse Elec- No. 105 One-phase | 25 | 150) 750) 250 3.89 2,220| 14.8 15.5 |Swedish State Railways. 
trical & Manufac: aa 
turing Company 
Ditto | No. 130 .~ a 25 | 250, 240) 220 Direct coupling | 7,550/30.2)10.1|New York, New Haven, and 
; | ‘ Hartford Railway. 
——_ -Schuckert-| W.B.M. 28/40 a 25 | 110, 590) 320 5.2 | 2,450/22.3 18.3 | Swedish State Railways. 
erke 
Ditto W.B.M. 280 9 25 | 175) 700) 300 3.7 2,700|15.4 |15.1 | Rotterdam, Hague, & Schoe- 
k | ningen Railway. 
Allgemeine Elektri-| W.E. 61 V. = 25 | 115) 600; 750 4.24 2,700) 23.5 |19.7| Swedish State Railways. 
citats Gesellschaft | | 
: Ditto W.E. 80 os 25 | 350) 400) 850 3.3 5,500/15.7| &8 
Westinghouse Elec-| - - 15 | 500, 240) 275, Direct coupling | 8,830|17.7| 5.9)The Pennsylvania Railway. 
trical & Manufac-| 
turing Company | 
Maschinenfabrik } i oe 15 | 200) 650) 265 3.1 | 3,400/17 |15.4|Seebach - Wettingen Experi- 
; Oerlikon } mental Kailway. 
Ganz and Co. a - Three-phase 15 1500) 225'3000) Direct coupling | 24,800/16.5 |5.2 |The Valtellina Railway. 
Brown, Boveri, & Co. | - * 16 |1150) 240/3000 a ,760| 9.4/3.1 | The Simplon Tunnel. 
’ Ditto | of - 40 | 150) 300) 750) 1.88 and 3.72 | 4,000)26.7 |11.2|The Bergdorf-Thun Railway. 
ee -Schuckert- os Continuous; .. | 130 720|1000 on 2,500 19.2 19.3| The Cologne-Bonn Railway. 
erke | | | | 
General Electric Co. AE 65 ‘ «. | 240 870 600 2.23 | 8,700|15.4| 8 |The Paris-Orleans Railway. 
Ditto AE 55 o- -- | 165) 570 600 2.48 | 2,460/14.9 |11.9| The Milan-Gallarate Railway 
Ditto AE51 é- .. | 80) 630 600 4.32 1,720/21.5 |18.9 
Ditto AE 52 ‘i -. | 28) 490, 600 4.78 | 785)$4.1/23.4 


trains, different distance between the stations in| to internal friction and to the air resistance at the 
question, and different average speed. The s front of the train, the figures in Table II. on the 
and power have been recorded every fifth second ; | next e, representing the efficiency, are some- 
the horse-powers shown by the curves represent the | what lower than the actual efficiency of the locomo- 
effect at the draw-bar, and consequently do not! tive or motor-carriage alone—both for the reason 
include the work required for propelling the loco- | indicated and the fact that the three figures include 
motive or the motor-car. In order to ascertain the|the line losses. The test performances of the 
total work done, and the effect at the driving-wheel, | motors of locomotive No. 1 are those given in 











Fig. 1, page 248, while Figs. 2 and 3 refer respec- 
tively to the motors of locomotive No. 2 and to 
those of the motor-carriages. 

The table on e 250 also contains the average 
value of speed and power factor, according to the 
curves, besides the watt-hour consumption. 

It appears from this table that the power factor 
is considerably better for the motor carriages than 
for the electric locomotives. The value of the 


; aie factor of the motor carriages would, however, 


ve been still somewhat higher had not their main 
transformers required an unusually large magne- 
tising current ; the fact is, these transformers, to 
save time, were of a somewhat provisional nature. 
The table further shows that the average values 
of power factor, efficiency, and consumption of 
energy vary considerably, which was to be expected 
on agcount of the great differences in the weight of 
the trains, the —e between the stations, and 
the average s , e consumption of ‘ene 
Sonenli eestinas larger with a aster Penn A 
between the stations ; whilst with longer distances 
starting and braking less affect the figures in ques- 
tion; the figures referring to consumption of energy 
between Vartan and Jirfva are unusually low, no 
braking, in spite of the gradients, having been 
necessary, except at the terminus. 

The report, in summing up, draws attention to 
the temporary nature of the power-station, although 
most useful tests were made there, in spite of the 
unfavourable conditions. As regards the trolley 
line, the trials have proved the possibility of using 
as high tension as, from an economic point of 
view, would be desirable for the Swedish State 
Railways. It has also become manifest that with 

roper precautions the risk to workpeople, and any 

nger connected with taking such high-tension 
current into railway stations, can be so reduced as 
not to be serious. All these questions have been 
very fully gone into, and most valuable experience 
has been gathered, further increased by the fact 
that many om satisfactory arrangements have been 
tested, and fheir drawbacks discovered and re- 
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medied. As a result several new perfected ap- 
pliances have been worked out. 

The trials that have been made as to the efficiency 
of the rails as conductors have proved that the 
electric resistance is considerably smaller than there 
was reason to expect, owing to the fact that a great 
portion of the current makes its way through the 
ground, particularly when the earth and the weather 
are moist. The rail-bonds, which are necessary in 
all railways worked with continuous current, can 
apparently, as arule, be dispensed with when using 
high-tension alternate current. 





states that the problem of electric traction on the 
Swedish State Railways has been technically solved. 
Although minor improvements, of course, will 
continue to be made, it seems hardly feasible that 
a simpler, better, or cheaper system than that 
of single-phase alternate current, used at the 
trials in question, can be brought forward within 
the more immediate future. Therefore there 
a to be no ground for postponing the intro- 
duction of electric traction on the Swedish State 
Railways for this reason. 

As a result of the satisfactory nature of these 


TABLE II.—Sprep, Erricigncy, AND Power-Factors OF EXPERIMENTAL VEHICLES. 


| Weight | 
Motors. | _ of 
Train. 
tonnes | 
| 144.5 | Stockholm to Tomteboda si: 
144.5 | Tomteboda signal-box to 
144.5 | Tomteboda to Jiirfva .. 
144.5 | Jiirfva to Tomteboda signal- 


Section of Line. 


x ee] 
144.5 | Tomteboda signal-box to Tomteboda 
Tomteboda tc Stockholm ©. .. rf 


Ditto ad 
Electric locomotive No. 1 Stockholm ©. to Karlbe: 

Ditto ° 
Tomteboda signal-box to 
Tomtebcda to Hagalund 
Hagalund to Jiarfoa Se 
Jirfva to Hagalund : 
Hagalund to Tomteboda 
Tomteboda to Karlberg.. 
Karlberg to Stockholm CO. 
| Jirfva to Virtan .. a 
Viirtan to Jirfva .. 
Jirfva to Vartan .. 
| Viirten to Jiirfva .. 
Jirfva to Vartan .. 


Ditto 
Ditto 
Ditto 
Ditto 
Ditto 
Ditto 
Ditto 
Motor carriages* 
Ditto* 
Ditto 
Ditto - 
Electric locomotive No. 1 a 
Ditto ° Viirtan to Jiirfva .. 
Jirfva to Virtan .. 
Ditto ed § Vartan to Jarfva .. 
Electric locomotive No. 2 149.4 | Jiirfva to Vartan .. 
Ditto ; 149.4 | Virtan to Jiirfva .. 
Ditto ° 265 Jiirfva to Vartan .. 
Ditto * 265 | Viirtan to Jirfva .. 


Ditto 





As regards the effect of the railway current upon 
telegraphs and telephones, many instructive experi- 
ments have been made, and several appliances and 
methods have been tried. The whole question has 
also been exhaustively sifted theoretically, and 
results of general interest have been obtained. A 
considerable amount of work still remains to be 
done in this connection, but so much can be said 
at present that the requisite precautions against 
such disturbances will not entail outlays of material 
importance. . 

As far as the rolling-stock. is concerned, the 
interest in the first instance centres in the motors. 
The experience gained at these trials distinctly 
demonstrates that the alternate-current commutator 
motors have been brought to such a degree of per- 
fection that they fulfil everything that can reason- 
ably be asked from a good railway motor, as regards 
stability of working, Sane of efficiency, and regula- 
tion. The commutation no longer gives any trouble, 
nor does the commutator involve any expense of 
importance, as far as repair and maintenance are 
concerned. Since the motors used at these trials 
were made further improvements have been in- 
troduced and the weight materially reduced. The 
trials have shown that the drawbacks which are 
supposed to attach to commutator motors have 
been reduced to minimum importance by ingenious 
appliances and constructive improvements. The 
trials haye proved the importance of cooling these 
motors by means of air forced in and thereby in- 
creasing their efficiency, and the arrangements 
adopted with this end in view have worked satis- 
factorily. Experience of great value and of a 
distinctly satisfactory nature has also been gained 
as regards the handling and regulating of the 
motors, the use of the current for heating, lighting, 
and braking, &c. 

The trials have, with insignificant exceptions, 
been made with 25 periods. There can apparently 
be no doubt that the most practical figure lies 
between the limits 25 and 15, The lower figure 
entails an essentially higher cost for transformers 
and generators, but certain advantages as regards 
the construction of compensated series motors of 
great capacity, at least as regards the type which 
is not fit with commutation poles. Nothing, 
however, is gained in this respect as far as the com- 
pensated repulsion motor is concerned ; on the con- 
trary, the conclusion drawn is that the advantages 

ained by choosing periods of a lower figure than 
5 are smaller than the drawbacks. Experience 
abroad seems to point in the same direction. 

In conclusion, Mr. Dahlander unhesitatingly 
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* Only the front motor-carriage uted. At the other trial-trips with motor-cars, both cars were in action. 


trials, the electrification of a substantial section of 
the Swedish State Railways is likely to be promptly 
decided upon. 





NOTES. 
Tae Lasour Market on THE CONTINENT. 

Tue labour market on the Continent is at present 
unusually disturbed, and in a number of countries 
wide-spread conflicts either have only been avoided 
with much trouble, or serious stoppages of work 
are likely to take place, or they have, in some 
cases, already been effected. Sweden comes under 
the first heading ; it was only through the resolute 
interference on the part of the Government and the 
able and energetic manner in which their represen- 
tative, the newly-appointed Swedish Ambassador 
in Copenhagen, M. Giinther, carried on his media- 
tion, that the various conflicts were settled, anda 
lock-out, which might have affected upwards of 
200,000 hands, was avoided, and only at the very 
last moment. The masters gained some points of 
importance. That a strike broke out within a 
week or two in Malmé, where all the municipal 
workmen struck work (the principal cause being 
dissatisfaction with the dismissal of some hands) is 
looked upon as an instance of the men breaking 
faith. The employers in the metal industries in 
Finland have also had considerable trouble with the 
men in some » and notice was given on 
August 8 to the effect that a lock-out would be 
declared for all metal industries in Finland, out- 
side Helsingfors, if the metal-workers at Jacobstad 
and Tammersfors did not resume work before the 
end of August. In Denmark several stoppages of 
work have just taken effect. Owing to the litho- 
graphic workers insisting upon eight hours, which 
the-employers did not see their way to comply with, 
they went out, to which the employers responded by 
locking out the men within the printing (except the 
daily press), and the paper industries, and bookbind- 
ing, the men in their turn striking at all the daily 
= in the country, except the socialistic. The 
ock-out and strike both took place on August 10. 
Together with 1000 shoe manufacturers’ hands, 
already locked-out, this means about 4000 men out 
of work, but further lock-outs are by no means out 
of the question. In Germany and France there 
are also very serious labour conflicts brewing, by 
which the German shipbuilding and other metal 
industries are likely to be affected. 


STEREOMETER FOR Near OBJECTS. 


The successful application of stereo - photo- 
grammetrical methods in the fields of topography, 





apnonaty. and astronomy has suggested the use 
of the stereo-camera for taking measurements on 
works of art, and for anthropometrical purposes. 
Such instruments would be useful to biologists, 
anthropologists, and architects, among others. The 
first experiment in this direction appears to have 
been made by Seliger, some time ago, on a - bust of 
Moltke. He used a camcra of 500 millimetres 
(20 in.) focal length, and took two phetographs of 
the bust at a distance of 3 metres (10 ft.). The 
length of his base-line was 20 centimetres (8 in.), 
and the measurements which his stereo-photographs 
permitted were correct within 1 millimetre. The 
stereometer and stereo-comparator which Dr. C. 
Pulfrich, of the Carl Zeiss Works, at Jena, has 
devised, does not work with a base line, and the 
measurements are made directly on the plate, 
which is not ruled with lines. The instrument was 
described by Pulfrich in Archiv fiir Optik, of 1907. 
The photograph is taken with the aid of a double 
camera fitted with two objectives by the side of one 
another, as in binocular glasses. If we look ata body 
LMR, then the two lenses would give two images 
ML and RM next to one another. These images 
must therefore be reversed to get the two middles 
to join properly, and the reversing is effected by 
two microscopes whose distance apart can be altered 
with the of micrometers. The stereometer 
camera for plates 215 millimetres (8.5 in.) in width 
is fitted with two Tessar object-glasses of a focal 
length of 150 millimetres (6 in.), while they are 
70 millimetres (2? in.) apart; this distance forms 
the fixed base-line of the instrument. The mini- 
mum distance of the object for sharp focussing is 
0.5 metre (20 in.). The camera turns on a divided 
circle which rests on three screws. When the 
level is right the plate will be in a perpendicular 

lane, and the optical axes, as well as the line join- 
ing the two perforations for the co-ordinates, will 
be esteemed As long as the distance of the 
camera from the object does not exceed 2 metres 
(63 ft.), level differences, measured along the longi- 
tudinal axis, are found to be correct within at least 
1 millimetre ; the accuracy as regards points to the 
right or left is, of course, much greater. The 
measurements are taken with the stereometer 
proper, which has the appearance of a pair of 
stereoscopic glasses. Each of the two microscopes 
has a field diameter of 10 millimetres (0.4 in.). 
The respective milled heads are to the right and 
left of the glasses, and the arrangement is such 
that the parallax to be determined is the sum of 
the two micrometer readings. The two eye-pieces 
are, of course, separately adjustable, and the instru- 
ment is, on the whole, of the superior style which 
we expect from apparatus coming from the great 
Jena optical works. 


Tue Sour Russian Iron Trust. 

Conflicting statements have several times been 
=. concerning the formation of a large 

outh Russian iron trust or union, and there 
appear to have been a number of serious difli- 
culties to overcome, both as regards the financial 
side of the question, the choice of the leading men 
and the classification of the goods, as several large 
works during the last year or two have increased 
the number of articles manufactured, which has 
entailed considerable outlay. The Russian State 
is understood to be an interested spectator at these 
protracted negotiations, and may not even view 
the formation of an iron union with favour, as it is 
likely to interfere with the present privileged 
position of the State as a buyer. This is all 
the more important, as the State is likely ere 
long to become a larger buyer than it has 
been the last few years. As an instance may be 
mentioned the purchase of rails, which normally 
amounted to about 20,000,000 poods, but which 
during the last two years has only reached an 
aggregate of about 10,000,000 poods (160,000 tons). 
In spite of these circumstances, which at one time 
were stated to have proved fatal for the formation 
of the contemplated union, the latter is now under- 
stood to be approaching its realisation, even if the 
question of who are to be at the head seems 
to give some considerable trouble. The relations 
between the projected union and the metallurgical 
industry of enien Poland are attracting special 
attention in Germany, because the metal in- 
dustry of Silesia is much interested in the 
Polish industries in question. The blast-furnaces 
of Russian Poland have to draw their supplies of 
iron ore from the Donetz district, and the price of 
this iron ore is understood to be 8 kopecks per 
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pood (10s. 6d. per ton) at the mines, whilst it costs 
the Polish blast-furnaces 20 kopecks per 
owing to freight and other expenses. Coke is 
subject to similar conditions, the figures being 
respectively 13 and 27 kopecks. The production 
of a pood of pig iron in Russian Poland in con- 
sequence entails a cost of 60 kopecks (80s. — 
ton), and in the Donetz district 41 kopecks. The 
difference in price is, of course, greatly affected 
by the freight, for the transport of a pood of 
iron from the Dombrowa district to Warsaw costs 
11 kopecks, and from the Donetz district 24 kopecks. 
The South Russian Iron Works, however, still have 
a notable advantage in price, which would in- 
creased by the formation of a trust. So far matters 
have been regulated by the two syndicates—Pro- 
danieta (plate and rails) and Gwozdz (wire)—and it 
is a question of the utmost importance for the 
metallurgical industry of Russian Poland whether 
or not these syndicates will remain in junction after 
the formation of the union. Should.this not be the 
case the Polish works will have to blow out their 
blast-furnaces (the number has already been reduced 
from ten in 1906 to eight in 1907) and buy their pig 
iron from the trust. 


Tue Corton-Sptnninc INDUSTRY IN JAPAN. 


British manufacturers, both in Lancashire and in 
India, are viewing with considerable alarm the 
growth of competition in the cotton-spinning indus- 
try in the Far East. Not only has Japan made re- 
markable progress in that industry in a very short 
time, but the potentialities of China are very great. 
When these are fully developed, it is being recog- 
nised that they will have immense results on the 
trade of the world. Meantime, therefore, it be- 
hoves us to keep a watchful eye on the progress 
of events. In some cases economic conditions may 
be too much for us, but we must be prepared to 
meet them as far as possible. At the present time, 
however, Tukio journals write in a very pessimistic 
strain about the conditions of the cotton-spinniug 
industry in Japan. Special attention is drawn to 
the subject by the fact that the increased capacity 
for production planned during the boom is becoming 
practically available just at the moment when the 
supply of yarns seeking a market is considerably in 
excess of the demand. Thus the Nisshin Spinning 
Factory at Kameido is virtually completed. Its 
machinery is English ; there is provision for 8000 
spindles ; the works cover an area of 5400 tsubo 
(44 acres). The No. 3 factory of the Kanegafuchi 
Company at Mukojima is also approaching comple- 
tion and will mean an addition of 30,000 spindles 
to the country’s producing capacity. arious 
other developments are also being proceeded with, 
but the existing mills are beginning to find it diffi- 
cult to dispose of their produce, and the companies 
have large stocks of unsaleable produce in their 
warehouses, so that their capital is locked up, while 
at the same time the bills for raw materials are 
coming in. In short, the operations during the 
term which ended in June have been most unsuc- 
cessful, and it is very doubtful whether the Kanega- 
fuchi and the Fuji Companies, whose last dividends 
were 22 and 25 per cent. respectively, will beable 
to declare 10 per cent. next settling day. The 
case is still more difficult with the Tokio Boseki 
Kaisha, which has made arrangements for adding 
50,000 spindles to its previous plant of 36,000, 
and which by hesitating to dispose of its yarns 
last year lost its opportunity, and has held in a 
constantly falling market. e conditions in the 
Far East should be carefully noted by those in- 
terested in the Lancashire trade, ommeee and em- 
ployed alike, for if any stoppage take place over a 
dispute in wages, as is at present threatened, the 
Japanese will at once be able to take advantage of 
the markets. 


Tae WeuHNELT CaTHODE IN HicH-GrapE Vacua. 


Some experiments by Professor F. Soddy con- 
firm his view that the ordinary vacua are over- 
rated, and that it is very difficult to obtain the 
high degrees of evacuation which are frequently 
claimed. The confirmation is indirect. It has been 
known since the discovery of the Edison effect 
that a good vacuum may, by means of a hot 
cathode, be converted into a good conductor ; and 
Wehnelt has obtained some extraordinary results 
by coating the cathode of a vacuum tube with an 
alkaline earth. A platinum cathode covered with 
lime will, at 1300 deg. or 1400 deg. Cent., send 
currents of a density of 2 or 3 amperes per square 
centimetre through a good vacuum, although the 





ressure at the terminals may not reach 30 volts. 

his phenomenon was considered to be indepen- 
dent of the degree of exhaustion, and it is this 
point which Soddy wished to investigate. Soddy 
showed last year that metallic calcium absorbs, near 
its evaporation temperature of 700 deg. or 800 deg. 
Cent., all the gases with the exception of the gases of 
the inert argon group. In order to remove the mn 
he flushed his vacuum tubes with oxygen, = 
they bad been evacuated by the usual means. 
The tubes were provided witha Wehnelt cathode of 
1 square centimetre surface and an anode of cal- 
cium. They were treated with calcium in the 
special furnace which Soddy has constructed for 
this purpose, and then inserted in a 220-volt 
circuit in order to heat the calcium anode. The 
current, of about 1.2 ampere, was occasionally inter- 
rupted to give the gases still liberated from the walls 
and electrodes of the bulb time to escape. Finally 
the current was kept on until the anode began to 
glow. Suddenly the passage of the current would 
cease, and, at the same time, a mirror of calcium 
vapour evolved by the anode would be deposited. 
A short while afterwards an unsteady glow dis- 
charge, possibly due to residual argon, would be 
observed, not intense enough, however, to affect 
the galvanometer. By means of a third electrode 
—an anode—a branch current from an induc- 
tion apparatus would then be sent through the 
sr in order to generate more gas. On 
reheating the calcium anode afterwards, the ex- 
Cer gee would again notice that the current 
ailed suddenly. These experiments demonstrate 
that a Wehnelt cathode is not able to force a current 
through a really high-grade vacuum, and seem 
to be incompatible with the explanation which 
O. W. Richardson has given for the Wehnelt 
cathode phenomenon. Richardson has studied the 
electric phenomena, to which the heating of metals 
and solids gives rise. He considers that cor- 
puscles, or electrons, are produced by a dy- 
namic reaction between the molecules of the 
gas and of the surface of the metal, and that these 
corpuscles are generated by an evaporation process. 
Although this theory cannot so briefly be dealt 
with, Soddy remarks, it would appear to him that 
the observed discharges at high-current densities 
should altogether be carried by the electrons on 
this view. In that case the degree of evacuation 
would not be of any importance. But as the dis- 
charge is stopped at high evacuation, Soddy sug- 
gests that the chief carrier of the discharge current 
is the residual gas. 





Tue Russian Iron Inpustry In 1907.—The production 
of pig iron and certain crude manufactures in Russia 
during last year approaches that of 1904, which hitherto 
has been a year, and 1907 marks a new departure 
in the Russian iron industry, inasmuch as a serious attempt 
has been made for the first time to introduce Russian pig 
iron, steel, and hammered iron on the world’s market. e 
following table shows the production during the years 
1903, 1904, and 1907 of pig iron and rougher or heavier 
kinds of manufactured iron and steel :— 








1903. 
Pig Iron. _Iron and Steel. 
s 

Southern 83,200,000 63,900,000 
Ural .. - i os 40,500,000 28,400,000 
Central oe “ - 5,700,000 6,500,000 
Volga ee - - _— 7,100,000 
Northern and Baltic .. 800,000 11,300,000 
Poland os “ wn 18,700,000 20,200,000 
150,200,000 134,600,000 

1904. 
Southern 110,600,000 72,700,000 
Ural .. i os 40,100,000 29,500,000 
Central od - i 5,600,000 7,400,000 
Volga a 7 - — 9,300,000 
Northern and Baltic 800,000 12,000,000 
‘oland ae - 22,800,000 21,600,000 
179,900,000 152,600,000 

1907. 
Southern 111,000,000 73,100,000 
Ural .. 000,000 30,300,000 
Central 4,800,000 7,800,000 
Volga os ee _ 7,400,000 
Northern and Baltic 207,000 8,200,000 
Poland os ee 17,600,000 19,800,000 
171,900,000 146,600,000 


At the end of last year the stocks of pig iron amounted 
to an aggregate of 45,900,000 oe of which 24,800,000 
poods were at the Ural Iron-Works; whilst the stocks 
of hammered iron and steel amounted to an aggregate of 
22,500,000 of which 7,500,000 poods were in the 
Ural district. 


The sales amounted to an te of 
56, 100,000 of pig iron and 116,600,000 of 
hammered iron and steel. As the South Russian Iron- 


Works are constructed for a calculated aggregate output 
of 170,500,000 poods of pig iron, they were only employed 
to 64 per cent. of their capacity. 





THE WIDENING OF BLACKFRIARS 
BRIDGE. 


Tue illustration on page 249 gives an excellent general 
view of the works now being carried out by Sir William 
Arrol and Co., Limited, in connection with the widen- 
ing of Blackfriars Bridge. We have already dealt 
with the widening on more than one occasion (see 
ENGINEERING, vol. Ixxxiii., 75 and 853), so that 
we need not now do more Eee socngitalets the lead- 
ing facts. The width is being increased from 75 ft. 
to 105 ft. between parapets by adding three additional 
rer crate ribs on the up stream side. The original 

ascia and parapet, &c., on this side will be moved 
outwards and used again, so that the general appear- 
ance of the bridge will hardly be nek, except at the 
north end, where the approach will be curved round to 
enable the Embankment tramways to cross the bridge. 
The foundations for the extensions to the piers have 
all been completed and tested, the test-load being now 
in course of removal from the last pier. I[t consisted 
of 2800 tons of steel rails, and had the effect of con- 
tolidating the foundations, so that no subsequent 
settlement should strain the masonry or superstructure. 
The old cut-waters and the ornamental pillars eur- 
mounting them are being used again to finish off the 
extended masonry, which is bonded to the original 
piers by means of pairs of steel girders built in. 

The built-up girder construction shown over the 
south span will be used as a traveller to lift the entire 
end rib of the arch and run it outwards to its new 
position. Rolled sections made fast to the underside 
of this and the old ribs will form csntering for the 
erection of the three new ribs, The other spans will 
in turn be dealt with in the same way, except that at 
the north end, where the work is somewhat special, on 
account of the addition of the curved approach. Here 
a timber staging has been built on piles for the erection 
of the ribs. This can be seen in the illustration, as well 
as the cofferdams built rourd the ends of the other 
piers to enable the masonry work to be completed. The 
work is being cgrried out under the supervision of Mr. 
Basil Mott, and is to be completed by February, 1909. 








E.gcTRIc CONDUCTIVITY AND ABSOLUTE TEMPERATURE. 
—Resuming goortene experiments on the relationship 
between the electric conductivity and absolute tempera- 
ture of conductors, such as natural sulphides like 

lena, glass, linseed oil, &., E. Rasch and F. W. - 

inrichsen, of the Materialpriifungsamt, near Berlin, 
point out that a formula of Van’t Hoff seems to apply, 
according to which the logarithm of the conductivity is 
a linear function of the reciprocal of the absolute tem- 
perature. The conductivity of bad conductors improves 
as the temperature rises. Within rather narrow limits 
this relation is found to hold (according to experiments 
of their own and of other experimenters) for antimonious 
chloride, three kinds of glasses (range 200 deg. to 350 deg. 
Cent.), porcelain (50 deg. to 210 deg. Cent.), linseed oil 
(25 deg. to 135 deg. Cent.), and for arc-light electrodes of 
zerconia and yttria (700 deg, to 1260 deg. t., their own 
observations); also.for water end ice at -17 deg. to 
+50 deg. Cent., with a break in the curve at freezing 
point. There is further a certain parallelity with the 
viscosity of fused electrolytes, and we should be able to 
utilise the potential differences between two strata of a 
fused electrolyte at different temperatures as we seb u 
concéntration-cells of solutions of an electrolyte at dif- 
ferent concentrations. 





AvromaTic Rarway-Coupiines CompPeTition.—It is 
announced that an international competition for automatic 
coupling devices for railway carriages and will 
be held shortly at the instance of the National lege of 
Italian Railway Engineers. Prizes of 400/. and 2002. will 
be awarded for the appliances submitted. The com- 
petition is being sup by the several ministries of 
the Italian Government interested. The date by which 
all entries must be sent in is December 31 next. The 
conditions are of a somewhat complex nature, this arising 
from the fact that the Commission undertaking the 
organisation of the competition is authorised to assist 
competitors both by grants for covering the expense of 
making the necessary models, &c, and for the nneing of 
patent rights in different countries, and also by under 
taking itself the making of the apparatus for the purposes 
of trials. In the first instance, wings to 3 are to 
be submitted by the competitor, with full descriptions 
of the appliance, or a model may be submitted in lieu 
of the drawings A sealed envelope containing the 
terms of royalty demanded by the competitor must 
also accompany these. To those competitors whose ap- 
pliances have been selected as suitable for further trial, 
after examination of the plans and models, the sum 
of 401. will be awarded to be used in securing patent 
rights, other financial assistance being procurable from 
the Commission for the construction of full-sized models. 
The final trials of the full-sized appliances will take place 
on the Italian railways. Competitors will preserve their 
full patent rights in the appliances, but those for whose 
systems prizes are awarded may not oppose thorough 
trials being carried out by the Commission or its members, 
or representatives, during pees of one year. The 
address of the Executive Commission is c/o Unione 
Italiana della Ferrovie di interesse locale e di Tramvie, in 
Milano, Via San Giovanni sul Muro 25, Milan, until 
September 29, after which it will be Via Nirone 21, in 
that city, 
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INDUSTRIAL NOTES. 

For the first time in its history the United States 

residential election will be largely fought upon and 
Be determined by the Labour vote. Hitherto the two 
chief dominant parties have been the Republicans and 
the Democrats, just as we haye had in this country 
the Liberals and the Tories, or whatsoever name these 
parties chose to be called, or were called, at the time 
of the election. In both cases there have been 
‘* splits,” and independent issues have been raised ; 
but generally the fight has been a square one between 
the ‘‘in’s” and the “ out’s.” - The ‘‘ parties” have 
had their sections and factions; as, for example, 
in this country there has been for a century at least, 
aye and much longer, a Radical section in the Liberal 
Party, called generally ‘‘the advanced wing.” This 
was notably the case in the period of the French Revo- 
lution, when Fox was deprived of his office as Priv 
Councillor, and, later, when William Cobbett and Sir 
Francis Burdett led the Radical wing. Yet, somehow, 
the Liberals, or Whigs, as they then were called, 
stood with a solid front to the Tories and Protectionists 
of that period, the issues being the policy and conduct 
of the two claimants for office. The voice of Labour, 
as such, was not then heard. The political organisa- 
tion of the two parties was too strong for any serious 
departure ; even in the Chartist days, when indepen- 
dent men dared to present themselves as candidates 
in the constituencies, success to the official candidates 
of the two great parties was assured in most cases, for 
only a very few chartists, as such, ever secured a 
victory. en thought politically in certain grooves ; 
these grooves were made by party organisers, and the 
electorate voted mostly as the organisérs desired. New 


conditions have arisen since, chiefly during the last | bog 


forty years, and even more acutely during the last 
twenty years, by the action, in this coyntry, firstly of 
the Irish Party, and, secondly, by the creation of the 
Labour Party. The political issues are now more 
complex, and indep t action is more to the front 
in both of our great political parties, in the ranks of 
the Tories, Conservatives, or Unionists, by whatever 
name called, as well as in the ranks of the Liberal 
or Radical Party. 

In the United States the political cleavage has 
hitherto been less pronounced. Generally it may be 
said the labour vote has gone to the Republican party, 
and the leaders of to-day cling tenaciously to the 
policy of Abraham Lincoln, as defined in his speeches 
and in his M to Congress, and his acts during 
his Presidency. But the attitude of the Republicans 
at their recent convention resulted in a cleavage more 
acute than has yet been witnessed in the United 
States. The Republican Convention cold-shouldered 
the demands of the Labour Party; the Democratic 
Convention accepted them. Hence the cry now is, 
‘* Labour first; political considerations subordinate.” 
The American Federation of Labour, the great Miners’ 
Confederation, and the other chief labour organisa- 
tions, counsel the workmen to accept the platform of 
the Democrats, and to vote for their nominee. The 
main point with the Labourites is the question of in- 
junctions. The contention of the Labour Party is 
that these are never used except in the case of labour 
disputes, and then always to the disadvantage of the 
workers. They assert that they want no privileges, 
but insist upon citizens’ rights. It seems clear that 
the men must win in such a battle if they only require 
common justice. 








The report of the Associated Iron-Moulders of Scot- 
land indicates clearly the depression in this, as in most 
other, branches of the engineering and shipbuilding 
trades. With only 4576 members at work there were 
2165 unemployed on benefit, and 191. idle, but not on 
benefit ; 530 were on superannuation benefit. The net 
income for the month was 1519/. 17s. 3d.; the expendi- 
ture was 5369/. 15s.6d. The balance in hand was reduced 
in the month from 79,454/. 128. 6d. to 75,604/. 14s. 4d. 
This drain on trade-union funds is general, especially 
in all those that provide out-of-work benefit. The 
Paisley branch of this society gives an annual outing to 
the aged members, and we have a report of this year’s 
trip. A list of thirty one places is given in which one 
or more shops are closed to the members. This society, 
like the Iron-Founders in England, does not picket the 
shops, the rule being to notify that the shop is closed 
to the members. In this month’s report there is a 
letter from the Iron-Moulders’ Union of North 
America, No. 21 Branch, Montreal, in which the 
President notifies to the Scottish secre’ that the 
moulders are on strike, and that the employers had 
despatched their superintendent to Britain to obtain 
strike-breakers, or non-union men, to take the places of 
those on strike. There are, it is said, 350 moulders 
out of work in Montreal, the whole of whom are solid 
for the union. The President’s view is that they will 
win in the end, although the strike had already lasted 
15 months before the end of June. 





The report of the Provincial Association of Cotton- 
Spinners does not indicate any material diminution 





of trade. The average number of unemployed mem- 
bers on the funds was only 1.99 per cent., as compared 
with 2.17 per cent. in the month previous and 1.68 per 
cent. a year ago. But a large number were on the 
funds owing to tempo stoppages—1190 on the 
average in each week. “There were also 41 per week 
on the funds through accidents. The total on the 
funds was 1544, or equal to 18.79 per cent. of the 
aggregate. The united membership was 18,171—an 
increase of 28 in the month, and of 1326 in twelve 
months to date. Of the total, 9761 were full-time 
piecers, and 196 half-timers. There is a movement to 
get rid of the latter altogether. Of the total unem- 
ployed on the funds, from all causes, 14.22 per cent. 
of the whole of the piecers were on the funds. The 
officials of the Association dealt with 23 disputes 
relating to various grievances, as compared with 33 in 
the month previous and 50 in the same month a year 


y | ago. 


The Ironworkers’ Journal, representing the Asso- 
ciated Iron and Steel Workers of Great Britain, is very 
outspoken this month on the recent policy of some sec- 
tions of trade unions in resorting to strikes in spite of 
their officials and leaders, and of the attitude of the 
executives of the unions. This old organ of the trade- 
union movement has the right to speak out, as the 
industries it represents have been carried on almost 
entirely without strikes for a generation. Few living 
men can remember the strikes and riots which pre- 
ceded the establishment of the Conciliation and Arbi- 
tration Board in the North of England, and the subse- 
quent formation of the Midland Wages Board. The 
writer remembers all those events, and the persistent 
struggle of John Kane to bring into existence those 
rds. Since then there has been peace and cordial 
relations between employers and pe pete neither 
would wish to see a return of the bad old days with 
their conflicts between the workers and police, and 
often the military. 





The report of the Associated Blacksmiths’ Society 
gives no indication of improvement in trade, on the 
contrary, payments of out-of-work benefit show an 
increase of 108/. 7s. 3d. over the month previous. Some 
of this was due to the Scottish general holidays. There 
was a decrease in sick and superannuation benefits, 
but an increase in funeral benefit. The surplus funds 
amounted at date to 24,042/. 2s. 2d., or at the rate of 
8l. 5s. 4d. per head. In the past quarter there were 
paid accident benefit of 200/.—100/. in each case. The 
cost of disputes was large, 1600/. 9s. 4d., due to the 
sectional strikes on the Clyde and the North-East 
Coast. At the Walker branch there was a dispute re- 
as marking working cards as to time on given jobs. 

he council took the matter up, and after interviews 
with the firm the affair was settled ; but the firm urged 
that the practice introduced relieved the foreman and 
the financial wages clerk of duties. However, a settle- 
ment was arrived at without any stoppage of work. 
There seems to be no wages disputes on at present in 
any of the places where there are branches of the 
union. The acceptance by the society men of the 
reductions on the Clyde and on the North-East Coast 
settled that matter for them, but the continued strike 
at places on the North-East Coast has increased the 
number of unemployed. In the returns as to the state 
of trade there is not a place where trade is reported as 
** good ;” in one it is ‘‘bri+k,” in seven “fair ;” in 
the rest the reports are ‘‘ very bad,” ‘‘bad,” or ‘‘dull;’ 
in one place only is it said to be improving. 





It would appear from the tone of the iron market 
in the Midlands that both producers and consumers 
have come to the conclusion that prices have reached 
their bottom level. A greater activity was manifest 
in pig iron with the result that some qualities ad- 
van ls., others 1s. 6d. per ton; but the pressure 
of buyers was not great. There were more inquiries 
also for finished iron, but this may have been because 
the stocks of consumers are low, and production is 
curtailed. But be the cause what it may, it is gratify- 
ing to learn that there are indications of a — 
renewal of activity as soon as the summer holidays are 
over. The slightest buoyancy is a good sign. 





The coal-owners in the federation area have given 
notice of a 5 per cent. reduction in wages ; the matter 
will, in due course, come before the Conciliation 

If the parties are unable to agree the dispute 
will probably be referrec| to Lord James of Hereford 
as umpire by the consent of both parties. 





The Typographical Circular for the current month 
has a short article upon the resignation of Mr. George 
N. Barnes, M.P., and the attitude of the executive 
council of the Engineers in the dispute. The Circular 
regrets the attitude, and the existence of the rule under 
which they act. As a concrete instance of the folly 
of such a rule, the Circular states that the recent 
dispute in Leeds would have been far more serious 
if such a rule existed in those of the Typographical 





Association. Indeed, the strike of the engineers on 
the North-East Coast is bringing home to trade unionists 
the necessity for more concentrated central control. 


Important statements were made at the half-yearly 
meetings of two of the great railway companies held on 
Friday in last week. At that of the North-Eastern 
Raiiway, held at York, the chairman stated that the 
board of directors had adopted a scheme of conciliation 
which had been drawn up by the representatives of the 
company and of the employés, instead of the scheme 
initiated by the Board of Trade, and accepted by most 
of the railway companies in England and Scotland. 
The North-Eastern scheme provides for periodical 
meetings of officers appointed by the directors and an 
equal number of representatives elegted by the men. 
The first election is shortly to take oa. 

The chairman of the Midland Railway Company 
stated that there would be a change of policy in regard 
to the men employed. He said ‘‘ that as the workers 
are so insistent in their demands, the company will in 
the future déal' with them on purely business prin- 
ciples, and distharge men when times are slack instead 
of, as hitherto, keeping them on at somewhat reduced 
wages, and putting them to employment with which 
they were not familiar.” That is somewhat like a chal- 
lenge to the conciliation board when it meets for 
business. 





The 1200 bridge and girder workers on strike at 
Wolverhampton resolved, at a meeting held in the 
latter part of last week, not to return to work on the 
terms offered by the chairman of the company. His 
offer was to investigate the matters in dispute on the 
condition that the men abandon the attitude taken up, 
and resume work pending the investigation. This 
distrust of employers is one of the’ great obstacles to 
conciliation. Surely there ought to be some confidence 
on each side. 





The strike of women and girls employed at box- 
making and photograph rolls, &c., by a firm near 
Tooting, was against heavy reductions in wages by a 
new manager, on the ground that there was a need of 
greater economy, and that the wages paid for the work 
done were too high. It is said that in one case the 
reduction equalled nearly 70 per cent. The figures 
given areas follow :—Tube-rolling reduced from Is. 6d. 
to ls. per 1000; glueing, ls. 4d. to 4d. per 1000; 
cutting, from ls. 3d. and Is. to 9d. and 6d. per 1000. 
The manageress, who had been with the firm twenty 
years, resigned, and the workers struck work. The 
new manager declares that the wages offered are suffi- 
cient for the work. The workers oppose this and 
have formed a union. 





In some trades, changes in the methods of manu- 
facture by the use of newer and more effective time- 
saving machinery are frequent causes of disputes. 
That is the case in the boot and shoe industry. A 
serious dispute recently arose in the Rossendale slipper- 
making trade by the introduction of a new American 
machine, whereby the rates paid needed revision ; but 
the question was to what extent. The employers for- 
mulated their terms, which the operatives refused ; the 
latter pro terms which the employers refused. 
Then the whole questidn was sheet to arbitration. 
At first the parties could not agree, but at a final 
meeting concessions were made on both sides, and a 
formal settlement was arrived at, to be followed by a 
** statement list.” 





The Belfast employers have given notice of a reduc- 
tion of 2s. per week in the of ironmoulders. It 
is rumoured that the men will resist the reduction, 
but this was not done in Scotland nor on the North- 
East Coast. It may be that strike will be averted. 

The Swansea carpenters and joiners have made a 
demand for an advance in wages of a penny per hour. 
As conciliation boards now = the rates of wages in 
the building trades, the matter will doubtless be 
settled by conciliation or arbitration. 


The directors of the Tottenham and Edmonton Gas 
Company have decided to introduce profit-sharing on 
the lines of the South Metropolitan. The men may 
invest at 4 per cent. ; only one-half of the bonus is to 
be withdrawn, as the investment wil] steady the men 
as shareholders in the event of labour troubles. 








Denmark is threatened with a general lock-out of all 
the chief trades that are organised. The Employers’ 
Union informed the United Trades’ Federation of their 
intention unless the present labour war is settled. The 
chief strikes complained of are in the printing in- 
dustry, most of the newspapers being stopped. 

Labour troubles are again to the fore in Holland. 
This time the trouble is at Tilbourg, where 1000 men 
are out. As the strikers were riotous, the police 
charged the mob with drawn swords, several people 
being injured. Gatherings of more than three persons 
are prohibited. 
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THE BENDING OF COLUMNS UNDER 
LOAD. 


A Method of Detecting the Bending of Colwmns ; Including 
a Description of the Sphingometer.* 

By C. A. M. Suiru. B.Sc, Associate Member, Assistant 

rofessor of the East London College (University of 

London). 

In the course of certain investigations upon materials 
now being conducted at the East London College 
(University of London), it became necessary accurately 
to determine the load at which a strut of any desired 
ratio of length to diameter commenced to buckle. The 
importance of determining this critical load is consider- 
able. In the case of a column the whole of Ealer’s theory 
is built up upon the assumption that under some critical 
load P the strut is inequilibrium. Euler says that if the 
end-load has a certain value, say P, then the deflection 




















Fic. 1. SpHIncoMeter. 





(a) A value for E. This is also needed for various 
com 8. 
(0) To ensure the load is (as nearly as possible) truly 


(¢) To note the exact load at which bending of the 
strut commences.* 

(d) A value of E and the exact load at which bending 
commences for struts of varying ratios of length to 
diameter. 

(e) Some means of measuring (a) and (c) which would 
enable the specimen to be a minimum length. 

Various efforts were made to obtain (a), (c), and (d) with 
the existing forms of measuring apparatus. Clearly (a) 
offered no difficulties, (d) required that considerable 
modifications would n to be effected in any of the 
instruments in common use for fixing (a). It quickly 
became evident that any method involving microscopes 
was too expensive. It was notdifficult to measure strains 
with some of the mirror type of instruments, but there 





They pass through gun-metal (probably cast-iron would 
do as well for this purpose) carriers C, which are thus 
fastened to the ends of the specimen. On these carriers 
C are carried three separate, but exactly similar and 
quite simple, twisted strips, encased, and carrying 
amirrorD. A separate section of the strip, mirror, case 
and calibrating apparatus is shown in Figs, 3and 4. A 
metal ribbon is twisted for about one-half of its length 
in a right-hand direction, and for the other half in a left- 
hand direction. The axis of the strip is kept parallel to 
the axis of the specimen by means of the attachment in 
the carriers C. A mirror is attached to the centre of 
the twisted strip, whereby its rotation may be measured. 

This is the general principle of the means of measuring 
an extension or shortening of the specimen. The strip 
might be attached directly to the carriers C, and any 
motion of those points of the carriers to which the strip 
is attached would be recorded by the angular twist of the 


mirror. A measure of this is easily obtained by using 





Fug. 2. SPHINGOMETER 
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Fie. 3, 
Fig.é. TENSILE TEST. 
STRESS STRAIN CURVES IN THREE PLANES. 
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Fig. 5. TENSILE TEST. 16 ksi al ae 
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will persist; if it has a smaller value Pj, the strut will | was a great deal of work involved in the calibration of | the weightless lever—a beam of light. But when the 


straighten itself. If it has a greater value Ps, the 
deflection will increase. The general equation to the 
Euler formula is :— = 

2 


P “Ta 


where 


P = the critical load as above, 

E = Young’s modulus of elasticity, 

I = Moment of inertia of cross section of column, 
L = Length of column. 


There are two main points in connection with this 
formula which the author wishes to emphasise :— 

1, That the value of P is dependent upon Young’s 
modulus of elasticity. 

2. That Euler’s theory assumes that the strut is long in 
Proportion to its diameter, and the load perfectly axial. 

Therefore, in order to check the theory by experimental 
results it is necessary to be able to find for each 
specimen :— 





* Paper read before the Institution of Mechanical 
Engineers, at Bristol, July 29, 1908. 








such apparatus. As far as the author could discover 
there was nothing available to accomplish (c). It was 
therefore determined to construct a new type of instru- 
ment which, it is believed, enables (a), (c), ( } and (e) to 
be accomplished with but little trouble to the observer. 
The instrument, which has hitherto been called a 
“‘sphingometer,” can be quite easily used for the 
u: to which an ordi extensometer is put. 
Figs. 1to4 and the following 
ment will enable these points to be a . 
The instrument is fastened to a specimen A by six 
set-screws B, as shown. These are at exactly 120 deg. 


* For it is clear that when once curvature is induced 
in a specimen of ordinary dimensions, the load does not 
act along the axis of the specimen. And the curvature 
induced might continue to increase until the specimen 
buckled under the action of the load. Itis by no means 
certain that such buckling would take place rapidly. It 
was therefore believed that a true measure of the actual 
critical load would be obtained if it could be definitely 
determined under what the first flexure of the 
specimen took p 





escription of the instru- | head 
discussed 





above arrangement is carried out (as indeed it was at 
first) then there is difficulty in calibration. What exten- 
sion of the specimen does one division on the scale used 
for the beam of light mean? Therefore one end of the 
strip is not attached directly to the carrier C, but to a 
fitting adapted to slide without rotation in a hole in the 
carrier. This fitting receives a known longitudinal 
motion from a screw* with a divided micrometer 


To calibrate the instrument the ray of light is caused to 
move through a scale length. The longitudinal motion 
necessary to produce this rotation is read off on the micro- 
meter head. The extension or shortening of the space 
between the two points of the carrier which corresponds 
to one scale division motion of the ray of light is thus 
determined. In the instrument shown, Plate I.. three 
such twisted strips, parallel to each other and to the axis 
of the specimen, areshown. Any bending of the specimen 


* The pitch of this screw may be, of course, different 
for different degrees of sensitiveness required. There 
seemed no difficulty in obtaining a screw cut accurately 
enough for the purpose. 
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will then be at once detected by the unequal movement 
of the strips. 

Bending in Tension.—In order to test the instrument it 
has been repeatedly tried with oy placed in 
tension. The specimens are screwed. The load is made 
as nearly axial as is possible by means of a socket- 
joint. The curves, Figs. 5 and 6, page 253, are shown, 
and the results of the tests throighout gave similar 
resulys. It will be seen that the specimen is either 
yielding or bending unequally in the three planes. A 
grea‘ deal of this may be due to the fact that no great 
care was taken to have a good fit at the screwed ends of 
the specimen. § 

The mean curve gives a noticeable result. Within the 
elastic limit it is a perfect straight line. Various values, 
however, of E are obtained unless the mean curve be 
taken. Thus in curve 1, calculating for E at the yield- 
point, E, = 26,900,000 lb. per square inch ; similarly for 
curve 2, E, = 40,600,000 lb. per square inch; and for 
curve 3, Ez; = 24,600,009 lb, per square inch ; and for the 
mean curve, E mean = 29,200,000 lb. per square inch. 
The stress-strain diagrams for curves 1, 2, 3 are probably 


Fig.7. COMPRESSION TEST. 


STRESS STRAIN CURVES IN THREE PLANES 
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APPENDIX I. 


A Note on the Numerical Value of E and the Time 
Effect on Strains. 

In the early experiments the author was surprised at 
the wide range in the value of E obtained for steel. This 
caused him to search through records, and he came across 
the following results:—‘' A Report of Tests on Metals” 
for 1881, made on the Government testing-machine at 
Watertown, Mass., U.S.A., shows that the value 
of E for W.I. calculated on a bar 80 inches long varies 
from 25,000,000 to 37,209,300 lb.—a variation of 50 per 
cent. of the lowest amount. Professor Burr, of Colum 
U.S.A., points out that “this fact has a most important 
bearing on those theories of continuous girders which 
assume E to be constant.” ; 

A more astonishing series of results are those = by 
Professor wi in “The St. Louis Bridge.” 
He gives the results of 67 specimens (W.I.), which varied 
from 6 to 18 inches in length and from 0.045 to 1.13 
inches in diameter, and from 17 different producers. He 
found that the value of E varied from 9,500,000 lb. per 
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In the compression specimens the behaviour is very 
irregular, and there seems to be no true elastic limit. 
Our tests go to show that this may be due to non-axial 


loading. 
_ The Steel Committee of Civil Engineers (British) 
in 1868 had tested specimens 1.382 in. in diameter and 
50 inches long (36 diameters). On crucible steel the value 
for E in compression varied from 31,500,000 to 28,000,000. 
The mean value obtained was 29,474,000. 

It will be shown below that, in the accepted strut 
formule, a geat deal depends on the value of E. It has 
been shown above, however, that this is a very variable 


bia, | quantity. In attempting to obtain empirical constants 


it is therefore possible that differences in the value of P, 
obtained from various yay gene under apparently 
similar conditions, may be due to variations in the value 
of E for the specimens used. 

The Strut Formule.—The attention of engineers was 
drawn to the problem of the design of struts by the 
Quebec Bridge disaster. Professor W. E. Lilley, D.Sc. 
(of Trinity College, Dublin), has published* the results 
and deductions made from a number of tests which he 


4g. 8. COMPRESSION TEST. 
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STRESS STRAIN CURVES IN THREE PLANES. 
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not to be read directly. The three strips of the instru- 
ment measure extensions so long as the column does not 
bend. If the column bends, the strips measure an 
extension from which can be calculated the extensions of 
the specimen—knowing the radius of action of the -= 
and the diameter of the specimen—but they do not rea 
this directly.* 

A result of a test in compression, Fig. 7, above, is also 

iven. It will be seen that at some Gefinite load, well 

low its yield-point in tension, the material commenced 
asa whole to bend. This spscimen did not fit well on the 
end cap (described later), and probably there was non- 
axial loading. With this curve contrast Fig. 8, where 
more nearly true axial loading was obtained. In the 
tests, each scale division meant an extension of about 
0°0000254 inch of the specimen. It is a very simple 
matter to “7 the degree of sensitiveness of the 
instrument. oving the scale nearer or farther away is 
an obvious method. The winding of the strip can also 
be so varied that a division may read quite a small strain. 
It was usual, at first, to read to a scale of 0.00000926 inch, 


equal one division (say ¥oo,000 *2 of an inch). 


It was found to be quite possible to so wind the strips 
that the three beams of light rested on one scale, and that 
a division of the scale meant the same extension for each 
strip to.within 1 per cent. If this were not sufficiently 
accurate, the difference of the scale divisions could be 
made to mean the same strain by using a reduction factor. 
A small Nernst lamp was used to illuminate the strips, 
and there was no trouble in requiring any special 
focussing apparatus. 

To Secure Axiul Loading,—It was suggested above that 
axial loading is desirable in the experiments now being 
made. To secure this the following arrangement is 
adopted. Ssrewed caps of hard steel are placed on the 
ends of the specimen, Fig.9. Truly axial with the screw 
is a small nick on the head. On this is placed a ball. A 
cap, with a similar nick, is on the ball, as shown. Pro- 
vided that the screw thread of the specimen is truly cut 
to fit the cap, this devica answers well Fig. 8, above. 
But it requires that the spezimen be a tight fit in the cap, 
or poor results are obtained (Fiz. 7). The author woul 
aes ae some method in which the screw thread 
is nob used, — 

In conclusion, the author wishes to thank Professor 
D. A. Low, Member, and Professor J. T. Morris, for 
their encouragement during the many experiments, To 
Messrs. E. Tindall Cook, instrument makers, of Leyton, 
are due great thanks for the very accurate and reliable 
workmanship of the instrument. Mr. W. J. Webb, 
B.Sc., has recorded many of the tests and, with the help 
of Mr. Surman. has pre the dia The 
authorities of the East London College have kindly 
afforded the necessary facilities for conducting the work. 





* The above values are calculated under th : 
that there is no bending of the specimen. a 
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square inch to 65,500,000 lb., and some of the widest 
variations were in specimens of the same brand. 

From an examination of many results it would appear 
that the value of E (for tension) for good wrought 
iron may be taken, under ordinary circumstances, to lie 
between 25,000,000 and 30,000,000 Ib. per square inch, 
with extreme values arising from a variation of modes of 
manufacture, chemical constitution, size of bar, &c., 
lying some distance either side of these limits. 

ith regard to steel, Professor Ricketts (1886) in the 
Rensselaer Polytechnic Institute made some tests, 
which are fully reported by the Am.Soc.C. E. (1887). He 
finds that with two specimens with a high per cent. 
of carbon ( er steel) the tensile elastic limits are 
higher than those for compression. In Mr. Kirkaldy’s 
experiments on steel in compression the specimens were 
yes inatrough. They were 100 inches long and 
2.25 inches wide. The values of E obtained for 
compression are larger than those obtained for tension. 























conducted. Of the various reasons for the collapse 
suggested at the time of the failure we will mention only 
one—viz. ‘‘ that Euler’s formula only takes into considera- 
tion E, and does not involve the strength of the 
material.” It is probably the yield-point of the material 
that should be taken into account rather than the 
ultimate strength. ; 

Professor Lilley shows that in the usually adopted 
Rankine-Gordon formula for struts 
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where F = ultimate strength in compression of material 
in F ope = per square inch, and m = a constant. : 

he ultimate strength of the material in compression 
is very hard to define. It is therefore an advantage to 
use the yield-point rather than ultimate strength for 
comparative pur And in experiments to compare 
the above formula with actual results it would seem to be 
an advantage to determine both E and the yield-point 
for the materials used. ; : 

The Time Effect on Strains.—Experiments will show 
that if a piece of wrought iron or steel be under tensile 
stress nearly equal to its ultimate resistance, and held in 
that condition, then extension-will increase as time elapses. 

Professor Thurston conducted experiments on flexure. 
A bar (it was an alloy of tin and copper sustained 1485 lb. 
at the centre for thirteen minutes, and then failed. A 
second bar (a different alloy of tin and copper) was 
loaded at the centre. The deflection at first was 1.294 
inches. After three days it increased to 3 inches; 
then the bar failed under the original load. Professor 
Thurston also found that 60 per cent. of the ordinary 
‘breaking load ” of seasoned pine caused failure at the 
end of eight, twelve, and fifteen months. 

The effect of continued flexure upon columns made of 
steel has apparently not been closely observed. 

It seems certain that the molecules under the greatest 
stress ‘‘flow” over each other to some extent. It is 
probable that the fatigue of metals is associated intimately 
with the phenomenon of “‘ flow” of solids. 


APPENDIX II. 
Properties of Ductile Matcrials. 
There are innumerable records of tests carried out on 
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Gn single tension, compression, and shearing of mate- 
r 


In the matter of compound stresses such as exist in 
many instances (e.g., a boiler, crank-shaft, &c.), the author 
has attempted to show, from results obtained by Guest, 
the effect of a second stress simultaneously applied at 
right angles to the first stress, on the capability of the 
material to stand the larger stress.” A 

In the ordinary tension, compression, and shearing tests 
there is a sharp contrast in the behaviour of ductile and 
brittle materi 

Since the tests on ductile materials show that the 
rupture surfaces are, to a large extent, coincident with 
the surfaces of maximum shearing, it would seem that 
the final failure takes place somewhat in the nature 
of a viscous flow. As further evidence in support of 
this theory, Tresca showed that a ductile material even- 
— behaves very much in the manner of a very viscous 

uid. 

Guest has advancad, as the result of experimental work, 
the somewhat startling theory of elastic strength, that 
the condition of yielding is the existence of a shearing 
stress of specific amount. Belief in the truth of this has 

ually gained ground and supplanted the trust in 

nkine’s theories. 2 

In wrought iron and steel the ultimate resistance to 
shearing is probably about three-fourths the ultimate 
resistance to tension of the same material. + 

The Yield-Point.—There is considerable diversity of 
opinion as to what really is the yield-point—as many as 
five different yield-points have been proposed. i 

Take the case of the specimen in tension in a testing- 
machine. 

As the load is gradually increased, and measurement 
taken of the extension, it is found that until a certain 
load is reached the strain is proportional to the load. 
Beyond this point this Lag aqme! no longer exists. 
Popplewell calls this point the ‘‘ limit of proportionality.” 
The elastic limit, which term is often incorrectly applied 
to this point, occurs at a somewhat lower load. 

Frémont, however, holds that it is merely want of pre- 
cision and accuracy of measurement which p-events these 
points being coincident. By means of optical observa- 
tions on the physical appearance of the material under 
test, he arrives at what he contends to be the only true 
elastic limit. The author’s experiments in many cases 
tend also to support this weer ? 

The yield point can, the author thinks, be best defined 
as the load at which the specimen continues to stretch 
without further increase in the load. This continuous 
strain can be very readily observed in the sphingometer. 
Too much importance cannot be attached to the neces- 
sity of having come well defined, generally accepted yield- 
point, : . 

The yield-point is becoming an important factor in 
specifications, and for many reasons it would be prefer- 
able to take the yield-point as the criterion of strength of 
a ductile material rather than the ultimate strength. 

It may be objected that the experiments quoted in 
the paper show that there are local variations of strain 
—i.e., that the specimen in tension does not draw out in 
the rame manner on all sides. If there is not a truly 
axial load, there will also be considerable variations in 
stress. ith a rod of circular section, a deviation from 
the axis of one-sixteenth the diameter of the rod increases 
the effect of a thrust or pull 50 per cent. (Fig. 10). There- 
fore it is conceivable that it is the variation in stress that 
causes the variation in strain shown. The effect may be 
due to local variations in the material, which cause small 
volumes of the material to reach the yield-point pre- 
maturely. This would account for the gradual, instead 
of sharply-defined, yield-point, which is commented upon 
in all text-books on materials. Against the variation of 
stress theory must be placed the proven fact that if a 
specimen be strained beyond the elastic limit. the material 
does not show this ual yield-point. This probably 
means that the 1 hardness or variation in material 
which gave rise to the well-known ‘‘elastic-limit effect” 
would be strained beyond the yield-point. So that on a 
second testing the whole material yields together. ; 

It is, however, more satisfactory to use the yield-point 
rather than the elastic limit as a criterion of strength. It 
would be, of course, an advan to use annealed speci- 
mens in all tests, but some difficulty is obtained in 
getting them true. 





_ Beccran_Briast-Furnacks.—The number of furnaces 
in blast in Belgium at the commencement of July was 31, 
as compared with 36 at thé corresponding date of 1907. 
The number of furnaces out of blast at the commencement 
of July was 11, as compared with 6. The total of 31 
representing the furnaces in blast in Belgium at the 
commencement of July was made up as follows :—Charleroi 
group, 11; Liége group, 15; and Luxembourg, 5. The 
production of pig iron in Belgium in June was 107,600 
tons, as compared with 116,540 tons in June, 1907. The 

te output for the six months ending June 30 was 
578,380 tons, as compared with 688,820 tons in the first 
half of 1907. ‘The epee mee of the first halves of the 


last two years may be analysed as follows :— 
Description. 1908. 1907. 
tons tons 
Paddling pig.. 75,490 113,050 
Casting pig .. 41,180 30,110 
Steel pig 461,710 545,660 


There has, accordingly, been a serious contraction in the 
output this year. 


* ENGINEFRING, July 10, 1908. 
t Cotteril’s “‘ Applied Mechanics,” page 425. 
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THE UNITED STATES TURBINE SCOUT 
** CHESTER.”* 

By Lieutenant A. F. H. Yarss, U.S. Navy, Member. 

Tue Chester is one of three scout cruisers authorised 
by an Act of Congress, approved April 24, 1904. Owing 
to the rapid development of the steam-turbine for marine 
use, the Navy Department decided tv contract for these 
three vessels, to be exactly similar but for their propelling 
machinery. The contract for the Chester was made wi 
the Bath Iron Lf ay Spee of Bath, Me., on May 4, 
1905, and called for her completion and delivery to the 

vernment on or before the expiration of thirty-six 
months from the above date. The propelling machinery 
of the Chester consists of Parsons’ marine a, 
driving four independent shafts, each shaft being fit 
with one propeller, and cruising turbines fitted to give 
economy atlow power. Exclusive of the cruising turbines, 
there are two main high-pressure turbines exhausting into 
two low-pressure turbines, and in each of the latter there 
is incorporated a reversing turbine. To obtain eee 
at low and moderate s; , the six turbines may be u 
in three combinations :— 

First, for Low Speeds—up to About 18 Kaots.—The 
steam pssses through all six ahead turbines, both the 
high-pressure cruising and the intermediate-pressure 
cruising being connected up with the four main turbines. 
Steam admitted to the high-pressure cruising exhausts 
into the intermediate- ure cruising, and from the 
latter exhausts through separate pipes to each of the 
main high-prassure turbines. From these latter it ex- 
hausts into the low-preseure turbines, and then into the 
main condensers. 

Second, for Moderate Speeds—up to About 23 Knots.— 
The steam passes through five ahead turbines, steam being 
admitted to the intermediate-pressure cruising turbine 
and passing thence to the two main high-pressure tur- 
bines, and from each of them to the connected low-pres- 
sure turbine, The high-pressure cruising turbine revolves 
idly in a vacuum. 

Third, for Highest Speeds.—Only the four main tur- 
bines are used, steam being admitted to each main high- 
pressure turbine. Both cruising turbines revolve idly ina 
vacuum. 

For diagram of arrangement and piping see Fig. 1, 


e ). 
Petasticn of power in each of the arrangements is 
obtained by throttling. Increased power may be obtained 
by admitting live steam to the intermediate- ure 
cruising turbine in the first ee ee and tothe main 
pent yay 7 turbine in the arrangement. By-pass 
valves are fitted from the first to the second expansions 
in both main high-pressure, and auxiliary exhaust steam 
may be admitted to the second expansions in main high- 
pressure turbines and to both low-pressure receiver-pipes. 

The turbines were designed for a working pressure at 
the turbines of 250 lb. per square inch and to drive the 
shafts at 502 revolutions per minute for the contract 
speed of 24 knots. 

The contracts for the other two vessels, the Birming- 
ham and the Salem, were awarded the Fore River Ship- 
building Company, of Quincy, Mass., the Birmingham to 
be equipped with two vertical, inverted-cylinder, direct- 
acting, triple-expansion engines of Navy UVepartment’s 
design, and the Salem with two seven-stage, Curtis, re- 
versible, marine steam-turbines. 

Chester are as follow :— 


General hull data of the 
Hull Data. 
Length between perpendiculars 420 ft. 
» overall i ie we 428 ft. 2 in. 
» On water-line (16 ft. 9.5 in.) 420 ft. 
» Of straight keel .. ee on -. 840 ft. 6 in. 
Beam, extreme, at 16 ft. 9.5 in. water-level .. 47 ft. 1} in. 
- = on main deck .. & -. 40ft. 5in. 
Greatest beam, hull poe, situated at 
normal low-water level. . os ee -- 47 ft. 1p in. 
Breadth overall .. oo aa A -. 47 ft. lpin. 
—— totopof keel .. ee ee -- 16 ft. 8% in. 
Moulded depth (from top of main-deck beam 
at side to bottom of frame at M.P.) -- 86 ft. 5y, in. 
Keel wy below moulded base-line 48 in. 
Ratio of length to beam .. é< _ - ¥.97 
- immersed area of longitudinal section 
to rudder area .. + we 34.1 
Number of screws .. 4 


Outboard shafts, incline up and forward, 

angle oe oe sis oe - -. 246 deg. 
Inboard shafts, incline up and forward, angle 1.44 ,, 
Shafts diverge at an angle with centre line 


ofship .. - es os ee oe 072 ,, 
Outboard shafts, centre line at frame No. 78, 

from centre line of shi; “ + -. 10ft. din. 
Inboard shafts, centre line at frame No. 78, 

from centre line of ship. . a am -» 8 ft. 6in, 
Outboard shafts, centre line at frame No. 78, 

from baseline .. ee * Se -. 16 ft. 10 in. 
Inboard shafts, centre line at frame No. 78, 

from baseline .. ge oF w. ‘. 12 ft. 
Outboard shafts, centre line at frame No. 131, 

from centre line of ship. . ™ on -- 12 ft. din. 
Inboard shafts, centre line at frame No. 131, 

from centre line of ship. . A Re -» 5 ft. 6in. 
Outboard shafts, centre line at frame No. 131, 

from baseline .. ee $e os és 9 ft. 
Inboard shafts, centre line at frame No 131, 3 

from line... oe oe ne o° 8 ft. 
Outboard shafts, rake up and forward per 

foot .. ~~ oe a as adi as 0.52 in, 
Inboard shafts, rake up and forward per foot 0.31 in. 
Both shafts, rake outward per foot .. és 0.15 in. 
Distance of centre line of outboard screws 

forward of A.P. .. oe Fa se -- 43 ft. 2} in. 
Distance of centre line of inboard screws 

forward of A.P. .. om oa = -- 24 ft, 7 in. 
Distance of centre line of outboard screws 

from centre line of ship dt os 12 ft. 4 in. 





* Abstracted from the Journal of the American Society 
of Naval Engineers. 
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5 ft. 622 in. 
46 ft. 


oo Me eed tae 28 ft. 

Steaming Trials.—The wonderful results attained by 
the Chester during her trials far exceeded all expectations 
and established her as the fastest man-of-war in 
world of over 1500 tons di ment, and, indeed, as 
the fastest of all the world’s vessels, 

The contract required a progressive trial over a mea- 
sured-mile course for the purpose of standardising the 
screws, extending from maximum speed down to a speed 
of about 12 knots; a full-speed trial of four hours’ 
duration in the open sea, guaranteed speed not to be 
less than an average of 24 knots, as determined by the 
standardisation curve, air pressure not to exceed 6 in. 
of water, displacement with 475 tons of coal, &c., on 

not to exceed 3750 tons ; two endurance and coal- 
consumption trials, each of 24 hours’ duration, one to be 
run at an average uniform speed of about 12 knots under 
service conditions, and the other to be run at a uniform 
speed to average not less than 22.5 knots under service 
conditions; displacement on each trial to average as on 


full-speed trial. 

The date set for the toginsing of these trials was 
February 27, 1908, and on Fe 13 the builders took 
the Chester to the navy yard at Charlestown, Mass., for 
drydocking. There her bottom was cleaned and painted, 
after which she returned to the works of the company at 
Bath. After senrents Base for Charlestown the vessel was 
taken to Southport, ine, for a private standardisation, 
but as the weather was unfavourable, no satisfactory 
results could be obtained. Both on the run to and from 
Charlestown the vessel was run at varying speeds to deter- 
mine the general conditions of the machinery, and to 
become acquainted with existin; Vers &c. On the 
run to Charlestown it was fou t at high pressures on 
cruising turbines the gland system was not handling all 
of the gland leak-off steam from the high-pressure and 
intermediate-pressure cruising turbines, and consequently 
an excessive amount of steam vapour found its way into 





Distance of centre line of inboard screws 
from centre line of ship se on ae 
sar centres for outboard shaft forward of 


Strut, “centres for inboard shaft forward of 


the forward engine-room. is .was remedied upon 
arrival at Charlestown by installing a branch-pipe from 
© star- 


the forward section of ey geno piping to 
board low-pressure exhaust to condenser. On starting 
the port main high-pressure turbine on one occasion a 
slight = noise was h _and upon arrival at 
Charlestown the casing of this turbine was lifted and the 
blading examined. The casing-blades, pteny in the 
second expansion, were found to be slightly distorted, and 
the binding wire broken in a few oom The blades 
were straightened, filed down somewhat, and soldered. 
There is no doubt but what this was due to heating the 
turbine with auxiliary exhaust steam, when warming up 
before turning the turbine, admission of this steam being 
at that point, causing local and unequal expansion. This 
practice was discontinued, and no similar trouble expe- 
rienced subsequently. 

It should, perhaps, be remarked that, previous to the 
run to Charlestown, a dock trial of the machinery was 
held at the works. This trial was held on February 6 
1908, and lasted three hours, beginning at 11 a.m. an 
ending at 2p.m. From 11 a.m. to meridian steam was 
admitted to the high-pressure cruising-turbine, all six 
turbines being in opsration, The a revolutions of 
all shafts was 197.5. From meridian to 1 p.m. steam was 
shut off the high-pressure cruising turbine and admitted 
to the intermediate-pressure cruising turbine, the former 
my hes a vacuum. Five turbines were then in opere- 
tion. The average revolutions of all shafts was 191.5. From 
1 p.m. to 2 p.m. steam was shut off the intermediate-pres- 
sure cruising turbine and admitted to both main high-pres- 
sure turbines. Both cruising turbines then ran idle in a 
vacuum, the four main turbines being in operation. The 
average revolutions of all four shafts was 193.4. The 
machinery worked most satisfactorily throughout the 
trial. A short backing test concluded the trial. The 
data obtained, having little significance, are omitted from 


these a 

On February 25 the Chester left Bath for Rockland, 
Me., arriving in a few hours. A private standardisation 
trial was held by the builders upon arrival for the purpose 
of preparing for efficient management of the machinery 
on the occasion of the official standardisation trials. On 
the 26th the Naval Board of Inspection and Survey 
arrived at Rockland and went on board. The weather 
being unfavourable upon the date set for the trial 
(February 27), the latter was postponed until.the next 


day. 
Official Standardisation Trial.—The standardisation 
was held on February 28, 1908, beginning at 8 22 a.m. 
and ending at 12.32 p > There were about 325 people 
on board, comprising Government representatives, ship- 
yard officials, and crew. About 740 tons of coal somained 
on hand. The vessel carried no other water than reserve 
feed, and was ballasted by handling the coal. The 
draught and displacement, both at beginning and end of 
the trial, were :— 





Beginning. id. 
Draught, forward .. 16 ft. 2g in. 165 ft. 114 in. 
Ps t a. ais ae » OF 17 5 OF vs 
pe mean 16,78» Wy, 6 
Displacement oe $2 os 3720 tons 3673 tons 
Estimated mean draught at 
middle of five high-speed runs 16 ft. 63 in. 
Corresponding disp Boe 3696 tons 
The weather was fair, with a light mist at the begin- 
ning, gentle breezes from the westward, and a smooth sea 
with a very light swell from the S.E. Seventeen runs 


were made over the measured mile, alternately north and 
south. The first three runs were made at about 12 knots, 
the next three at about 15.5 knots, and the next five at 





full speed—about 25 knots. Following the high-speed 
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runs, three runs were made at about 23 knots and three 
at about 19 knots. 

The speed curve was plotted through points deter- 
mined by thing the mean of the various groups of runs 
made at each of the five speeds above referred to, and is 
shown on Fig. 3. 

24-Hour Trial at 12 Knots.—At 4.45 p.m. on the same 
day the Chester left the harbour of kland for the 
endurance and coal-consumption trial at 12 knots, the 
interval between the close of the standardisation t 
and this time having been utilised for carrying out the 
anchor test, cleaning the four after boilers, &c. The 
trial officially began at 5 p.m. The weather was fair and 
cold, with stiff to fresh breezes from the N.N.W. 

On this trial only the after fire-room—boilers I, K, L, 
and M—was used, under natural draught. The following 
auxiliaries were run: one dynamo, one main feed-pump, 
two main air-pumps, two main circulating pumps, two 
vacuum augmen one oil-pump, one sanitary pump, 
steering-engine, one ash-hoist as required. As this 
run was primarily for the pu of determining the 
coal consumption at this speed, e coal used was carefull 
tallied by baskets, though the bunkers were striped, an 
this latter method relied upon for the exact amount of 
coal used. The weight of the coal per cubic foot had 
previously been determined by the Inspector of Machi- 


nery at the works. For this purpose the weight of a 
bin of coal, containing about 55 cubic feet, was taken. 
The firing interval on this run was from 1 minute 30 seconds 


to 2 minutes, and was based on supplying three shovels, 
or about 40 Ib., each time. The furnace doors were 
numbered as shown in Fig. 2. As will be seen, the 
numbers are so arranged that no two adjacent doors have 
the same number. : 

The Corey time-firing device installed displays in suc- 
cession the numbers 1, 2, 3, 4, 5, and 6 at such intervals 
as desired. It consists of a cylindrical case with a glazed 
opening near the bottom, at the back of which there is fixed 
a fixed white incandescent light. Between the light and 
the glazed opening there is a revolving aluminium dial, 
actuated by an electro-magnet, with stencilled figures from 
1 to 6 inclusive. A motor-driven transmitter is located 
in the forward engine-room, and so wired to indicators 
that the numbers will be indicated in all fire-rooms at the 
same time. Upon the display of a number the furnace- 
doors bearing that number were ed, and the fires 
therein coaled or raked, the latter being left to the judg- 
ment of the fireman. This general practice was followed 
throughout the succeeding trials. 

During this run the eight boilers in No. 1 and No, 2 
pe were cleaned preparatory to the full-speed 
trial. 

All six turbines were in use, steam being admitted 
to the high-pressure cruising turbine. All machinery 
worked most satisfactorily throughout the entire run. 
The average revolutions per minute were 249.69, corre- 
aes speed 12.2 knots. The total coal burned was 

.832 tons, 6.68 knots per ton of coal. 

Draught and displacement :— 


Beginning. End. 

Draught, forward .. . 16 ft. 4 in. 16 ft. 2Q in. 

a aft oa és. a es Be oe Bees 

» mean - 16, 8, ve 6b ,, 
Displacement a =a -- 8750 tons 3671 tons 
Estimated mean draught at 

middle of trial .. os o- 16 ft. 7/, in. 
ding displ ee 3710 tons 





we e bad . 


Four Hour Full-Power Trial.—At the conclusion of 
the last trial, at 5 p.m., February 29, it was necessary to 
enter clean fires; and peapese for the full-speed 
trial. The ship proceeded to Po d, Me., and anchored 
at 5.45 p.m. e four after boilers were cleaned, a load 
of fresh water taken from a tug-boat, and the ship bal- 
lasted with salt water. 

Steam was raised in all twelve boilers. 

At 1.30 a.m. on the morning of March 1, the Chester 
left port, and at 2.5 a.m. the full-power trial officially 
began. Bagged coal was used entirely on this run. The 
four main turbines were used, the cruising turbines run- 
ning idly in a vacuum. The entire ins tion worked 
to perfection. No trouble was experien with auxi- 
liaries, except that the main feed-pumps were taxed 
beyond their capacity, and the auxiliary feed-pumps had 
to be used. The auxiliary feed-pump in No. 1 fire-room 
was in use most of the time, that in No. 2 fire-room was 
run slow a greater part of the time, and that in No. 3 
fire-room kept in reserve. 

The weather was clear and cold, with moderate west- 
north-westerly breezes, and the sea smooth. 

The boilers supplied steam without effort; safety valves 
were set at about 262 lb., and steam n to main- 
tain about 240 1b. at the turbines was kept from beginning 
toend. The firing interval used was $0 cessed. 


The following statement shows the draught and dis- 
placement on leaving port, and at end of trial :— 
Beginning. End. 
Draught, forward .. +» 16%. 4hin. 15 ft. 78 in. 
” aft . 16 ” ” 16 ” 9 ” 
» mean 16 ,, » 16,, 2% 5, 
Displacement ° as .. 8731 tons 3583 tons 
Estimated mean draught at 
middle of run (8 in. by the 
stern) $e ae e Me 16 ft. 6 in. 
ding displ gee 3673 tons 





Y 5 » 


24-Hour Trial at 22.5 Knots.—Upon the conclusion of 
the full-power trial at 6.5 a.m., March 1, the Chester 
proceeded to Portland, Me., for water and for the pur- 


pose of cleaning boilers and otherwise for the 
endurance and coal-consumption run at 22.5 mn Owing 


to bad weather, departure was delayed until 10.14 a.m. 
March 3. The draught and displacement on leaving and 
at the end of run was as follows:— 





Beginning. End. 
Draught, forward .. . 16 ft. 1144 in. 165 ft. 9§ in. 
os ae na <u ew Ba Ba 
en mean o ae SER te ” o- 
3835 tons 3596 tons 


Displacement = ne 
Estimated draught at middle of 





run Ff 16 ft. 7} in. 
Corresponding displ * a 716 tons 
The contract contained a penalty clause in connection 
with this trial, as follows :—‘‘ If the average speed of 22 5 


rial | knots cannot be maintained for the jah oa Pee hours’ 


endurance and coal-consumption trial, it 1 be optional 


with the Secretary of the 


avy to reject her, or to accept 
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the first seven hours. Loose bunker coal used was kept 
track of as on 12-knotrun. The firing interval was one 
minute. 

The trial concluded at 10.44 a.m., March 4, and was 
followed by backing, helm, and steering-engine tests. 
These tests were also held at the conclusion of the full- 
speed trial, but were at this time repeated. With the 
vessel running at full spead ahead—about 24 knots—the 
telegraphs were thrown to ‘‘ full speed astern,” and 
the vessel became dead in the water in 2 minutes 37 
seconds. While running at full speed astern—about 
250 revolutions per minute—the telegraphs were thrown 
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ONE RECTANGULAR FURNACE TO EACH BO/LER 
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her at a reduced price and upon conditions to be agreed | to “‘full s ahead,” and the vessel became dead in the 


upon ; provided that if the coal consumed for all purposes 
on the twenty-four hours’ endurance and coal-consumption 
trial give an endurance of less than 1.8 knots per ton 
of burned at the of 22.5 knots, or less than 
1.6 knots per ton of coal burned at a speed of 23.5 knots, 
or less than a proportionate endurance per ton of coal 
burned at other speeds above 22.5 knots, deductions 
shall be made from the contract price at the rate of 
15,000 dols. in each case for every 0.1 knot of endurance 
per ton of coal below the endurance required above.” 

At. 10.44 a.m., March 3, the trial officially began. The 
weather was overcast and or with light airs to stiff 
breezes from N.N.E. to W.N.W., and a smooth sea. 
The following auxiliaries were in use:—Auxiliaries in 
connection with the o tion of the main ines, 
including two main feed-pumps, two dynamos, all hull- 
henry 2 r= one and distilling plant, ipalieg- 
pump, fo: raught fans, steering-engine, steam-heaters, 
one a machine at 75 revolutions minute, and the 
fresh-water pump as required. twelve boilers were 

under light air pressure. All steam from boilers 
was admi to the intermediate - pressure cruising 
turbine ; the high-pressure cruising turbine ran idly in 
a vacuum. Turbines, boilers, and auxiliaries all worked 
most satisfactorily. Bagged coal entirely was used for 





ut one minute. 
Standardisation Trial Data. 


water in a 

















7 Interval Average Mean 

08 Between of Elapsed | Revolutions Speed 
‘| Middle of Times per “7 

of Run P Knots. 

P Runs. Observed. Minute. 

min, sec. | min. sec. 

1N. ‘a os 5 18.75 251.88 11.2941 
28. 17 63 4 33.35 242.88 13.1700 
3.N. 20 265 5 18.45 251.07 11.3048 
48. about 19 .. 3 38.85 317.04 16.4496 
5 N. 16 20.1 4 8.90 319.97 14.4637 
6S. 15 515| 3 3390 | 31965 | 168303 
7 N. about 13... 2 30.95 545.06 | 28.8492 
88. 12 5.7] 2 17.75 542.43 | 26.1347 
9N. 13 11.1 2 29.65 546.69 | 24,0558 
10 8. 12 46.8 2 17.30 545.83 | 26.2203 
11 N. 13 21.7 2 30.50 545.87 | 23.9206 
12 8. about 17 .. 2 28.00 482.68 | 24.3240 
13 N. 6 184 2 42.80 486.51 22.1133 
14 8. 14 (54.5 2 27.70 484.31 24.3734 
15 N. ait oe 3 16.05 402.31 18.3627 
16 S. 17. 4.7 2 35.55 400.24 20.5304 
17 N. 16 34.9 3 15.10 400.75 | 18.4519 
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With the helm hard over, at full speed ahead, a turning 
circle, estimated at 700 yards, was completed in 5 minutes 
5 oueee, the initial angle of heel being 3.07 deg., 
the 


ent angle 1.8 deg. 

While backing full _—_ the highest steam pressure at 
astern throttle was 146 lb., giving about 400 revolutions ; 
120 Ib. gave about 350 revolutions. With the inboard 
shafts backing at 400 revolutions the outboard shafts ran 
idly at nearly 200, and with the inboard shafts backing at 
350 the outboard ran idly at about 150. 

The average revolutions per minute were 473.343 ; cor- 
responding speed, 22.782 knots. The total coal burned 
was 193.54 tons—2.82 knots per ton of coal. 

The vessel proceeded to Portland, Me., where the 
Board of Inspection and Survey disembarked, after 
which she returned to the works of the builders, Bath, 
Me. The usual custom was observed of painting on 
the smoke-stacks the speed made at full power, and 
lashing brooms at the masthead and yard-arms. The 
greater part of the Bath population met the vessel at 
the dock, and a salute was rendered by them of twenty- 
six guns—one for each knot made—with a historic cannon 
belonging to the city. 


GENERAL REMARKS ON THE Macninery INSTALLATION 
AND ON ITS MANAGEMENT AND OPERATION DURING 
THE Ls. 

The management of the trial p mme and of the 

individual trials reflected great eae ge: the builders. 

The efficient management of the v and machinery 
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IDARDISATION TRIAL 
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(9000) Strokes per 
during the standardisation trial is evident by a refer- 
ence to the table givi the elapsed times between 
the middle of runs. A share of credit should be 
given the boilers, as exhibited by the ease in maiatateins 
steam throughout the trials and by the ease with whic 
the vessel was brought up to her first full-speed run (No. 7 
standardisation run) of 25 knots, following a run at 15.5 
knots (No. 6). As noted in the table, the interval between 
the middle of these runs was 13 minutes, of which several 
were spent in finishing No, 6 run and several included in 
No.7 run. The interval in which increased steam was 
raised was therefore about 6 minutes. Attention is in- 
vited to the moderate air-pressures ied, as shown on 
data tables. A high.grade fire-room force was employed, 
which could have been little improved on. No attempt 
was made at reducing the complement by reason of the 
vessel being turbine-driven. The engineer complement 
was made up as follows :—One chief engineer, twenty-one 
engineers, agg oilers, six blower-oilers, six machinists, 
81x messengers, four pump-men, three evaporator-men, 
two boiler-makers, one steam-heat man, one clerk, nine 
water-tenders, forty-nine firemen, twenty-eight coal- 
— and twelve boiler-cleaners, arranged in three 
watches. 

Vibration of turbines and hull were practically nil at 
all speeds, a slight tremor only being noticed in the after 
cabin at top speed—a propeller influence. Both the bow 
wave and stern wake were remarkably small. The only 
opportunity for observing the vessel’s stability in a sea- 
way was between Bath and Charlestown, when fairly 
rough weather was encountered. At this time the period 
of a double roll was thirteen seconds. The machinery 
weights were slightly under the limit of 796 tons, whereas 
the horse-power developed was much greater than the 
designed 16,000. inery compartments were 
never uncomfortably warm, though it must be remem- 





bered that the weather was cold and the ventilation 
Fs em A, i The oil service worked most satis- 
actoril bearing temperatures were in no case ex- 
pee mal The coal used on the trial was Pocahontas, and 
samples of the lots used on the various trials were tested 
with the following results :— 





| 
4-Hour (24 Hours at lea Hours at 








Selected Pocahontas Coal. |  Tegt. | 12 Knots. | 22.5 Knots. 
per cent. | per cent. per cent. 
Moisture ws J 118 | 118 | 1.16 
Volatile matter 19.50 20.14 20.21 
Fixed carbon .. 75.78 75.54 |. 76.03 
ee 3, antic a 3.54 3.14 | 2.60 
Total .. Pe ag 100 100 | 100 
a ee ee oot 060 | 061 
Heat value in British thermal | 
mS SET ad ck 14,830 | 14,896 


14,740 
| 


Arrangements were made by the contractors for obtain- 
ing water consumption data z° system of measuring 
the feed-pump volumes, but as data obtained were not 
considered reliatie, they are omitted from these 
Post-Trial Examination of Boilers and Machinery.— 
Instructions were given the builders by the Trial Board 
upon the conclusion of the trials to have the boilers opened 
for complete inspection, all turbine-covers lifted, and 
other features of the installation prepared for post-trial 
examination in accordance with current practice <A report 
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was made by the builders on March 7 that they would be 
ready on the 9th inst. The Trial Board arrived at Bath 
on that date. The examination showed the boilers to be 
in fine condition, a small amount of brickwork having 
been re-made, and the turbines and auxiliaries in excellent 
shape. Indications of blades having rubbed (in spots) 
were noticed in the four main turbines, but this was not 
sufficient to warrant anxiety or to necessitate other than 





slight reduction in tip clearances here and there. The 
journal-bearing bridge-gauge clearances taken after trial 
were :— 
Bridge-Gauge Measurements on Journal Bearings. 
In. 

High-pressure cruising, forward bearing 0.018 

» % after te = 0.027 

Intermediate-p cruising, forward bearing 0.082 

= * after bearing .. 0.12 

Starboard high-pressure, forward bearing 038 

- pea after bearing .. 0.010 

Starboard low-pressure, forward bearing. . 0.022 

” o after bearing 0.021 

Port High-pressure, forward bearing 0.023 

2 eo after 4 0.008 

Port low-pressure, forward g 0 019 

90 ‘ter 0.002 


Following the trials and this examination, work in 
connection with the final completion of the vessel for 
delivery to the Severna one. This —— 
principally in laying eum, cleaning, painting, . 
ee ee, what few minor defects were 
notéd, such as leaky valves, joints, &c. Journal bridge- 
gauge clearances were taken, other such data collected, 
and stores assembled The veasel was finished on Apri 
23, 1908, and ten days before the expiration of the contract 
time, on April 24, she was taken to the Navy Yard. 
Portsmouth, N.H., and there delivered to Rear-Admiral 
Bicknell, U.S.N., the commandant of the yard. 

The vessel was secured at the dock at noon, and at 
2 p.m. the Board of Inspection inspected the vessel, 


finishing at 3.45 p.m. Promptly upon the conclusion of | The blades and 
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the inspection the ship was taken over and the engineer 
department relieved hy. a tentative organisation. 


shi was placed in commission at 10 a.m., April 25. 

Desori iption of Propelling Machinery.—The propelling 
turbines are in general as set forth at the beginning 
the article, six in number, a high-pressure cruising, 
sad tre bev acumen oth tovember tabeaie eoae. 

wo low-pressure, with reversing turbines incorpo- 
rated into the exhaust ends of each of the latter. The 
reversing turbines revolve idly in the exhaust casing of 
the vf own turbine when the engines are running 
ahead. The ment has been referred to in Fig. 1. As 
shown therein, they are located in two compartments 
86) by an athwartship, water-tight bulkhead. The 
in shafts turn out , and the outboard shafts turn 
inboard. 

The turbine cylinders are parted horizontally in the 
plane of the shaft, and the two halves strongly bolted to- 
gether. The lower half is cast with extensions forward 
and aft, box-shaped, for retaining the journal and thrust- 

i The cylinders are su by feet, certain 
of which are securely bolted to the foundations, and others 
have slotted holes for expansion. The feet are at a point 
directly under the journal bearin The cylinders con- 
tain => for the spindle and thrust-bearing brasses 
with oil-pockets, also the lower halves of spindle-glands, 
and have pockets under these glands for steam leak-offs. 
They have internal facings at their ahead steam ends for 
bolting on the dummies. Cylinder blading is caulked into 





grooves on the inside of the cylinder castings, these 


Fig.6. 


LHP 
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portions of the cylinders having been accurately bored 
and fini in a horizontal een. Hydrostatic tests 
applied to the cylinders, and subsequently a 
under moderate steam pressure for 48 hours to 
relieve internal stresses in the castings. The following 
table shows arrangement and dimensions of blading. 

The rotors were statically balanced on two truly-levelled 
rails and the balance adjusted by removing metal, as 
necessary, from “‘ chipping strips” left on the arms of the 


were first 
** bal o ” 














rotors for the purpose. e dynamic ing was done 
by revolving the rotors under steam. At the same time 
dummy ring faces were worn down and bearings ad- 
justed. 
had ) as 

Stages. | Expansions. | Rows. | Heights. | Pitch. | Clearances. 

| in. in. in. 
High Pressure Cruising. 
First ..|First 12 3 i 0.08 
Second ..|Second 12 i | | 0.035 
Third = ../Third 12 | 1 0.04 
Intermediate-Pressure Cruising. 
First ..|First 16 OC 1h if 0.04 
Second (Second 6 lye | 1 | 0.04 
Third ..'Third 15 1} lh 0.045 
Main High-Pressure. 
First  .. |First 12 { } 1 | 008 
Second ..|Second 12 1 1 0.035 
Third |. |Third 12 uo (1 0.04 
Fourth ..|Fourth 12 1. oa 0.045 
Fifth | Fifth 12 | ly, 0.05 
Sixth |. /Sixth 10 s | wW 0.05 
Main Low-Pressure. 

First First oat 6 | 3 )} 1s | 0.055 
Second - aa i’ | (0.08 
Third |Third ++] 7 5 it? | 0.07 
Fourth Fourth | 8 7 ice | 0.08 

- Fifth 3 7 | 146 | 0.08 

ns Sixth 4 7 2% | 0.08 

» Seventh a 7 2% | 0.08 

Astern Turbines. 

First ._|First 6 | } 1 0.045 
Second .. Second 6 | 1 1 0.05 
Third .. Third 6 2 1 0.06 

ee - Fourth 6 2 1 0.06 

Fifth , . oo co 0.06 


The blades were installed in accordance with the Par- 
sons system. They were cut to length, saw-cuts made 
where required for binding, caulking grooves stamped 
into the base of the blades, all done by the same : 
and the blades then caulked into place. Oaulking strips 
having curves corresponding to the blades were cut to 
length and placed alrornately at the base of each blade. 








caulking strips were alternately tightened 
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into the groove by means of a caulking tool, after which 

the binding wire was inserted and the put on 

around binding wire and blades with silver solder. Blades 

were turned up in the vertical line before the insertion of 

* binding wire, and were finally filed up to remove 
urrs. 

The blades are of a composition consistin p 
cent. copper and 28 per cent. zinc, the ca ng ee 
634 per cent. copper and 36} per cent. zinc, the binding 
strip 72 per cent. copper and 28 Hh od cent. zinc, and 
the lacing wire pure copper. Blades having binding 
strips are soldered to the latter with a silver solder. 
Steam-supply and exhaust piping is as shown on Fig. 1. 
In the exhaust-pipe from the high-pressure cruising to 
the intermediate - yma cruising turbine, and in the 
two exhaust-pipes from the intermediate-pressure cruising 
to the main high-pressure turbines, spring-loaded, self- 
closing valves are installed to isolate the cruising tur- 
bines while running at higher rates of speed and while 
manceuvring. A 3h-in. spring-relief valve for the high- 
pressure cruising turbine is installed in its exhaust- 
pipe, seb at 125 lb, and one for the intermediate- 
pressure cruising turbine is installed on the after end 
of its upper casing, set at 160 lb. A governor, arranged 
to pull out a pawl and close a butterfly valve in the 
main steam - pips, is fitted on each shaft, the object 
being merely to shut down automatically in the event of 
accident. An unusual feature in piping is the low- 
ape ego emall 9 which is an yy ote rectangular 
in cross-section, 3 ft. 9 in. by 4 ft. 6 in. and of #-in. steel 
plate. The dummies in the steam ends of the turbines for 
preventi 
to the inside of the drums consist of a series of rectan- 
gular grooves in the spindle-wheels, against the side of 
each of which a brass a closely without touching. 
These brass strips are caulked into an annular iron casting 
made in halves and bolted to the inside of the cylinder. 
A micrometer for measuring the opening of dummies be- 
tween brass strips and running steel faces is fitted on each 
cylinder. Steam glands are fitted around the turbine 
spindles at the cylinder ends, packed with labyrinth stuff- 
ing-boxee. These glands are to obviate, in the case of high- 
pressure turbines, the leakage of steam from the casings, 
and in the case of the low-pressure turbines, the leakage 
of air from the atmosphere into the casing and thence to 
the condenser. There are rows of brass strips let into the 
—_ and cast-iron ae ga with ~~ just 
clearing the op te member. Snap-rings of composi- 
tion H are fitted at the outer end of each gland-box, and 
just inside of these rings connection is made with an 
equaliser-pipe joining all similar pockets, and a valve is 
provided from auxiliary exhaust line for maintaining the 
pressure in this pipe. Strainers of the basket type, in 
accordance with current turbine practice, made with 
bodies and covers of composition EF and with strainer- 
baskets of sheet brass, are installed, one in the live-steam 
supply to each turbine, and one in the auxiliary exhaust con- 
nection to the second expansion of the main Lot-oueen 
turbines and the low-pressure turbines. A system of 
guide-rods is installed for lifting the turbine-casings, one 
on each of the four corners, placed vertically and graduated 
in inches, to permit of the even lifting of the covers. 
Special portable guides are supplied forguiding thespindles 
when lifting them, to prevent the stripping of the blades. 
Turning-gear is fitted at the after-end of each turbine for 
turning it by hand. It consists of a worm-wheel on the 
shaft, meshing with a worm operated by a ratchet-wrench. 
Suitable lifting-gear is provided for lifting casings, 
spindles, &c., consisting of overhead trolleys on frames, 
with chain-falls and slings. The turbine cylinder data 


of 72 per 








are as follow :— 
——_— ——— —— -—_ A - —$<——— 
Diam. | Length | Diameter of Cylinder for each 
Cylinder. a —. ane __ Stage. 5 ee ae 
Drum. | Drum. | Ist | 2nd} 3rd | 4th | 5th | 6th | 7th 
in. in. in. | in. | in. | in. | in. | in, | in. 
H.-P. cruising} 60 34 603/61 (614 | — | —| — 
* Sea Or 60.5 | 614/51% |525]) — | —| —| — 
Main H.-P. port 42 108.5 | 439/44.5/45.6| 47 | 49 | 52 | — 
Main H.-P. star- 
board - 42 108.5 | 43}/44.6/45.5| 47 | 49 | 52 | — 
Main L.-P. port 65 53§ | 70 |72 [75 | 79 | 79 | 79 | 7 
Main L.-P. star- 
board ; 65 538 70 |\72 {75 79 | 79 | 79 | 79 
Astern, port .. 50 | 4 61/52 (54 | 54) 54) — | — 
Astern, star- | 
board we 50 | 43 51 [52 |54 54 | 54 | — 





























Shafting and Shaft. Bearings.—The shafting is of Class A 
forgings. and is solid. The thrust-shaft is on the spindle 
ends. The stern-tube shaft and the propeller shaft are 
in one piece; inboard sections 48 ft. 3 in. long, and 
outboard lengths 46 ft, 9} in. long, in both cases 
8} in. in diameter. The line shafting is 8 in. in dia- 
meter. There are two shaft-bearings to each tur- 
bine — twelve in all, those for the cruising turbines 
baing 10 in. long, and those for the main turbines 15 in. 
The bearing-shells, of brass, are semicircular, and are 
lined with white metal. Broad strips of the bearing-shell 
are exposed slightly below the line of the white metal to 
catch the spindle in case the white metal gives out The 
bottom half can be rolled out without lifting the spindle ; 
the top half will lift off. These bearings are lubrica' 
by oil supplied under pressure. There are six thrust-shaft 

ngs, those for the cruising turbines having eight 
collars and rings, and those for the main turbines fifteen 
collars and —_ These are so constructed that 
the longitudinal position of the shaft and the dummy clear- 
ance can be readily adjusted. The thrust-bearings are in 
two halves, The steam balance is so as to be 
practically equal to the thrust of the pro at all 


speeds. The thrusts are lubricated by oil under pressure. 
Oil supplied to thrust-bearings and journal-bearings i 


steam from leaking from the steam belts direct | f 





collected in a chamber in the box ends of the lower cylinder 
castings, and drains by gravity into a return Pipe. There 
are fifteen line-shaft bearings, each 12 in. long, ined with 
white metal, and with ends provided with oil-baffles ; 
— ismade fortheir lubrication by oil under pressure. 

ater service to a jacket around the oil-chambers is pro- 
vided only in case of line shaft bearings ; the water-service 

ips discharges into stern-tube stuffing-box, and has a 
ade pipe for draining the latter. ater service by 
hose can be provided in emergency. Stern tube bearings 
for each shaft consist of a bearing in each end of the tube 
in each cass, They are each 51} in. in length. Each 
shaft also has one strut-bearing, 51? in. in length, and 
fair-water sleeves are fitted on the forward side of the 
strut at one end, and on the after side of the stern-tube 
at the other. There are sixteen bulkhead stuffing-boxes 
where shafts pass through water-tight bulkheads. 

An expansion coupling is fitted between each low- 
pressure turbine and the cruising turbine on the same 
shafting. The for end of each low-pressure turbine 
shaft is built with twelve teeth, which with a slotted 
collar bolted to the flange coupling on the after end of the 
cruising-turbine shafting. is permits of disconnecting 
the cruising turbines, as well as of expansion. As but slight 
increase of efficiency is gained by disconnecting, this is 
not done asa rule, the cruising turbines being run idly in 
@ vacuum when notin use. 

Propellers.—There are four solid, true-screw, man- 
ganese-bronze propellers, each having three blades: 
diameter, 6 ft.; pitch, 6 ft.; area, projected, 17.02 square 
feet ; helicoidal, 19 square feet; disc area, 28.27 square 

eet; immersion of u tip of blade, 694 in. inboard, 
574 1n. outboard. The driving surfaces of all ow ar ad 
blades were made a true surface by machining. The wing 
ropellers are ahead of the inner propellers, and the 
ormer turn inboard, and the latter out , though it 
was originally intended thatall four should turn outward. 

Main ers.—There are two main condensers— 
one in each engine-room—located inboard and abreast of 
each low-pressure turbine. They are horizontal and 
cylindrical, of the surface-condensing type. The shells 
are made of Class B boiler-plate, water-chests of com- 
position, tubes of composition, and tube-sheets and sup- 
porting plates of ‘‘rolled naval bronze.” The forward 
water-chest, being the one for the entrance and exit of 
circulating water, has a division-plate with a 7-in. by-pass 
valve on the outside of the chest. Each water-chest has 
eight 10-in. manholes, fitted with composition covers, 
inside of which are placed zinc plates. The following 
are the data for each :— 


Cooling or heating surface 8999 sq. ft. 
Number of tubes .. re 5630 
Thickness of tubes. . i 18 B.W.G. 
Outside diameter of tubes gin. 
Length of tubes as fitted. . 10 ft. 0} in. 


Augmenter Condenser. — An arrangement called a 
‘‘vacuum augmenter,” devised by the Parsons Turbine 
Company, is installed for the purpose of increasing the 
vacuum above that obtained by the air-pump. 

The augmenter consists of a steam syphon drawing air 
from the condenser and discharging it to the air-pump 
suction at a pressure of from 1 in. to 1,4 in. of mercury 
higher than the condenser pressure. The discharge from 
the syphon passes through a small condenser in order to 
condense the steam of thesyphon-jet. The air-pump 
has a direct water suction from the condenser through a 
pipe having a water-seal and holding a head of water 
equal to the difference in pressure produced by the aug- 
menter-jet. The augmenter was in use at all times during 
- _ and produced an increase in vacuum of from 1 in. 
to 1jin. 

Auxiliary Condenser and Dynamo Condenser.—There 
is one auxiliary condenser located on the port side of the 
forward engine-room. It is horizontal, cylindrical, and 
of the surface-condensing yee connec through the 
auxiliary exhaust-pipa, to auxiliary machinery. It is 
only for use in port. Its dimensions are as follow :— 


Cooling or heating surface 601 eq. ft. 
Number of tubes .. ve 630 
Thickness of tubes .. od 18 B.W.G. 
Outside diameter of tubes § in. 
Length of tubes as fitted. . 6 ft. 0,% in. 


A similar condenser is located in the dynamo-room for 
the exclusive use of the dynamo-engine. Its dimensions 
are as follow :— 


Cooling or heating surface 202 sq. ft. 
Number of tubes .. eo 212 
Thickness of tubes - 18 B.W.G. 
Outside diameter of tubes § in. 
Length of tubes as fitted 6 ft. 0, in. 


Feed-Heaters.—A vertical dead-end cylindrical feed- 
water heater is located at the forward end of each engine- 
room on the discharge side of the main feed-pumps, The 
heating agency is steam from the auxiliary exhaust line, 
which enters the shell at the top, circulates around the 
tubes over a system of baffles, and drains at the bottom 
through a trap to the condenser. An air coil is fitted in 
the lower water-chest, with one end extending into the 
heater to a point where air forms between the water and 
the steam. This coil leads direct to the condenser. A 
drain at the bottom of the heater conducts the condensed 
water to a trap, thence to the condenser. The feed-water 
en through the tubes. The tubes contain twisted 

rass strips, held in place by a perforated plate over the 
tube-sheet to retard its flow and ensure efficient heating. 
The dimensions of the heater are as follow :— 


Heating surface .. 601 sq. ft. 
Number of tubes .. 2 630 
Thickness of tubes ab 16 B.W.G. 
Outside diameter of tubes 8 in. 
Length of tubes as fitted.. 6 ft. Of,in. 


Feed and Filter-Tanks.—There are located in the after 
part of each engine-room combined feed and filter-tanks, 





each of about 1500 gallons capacity. A partition divides 
into two one part being for the filter 
and the other for feed-tank proper. The capacity of the 
former is about 300 ons, and of the latter about 1200 
| mere The filter an inner bottom of bolted per- 
orated plates, and is divided by a series of vertical parti- 
tions. The partition-plates are in pairs, one secured to 
the top and the other to the bottom of the filter; the 
of water from one chamber to the next being 
under the hangin; rtition-plate, up between the two 
and over the top of the standing partition. Theentering 
water flows into the first chamber over the top of a plate 
and leaves the last chamber in like manner ; these plates 
forming, with the sides of the tank, entrance and exit 
c bers, ensuring that the filter chambers are always 
filled and the filtering material submerged. 
Lubrication,—The lubrication of all main-journal bear. 
ings, thrust bearings, and line-shaft bearings is by oil 
supplied under about 10 Ib. pressure by steam-driven oil- 
umps. The oil passes through a cooler on its way to the 
gs. Tanks of 150 gallons capacity are located in the 
lower parts of engine-rooms, one in each, from which the 
oil-pumps draw. These tanks take the return of the oil 
from all bearings supplied with forced lubrication, by 
gravity. The discharge of the oil from the turbine bear- 
ings is through glasses, so that the flow can be observed, 
and thermometers are fitted to these discharges. The oil- 
pipes are all of copper, and have no valves fitted either 
to or from the bearings. Two pumps, Blake, vertical, 
simplex-piston type, 10 in. by 9 in. by 12 in., aresupplied, 


“one in each engine-room. Either or both may be used 


An oil-cooler of the surface-condenser type, with oil pass- 
ing through the tubes and the water around them, is 
provided in each engine-room. The oil passes four times 
the length of the cooler by means of bridges in the oil 
heads. The circulating water is taken from either the 
engine-room fire and bilge pumps or main circulating 
pumps, and discharges t! h outboard delivery pipes. 
Additional oil may supplied to the forced-lubrication 
system by an overhead gravitation system from the tanks 
containing reserve oil. The outlets for oil in the casings 
are at a high level, so that there is always in the casing 
wells a large gathering of oil which is at about the came 
temperature as the t. 

‘ain Air-Pumps.—Two independent Blake vertical 
twin-beam air-pumps, 14 in. and 35 in. by 21 in., are 
installed, one for each engine-room. The suction openings 
are 12 in. in diameter, and the discharge 1l in. The air- 
pump suctions take from the lower end of the vacuum- 
augmenter condensers and water ceals (see vacuum-aug- 
menter condenser, Fig. 4). 

Main Circulating Pumps.—For each main condenser 
there is one main circulating pump, centrifugal, with 
vertical compound engine of B.1.W. design, steam 
cylinders 10 in. and 16 in. in diameter ; stroke, 10 in. ; 
42-in. diameter runner. Each pump is of sufficient power 
to discharge 11,000 gallons of water per minute at about 
360 revolutions. Each pump is fitted with pipes and 
valves to draw from the sea and the main drain, and to 
deliver into the condenser or overboard through valves in 
the condenser water-chest. Circulating water for oil- 
coolers may be supplied from these pumps. ; 

Auziliary Air and Circulating-Pump.—-For the auxi 
liary condenser there is installed one simplex, horizontal, 
combined air and circulating-pump of Blake type, 
6 in. by 10 in. by 10 in. by 12in. This pump has suction- 
pipes from the auxiliary condenser and the sea, and dis- 
charge-pipes to main feed tanks and to auxiliary con- 

enser. 

Ausiliary Air and Circulating-Pump (Dynamo-Room). 
—This pump is for cerving the dynamo auxiliary con- 
denser, and is a simplex, horizontal, combined air and 
circulating-pump, 6 in. by 8in. by 8 in. by 12 in., of Blake 
type. Its connections are similar to those for the other 
auxiliary air and circulating-pump. Curves of indicated 
horse-power are shown in Fig. 5. 3 

Main Feed - Pumps.—There are two Blake vertical 
simplex piston feed-pumps, 15in. by 10 in. by 15 in., one 
in each engine-room. They take their suction from feed- 
tank connecting-pipes or channel ways, and discharge 
through grease-extractors into the main feed discharge, 
directly or through the feed- water heaters. : 

Auxdiary Feed-Pumps.—Three Blake vertical simplex 
— a. 9 in. by 6 in. by 12in., are installed 

orauxiliary feed purposes, one in each fire room. These 

pumps have suction-pipes from the boiler bottom blows 
in same compartment, main feed-tanks and feed suction- 
pipe. They discharge as auxiliary feed and overboard 
in the same compartment, and to main feed-tanks and to 
fire-extinguishers. Curves of indicated horse-power are 
shown in Fig. 6. . d 

Reserve Feed-Pump.—One Blake vertical simplex piston- 
pump, 10 in. by 9 in. by 12 in., is installed in the forward 
engine-room, with a from reserve-feed water- 
tanks, suction main and filling pipe from ship’s side, and 
discharge to reserve-feed tanks and main-feed tanks. — 

Boilers.—There are twelve Normand water-tube boilers 
of the intermediate type in the vessel, in three watertight 
compartments, four to each compartment. The following 
are the boiler data :— 


Designed working pressure ee 250 Ib 

Test pressure o% ee ee - 400 ,, 

Ratio of grate surface to heating surface 1 to 46 

Sanath of quates és ey: ee es 7 ft. 2] in 

Nepedinp o _— ag 8 %” 

er cent. of air space in grates .. 

External height .. - om a .. 12 ft. 5gin 
mn len oe os "0 2. a 7% 
” width - ‘ ee . 1k 4, & 

Number of furnaces 1 

Grate surface oe “ 58 eq. ft. 

Heating surface .. ov ve an oe RETO 

ea os ee - -- 69 ,, 
28 ting surface... a -. $2,000 ,, 

Weight of boiler with water 19,676 Ib. 
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Boiler tubes. . . Oold-drawn 
seamless stec] 

Number of tubes, each boiler .. . 986, No 10 
B.W.G., O.D., 
1{ in. 

Lengths vary for each row. 
Mean height of smoke-pipes above grates .. 63.25 ft. 
Diameter of smoke-pipes. . oe ee “A 72 in. 


The forward and after smoke stacks have two boilers 

each, and the two middle stacks four boilers each. 
Steam-gauges on boilers are connected to the water- 
rams. 


Steam-Piping.—The main steam-line is arranged in two 
systems, one on each side of the ship. The branch from 
each boiler is 5 in. in diameter, and the main steam-pipes, 
which are 5 in. in diameter at the fo’ ilers, increase 
in diameter at each successive connection from boilers to 
7 in., 9 in., 10 ia., 11 in., and 12 in., respectively, the last 
diameter continuing to the handling platform in its respec- 
tive engine room. There is a stop-valve in each main 
steam-pipe forward of the connections from boilers in the 
after and middle fire-rooms. Abaft the forward engine- 
room bulkhead there is a 9-in. cross-connection pipe 
between the main steam-pipes on each side of the ship. 
An auxiliary steam-line is installed, and this line bas 
cross-connection to the main steam-line in the forward 
engine-room. The auxiliary exhaust-line is used on feed- 
heaters and on the steam-gland system. The usual 
joints, drains, &c., are fitted. 


PERFORMANCE. 
Four-Hovurs Orriciat TRIAL. 


Steam Pressure. 
Starboard. Port. 


Mean steam pressure at engines Ib. 242.4 246 
In main H.-P. turbine (per gauge) .. 237 240 
L.-P. turbine (absolute) .. oe -- 802 29.9 

Vacuum in condensers, inches of mercury, 

mean .. se oe te oe oe 28.3 

Temperatures (Average of One-Hulf-Hourly Observations). 

Injection .. és deg. 37.6 36.6 
Discharge .. ee. MS io pa 73 83.6 
Hot-well .. a ee oe co = 78.2 96 
Feed-water - se as “as a 222.4 206 
Engine-room, working platform .. ,, 51.5 59 
Fire-rooms, working level .. 6 ee 42.6 
Smoke-stacks, average.. Sa a 848 


R:volutions, or Double Strokes, per Minute (Average of 
One-Half-Hourly Observations). 


Average revolutions, main engines 


per min. 616.7 611.92 
Pumps, main air.. ie o 24 
Pumps, circulatins oz ae 170 
Pumps, feeds, d.s., permin. 46 54 
Dynamo-engines. . ~ aa 400 
Blower-engines .. ° ee ow 349.8 
Speed of ship Em .. knots 26.522 
Slip of propeller in per cent. of its own (1) 25.71 
speed based on mean pitch os - (2) 25.99 
Shafts are numbered from starboard to (3) 26.18 
port. (4) 24.34 
Air pressure in fire-rooms, in inches of 
water, mean ee oe a be 2.74 
Indicated Horse- Power. 
Air, circulating, and feed-pumps, main 828 
All other auxiliaries .. oe os 235 
Coal. 
Kind and quality used on trial Pocahontas, 
hand picked. 
Pounds per hour, main and auxiliary en- 
gines, during trial .. on ee oe 38,332 
Pounds of coal per square foot of grate 
surface, per hour os nS fa 55.08 


Twenty-Four Hours OrrictaL TrRIat aT 224 Knots. 
Steam Pressure, 


Starboard. Port. 
Mean steam pressure at engines ° 230 Ib. 
In I.-P. cruising turbine, gauge = 192 
In main H.-P. turbine, gauge 96 93 
In L.-P. turbine, absolute —s 13.8 
Vacuum .. em - in. 28.3 29.5 


Temperatures (Average of One- Half. Houriy Observations). 


Injection .. oe —~ deg. 36 36 
Discharge .. oe =: re a ow 63 59 
Hot-well .. Pe és a ss ~ 74 70 
Feed-water Pe a = es » 182 205 
Engine-room, working platform... ee oe 68 


54 
oe » 629 


Revolutions, or Double Strokes, per Minute (Average of 
One Half.-Hourly Observ xtions). 


Average revolutions, main engines, per 


Fire-rooms, working level .. ‘Al pe 
Smoke-stacks, average... 


minute .. as - 459.71 486.97 
Pumps, main air. . 19.7 2.4 
a circulating be -- 143 156 

ae feed, d.s. permin. 28.7 22.5 
Dynamo-engines. . oe Sr 400 
Blower-engines .. - ze 180.3 
Speed of ship .. “e ee .. knots 22.782 
Slip of propeller in per cent. of its own (1) 15.66 

speed, based on mean pitch 2) 16.94 

Shafts are numbered from starboard to (3) 26.08 
: port. (4) 16.15 
Air. pressure in fire-rooms in inches of 
water, mean = - te oe 0.7 


Coal. 
Kind and quality used on trial .. Pocahontas, run 
of mine, 


Pounds per hour, main and auxiliary 

engines, during trial.. to jet a 18,063 
Knots per ton of coa! .. a eS bad 2.82 
Pounds of coal per square foot of grate sur- 

face perhour .. . os os ‘se 25.05 





Twenty-Four Hours Orriciat Traut aT 12 Knors. 
Steam Pressures, 


Starboard. Port. 
Mean steam pressure in engine-room oo 148 
In H.-P. cruising turbine (gauge) .. 77.3 
» L-P cruising turbine (gauge) .. ‘ ae 34.6 
» main H.-P. turbine (gauge). . oe ca 6.8 
», L.-P. turbine (absolute) .. Ph - ae 3.4 
Vacuum .. in. 28.4 28.6 


Temperatures (Average of One-Half-Hourly Observations). 
Smoke-stacks, average .. ‘ -» deg. 566 


Revolutions, or Double Strokes, per Minute (Average of 
One-Half-Hourly Observations). 


Average revolutions, main engines, permin. 254.09 245.29 
Pumps, main air.. os oe . oe 8.6 1L.5 
» Circulating - -- 1004 113.4 
» feed, d.s. permin. 10 
Dynamo-engines ee ee eo 400 
Speed of ship, in knots. . ee - cs 12.2 
Slip of propeller in per cent. of its own ql) 12.21 
8 . on mean pitch a ° (2) «24.66 
Shafts are numbered from starboard (3) 19.59 
to port (4) 12.08 
Kind and quality used on trial Pocahontas, 
run of mine 
Pounds per hour, main and auxiliary en- 
gines, during trial .. ge wv a 4091 
Knots per ton of coal .. es os 6.68 
Deduced Data. 
Pounds of coal per square foot of grate 
surface per hour es ee oe oe 17.63 


Norse.—The horse-power on these trials was taken 
with the nm bt torsion-meter made especially 
for the vessel. Unfortunately, this meter did not 

ive results within reason. All parts were very care- 
ully adjusted, and were examined during and after 
the trial to see that nothing had become loose. Also 
after the trial the two screws on each side of the 
vessel were alternately towed by the screws of the other 
side and allowed to revolve, giving the zero error of the 
machine, which was found to nil. The observations 
were taken and checked by three different observers. 
After the experiments were over the meters were sent 
to the New York yard and tested there. It was found 
that two of them gave accurate results except at certain 
points where the wires were broken. The other two did 
not give reliable results. On examining the recording- 
box carefully it was found that the rheostat coils of these 
two meters were broken, and that various wires in the 
cable were also broken. The shafts varied so much in 
horse-power that it was impossible to calculate the horse- 
power with any degree of accuracy from the results of 
the two meters that worked satiefactorily. — EpiTor, 
American Society of Naval Architects. 








Darepcer ror Szwrt RecitamMaTion ScuemeE, Bompay. 
—There was launched from the works of Messrs. William 
Simons and Co., Limited, Renfrew, on the 13th inst., the 
first of two extremely powerful suction-pump and dis- 
charging-dredgers which this company have on order for 
the Bombay Port Trust. This dredger, which has been 
named the Jinga, is designed to dredge 2700 tons of 
materials per hour, and discharge them through a floating 
pipe-line fitted with steel ball and socket joints, and land 
pipes, to a distance of upwards of 4500 ft. from the side 
of the dredger. The Jinga, with the sister-ship, which is 
in a forward condition, will be employed 5 nt an exten- 
sive reclamation scheme at Bombay. th dredgers 
have constructed under the direction of Sir 
Wolfe Barry and Mr. A. J. Barry, M.MI.C.E., con- 
sulting engineers to the Bombay Port Trust, and Mr. 
erm Turner, resident ins ing engineer. It is esti- 
mai that by the operations of these two a 
under the present scheme alone, an addition o 
sed cent. will be made to the area of the city of Bom- 

y. The Jinga is arranged to proceed to Bombay 
under its own steam, and for this purpose two sets of 
compound surface - condensing engines are provided, 
capable of obtaining a speed of 8 knots. The pumping 
outfit consists of very large centrifugal suction and dis- 
charging pumps directly coupled to triple-expansion sur- 
faca-condensing engines. A large condenser is fitted 
to take the exhaust steam from all engines on board. 
Steam is supplied from four very large cylindrical 
multitubular boilers constructed to Lloyd’s full re- 

uiremente, and fitted with Howden’s patent forced 
draught. The boilers are specially designed for burn- 
ing inferior Indian A very full equipment of 
engine-room auxiliaries is provided, including inde- 
pendent circulation-pumps, independent automatic feed- 
a independent bilge and general service pumps, 
eed-heater, filter evaporator, &c. A spiral rotary cutter 
is fitted at the lower end of the suction frame, driven 
by steel spur-gearing by a set of compound surface- 
condensing engines. The suction frame is controlled 
by independent steam hoisting-gear. Bow and stern 
winches, of particularly powerful construction, arranged 
for rapid handling of wire-rope moorings, and anchor 
cables are provided. The control of the dredger is 
centred on the operating bridge, on which is placed all 
telegraphs, speaking-tubes and signals to cutter engines, 
pump engines, and stern winch, the handles for con- 
trolling the frame hoisting-gear, and the bow winch. 
One man can thus control and direct all the operations of 
the dredger and the pipe-line. The living accommoda- 
tion and the general arrangements are all desigaed for a 
vessel working in a — climate; every attention 
having given to light and ventilation. The vessel 
is electrically lighted throughout, haying a powerful 
search-light for manipulating the dredger’s pipe-line when 
working at night. Telephone communication between 
the dredger and the end of the pipe-line is ae preeeee. 
The Jinga was launched complete ready for tri 





CATALOGUES. 


PAMPHLET No. 210, issued by the British ‘Thomson- 
Houston Company, Limited, gives particulars of their 
Curtis steam-turbines, horizontal shaft type, coupled to 
current- generators. 


Messrs. J. Carter, Sons, and Co., Limited, Salford, 
Manchester, have recently issued several small leaflets 
giving particulars and prices of their chain-wrenches, pipe- 
vices, lathe-dogs, and clamps. 

In their sectional catalogue H.S., Mesers. Beanland, 
Perkin, and Co., Leeds, give information, illustrations, 
and prices of their various types of hack-saws, both for 
=o use and for use in the open by contractors and plate- 
ayers. 

We have received from Messrs. T. Davies and Son, 
West Gorton, Manchester, their catalogue of foundry 
plant. This gives illustrated information on their im- 
proved rapid cupolas, emergency cupolas, Llowers, lac'les, 
and sand-mi 

A pamphlet to hand from Messrs. Barlow and Chidlaw, 
Limited, Pendleton Gear Works, chester, gives sizes, 
prices, &c., for spur-gears, straight-racke, annular gears, 
worm, mitre, spiral, and other gears. Rawhide gears, 
clutches, and gear blanks are also noticed. 


We have received from the Lunkenheimer Company, 
Cincinnati, Ohio, their 1908 catalogue of valves, boiler 
mountings, injectors and ejectors, lubricators, &c. It con- 
tains over 560 pages of illustrated matter on these speciali- 
ties, and forms quite a cyclopedia on boiler and engine 
fittings. 

Entitled ‘‘ Mechanical Draught,” a pamphlet has come 
to hand from Messrs. Matthews and Yates, Limited, 
Cyclone Works, Swinton, Manchester. This discusses 
the otventeges of mechanical draught for boiler ins 
tions, the blowers being driven by belt or by electric 
motors or steam-engines. Several typical combinations of 
fans and motors are illustrated. 


Mr. W. H. Casmey, Standard Buildings, City Square, 
Leeds, has combined in a booklet interesting data con- 
cerning the ‘‘ Yorkshire” boiler, of which he is the 
patentee. He has also issued a leaflet in which he com- 
pares this boiler with the ‘‘ Lancashire” type; the cost of 
evaporating 1000 gallons in the latter works out at 4s. 10d., 
as against 4s. 5d. with the ‘* Yorkshire.” 


The Atlas Resilient Road-Wheels, Limited, 37, Cross- 
street, Manchester, have sent us a circular illustrating 
eae patie of wheel for rye = | and heavy motor 
vehicles. This consists of a cast wheel surrounded by a 
wooden tyre, outside which may be fitted an iron or rubber 
tyre. The wheel is made in several patterns, for different 
types of vehicles. 


Messrs. Andrew Barclay, Sons, and Co., Limited, 
Caledonia Works, Kilmarnock, have sent us a card bear- 
ing illustrations of types of Uddie-Barclay ram-pumps of 
various capacities and lifts. They also send us a reprint 
of a paper read by Professor C. Latham before the Minin 
Institute of Scotland last winter, on tests on a hi on | 
mine-pump of this type, in which mechanical efficiencies 
were obtained up to 86.3 per cent. 


Messrs. Ira Miller and Co., 92 and 94, Paul-street, 
Finsbury, E.C., have recently published a catalogue of 
450 pages, measuring 11 in. by in., of engineers’ tools 
and supplies. These apply to the engineering and mecha- 
nical trades, to power transmission, and so forth, and 


* | cover all kinds of tools and appliances uired in ev 
The book wd 


class of plant and installation. is copious] 
illustrated ; each tool, machine, or apparatus is deucribed, 
and prices and dimensions are given in every case. It is 
completed by a good index. 


Messrs. Siemens Brothers and OCo., Limited, Queen 
Anne’s Chambers, Broadway, Westminster, have sent us 
a copy of their catalogue No. 508 of electrical testing 
instruments and accessories, in which the various instru- 
ments and testing sets they manufacture are carefully 
illustrated and tabulated. The catalogue is a most com- 

rehensive one, covering as it does the different 
instruments, both stationary and portable, for continuous 
and alternating current, which have formed a speciality of 
the firm for many years. 


The Sturtevant Engineering Company, Limited, 147 
Queen Victoria-street, E.C., have we an abridged 
general catalogue which briefly notices a large number of 
their products. These include several types of fans and 
blowers of small and large capacity, hand and power- 
driven, gas- ure raisers, rotary blowers, forges, drying, 
heating, and ventilating plant, steam-engines, galvanised 
sheet-steel piping, dust-separators, air-valves, steam- 
traps, crushing machinery, &c. Illustrations are given of 
dust-collecting installations in various factories. 





Guagp ror Emery WuEis.—The Vereinigte Schmirgel 
und Maschinenfabriken, of Hanover-Hainholz, have 
brought out a novel type of guard for emery wheels and 
similar appliances. © guard consists of several layers 
of corrugated iron, forming a circumferential band, which 
is held to the frame of the machinery a small distance 
off the edge of the stone. The attachment is built up of 
bars, forming chords of the shell disc, and bolts; there are 
three such bars on each face of the wheel, two of which 
consist of two parts. The bars are perforated with holes 
in such a way that the band circle can be narrowed when 
the wheel wears down, or also widened. The Zeitschrift 
des Vereines Deutscher Ingeniewre, of August 8, shows a 
number of a hs illustrating the reliability of these 
guards, ew _* were purposely broken by a blow 
with a pointed iron rod when running at speeds up to 
1650 revolutions a minute. 
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‘*ENGINEERING” ILLUSTRATED PATENT 
RECORD. 


Compitep sy W. LLOYD WISE. 
SELECTED ABSTRACTS OF RECENT PUBLISHED SPEOCIFI- 
OATIONS UNDER THE AOT OF 1907. 

The nwmber of views given in the Specification Drawings is stated 
in each ease; where none te mentioned , the Specification is not 

ust . 
Where inventions are communicated from abroad, the Names, 
é&e., of the Communicators are given in italics. 
Copies of Specifications may be obtained at the Patent Office, Sale 
ranch, 25, Southampton Buildings, Chancery-lane, W.C., at 
the uniform * eo of 8d. r 
The date of the advertisement of the ti of a Complet 
Specification is, in each case, given after the abstract, unless the 
atent has been sealed, when the date of sealing is given. 
Any person may, at any time within two months Srom the date of 











the advertisement of the pt of a Comp ipecif . 
ive notice at the Patent O, of opposition to the grant of a 
atent on any of the grownds mentioned in the Act. 


ELECTRICAL APPARATUS. 
Manchester, A. C. Heap, and 
Pt Fig.) 


14,567. A. 
D. ‘Br iachiie, Saltord. Electric Switches. 
June 25, 1907.—This invention relates to that class of electric 


switch in which the main contacts are closed by means of the 
magnetic pull of a solenoid excited with alternating current, and 
in which the main contacts are ned when the exciting current 
of the solenoid ceases. The solenoid-may be excited from the 
circuit controlled by the main electrie switch. By means of this 
invention it is possible to obtain a strong pull for the purpose of 
closing the contacts of the main electric switch, but when this is 
completed, and such a strong force is no longer required, the 
current is cut down to a smaller value, sufficient to hold the con- 
tacts in the closed position. It is therefore possible to use less 
wire for the windings of the closing solenoid, as it only has to 
carry a heavy current duriog the time the main electric switch is 
a el : Also the consumption of power, and consequent 
heating ef the solenoid, is reduced when running. A, B, and C 
— respectively the three main contacts of the main elec- 
tric switch. a, b!, and cl represent respectively the three mains 
which supply electric current ; a2, b2, and c? represent the 

mains which carry off the electric power when the main electric 
switch is in the closed positi P' its the windings of the 
closing solenoid ; G and F represent two small switches for con- 
trolling the supply of current to the closing solenoid, and E 
represents the indicator. The connections are as follows :—From 
the tappin in D to one terminal of G; from the other terminal of 
G to a!; one end of D through the indicator coil of E to 
one terminal of F; from the other terminal of F to a?; from 
the other end of D to b!. The switch G is arranged with a 
spring, so that it will only remain in the closed position while 
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held there by hand, and it is of advantage to connect G and F 
mechanically so that when G is closed F is closed also, or, if pre- 
ferred, F may be held in the closed position normally by a spring. 
When G is closed, the electrical pressure of the supply circuit be- 
tween a! and 4 is applied to one portion of D only, thus exciting 
it strongly and giving a powerful closing effort for the contacts of 
the main electric switch. The contacts A, B, and C having thus 
been put into the closed tion, when G is released the cur- 
rent in D has to traverse full wi from a! to b! by way 
of A, a2, F, E,and D. Thus the elec pressure of the supply 
circuit between a! and b! is applied to the full winding D and 
the electric current thus flo’ ne is reduced in magnitude. 
Although the solenoid D is wound in two portions, both have the 
same core, since the electric current in question is alternating 
current, if one portion of D is excited, the other portion will have 
an electromotive force induced in it which will produce a flow of 
electric current if there be any path available. en G is closed. 
one portion of D is excited—namely, that between G and 
b|, consequently the other ion tends to send a current 
through the circuit G, a1, A, a%, F, and E. It will thus be seen 
that no current will flow through the indicator until the main 
contacts at Aare in the closed ion. The indicator thus truly 
shows whether the main electric switch is in the closed position 
or not, for should the apparatus be out of order so that the 
solenoid is unable to close the main electric switch, on closing G 
no indication would be given by E. This would not be the case 
if the indicator were connected between D and b!. When the 
main electric switch has been closed and G has been released, the 
reduced current flowing through D and E is sufficient to operate 
the latter. Thus the indicator always truly shows whether the 
main electric switch is open or closed, provided that F is closed. 
(Accepted June 17, 1908.) 
13,190, H. T. Harrison and H. Hirst, London. Arc 
ae Figs.) June 6, 1907.—This invention relates to 
e c aro-lighting wherein electrodes are burned, comprising 
carbons having a core con: of metallic salts or compounds, 
and it has for its object to enable the cross-sectional area of 
such an electrode to be increased in order to increase its number 
of consumption-hours without i the ion of the 
metallic salts or compounds of which it is constituted. For this 
made of —_ of a number of yo 
ding to the p invention, z 
either of a multiple nature, or of annular form or of similar shape 
in cross-section to the carbon of the electrode, but always so distri- 
buted that the proportion relative to the carbon is nractically 
constant. Fig. 1 shows, in end view, a —— electrode a of 
rectangular section having six cores } of section. Fig. 2 


ino cimtier view of on cleeede beping © Rage ose © of ree 
angular shape in section. Fig. 3 shows a of Fig. 1, 








the exterior surface of the electrode being grooved or fluted lon- 

tudinally, and seven cores b being comp in the electrode. 

e carbons may also be of circular cross-section. As the elec- 
trodes in a lamp, according to this invention, consume away very 
slowly, as regards their gth, the f thereof does not 
often occur, and therefore the feeding can be of 
the simplest type, consisting, for example, of what is known 
as a washer brake-feed or clutch operated by a shunt or 
series solenoid or magnet, or by both shunt and series sole- 
noids ets in the usual manner now well known, but 


supporting them are provided with screw threads which cause 
them to rotate ao Bayan. allowed to run down ite feeding 
ently, u 





mechanism. Conve the brake feed or itch may be 
caused to engage a rod to which flexible wire or chain supports 
from both electrode holders are attached after being led over 
guide pulleys. Fig. 4 shows, diagrammatically, one form of lamp 











where the convergent electrodes a are connected through their 
holders ¢ and flexible connectors f passing over guide pulleys g 
toarodh which is embraced by a washer brake-feed or clutch i 
connected to the core of series and shunt solenoids o and p. 
The arrangement is such that the weight of the electrodes and 
their holders is greater than that of the rod Ah, so that when the 
current is cut off, the lower ends of the electrodes come to- 
gether, and upon current being switched on, it passes through 
the electrodes and through the series solenoid 0, which then 
causes the clutch ito pull down the rod A and strike the arc, the 
- and series solenoid o and p then acting in the usual way 

ugh the clutch to allow of feeding of the carbons to maintain 
the arc of normal length. The holders ¢ are screw-threaded, and 
work through stationary nuts q that act to rotate the electrodes 
as the same are fed downward. r+ is a permanent magnet 
arran, at the bottom of the - 8 80 as to produce an equally 
distributed magnetic field and draw down the arc to prevent 
the same creeping up the electrodes a. (Accepted June 17, 1908). 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


161. A. D. Wedgwood, Dalreoch. Turbines. 
{2 8.) October 8, 1907.—In turbines of Parsons and similar 
types the rotors usually consist of drums carried upon spiders or 
“rotor” wheels. The drums are usually shrunk upon the rotor 
wheel and further secured against possible rotation thereon under 
torque by screwed pins riveted over or by rivets passing radially 
through drum and rotor-wheel periphery. In large turbines there 
is a very ey eye of these screw-pins or rivets liable to corro- 
sion, and at not offering very material security. The present 
invention has for its object to overcome these disabilities and to 


G rg.7K on Fig. 2. 
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provide simple and effective means for securing-the drums (shrunk 
as usual on to the rotor wheel) against rotation under torque. 
In order to secure the drum H upon the rotor wheel B, the rotor 
wheel has formed on it a circumferential outstanding flange G 
adjacent to the end of the drum H and in depth ximately 
equal to its thickness. This flange G has cut in it & series of 
grooves or notches axial in direction. Upon the edge of the drum 
H are cut similar notches, leaving axial fingers or projections J 
counte with the grooves or notches in the rotor wheel flange 
G. A like device is provided at the ite end of the drum, and 
when and wheels are assem the fingers J on the drum 





engage and mesh with the notches or ves in the rotor wheel 
flanges G, thus adequately securing the drum against rotation 
— the rotor wheels. To prevent corrosion, rotor wheels of 
disc form, such as are , are , and in order to ensure 
that the drum H and rotor wheels B be internally steam-tight, 
counterpart grooves K, L are turned in the periphery of the wheels 
and in the interior of the drum, and, after assembly, red-lead, 
putty or the like is injected into the grooves through a; 
provided for the purpose. If instead of putty a filling of a suit- 
able metal or m composition be injected, the device further 
serves to prevent endwise movement of the drum H upon che 
wheels B. In addition, or alternatively, to prevent this endwise 
movement, and as shown in Fig. 2, the outstanding parts of the 
flange G upon the wheel at the ends M adjacent to the fingers J 
may be angled in the manner of dovetails, and the ends of the 
fingers, originally of the form shown by dotted lines, be laterally 
expanded into the dovetails. (Accepted June 17, 1908.) 


11,219. D. A. Quiggin, Liv Surface-Con- 
densers. [6 Figs.) May 14, 1907.—This invention has reference 
tosurface-condensers. One of the chief features of this invention 


is so to shape the main casing that the steam shall have very free 
access to the condensing surfaces, and that the air shall be carried 
by ite momentum or kinetic energy towards the air outlet, so as 
toacquire a higher thereat than prevails generally within 
the casing. a for facility of description that the steam 
inlet is at the top, and the water and air outlet at the bottom, the 
condensing tubes are arranged transversely to the direction of 
flow of the steam, and the cross-section of the upper part of the 
main casing is made divergent from the steam inlet to about the 
level of the top of the stack of tubes where the casing has its 
maximum horizontal area. Below this level the casing converges 
to the outlet, and the steam is arranged to flow, as far as pos- 
sible, without any abrupt change of direction from the inlet 
towards the outlet. The steam thus has a large area available for 
its access between the tubes, is largely condensed in the upper 
part of the condenser, and as the volume of steam is reduced the 
area of the cross-section and the amount of condensing surface is 
diminished, Meanwhile the air, which has entered at high 
velocity entrained with the steam, flows directly towards the 
outlet, parting from the condensed steam, and by virtue of its 
momentum or kinetic energy combined with the converging 
form of the casing it is compressed slightly, and 80 acquires a 
higher pressure in the vicinity of the outlet than that which 
prevails generally in the condenser, so that it can be more effec- 
tively dealt with by the air-pump. It is with the object of thus 
maintaining, as far as possible, the initial velocity of the air, that 
the flow from inlet to outlet is arran; to be as far as possible 
without any ss change of direction. 1 is the main casing, 
2 the steam inlet, 3 the outlet for air and water of condensation, 
4 are the tube-plates, 5 the tubes, 6 is the circulating water inlet, 
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and 7 the circulating water outlet. In giving the casing 1 the 
special form shown, the objects are, broadly, to provide for the 
dynamic action due to the momentum of the air as described, 
to provide for very free access of the steam to the con- 
densing surfaces, and to effect the distribution of the steam, 
so that all the condensing surfaces are, as far as possible, 
equalised in efficiency, as in condensers of ordinary form the 
steam tends to short-circuit towards the outlet, leaving much of 
the condensing surface comparatively ineffective. ith these 
objects in view the casing diverges rapidly from the steam inlet 2 
to about the level of the top of the stack of tubes, and the walls 
are preferably made bulbous towards each end of the casing, as 
indicated at 8, so that the steam has access not only to the top 
of the tube-stack, but to the sides also, for some depth. The 
bulbous portions 8 tend to distribute the steam towards the ends 
of the condenser, counteracting the tendency to pass mainly down 
the centre, and for the same reason the perforated and inclined 
deflectors 9 are fitted in the entrance-way of the steam, 
and the outlet 3 communicates with the interior of the casing 
through the slit 10 extending the whole length, the cross-bars 
11 being fitted to break the flow and strengthen the casing 
It has been found that the flat water-chambers usually em 
ployed in apparatus of this class do not guide and distribute 
the phe Bs water in a satisfactory manner into the tubes, as 
the water flows transversely to the tube ends. The doors 12 are 
curved, forming (in conjunction with the tube-plates) the water- 
chambers 13, so the water is guided with a wheeling motion 
out of the one stack of tubes into the next. For the same purpose 
deflectors 14 (preferably cast on the doors) are arranged perpen- 
dicularly to the tube- to prevent the direct transverse flow 
of the water. Perf tes, such as 15, are also fi to 
further guide and distribute the flow of water. 
June 17, 1908.) 
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THE LATEST ADVANCE TOWARDS 
THE ABSOLUTE ZERO. 
By Francis HyNDMAN. 


Unt1t the middle of July last, the lower limit of 
attainable temperature was the same as that dis- 
cussed at some Jength by Sir James Dewar in his 
presidential address to the British Association in 
1902. He then pointed out that the temperature 
of 13.5° K.,* obtained by subliming solid hydrogen 
at very low pressures, was the lower limit of attain- 
able steady temperature, although 10°, or even 9°, 


might be attained by sudden expansion at 13.5° K. | 





sequent work will be much simplified and many im- 

rtant investigations can be carried out with it. On 
caly 10 last, in his cryogenic laboratory at Leiden, 
he was able to liquefy over 60 cubic centimetres of 
helium and to keep it under observation for some 
two hours. During this time it was boiling quietly 
at the extraordinarily low temperature of 4.5° K., 
and finally was evaporated under a pressure of 
about 1 centimetre of mercury, when the tempera- 
ture could not have been far from 3° K., and at 
which temperature the helium did not solidify. 

The drop from 13.5° to 3° may not seem to be so 
important until it is translated into proportions, 


At that time the gas helium was unliquefied and was! but it is at least as difficult to reduce the absolute 


Fie, 1. 


known to have an extremely low boiling point ; in 
fact, Olszewski, who had failed to liquefy it, or even 
to obtain a mist in it, considered its critical tem- 
perature to be about 2°K. However, from his own 
observations and general comparative data, Pro- 
fessor Dewar expressed the anticipation that, by 
the use of liquid hydrogen as a cooling agent and 
by collection in a vacuum glass immersed in liquid 
hydrogen, success should be attainable. He also 
predicted certain of the probable properties of the 
then unknown liquid. 

Twenty-five years of quiet, continuous and stren- 
uous effort along strictly scientific lines has enabled 
Professor H. Kamerlingh Onnes not only to liquefy 
helium, but to do so under such conditions that sub- 


* 13.5° K. means 13.5 deg. above zero on the absolute 
scale, now taken to be —273.09° C., and so called after 
the late Lord Kelvin, who first defined it. 














APPARATUS FOR THE LIQUEFACTION OF HgLioMm. 


temperature by, say, one-half at these extremely 
small values as it is higher up the scale. The pro- 
portion of 13.5° to 3° is the same as 71° to 13.5°, 
and 71° K., or —202° C. isa temperature which is 
easily attainable by evaporating liquid air under a 
somewhat reduced pressure, and hence a tempera- 
ture easily obtained now by anyone with some 
liquid air and a pump. 

A consideration of the great difficulties attending 
the step from liquid air, boiling at —191° C., or 
78° K., to liquid hydrogen at 20° K., will show how 
striking is the even greater proportional step from 
20° K. to 4.5° K. with liquid helium. 

The cryogenic laboratory which Professor Onnes 
has evolved. at Leiden has been continuously 
designed for the strictly scientific purpose of 
making accurate measurements at low temperatures 
on the compressibilities, &c., of the more simple 
and permanent gases. These measurements have 





been undertaken for the pur of supplying data 
for the theory of poncho: vem orn: similar 
problems. Hence the qualitative result of liquefy- 
ing gases has not been in the forefront of endea- 
vour and, up to the present, the Leiden laboratory 
has followed the work elsewhere in this direction. 
However, when accomplished, the various steps 
have always been complete and unique. 

Thus, in 1904, the stage was reached that liquid 
oxygen could be used for investigations, and kept 
at a nearly constant temperature for hours. With 
the help of the oxygen, liquid air, nitrogen, or 
methane were obtained, and used in the same way. 
An account of the Leiden laboratory and apparatus 
at this stage will be found in ENoIngERING.* In 
1905 a hydrogen circulation was added, and suc- 
cessful measurements were made, in 1907, in liquid 
hydrogen. The success of the hydrogen cycle made 
the helium cycle a possible one, and now the further 
important step has been accomplished that liquid 
helium can be used as an instrument of research. 
The hydrogen circulation, on which much depends, 
will be dealt with systematically later, and this 
article merely assumes that sufficient pure liquid 
hydrogen and liquid air are available to satisfy the 
requirements of the apparatus. Liquid air will 
keep for days in silvered vacuum glasses, and liquid 
hydrogen, in silvered glasses immersed in liquid air, 
will keep long enough to permit of its manufacture 
in one p and use at another. 

Hence to obtain liquid helium, all that is neces- 
sary is to use an Onnes liquefier with a sufficiency 
of liquids and the ary to evaporate and com- 
press the hydrogen and helium. In the successful 
experimentt 75 litres of air and 20 litres of hydrogen 
were used, but it is probable that very much less 
will be necessary now that the conditions are 
known. Under the existing conditions, the liquid 
air could all be made the day before, but the 
hydrogen had to be liquefied before the helium 
experiment could be commenced, as only a very 
few double vacuum glasses were available. How- 
ever, for subsequent experiments it will be possible 
to run the hydrogen and helium cycles simulta- 
neously and produce 4 litres of hydrogen per 
hour, which should be enough to make it sunliile 
to continuously condense helium. A photograph 
of the complete helium apparatus is reproduced in 
Fig. 1, while on page 262 the actual condensing 
portion is shown in section in Fig. 2, and a dia- 
grammatic representation of the whole helium 
circulation in Fig. 3. The principle of the appa- 
ratus is quite simple, but the details are important, 
and have been worked out with the greatest care. 

The apparatus is built up on one long unsilvered 
cylindrical vacuum glass, He, destined to hold the 
liquid helium, and containing near the bottom the 
new silver bulb T, of a helium thermometer T,. 
Above this is a four-fold spiral G, with expansion 
jet, constructed on the Hampson principle, at which 
the Joule-Thomson effect takes place. Immediately 
over this there is a cylindrical new silver vessel 
fitting loosely in the vacuum glass, containing 
liquid hydrogen, and connected to the hydrogen 
circulation at e. The bottom of the long vacuum 
glass is protected from heat, and the contents are 
rendered visible, ts series of jackets. H isa vacuum 
glass containing liquid hydrogen fed into it from 
the silvered vacuum glassd. The next vacuum 
glass contains liquid air fed in through w, and is 
surrounded by alcohol contained in a simple glass 
vessel and kept above zero by circulation through the 
heater z, Fig.2. The top of the long vacuum glass 
is protected by wrappings and channels, into which 
liquid air is poured tena a funnel. The liquid 
hydrogen for the inner cylinder is contained in 
silvered vacuum glasses such as a, Fig. 3, and is 
transferred by pressure to the unsilvered vacuum 
glass c immersed in liquid air in the outer glass, 
which is silvered, but with a stripe left clear. In this 
way known amounts can be transferred by pressure 
into the inner cylinder. The course of the helium 
is as follows :—Starting from the cylinders O, in 
which pure helium is kept under 100 atmospheres 
pressure, the gas enters the apparatus through a 
trap A surrounded by cold air to freeze out any 
possible moisture. Thence it passes through the 
spirals B, cooled by the escaping helium and hydrogen 
vapours, to tubes containing charcoal C and immersed 
in liquid air, where any possible foreign gas, such 
as hydrogen, is largely removed. The helium, now 


* See ENGINEERING, 323 to 328, March 4, 1904, 
and pages 349 to 364, vol. Ixxvii., March 11, 1904. 
+ See Nature, page 370, vol. lxxviii., August 20, 1908, 
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practically pure, passes through D, which is im- 
mersed in liquid air, then through E in the vapour 
and F in the liquid hydrogen itself, boiling 
under reduced pressure at a temperature of about 
— 268° C. or 15° K, The helium now passes out 
into the vacuum glass He, through the Hampson 
spiral G, and finally is expanded through the jet. 
If the proper conditions have been attended to, 
the liquid helium then collects in He, the escaping 
gas passing out by H to the oil gasometer I and the 
umps K and L, which were described in detail 
fore (loc. cit., Fig. 11) and which compress it into 
cylinders P. Its vapour density and spectrum are 
then investigated, and if any appreciable amount of 
impurity is found it is treated as crude helium and 
carefully repurified. However, owing to the special 
care which is taken to prevent leaking throughout 
the whole circulation, it is usually sufficient to lead 
the gas through a tube containing charcoal and im- 
mersed in liquid air as at M. 
To contain the 100 litres of liquid required it was 
necessary to have a large stock of silvered vacuum 
glasses, These are all made in the laboratory, and 
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the construction is so perfect that the waste of 
liquid is reduced toa minimum. In addition the 
whole of the complicated and intricate an is 
constructed in the technical school attached to the 
laboratory, and the extremely high standard which 
is reached is proved by the great precision with 
which the whale apparatus works. 

In 1904 the steps in all circulations were obtained 
on the evaporation principle, and it was not certain 
if this pee be applied directly for hydrogen, or 
perhaps through the agency of an intermediate 
cycle. A consideration of the available data now 
shows that it would be impossible directly. It 
is now known that oxygen freezes at 46° K., and 
that the critical temperature of hydrogen is 30° K., 
so that there are 16 deg. which cannot be bridged 
in this way. Again, in the case of helium, it is 
found that the critical temperature is about 5° K., 
and the temperature of solid hydrogen 13.5 K., 
an even greater proportional difference. More- 
over, no suitable intermediate gases are known. 

It is, however, well known now that under the 
right conditions the Joule-Thomson effect, as utilised 
in the Hampson air-liquefier, is suitable for any 
gas. A necessary condition is that the gas shall 
be cooled on expansion into a vacuum, and this 
is the case at the ordinary temperature for all 
gases but hydrogen and helium. With these gases 
the inversion point lies below zero C., so that 
they must be cooled before being expanded. For 
practical working, however, it is necessary to cool 
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to a still lower temperature, to about the Boyle 
point, which has about one-half the absolute value 
of the inversion point. These values can be 
obtained when the critical constants or the com- 
reagan at low temperatures are known or 
rom direct measurement. In the cise of hydro- 
gen the Boyle point lies at about 107° K., which is 
above the boiling point of liquid air, so that 
there is no difficulty in liquefying this gas with 
suitable apparatus. With helium, however, the 
problem is more difficult, as the Boyle point was 
shown by Professor Onnes to lie about 20° K., 
the boiling point of hydrogen, and certainly above 
the melting point, or 14° K. 

In the successful experiment the boiling hydro- 
gen was kept constantly at a temperature of 15° K., 
so that the deductions from the isotherms were 
justified. To keep this constant temperature a 
control helium thermometer was used, the new 
silver bulb N, standing in the liquid and the 
mercury in N3 being so arranged that it was 
in the glass capillary at 15° K. Any shortage 
of liquid or rise of pressure on it was shown imme- 








the values are comparatively, with the exception of 
the liquid density, which agrees with that of hydro 
gen, taking the gaseous densities into account, and 
points to a like degree of association. 

The consideration of the various devices used for 
checking and maintaining the a of the helium 
and of the hydrogen, on which so much depends, 
would exceed the limits of this article, and will be 
dealt with later. However, it may be taken as a 
constant condition that the percentage impurity in 
both the hydrogen and helium is not more than 
0.01 per cent. As about 200 litres of pure helium 
were in use, this would mean as a maximum 
20 cubic centimetres impurity, which must have 
been principally hydrogen, if present. However, 
such a quantity would have certainly frozen out in 
the apparatus, and been, therefore, either an 
obstruction or visible. No such difficulty occurred, 
and the liquid helium was clear throughout, so that 
the actual amount of impurity must have been con- 
siderably less. 

It is particularly worthy of notice that Professor 
Onnes has arrived at this result without the expen- 
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diately by the fall of the mercury, and hence could 
be corrected at once. The helium was expanded 
from a pressure of 100 atmospheres, and, as the 
critical pressure ap to be about 2.3 atmospheres 
only, this is really an extremely high reduced 
a Perhaps this may have caused some 

eating, and hence have prevented condensation at 
first. At any rate, it was not until the pressure 
had been allowed to drop to 40 atmospheres that 
liquid was observed with its surface nearly up to 
the spiral G. 

The liquid helium appeared to have a negligible 
capillarity at its boiling-point, and this is quite 
in keeping with the extraordinary proximity of 
this point to the critical, as is also the value 
of the ratio of vapour to liquid density. Its 
properties will be better understood by comparison 
with those of hydrogen, as in the following table, 
where all the values given are determined by experi- 
ment, or directly derived from experimental data. 








Taste I. 

Data. Hydrogen. Helium. 
Molecular weight of gas es 2 7 
Inversion point re -. about - 80°C.) about 40° C. 
Boyle ot ° be on 107° K. about 20° K. 
Gritical point « ae os “ 30° K. about 5° K. 
Boiling point B.P.  .. a es 20° K. 4.5° K 
Freezing point . . ée “ és 14° K. <3 K 
Critical pressure r ... 14.2 atmos. 2 3 atmos. 
Triple point pressure . . 49 mm. < 7mm. 
Ratio x/m a ee 21 22 
Density raid ** BP. 1:65 1: 
Density liquid at B.P. 0.07 * 0.15 





Temperatures on absolute scale corrected from gas thermo- 
meter scales, 





It will thus be seen how extraordinarily low all 


diture of large sums of money, but he has had what 
was necessary, and he has also had what was, per- 
haps, quite as important—cordial support from his 
Government throughout his work. 





THE WORK AND DESIGN OF 
MOTOR-CABS. 

THERE can be no doubt of the popularity of the 
motor-cab, and, further, of its great potentiali- 
ties, not only in the Metropolis, but in provincial 
towns and in health and holiday resorts. In Lon- 
don alone there are now between 1200 and 1500 
motor-cabs, and investigation has revealed the fact 
that a marked success from a mechanical point of 
view has been achieved. The faults in design of 
the early privately-owned motor-cars and motor- 
omnibuses have had their influence in impressing 
upon manufacturing companies that sound mecha- 
nics is necessary to ensure reliability. The relia- 
bility tests carried out by the automobile clubs 
have proved most valuable from the educational 
point of view, with the result that many of the 
cars and cabs now made give no serious trouble. 

In regard to the motor-cabs, it has been found 
that the greatest measure of success is ensured by 
the adoption of the lowest power consistent with 
the tractive force necessary for the ruling gradient 
in the district in which the cab is to operate. 
It is equally important that all the units should be 
self-contained. The engine and gear-box should 
be separate and independent, so that they can 
easily be taken out without disturbing any part 
other than disengaging the coupling. So also with 
the live axle, which ought to be so arranged that it 
can be dropped without any trouble. Standardisa- 
tion in this and in other matters is vital to com- 
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mercial success, as it enables a cab which has 
been disabled to be at once put right by the substi- 
tion for the damaged unit of a complete component 
from stock. For the same reason it seems inevi- 
table that, in the future, motor-cabs will be owned 
by large companies with complete repairing-shops 
and a large stock of spare gear, because it is im- | 
possible for the owner of an individual cab to | 


2 





500 
(628.4) Revs. 





placed on the framework above the driver’s seat 
there is the objection of top-heaviness. At pre- 
sent marked success has been achieved in bring- 
ing the centre of gravity to the lowest possible 
limit, in order to avoid the capsizing of the cab 
when turning at too higha speed at the least radius 
required by the police regulations ; luggage, there- 
fore, must be carried on the floor. But when one 
reflects on the great develop- 
ment of the. practice of forward- 
ing luggage in advance, it seems 
doubtful if there is any need for 
complicating the design of a.cab 
which is normally used for going 
about town by arranging specia 





facilities for carrying lu 6 
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one of them having two cylinders of 3,% in. in 
diameter (equal to 90 millimetres) and 4 in. stroke; 
the other with two 4-in. cylinders with 4} in. 
stroke. 

Tests of both of these cabs were carried out 
on dry roads under exactly the same conditions. 
The tests without load were made with the machines 
weighing 18 cwt. gross, the chassis being fitted with 
a two-seated test-body, carrying the driver ad 
one passenger. The test load was in each case 
with the machine weighing a total of 28 cwt. gross, 
the extra 10 cwt. being made up with ballast con- 
sisting of cast-iron weights. This latter represents 
a cab complete with ngers and a considerable 
weight of luggage. he brake-horse-power curves 
reproduced in Figs. 1 and 2, annexed, are the average 
results of the cab engines, and not the highest 


EACH 


B.H.P. 





Revs. Engine. 


LOAD 28 CWTS. 
2CMS €x 4%. 























































































































§ Ps e& ot hS 
3 3 A wt . aaa L 
; y Lt 4 rie tl eee. 

1 3 7 HE. 
thts} Td | 
s kee Rg a a S A 1 ee ee 5 

sf os a a) f "ea as - 
— . yw 3 
Be ‘s age 
300 400~—~=«00~=~S=C«SS=«S~SC«R SCO ~S«NGOO «1800 ~—~« 2000 ~«B2b0 $00 #00 600 300 1000 ~~7200 3400 700 1800 B00 
(526.") Revs. - Engine. (20.6) Rovs. Engine. 


meet sudden demands in connection with the 
replacement of any injured part. 

As regards the ‘motive power of the cab, it is 
doubtful if commercial success is not jeopardised 
ny excessive power. Many of the cabs now cn the 
street develop from 10 to. 12 horse-power ; others 
get along satisfactorily with 7 or 8 horse-power. 
This latter gives quite sufficient speed on mode- 
rately level thoroughfares, but the question sug- 
gests itself as to whether such a vehicle can 
satisfy the requirements of travellers in respect of 
luggage. Increase of load with a motor-cab involves 
a sharp reduction in speed. Moreover, the demand 
is for a collapsible hood, and this precludes the 


dient on the speed possible for a given power, or 
for the power necessary for a given speed, has, 
at our request, been tested by the manufacturers 
of the Siddeley cars, the Wolseley Tool and 
Motor-Car Company, Limited, who have done 
a large amount of careful research work, not only 
in this, but in many other respects, in order to 
meet all the requirements of the situation. The 
results of these tests, as regards influence of load 
and gradient on speed and. power, are cer- 
tainly very interesting. The company as the re- 
sult of their wide experience and repeated suc- 
cesses in reliability tests, as well as of their 
study of the problem of urban traffic, decided upon 





carrying of luggage on the top. When luggage is 


the construction of motor-cabs of two powers, 


ossible attainable from a carefully adjusted engine. 
he same diagrams give the “eres of petrol 

~ pints per hour and in pints per brake-horse-power 
our. 

It will be noted that at 1000 revolutions the 
smaller engine (Fig. 2) developed 8.9 brake horse- 
paw and consumed 7.8 pints per brake horse-power 

our, and the larger engine (Fig. 1) developed 10.6 
brake horse- power, and consumed 6 pints per brake- 
horse-power hour. These are from full-power bench 
tests, and the results were taken on the electric 
dynamometer. Both cabs were fitted with normal 

ears, and these gears are the same in each case, 
eing 14 to 69 ratio in the bevels. The road wheels 





were 810 by 90 millimetres, the speeds, in miles 
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THE RECONSTRUCTION OF COLESBERG BRIDGE, CAPE COLONY. 
MESSRS. BAKER AND HURTZIG, WESTMINSTER, ENGINEERS. 
(For Description, see Puge 266.) 
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per hour, working out to 5.75, 11.1, and 19.5 respec- 
tively at 1000 engine revolutions. 

On examining the various diagrams, Figs. 3 to 7, 
on page 263, it will be noticed that both vehicles had 
about the same maximum and minimum speed on 
the level on each gear, the gain in the larger engine 
being almost ail in the rate of acceleration and 
anal up hills. Seeing that the stroke of the 
engine and gear of the vehicle is the same in each 
case, this is what would be expected. 

Fig. 3 shows the relation between the engine 
revolutions and power and the vehicle speed 
on the three gears, the three lines X, X repre- 
senting the three gears. The gear ratios are 
similar for 8-10 horse-power and 10-12 horse-power 
vehicles. The curves a and b show respectively 
the brake horse-power of the 10-12 horse-power 
and 8-10 horse-power engines plotted on engine 
revolutions (bottom scale) and brake horse-power 
(on the right-hand scale). The curves on the left- 
hand side of the diagram show the brake horse- 
power available on the different gears at various 
vehicle speeds for the 10-12 horse-power and the 
8-10 horse-power engines respectively. These are re 
read on the left-hand scale in miles per hour, and Fro. 3. 
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THE RECONSTRUCTION OF COLESBERG BRIDGE, CAPE COLONY. 


MESSRS. BAKER AND HURTZIG, WESTMINSTER, ENGINEERS. 
(For Description, see Page 266.) 
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is the same for both first and second-speed gears, 
and at 24 miles per hour for the second and third- 
speed gears. This is what one would expect, since 
with the smaller engine the maximum horse-power 
is got when running at a higher rate of revolution. 
The diagrams, Figs. 4 to 7, show the acceleration 
on the level, and the hill-climbing capacities of 
‘| the 8-10 horse-power and 10-12 horse-power cabs, 
light ,and loaded, the total weight being, light, 
18 cwt in each case, and, loaded, 28 cwt. in each 
case. Figs. 4 and 5 show the results for the 10-12 
brake-horse-power cab with 18 and 28 cwt. load 
respectively, _ Figs. = wats the same com- 
. , , 21 Kegs. 66: ison for the 8-10 brake - horse - power cab. 
Ba: Th ghte Ba prop or convenience, the brake-horse-power curve is 
Mn pc Bs brace Sees again plotted, and is read as in Fig. 3. The 

three straight lines X, X in each diagram again 













































Se Bot AP rs represent the gears, and show the relation between 

+ terete tt tie et te ae of engine revolution and engine speed. They are 
je et; © ae 0 on ee also drawn of such. length that they represent 
ee ake tl the maximum and minimum speed attainable on 
a. the level on each gear. The grades climbed are 

66S L shown by cross marks on the gear lines, the grade 
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-%. _ | being stated. The miles per hour, equivalent engine 
revolutions, and available brake horse-power can be 
on the top scale in brake horse-power. It will be | second-speed gear is in use ; while at 22 miles per | read on the diagrams. Two grades have been taken 
noticed that, for going 12 miles per hour with the hour the same condition obtains as regards the | —viz., 1 in 18 and 1 in 54, these being two hills 
10-12 horse-power cab, ‘the brake horse-power| second and third-speed gears. With the. 8-10|which have continuously constant grades. The 
of the engine is the same whether the first or horse-power cab, the power at 13 miles per hour | accelerations given for each speed gear were all 
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taken on a dry level road, and are plotted against 
miles per hour on the left-hand scale, and the 
seconds on the top scale. These accelerations are 
the actual increases of speed plotted against time, 
and do not show the rate of acceleration without 
further deduction. 

The points A and B on these curves are the 
points of changing gear: A from first to second, and 
B from second to third gear. The curve continued 
as a dot-and-dash line above A and B shows the 
speeds which would have been obtained on the 
respective gears supposing these gears had not been 
changed, but the vehicle run to a higher speed on 
the low gear. Comparison between Figs. 4 and 5 
and between Figs. 6 and 7 will show the great dif- 
ference between the rate of acceleration light and 
loaded, and comparison between Figs. 5 and 7 
the benefit of the extra power in the case of the 
10-12 horse-power machines, in respect of accelera- 
tion and hill-climbing. The 8-10 horse - power 
machine, when loaded, would not take the grade 
of lin 18 on the top gear. In cases where the 
power and load were suitable, points have been 
plotted for the same performance on both second 
und third gears. This occurs on disgrams Figs. 5 
and 6 on the 1 in 18 grade, and show very markedly 
how frequently it pays, as far as speed is con- 
cerned, to use a lower gear, although the hill can 
be climbed quite readily on the higher gear. 

Many deductions as to form and efficiency can 
readily be made from these diagrams. One point 
is very obvious, and that is, that loss increases 
very rapidly—i.c., efficiency decreases very rapidly 
—as the transmission is run at higher speeds, and 
also the friction loss appears to be approximately 
constant—i.e., the onal aiden is greater when 
the machine carries a heavier load under the same 
conditions, this being particularly noticeable in 
the hill-climbing tests. The efficiency on the 
third gear is also, under similar conditions, ap- 
preciably higher than on the other gears. The 
petrol consumption for the same horse-power is less 
with the 10-12 than with the 8-10 horse-power motor; 
this is accounted for by the increased number of 
revolutions of the latter. In the diagrams, Figs. 
1 and 2, it is shown that the consumption of 
petrol in pints per brake horse-power per hour 
at 1000 revolutions is 0.78 for the smaller motor 
against 0.6 for the larger, and at 1500 revolu- 
tions the comparative consumption is 0.8 against 
0.65. As regards hill-climbing, it is obvious from 
Fig. 5 that the contention long made in favour 
of using low gear is established. It will be seen 
that it is possible to go upa gradient of 1 in 18 
at about 12 miles per hour on the third gear, but 
that a speed of 15} miles can be got with the same 
load behind the motor if the second gear is used 
instead. This shows very markedly the difference 
between the smaller and the higher powered 
motor. The former establishes the fact that in 
districts or towns where gradients of 1 in 18 
are frequent the 10-12 horse-power cab is almost 
essential, and that, for reasons of economy, the 
second-speed gear should, on such occasions, be 
used always. 








THE RECONSTRUCTION OF THE CEN- 
TRAL SPANS OF THE COLESBERG 
BRIDGE, CAPE COLONY. 

In many cases interest in bridge construction is 

associated more with the problems of erection than 

with those connected with the actual general fea- 
tures of the finished structure, and the engravings 
given on pages 264 and 265 are illustrative of this 
fact. They show the system of erecting new 
girders for three spans of the Colesberg Bridge in 

South Africa, the landward spans being built on 

trusses supported by the piers, and the centre span 

by the cantilever or overhung system. With this 
system of erection due consideration had to be 
given to the difference in temperature experienced 
in the contractors’ works in England eal the site 
of the final erection, and provision had accordingly 
to be made not only for vertical and lateral adjust- 
ment, but in respect of length of steel-work, which 
in the aggregate was 3474 ft., made up of a central 
span 197 ft. long, and two sides, each of 765 fb. 3 in. 

In the erection, work was commenced at both 
ends, moving towards the junction in the centre ; 
but ultimately the three respective spans were 
completed as independent units, similar to the 
original design, except in the girder-work of the 
new side spans, which were built to suit the system 
of erection decided upon, and were riveted through- 





out, whilst in the original bridge the main span 
only was riveted throughout, the others being pin- 
connected for webs and bottom booms. 

The bridge in question was built in the early 
‘seventies, and spans the Orange River, the boundary 
between the Cape Colony and Orange River Colony, 
600 miles north of Cape Town, and 18 miles south 
of Colesberg. The river at this point varies very 
much in its flow. The bridge, which was designed by 
the late Sir George Berkley, the then consulting 
engineer for the Public Works Department of Cape 
Colony, is 1329 ft. 6 in. long, consisting of sixteen 
spans, fifteen of a uniform length of 75 ft. 6 in., 
with a main river span of 197 ft. It accommodates a 

ublic road, and has a total width of 17 ft. 4 in. 
The piers, founded on rock, are built up of concrete 
within wrought-iron casings. The piers of the 
main span have rounded ends, and are 18 ft. 6 in. 
by 8 ft. 6 in. at the base, with a set-off, reducing 
the dimension to 17 ft. 6 in. by 7 ft. 6 in. in the 
upper t; while the other piers are 11 ft. by 
5 ft. 6 in., also with a set-off, reducing both dimen- 
sions by 1 ft. They also have rounded ends. The 
steel structure work consisted of deck Warren 
girders, 7 ft.6 in. in depth in the case of the 
shorter spans, and of 14 ft. 84 in. in the case of the 
main river span. These girders, which were at 
9-ft. centres, were braced with cross-girders and 
diagonals, and carried flooring generally correspond- 
ing to the section, Fig. 7. The original bridge was 
constructed by Messrs. Westwood and Bailey for the 
Cape Government, the cost being 135,0001. 
uring the course of the South African War the 
main span, of 197 ft., and those adjacent to it on 
each side, each of 75 ft. 6 in., were destroyed by 
dynamite. The damage done is illustrated in Fig. 3. 
A notable, because somewhat surprising, fact is that 
De Wet’s force succeeded in overthrowing the three 
spans without affecting the piers or even the bed- 
stones to any serious extent. The late Sir Benjamin 
Baker and his partner, Mr. A. C. Hurtzig, who had 
become consulting engineers to the Public Works 
Department of the Cape Government, were asked 
to advise regarding the reconstruction of the three 
spans, and the novel details regarding the erection, 
as well as the rebuilding of the span, were worked 
out under the direction of Mr. E. M. Wocd, the 
bridge engineer of the firm. 

The constructional steel-work generally is of 
simple straightforward design, and does not there- 
fore call for any special notice, the interesting 
feature being the method adopted for the erection 
of the bridge on its site. For the erection of the 
original bridge a staging was constructed, a timber 
pier being built in the centre of the main channel, 
upon an artificial concrete base, for dealing with the 
girder work of the main span ; but this course was 
not repeated, largely because of the risks involved 
in the heavy floods. Indeed, the records showed 
that a spate, sudden and enormous in volume, of a 
rise of water-level of 54 ft. above the ordinary 
winter flow, occurred in February, 1874. The 
system evolved by Mr. Wood was to build the side 
spans, of 75 ft. 6 in. in length, on temporary 
supporting timber framework, and to construct the 
central span on the overhang principle by utilising 
the side spans, when completed, as cantilevers 
anchored to the landward piers. 

The construction of the new steel-work was 
entrusted to Messrs. J. Westwood and Co., of 
Millwall, their price for the 303 tons being 111. per 
ton, delivered f.o.b. in London. Fig. 2 shows the 
three spans bolted up in the works of the con- 
structors. This steel-work, as shown, is built to 
suit accurate measurements taken at the site of the 
centres of the existing bearings. This enabled the 
closing lengths at the centre of the main span, as 
well as the tempo connections over the main 
piers, to be entirely completed in this country, and 
every hole drilled and every piece of the finished 
steel-work assembled in place when the photograph 
was taken. It was then measured and marked ata 
given temperature, as shown in Fig. 5, and these 
measurements and marks were stamped on the 
steel-work at the bearings, as shown by a diagram 
in Fig. 6. The steel-work was then dismantled 
and transported to Port Elizabeth, which is 307 
miles from the bridge, and taken thence to the 
site, where it was erected by the Public Works 
Department of the Colony, under the direction of 
their engineer, Mr. W. Westhofen. The markings, 
with the calculations made as to temperature, 
facilitated the work of completing the erection 
under the higher ‘temperature conditions pre- 
vailing at the site. Provision had been made in 





the original design of the new girder work whereby 
it was possible to raise or lower the meeting ends 
in the centre of the main span, or to deflect them 
laterally, by leaving the landward or anchored 
ends of the side span free to be moved, as shown 
in Fig. 4. 

The side spans were first erected on trusses, as 
already explained, and the riveting up of the central 
span proceeded as a continuation of these side 
spans, on the overhanging principle, the material 
being conveyed to place by an aerial cableway. As 
the steel-work of the main span continued, counter- 
weights or anchorage were added to the shore-ends 
of the side spans, which, as we have previously 
mentioned, for erection purposes served as an- 
chored cantilevers. As shown at the end of the 
top boom in Fig. 4, there was left a freedom in 
the ‘anchorage, so that the line or level of the 
girder could at any time be altered or controlled 
by the movement of the shore-ends of the side 
oe The process of building proceeded until 
the abutting ends of the main girder were a short 
distance apart, this distance apart being determined 
according to what the effects of temperature cal- 
culated by the superintending engineer at the site, 
would be upon the measured steel-work at the 
temperature prevailing in the constructors’ yard in 
London. When the rivets had to be put through 
the closing plates, at the point of junction of the 
two meeting ends of the centre of the span, the 
vertical adjustment was obtained by raising or 
lowering the anchored ends of the side spans, and, 
as illustrated in Figs. 16 to 18, clamps were 
used for bringing the booms into alignment with 
each other. By this means the two heads of 
the work were in line and ready to be drawn 
together until the rivet holes coincided. The 
roller bearings on one pier allowed this horizontal 
travel to be done with ease, and after the cen- 
tral joints butted together the riveting was com- 
pleted, and the whole steel-work was then in one 
piece, but with the cantilever action still in force. 

To change this condition to the permanent one 
of three independent spans, the anchorage was 
removed from the side spans, and the landward 
ends of the side spans temporarily raised to allow 
the bolts through the temporary connections over 
the end post of the main spans to be removed. 
It will be understood that the bolts at this point of 
connection over the pier were in shear during the 
process of construction owing to the tension at this 
point consequent upon the overhang, but when the 
ends of the side span next the river bank were 
raised the shear was removed. The lower bearings 
of the side spans over the main pier being on pins 
supported by the main-span end post, readily allow 
of the above-mentioned movement. This per- 
manent pin bearing is shown in Figs. 13 to 15. 

After the temporary top connections had been 
removed, the three spans were permanently in- 
dependent, as was the case in the original bridge, 
the only general difference being-that in the latter 
the bearing of the side span next the main span 
rested on the top.of the end pillar of the main 
span ; nowit rests at the bottom, and the condition 
is as illustrated in Figs. 10 to 12. 

The whole work was most successfully carried 
out, and the detailed illustrations which we publish 
are, we think, very suggestive. The cost of the 
complete work of repairs ‘was 13,500/., or 10 per 
cent. on the original cost of the bridge. 
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Introduction to Mctallography. By Pav. Gorrens, Dr.- 
Ing., Docent in Physical Metallurgy at the Royal Tech- 
nical High School, Aachen. 
Issortson, B.Sc., A.R.C.Se.I., Lectnrer in Metallurgy, 
the University of Sheffield. Loadon: Longmans, 
Green, and Co. [Price 7s. 6d. net. ] an 
Tue science of metallography is of recent origin, 
and although a great amount of valuable work has 
been accomplished already, that work is scattered 
among the proceedings cf learncd societies in dif- 
ferent countries, and it is difficult for the student 
to find a useful guide for his first steps in this 
branch of investigation. The present volume, 
however, is admirably designed to meet the require- 
ments of all such students, ard we welccme this 
Englith translation. The auther discueses in & 
very clear and instguctive manner the phenomena 
of physical chemistry which must be understood for 
a proper 2 ere of the science of metallo- 
graphy, and leads the reader on gradually from the 
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discussion of aqueous solutions, where the student 
is on more familiar ground, to the consideration of 
solid solutions, with which the science of metallo- 
graphy is specially concerned. The theoretical 
matter is very clearly expounded, and it is com- 
bined with practical condiendions which make the 
reader realise the importance of what he is reading 
—as, for instance, where in the discussion of the 
ternary alloys the author turns his attention to 
bearing metals, and shows what properties an alloy 
must possess to withstand, as far as possible, the 
wear and tear of working, and what class of metals 
possess these prop2rties. 

The author next turns to the practical side of his 
subject, and gives a chapter on practical microscopy 
of metals, which should be of great service to those 
desirous of pursuing this line of research. A full 
decription is given of the methods of preparation 
of the section, and of development of the structure 
by polishing in relief, heat-tinting, polish-attack, 
and etching, and the chapter closes with instruction 
on the use of the microscope. Finally the author 
gives a chapter on the special metallography of 
iron-carbon alloys, in which the work of Osmond, 
Roberts Austen, and others is discussed. The 
volume appears to us to give a quite admirable in- 
troduction to metallography, and after reading this 
translation we can readily believe Mr. Ibbotson when 
he tells us in his preface that he was led to under- 
take this work by the pleasure he derived from 
reading the original. Other students may now 
derive the same pleasure and instruction by reading 
this English text, for which praise is due to Mr. 
Ibbotson, and in which, by the kindness of the 
author, the section on iron and its alloys has been 
largely re-written and brought up to date. 





Field Tclephones for Army Use, Including an Elementary 
Course in Electricity and Magnetism. By Lieutenant 
E. J. Stevens (D.O.), R.A., A.M I.E.E., Instructor in 
Electricity, Ordnance Colle Woolwich. London: 
Crosby Lockwood and Son. fPrice 23. net. | 

Tue telephone has now become a necessary part of 

the equipment of an army taking the field; and, 

owing to the conditions in which it is used, special 
forms of apparatus have had to be devised. The 
author of this little volume informs us in his preface 
that many requests have been made to him by 
members of his classes for a book of notes on ele- 
mentary theory and daily practice, and in these 
pages he tries to satisfy this demand. Naturally, 
no one can use a telephone intelligently without 
understanding the electrical principles on which it 
is based, and the author therefore devotes the early 
chapters of the book to a short course of instruction 
in elementary theory. He then explains the con- 
struction of the telephone and the arrangement of 
telephone circuits, and thereafter discusses the 
special telephone sets which are used in the field. 

There are many practical hints given on the handling 

and use of such telephones, and the volume should 

be a useful guide to those for whom it has been 
specially written. 


BOOKS RECEIVED. 

B. G. Teubner’s Verlag auf dem gcbeite der Mathcmitik 
Naturwissenschaften Technik nebst Grenzwissenschaften. 
Mit einer Gedenktagebuche fiir Mathcmatiker und den 
Bildnissen von G. Gatitel, H. Bruxs, M. Caxtor, 
¥. R. Hetmwert, F. Kiar, Fr. Koniravson, K. Krar- 
PRLIN, C. NgUMANN, A. Penck, A. WiiLLNER, sowie 
einem anhage Unterhaltungsliteratur enthaltend. 
a in April, 1908. Leipzig und Berlin : B. G. 

eubner. 

Baldwin on Heating; or Steam-Heating for Buildings 
Revised ; being a a of Steam-Heating Appa- 
ratus for Warming a Ventilating Large Buildings 
and Private Houses, with Remarks on Steam, Water, 
and Air, in their Relation to Heating; to which are 
added Useful Miscellaneous Tables. By WituiaM J. 
Batpwin, M. Am. Soc. C.E., M. Am. Soc. Mech. E. 
Sixteenth Edition, revised and enlarged. New York: 
John Wiley and Sons; London: Chapman and Hall, 
Limited. [Price 2.50 dols. (10s. 6d.) net. ] 

The Homeland Hand-Books: Dover and Its Surroundings. 
London: Frederick Warne and Co. [Price 6d. cant 


Post’s Chemisch - Technische Analyse. Handbuch der 
Analytischen Untersuchungen zur beaufsichtigung 
Chemische Betricbe, fiir Handel und Unterricht. 


Dritter vermehrter und verbesserter Auflage, herausge- 
geben von Professor Dr. BERNHARD NEUMANN. Zweiter 
Band. Drittes Heft. Brunswick: Friedrich Vieweg 
und Sohn. [Price 10 marks } 

Summary of Progress of the Geological Survey of Great 
Britain and the Museum of Practical Geology for 1907 ; 


Memoirs of the Geological Pe London: E. Stan 
ford; Edinburgh: W. and A. K. Johnston, Limited ; 
Dublin : Hodges, Figgis and Co. [Price 1s.] 


Mechanical Engineering and Machine-Shop Practice. B 
Sranitey H. Moore. New York and London: Hi 
Publishing Company. [Price 17s. net.] 





THE SIDDELEY MOTOR.CAB. 


In view of the discussion of the general features of 
design of motor-cabs on pese 262, the drawings illus- 
trating the Siddeley cab given on Plate XX., and 
on pages 268 and 269, will be studied with interest. 
In this cab the lessons of long experience have been 
utilised, not. only as regards accessibility and simplicity 
in repairing, but particularly in ensuring that the 
material used is of the highest quality. The whole of 
the steel work is of Vickers’ special ordnance steel, of 
very high density, and the crank-shafts are balanced to 
ensure steady and quiet running. The brake power, 
which is of considerable importance in motor-cabs, is 
arranged on the gear-shaftand the back axle, and all the 
brake-shoes are connected by rods. The water-cooling 
is on the thermo syphon system. The carburettor is 
placed low down, so that it may be fed by gravity, and 
the clutch is self-contained on an extension of the 
crank-shaft. There is, as will presently be explained, 
a wide steering-lock. The police regulations in London 
are very exacting, but wisely so; they require, for 
instance, that a motor-cab must turn in a 25-ft. road. 





As a rule the wheels used are of 32 inches diameter, 
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engine, as shown in Fig. 4. The crank-shaft is carried 
in two bearings, and the cam-shaft and high-tension 
magneto are driven from the crank-shaft by enclosed 
metal rs running in oil. The lubrication is 
arran on a constant circulation principle. As 
shown on the cross-section, Fig. 4, the oil-sump 
is below the base chamber proper, the scoops in the 
connecting-rod brasses dipping into the troughs 
bridging the base chamber. The oil-pump, which is of 
therotary type, is located on the base chamber as shown 
in the general elevation, Fig. 1, and forces the oil to a 
sight-feed indicator on the dashboard. From the 
sight-feed lubricators the lubricant flows by gravity 
to the two crank-shaft bearings, and from thence 
to the oil-sump, so that the circulation is automatic. 
Great care has been devoted to this question of lubri- 
cation, so as to ensure automatic regulation of supply, 
in order to obviate that smoke which is not un- 
frequently a source of annoyance to pedestrians in 
crowded thoroughfares. 

The cooling is effected by the usual multitubular 
radiator, with vertical tubes placed in front of the 
motor, as shown in the sectional view, Fig. 4. The 
thermo-syphon system has been adopted after care- 
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and the steering arrangement in the Siddeley cab 
enables it to turn in 24 ft. 

Of the Siddeley cab we show on Plate XX., in Figs. 1 
and 2, an elevation and plan of the chassis, while 
Figs. 3 and 4 are respectively longitudinal and trans- 
verse sections of the motor and control gear. A Be - 
mg view of the motor is given in Fig. 11, page269. 

wo sizes of motors are adopted, one with two cy- 


Ab- | linders 3, in. in diameter (equal to 90 millimetres), 


and 44 in. stroke, rated at 8 to 10 brake horse-power, 
and the other with two cylinders, 4 in. in diameter and 
4} in. stroke, rated at 10 to 12 brake horse-power. The 
same base chamber, however, is used, although the 
larger engine has a four-bolt connecting-rod, and 
the smaller engine a two-bolt connecting-rod. In 
other ects the gear and chassis are the same. 
The wheel base, it will be eeen, is 8 ft. 2 in., and the 
track 4ft.4in. The chassis follows the firm’s usual 
practice in being of pressed steel, tapered channel 
section. But there is a drop for the door and a curve 
upwards over the rear axle. The width of the chassis 
at the front is 2 ft. 2} in., which is increased to 
2 ft. 10 in. in order to take the body, which is 7 ft. 
ll in. long. The distance between the dashboard and 
the centre of the back axle is 6 ft. 9} in., while from 
the front of the dashboard to the centre of the front 
axle the distance is 1 ft. 44 in. 

The motors are designed to run at 1000 revolutions 
per minute, and the engine with 3, in. cylinders is 
tested to a maximum brake horse-power of 10, while 
that with 4 in. cylinders has the power of 12 brake 
horse-power. The cylinders, as shown in the sectional 
views, Figs. 3and 4, are cast with’ their jackets and 
heads in one piece, and are mounted on an aluminium 


1 


ful tests. The air-supply fan behind the radiator, as 
shown in Fig. 3, is driven by a leather belt from the 
cam-shaft. The carburettor is of the automatic 
equalising type — with petrol by gravity, and 
so arranged that the engine will run satisfactoril 

with spirit of 0 760 density. Thecarburettor, it will 
be seen, is placed ‘at a low level, so that a satisfactory 
gravity supply isensured. The petrol tank, as shown 
in Fig. 1, is placed immediately below the driver's 
seat. The clutch is shown very clearly in the detail 
view, Fig. 8. It is of the cone type, with leather 
facing and springs fitted under the leather in order to 
ease its engagement. The clutch can be bodily re- 
moved from the chassis without dismantling either 
the engihe or the gear-box, The spring tension is 
self-contained when the clutch is engaged, and the 
thrust is taken up by a ball-race when it is disengaged. 
It will be noticed that the gear-box is driven from the 
engine by a shaft having universal joints at each end. 
The train of gear is illustrated by the sectional view, 
Figs. 6 acd 7. The gears are made of nickel-steel, 
case-hardened, ‘and are arranged for three forward 


spzeds and one reverse ; the top-specd is direct. The 
throttling at the engine has proved satisfactory with 
road work, and has demonstrated that as low a 


speed as 24 miles per hour can be maintained at the 
low specd, while the maximum rate on the level is 
27 miles per hour. The gear-shafts, it will be seen, 
are carried on ball-bearings. The speed changes are 
operated by one lever ih a straight through gate, as 
shown in Figs. | and 2. ‘ 

Fig. 10 is a transverse section through the live 
axle. The bevel is supported by bearings on each 





crank-case. The valves are all on one side of the 


side, and the ratio is 14 teeth in the — to 69 in 
the crown-wheel. The arrangement of thrust will te 





268 


ENGINEERING. 


(Aue. 28, 1908. 








CONSTRUCTED BY THE WOLSELEY TOOL AND 

















OA, 








O. 
| 
| 

“ho ike 






















Qn 


SS 





~ 











SOF 





























easily understood from the detail drawings. All 
bearings in the axle run on balls, the bearings in the 
hub being of the special pattern peculiar to Sid- 
deley cars. The wheels run on the external tube, 
which is a solid-drawn flanged tube, and they are 
driven by a nickel-steel shaft, which .has: the final 
wheel of the differential-gear on its inner end, and a 
square on the outer end to drive the hub. The axle 
is me partons with radius rods, but has a universal- 
join torque-bar which takes the re-action of the 
drive. The rear universal joint of the propeller- 
shaft is of a special pattern which is capable of longi- 
tudinal motion, and has surface, not line, contact with 
all its bearing surfaces. 

The brake arrangements are shown by Figs. 6, 7, 8, 
and 10.. The brake-drum on the r-box counter- 
shaft is shown in Figs. 6 and 7. e forward uni- 
versal: joint of the propeller-shaft is oil-tight. The 
road wheel-brake is internal, of the cam type, 
and is operated throughout by rods. The steer- 
ing arrangement is shown not only on the general 
drawings, Figs. 1 and 2, but also in Figs. 5 and 9. 
The steering is by means of a worm and sector, and is 
irreversible. The steering-gear is mounted on a cross 
member of the frame; this cross-member is clearly 


shown in Fig. 9. 
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THE SIDDELEY MOTOR-CAB. 


MOTOR-CAR COMPANY, LTD, ENGINEERS, ADDERLEY PARK, BIRMINGHAM. 
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_ The concluding view of our series (Fig. 12) shows 
the new erecting-shop at the works at Adderley Park, 
Birmingham, of the Wolseley Tool and Motor-Car 
Company, Limited. This shop has been specially 
constructed as an erecting-shop for motor-cars and for 
chassis, and the photograph affords some idea of the 
extent to which the company have entered into the 
provision of this new type of urban transport. In this 
shop the complete assembled component parts are put 
into the chassis, the units having previously been 
assembled in other of the factory. The system 
of standardisation is such that all the items for the 
motor cab are pre and sent to store to be with- 
drawn by the erector of the standard units, which are 
subsequently supplied to the squad responsible for 
completing the chassis. 





_ ‘Lista Navate Iratiana.”—The booklets under this 
title, which are issued periodically with the authorisation 
of the Italian Ministry of Marine by the Officina Poli- 
grafica Italiana, Rome, give the list of the Italian naval 
Officers, an abstract of recent laws dealing with naval 
matters, general data on the Italian harbours, general 
data on the British, German, and Austrian fleets, the 
names of the officials in the various Italian ports, with 
information of local interest. 
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Coat 1n Betc1um.—The extraction of coal in Belgium 
in the first half of this year was 11,813,700 tons. The 
imports of coal into Belgium in the same period were 
2,873,500 tons, while the exports: of coal from Belgium 
during the six months were 2,913,800 tons. The consump- 
tion of coal in Belgium in the first half this year is esti- 
mated at 11,296,000 tons. 





Tue Tecernons aT MeLsourne.—For the past three 
months work has been going on vigorously in connection 
with a scheme for placing underground the ot 
wires of Melbourne. When completed, the total length 
of the tunnels will be about 24 miles, and up to the pre- 
sent about one-third has been constructed. e tunnels 
will be from 25 ft. to 30 ft. from the surface, and when 
floors and walls have been formed with concrete anda 
brick arch built over the top, the inside measurement* 
will be 6 ft. 6in. in height and 4 ft. 6in. wide. The 
cables will be carried along the walls on hooks and racks, 
each cable supporting a great number of telephone-wires, 
and the whole being enclosed in a leaden covering. 6 
magnitude of the undertaking is suggested by the fact 
that when the whole of the tunnelling has been ex- 
cavated something like 40,000 tons of material will have 
been brought up. Access to the tunnels will be gained 
by means of manholes at intervals along each route, ap 
ventilation is provided for by 9-in. pipes, which will 
reach the footways. 
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THE SIDDELEY MOTOR-CAB. 


CONSTRUCTED BY THE WOLSELEY TOOL AND MOTOR-CAR COMPANY, LTD., ENGINEERS, ADDERLEY PARK, BIRMINGHAM. 


(For Description, see Page 267.) 
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Fic. 12. Tae New Erecrine-Suor ror Moror-Cass aT THE WoLsELEY Toor anp Moror-Car ComPany’s Works. 


NOTES FROM THE UNITED STATES. 
PHILADELPHIA, August 14. 


PRosPEROUS agricultural conditions are being re- 
‘i-cted in a continuous demand for material entering 
into farming requirements, such as merchant and bar 
iron, steel wire and wire nails, and galvanised sheets 
he agricultural implement works continue at full 
capacity filling orders. The wagonand carriage builders 
are also fairly employed, and are buying liberally of 
material for future construction. All crop reports are 
in the main favourable, a condition which is reflected 
in mg, activity of stocks and various forms of 
securities, 


The leading bar mills of the country are| and pumps for water works, are booking 


running to about 50 per cent. of capacity. The struc- 
tural mills are beginning to do better, and expect to 
have about 80 per cent. of capacity under way before 
the cold weather. The movement of scrap is better, 
particularly of railroad scrap, which has been permitted 
to accumulate on several systems because of low prices. 
While more work is coming into locomotive plants 
and freight car works, the volume is not up to the 
wear and tear. The largerengineering plants have begun 
| to put on more workmen. Orders for machinery are 
| coming along. Electrical plants are also getting more 
business ; some of it from foreign sources. Pump- 
builders, especially those building large mining pumps 
usiness 








that has been held up for months. While the im- 
provement is slow, provokingly so, it is general, and 
promises to continue. Financial conditions are im- 
proving cerene \ but investors have had their appre- 
hensions thoroughly aroused, and they are permitting 
their money to be idle. Advices from Western Penn- 
> ag ene indicate an enlarging steel market. Most of 
the large orders for coke for the season have been 
placed. 
Avgust 20. 

The United States Steel Corporation has been mak- 
ing vigorous efforts to secure a large volume of steel- 
rail orders for the opening of the greatest steel-rail 
plant of the world, at Gary, Indiana, What that con- 
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cerns has accomplished in this direction is kept from 

public print. That a number of large orders has been 
secured from Western systems is known. A rumour is 
afloat that some of the business will not net 28 dols. 
The policy or intended course of the rail-makers for 
1909 is not given out. It is usually —— as correct 
that the capacity of the mills will not be employed over 
two-thirds capacity. Track-laying ona large scale is im- 
probable. Bridge building, unless the railroad manage- 
ments change their minds, will be measured by actual 
necassities. The spirit of improvement is at a low 
ebb. The companies all want to advance freight rates, 
and on this point there is much discussion and con- 
fusion. The manufacturing and commercial interests 
are almost a unit against the proposed advances, and 
every possible expedient will be resorted to through 
national and State Commissions to oppose any ad- 
vance. There will be no more than actually necessary 
new work until either freights advance, or until the 
volume of freight traffic becomes much larger. In this 
condition of things the steel-mills of the United States 
will have to wait. In other branches there is some 
little improvement. 





PROPELLERS, MARINE AND AERIAL. 
To THe Epiror or ENGINEERING. 

Srr,—For several years Griffiths’ propellers were made 
with the tip of the blades inclined forward, pointing 
towards the ship. I have been unable to find any definite 
statement of theeffect of this forward inclination on the 
Hh the power of the engines, or on the speed of 
the ship. 

I note that Case’s patent, 9301, of 1893, and that of the 
Hon, C. A. Paraons, 18,950, of 1894, refer to propeller 
blades having a forward inclination. 

Information on the results obtained by propellers of 
the same dimensions, but having the blades: (1) normal ; 
(2) inclined, say, 10 deg. aft; (3) inclined 10 deg. forward, 
will be, I believe, generally appreciated by your readers, 
and certainly by 


Yours i 
August 22, 1908. OTORITE, 





““THE PROBLEM OF FLIGHT.” 
To THe Eprror or ENGINEERING. 

Srr,—All the successful aeroplane flying-machines thus 
far made have been light, of small dimensions, and with 
very little lifting effect above the weight of the man who 
works the levers and valves. If a flying-machine is to be 
made with sufficient lifting effect to be of any use, it will 
necessitate the use of much larger aeroplanes. Large 
aeroplanes are not only necessary to produce the liftin 
effect, but they are also necessary to prevent a rapid an 
destructive fall in case the machinery stops working. 
Narrow superposed aeroplanes may lift more to the square 
foot, but they do not offer the same degree of security 
against a fall as larger and wider planes. 

Professor 8, P. Langley was much interested in my 
experimental work, and, after witnessing my experi- 
ments with small aeroplanes on what he called a ‘ whirl- 
ing table,” he was very anxious to ascertain what the 
effect would be if the aeroplanes were of great size. It 
appeared to both of us at the time that large aeroplanes 
would be less effective than small ones, but we were 
unable to ascertain how much the efficiency would fall off 
on account of increased size without making actual ex- 
periments. I am sending you enclosed a quotation from 
a long communication that I sent to the Smithsonian 
Institute, Washington, in the autumn of 1894. Pro. 
fessor Langley was connected with the Institution at that 
time. It will bs remembsred that my machine was made 
to run on a railway track of 9-ft. gauge, and that two 
upper rails were provided, forming a track of 30-ft. 
gauge for preventing the machine from lifting completely 
clear of the lower track. Springs were interposed between 
the machine and the axle-trees, and two dy phs pro- 
vided, one for the rear and the other for the forward 
axle-tree. The cylinders of the dynagraphs made one 
turn while the machine was travelling 1800 ft. With 
this ys aace T got a correct diagram of the lifting effect 
both fore and aft. A good photograph of the dynagraphs, 
and also one of the machine after the accident, are 
annexed, 

Experiments with a Large Machine. 


‘‘Upon running my large machine over the track with 
only the main aeroplane in tion, I found that a lifting 
effect of 3000 Ib. to 4000 Ib. could be obtained with a 
speed of 37 to 42 milesan hour. It was not always an 
easy matter to ascertain exactly what the lifting effect 
was at a given speed, on account of the wind that was 
generally blowing. Early in my experiments I found, 
if I ran my machine fasb enough to produce a lifting 
effect within 1000 lb. of the total weight of the ma- 
chine, that it was almost sure to leave the rails if 
the least wind was blowing. It was, therefore, neces- 
sary for me to devise some means of keeping the 
machine on the track. The first plan tried was to 
attach some very heavy cast-iron wheels, weighing 
with their axle-trees and connections about 14 tons. 
These were constructed in such a manner that the light 
flanged wheels supporting the machine on the steel rails 
could be lifted 6 in. above the track, leaving the heavy 
wheels still on the rails for guiding the machine. This 
arrangement was tried on several occasions, the machine 
being run fast enough to lift the forward end off the 
track. However, found considerable difficulty in 


starting and stopping quickly on account of the great 


heavy wheels spinning at a high velocity. The last 
experiment with these wheels was made when a head 
wind was blowing at the rate of about 10 miles an 
hour, It was rather unsteady, and when the machine 
was running at its greatest velocity, a sudden gust 
lifted not only the front end, but also the heavy front 
wheels completely off the track, and the machine, 
falling on soft ground, was soon blown over by the wind. 

_“T then provided a safety track of 3 by 9 Georgia 
pine, placed about 2 ft. above the steel rails, the wooden 
track being 30 ft. gauge, and the steel rails 9 ft. gauge. 
The machine was next furnished with four extra wheels, 
placed on strong outriggers, and adjusted in such a 





of 150 lb. to the square inch, in a dead calm, and all four 
of the lower wh remained constantly on the rails, none 
of the wheels on the outriggers touching the upper track. 
The second run was made with 240 lb. steam pressure to 
thesquareinch. On this occasion the machine seemed to 
vibrate between the lower and ry tracks. About three 
of the top wheels were engaged at the same time, the weight 
on the lower steel rails being B pamegeers'f nil. Prepara- 
tions were then made for a third run with nearly the full 

ower of the engines. The machine was tied up to a 

ynamometer, and the engines started with a pressure of 
200 lb. to the square inch. The gas supply was then 
gradually turned on with the throttle-valves wide open ; 











Fic. 1. The cylinders of this dynagraph make one turn in 1800 ft.; one making a correct diagram of the lifting effect, off 
the forward axle-tree, and the other the lifting effect off the rear axle-tree, 
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Fie. 2. Accident produced by a broken upper rail. The lifting effect of the machine doubled up the rear axle-trees, and at 
the same time the front wheels lifted up the top rail, and broke it; the fragments became entangled in the framework 


of the machine, breaking a blade of one of the screws. 


manner that when the machine had been lifted 1 in. clear 
of the steel rails these extra wheels would engage the 
upper wooden track. 

“When fully equipped, my large machine had five long 
and narrow aeroplanes projecting from each side. Those 
attached to the sides of the main aeroplane were 27 ft. 
long. thus bringing the total width of the machine up to 
104 ft. The machine was also provided with a fore 
and an aft rudder, made on the same general plan as the 
msin aeroplane, When all the a were in posi- 
tion the total lifting surface was brought up to 6000 
square feet. I have, however, never run the machine 
with all the planesin position. My late experiments were 
conducted with the main aeroplane, the fore and aft 
rudders, and the top and bottom side planes in position, the 
total area then being 4000 square feet. With the machine 
thus equipped, with 600 Ib. of water in the tank and 
boiler and with the naphtha and three men on board, the 
total weight was a little leas than 8000 lb. The first run 





weight and the amount of energy necessary to set such 


under these conditions was made with a steam pressure 





the pressure soon increased, and when 310 Ib. was reached 
the dynamometer showed a screw thrust of 2100 lb., but 
to this must be added the incline of the track, which 
amounts to about 641b. The actual thrust was therefore 
21641b. In order to keep the thrust of the screws as con- 
stant as possible, I had placed a small safety-valve— 
#in.—in the steam-pipe leading’ to one of the engines. 
This valve was adjusted in such a manner that ib 
gave a slight puff of steam at each stroke of the 
engine, with a pressure of 310 Ib. to the square inch, 
and a steady blast at 3201b. to the square inch. As the 
valves and steam- es of these engines were made 
very e, and as the piston speed was not excessive, I 
believed if the steam pressure was ange constant that the 
screw-thrust would remain nearly constant, because 
as the machine advances and the screws commence to run 
slightly faster, an additional quantity of steam would be 
called for, and tkis could be supplied by turning on more 
gas. - When everything was ready, with careful observers 
stationed ateach side of the track, the order was given to 
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let go. The enormous screw-thrust started the machine 
so quickly that it nearly threw the engineers off their 
feet, and the machine bounded over the track at a great 
rate. Upon noticing a slight diminution in the steam 
pressure, I turned on more gas, when almost instantly 
the steam commenced to blow a steady blast from the 
safety-valve, showing that the pressure was at least 
$20 lb. in the pipes supplying the ines with steam. 
Before starting on this run the wh that were to 
engage the upper track were painted, and it was 
the duty of one of my assistants to observe these 
wheels during the run, . .~ een oh - oe 
the pressure - gauges and dynagra e first part 
of the track is up a slight incline, but the ma- 
chine was lifted clear of the lower rails, and all of 
the top wheels were fully engaged on the upper track 
when about 600 ft. had been covered. ie speed 
rapidly increased, and when 900 ft. had been covered, 
the rear axle-trees, which were of 2in. steel tubing, 
doubled up, and set the rear end of the i 
pletely free. The pencils ran completely across the 
cylinders of the dynagraphs, and caught on the under- 
neath end. The rear end of the machine being set free, 
raised considerably above the track and swayed. At 
about 1000 ft. the left forward wheel also got clear 
of the upper track, and shortly afterwards the right 
forward wheel tore up about 100 ft. of the upper 
track. Steam was at once shut off, and the machine 
sunk directly to the earth, embedding the wheels in 
the soft turf without leaving any other marks, show- 
ing most conclusively that the machine was completely 
suspended in the air before it settled to the earth. 
In this accident one of the pine timbers forming the upper 
track went completely through the lower framework of 
the machine, and broke a number of the tubes, but no 
damage was done to the machinery except a slight injury 
oe of the screws. lches eceiadiiiimaeatiaal 

‘*In my experiments wi small ap us for ascer- 
taining the power required to perform artificial flight, I 
found that the most advantageous angle for my aeroplane 
was lin 14; but when I came to make my large yt 
placed my aeroplanes at an angle of 1 in 8, so as to 
able to get a great lifting effect at a moderate speed with 
a short run. In the experiments which led to the accident 


above referred to, the total lifting effect upon the machine all 


must have been at Jeast 10,000 Ib. All the wheels, which 
had been previously painted, and which engaged the 
upper track, were completely cleaned of their paint, and 
they bad made an impression on the wood which clearly 
indicated that the load which they had been lifting was 
considerable. Moreover, the strain n to double 
up the axle-trees was fully 1000 lh. each. without consider- 
ing the lift on the forward axle-trees which did not give 


way. 
**Baldwyns Park, October, 1894.” 
Tt will be seen from the foregoing that a very fair lifting 


effect may be obtained with extremely large aeroplanes ; 
the velocity, however, has to he rather high. 


Yours, &c., 
Lordon, August 26, 1908. Hrram 8. Maxtm. 





To THE EpIToR OF ENGINEERING. 

Srr,—On my return from a visit to Mr. Wilbur bate 
who very kindly showed me his aeroplane, I was rather 
surprised to 
lowing :—‘‘ Every successful flight we have seen, whether 
of models or full-sized machines, has been in an almost 
absolute calm. The faintest breath of wind upsets the 
stability of these great structures, with their extended 
wing surface; and as yet, in this respect, so far as trust- 
worthy information Mr. Wright has met with no 
greater success than the other experimenters.” 

Inthefirst place I would like to pointout thatnever before 
in France has anybody exhibited such masterly control 
over an aeroplane as has Wilbur Wright ; not only can he 
turn in a much smaller radius than any of his rivals, but 
he carries considerably more weight per horse-power ; 
these facts alone show a superior grasp of the subject. 

Secondly, those who have followed the subject know 
that Wright, Blériot. Farman, De ge, and my model 
aeroplanes have all flown on gus' ys, and it is all the 
more wonderful when one considers that the French 
machines have had no lateral balancing method beyond 
the slight V-angle of main planes and the vertical rudder 
at the rear, which is, for obvious reasons, both slow and 
power-absorbing in action; and, in consequence, I have 
not regarded the French as true masters of the art, for, 
if 30, I cannot but think they would have ere this con- 
trolled the angle of the tips of the main planes, although 
the workmanship of the French machines is undoubtedly 
of a very high order. 

_There are at the same time some better points in the 
French machines— namely, they carry sprung wheels, 
enabling the aeroplanes to leave and land on the ground 
without extra apparatus; also the comparatively large tail 
at some distance from the main planes in the French 
machines gives longitudinal stability, making it almost 
automatic ; whereas the small double front plane of the 
Wrights’ machine requires more constant attention, which 
can be proved by model experiments. 

The winning of the Datly Mail 10,0001., plus about 
30001. more that goes with it, as well as some other big 
prizes, is much nearer at hand than most people imagine. 
For the 13,0002. prize three stops are allowed, the point of 
departure and arrival being itted within 6 miles of the 
Daily Mail offices; this brings the total distance to 176 
a that-three non-stop runs of 60 miles win about 


Seeing that Wilbur Wright has carried half a ton when 
using only 14 horse-power of his 24-horse-power engine, 
by reducing the aeroplane to half this size and weight, 
then an engine of 10 to 12 horse-power would be suffi- 
ciently powerful; it is a machine of this type I consider 


read in ENGINneERING, of August 14, the fol- | eq 





will win the 13,0007. The cost of building an 

with so small an engine is greatly reduced, as s suit- 

able en ~o- are on the market at about pte | a 
ice of the special aeroplane engines. ve started to 

Build a machine of this ¢ and would be pleased to hear 

from =. of your ers who would hke to go into 


parin ip with me. 
Yours faithfully, 
A. V. Rok. 
47, West Hill, Wandsworth, London, Aug. 23, 1908. 


To THE Epitor or ENGINEERING. 

_ Srz,—Referring to Mr. W. H. Dobson's letter, it is 
me aay ay note that he concludes by ee my 
views on the question—namely, that the problem will be 
solved by rotating planes in a wide circle round a vertical 
or slightly inclined axie. 

The results of the aero exhibitions recently made 
only show how hopeless that system is in practice. 

Yours faithfully, 
RaNKIN KENNEDY. 
60, Norse-road, Scotstoun, Glasgow, August 24, 1908. 








To THe Eprror or ENGINEERING. 

one eae that = foresight in granting 
space for so lengthened a period on engi- 
neering will not prove fruitless, since the remarkable 
ferme agra | of aeronatical students, in re to the 

onour you have accorded myself in publishing my desire 
to organise a practical “‘ Aerial League,” has been gratify- 
ing in the extreme. Indeed, it is even now practicable to 
legally found the new en ising association, since seven 
alread y are anxious and willing to commence actual work. 

Sir Hiram Maxim, I trust, will accept the able presi- 
dency, whilst I hope we can ote © pews combina- 
tion by such engineers as Mr. Hollands, Chatley, Ken- 
nedy, Phillips, Davidson, Thurston, Kirkby, &c., who, I 
hope, will communicate with me. Stress of work forbids 
my writing more fully, but I will outline succinctly 
next week the lines whereon the new “‘ Aerial League” 
will fight to secure Britain the supremacy of the air. 
Meantime the enclosed letter from one correspondent 
will interest, and to which may 09 semana out that an 
advanced homogeneously-designed helicopter will embody 
requirements as to hovering, stability, and safety in 
tumultuous winds. r as Tae 

am, Sir, yours sincerely, 
Epear E, Wiison. 
67, Sutherland-street, Pimlico, August 24, 1908. 





**GUEST’S LAW OF COMBINED STRESSES.” 
To THe Eprtor or ENGINEERING. 

Sir,—My attention was drawn to Mr. C. A. Smith’s 
article in your issue of July 10, dealing with ductile 
materials under combined stress. We must thank Mr. 
Smith for attacking the maximum stress theory, and 
insisting on the use of Guest’s law. 

In — on the above , Philosophical Magazine, 
December, 1906, ‘ showed i at the ee = = 
most convenient for practical purposes, and an ellipse fits 
the results when the corresponding bending and twisting 
moments at the yield pointare plotted. I concluded that 
the simple bending and twisting moments at yield are not 
ual, because the shear strength of the material varies 
with the direction. Mr. Smith complains that the strains 
are not usually given. I shall be pleased to supply him 
with data from my tests, but I did not publish them be- 
cause I could not obtain any useful information from them 
at that time. 

I was pleased to notice that Mr. Smith pointed out 
that when the material was not ductile the Guest law 
would probably not hold. Tests which I made on brittle 
materials (Proceedings of jthe Physical Society, Vol. XX:) 
indicated that the maximum principal stress was con- 
stant at fracture, this point being selected as the criterion 
of strength. I was not quite satisfied with these latter 
results, and have made other tests on different brittle 
materials. The completion of the experiments has been 
delayed, but I hope to publish the results shortly. 

Yours faithfully, 
Watter A, Scope. 

Blythswood Laboratory, Renfrew, N.B. 








** ECONOMY IN FERRO-CONCRETE 
DESIGN.” 


To THE Eprtor oF ENGINEERING. 

Srr,— With reference to the continuation of Mr. Faber’s 
paper on the above subject in your issue of the 14th inst., 

wish to offer a few remarks. 

I must, of course, give Mr. Faber due thanks for show- 
ing that reinforced concrete can often be made cheaper 
than steelwork. 

At the same time, with regard to the relative economy 
within the region of reinforced concrete itself, I have 
been obliged to differ from him in respect of beams, and 
should now like to add some facts concerning columns. 
Mr. Faber has devoted himself to advocating the use of a 
very rich concrete, as richas 1:1: 2mixture. I wishnow 
to show that there is no value attached to the use of 
such a rich concrete, and that the compressive resistance 
of concrete can be increaged in a far greater degree by 
another method. z 

This method, which constitutes a genuine discovery, is 
that of Monsieur Considere, lately Chief In- 
spector of Bridges and Ways to the Government of 
France. It consists in the enclosure of a cylindrical core 
of concrete within a steel spiral or close hoopings. This 
spiral restrains the lateral expansion of the enclosed 
ae under pressure, and in so doing prevents its 

racture. 4 
Asis well known, the initial fracture under compression 


of a piece of concrete, and of all dense ials, is due 
to shear along an inclined plane, and not to actual crush- 
ing from internal weakness, Thus, if we can eliminate 
or reduce the lateral element in this inclined force, failure 
Er Se coer 0h Ronee seam, at Ce pions i pose 
a vastly higher pressure—that is, up to 

er eee: Padl Pen strength. “4 i 

I will now refer to Mr. Faber’s figure No. 4 (see page 
198 ante) and the tables of cost accompanying the same. 

In comparison with these, I will give dimensions and 
cost of a ere column of the same length—viz., 30 ft. 
—and to carry the same load—viz., 100 tons, constructed 
of 1:2:4 concrete, and using Mr. Faber’s units of cost. 
The column will be of 15 in. octagonal section. 


Cost. 
4 to 1 concrete, 39 cubic feet, at 26.9s. ®. 
per cubic yard ian aa ae = 38.9 
Shuttering, 150 square feet, at 3d. = 37.5 
Eight No. bars, § in. in diameter, 30 f 
ong, at 122. per ton Tie es = 25 
piral of § in. diameter, rod 2-in. pitch, 
at 12/2. perton .... ot oe a 25 
Total é om - sad 


The working strength of this column is arrived at by 
the following formula, which is that sanctioned by the 
French Government :— 

P=fA+ 15 fa, + 32fag, 
elie JA+ Ufa, f 
P = working strength of column, 
f = unit stress on concrete. 
A = eectional area of concrete. 


a,= » 9» longitudinal reinforcement, 

= a ss an imaginary longitudinal rein- 
forcement equal in volume to 
the volume of spiralling. 


The column is assumed as built in at both ends, leaving a 
free length of 15 ft. 

It will thus be evident that the use of a 1: 1:2 concrete 
represents a mere waste of cement. In respect of density 
it is very little superior to a 1 : 2:4 mixture, if at all, and 
in respect of strength, after the lapse of some time it is 
not much superior. 

The tests of various experts, such as those of Mr. Blount, 
of Westminster, set forth at the Institution of Civil Engi- 
neers last session, have now demonstrated that at the end 
of three years the strength of a 3to1 mortar is about 
equal to that of a neat cement, owing to a steady increase 
ot strength in the mortar, and a deterioration in the neat 
cement. Thus in a 2to1 mortar we are obviously using 
out as much cement as is good for us, speaking gene- 

y. 
Tam, Sir, yours faithfully, 
H, B. Gates, A.M.I1.C.E. 

5, Victoria-street, Westminster, London, 8.W., 

August 18, 1908. 





Tue Forty -Eicut-Hovr Werx.—The Birmingham 
Small-Arms Company, which has been working the forty- 
eight-hour week for about two years, has decided to return 
to the week of fifty-three hours, as the ex tions of 
benefit from the change have not been realised. About 
3000 men will be affected. 


PERSONAL.—We are informed that Mr. L. W. Smith 
has resigned his position of works manager for Messrs. 
Richard Garrett and Sons, Limited, Leiston, to take up 
a position connected with the management of works of 
Messrs. W. Sisson and Co., Limited, Gloucester, builders 
of marine and high-speed engines. Mr. Smith will shortly 
join the board of directors of Messrs. W. Sisson and Co., 

imited, and will also continue to pogoenns Messrs. R. 
Garrett and Sons in the West of England for threshing 
and road-haulage machinery.— Messrs. James H. Tozer 
and Son, Limited, York Mansion, York-street, West- 
minster, wish us to state that they have now removed 
their offices from this address to their works, Dock-road, 
Seacombe, Cheshire, where all communications should be 
addressed in future.—Mr. T. Walker states that he has 
severed his connection with the firm of Messrs.’ James 
Walker and Co., Popian, to become associated with Messrs. 
pane Trist and Co., Coronation House, Lloyd’s-avenue, 








Tube RatLway For Lincotn.—A scheme for an electric 
railway up and down Steep Hill, Lincoln, which has been 
under consideration for several years, a to be at 
length approaching consummation. Three drill-holes have 
been bored along the proposed route in Birdcage Walk, 
near the Harlequin Inn, and in the precentory garden. 
An active a of the scheme is the present City 
Sheriff (Mr. W. R. Lilly), who has acquired property and 
secured rights and easements for its promotion. It is 
Mr. Lilly’s desire that the suggested railway should 
belong to Lincoln for all time, that the cost of the 
journey up or down the hill should, if possible, be one 

penny, or in any case not more than one y. The 
lower terminus of the railway would be at the corner of 
the churchyard of St. Martin’s, and the total length of 
the line would be about 1000 ft., the rise from the upper 
to the lower terminus being 142 ft. For some distance 
from the churchyard the railway would proceed on a 
level, then the track would pierce underground beneath 
houses in Michaelgate and up the hill, and the rest of 
the distance by tunnel: Steep Hill would be crossed 
near the Harlequin Inn, and the tube would burrow 
beneath the precentory en, and reach the upper 
terminus at the back of a shop in Exchequer-gate. 
There would be « double line, and the driving power 





would be electricity. 
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280-H -P. SUPERHEATED STEAM SIDE-BY-SIDE COMPOUND CONDENSING ENGINE. 


CONSTRUCTED. BY THE BREITFELD-DANEK ENGINEERING COMPANY, PRAGUE, BOHEMIA. 
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m. - near preety one Company, e- P L 
arolinental, with branch works at Aussig and Schlan b 
(Bohemia), and at Blansko (Moravia), was formed of : ~ Lm | i 
the following establishments :—The Danek Works, o ee rn SSS: 
Karolinental, put down in 13854, and enlarged later a:6-Hik 
by the acquisition of the Aussig factories, the latter GZ _—— 
having been started in 1862 by Baron Riese-Stallburg. ba 


The Danek Works were formed into a company in 1871, = . 
and the new concern shortly after acquired the engineer-| _ We illustrate on page 276 the latest design of the 
ing business of Breitfeld and Evans, which had been Schmidt superheated-steam engine. This is an engine 
established in Prague since 1832. It acquired further, | Of 140 indicated horse-power, and of double the power 
in 1882, the Franz Reska Engineering Works, Prague ; | if @ pair of engines are erected side by side. Its prin- 
in 1897, Prince Salm’s Iron and Engineering Works, | ©ipal dimensions are the following :— 
Blansko ; and, in 1899, the works at Schlan, which Diameter of high-pressure 

+ 360 mm. (14.17 in.) 


belonged to Messrs. Bolzano, Tedssco, and Co. The A. aes naa ee 

company is well known to our readers. It had inte- — of low-pressure i (29.52 ., ) 
ibi : ihiti * cylinder... A ced a . = 

resting exhibits at the Vienna Exhibition of 1873; Suche. Teal pier Ae ae ce 


among others, rolling-mill engines and a steam winding- 


winch, illustrated descriptions of which are given in The view, Fig. 2, above, shows one of these compound 


our former issues (see ENGINEERING, vol. xvi., condensing side - by- side — in the company’s 
124, and vol. xvii., page 362). We also descri the | current-generating station. This engine now develops 


umping-engines it supplied to the Vienna Water | about 900 indicated horse. power continuously, though 
ork + normally rated at 700 indicated horse-power. 


s (see ENGINEERING, vol. xxviii., page 432). 
The works at Prague-Karolinental comprise six Diameter of high-pressure 
main divisions, which deal respectively with struc- cylinder ..._... ... 600 mm. (19.68 in.) 
tural work, the manufacture of steam-engines and Diameter of low-pressure 
turbines, sugar and chemical machinery, boilers, cylinder... ae .. 1050 ,, (41.34 » 
hydraulic machinery and cranes, railway signallin se ke ae ” | 
Speed ... ‘ ion ... 100 revs. per min. 


and bridge-work. ey have become much too sm “ 
for the amount of orders now on hand, and extensions; It takes steam at 11 atmospheres (156 lb. per square 


in side streets are rapidly being proceeded with. inch) and 320 deg. Cent. (610 deg. Fahr.), which 





is generated in the boiler-house at 12 atmospheres 
(170 lb. per square inch) and 350 deg. Cent. (662 
deg. Fahr.). Messrs. Breitfeld, Danek, and Co. 
took up the manufacture of this engine, which is 
claimed to be the first commercially successful one 
using superheated steam, in the year 1898." Remark- 
ably good results were obtained with the comparatively 
small engines first built, and a demand for larger 
sizes soon arose, ranging up to 1000 and 1200 horse- 
power, which gave equally good results. The working 
of the Schmidt engine is clearly shown in the diagram, 
Fig. 1. In this H is the high-pressure cylinder ; P 
the differential piston ; the annulars L, formed by 
| the difference in diameter of the cylinders and their 
| pistons, is the low-pressure cylinder ; R is the receiver, 
| which consists of two parts: first, the interior of the 
| differential piston, which is of wenn volume, 
and, secondly, the space between the forw cylinder- 


* We published in the same year (see ENGINEERING, 





vol. lxvi., page 797) a paper read by Mr. P. Schou, before 
the Northern Society of Electrical Engineers, dealing 


with the early type of this engine. c 
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WATER-TUBE BOILER. 
CONSTRUCTED BY THE BREITFELD-DANEK ENGINEERING CO., PRAGUE, BOHEMIA. 
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cover C and the base of the piston P. The engine is 

ractically single- acting, for the power developed 
& the alternate expansion and compression of the 
steam in the receiver is usually only about 10 per 
cent. of that developed by the engine. Steam enters 
at the top of the high-pressure cylinder, through 
a double-beat inlet-valve, After expansion has taken 
place to the required extent, the valve below the high- 
pressure cylinder opens, and the steam is exkausted into 
the receiver, cushioning the reciprocating parts at the 
end of the forward stroke, and acting on the piston 
during the return stroke. As the low-pressure inlet- 
valve opens at the beginning of the next forward 
stroke, steam from the receiver enters the low-pres- 
sure cylinder, and is cut off and expanded as in an 
ordinary engine, until release takes place and the steam 
is exhaus into the condenser. The receiver is 
placed within the piston and the low-pressure cylinder 
with the double object of reducing the temperature 
of the high-pressure end of the piston to a safe limit 
and drying, or eventually superheating, the steam on 
its gr to the low-pressure cylinder. 

The inventor had at first intended to have no 
stuffing-box in the high-pressure cylinder, hoping 
perp not only to prevent loss of heat through the 
tail-rod coming alternately in contact with the super- 
heated steam and the outer air, but also to do away 
with the difficulty of oiling and keeping tight a highly 
heated rod travelling in and out ata high speed.* As 
long as the units built were of small size, this idea was 
acted upon, but with larger engines it was found that, 
even when the specific pressure of the piston upon the 
cylinder was well within the limit dictated by former 
experience with smaller engines, the piston had a 
scraping action, which caused a very large amount of 
wear. For this reason the tail-rod and its present 
type of support, as shown in Fig. 4, and with which 
the best results have been obtained, have become a 
feature of the engine. 

One of the chief advantages of this type of engine is 
to be found in the fact that whilst a single pair o 
cylinders of sufficient power to meet any given require- 
ments may be put down, and a second pair added if 
more power be needed, the economical working of the 
irst half of the engine is not less than that of the whole 
engine, and at least equal to that of a triple-expansion 
engine of the most ern construction. Further, the 
very simple design of this engine, the small number of 
its working parts, the simple nature of the Schwabe 
patent valve gear with which it is fitted, and the fact 
that it contains only four valves, have all contributed 
to its success, 

_ The engine frame is of the bayonet type, with care- 
tully bored guides, and made with cylindrical projec- 
tions for bolting to the low-pressure cylinder, this pre- 
venting to a large extent the transmission of heat from 
the cylinders to the frame. A recess is cut in the pro- 
jections, into which a ring turned on the face of the 
low-pressure cylinder accurately fits for centering the 





* See paper above referred to. 


oy 


N 
AS 


AS 
N 


00000 


ddl O00 00 


LiLddda 


o0000000 


kL 











WY 


Wada 
4, Y yo Y 


Yj 





GITSTLMTTTD) 











¥ 


cylinders and frame. The high-pressure cylinder is 
a separate casting, which extends into the low-pres- 
sure cylinder, with a view to reduce clearance to a 
minimum. In order to relieve the frame of the weight 
of the cylinders, feet provided on the low-pressure 
cylinder rest upon plates bedded on and bolted down 
to the foundations. These feet, though bolted to 
the plates, have just sufficient play to allow. of 
expansion and contraction of the vy inders. Both 
cylinders are unjacketed, but are thickly covered with 
non-conducting material, the blue sheet-steel lagging 
being fitted in a way that adds considerably to the 
simple and compact appearance of the engine. 

The piston-rod is of crucible steel. It extends 
through the whole length of the cylinders ; it is made 
with an accurately ground conical seat in the high-pres- 
sure piston-head, in which it is held bya nut. The 

iston is built up of two castings of close-grained iron. 

t is first Saenelt centrally to fit the cylinders accu- 
rately when both cylinder and piston have attained 
their normal working temperature, then turned eccen- 
trically in such a manner as to remove metal from two- 
thirds of its circumference, so that each of the two 
parte of the piston is only in contact with its respec- 
tive cylinder on the lower third of its circumference. 
In order to secure the full action of the packing-rings, 
the piston-rod is ground to size and polished on an 
automatic grinding-machine. 

The main shaft is of Siemens-Martin steel ; it runs 
in bearings, the bushes of which are in four parts. The 
two side segments of the latter are adjustable for wear 
b ment wedges, without removing or altering the 
| justment of the penaing te. The latter can be ad- 
justed independently of the side segments, whilst after 
removing the cap and the forward side-block, and 
wedging up the crank-shaft, the bottom pillow can be 
ame without dismantling any other part of the 
engine. The neck of the shaft is turned slightly 
smaller in diameter than the journal, in order to form 
a collar, against which the cast-steel crank-disc is 


f | driven when shrinking on. In this way the cast-steel 


crank-discs of a double — are easily seated with 
accuracy at the required distance from each other. 
The crank-pins are of case-hardened crucible steel, 
shrunk in the crank-dises. The crank-ends of the 
forged-steel connecting-rods are of the marine type, 
fitted with anti-friction-metal lined bearings of cast 
steel or bronze. The bearings of the crosshead ends, 
which can be adjusted by means of a wedge, are of 
bronze, with special anti-friction metal bushes. 

The Schwabe patent valve- consists of the 
eccentric, the eccentric-rod, with its roller-contact 
piece, the curved valve-lever, the lever-slide, the 
valve-spindle and valve. Cut-off is automatically ad- 
justed to the requirements of the load by the governor 
on the side shaft. Figs. 5 and 6 show the high and 
low-pressure valve gear. 

A rotary pump delivers to the main bearings a con- 
tinuous supply of oil; from the bearings the oil is led 





back to an oil-receiver, — through a filter, and 
taken up afresh by the lubricating-pump. The crank- 


| | annular jet into the condenser 


~ is lubricated through a banjo with oil from a sight- 
eed drop-oiler. A similar oiler, fitted with a loop of 
felt, placed towards the forward end of the trame, 
serves to lubricate the crosshead pin at the end of 
every forward stroke. A reciprocating oil-pump 
delivers an accurately adjustable quantity of oil to the 
live steam as it passes through the valve-chest to the 
cylinder. The side shaft runs in bearings provided 
with ring lubrieation. 

The condenser, of cast iron, is of the usual jet type, 
save that the method of introducing and spraying the 
injection-water varies from that mostly followed, in 
that there is no perforated tube to become choked up 
by impurities in the water, nor a gate-valve liable to 
get out of order by any deposit of sand or solid matter. 

e injection-valve is a simple bell-shaped piece, with 
its closed end towards the direction of flow, placed 
within the condenser at the end of the injection-pipe. 
The bell-s valve is operated from the engine 
platform by a hand-wheel keyed on a threaded spindle, 
with intermediate spindle and gearing. When the 
valve is opened, water is oe in a divergent 

; the valve and its seat 
being conigal, the thickness of the jet can be accu- 
rately adjusted to the requirements of the load. The 
air-pump, like the engine, has a differential piston, 
and, being single-acting, it requires only one set of 
foot, bucket, and delivery-valves. It is driven from 
the crank-pin by a connecting-rod and a lever. 

This engine, illustrated in Fig. 2, is coupled direct 
to a three-phase ‘‘ Kolben” generator, wound for 400 
volts and 50 periods per second, with a normal rating 
of 600 horse-power at 100 revolutions. The generator 
is of the fly-wheel type with revolving field; the 
exciter is belt-driven from the engine shaft (an old 
generator was made use of for the purpose). 

Fig. 3 reproduces a combined indicator diagram of 
a compound condensing, side-by-side Schmidt engine, 
the references to which are the following :— 


—— 


| pi Re- 
Mean duced to 


ad | Oylinder 
| Diameter. Se Maas wn: Total pi. 
| | Oylinder. 





‘(lett | 499.82mm. | 3.7 ker. 1.088 ker. 
(19.67 in.) | (62.62 1b. | (14.74 Ib. 
J \per sq. in.)|persq.in.)) Left 
right | 499.88mm. | 4.3kgr. |1.202 Ser. 1,980 kgr. 
(19.67 in.) ering (17.08 Tb, (27.41 Tb, 
per sq. in. r 8q. in.)\per eq. in.) 
oe 0.16 kgr. 0.204 - ¢ pons 
(2.27 4 ) (2.85 . 
per sq. in. . in.) 
right Pe 0.18 kr. O20 gr. 
b. | (8.27 Ib. 
per sq _in.)| per sq. in.) 
left 1049.8 mm. | 0.693 kgr. 0.693 Mer. 
1 


(41.380in.) | (9.82 1b. | (9.82 
in.) Right 
right 


x } 
( | 
| 








Low 


- |per sq. in.) per sq. 
pressure /1049.85 mm. 0.693 iegr. |6.008 kegr, 2.124 ker. 
| (41.882in.) | (9.821b. | (9.82 Ib. | (30.17 Ib. 


per sq. in.) per eq. in.) per sq. in.) 


Dimensions of the Engine. 





] ! 
Volume | 
—- Ratios. | H.P. [Reosiver, L.P, 


Stroke, 900 mm. (35.43 in.) ; 





| 

Speed, 98.427 revolutions per 
ae Fa Per\ Lett ..| 1 | 4.568 | s.8e77 
Right.., 1 4.5685 eny 


Piston-rod, 120 mm. (4.72 in.) 
Tail-rod, 110 mm. (4.33 in.) 


Indicated Horse- Power. 




















a H.P. Receiver. | L.P. Total. 
Left .. ..| 186.408 | 26.947 91.411 254.766 
Rem. «| Uae | see 91.411 280.280 
Total .| f? ore 585.046 


Steam temperature, 821 deg. Cent. (610 deg. Fahr.) at cylinder 
stop-valve. 
The company guarantee for their Schmidt condens- 
ing engines a steam consumption of 4.2 to 4.8 kilo- 
grammes (9.26 Ib. to 10.58 Ib.) indicated horse- 
wer-hour, with steam at 350 } Cent. (662 deg. 
ahr.) at the cylinder stop-valve. 
The —— station also contains two 
450 indicated horse-power vertical ‘compound con- 
densing engines, each coupled direct to a ‘‘ Kolben” 
revolving field three-phase generator of 300 effective 
horse-power, normal. The speed is 187.5 revolutions. 
The exciters are also direct-coupled and wound for 
75 amperes at 75 volts. The pressure and frequency 
are the same as those of the larger machine. 
The high and low-pressure sides of the engine rest on 
a common foundation-plate cast with oil-troughs and 
three bearings for the crank shaft. Steam distribution 
to the high-pressure cylinder is by two A get en 
a shaft governor regulating the cut-off. With this 
governor @ sudden and momentary modification 
of + 25 per cent,in the load leads to a modification 
in the speed no greater than + 2 per cent. 
Steam distribution in the low-pressure cylinder 





is by one piston-valve. The steam jacket cast round 
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the cylinders acts as a receiver; both cylinders and 
valve-chests are lagged with polished steel sheet. 
The crank-shaft is fitted on one side with the shaft- 
governor, and is coupled on the other by a flange- 
coupling to the shaft of the three-phase alternator. 
The auxiliary fly-whecl is also keyed on this flange. 

The condenser is mounted on the engine-room floor, 
in the rear of each engine; the vertical air-pump, 
which is bolted down upon the engine foundation- 

late, is operated from the high-pressure cross-head 
m2 a bell-crank and a connecting-rod. 

The shaft, connecting and eccentric-rods are of 
Siemens- Martin steel ; the piston-rod and valve-spindles 
are of crucible steel. ll pins are hardened and 
ground, 

These two vertical engines, each normally of 450 
indicated horse-power, frequently have to develo 
500 indicated horse-power. They run in parallel wit 
the Schmidt engine. Their principal dimensions are :— 


Diameter of high-pressure 


cylinder... oa ... 600mm. (19.68 in.) 
Diameter of low-pressure 

cylinder ose ave OD Es 2 
Stroke... =e on .» 600 ,, -(19.68 ,, ) 
Speed ... , 190 revs. per min. 


The company’s standard for vertical engines has now 
been fixed at double-beat valves for the high-pressure 
cylinder, and piston valves for the low pressure, the 
former allowing the use of superheated steam. 

The Schmidt engine runs parallel with one vertical 
engine on power load during the day, the two together 
being loaded to from 900 to 1100 horse-power. The 
second vertical engine runs for lighting, and it is 
fairly heavily loaded when all the lights are switched 
on. This condition of over-load has led the firm to 
decide upon putting down a Melms-Pfenninger steam 
turbine, the foundations for which are now being pre- 
pared. Its capacity will be 1500 horse power, and it 
will drive a ‘‘ Kolben” generator of the same type as 
the above, rated normally at 840 kilowatts. 

The company are the concessionnaires for the con- 
struction of the Melms-Pfenninger steam-turbine. 

We illustrate in Figs. 7 and 8 on page 273 the 
Breitfeld-Danek water-tube boiler. This contains a 
series of 140 steel tubes, 4.8 metres (15 ft. 9 in.) in 
length, 102 millimetres (4 in.) in outside diameter. 
There are two steam-drums 1 metre (39,37 in.) 
in diameter and 6.3 metres (20 ft. 8 in.) in length, 
with two steam-domes 600 millimetres (23.6 in.) in 
height and diameter, containing a centrifugal anti- 
see se device. The tubes are expanded in the 

eaders; the connecting-pipes between the headers 
and the steam-drum, an tween the former and the 
mud-drums in the rear, are also expanded in place. 
The steam drums communicate with the mud drums 
direct through two tubes. Baffle-plates are provided, 
as shown in the illustrations. The tube settings are 
made tight by conical rings, tightness increasing with 
the steam pressure. The boiler is fitted with the usual 
mountings and safety devices, The superheater, on the 
Karasek patent-—-Mr. Karasek is chief engineer of the 
boiler department in Karolinental —is built of 
wrought-iron tubes, small in diameter, and with 
thick walls. The tubes end in cast-iron headers. All 
the tube connections are easy of access. The tubes 
are held together by yim pear they are supported 
loose on the masonry, and can therefore paren ay 
Superheat can be regulated up to a temperature of 
deg. Cent. (752 deg. Fahr.), and can be varied 
without altering the masonry or the general arrange- 
ment of the superheater. Thisis contained in a masonry 
chamber, one end being in communication with the 
furnace, and the other with the smoke-flue, the latter 
being provided with a register. When the latter is 
completely closed, superheating ceases and the super- 
heater only acts for drying the steam. Steam flows 
through it on the counter-current principle; in the 
first portion of the tube-lengths the small particles of 
water carried out with the steam are vaporised while 
the steam is given the required heat in the second 
portion. The superheater can be cut off completely by 
a separate register, when the products of combustion 
are carried direct from the furnace to the chimney. 





Caxapian C'anats.—The water. borne traffic of Canada 
in 1907 was the t on record. The aggregate was 
20,543,639 tons, as compared with 10,523,185 tons in 
1906, showing an increase of 
movement did not exceed 9,000, 
expended upon Canadian canals at the close of March, 
1907, irrespective of outlay made by the Imperial Govern- 
ment, was 91,734,718 dols. 


Tenpers Invitep.—We have received a notification to 
the effect that tenders are invited from firms, who have 
already executed important work of the same class, for 
the construction of a dry dock of a length of 240 metres 
at the Royal Military Maritime Arsenal’ at Venice. 
Plans and conditions re to the work may be seen at 
the Ministero della Marina (Ufficio @el Genio Militare 
Rome, or at the Ufficio del io Militare for the Roy 
Navy, Venice. Tenders must be submitted at the above 
office in Rome by 6 p.m. on October 15. 








NOTES FROM THE NORTH. 
Guascow, Wednesday. 

G Pig-Iron Market.—Last Thursday morning 
the pig-iron market opened with a steady tone, but only 
some 1500 tons of Cleveland warrants changed hands at 
51s. 1d. October 6, and 503. 104d. three months. Cash 
iron was dead idle, and at the close sellers quoted 51s, 61. 
cash, 51s. 3d. one month, and 50s. 104d. three months. In 
the afternoon no business of any kind was done, but 
sellers’ closing quotations for Cleveland warrants were 
firmer for cash and one month at 5ls. 9d. and 5ls. 44d. 
respectively. The three months’ quotation was practically 
steady at 50s. 10d. sellers. On Friday morning a good 
tone prevailed and about 1500 tons of Cleveland warrants 
were put through at 51s. 6d. and 5Bls. 5}d: one month. 
Closing sellers quoted 51s. 8d. cash, 51s. 5d. one month, 
and 51s. three months, while there were buyers at 1d., 
4d., and 2d. less respectively. At the afternoon session 
the market was quiet, and only two lots of Cleveland 
warrants were dealt in at 51s. 74d. five days and 50s. 11d. 
three months. The close was steady at 51s. . cash, 
51s. 54d. one month, and 51s. three months sellers. On 
Monday morning the market was quite idle, no trans- 
actions of any kind taking place. The tone at the 
close wa; firm, sellers ey Cleveland warrants 
at 51s. 104d. cash, 51s. 6d. one month, and 50s. 114d. 
three months. In the afternoon the tone of the market 
was again firm, and 4000 tons of Cleveland warrants 
changed hands at 51s. 8d. cash, 5is. 74d. seven days, 
5ls. 44d. and 5ls. 5d. one month, and 503. 11d. 
three months. Closing sellers quoted 51s. 9d. cash, 
51s. 54d. one month, and 50s. 114d. three months. On 
Tuesday morning the market opened with rather a weak 
tone, but nearly 10,000 tons of Cleveland warrants were 
dealt in. That business was put through at from 51s. 7d. 
to 5ls. 5d. cash, 51s. 44d. and 51s. 4d. sixteen days, 
5ls. 6d. and 5is. 44d. six days, and at 50s. 84d. three 
months. At the close of the session the quotations were 
5ls. 54d. cash, 51s. 3d. one month, and 50s, 84d. three 
months sellers. In the afternoon a steady tone pre- 
vailed. and Cleveland warrants chan hands at 
51s. 54d. cash and ten days, and at 51s. 3d. one month. 
The turnover amounted to 2500 tons, and closing 
sellers quoted 51s. 6d. cash, 51s. 4d. one month, and 
50s. Sid. three months. When the market opened 
to-day (Wednesday) there was little doing, and the turn- 
over consisted of only one lot of Cleveland warrants at 
51s. 6d. cash, with buyers over. The closing tone was 
firm, and sellers quoted 51s. 74d. cash, 51s. 54d. one month, 
and 51s. three months. In the afternoon the tone of the 
market was very steady, but no dealing took place in 
Cleveland warrants. At the close the quotations were 
51s. 74d. cash, 51s. 6d. one month, and 51s. three months 
sellers, while buyers quoted 51s. 6d. cash, 51s. 4d. one 
month, and 503, 9d. three months. The following are the 
market quotations for makers’ (No. 1) iron :—Clyde, 61s. ; 
Gartsherrie, 61s. 6d. ; Calder, 623.; Summerlee, 62s. 6d.; 
Langloan, 68s. ; and Coltness, 88s. (all a te at Glas- 
gow); Glengarnock (at Ardrossan), 62s. 6d. ; Shotts (at 
Leith), 62s. 6d. ; and Carron (at Grangemouth), 63s. 6d. 


Sulphate of Ammonia.—The sulphate of ammonia 
market is still very firm, but the demand is somewhat 

uiet this week. The price to-day for ay delivery, 

lasgow or Leith, is 11/. 15s. per ton, while for October- 
December delivery the price is 11/. 17s. 6d. For lots for 
delivery during the first six months of next year, January- 
June, the quotation is a shade firmer at 12/. 2s. 6d. per 
ton, w or Leith. The amount shipped from Leith 
Harbour last week was 2516 tons. 


Scotch Steel Trade.—The general report from Scotch 
steel-makers is that little or no improvement has taken 
place in the trade. A scarcity of orders is still the cry, 
principally in the heavier departments, while inquiries 
are also stated to be only very moderate. The trade in 
lighter sections is , & fair volume of business being 
done, and it is believed that the demand for structu 
sections is likely to continue. The export inquiry is 
peepee unchanged, and the official prices have not 


Malleable-Iron Trade.—Practically no change of note 
has taken place in the malleable-iron trade of the West of 
Scotland. The difficulty of keeping the works running 
for the — num of shifts is still felt in some 
quarters, whereas there are, on the other hand, one or 
two makers who can boast of fairly full order-books for 
the present. Prices are still without change. 


_ Scotch Pig Iron.—The demand for ordinary Scotch pig 

iron continues, and quite a sl am of business ES 

recently been put through. consumers have been 

buying fair quantities, but the export inquiry is rather 
ull. 





LEGISLATION AGAINST STRIKES IN SwiITZERLAND.— 
Owing to the serious labour conflicts which have occurred 
in Switzerland during the last few years steps have been 
taken to guard against a repetition. The Berne Cor- 

ration as early as 1905 requested the Council of the 

ton to interfere, and an Act has been passed in the 
course of the nt year by a general vote, 35,129 voting 
for and 22,9 — arranging for arbitration courts, 
and providing for measures against riots, &c, during 
strikes. The Canton of Ziirich has, by 49,412 votes 
against 33,928, passed a General Strikes Act, prohibiting 
cketing and inflict: So gy for preventing persons 
see working by ily force, threats, or libel. The 
Canton of Graubiinden is contemplating the introduction 
of a somewhat similar measure, as is the Canton of Waodt, 


and all over Switzerland this move has been received with 
warm support on the part of most of the inhabitants. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Master Cutler of Hallamshire.—Mr. Douglas Vickers, 
J.P., of Cantley Hall, manages director of Messrs, 
Vickers Sons Maxim, Limited, was this week elected 
Master Cutler of Hallamshire. Mr. Vickers has not 
hitherto taken a prominent part in the public life of 
Sheffield, but is well known through the country, having 
an extensive connection with industrial concerns. In 
addition to his association with Messrs. Vickers, he is a 
director of the Parkgate Iron and Steel Company, 
Limited, Electric and Ordnance Accessories Company, 
Isle of Walney Estates Company, Wolseley Tool and 
Motor-Car Company, and the Midland Railway Company. 


Austrian Railway Nationalisation.—Sheffield manufac- 
turers are at present exhibiting a lively interest in the 
a ore made with the nationalisation of the Austro- 

ungarian railways. At present only about 2000 miles of 
railway remain in private ownership, and next year it is 
expected will see the complete nationalisation of the rail- 
way systems. One result of the State acquisition of the 
various properties will be the ex iture of — sums 
of money in improvements and extensions. ot only 
will the services be improved, but, what is of greater 
importance to British manufacturers, extensive additions 
to rolling-stock and the renewal of permanent ways are 
contemplated. On the systems just recently taken three 
millions sterling is foreshadowed, and next year orders 
for material will be placed. Inasmuch as it has been 
peg ane | decided that England and America shall have 
the bulk of the contracts, Sheffield manufacturers are 
See on obtaining a considerable share of the 
work. 


Brightside Foundry Company.—At the annual meetin 
of the Brightside Foundry Company the chairman ot 
consolation for the circumstance of decreased profits in 
the fact that the auxiliary departments of the company 
recently established were doing well, and fulfilling the 
ae for which they were intended, by providing trade 
‘or the parent business. The branch devoted to heating 
apparatus was doing particularly well, and although only 
two months of the present financial year bad elapsed, they 
already had 25 per cent. more orders on the books of that 
department than they had during the whole of last year. 
In connection with this branch they had opened offices 
and a non be at Birmingham, and had secured, 
among other important contracts, the heating of the Royal 
College of Science, Dublin, and the Natural History 
Museum, London. They had also during the year added 
a department for the manufacture of hydraulic machinery, 
which benefited the aren | by a demand for heavy cast- 
ings. During the past twelve months they had also built 
anew hinery ting shop, and pos had considerably 
improved their works by replacing obsolete machinery by 
new. The company have paid a dividend of 5 per cent., 
and carried 1000/. to the reserve fund. 


The Iron and Steel Trade.—The improvement referred 
to last week in the pig iron trade is maintained, and the 
impression now is that it represents a genuine buying 
movement. Some important contracts are stated to have 
been placed this week, and 6 all the inquiries 
prevailing have not resulted in actual business, manufac- 
turers are undoubtedly showing a keener disposition to 
come to terms. Having regard, however, tothe fact that 
the market for finished iron and steel still continues 
stagnant, it is hardly probable that the activity in the 
pig-iron market augurs a return of business. Locally, 
the majority of dealers in raw material are inclined 
to think that manufacturers have realised that prices 
have touched bottom, and that the present is an oppor- 
tune time for laying in supplies to tide over the next 
few months, when in the ordinary course the finished 
iron and steel trade should begin to show recovery. It is 
many months since agents and merchants dealing with 
pig iron trangacted so much business as during the pre- 
sent week. It is possible that makers of finished iron 
might book more orders were they prepared to cut prices 
a shilling or two a ton, but full Association rates are in- 
sisted on, as with the upward tendency in raw materials, 

t 





a reduction is ed.as impossible. More inquiries are 
coming in from the Indian and South American railways, 
and mskers of railway tyres and axles report that things 
are more cheerful. 


South Yorkshire Coal Trade.—The collieries in the 
Barnsley district have been busy during the week in 
anticipation of local “‘feast” celebration, and the 
short time which results from the general holiday-making. 
Notwithstanding the depression which the trade has ex- 

ienced in other directions, there is no falling off in the 

emand for from the Barnsley bed, and the demand 
for domestic supplies has been so well maintained that 
many pits are in the unique position for the summer 
months of having no stocks of household coal whatever 
on hand. This suggests a rise in prices, but inquiries 
to show that the demand has not been accompanied i 
any marked advance in values, and there is not muc 
likelihood that the rise from the present time to the 
end of the year will be more than normal, the excess of 
supply over demand in other quarters tending to keep 
Barnsley quotations on a level. Pit-mouth rates have 
not advanced, and it is stated that t values will 
probably continue operative until the end of September, 
unless severe weather sends up the demand. The bulk of 
trade now being done is with the London market, The 
steam-coal export trade remains brisk, and local pits are, 
in fact, sending considerably more coal to Hull than the 
i ear. is not a colliery working the thic' 
seams which has not a ready sale for every ton brought 
to the surface. Coking slack is still quoted very low, and 
Lvtle tearle ie being dose in coke iteell, 
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NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Trade.—There is a fair amount of 
business passing in pig iron, but transactions are still 
chiefly confined to buying for early delivery, there being 
a continued want of confidence in the future, notwith- 
standing that the time has arrived when purchases are 
usually made to meet autumn requirements. The better 
qualities of Cleveland iron are rather scarce, and values 
thereof are upheld, but the commoner sorts are very 
lentiful, and, as a consequence, are comparatively cheap. 
No. 1 Cleveland pig is 54s., and No. 3 g.m.b. 51s. Gd, 
bat No. 4 foundry is on sale at 493., No. 4 forge at 47s., 
and mottled and white each at 463. 6d. to 7d. 
few inquiries are in the market for East Ccast hematite pig 
delivered over periods next year, but would-be customers 
are not prepared to pay above current rates, and as 
makers are not at all inclined to accept such terms, busi- 
ness to any extent is not likely to result. The market 
quotations of hematite are based on 553. for mixed 
numbers, and on such terms both makers and merchants 
are prepared to sell. Spanish ore is very firm. Market 
quotations have not been actually raised, but eellers show 
a marked. inclination to advance their prices, and as they 
are very favourably placed, a rise may be looked for. 
Rubio, of 50 io cent. quality, is stiff at 14s, 9d. ex-ship 
Tees. Freights, Bilbao to Middlesbrough, are 3s. 104d. 


Manufactured Iron and Steel.—Very little new can be 
reported of the various branches of the manufactured iron 
and steel industries. The local holidays are over, and 
work has this week been resumed at the different estab- 
lishments on Tees-side. Many firms, however, are now 
only moderately off for work, and new orders are difficult 
to obtain. ee Aon declare that under existing conditions 
they cannot possibly afford to lower prices, and that 
rather than do so, and thus work at a loss, they will run 
short time. Steel-rail producers are well situated, and 
in this branch not only are inquiries , but orders 
keep coming to hand from time to time. Principal 
market quotations stand :—Common iron bars, 6/. 15s. ; 
best bars, 77. 23. 6d.; best best bars, 7/. 103.; packing 
iron, 6/. 10s.; iron ship-plates, 67. 5s. ; iron ship-angles, 
61. 15s. ; iron ship-rivets, 77. 2s. 6d.; iron girder-plates, 
6l. 103. ; iron ne ge 71. 5s.; light iron rails, 
61. 153.; steel bars, 6/. 7s. 6d.; steel ship-plates, 6/.; 
steel ship-angles, 5/. 12s. 6d.; steel ny + penne 71. 3 
steel strip, 67. 12s. 6d.; steel hoops, 62. 17s. 6d.; and steel 
joists, 57. 15s.—all less the customary 24 per cent. dis- 
count; whilst cast-iron chairs are 3/. 10s.; cast-iron columns, 
61. 10s.; heavy steel rails, 5/. 153.; and steel railway 
sleepers, 6/. 12s. 64.—all net cash at works; and iron or 
steel galv d corrugated sheets, 24 gauge, in bundles, 
127. 10s.—less the usual 4 per cent. 


Ooke.—Coke maintains its value, although there is 
rather more offering. Average blast-furnace qualities are 
still quoted 153. 6d. delivered here, and foundry kinds 
range from 17s. 6d. to 18s. 6d. f.o.b. 











A Rattway CoyTrotien.—The death of Mr. J. A. 
Stephenson, formerly rolling-stock controller on the 
North-Eastern Railway, has just occurred at York. Mr. 
Stephenson, who was seventy-five years of age, went from 
Northumberland to York, where he spent many years in 
the Queen-street engineering shop of the North-Eastern 
Railway. After having served for some years as engi- 
neer to the West Staveley collieries, he returned to the 
railway company, where he was entrusted with, the in- 
auguration of the ech-epalins 2 stem on the North- 
Eastern system. When the signalling department was 
incorporated with the traffic and engineering departments, 
Mr. Stephenson was Hg eye coaching and rolling-stock 
controller, a post which he held until 1901. 





ALUMINIUM WELDING.—Interesting experiments took 
ne yesminy snesuing at the works of the Albany 
‘om mpany, Ossory-road, Old Kent-road, 
S.E., conducted by Mr. J. F. Gugzenbuhl, Paris, the 
inventor of a new solder for aluminium. A number of 
aluminium strips were welded together, and a broken 
gear-case was repai For welding together two 
aluminium strips, the edges to form the joint are 
filed bevel, the two filed ends placed opposite’each other 
forming a V, and the solder is melted at the joint by an 


acetylene blow-pipe. For re a broken gear-case, 
a piece can be welded in; or the crack is cleaned by filing, 
the gear-case is placed on a smith’s hearth, the solder 
being melted in the crack by the pyre ae The sticks of 
solder used break short and show a highly crystalline frac- 
ture. The solder at a joint is much er under the file 
than the aluminium. Breaking tests under the hammer 
showed the joint to have a very —_ resistance, the test- 
piece invariably breaking oytside the joint. Among the 
samples brought over by the inventor were a sample made 
of two flat strips of aluminium welded together and ham- 
mered out cold at one. end, in which the soldering was 
seen to have elongated with the hammered portion ; two 
soldered pieces of a thin aluminium sheet which had 


remained thirty-five days in a highly-saturated brine ; and. 


& copper ring solde several months ago into a hole 
made in a piece of aluminium plate. e difficulty 
hitherto encountered, as is well known, was to obtain a 
welded joint with aluminium capable of lasting any 
length of, time. This new method appears to have 
given satisfaction in France to a number of automobile 
manufacturers and other industries, according to copies of 
testimonials which were shown us, the oldest of which 
dates from poe last. The British patent is con- 
trolled by Messrs. Hemans and Son, 61, Mark-lane, E.C. 





NOTES FROM THE SOUTH-WEST. 


Cardiff.—New business in steam coal has been some- 
what restricted, but quotations for the best Admiralty 
qualities have been steadily maintained. The bost 
has made 16s. to 16s. 9d. per ton, while secondary qualities 
have brought 14s. to 15s. 6d. per ton. Household coal has 
shown scarcely any change; the best ordinary qualities 
have made 15s. to 16s. per ton; No. 3 Rhondda large 
has brought 18s. to 18s. ae ton. Foundry coke 
been quoted at 17s. 6d. to 193. 6d. per ton, while furnace coke 
has made 15s. 6d. to 16s. 6d. per ton. As regards iron 
ore, Rubio has been quoted at 13s. 6d. to 14s. per ton, 
upon a basis of 50 per cent. of iron and charges, including 
freight, insurance, &c., to Cardiff or Newport. 

The ‘ Bel on.”—The Bellerophon will 
with her trials early in October. The turbines, boilers, 
and — machinery have been ready for some time. 
The erophon was laid down in December, 1906. 


Port Talbot.—In moving the adoption of the report of 
the directors at the 29th half-yearly meeting of the Port 
Talbot Railway and Dock Company, the chairman 
(Colonel Wright) said the total exports and imports in the 
half-year covered by the accounts were 897,553 tone, show- 
ing a decrease of 127,366 tons. The quantity of coal, 
coke, and patent fuel shipped amounted to 796,864 
tons, and he was glad to say that the shipments at 
the dock so far this half year showed an improvement. 


Water Supply of Cardiff.—The Great Western Railway 
Company is stated to have offered to deliver water from 
~y : vern Tunnel to Cardiff, within or near the boundary 
of the city. 


Sir W. T. Lewis.—Sir W. T. Lewis is retiring from 
the important post of general manager of the Bute ks. 
In early life Sir W. Lewis had a large and remunerative 
practice as mining engineer to the Duchy of Lancaster, 
and several important estates. He became general 
manager of the Bute Docks in 1880, and his administra- 
tion proved so successful that Lord Bute went to Par- 
liament for additional accommodation by the construc- 
tion of the Roath Dock. When Sir W. Lewis assumed 
the management of the Bute Docks, they comprised an 
area of 62 acres; this area has now been carried to 147 
acres. 





Tue Iron AND Street Instiruts.—The Autumn Meet- 
ing of the Iron and Steel Institute, to be held at Middles- 
brough, will take place on September 28, 29, and 30, and 
October 1 and 2. The following papers have been offered 
for reading :—‘‘ The Scientific Control of Fuel Supply,” 
by Professor H. E. Semptores 5 ** Metallurgy at the 
Franco-British Exhibition,”,by Mr. H. Bauerman ; ‘‘Gas- 
Producer Practice,” by Professor W. A. Bone; ‘The 
Constitution of Carbon Steels,” by Professor E. D. 
ago 3; “The Freezing Point of Iron,” by Professor 
H. C. H. Carpenter ; ‘‘ The Production of Finished Iron 
Sheets and Tubesin OneOperation,” by Mr. S. O. Cowper- 
Coles; *‘ The Chemical Control of the Basic gen nia 
Process,” by Mr. A. Harrison and Mr. R. V. Wheeler ; 
**The Mechanical Cleaning of Iron Ores,” by Mr. T. C. 
Hutchinson ; ** Messrs. Bell Brothers’ Blast-Furnaces from 
1844 to 1908,” by Mr. Greville Jones; ‘* The Influence of 
Silicon on the Physical and Chemical Properties of Pig 
Iron,” by Mr. A. Jouve; “‘Some Results of Experience 
with Electrically-Driven MRolling-Mills,” by , 
Koettgen and Mr. ©. A, Ablett; “‘ Electric Power 
Supply,” by Mr. C. H. Merz; ‘‘ The Future Develop- 
ment of the Metal-Mixer,” by Mr. A. E. Pratt; “A 
Test for Ascertaining the Relative Wearing Properties of 
Steel Rails,” by Mr. E. H. Saniter; **A Worksho 
Microscope,”. by Mr. J. E. Stead; ‘On ysis an 
Synthesis in the Foundry,” by Mr. J. E. Stead and Mr. 
1” Westgarth. The programme for the meeting includes 
the following ents :—On Monday, September 28, 
@ conversezione and concert in the Middlesbrough Town 
Hall, the guests being received by the Mayor and 
Mayoress. On Tuesday, September 29, at 11 a.m., there 
will, be a reception of the President, Council, and 
members, in the Victoria Hall, by the Mayor, after 
which papers will be read and discussed. In the after- 
noon the following works will be visited :—Messrs. 
Bolckow, Vaughan, and Oo., Limited; Messrs. Dor- 
man, Long, and Co., Limited (Britannia Works) ; the 
Linthorpe- Dinsdale Smelting Company, Limited ; 
Messrs. Gjers, Mills, and Co., Limited. On Wednesday, 
September 30, the morning will be devoted to the read 
ing and discussion of papers in the Victoria Hall. In the 
afternoon visits will be _ to the, site of the new 
graving docks of Smith’s Dock Company, Limited, on 
the Tees, or to the works of the Cargo Fleet Iron Com- 
i Messrs. Bell Brot 


, Limited, 
ol Dorman, Long. and Oo., Limited (Clarence Steel 
Works), the North-Eastern Steel Company, Limited, 


the Skinningrove Iron ee Limited morn- 
ing of Thursday, October 1,. will be occupied with pa 
In the afternoon a garden will be given by Sir Hugh 
Bell, Bart., and Lady Bell, at wap tag yg SES 
will also be visits to the works of Sir B. uelson 
™ a a 3 — William Whitwell and oo 
imited ; essrs. Richardsons, Westgarth, = 
Limited, and the Darlington Forge Company, Limited. 
On Friday, October 2, an excursion on the River 
Tees will be made at the invitation of the Tees Con- 
servancy Commissioners. There will also be visits to 
the various electric power-stations of the Cleveland and 
Durham Electric Power Gommeng, Leaiies 3 the New- 
castle-upon-Tyne Electric Supply pany. Limited ; to 
the Tees Dockyard of Messrs. R. Oraggs and 
Limited ; the Cleveland re of Messrs. Sir Raylton 
Dixon and Co., Limited ; the works of Messrs. Blair 
and Co., Limited. 


Limited, and berg. 





THE PARSEVAL AIRSHIP. 


Tue new airship of Major von Parseval, which has 
made several remarkable flights recently, belongs to the 
semi-rigid = It is a kind of sausage, 68 metres 
(190 ft.) in length, 9.5 metres (31 ft.) in diameter, and 
of a capacity ot 3800 cubic metres (134,000 cubic feet) ; 
nearly a quarter of this volume has, however, to be 
reserved for the ballonets, by means of which the bal- 


has | loon is kept sufficiently rigid to be agg ay by the 


aid of which it is made to rise or sink. The front of 
the balloon is round ; at the rear it tapers off contends 3 
this shape is to facilitate the steering operations. The 
ordinary helm is fixed at the rear below the balloon body ; 
the helms consist of a wooden frame over which sti 
cloth is stretched. The total area of the helm is 25 square 
metres (270 square feet) ; two-thirds of this area are rigidly 
connected with the body, the remaining third turns about 
@ vertical post. Two lateral fins, or sails, 16 square metres 
(172 square feet) in area, steady the motion. These sails 
and the helm covering are provided with openings. 

The ballonets are inflated by means of a motor, 
which can also be turned by hand; the stout hose for 
this inflation run under the body of the balloon. The 
gondola is suspended by ropes, and not rigidly attached 
to the ship, so that the gondola will always remain ver- 
tical. The suspension ropes pass over rollers running on 
two belts, which are attached to the sides of the balloon. 
The ship is driven by a Daimler motor of 114 horse-power, 
which, through a bevel gearing, turns the propeller at 
250 or 300 revolutions per minute. The propeller is built 
up of four blades of a stiff mater of a diameter of 
3.5 metres (114 ft.). The balloon shell weighs 750 kilo- 
grammes, the ropes, &c., weigh 100 kilogrammes, gondola 
with motor, cooling water, and 500 litres of benzene 
1300 kilogrammes, the trailer rope 100 kilogrammes, 
making up a weight of 2250 kilogrammes (about 2} tons). 
Allowing for the weight of the crew, &c., there remains a 
buoyant force of 900 kil mes (1980 lb.), It takes 
two hours to charge the balloon with hydrogen. 

Oa August 13 the ascent to 300 metres (1000 ft.) was 
made in half an hour. The motor was driven at a speed 
of 13 metres per second Partly against a wind of 10 metres 

second, The journey made on August 14, in tho neigh- 
urhood of Berlin, at an aver + of 250 metres, 
is, according to the Zeitschrift des Vereines Deutsc 
Ingenieure, estimated at 88 kilometres. The balloon was 
up for 2 hours and 40 minutes. The wind, pray against 
the ship, which returned to its station near Tegel, in- 
creased during the journey from 3 or 4 metres to 10 
metres per second. 





Tue Dunpertanp Inon-Org Deposits, Norway.— 
This large English concern has had a somewhat | 
career, and for the time being work is being . 

ding the raising of additional working capital. For a 
ong period about 1000 men have been engaged in the 
construction of railways, game | &c., and it has 
twice been necessary to increase the capital from 
18,000,000 kr. (1,000,0002.) to 30,000,000 kr., and it 
would appear that it has been expended without new 
capital being immediately forthcoming, so the men are 
leaving the place in large numbers. It is, however, 
reported that a new system will be adopted at the Dun- 
derland iron deposits, inasmuch as it is under contempla- 
tion to adopt the Swedish method for. briquetting used at 
South Varanger in preference to that of Kdison. 





Friep. Krupp, Essen.—According to a report just 
published, the Fried. Krupp ee had in 
their cupezmens, on January 1 of the present Bn! 
including 6198 officials, 63,084 against 64, on 
April 1, 1907. Of this total, 32,952 belonged to the steel 
works at Essen, with the ey Ty against 35,588 
on April 1, 1907 ; 5372 (against 4713) to the Frederick 
Al works at Rheinhausen ; 4336 (4582) to the Gruson 
works at Buckau ; 3580 (3552) to the Germania shipyard 
at Kiel ; 9447 (9273) to the coal-mines; 1108 (1139) to 
the Central Rhine works; 1002 (870) to the Annen steel 
works ; and 5171 (4730) to the iron-ore mines. The in- 
crease in the wages paid during 1907, as compared with 
1879, was 77 percent. The average wages paid at the 
steel works per day per person amounted to— 


Marks, 
1902 oe és oe ob ee oe 4.52 
1903 oe - oe bs es oe 4.56 
1904 ee ee ee Se os ee 4.88 
1905 6s oo ve ee se ee 6.12 
1906 oe os ee os ee oe 6.35 
1907 6.35 


The workmen’s colonies at Essen are called the Westend, 
the Nordhof, the Baumhof, the Schederhof, the Cronen- 
, the Alfredshof, the Friedrichshof, and the Alten- 
hof (the latter for disabled and pensioned workmen), and 
they contain 5060 residences, including some detached 
houses at Essen. In addition the firm has rented 318 
residences from private owners for a number of 

The firm has erected a large number of hospitals, | 
houses, bath-houses, &c. The firm paid during 1 
according to the Imperial insurance laws :— 


Marks. 
Sick fands a 2 os = a 1,393,883. 87 
Accidental insurance .. a ‘ os 1,577,014.46 
Disablement insurance 86 : 514,934.29 


Total oe > oe oe 3,465,832. 62 
Further, the firm paid in voluntary contributions, accord 
ing to its statistics :— 








. . _—_ 
upport and family fun 15,038. 
Pe eas pension fund 1,847,754.69 
Officials’ pension fund.. ‘ 286,145.70 
Total .. ee op oe 1,648,988.77 
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om, : ee and Gotch, Melbourne; Sydney ; Brisbane ; 
erth. 


Turner and Henderson, Sydney, N.S.W. 

T. Willmett and Co., Townsville, North Queensland. 
W. C. Rigby, Adelaide, South Australia. 

Melville and Mullen, Melbourne, Victoria. 

Austria, Vienna: Lehmann and Wenuzel, Kirntnerstrasse. 

Bgs.erum : E. F. Satchell, 314, Place du Chatelain, Ixelles-Brussels. 

CanapbA, Torou.to, Ont.: Wm. Dawson & Sons, Manning Chambers. 

Epinsure@s : John Menzies and Co., 12, Hanover-street. 

France, Paris: Boyveau and Chevillet, 22, Rue dela Banque. For 
Subscriptions and Advertisements, L. Fournet, “ Revue 
Mineralurgique,” 31, Rue de la Victoire. Also for Advertise- 
ments, Agence Havas, 8, Place de la Bourse. 

Germany, Berlin : A. Asher and Co., 13, Unter den Linden. 
Frankfurt-am-Main : For Advertisements, G. L. Daube & Co. 

ee 2 F. A. Brockhaus. 

Mulhouse : H. Stuckelberger. 

Guiaseow : William Love. 

Inp1A, Calcutta: Thacker Spink, and Co. 

Bombay : Thacker and Co., Limited. 

Iraty : U. Hoepli, Milan, and any la 

LiveRPOOL : Mrs. Taylor, Landing Stage. 

MANCHESTER : John Heywood, 143, Deansgate. 

New ZgaLAND : Gordon and Gotch Proprietary, Limited, Welling- 
ton, Auckland, and Christchurch. 
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THE BRITISH ASSOCIATION, 

On Wednesday next, September 2, the seventy- 
eighth meeting of the British Association for the 
Advancement of Science will be opened at Dublin, 
under the presidency of Mr. Francis Darwin, 
F.R.S., of Cambridge. It will be the eighth time 
that the Association has crossed the Irish Channel, 
and the fourth visit to the capital of the sister isle. 
The other Irish cities which have entertained the 
British Association are Cork, once, in 1843, and 
Belfast, three times, the last time in 1902. There 
is no rotation in these visits. But after the in- 
auguration of the Association at York in 1831, the 
scientists went to the old universities, and then 
to Edinburgh, and in 1835 to Dublin. The old 
universities and the Scottish capital having re- 
peatedly been revisited, the turn of the Irish capital 
and university centre re-occurs naturally. 

Times have somewhat—and yet not much we 
sometimes suppose—altered since Dublin first wel- 
comed a gathering of scientists from all parts of the 
kingdom in 1835. The placing, on that occasion, of 
one of the finest steamboats at the dis of the 
members by a Liverpool merchant, Sir John Tobin, 
is a fact which has had a sequel in quite recent years, 
when Mr. Carnegie acted as the host of the Iron 
and Steel Institute on their journey to the United 
States. And when it is recalled that the directors 
of the Dublin and Kingstown Railroad provided the 
visitors eo conveyance from the coast 
to the capital in 1835, those who took part in the 
South Africa meeting of 1905 will remember that 
they were always conveyed gratuitously from ship 
to shore, and right over thousands of miles of rail- 
ways. In fact, every member of the 1905 meeting 
was toa large extent the guest of the Colonies he 
was 2? and more or less he is wherever he 
goes with the Association, and will be so next year 
when proceeding to Winnipeg, and for the thi 
time to Canada. 

The Provost of Trinity College, the Rev. Dr. 
Bartholomew i presided over the assembly of 
1835. It is not the custom of the Association now 
to select the presiding officers from the town which 
is giving hospitality, and it has long become the 
custom that presidents should deliver addresses. 
Dr. Lloyd did not do so. It.may have been from 
reticence or disdain, or it may have been for other 
reasons. Reticence is not at present the failing 
of the average president; a certain amount of 
condescending disdain from the grand leaders of 
the great universities—as barren sometimes as self- 
opinionated—had occasionally to be borne by the 
ardent scientist of those and later days. If Dr. Lloyd 
did not oon | deliver an address, Sir William 
Hamilton, the mathematician and Astronomer Royal 
of Ireland, did so, and members had not much to 
complain about. Hamilton officiated as one of the 
honorary secretaries. Another Lloyd, a reverend, 
of course, Dr. Humphrey Lloyd, again presided 
when the Association accepted a second invitation 
to Dublin in 1857. The two lecturers of the meet- 
ing were the great traveller Dr. Livingstone, who 
discoursed on ‘‘ Recent Discoveries in Africa,” and 
Professor William Thomson, who lectured on the 
‘* Atlantic Telegraph.” When Dublin entertained 
the Association for the third time, in 1878, William 
Spottiswoode, then President of the Royal Society, 
occupied the chair; Mr. G. J. Romanes lectured on 
‘* Animal Intelligence,” and Professor J. Dewar on 
** Dissociation or Modern Ideas of Chemical Action,” 
while Huxley was chairman of the department 
for anthropology, then a sub-section of biology, 
and now one of the most popular sections, H. ‘The 
words of Huxley on the controversies of the time 
have been quoted as a ‘* Whoever may 
be here thirty years hence—I certainly shall not 


1 | be—will find that the very paradoxes and horrible 


conclusions, things that are now thought to be 
to shake the foundations of the world, will 
t time have become parts:of everyday know- 
ledge, and will be taught in our schools as accepted 


285 | truth, and nobody will be one whit the worse.’ 


Thirty years have passed. The British Associa- 


287 | tion is again assembling at Dublin, and Mr. Francis 
1! Darwin, a son of the great man to whose “ hor- 
292 | rible conclusions ” Huxley had indirectly referred, 


ing to a certain extent selected for 
ifty years have’ passed since the 


will preside, 
that very fact. 





theory of natural selection was proclaimed. What 


Huxley predicted has come to 
one whit the worse. So it has 
of Galileo. , ; 

That Dublin is noted for its learned institutions 
and the excellence of its public buildi we can 
read in every guide-book. It is doubtful whether 
Ptolemy meant Dublin by his Eblana. Certainly. 
Dublin is a place of ancient record. The Dyflin 
of the Danes, who settled there in 832, was the 
capital of an important kingdom, and it has re- 
mained the seat of the Government in Ireland 
from the Anglo - Norman invasion, since 1170, 
Trinity College, re-founded in the time of Elizabeth 
in 1591 ; the Royal University ; the Royal College 
of Science; University College; the Alexandra 
(Women’s) College ; the Royal Irish Academy, the 
leading learned society, dating from 1786 ; the older 
Royal Dublin Society, established in 1730, more de- 
voted to the promotion of agriculture and trade ; 
and the Royal College of Physicians, have all 
thrown their buildings o to the Association. 
The Lord-Lieutenant of land, Lord Aberdeen, 
has accepted the office of Vice-Patron, the King 


and nobody is 
since the time 


being the ent Patron of the Association ; 
the Chief , Mr. A. Birrell, is one of the 
Vice-Presidents. 


foe eg ty 
arty ; the Provost of Trinity College, the Lady 

yoress, the Principal of Alexandra College, the 
Royal Dublin Society, the Classical Society, the 
Royal Astronomer, and others will receive the 
members. There will even be a special perform- 
ance in the Abbey Theatre, the Irish national 
theatre. The two discourses of the meeting week 
have been entrusted to Professor H. H. Turner, of 
Oxford, who will lecture on ‘‘ Halley’s Comet,” and 
to Professor W. M. Davis, of Harvard College, Cam- 
bridge, Boston, whose subject will be ‘‘ The Lessons 
of the Colorado Cajion.” 

Mr. Francis Darwin would disappoint his audience 
if he were not to dwell in his presidential address 
on researches which we all connect with the name of 
Darwin. As one of the lecturers of the Glasgow 
meeting of 1901, Mr. Darwin, who is a botanist, 
discoursed on the movements of plants. It is under- 
stood that he will deal with these movements as 
illustrating his ideas concerning stimulus and reac- 
tion, and that the consideration of morphological 
changes will lead him up to Hering’s thesis that 
memory is a universal function of organised matter, 
and to a discussion of the heredi nature of 

uired characteristics, yet an unsolved problem. 

e Dugald Clerk, F.R.S., will preside in the 
Engineering Section, G, in which we are more 
——- interested. The subject of his address 
will be the thermodynamics of steam-engines, with 
particular reference to Lord Kelvin’s views. The 
conversion of Kelvin to Joule’s views took place 
in the years 1850 and 1851; those views were 
discussed by the Institution of Civil Engineers in 
1853, and Mr. Dugald Clerk will, we understand, 
trace the development of our knowledge from those 
days. The report of the Committee on ‘‘ Gas Ex- 
plosions ” will be discussed in a joint meeting with 
the Physical and Chemical Sections. Last year, at 
Leicester, the engineers and chemists discussed the 
same problems, and the discussion was one of the 
most notable features of the meeting. Papers on 

te subjects, by Mr. Emerson Dowson on 
af Pieteer ” an P. W. Robson on ‘ Suc- 
tion-Gas Producers,” will carry this line of research 
further. A paper referring to motors will be read 
by Mr. F. H. Royce, ‘*The Causes of Wear in 
Motor.Vehicle Machinery ;” Mr. Gerald Stony will 
es on ‘* Recent Advances in Steam-Turbines,” 

r. F. W. Lanchester on ‘* The Laws of Flight,” 
Mr. Worby Beaumont on ‘‘ A Fundamental r 
in the Theory of Power Transmission by Belts,” 
Messrs. J. Brown and M. F. Fitzgerald on 
‘* Rotating Discs,” Mr. F. Douglas Fox on ‘‘ Railless 
Traction,” and Mr. W. Rosenhain on ‘The Study of 
Breakages,” while Sir Howard Grubb will describe 
‘*A Clock-Driving Mechanism for Equatorial Tele- 
scopes.” Finally, Captain Riall Sankey will intro- 
duce the question of ‘‘The Utilisation of Peat for 
Making or Charcoal.” This subject, so im- 
portant for Ireland, will also occupy the chemists ; 
and Dr. Woltereck, Mr. Adeney, Professor John- 
son, Professor Ryan, and others are expected to 
contribute to the discussion. 

In Section A (Mathematical and Physical Science), 
Dr. A, Shaw, iii reecide Direc 7. = A ee 
logical Office, will ide, and hi ress on the 
sian of Government institutions to the ad- 
vancement of science will have particular refer- 
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ence to his own work, which can only become 
useful, and really useful, if it receives warmer 
support from the public than it has so far enjoyed. 
Several prominent foreign meteorologists are ex- 
pected as visitors. 

The President of Section B (Chemistry), Pro- 
fessor F. 8S. Kipping, F.R.S., has made his name 
chiefly by researches in organic chemistry, and he 
will read a paper upon one of his most noteworthy 
investigations—the study of optically active silicon 
compounds. In his address he will, however, dwell 
upon matters of technical importance, the steps 
that might be taken to arrest the downward move- 
ment of the chemical industry in the United 
Kingdom. Dr. Kipping is, at Nottingham, right 
in the centre of certain industries, and his views on 
what technical education should really aim at will 
be of particular interest. The latter subject will 
also be dealt with in Professor H. E. Armstrong’s 
paper on “The Curriculum in Chemistry.” Several 
of the discussions to be raised in the section will be 
natural sequels to last year’s proceedings. Among 
these we mention Professor Pope and Mr. Barlow’s 
papers on ‘‘ Valency.” Professor Procter’s report 
on the ** Chemistry of Colloids,” and Dr. Hiibner’s 
paper on the ‘ Mercerisation of Cotton,” should 
attract engineers. Both Professor Kamerlingh 
Onnes and Sir James Dewar will contribute papers 
on the liquefaction of helium. 

The Sub-Section of F, on Agriculture, under Sir 
Horace Plunkett, is a new departure ; Section F, 
over which Mr. W. M. Acworth will preside, is 
devoted to Economic Science and Statistics. Major 
E. H. Hills, C.M.G., will take the chair in Section E, 
Geography, and will deal in his address with various 

roblems relating to the survey of the British 

mpire. Captain H. G. Lyons, F.R.S., director 
of the Egyptian Survey, Mr. E. A. Reeves and 
Lieutenant F. V. Thompson, and others, will 
also speak on surveying. In the Geological Sec- 
tion, é, Professor J. Joly, the President, will refer 
to his researches on radium and geology. The 
Educational Science Section, L, will listen to two 
very general papers: the address by the Presi- 
dent, Pochane . ©. Miall, on ‘* Useful Know- 
ledge,” and Professor H. E. Armstrong’s paper on 
‘*The Outlook, a Grand Experiment in Educa- 
tion ;” discussions will be the rule, rather than the 
reading of papers, of the proceedings. 

Scientifically , therefore, the coming Dublin meet- 
ing should be interesting. A number of works and 
manufacturing establishments, notably Guinness’s 
Brewery, will be open to members, and a very 
tempting programme of excursions has beenarranged 
for the Saturday. The geology, botany, and zoology 
of the district command especial interest, and 
archeologists will, of course, find plenty to study. 
The local secretaries, to whom the members will be 
much indebted, are Messrs. J. McGrath, LL.D., 
John Mulligan, W. H. Thompson, M.D., D.Sc., 
and W. E. Thrift, M.A. The eption Room at 
Trinity College will open on Monday, August 31. 





INFLAMMATION SPEEDS OF EXPLO- 
SIVE GAS MIXTURES 

Dr.-Inc. A. NAget, of the Engineering Labora- 
tory of the Technical High School at Dresden, has 
been conducting some instructive experiments on 
the inflammation speeds of gas mixtures, such as 
we use in our internal-combustion engines. It is 
well understood that the experiments of physicists 
and chemists like Berthelot, Mallard and Le 
Chatelier, Dixon, Bone, and others, which were 
chiefly made in tubular vessels, introduce features 
into the processes which do not correspond to the 
real state of affairs in our motors. The gas-engine 
experiments of Dugald Clerk and of Korting, on 
the other hand, do not admit of a direct com- 

rison with the combustion processes as going on 
in engines of different construetion. Niigel hence 
decided on spherical bomb experiments, and he 
makes use of the bomb with the aid of which 
Langen some years ago investigated the explosive 
pressures of hydrogen and carbon monoxide. If we 
ignite a gas mixture, contained in a spherical 
bomb, at the centre of the sphere, we may assume 
that the waves will be propagated in concentric 
shells of increasing radius, and that the various 
forces will act uniformly in all directions. Com- 
parable results are hence more likely to be obtained 
than in other vessels. The full account of Niigel’s 
researches is to be published in the Mitteilungen 
tiber Forschungs arbeiten, which the Verein Deutscher 
Ingenieure issues ; for the present, the author has 





contributed an illustrated descriptive article to the 
Journal of the Verein. 

The bomb is a steel sphere, having a wall 1 in. in 
thickness, 400 millimetres external diameter, of a 
capacity of 33.5 litres (about 7.5 gallons). The in- 
ternal surface is entirely spherical, except at two 
spots to be mentioned, and the cover of the bomb is 
a spherical calotte, which is held down by ten 1-in. 
bolts, and packed with lead. The gas-inlets are 
through four Victoria valves, of which three are 
provided in the cover, and the fourth in the bottom 
of the bomb. The upper electrode, of platinum, is 
suspended from brass hooks ; the lower electrode 
rests on a brass wire, which enters the bomb from 
below, through an iron bolt, which is fixed by 
means of | and insulated from the bomb by a 
porcelain sleeve. This electrode-holder forms one 
deviation from the spherical shape; the other 
is the pressure-gauge. After many experiments a 
manograph of the Elsissische Elektricitiitswerke, 
at Strassburg, was adopted. The indicator springs 
are corrugated steel discs, 36 millimetres (1.4 in.) 
in diameter, and of different thicknesses. The 
diaphragm used is held between two steel rings, 
which are fixed in the cover of the bomb, only 
a few millimetres outside the true sphere. The 
pressure on the diaphragm is transferred to 
a mirror, illuminated by an arc-lamp, and is 

hotographically recorded on a revolving drum. 

he details of this optical indicator and the 
switching arrangement are very interesting. The 
screen in front of the arc is withdrawn by the 
ignition device of the Niirnberg gas-engines, and 
— has been made that only one spark passes. 

e bomb is, of course, placed in a water-cooler. 

The gases experimented with were mixtures of 
air with hydrogen, coal-gas, or producer-gas. The 
hydrogen was taken from a holder of 800 litres 
(175 gallons) capacity, and a sample of 100 cubic 
centimetres was alwaysanalysed. The coal-gas and 
the producer-gas were mixed with air in a large gas- 
holder of 50 cubic metres (1750 cubic feet) capacity ; 
the bomb was charged with the respective mixture 
direct from the holder, then evacuated, and refilled 
with the same mixture. Gas samples were not 
analysed in this case. This seems to be a weak 
point of such researches, which, we are afraid, has 
not received due attention. We are not certain 
that the opening of the valves does not give rise to 
what—in exaggerated language—would be a distil- 
lation process. The mixture may possibly pass out as 
it is, or the lighter gases may ab out first, and the 
gas mixture become different from that we had been 
preparing. Sample tests would hardly tell us, as 
they would suffer from the same drawback. The 
concentrations used were :—Mixtures of air with 
10, 14, 18, 21, and 2% per cent. of hydrogen ; air 
and 8, 11, and 16 per cent. of coal-gas ; air and 30 
and 46.5 per cent. of producer-gas. The two latter 
mixtures—coal-gas and producer-gas—were tested 
at the temperatures of 15 and 75 deg. Cent. (59 and 
167 deg. Fahr.). 

In conducting the experiments it was found that 
the gauge did not show any lag under the rapid 
explosion fluctuations, while a lag had been observed 
when the gauge was standardised at more slowly- 
changing pressures. The results may, therefore, 
be considered as reliable ; but the point will be in- 
vestigated further. The inflammation period, or rate 
of propagation of the flame, can, strictly speaking, 
not be determined. All that we can do is to 
examine the pressure curve, and assume that the 
maximum pressure recorded will indicate the end 
of the combustion period ; the length of the period 
can then be deduced from the diagram. As a rule 
the curves show a decided rise up to a certain point, 
and then a slow fall. Sometimes, however, the 
culmination was not distinct, probably because cool- 
ing by radiation had already commenced during the 
combustion period. 

In the case of hydrogen, the propagation of the 
flame was found to be independent of the initial 
gas — (ranging from 0.5 to 3 atmospheres 
absolute) for low hydrogen concentrations ; the more 
concentrated mixtures burned more rapidly when 
the initial pressure was increased. In the 24.5 per 
cent. hydrogen the flame travelled at about 
8 metres (26 ft.) per second at 0.5 atmosphere, and 
at 14 metres (46 ft.) per second at mene 8 3 atmo- 
spheres initial pressure. According to Berthelot, 
an explosion wave should be set up in a mixture 
containing 23.3 per cent. of hydrogen ; Niigel never 
observed any explosion wave. “The cooling curves 
were smooth with the very diluted and with the 
concentrated mixtures. In the medium concentra- 





tion mixtures, however, the cooling curves were 
somewhat irregular and serrated, showing what is 
called ‘‘embroidery.” It is noteworthy that in 
these cases—and only in these—a hissing or how]l- 
ing sound was heard ; this noise set in after the 
ignition and kept on after the end of the explosion. 
In the other cases the explosions were noiseless. 

Passing to coal-gas and producer-gas we find that 
at high gas percentages the initial pressure— 
ranging up to 8 atmospheres (114 lb. per square 
inch)—influenced the speed of the inflammation 
only slightly. In mixtures of low gas concentra- 
tion the initial pressure had a distinct influence. 
The greater the pressure, the slower the flame 
travelled; in an 8 per cent. coal-gas and air 
mixture the flame went out again, and the com- 
bustion was not complete even after ten explosions. 
The speeds observed in coal-gas were: 0.5 metre 
(20 in.) per second, or less, in 8 per cent. gas; 
1.5 metres (5 ft.), or less, in 11 per cent. gas ; from 
3 to 4 metres (10 ft. to 13 ft.) in 16 per cent. gas. 
When the temperature of the gas mixture to be 
exploded was raised to 75 deg. Cent., this speed 
rose in one case from 3.5 metres to 3.8 metres ; in 
the poorer mixtures the initial temperature, 15 deg. 
or 75 deg. Cent., mattered little. 

In the producer-gas mixtures of 30 per cent. the 
speed was about 0.5 metre per second, going down, 
as we said already, to half that value, -or less, as 
the initia] pressure was increased to 8 atmospheres. 
The producer-gas mixture of 46.5 per cent. gave a 
speed of 2 metres or more (6.5 ft.). At the initial 
temperature of 15 deg. Cent. it was, in the latter 
case, 1.95 metres ; at 75 deg. Cent., 2.1 metres per 
second. Determinations of the calorific power of 
the coal-gas—undiluted with air—in a Junkers 
calorimeter yielded 4297 calories per cubic metre ; 
the producer-gas yielded 1183 calories. The 8 per 
cent. coal-gas would thus have had a value of 343 
calories, and the 30 per cent. producer-gas of 355 
calories. The two mixtures had therefore approxi- 
mately the same colorific power ; yet greater speeds 
were obtained in the producer-gas, probably on 
account of its methane contents. Comparing the 
producer-gas of 46.5 per cent. with the coal-gas of 
16 per cent., the heating value of the former being 
about 550 calories, that of the latter 687 calories, 
we find that the flame travelled at 4 metres per 
second in the coal-gas, and only at 2 metres in the 
ee page In the 24.5 per cent. hydrogen— 

eat value about 600 calories per cubic metre—the 
flame travelled at 12 metres per second. 

In discussing the results of these, experiments, 
which will becontinued, Dr. Niigel refers to the un- 
certainty of the temperature estimates. The first 
ignited gas particles will be compressed after igni- 
tion, the last ignited icles will be compressed 
before being fired. The final temperatures will be 
very different. Heat conduction and convection, 
dissociation, and radiation will diminish these dif- 
ferences ; in our gas-engine cylinders, of irregular 
shape, the differences will be considerable. 








THE RAILWAY SITUATION. 

THE most notable feature of the railway situation, 
as disclosed at the various general meetings held 
during the past month or six weeks, has been a 
reduction in receipts and a rise in working ex- 

nses. Seventeen of the leading railways are 

istributi reduced dividends, whilst five only 
maintain their rate. At several of the meetings 
attention was drawn to the extreme suddenness 
with which the shrinkage in business made its 
appearance. On the North-Eastern line indeed 
the receipts for the first two months of the year 
were in excess of the corresponding period of 1907. 
By the middle of March, however, this increase 
had been wiped out, and by the end of the 
half year the deficit, as compared with 1907, was 
no less than 160,000/. The chairman of the 
Midland Railway Company referred to the rapidity 
of the change from prosperity to depression as un- 
precedented, and Sir Alexander Henderson, address- 
ing the meeting of the shareholders in the Great 
Central Railway, remarked that up till the very 
end of the year there was a steady increase week 
by week in the receipts, and then came a decline so 
sudden that for the first three months of the half- 
year it was eg to effect corresponding 
economies. In fact of this condition: of affairs, 
nevertheless, railway men of all grades have been 
demanding higher wages and easier hours. The 
returns of all the companies, however, show that 
though during the decade ended 1906 gross receipts 
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have increased from 93} millions to 117} millions— 
i.e., by 25 per cent.—working expenses have gone 
up from millions to 72? millions, or at a rate of 
37 per cent., and that part of the working expenses 
represented by the wages bill has risen 32} per cent. 
Hitherto in periods of bad trade the companies 
have endeavoured to retain as many of their oe 
as possible, often finding jobs for men at lower 
rates rather than reduce their staff in times 
when exceptional difficulty would be found in the 
obtaining of fresh employment. This practice, it 
would seem, is no longer practicable, a several of 
the chairmen spoke with regret of having been 
compelled to dismiss many men during the last six 
months. 

Mr. W. J. Stevens has recently observed that 
out of 486} millions of capital invested in the 
ordinary shares of railways no less than 250 
millions receive no dividend. Moreover, for the 
first time on record, a boom period has passed 
without substantial benefit to the railway share- 
holders. The gross receipts for the two years 
1906-7 showed an increase of 8 millions, but nearly 
6? millions were absorbed in increased working 
—- Taking the year 1907 alone, matters were 
still worse, as out of an increase of 4} millions in 
receipts, but 428,0001. found its way into the pockets 
of the shareholders. Under these conditions it is not 
surprising that the boards of the various companies 
are anxiously casting about for a remedy. This is 
quite naturally being sought in the restriction of 
competition, but it is by no means certain that 
any very extraordinary advantage is thus to be 
gained. Of course, it is a commonplace that when 
a great railway has been formed by the amal- 

mation into a unit of several small companies 

th the shareholders and the public have benefited, 
but the combinations now in view are quite different 
in character. In an amalgamation the number of 
directors and of highly-paid officials can be greatly 
reduced, and other economies follow the unifi- 
cation of the previously distinct undertakings. 
A combination even as close as that of the South- 
Eastern and Chatham undertakings offers, however, 
sensibly less opening for effecting economies, and 
it is not improbable that that now proposed 
between the Great Northern, Great Central, and 
Great Eastern Railways will prove less beneficial 
to the shareholders than is anticipated, whilst the 
public will certainly lose in some respects whatever 
it may gainin others. It is true, of course, that the 
cost of goods collection can be reduced. Some dis- 
tricts, in fact, are now traversed by the collecting- 
carts of all three companies, and traffic is in cases 
carted past two or three stations in order to reach 
still another. The cost of this goods collection for 
the three companies named amounts tuo 1,120,0001., 
but it is not easy to estimate what percentage of 
this it will prove ible to save. 

The Midland-North-Western agreement is even 
a less closely-knit combination than the foregoing. 
It has reference merely to competitive traffic, the 
receipts from which are to be pooled, and the surplus 
left after payment of 20 per cent. to the company 
actually handling the traffic is to be divided in pro- 
portion to the total receipts at the competitive 
points of each company for a term of years prior to 
July 1 last. 

Whilst greater economies would result from 
an amalgamation than from agreements of the 
kind under discussion, the latter are much more 
easily and cheaply effected. Quite apart from a 
natural opposition to an amalgamation on the part 
of prominent officials and directors, who might 
suffer displacement, Parliament, with its charac- 
teristic tendency to burden business, has raised a 
very effective obstacle to such transactions by im- 
posing on them excessive stamp duties. It is 
stated that an amalgamation of the South-Eastern 
and Ohatham Railway Companies, which would in 
sll probability be a benefit both to the public and 
the shareholders, would necessitate the payment of 
no less than 200,000). in stamp duties. These 
duties originated in times when the land was the 
prevailing interest in Parliament, and Members 
took every opportunity of shifting to other shoul- 
cers the burdens that, by the ancient constitution 
of the country, rightfully fell on their own. 

In some respects passengers will undoubtedly 
gain by these combinations. A return-ticket will 
be available over any line of the combination, and 
steps are to be taken to make trains at junction 
points fit in with each other, whilst as matters 
stand considerable trouble has, in many instances, 
been gone to with a view to avoiding just such an 





arrangement. In other regards, however, passengers 
are likely to suffer. Lord Stalbridge stated frankly 
that in the immediate past passengers had had more 


accommodation than they were fairly entitled to, 
and that this state of affairs would be remedied. It 
can hardly be doubted, indeed, that in many in- 
stances passengers are being carried at an actual 
loss. Commonly, the difference between receipts per 

nger-mile and cost per train-mile of all trains 
is a matter of pence merely, whilst in the case of 
goods trains the margin is expressed in shillings. 
Considering the enormous cost of equipping and 
maintaining a line for passenger traffic as com- 
pared with what would be n were goods 
only to be conveyed, it is hard to resist the con- 
clusion that passengers are largely being conveyed 
at the cost of the traders, who pay enhanced rates 
to provide for the luxurious carriages and fine 
stations demanded by the passenger. 

It would be interesting to learn what portion of 
the passenger traffic is most profitable. Chairmen 
now claim that the disappointing results shown in 
so many cases are to a very large degree due to the 
loss of the short-distance hasbeen traffic, owing to 
the competition of trams, often rate-aided. Cer- 
tainly the North London and Great Eastern Rail- 
way Companies, and the companies south of the 
Thames, have suffered large losses in their gross 
receipts, due to the diversion of traffic by the 
trams and motor-omnibuses. The chairman of the 
London, Chatham, and Dover Railway Company 
stated that, as compared with so short a time as 
five years ago, the loss of receipts from the short- 
distance traffic was 180,000). per annum. The 
North London Railway Company, from the same 
cause, has seen its dividend fall from a —— 
74 per cent. to 34 per cent. for the last - 
es whilst the Great Eastern Railway, which 

ad made a very large outlay for the accom- 
modation of suburban passengers, finds this half- 
year a further fall of 36,0001. in its receipts from 
this source. At several of the meetings com- 
plaints were made that the tramway competi- 
tion had not been met by a still further reduc- 
tion of fares; but we believe the officials of the 
companies are quite correct in maintaining that 
this resource would be futile. The lowness of the 
fare is only one of several attractions offered by the 
tramcars and omnibuses in the case of short-distance 
traffic ; and even if the fares by rail were the lower 
of the two, it is probable that only an insig- 
nificant fraction of the former clients would be 
regained. As matters stand it is questionable if 
the fares now often charged are really remunerative 
directly, though they may help the net revenue by 
improving the load factor of the line. 

Electrification of the suburban lines has been 
urged as a possibly adequate reply to the tram and 
bus-competition, but results hitherto obtained with 
electrified lines have not been particularly pro- 
pitious, though both the North-Eastern and the Lan- 
cashire and Yorkshire Companies appear satisfied 
with the electrical working of their longer-distance 
suburban trains. The London, Tilbury, and South- 
end Railway Company reports, however, that, so 
far, electrical working has proved much more ex- 
pensive than steam, and as regards the Heysham 
single-phase system, the chairman of the Midland 
Railway ee referred to it simply as an ex- 
periment, and, whether intentionally or not, gave 
the impression that here again the cost was proving 
greater than had been anticipated. 

Other shareholders have made the demand that 
excursion fares should be raised. Several sporadic 
attempts have been made to do this in past years, 
but always with unprofitable results. These attempts 
have, however, been isolated, and an agreement 
between the companies for a uniform increase all 
round might prove more successful. Even at the 
low fares now charged, however, a well-filled excur- 
sion train must be one of the best paying portions 
of the traffic handled. The only doubtful question 
is to what extent these trains are patronised by 
ae who would otherwise travel at ordinary 
ares 


The long non-stop express traffic also came in for 
criticism at the meetings, but here in it was 
stated that experience showed that these trains 
paid well, the express to the Cornish Riviera, for 
example, being, it was stated, one of the most 
profitable trains on the line. Probably the new 
daily 60-minute Pullman train which the Brighton 
Company are about to inaugurate will also yield 
satisfactory results. Where losses have occurred 
in the past has undoubtedly been in the case of 





stopping-trains running during the slack hours of 
the day. These often run almost empty. On the 
District line one of the first steps towards effecting 
highly necessary economies in the working expenses 
taken by Sir George Gibb was to cut down the trains 
during these hours, and this plan is now being also 
adopted by the North London line. 
he reports of the Metropolitan railways and 
tubes are on the whole encouraging. The Dis- 
trict line, nevertheless, still shows a deficit as 
ds its debenture interest, but one of less 
than 90001. instead of more than 18,000I., as at 
the end of the last half-year. The cost of current 
has risen from 1,639d. per car- mile up to 
1.847d., which is partly due to the acceleration of 
the trains. The receipts have been 9.27d. per car- 
mile in place of 9.24d., and more car-miles were 
run. The City and South London Company has 
lost about 8000). by tram and omnibus competi- 
tion, but this has been more than made up for by the 
receipts arising from the extension to Euston. The 
Central London line did badly until the opening 
of the Franco-British Exhibition. On the first four 
months of the year, the passengers decreased b 
over a million, but afterwards the influx was su 
that the total for the half-year shows an increase 
apse — abolition of the uniform 2d. = 
ca e average paid per enger to 
1.97d. in place of 1.854. ‘The Bakerloo tube car- 
ried 13 million passengers—an increase of 3 millions 
as compared with a year ago ; and though opened 
for a shorter time, the Great Northern, Bicoadilly, 
and Brompton has carried 17} million passengers. 
A natural result of the unsatisfactory railway 
returns during the past few years is the stagnation 
in new construction. In the last year only 38 miles 
of new line were opened in the whole of the United 
Kingdom, and at meeting after meeting the chair- 
man's statement that the company had no Bill in 
Parliament was greeted with applause. 





THE LATE SIR GEORGE BARCLAY 
BRUCE. 

Ox more member of the already much attenuated 
ranks of railway pioneers has this week answered the 
last roll-call in the person of Sir George Barclay 
Bruce. Seventy-two years ago he his active 
career as & railway engineer as a protégé of Robert 
Stephenson, and did much, especially in the early 
railway days, to develop the system, not only in 
England and in the colonies and dependencies, but 
also in several foreign countries. He was fortunate in 
being a persona grata with the great railway pioneer, 
because he had thus opportunities for developing 
his inherent skill and resource, whereby he was 
enabled to build up at a comparatively early age a 
high reputation for designing and constructive 
experience. Stephenson had been a pupil of Sir 
George Bruce’s father, from whom he, as he said in 
after life, received the ‘‘bulk of his engineering 
education.” He sought to repay his old teacher by 
encouraging the son in the early years of his career. 

Sir George Barclay Bruce was born on October 
1, 1821, at ewentivent ne, the son of Mr. John 
Bruce; another son was the late Dr. Collingwood 
Bruce, whofounded an academy at Newcastle, where 
many distinguished engineers received their train- 
ing, and who was also the author of the classical book 
on the ‘“‘ Roman Wall.” After receiving his educa- 
tion at his father’s school, he, at the of fifteen 
years, entered Robert Stephenson’s die in South- 
street, Newcastle, and served a complete apprentice- 
ship as mechanical engineer. In view of the tendency 
of young men to discount the advantages of i 
training, and, — also to resent the ipline 
of the six o’clock rule, it is worth recalling that 
Bruce was anxious, instead of remaining in the 
mechanical department of the works, to enter upon 
what was called the higher branch of civil engineer- 
ing, although Robert Stephenson ied this 
claim to superiority as ‘‘ very questionable.” 
—— however, was ‘‘a little obdurate,” 
and made his pupil stay in the shops for five years, 
and claimed that, although Bruce may have thought 
it hard at the time, he ‘‘ had the satisfaction of 
hearing him say later that after-trials in engineer- 
ing had convinced him that without the early 
training he had had he could not have overcome 
many of the difficulties which he had successfully 
defeated.” Such a remark should be accepted 
to day for correction and guidance. 

After serving his apprenticeship Bruce was en- 

from 1842 upon the construction of the 


eweastle and Darlington Railway, which was 
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opened in 1844, and formed the last link in the 
connection of London to Newcastle. Since then, 
however, a more direct route has been made. At 
the end of this work Bruce was appointed resident 
engineer on the Northampton and ee 
Railway, which was completed in 1845. is 
next appointment was as resident engineer on the 
Royal Border Bridge, which formed the railway 
connection across the Tweed at Berwick. 
bridge, which still stands as a splendid example of 
masonry viaduct—among the largest in the world 


This | 





bered, it was n , in almost all cases, to im- 


His health restored, he became a consulting 


ess native labour; but this was repugnant to| engineer in London, and one of his first appoint- 


r 
aso regard for the liberty of the subject, | ments was that of consulting engineer to the 


uth 


and it is to his credit that in this first railway | Indian Railway. Later he became also consulting 
line carried out by Government engineers, native | engineer to the Great Indian Peninsular and the 
workers were secured at their own free will. | Indian Midland Railways. In addition, Mr. Bruce 
Indeed, underlying all his work, especially in| had from this time onwards an extensive Conti- 
India, was the axiom of a great engineer, ‘‘ that | nental and South American practice. He was chief 
men are ever more difficult to engineer than | engineer of the Tilsit and Insterburg line, 50 miles 


matter,” and to the 
of his success was due. 


ition of this truth much |in length ; of the East Prussian Railway from 
he Madras line was. 450 Pillau to Kénigsburg, and to the Russian frontier, 


—is 2160 ft. in length, with a width between para-| miles long, but his health broke down long before | a length of 150 miles ; and of the Berlin and Gor- 
pets of 24 ft., and a height from the bed of the the end of the undertaking. He had, however, the | litz Railway, 120 miles long. From 1872 to 1879 


river to the top pa 


rapets of 126 ft. 6 in. The work | satisfaction of seeing 65 miles of it completed, and | he acted as consulting engineer for the Govern- 


called for considerable resource on the part of| the economy of his management was proved by the ment Railways of New Zealand. His work in 
the young resident engineer, and its successful com- | cost—60001. per mile, including bridges, all of| England during this period was associated with 


pletion awakened great 
satisfaction, and was suit- 
ably signalised by its in- 
auguration, in 1850, by 
Queen Victoria. This 
work, too, formed the 
subject of the first contri- 
bution by Bruce to the 
Institution of Civil Engi- 
neers, on February 26, 
1851. This paper, entitled 
‘*A Description of the 
Bridge over the River 
Tweed, on the line of 
the York, Newcastle, and 
Berwick Railway,” gave a 
large amount of informa- 
tion as to the amount and 
cost of the work done in 
various. operations, and 
the cost of the labour 
employed under the me- 
chanical and _ industrial 
conditions then obtaining. 
It won for its author 
the Telford Medal. At 
the end of 1850 he be- 
came engineer for the 
construction of the Halt- 
whistle and Alston branch 
of the Newcastle and 
Carlisle Railway. The part 
assigned to him involved 
some difficult work over 
Hurlsten Moor, and al- 
though he did not remain 
on the works until they 
were completed, he gained 
considerable credit for his 
share in the undertaking. 

He ceased his connec- 
tion with the Northern 
lines, to go to India, in 
1851, and he continued in 
our Eastern Dependency 
for five years. In this brief 
period he did splendid 
work, which was _ not 
without its influence on 
later railway construc- 
tion. After spending 
some eighteen months in 
charge of the Calcutta end 
of the East Indian Rail- 
way, he was transferred 
to Bea and was chosen 
to, design the railway 
lines in the Presidency of 
Madras, being appointed 
chief engineer of the 
Madras line in 1853. The 
work was of an arduous 
nature, calling for great 
resource, use there were no satisfactory means 
of transit or communication; and, as was said 
at the time, the appliances were scarcely more 
extensive than one’s own haads. There was 
therefore much that was experimental from the 
constructional point of view, and Bruce's ex- 
perience led him to strongly advocate the carrying 
out of the wuk by the department, without the 
intervention of contractors. Owing to the difli- 
culty of getting men of experience to undertake 
the risks incidental to the work without consider- 
able margin for emergencies, this was agreed to. 
The outstanding difficulty—one common to all 
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many cross - lines which 
have since become part 
of the general system of 
the London and North- 
Western and Midland 
Railways. The lines over 
which he acted as engi- 
neer included those having 
as their starting - points 
Whitehaven, Kettering, 
Peterborough, and Stone- 
house. In Spain, and the 
Spanish-speaking repub- 
lics, he did considerable 
engineering work, not only 
for railways, but for docks, 
two of the more notable 
being those connected 
with the Rio Tinto Mine, 
where, in 1873-6, he built 
a railway and a port for 
the shipment of ore; while 
in South America he was 
responsible for the East 
Argentine line, about 120 
miles in length. 

During the period when 
there was a good deal of 
discussion about the re- 
lative merits of twin or 
paired locomotives and of 
the Fairlie engine, his 
opinion seems to have 
been favourable to the 
latter, which he con- 
sidered good for steep in- 
clines and where it could 
be kept employed on this 
duty alone ; and he con- 
sidered it had an advan- 
tage in the reduction of 
labour charges, as com- 
pared with two separate 
engines working together. 
For light railways he 
expressed himself about 
the same time as not 
favourable to any nar- 
rower gauge than the 4 ft. 
8$ in.; but he was so 
strongly averse to a break 
of gauge that for any line 
he thought it better, if 
any considerable length 
had already been laid, 
that the gauge adopted in 
the first instance, whether 
it were this or a narrower, 
should be adhered to for 
extensions. 

He was elected a mem- 
ber of the Institution of 
Civil Engineers in 1850, 


which were built for a double line, while half the | became a member of Council in 1871, and a vice- 


embankment work was completed for a double 
line. This cost was little more than half the sum 
involved in the construction of the other Indian 
railways of that period. Upon the termination of 
his five years in India, at the end of 1856, when, 
owing to ill-health, he returned home, he was 
entertained at a dinner at which Robert Stephenson 
presided, and was then the recipient of a service of 
silver plate from his assistants on the railway staff, 
accompanied by an address expressive of high 
appreciation. In the following year (1857) he read 
a paper at the Institution of Civil Engineers describ- 





| 


enterprises of an original character, especially in | ing ‘*a method of building bridges upon brick wells in | 


foreign countries— reference to the prejudice 
of the people, At that time, it will be remem- 


| 


sandy foundations, illustrated by the viaduct over the | tution. 


resident in 1882. He was chosen to represent the 
nstitution at the inauguration of the Northern 
Pacific Railroad, the president of the company having 
invited a party of European engineers and others to 
be present at the completion of another trunk line 
across the American Continent. At the first meet- 
ing of the Institution after his return, the standing 
orders relative to the reading of papers were 
suspended in order that he might give an oral 
account of his experience, and in the course of 
this address he made many useful observations 
in connection with engineering practice in the 
States. In 1887-8 he was President of the Insti- 
In the jubilee year of Queen Victoria's 


River Poiney, on the line of the Madras Railway.” | reign, there was appropriateness in the review in 
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his presidential address of the plant and equipment 
of locomotive works in 1837, when he was engaged 
at Robert Stephenson’s works, as compared with 
that of 1887. He gave some curious examples. of 
the shifts resorted to in order to compass what are 
now deemed the most ordinary operations. He 
received the honour of knighthood in 1888. He 
became a member of the Institution of Mechanical 
Engineers in 1874. 

Sir George was a man of distinguished—almost 
commanding—appearance, of high integrity and 
genial temperament. Apart from engineering, he 
gained considerable influence as an elder of the 
Presbyterian Church in England. In 1888 he was 
Moderator of the English Synod, a distinction 
rarely conferred upon a layman. His services to 
the Church, notably in the work of extension in 
and around the Metropolis, are well known. Alike 
for his engineering ability and his social and 
philanthropic work, he was highly appreciated, 
and his death on the 25th inst. at his residence, 
St. John’s Wood, London, will be widely regretted, 
although, as he was over eighty-six years of age and 
has been in ill-health for some months, it was not 
unexpected. 





THE LATE E. E. N. MASCART. 

WITHIN two days of the news of the death of Henri 
Becquerel, the scientific world has been shocked by 
the telegraphic announcement of the death of Mas- 
cart. If it be permitted to characterise a man by a 
term, Mascart might be called the ‘‘ scientific presi- 
dent.” A careful scientist of distinction, author 
of many learned books and memoirs, he was also a 
leader and an excellent chairman to keep a large 
assembly to the point in scientific discussions. 
As President of the International Electric Con- 
gress held at Paris in 1889, which had elected 
him to this position on the proposal of the Prési- 
dent Honoraire, Sir William Thomson, Mascart 
guided the big assembly in the Trocadéro with the 
most perfect tact and firmness, when opinions as 
to the definitions of the new units differed so much 
that it was proposed, in the concluding meeting, to 
refer the resolutions back to the committee. Mas- 
cart had already been reporter-general to the Elec- 
trical Exhibition and Congress of 1881, and he was 
again President of the Committees and of the Elec- 
tricity Group of the Exhibition of 1900. On that 
occasion he was created a Grand Officer of the Legion 
of Honour. When ‘the International Conference 
on Electrical Units assembled at Berlin in 1905, 
Mascart was again voted to the chair, and he was, 
in fact, quite accustomed to be assigned that place 
of honour, especially in international scientific 
meetings. 

Born on February 20, 1837, at a small place in 
the Departement du Nord, Eleuthére Elie Mascart 
studied at Valenciennes and at the Lycée of Lille 
and Douai, at which he was offered a mastership at 
the age of nineteen. In 1865 he was appointed 
professor of physics at the Lycée of Metz. After 
holding a similar professorship at Versailles, he 
became, in 1868, the adjunct, and soon afterwards 
the successor, of the great Regnault, whom he 
resembled as a most reliable and careful worker. 
When the Franco-German war of 1870-1871 broke 
out Mascart, like Berthelot, who died last year, 
devoted himself to the defence of his country ; he 
took charge of the cartridge and chassepét factory 
at Bayonne. Since 1878 he has been director of the 
Central Meteorological Bureau of France, and it 
was largely owing to his indirect influence that 
French meteorologists and balloonists, like Teisse- 
rene de Bort, received full recognition in their early 
struggles. 

His work lies somewhat on the lines of Kohl- 
rausch, for many years president of the Reichsan- 
stalt, especially in the fields of optics and electri- 
city. Exact measurements, clear definitions, and 
a great general grasp of the bearing of an experi- 
ment were his characteristics. We owe to him 
excellent standard books and methods, not any 
particular great discoveries. He was not a scien- 
tific enthusiast, rather the cool, keen critic. His 
researches in the ultra-violet solar spectrum date 
irom 1864. His *‘ Treatise on Static Electricity,” of 
1876, was followed by ‘‘ Lessons in Electricity and 
Magnetism,” in 1882. His ‘‘ Treatise on Optics ” 
came later. His last great book was his ‘‘ Treatise 
on Magnetism,” of 1900. These works, and his 
eminent administrative and social capacity, procured 
for him many honours. He was a Membre de 
l'Institut, for many years President of the Société 


Internationale des Electriciens, and also of the 
Société de Physique de France, and of the Société 
de Météréologie. To his organising capacity and 
general learning he owed his position as President 
of the Consulting Committees on Arts and 
Manufactures of the Ministry of Commerce, and 
further, that of President of the Commission of 
Inventions for the Army and Navy. He was a 
clear and concise speaker and writer, well known 
to all scientists, and especially also to electricians. 
The news of his death only comes at the moment 
of our going to press. 





VARIABLE PRODUCTS OF RADIUM 
EMANATION, 

Axsout a year ago Sir William Ramsay and Mr. 
A. T. Cameron presented to the Chemical Society, 
of which Sir W. Ramsay is President, an account 
of the chemical action of radium emanation on 
water and on solutions containing copper or lead. 
Sir William also brought the subject before the 
British Association meeting at Leicester, in a paper 
** On Variability in the Products of Radium Ema- 
nation.”* Briefly stated, the experimenters 
claimed to have demonstrated or suggested that 
radium emanation decomposes water, always pro- 
ducing an excess of hydrogen by this decomposi- 
tion ; that helium resulted from the ‘‘ degradation ” 


.of the large molecule of emanation by its bombard- 


ment with the a particles; that this degradation, 
when the emanation is alone or mixed ora | with 
hydrogen and oxygen, resulted in the lowest 
member of the inactive series of gases—i.e., helium; 
that in the presence of particles of greater mass 
than those of hydrogen and oxygen—namely, par- 
ticles of liquid water—the degradation was less com- 
plete and neon was produced ; that in the presence 
of molecules of still greater weight and complexity, 
as in the case when the emanation was dissolved 
in a solution of copper sulphate, the product of 
degradation was argon, a member of still higher 
atomic weight; that the copper was itself de- 
graded in this process into sodium and the 
lowest term of the alkali metal series, lithium. 
Although the suggestions were put forward merely 
as a tentative hypothesis, the announcement was 
hailed with enthusiasm by a few scientists who 
considered that the transmutation theory of the 
alchemists had finally been justified, and with 
scepticism by others. If it had not been for the 
apparent logical sequence in the string of observa- 
tions and arguments, as just summed up, the 
sceptics might alone have been heard. Cameron 
and Ramsay have since confirmed the transforma- 
tion of emanation into neon in the presence of 
water, and they regard this as “‘ the first case of 
transmutation of which conclusive evidence is put 
forward.”’+ 

When Sir William spoke at the British Associa- 
tion meeting at Leicester. Professor Rutherford 
expressed the regret which many others felt that 
such experiments could not be checked ‘owing to 
scarcity of radium. We mentioned some time ago 
that the Austrian Government, which controls 
the treasures of radium coming from Joachimstal, 
in Bohemia, had placed some of its stock at the 
disposal of the Royal Society, and another portion 
at the disposal of the French Academy. These two 
bodies entrusted their radium treasure, the former 
to Professor T. E. Thorpe, the latter to Madame 
Curie, and the first results were two practically 
identical determinations of the atomic weight of 
radium. Madame Ourie found 226.18 in good 
agreement with her previous determination, Thorpe 
227. The second result of Madame Curie’s con- 
tinved researches has just been communicated to 
the French Academy. She fails to confirm the 
transmutation experiments. Madame Curie is her 
late husband's successor in the professorial chair ; 
she has the reputation of being a most exact, careful, 
and persevering experimenter, and her repetition 
of the experiments of Ramsay and Cameron seems 
to have been conducted with all her skill and cir- 
cumspection. . 

So far as possible she experimented on the same 
lines in Paris as had been done in University College 
herein London, and with about'the same quantities 
of radium emanation and copper sulphate. Her 
assistant was Madlle. Gleditsch. Recognising that 
lithium, though rare in the ordinary sense, so 
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commonly occurs in minute quantities that it 
is exceedingly difficult to obtain chemicals free 
from lithium, she carried out her experiments in 
platinum vessels. We all know that sodium 
obtrudes itself everywhere in spectrum analysis, 
and many of these novel theses rest practically on 
spectroscopic evidence. Lithium is not any more 
easily avoided than sodium. Madame Curie found it 
in distilled water and in most chemicals. A reagent 
originally free from lithium would show traces of 
lithium after standing in a glass vessel. When 
glass fails, quartz is often tried ; but quartz also 
showed traces of lithium, the transparent varieties 
more than the opaque ones. The water and acids 
to be used were hence all re-distilled from platinum 
vessels, and afterwards kept in ‘inum vessels, 
Thus the experimenters succeeded in preparing 250 
cubic centimetres (nearly 2 pints) of pure water 
and smaller quantities of acids free from lithium. 
That there is some difficulty about the determina- 
tion of lithium came out recently in a law suit. 
The managers of a well-known German health 
resort claimed an extraordinarily high percentage 
of lithium for their springs, on the basis of the 
analyses conducted by a chemist of reputation ; 
rivals declared the percentage to be impossible, and 
went to law on the ground of unfair competition. 
After hearing a great deal of controversial expert 
evidence, the Court declined to interfere. 

Ramsay had dissolved copper sulphate (or nitrate) 
containing about 0.27 gramme of Cu, and, treating 
the solution with the radium emanation, had finally 
obtained 1.67 milligrammes of residue, while a 
blank experiment gave 0.79 milligramme of residue. 
Madame Curie and Madlle. Gleditsch proceeded 
on the same lines, treated the aqueous solution 
of copper sulphate with the emanation from 0.25 
gramme of radium chloride, precipitated the copper 
after the treatment by electrolysis, evaporated 
the solution, and finally found 0.4 or 0.5 milli- 
gramme of a residue, against 0.3 or 0.2 wmilli- 
gramme in control experiments. S i- 
cally examined, the residue showed the sodium 
and also the potassium lines ; very small traces of 
lithium might possibly have been present, but not 
more than 0.6 x 10-° milligramme. ‘‘ We have 
not succeeded in confirming the e iments of 
Ramsay and Cameron ; but it is evidently impos- 
sible to say that no trace of sodium or lithium 
has been formed,” are the concluding words of 
Madame Curie. Sir William. Ramsay will no 
doubt. reply. 

A subsequent paper by Madame Curie (of August 
17, the first one having been read on August 10) 
states that she confirms Ramsay as to the formation, 
by radium emanations, of mists in vapours. This 
condensation of vapours by radium emanation— 
that condensation is also caused by radium rays was 
already known, of course— would not, in Madame 
Ourie’s opinion, seem to be due to ionisation ; the 
centres of condensation are not the ions formed, nor 
the molecules of the emanation. It would rather 
appear as if, under the influence of the emanation, 
chemical compounds were formed which are capable 
of absorbing vapours. These reactions, as to which 
Madame Curie with Sir William Ramsay, are 
the condensations of the vapours of water, of petrol, 
ether, and of carbon bisulphide in the presence of 
air, and of iodine vapours from carbon dioxide ; 
she further agrees as to the formation of carbon 
monoxide from carbon dioxide, and the formation 
of nitrogen oxide and of ozone by the action of 
radium emanation on air. Those reactions have 
nothing in common, however, with anything of the 
nature of a transmutation of elements. 





ANTARCTIC METEOROLOGY. 

Very considerable interest attaches to the 
meteorological observations made during the ex- 
pedition of the ‘* Discovery ” to South Polar waters, 
though it is to be regretted that their value is 
impaired by the inadequate provision that was 
made for the instruction of the observers. The 
instruction may have been en but, unfortu- 
nately, the officers trained to the work were not 
those who were finally selected to accompany the 
expedition. In the same spirit of incautious pre- 
paration, the reduction of the observations was 
left to chance, and it has not been found possible 
to place the entire arrangement under the control 
of a competent meteorologist, who would have been 
responsible for the issue of a complete report on a 
uniform scheme. Yet the services of a dis- 
inguished committee, and the continuous super- 
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vision of Dr. W. N. Shaw, the director of the 
Meteorological Office, have supplied many defi- 
' giencies, and to a extent overcome the 
inconveniences too frequently introduced into our 
scientific work by lack of foresight and want of 
method. The observations themselves, consisting 
mainly of two-hourly readings of the instruments 
at the winter quarters of the Discovery, at out- 
lying stations, and also on the several sledge 
journeys, speak to the devotion of those who have 
maintained the regularity of the record under 
circumstances of great difficulty and in the most 
inhospitable conditions. They fill some 350 quarto 
pages, and are therefore forbidding in their general 
appearance ; but the deductions to be drawn from 
the observations have been made by authorities 
recognised as especially competent in their several] 
departments ; and these discussions, which fill 
another 100 pages, are particularly interesting and 
valuable. 

The general features of the climatology of South 
Victoria Land and the neighbouring Seas are de- 
tailed by Commander Hepworth, who, in addition 
to the information contained in the meteorological 
journals of the Discovery expedition, has availed 

imself of other observations, including those of 
Sir James Ross in the Erebus and Terror as far back 
as 1841-2. The results obtained by Borchgrevink 
~ in the Southern Cross, and by Mr. Bruce in the 
Scotia, have been utilised, as have those recorded 
by the Swedish and German expeditions, though 
these latter refer to latitudes considerably north of 
the area surveyed by the officers of the Discovery. 
The paper is somewhat overburdened by details, 
but the effect of the complete discussion is to put 
~ us in possession of a comprehensive survey of the 
climate of Antarctica. 

Of the separate climatic factors, the temperature 
observations have been discussed by Dr. Chree and 
Mr. Dines. The former is impressed by the great 
variability of temperature, especially in winter, for 
‘*in the middle of an intensely cold period there 
would be a sort of oasis of warmth.” Of course, 
such expressions are comparative, for on the hottest 
days the mean temperature seldom rose above 
freezing point. But notwithstanding the fact of a 
uniformly low temperature, the thermometer read- 
ings were not of a sensational character. The 
lowest recorded reading was —58.5 deg. Fahr., in 
September, 1903. Considerably lower readings 
have frequently been recorded at many of our 
Canadian stations. For instance, at Good Hope, 
on the McKenzie River, in latitude 66 deg. 30 min., 
readings below —70 deg. Fabr. are repeatedly en- 
countered. The distinguishing feature between the 
temperature of the northern and southern stations 
is the smallness of the annual range in the Antarctic 
regions. The large thermal capacity of the ocean 
will always tend to resist a considerable change in 
temperature, and, further, since the atmosphere is 
warmed chiefly by the surface with which it is in 
contact, if that surface be ice and snow, the tem- 

erature cannot rise much above freezing-point. 
ut in the Discovery’s winter quarters, the annual 
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range was unusually small. Though two years is 
not sufficiently long to obtain a trustworthy measure 
of this constant, yet the consistency of the figures 
quoted by Mr. Dines makes this peculiarity more 
than probable. In these two years the mean tem- 


peratures of the hottest and coldest months were 
+ 25 deg. Fahr. and --15 deg. Fahr. respectively, 
or only 40 deg. range, while at the Canadian station 
just mentioned (taking for comparison the observa- 
tions of two consecutive years), the range extended 
from + 64 deg. to —33 deg. Fahr. Looked at in 





another way, the absolute highest reading obtained 
at the Great Ice Barrier was + 42 deg., the lowest 
—58 deg., or a difference of 100 deg. Fahr. At Good 
Hope, in the same two years, the highest reading 
was + 82 deg., and the lowest — 72 deg., or a 
difference of 154 deg. Fahr. The great variation 
in the course of the year is more clearly seen in 
the annexed diagram, which shows the mean 
temperature for each month at the northern and 
southern stations. A striking peculiarity in the 
Antarctic curve is its flatness in the winter months. 
The rise from September to mid-summer, and the 
fall back to 7 wp. are what might have been antici- 
pated, but the uniform temperature of the six 
months from April to September is quite excep- 
tional. The North Polar region does not exhibit 
this constancy, and a satisfactory explanation of 
this difference at the two poles is not forthcoming. 
The low summer temperatures are also perplexing. 
During the two years that the Discovery was in the 
Antarctic circle, there were only five days when the 
mean temperature rose above freezing - point. 
Another proof of the lowness of the summer tem- 
erature is afforded by the fact that no rain ever 
ell ; precipitation always took the form of snow. 

The coldness of the air is still more striking if 
we consider the readings of the black bulb thermo- 
meter exposed to the sun. This form of instrument 
is not very trustworthy ; that is to say, the accurate 
interpretation of the readings is uncertain, but the 
observations declare in the clearest way the 
bility of the air to radiation. The differences 
between the atmospheric temperatures and the 
readings of the black-bulb thermometer probably 
constitute a record. The absolute black-bulb maxi- 
mum occurred on December 21 at 154 deg. Fahr., 
when the mean tem ture of the air was only 
17.8 deg. Fahr., and the maximum for the day only 
24.2 deg: Throughout December, 1902, the average 
reading of the black bulb was 123 deg. Fahr., the 
air temperature 23 deg., the difference for thirty- 
one consecutive days reaching an average of just 
100 deg. Fahr. Mr. Curtis, who discusses the 
record of sunshine, illustrates this remarkable 
difference by instituting a.comparicon between the 
similar observations at Discovery Bay and those at 
Madras. At the former station the sun at its 
highest altitude in December was about 55 deg. 
from the zenith. At Madras, in the period under 
consideration, a very nearly vertical sun was experi- 
enced. Yet under these very different conditions 
the mean solar temperatures at Discovery Bay in 
December and January were only 14 deg. less than 
the similar means at Madras in June and July, and 
the maximum reading at Discovery Bay in December 
approached to within 3 deg. of the June maximum 
at Madras. 

Whatever may be the explanation of the cold 
antarctic summer or of the conditions so peculiarly 
favourable for the transmission of the sun’s heat 
rays, the fact is instructive and important, since 
it throws a possible light or suggests another hypo- 
thesis to account for the glacial period in the 
northern hemisphere by demonstrating that intense 
solar radiation may be materially modified by the 
extreme dryness of the atmosphere. Of the 
dryness there is no question—the readings of the 
wet-bulb thermometer sufficiently attest it—but 
the cause of the dryness is left unexplained. In 
this dilemma the direct evaporation observations 
acquire a special interest. Shallow dishes were 
filled with water which was allowed to freeze, and 
then the dish and ice were weighed day by day, 
the difference between two consecutive weights 
indicating the loss by evaporation. A less certain 
method was to drive nails into the surface of a 
frozen pond and note the difference of level between 
the surface and thetop of the nails. We need not 
particularise the utions adopted to ensure 
accuracy, but simply state the result. The winter 
observations prove that the rate of evaporation, 
“cages the excessively low temperature, 
is approximately double what it is in Tension, 
where the air temperature stands at about 40 deg. 
Fahr. Naturally an atmosphere so cold can be 
capable of absorbing such a comparatively large 
amount of water only when the humidity is very 
low. But the mystery is to explain how the 
necessary state of dryness can be maintained in the 
—— of such an extensive evaporating surface, 
rom which it is conclusively proved that large 
masses of water vapour are continually passing 
into the air. A solution is more desirable, as it 
may have an important bearing upon physical 
phenomena. For instance, Mr. Dines suggests 
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that the winter quarters of the Discovery may have 
been in an anti-cyclonic region, and that the dry- 
ness of the atmosphere is due to the descending 
air. If this point can be established for low 
southern latitudes generally, it would markedly 
affect the theory of the circulation of the atmo- 
sphere as a whole. In another aspect the same 

ass of phenomena may be of great significance in 
explaining the origin and maintenance of the Great 
Ice Barrier itself. According as the loss by evapo- 
ration is greater or less than the increment due to 
falling snow, the Barrier must be diminishing or 
increasing in thickness, since the loss by thawing 
is negligible. It is easy to suggest that the Barrier 
owes its existence to the ual accumulation of 
snow in the past ; but, considering the huge amount 
of evaporation, it seems probable that the annual 
additions are more than counterbalanced, and that 
the Barrier at present is steadily decreasing. 

Two papers, on the “‘ Barometric Pressure ” and 
on the correlated subject of ‘‘ Wind Direction,” 
are contributed by Mr. Curtis. An interesting 
feature brought out by the discussion is the preva- 
lence of easterly surface winds, especially in the 
winter months. The existence of an area of rela- 
tively high pressure to the southward of the station 
at which the wind is observed would explain this 
phenomenon, but, naturally, conclusive data on this 
point are wanting. At the altitude of the lower 
clouds, or that at which the ‘‘ smoke ” from Mount 
Erebus entered the atmosphere, the frequency of 
particular direction was not so noticeable, and 
the general distribution was much more uniform. 
Mr. Curtis’s discussion is very complete ; and read 
in connection with the remarks by Dr. Shaw on 
‘The Antarctic Anticyclone and Local Winds,” pre- 
sents a very clear view of our knowledge of the 
behaviour of the atmosphere in South Polar regions. 
Remarks on auroras are few, but from an observa- 
tion by Mr. C. T. R. Wilson in his discussion of 
‘*The Electrical Condition of the Atmosphere,” we 
learn that when the circumstances were favourable 
for seeing them, auroras were of practically daily 
occurrence. Solar halos of prismatic colours and 
white mock suns were repeatedly seen, and many 
of these are figured and described by Dr. E. A. 
Wilson. Illustrations of fog-bows, of forms of 
cloud and of earth shadows, are also given, the 
whole constituting a valuable record of a successful 
expedition. 





THE LATE HENRI BECQUEREL. 


Tue discoverer of radioactivity, whose death 
was reported on August 25 from Paris, belonged 
to a distinguished family of French scientists, in 
which the son has for several generations been the 
assistant of the father, and whose members have 
frequently been confounded with one another. 
The grandfather of Henri Becquerel, Antoine 
César Becquerel, born in 1788, took part in the 
Peninsular War under Suchet as an engineer, and 
occupied for some years a high office in the Génie 
Department of the French War Office. Having re- 
tired, he devoted himself to the study of physics and 
— chemistry. His ‘‘ Traité de Physique et ses 

pports avec la Chimie,” and his books on elec- 
tricity and magnetism are still well known, and 
his researches on the electric propeities of tur- 
maline, the electric conductivity of metals, and 
contact electricity, procured him the Copley 
Medal of the Royal Society. Of his sons, Alfred 
took up medicine, and the more celebrated 
Antoine Edmond, who was born in Paris in 1820, 
where he died in 1891, followed up his father's 
work. His chief researches concern the electric 
light, electro-chemistry, photography, and phos- 
phorescence ; he also investigated electrical con- 
ductivity and diamagnetism, partly in conjunction 
with Frémy. 

His chief assistant in his work on phosphorescence 
was his son, Antoine Henri, whose death we now have 
tolament. Born in Paris on December 15, 1852, he 
was brought up at the Ecole Polytechnique, where 
he later, in 1895, became professor, after being pro- 
fessor at the Musée d’Histoire Naturelle. Like his 
father and grandfather, he was Membre de 1’In- 
stitut, which admitted him in 1889. He took the 
chair of Berthelot, who was then appointed per- 
petual secretary of the Académie des Sciences. Re- 
searches on the magnetism of iron, nickel, and cobalt, 
of ozone and other gases, on the rotatory magnetic 
power, and further on high temperatures, on absorp- 
tion spectra, and on the infra-red radiations, com- 
bined with those on phosphorescence just mentioned, 
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had already established his fame as a scientist, when 
he observed, in 1896, that certain salts and elements 
emitted invisible rays which affected a sensitised 
plate. His first communication on these studies was 
resented to the French Academy of Sciences on 
‘ebruary 24, 1896, under the title ‘‘ Radiations 
émises par Phosphorescence.” In the account of 
his researches which he gave before the Congrés 
International de Physique, held at Paris in 1900, 
Becquerel acknowledges that the first publication 
on rays emitted by the phosphorescent calcium 
sulphide after insulation, rays which were capable 
of penetrating black paper, was due to Niewen- 
glowski, who described his experiments in the 
same Academy just a week before Becquerel. 
Lenard, it will be, remembered, had succeeded in 
observing cathode rays outside the vacuum tube at 
Bonn in 1893, and Réntgen had made his discovery 
of the X-rays at Wiirzburg in December, 1895. 

These discoveries had stimulated Becquerel to 
renewed researches. He ——— his photographic 
plate, film upward, in black cartoon paper, or 
placed it in a box covered by a lid of aluminium 
2 millimetres in thickness, and placed the salt 
or metal to be investigated on the glass plate, 
or in a special glass tube or box. He noticed 
that both the uranium salts which are. phos- 
phorescent, and the uranium salts which are 
not phosphorescent, had certain effects ; the photo- 
graphic effects took hours and days to become 
sharply defined; the discharge of an electrified 
body by the new radiations was almost instan- 
taneous. A little hollow sphere, made of uranium 
metal, would discharge itself if electrified in the 
air; and it would take a certain potential if kept 
near acharged conductor. The rays passed through 
paper, glass, aluminium, platinum, and paraffin ; 
quartz was more transparent to them than Iceland 
spar, but less so than aluminium. The world 
thus had, in addition to the invisible rays of our 
spectrum and to the Lenard and the Réntgen rays, 
also the uranium, or Becquerel, rays. Their study 
was at once taken up by many scientists. Becquerel 
himself observed the deflection of the rays by 
magnetic fields, and contributed in many ways to 
the. extraordinary development of this branch of 
science, which still proceeds at a rapid rate. 

The Becquerel who supported the N-rays of 
B'ondlot of 1902 was, however, not he, as was 
o‘ten thought, but his son and assistant, Jean. 
The N-rays—so named after Blondlot’s native 
town, Nancy—were supposed to be emitted by 
Nernst and Welsbach burners, and by plants ; they 
were to affect our nerves, to be rll affected 
by anesthetics (when emitted by plants), and were 
‘aid to be even subject to gravitation. Henri 
Becquerel himself did not give any support to the 
various suggestions, advanced in explanation of 
these new, often contradictory, observations ; only 
afew French physicists, in fact, have stood up for 
the N-rays. Among the later honours awarded to 
the subject of our memoir was the Nobel Prize, 
which he received in 1903. 








NOTES. 
Tae ExvecrricaL InpUsTRY IN GERMANY. 

Ir appears that the depression prevailing withiu 
so many branches has not made itself particularly 
felt within the German electrical industry—rather 
the reverse. Both the turnover and the prices have 
been fairly satisfactory ; and although the price of 
labour has declined somewhat, on account of num- 
bers of men offering themselves, the number of 
hands employed is larger than last year. The sale 
within the country has increased, the reason for 
which must be looked for in comprehensive im- 
provements in plant and methods within different 
industries which have required an increase of elec- 
tric power ; and the same applies to certain branches 
connected with agriculture. It is more especially 
the manufacture of dynamos and electric motors 
which has shown an increase during the present 
year ; and although home orders have somewhat 
decreased, on account of reduction of output in 
several branches, more orders have been received 
during the present than during the previous year 
from Italy, Austria-Hungary, Great Britain, Bel- 
gium, and Spain. In transactions abroad higher 


prices were also obtained in some cases. The sale 
of cables increased both at home and for export. 
During the first half of 1908 the exports of cables 
amounted to 1719 tons more than during the same 
period last year. The sale to Great Britain and 
Argentina decreased, but the sale to Chili rose 





from 57 tons poameg: Ages first six months of 1907 to 
1800 tons during the same period of the present 
year. The exports were larger to Sweden, 
Denmark, and Belgium. Owing to the decline in 
the building industry, the sale of electric fittings 
for domestic lighting decreased in Germany, but at 
the same time the export increased, as did, in some 
cases, the price. rom the telephone and tele- 
graph factories there were some complaints, whilst, 
on the other hand, some factories have had to work 
overtime. The automobile industry continues 
depressed, and the sale of electric motors for this 
branch has suffered. That prices have been kept 
at a fairly remunerative level is owing to the 
arrangements existing between the leading firms 
within the electric industry as regards the sending 
in of tenders, &c. 


CHemicaL DECOMPOSITION BY ELECTRO- 
Maecnetic WavsEs. 


Since the days of Faraday it seems to have been 
taken for granted that electromagnetism has no 
effect on living bodies. A few scientists have 
placed themselves inside large solenoids ; and as 
they could not feel whether the current was on or 
off, they assumed that they were not affected 
by electromagnetic forces. It is surprising, in 
view of the grand ae of the theory of 
electromagnetic waves, and of the never quiescent 
loose talk about animal magnetism, that the prob- 
lem has not received a more thorough study. Ina 
paper recently presented to the Prussian Academy 
of Sciences, J. Rosenthal, of Erlangen, demon- 
strates that electromagnetic waves have an effect 
on certain organic compounds of highly complex 
compositions. Considering that light decomposes 
many substances, it would indeed be strange if 
electromagnetic waves, which constitute light, were 
devoid of this power. Rosenthal, however, lost a 
good deal of time in first trying waves of high fre- 
quency. The fact that he has so far only been 
able to obtain decomposition by means of compara- 
tively low frequency currents, is not, however, a 
proof that currents of high frequency are incapable 
of calling forth chemical decomposition. Rosen- 
thal dissolves his substance—starch, sugars, gluco- 
sides, proteins—in water, or suspends them in 
water, and places the solutions within a solenoid, 
through which he sends his currents, either inter- 
mittent direct currents or alternating currents. 
His currents were not weak—from 5 to 10 amperes, 
as measured on a hot wire instrument. The first 
effect is generally heating, but the final composition 
is neither thermal nor electrolytic. It is note- 
worthy also that the bodies in question are all 
y none -active substances. When a certain 
characteristic frequency is applied, there is very 
little heating, but decomposition. The frequency 
changes with the nature of the substance. For 
starch the effective frequency lies between 440 and 
480 oscillations per second ; for proteins the best 
frequency. ranges from 320 to 360 oscillations ; 

lucosides and disaccharoses require much higher 
requencies. The decomposition took place in 
stages ; the starch became more and more liquid in 
the course of two hours ; proteins gave albumoses 
and: peptones, and the reactions resembled those 
brought about by enzymes, which are unorganised 
ferments. Thusa certain analogy between the actions 
of electromagnetic waves and of enzymes would 
seem to have been established, and as the effect of 
enzymes is still obscure, the continuation of the 
researches may, in the first instance, be directed 
towards the elucidation of these reactions. But 
the problem has a much wider bearing. In pre- 
vious experiments constant electromagnetic forces 
were applied, and o had no effect on the orga- 
nism. nthal could not produce any decom- 
position by constant electromagnetic forces either. 
The force must fluctuate so as to generate waves. 
At present we believe that electromagnetic waves 
do not affect us. In the light of these experiments, 
which will, of course, be continued, we can onl 
say that the effects are slow, and probably too wea 
under ordinary conditions to be noticed. 


Avtromatic Raitrway CoupLines. 


A memorandum prepared by Colonel H. A. 
Yorke and attached as an appendix to the third 
report of the Committee appointed by the Board of 
Trade, on Railway Employment Safety Appliances, 
fully confirms the contention so] held by people 
having access to reliable sources of information on 
the subject, that the universal introduction of 
automatic couplings on the railways of the United 





Kingdom is scarcely n or possible. The gist 
of Colonel Yorke’s snesdiabaines is condensed ito 
two or three sentences, which we will quote ver- 
batim. Considering the question of the possibility of 
a diminution in the number of accidents in coupli 
eames. the Board of Trade Inspector states 
t he does ‘‘ not think it likely that the introduc- 
tion of automatic couplers would cause any marked 
diminution in the number of casualties to shunters 
which take place under present conditions.” With 
to the introduction of automatic couplers, 
he states that ‘‘ the difficulties connected with the 
proposal to render the introduction of automatic 
couplers compulsory in this country are almost 
insuperable.” ‘‘I do not think,” he continues, 
‘that their magnitude has hitherto been sufli- 
ciently appreciated.” On both these matters 
people conversant with railway practice have held 
similar views for years, but whenever they have 
given voice to them they have been met with 
the clamorous test that in America accidents 
had been greatly reduced in number since the 
introduction of automatic couplings. As a matter 
of fact, the cases of the two countries are by no 
means, and never have been, analogous, a 
fact that automatic coupler advocates may, per- 
haps, believe now that so eminent an autho- 
rity as Colonel Yorke has discounted all such 
comparisons. In this country we never had in 
eneral use so barbarous and crude a system as the 
ink-and-pin central coupling, which, it is to be 
regretted, is stillin use in certain countries, and 
with which it was really surprising that the acci- 
dents in the United States were not far more 
numerous. The statistics before and after the 
introduction of automatic couplers in the United 
States can form, therefore, no basis for an esti- 
mate of the possible reduction of the number 
of accidents by their introduction here. With the 
use of the shunting - pole the number of fatal 
accidents has now dropped to twelve killed in 1905, 
and nine killed in 1906, the numbers injured being 
in these years 523 and 573 respectively. These are 
small figures when it is semeuabonel that the in- 
juries are in most cases trivial, com with 311 
illed and 3503 injured in 1906 in the United 
States in operations connected with the use of 
the automatic coupler. Colonel Yorke also points 
out that during any period of transition there 
would most probably be much greater danger to 
railway servants™than there is at present, due to 
the fact that in coupling up wagons with different 
types of couplers, the use of the shunting-pole 
would probably be impossible, and men would 
have to pass between the wagons, which now 
is unnecessary. The period of transition is esti- 
mated at ten years, provided 470 wagons were 
converted per day, each being one day in the shops. 
This, as Colonel Yorke himself suggests, is hope- 
lessly underestimating the work, which, since it 
involves the stiffening, if not the reconstruction, of 
the underframe, could hardly be performed in this 
time. During the period of transition, therefore, 
large numbers of wagons would have to be with- 
drawn from the line, to the serious dislocation of 
traffic. Moreover, with regard to expense, it is 
conservatively estimated in this memorandum that 
a sum of 14 millions sterling would have to be 
expended on the conversion of wagons alone in, say, 
the ten years transition period. The companies 
naturally evince no desire to embark upon such an 
expenditure, knowing, as they have done for long, 
the real facts of the case. Again, the Board of 
Trade have no power to insist on private wagons 
being thus converted, and as there are some 650,000 
of these in use, the whole object would be defeated 
unless these owners voluntarily put themselves to 
the trouble and expense of converting their stock. 





EcecrricaL Units AnD Stanparps.—The President of 
the Board of Trade has appointed Major W. A. J. 
O’Meara, R.E., C.M.G., to be an additional British 
delegate to the International Conference on Electrical 
Units and Standards, which is to assemble in London 
on October 12 next. 


German SusMaRines.—The German Navy has during 
the last 24 years experimented ee ty | with a sub- 
marine built at the Germania yard in Kiel, and has 
thereby obtained much valuable experience, which is 

ving very useful in the building of submarines at the 
Siterent yards. ite recently asubmarine was launched 
at aan ooae analy, Senate than be 2 
boat, the displacemen ing res ively 
tons. Three more submarines will be taken in hand at 
Danzic, and four the following year. The Germania yard 





at Kiel is also building some submarines, and Germany 
will soon have quite a small fleet of these modern craft, 
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"RAILWAY STATISTICS OF THE UNITED 
STAT 


In the accompanying table we uce statistics 
relating to the railways of the United States of America 
and many other countries. This table is taken from an 
annual pamphlet compiled by Mr. Slason Thompson for 
the General Managers’ Association of mag The 
figures given in the pamphlet are stated in dollars, and, 
owing to conversion into English currency, the totals do 


show a very considerable set back when this year’s 
statistics are made up. The 1906 statistics for the United 
States, it will be seen, credit that country with 222, 
miles of line, while the twenty other countries tabulated 
~ this list aad only boast -" 220,183 miles. har pr 0 
owing muc in the way passenger receipts, t! 
calms from freight traffic are } ; 
of the United States than on all the other railways listed 
together, the receipts from all sources being some 55 mil- 
lions sterling less in the United States than on all the 





340 | countries as the United Kingdom, 


ter on the railways) 





distances, such as the United States, with others, among 
which are included cosh Whickie populated and ow | 
J Belgium, Switzerland, 
&c. In freight traffic, the tonnage of the United States 
systems together is not far short of the aggregate of the 
twenty other countries of the list, while the average haul 
is about twice as far, again, what would be expected from 
physical considerations. 

e chief feature, however, of this table is the fact so 
clearly brought out that while the traffic handled ap- 






































Rati | 
Capital, or | Receipts from|Receipts from Receipts from | | | Tons of 
Year Country. et Cost of Passenger Freight — other A } dee — a iy ba ae Freight — 
* |Construction.| Traffic. Traffic. | Sources. | | M. -38 yy ey. Carried. aul. 
£ £ £ £ £ £ | | miles miles 
1906 |United Kingdom 23,063 | 1,253,424,374 48,585, 56,875,967 | 8,718,213 114,180,005 | 70,889,525 62.09 1, 240,347,000 7.95 488,790,683 24.86 
1904 |Russia in Europe 30,800 580,820,600 11,431,042 47,810,400 5,872 699 65,114,141 | 42,663,009 | 665.40 208,000 | 68.58 170,089, 284 152.49 
1906 {German Empire 34,563 722,698,741 34,033, 79,516,147 12,846,450 126,895,598 81,687,773 | 64.55 1,200,224,072 | 14.21 479,226,874 62.48 
1904 |France .. oe 24,755 662,396,000 26,482, 31,057,550 928,035 58,468,388 30,377,544 | 51.90 433,912,083 19.59 130,143,810 78.86 
1905 |Austria .. 12,976 282,098,809 7,248,518 20,935,807 1,088,474 29,272,799 19,592,404 66.91 189,931,211 , 2% 183,764,959 65 
1905 |Hungary 11,259 | 148,746,828 8,494,840 9,232,920 501,520 13,228,080 8,122,560 | 61.40 86,48 25 51,948,000 | 3 
1903 | [tai - 10,022 851,200 5,190,309 7,690,384 623,998 13,904,689 10,058,508 72.30 68,0385, 232 27 23,688,410 | 66 
1908 Spain ee 8,559 113,243,200 aa a 11,321,380 5,558,400 49.10 39,600,000 | 34 os 
1904 |Sweden .. . 7,708 48,087,234 1,923,162 3,662,011 112,072 5,697,245 3,778,554 | 66.22 39,354,777 16.47 27,624,444 44.64 
1906 |Norway... - a of 1,575 11,795,544 882 523, 18,491 938,295 1,525 | 73.71 10,074,372 15.37 4,273,189 34.10 
1906 |Oenmark (State only) - | 1,164 11,249,700 924,993 952,448 146,688 2,024,129 1,572,676 77.70 19,467,616 21 530, 53 
1905 | Belgium oe oe o | 2,844 95,849,477 3,483,859 7,052,261 | 209,143 10,745,265 6,717,124 62.13 168,422,017 | 14.03 65,515,247 
1905 |Holland.. 2,100 , 769,800 2,025,760 1,956,400 221,920 4,212,880 3,527,440 | 83.74 810,000 18.66 13,936,000 56.97 
1905 |3witzerland 2,644 55,190,014 2,820,362 3,481,983 310,381 6,612,727 4,294,574 | 64.95 82,424,588 lz 13,971,540 44 
1905 | Portugal 1,425 32,477,056 802,839 1,064,575 84,787 1,962,501 885,247 | 45.34 13,446,043 | 20 8,775,559 89 
1904 |Roufmania ‘ oe 1,974 30,115,975 750,932 1,492,786 78,627 2,322,365 1,327,509 57.10 5,234,683 | 42 731,195 89 
1907 |Canada (companies) .. 20,660 887,561 9,146,130 19,147,653 1,053,569 29,347,652 20,749,734 70.70 32,137,319 | 64 135 183 
Canada (Government) 1,792 16,548,987 412,477 832,757 603 1,301,837 1,265,779 97.23 2,277,218 | 54 2,673,217 234.60 
1904 |Argentine mi 12,065 | 113,579,198 2,584,375 8,450,887 1,138,774 12,074,036 6,408,815 | 58.05 23,812,987 | 24 20,128,575. «104 
16 |Japan .. oe 4,783 41,155,903 8,413,162 2,869,950 620,203 6,903,313 3,215,517 | 46.58 113,675,403 22 21,530,064 63 
1007 |New South Wales 3,452 43,538,024 1,448, 2,847,047 290,915 4,586, 2,434,746 | 653.08 41,413,084 9.96 8,793,832 66.66 
Total .. 220,183 | 5,751,323,729 | 166,499,269 307,453,850 34,921,867 520,607 ,982 325,764,047 | 62.60 | 3,976,789,605 15 1,732,946,800 65 
1906 /|United States .. 222,340 | 2,612,855,861 | 102,006,516 328,077,331 35,069,186 465,153,033 307,489,740 | 66.08 797,946,116 31.54 | 1,631,374,219 132.33 
] | ‘ 





nob tally to the last figure. The differences are, however, 
so slight compared with the sums involved that these 
discrepancies may be neglected. 

It will be noticed from this table that the railways of 
the United States show totals which approach, and, in 
some instances, surpass, the tes of some twenty 
other important countries of the world. The year 1907, 
for which complete figures are as yet not available, sur- 
in many respects 1906, for which the figures are 

ere given; but at the commencement of this year the 
whole country of the United States was suffering from 
such depression that these enormous figures are likely to 


other systems in this list, or a sum of about 520 millions 


sterling. 
The oan carried in the United States numbered 
only some 798 millions, but in the twenty other countries 


some 3975} millions. The receipts per passenger are 
therefore about twice as large for the United States as for 
the average of the other countries, but it will be noticed 
in another column that the av journey per passenger 
is in approximately the reverse of this, so that the receipts 
per passenger per mile are approximately even. The 
difference in length of journey is only what would, of 
course, be expected in comparing a country of immense 





proaches in quantity to that of all the twenty other 
countries put together, yet the capital of the railways of 
the United States of America is less than half that of the 
others. This, of course, is largely due to the difference in 
cost of acquisition of land, &c., in which respect the 
American rail have been at a distinct advantage 
over the older countries, such as the United Kingdom, 
for instance, in which the railway companies have had to 
pay in the past exorbitant sums for land which it was 
necessary for them to traverse, and were also committed 
to great expense on other scores, from which railroads in 
a new and undeveloped country are happily free. 








TRADE AND INDUSTRIES OF INDIA. 


Tue annual report on the moral and material pro- 
and condition of India, recently presen 
Parliament, contains in its 200 quarto es a mass 
of information for the year 1906-7, interesting chiefly 
to the student of Indian social affairs, but there are 
several chapters of importance also to British manufac- 
turers and traders, whose operatious in India not 
only represeit a considerable share of the Empire’s 
over-sea trade, but may be reckoned as the basis of 
much of the industrial pro of the great depen- 
dency for whose welfare England’s administration 
and England’s trade are so largely ———. Our 
commercial interests in India are dealt with in the 
report under the heads of Trade, Manufactures, Joint- 
Stock Companies, the Factory Acts, Patents, &c. 
- The trade of India with other countries, according 
to this annual report, has steadily increased in the last 
five years. The total imports by sea in 1906-7 were 
107,881,339/., as com with 74,132,013/. in 1902-3. 
The exports over-sea in 1906-7 were 117,782,882I., as 
compared with 86,264,399/. in 1902-3. The increase in 
State railways in India has considerably added to the 
imports of railway material which do not come into 
the category of private merchandise. The value of 
railway material imported, including the Government 
consignments, inc last year—the value being 
5,662,000/ , as against 4,493,000/. in the previous year. 
Apart from Government imports for the new State 
railways, the value of railway material imported in 
1906-7 was 2,772,000/., as against 1,074,000/. in 
1902-3, whilst the imports of machinery and mill- 
work amounted to 3,860,000/., whereas the same im- 
ports in 1902-3 were only 1,869,000/. These figures 
show the growing importance of the Indian market 
to the British engineering trades. The fact that the 
trade in private merchandise with Great Britain con- 
stitutes 67 pee cent. of India’s total import trade shows 
that British shippers of engineering materials may be 
reckoned to have a great hold on the Indian market. 
It is indirectly of some interest to engineers to know 
that Great Britain has almost a monopoly of the ship- 
ping trade of India. In 1906-7 the entries of steam- 
ships from, and clearances to, the United Kingdom 
were 3,121,861 tons. Last year the cy and 
sailing vessels with cargoes and in ballast in Indian 
ports, which entered from, and cleared to, all coun- 
tries, numbered 9329. with a total tonnageof 13,775,436, 
as against 9089 in 1902-3, and a total tonnage of 
10,296,560. The number of vessels trading to and 
from India under the British flag was 4920 in 1906-7, 


to | 1902-3 


as compared with 4257 in 1902-3. The next greatest 
number of vessels outside the British were the Ger- 
man, which were 371 in 1906-7, as against 325 in 

The progress of manufactures carried on in India, 
and using machinery, is also interesting to British 
engineers. In 1906-7 there were in India 217 cotton- 
spinning and weaving-mills, giving employment to 
211,000 persons daily, with 59,400 looms and 5,546,300 
spindles. Of these, 79 - cent. are in the Bombay 
district. The output of yarn in British India in- 
creased from a total of 560,004,800 lb. in 1901-2 to 
630,553,315 lb. in 1906-7, while the production of 
woven goods in the same period increased from 
115,966,200 lb, to 159,001,500 lb. In the -jute-mills, 
which are chiefly in Calcutta, the number of looms 
has doubled within the last ten years, Last year 
there were in India 44 jute-mills, containing 25,000 
looms and 520,000 spindles, and empioying daily 
167,000 persons. It is estimated that the consumption 
of raw material in the jute-mills of Calcutta is sixteen 
times that of Dundee, the next most important centre 
of the jute industry in the world. In Dundee, al- 
though the consumption of raw material is so much 
less, and the number of looms only onechalf the number 
running in Bengal, the value of the Soottish jute trade 
is not proportionately less, for = and value 
of the Dundee jute is higher, perhaps hardly 
enters into competition with the Indian jute. There 
were last year in India six woollen mills, containing 
759 looms and employing 3400 persons ; but as yet the 
native woollen manufactures are a small part of the 
total of India’s trade in woollens, though the woollen 
mills are progressing, and carpets rugs are also 
an important item of the textile manufactures of India. 

Paper-mills, of which there are eight in India, 
employ 4700 hands, but this is not at present a pro- 

ive industry, as European wood-pulp paper is 
largely imported. There is a prospect of the establish- 
ment of wood-pulp manufacture in India. There are 
twenty-one breweries at work in India, producing now 
254 million gallons of beer, most of which is, of course, 
consumed by the British soldiers and other Europeans 
in India. This can hardly be a progressive industry 
in such a country. 

Altogether the factories worked by steam numbered 
1687 in 1906-7, as t 1442 in 1905. This shows 
that at the moment the industrial —— of India 
is satisfactory. There are 74 iron and brass works 


and foundries in India, employing 26,123 persons, 
or 2000 more persons than in 1905; and 87 railway 
workshops employ 87,419 persons. The wumber of 








persons employed under the Factory Act is 690,712, 
and under the Mines Act 128,661. % is interesting to 
note that by the Factory Act as amended in 1891 the 
law is now applied to establishments employing 20 
hands or over instead of to those employing 50 hands 
or over, as was the rule under the earlier Factory 
Act in India (1881). Under the Act of 1891 the 
minimum age for child workers was raised from seven 
to nine years, and the maximum age from twelve to 
fourteen years, while the maximum hours of labour 
for children were reduced from 9 to 7 hours, and night 
employment was forbidden. For women workers, 
the hours, which were not restricted by the Act 
of 1881, were limited to 11 hours a day (less 14 
hours for rest) by the Act of 1891. It is satis- 
factory to observe that while the industrial pro- 
gress of India, with the aid of British capital and 
enterprise, is encouraging, the British Government in 
India is taking care that the native workers are sharing 
the benefits of British factory law. The condition of 
factory labour in textile factories in India has recently 
been a by a committee of the Indian Govern- 
ment, and their recommendations are being considered 
by a representative commission, whose report is now 
due. e importance of the Factory Act to India is 
seen in the fact that the factory operatives in India 
now number 690,712, as against 527,617 in 1902-3, and 
that the total number of factories registered under the 
Factory Act has risen in the past five years from 1600 
to 1855. These figures, while indicating the industrial 
revolution that is gradually changing the condition of 
things socially in India, show also the orogens | 
opportunities for British machinery exporters an 
engineers to do business in India. 
fore leaving this interesting report we may glance 

at the significant figures quoted in relation to the 
advance of joint-stock company enterprise in India. 
It is shown that the number of new companies re- 
gistered in 1905-6 was 268, with a nominal capital of 
5,186,000. Some 90 companies ceased ; but, on the 
other hand, 463 companies increased their paid-up 
capital by an aggregate of 158,000/. At the end of the 
year 1905-6 there were 1728 companies working, with 
& paid-up capital of 27,890,000/., showing an increase 
of 36 per cent. in the paid-up capital in the last ten 
years. In addition to these companies registered in 

ia there are 165 companies registered elsewhere 
but working in India, with a paid-up capital of 
68,970,294/., besides 27,721,223/. debentures. It 
ap that the aaa: a and tea industries of 
India are mainly finan in London, but the mill 
industries are financed and registered in India. 














Aue. 28, 1908.] 





ENGINEERING. 


285 





AMMUNITION-HOISTS. 


Wes illustrate in Figs. 1 to 4, annexed, two devices, 
which have been designed by Sir W. G. Armstrong, 
Whitworth, and Co., Limited, with a view to facilitate 
the supply to ammunition-hoists in those cases in 
which the structure of the vessel, or of a land installa- 
tion, prevents direct access to the loading - cage. 
Figs. 1 and 2 show the device for shells, and Figs. 3 
ond that for cordite. 


Fig.7. 
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There is used for loading shell into the cage a sliding 
truck, which can be traversed horizontally to and fro 
on guides, either to move it out into a position where 
a shell can be placed on it, or to draw it back into 
such a position in relation to the hoisting-cage that 
the shell may be allowed to roll down off it into the 
cage, through a door provided in the side of the trunk 
of the ammunition-hoist. In some installations there 
are two such trunks placed at a given distance apart, 
with two bogies, or carriages, which can be drawn into 
the space between the trunks, and serve for delivering 
shell to the cage of their respective trunks. 

In Figs. 1 and 2, which show the vertical and hori- 
zontal sections of the device used for shells, the refer- 
ences are as follow :—A, A!, two trucks, which can 
be made to slide to and fro on the guides B. In 
Fig. 2 the truck A is shown in the “‘ out” position, 
ready for a shot to be placed upon it, and the truck 
A’ in the roe to discharge the shot into the hoist- 
cage D'. ©, C', hydraulic cylinders for traversing the 
trucks to and fro along the’guides ; D, D', hoist-cages, 
which can be raised and lowered in the hoist-trunks 
E, E'; F, F', sliding-doors in the inner sides of the 
trunks E, E', which can be raised to allow shell to roll 
from the trucks into the hoist-cages; G, G', to 
retain the shell from rolling down from off the trucks 
A, A’, until the trucks have carried the shell into posi- 
tion for being delivered to the hoist-cages D, D'. 

For delivering cordite charges te the hoisting-cage 
of an ammunition-hoist, they are allowed to roll down 
through an opening in the side of the hoist-trunk, and 
into the hoi from a hopper, into which they 
have previously been placed. A vertical section of 
part of a hoist designed to deal with cordite charges 
is shown in Fig. 3, and a horizontal section in Fig. 4, 
the references to which are as follow :—A, trough or 
hopper at one side of a hoist-trunk B ; C, hoist-cage ; 
D, passage in the magazine at one side of the hoist. 
E, part of floor of magazine ; F, swinging-door at the 
side of the lower end of the hopper, to allow of 
— of cordite being delivered from the hopper to 


the hoist-cage ; F! oe age or partitions on the 
pee Doncwr” for guidi the into the cage ; 


, corresponding partitions in the hoist-cage; G, G, 











cordite charges. The hopper is shown as being formed 
for delivering four charges to the cage at one move- 
ment, the cage being similarly formed for receiving 
these charges. H, H are guide-rails for the hoist- % 
When two pairs of cordite charges have been 


position shown in Fig. 3, the door F can be turned 
into the position shown by dotted lines, and the 
charges allowed to roll down into the hoist-cage ; or 
the hopper itself can, if preferred, be mounted on 
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hinges, so as to allow its lower end to swing out from 
the passage into the trunk, in order to allow the 
charges to drop from it into the cage. 





Licut Raitways Act, 1896.—The Board of Trade have 
pay zn fl confirmed the undermentioned order made by 
the Light Railway Commissioners :—Central Essex Light 
Railway (Amendment and Extension of Time) er, 
— — the Central Essex Light Railway Orders, 

to ° 





German Mera.iurcy.—The monthly production of pig 


in Germany for the first seven months of this year com- 
pared as follows with the production in the 
corresponding period of 1907 :— 
Month. 1908. 1907. 
tons tons 
January .. 1,061,329 1,062,152 
February .. 994,186 978,1 
March 1,046,998 1,099,257 
April “te os ee me 979,866 1,077,703 
ay oe uhh cee Seal e 1,004,314 
June a je oe 956,425 1,045,336 
July wo. te 1,010,770 1,123,966 


The aggregate production for the first seven months of 


this year was accordingly 7,060,491 tons, as compared 
with 7,479,919 tons in the corresponding period of 1907. 
The production of pig in Germany for whole of last 


year was 13,045,760 tons, as com 
tons in the whole of 1906, 10,987, i 

1905, and 10,103,941 tons in the whole of 1904. It will be 
seen that uction steadily increased in 1904, 1905, 
1906, and 1907, but that this year it has sustained a check, 








INDUSTRIAL NOTES. 


Tue report of the Labour Department of the Board 
of Trade on the general condition of unemployment is 


led | based on the following extensive and diversified re- 
into the hopper, and the hoist-cage brought into the | t 


urns :— 
In addition to the 2675 employment returns from 
trade unions used for the chart, 3621 were received 
from employers relating to 1,113,369 workpeople em- 
ployed in coal and iron mining, the cotton, woollen, 
worsted, and other textile trades, the building trades, 
the boot and shoe and other clothing trades, end the 
paper and glass trades. Besides these 6296 statistical 
returns, a large number of returns of a non-statistical 
character were received from employers’ associations, 
trade unions, local correspondents, and other sources. 
These returns show that employment was, on the 
whole, much about the same as in the previous month. 
It was still-affected by the continuance of the dispute 
in the engineering e on the North-East Coast. As 
compared with a year ago, there was a decline in’em- 
ployment in all the principal industries, with the ex- 
ception of the boot and shoe trade. 
he 268 trade unions making returns had a net 
membership of 646,511, of whom 53,163 (or 8.2 per 
cent.) were reported as unemployed, as compared with 
8.3 per cent. at the end of the previous month, and 3.7 
per cent. a year ago. 





In the coal-mining industry employment during July 
was fairly good, but it showed a decline as compared 
with both a month ago and a year ago. 

Employment in iron-mining continued good, but was 
not quite so good as a year ago. 

In the pig-iron ind employment was only 
moderate, and showed adecline com with a 
month ago. It was or. worse than a year 
ago. Returns relating to the works of 108 ironmasters, 
employing over 12, eye oy showed 267 fur- 
naces in blast, as compared with 282 a month ago and 
347 a year ago. 

Employment at iron and steel works showed little 
change as compared with the previous month. It was 
worse than a year ago. The volume of employment— 
i.e., number employed en by the number of 
shifts worked—at the works from which returns were 
received was 0.4 whey less than a month ago and 
14 per cent. less t a year ago. 

n the tin-plate works and steel sheet manufacture 
employment was very good. It was better than a 
month ago and about the same as a year ago. At the 
works covered by the returns, 446 tin-plate and sheet 
mills were working, as compared with a month ago 
and 446 a year ago. 

The engineering trades were slack, with much short 
time, and continued to be adversely affected by the 
dispute on the North-East Coast. Employment was 
rather worse than a month ago and much worse 
than a year ago. The percentage of trade-union 
members unemployed was 11.1, as compared with 10.5 
a month and 3.5 a year ago. Members on strike 
are not included in these figures. 

Employment in the shipbuilding trades continued 
bad, and was much worse than a year ago. The percen- 
tage of trade-union members unemployed was 21.9, as 
compared with 22.9 a month ago and 7.2 a year ago. 





The cotton trade was worse than a month ago 
and a At many spinning-mills there was 
organised short time, and in the weaving-sheds there 
was & deal of slackness. Returns from firms 
employing 118,414 workpeople showed a decrease of 
3.4 per cent. in the amount of wages paid as compared 
with a month ago, and of 10 per cent. as compared 
with a year ago. 

The woollen trade continues quiet, and is worse 
than a year ago. Returns from firms employing 
27,745 workpeople showed a decrease of 0.2 per cent. 
in the amount of wages paid compared with a month 
ago, and of 6.5 per cent. compared with a year ago. 

Employment ,in the worsted trade is quiet and 
worse than a year Returns from firms employing 
47,054 workpeople showed a decrease of 0.8 per cent. 
in the amount of wages paid compared with a month 
ago, and of 9.5 per cent. compared with a year ago. 

In the linen trade employment continues dull, and 
worse than a year ago. Much short time was worked. 
Returns from firms employing 46,795 workpeople 
showed an increase of 2 per cent. in the amount of 
wages paid as compared with a month ago, and a 
decrease of 16.3 per cent. as compared with a year ago. 

In the jute trade employment continues fairly good 
on the whole, but shows a decline as compared with 
a year ago. Returns from firms employing 17,847 
workpeople showed an increase of 2 percent. in the 
amount of wages paid as compared with a month ago, 
and a decrease of 2.4 per cent. as compared with a 
year ago. 


of gst ps in the paper-making trades was fairly 
good, 


ut not so good as a month ago, short time being 
reported at a number of mills. 
the printing and bookbinding trades employment 
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was moderate with letterpress printers, and bad with 
lithographic printers and bookbinders ; it was worse 
than a year ago. In the printing trades the percentage 
of trade-union members unemployed was 4.6, as com- 
pared with 4 8a month ago, and 3.6 per cent. a year ago. 
Ia the bookbinding trade the percentages for the same 
periods were 8 3, 9.2, and 6.2 per cent. respectively. 





The building trades continued slack, and showed 
little general change compared with a month ago, but 
were worse than a year ago. 

Employment in the furnishing and wood-working 
trades continued bad on the whole, and was worse 
than a year ago. Trade unions reported 8.7 .per cent. 
of their members unemployed, as compared with 69 
per cent. a month ago and 4 per cent. a year ago. 

The pottery trade was bad, and worse than a month 
ago and a year ago. The brick and tile trades con- 
tinued dull. 

Employment in the glass trades showed a slight 
improvement on the previous month, but was worse 
than a year ago. Returns received from firms employ- 
ing 8378 workpeople showed an increase of 0.7 el 
cent, in the amount of wages paid as compared with a 
month ago, and a decrease of 2 per cent. as compared 
with @ year ago. 





Employment of agricultural labour generally con- 
tinued regular. Day labourers were in good demand 
for haymaking and hoeing, but the supply on the 
whole was quite sufficient. 

Employment of dock and riverside labour continued 
bad at Liverpood, and moderate on the whole in 
London and the other principal ports. The average 
number employed daily at the docks and principal 
wharves in London was 12,288—a decrease of 1.2 por 
cent, as cémpared with a month ago, and of 08 per 
cent. as compared with a year ago. 





Twenty-four labour disputes began in the month, a3 
compared with 21 in the previous month and 27 a year 
ago. The total number of workpeople affected by 
disputes which began or were in progress was 35 903, 
or 14,299 more than in the previous month, and 12,127 
more than in the same month a year ago. The aggre- 
gate duration of all the disputes of the month, new 
and old, amounted to 435,000 working days, or 3800 
more than in the previous month, and 146,400 more 
than in the same month a yearago. Dofinite results 
were reported in the case of 25 disputes, new and old, 
directly —e 14,852 persons. Of these 25 disputes, 
six were decided in favour of the workpeople, nine in 
favour of the employers, and ten were compromised. 





The changes in rates of wages taking effect affected 
191,200 workpeople, of whom 10,000 received advances 
and 181,200 sustained decreases. The number whose 
wages were reduced included 146,000 coal-miners in 
Northumberland and Scotland ; 4000 shale-miners and 
8000 iron-moulders in Scotland; and 4000 blast. furnace- 
men and 15,000 iron and steel workers in various parts 
of Great Britain. Amongst those whose wages were 
increased were 5000 blastfurnacemen in Cleveland and 
Durham. The total computed effect of all the changes 
reperted was a net decrease of about 17,000/. per 
week. 





The report of the National Union of Boot and Shoe 
Operatives states that there was a slowing down in the 
atate of trade. Some short time was resorted to, but 
there was no undue strain on out-of-work benefit. It 
is urged upon manufacturers to allow the workpeople 
to share the available work as far as possible by short 
time rather than by discharges. The — recognises 
the fact that this policy has been largely observed by 
employers of late years, and hopes that it will become 
more general throughout the trade. In some centres, 
the strike of engineers on the North-East Coast has 
had a bad effect upon certain classes of work suitable 
to the men and the locality. Trade, though not quite 
so good as in the previous month, was better than in 
the same month a year ago. Members are warned 
that in some centres certain employers are seeking 
to undermine the principle of a minimum wage, as 
fixed by the award of Lord James of Hereford, by 
inducing operatives when they have reached a certain 

e to sign an agreement at a lesser rate for a period. 

is method is denounced as a violation of the union’s 
rules, which forbids members to sign any such agree- 
ment for a term of service, No fresh disputes occurred 
in the month, but some existing ones were causin 
trouble. This was especially manifest in the East o 
London, on the question of prone workshops, a 
matter which has come much to the front in the 
boot and shoe trade. The men, it is said, are firm in 
resisting the home-work system of employment. At 
Belfast, too, a dispute existed ; several conferences had 
been held, but no satisfactory agreement had been 
arrived at. The chief point in dispute is the price to 
be paid for repairing. If what the report states is 
accurate, the pay for certain kinds of work appears to 





be ridiculously small. Another member has been 
adopted as a Parliamentary candidate, and the con- 
stituency has been selected. 





The American Federationist for the present month 
testifies to the accuracy of the report in these Notes 
as regards the attitude of labour in the Presidential 
Election. The position is clearly defined on all the 
issues. In order that there shall bs no mistake, a full 
abstract is given of the official convention of delegates 
from all the labour unions in the United States, and 
those affiliated thereto. This is given as an answer to 
those who declared that ‘‘Mr. Gompers was bossing 
the whole show.”” He is undoubtedly labour’s greatest 
champion in the United States, but he is averse to the 
one-man rule. He it was who broke up the Knights 
of Labour organisation because of the power it gave 
to proclaim a strike, and to end it. Now the agitation 
is for rule by constitutional methods, according to the 
decrees of labour conventions. These are held in 
public ; they are largely reported in the newspapers, 
and, even were they not, the Federationist gives a 
fall account of the proceedings and resolutions. The 
fight is not against law and order, but against in- 
junctions, always adverse to labour. The struggle is 
far-reaching, for the combinations known as trusts 
are great financial monopolies. But it is not labour 
alone which is interested in the great contest, for 
in all political sections, and in the ranks of states. 
men, in the Press, and in public bodies the men 
find ——— of their policy. They demand equal 
laws and fair play ; that is, according to the constitu- 
tion of the Federal States, and in the constitutions of 
most, if not all, of the independent States that com- 
prise the Federal Union—called the United States of 
America. In this country we can look on with com- 
placency, for as the position of American workers 
becomes better, so will the conditions of competition 
become more equal, British capitalists and workers 
alike have little fear from ‘‘ foreign competition ” if 
labour conditions approach equality. 





The 7'rades and Labour Gazette is supposed to be the 
organ of the London Trades Council, the premier 
Labour Council in the United Kingdom. It is con- 
ducted by the secretary of the London Trades Council, 
so that it ought torepresent that body. How far that 
is the case it is difficult to say. It is certainly a most 
erratic guide, politically, economically, and indus- 
trially. It ssems to have no bed-rock of principles 
as the basis of its teaching, unless we can accept its 
vague leaning towards Socialism. The capitalist is, 
in its columns, a kind of vampire, to be stamped 
out, as a tyrant and bloodsucker. But the substitute 
is not clear, for the Gazette falls foul of almost all 
organisations, political, social, and industrial. This 
month it attacks the Free Trade Congress, and the 
British Constitution Association, which met at the 
Franco British Exhibition. It preaches class war 
without so much as a blush, and yet it professes to 
be an organ of peace. Perhaps it is well that we 
should have these extremist organs of public opinion, 
but of what real advantage is their teaching to the 
labour cause’? A fusion of classes might do some- 
thing for the good of all, but in class war the suffer- 
ing would fall upon the masses, as it has always done 
in the world’s history. The defeat of the Socialist 
candidate at Haggerston is a sore point with the 
writer of the ‘‘ editorial ;” but the result might give 
a hint to the editor. The best part of the Gazette is 
that in which reports are given of the meotings of the 
Trades and Labour Councils in London and the pro- 
vinces. The proceedings of these councils may ba 
wise, or otherwise, but the reports are valuable, as 
they show the trend of opinion in organised indus- 
tries. One report shows that the engineers on strike 
on the North-East Coast are sending delegates out 
to support an appeal for funds, and the Yorkshire 
Trades and Labour Councils endorsed the appeal. The 
policy of the sections on strike was not even criticised, 
if the report can be trusted, for there is no mention 
of criticism ; and yet all other branches of labour have 
accepted the reduction in wages. 





The condition of the engioeering, shipbuilding, and 
other iron and steel-using industries is generally bad, 
with no indication of material improvement at present. 
The returns to the Labour Department of the Board of 
Trade show that in the engineering group of trades 
the proportion of unemployed members of the several 
unions was 11.1 per cent., as compared with 10.5 in 
the previous month, and 3.5 per cent. a year ago. 
These are exclusive of the men on strike. On “tho 
North-East Coast, also exclusive of those on strike, 
the proportions were 30.9 per cent., previous month 
38.1, and a year ago 6.2 per cent. The proportions 
were heavy in most districts: on the Cly le, 24.6; 
East Scotland, 18.6; Belfast and Dublin, 13.8; and 
in the West Riding towns 12.2 per cent. respectively. 
In the Manchester, Salford, and Liverpool districts 
the proportions were 10.4 per cent., as against 9.7 in 
the previous month, and 2.7 a year ago. In the 





Oldham, Bolton, Wigan, Blackburn, and Burnley 
districts the proportions were 8.2 per ceut ; previous 
month, 8.1 per cent.; a year ago, 22 per cent. 
The lowest, on the South Coast, was 5 per cent. 
In the shipbuilding trades the average proportions 
were 21.9 per cent. ; previous month, 22.9; a year 
ago, 7.2 per cent. On the North-East Coast the pro- 
portions varied from 454 per cent , the highest, to 
19 2, the lowest, on the Tyne, and 34.4 on the Tees. 
The variations from the previous month were incon- 
siderable. The percentage of unemployed in all other 
centres was proportionately large, except on the South 
Coast, where it stood at only 2.7 per cent., as com- 
pared with 4.9 per cent. in the previous month. In 
all the other chief iron and steel using trades things 
were slack, the proportion of unemployed union mem- 
bera 4 per cent.; previous month, 3.9 per 
cent. In no branch was trade reported good except 
with wire-weavers at Glasgow. The only flourishing 
trade was at the tia-plate works and steel-sheet mills, 
employment being better than a month ago and a 
year ago. 





Of all the bungles and muddles over a labour dis- 
pute that of the engineers on the North-East Coast 
takes a leading place. The men have at last voted 
in favour of giving power to the executives of the 
unions involved to settle with the employers on the 
best terms possible; this was only carried by a 
small majority. The Mid-Tyne men voted mainly 
for a no-surrender policy, but the Newcastle and 
Gateshead branches voted for peace. The steam- 
engine makers had already voted for ending the 
strike, so that the members of that union did not 
take part in the ballot. But a curious sequel to 
the decision is reported—namely, that the terms are 
to be again submitted to the men by ballot, for accept- 
ance or non-acceptance. It would almost seem that 
there was an intention to prolong the contest as far 
as possible, else why not give to the executives full 
power to end the strike? This method of referendum 
is costly to all concerned. It is destructive of repre- 
sentative authority and control, and is ridiculous; 
moreover, it releases the executive authority of 
responsibility. If this policy is to govern, the em- 
ployers might well say that they refused to negotiate 
with men having no authority to settle. The returns 
relating to the state of trade in the localities affected 
by the strike show how futile the struggle is. This is 
and has been recognised by all other sections of the 
trades involved, except the engineers and machine 
workers, and even by the leading official of the engi- 
neers, and by many of the executive. The continu:- 
tion of the strike is due to the obduracy of the men 
in the branches of the unions affected, and by the 
interpretation of a rule of the Engineers’ Society. It 
is a sad story, one of the saddest in the history of 
labour disputes. The worst of it is that it should 
happen now, at a period when labour is making a 
peaceful march generally towards better conditions. 





The Coal Coaciliation Board met in Manchester last 
week to consider the pro 1 of the coalowners to 
reduce wages 5 percent. In January last wages were 
increased 5 per cent., and the employers ask that this 
shall be taken off, owing to the fall in prices due to 
depression in trade. Prior to the joint meeting each 
party held a separate meeting to discuss matters of 
policy. At the joint meeting the parties failed to 
agree, and the meeting adjourned in order that Lord 
James of Hereford, the independent chairman, should 
preside. The result will depend upon his award. 





The employers in the cotton trade are also propos- 
ing to reduce wages 5 per cent. The boom is over, 
and depression has set in, hence the ny apy 
_—. ln order to take effect there must be a four- 

fths majority of employers willing to close the mills 
if the operatives refuse to submit. The ballot was 
taken, and the result was made known by the 
Employers’ Emergency Committee on Wednesday in 
last week, when it was reported that 92 per cent. 
favoured closing of the mills. The Oldham operatives 
resent the action of the Employers’ Federation, after 
the great prosperity during three years. It is esti- 
mated that some ay ye workpeople will bs affected 
if tho dispute ends in a strike and lock-out, besides 
those indirectly involved. But in any case a month’s 
notice must be given, and in that month conciliation 
is not only dents but probable. 





It was reported that the “hungry marchers” had 
invaded Canterbury Cathedral, and had created a scene. 
This is contradicted by the clergyman in charge, who 
states that everything was done in an orderly, quiet, 
and decorous manner. At the request of the leader 
he gave a short address, which im ressed the men, 
who dispersed quietly. It would indeed be sad if the 

recincts of cathed and churches were invaded by 
isorderly mobs. Such action would rightly bring down 
upon them the indignation of the public. 
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A NOTE ON CONDENSATION.* 
By Maurice Lesiaxc. 
1.—ExXTRACTION OF AIR FROM CONDENSERS. 


Condensers for Steam-Turbines must Produce a Better 
Vacuum than those used with Piston-Engines.—The intro- 
duction of steam-turbines has re-opened the problem of 
condensation, because these engines cannot attain to the 
economy of piston-engines unless they are connected to a 
condenser in which the vacuum is very good. 

The reason is that the efficiency ratio of a turbine is less 
than that of a piston-engine, so long as the absolute 
pressure of the exhaust steam is above 0.5 kilogramme per 
square centimetre (7 lb. per squara inch). But this 
ne waite increases when the exhaust prezsure dimi- 
nishes, because the frictional resistance of the blades 
diminishes more rapidly than the effective work they 
produce. On the contrary, the passive resistances of a 
piston-engine are almost constant, whereas the work done 
is proportional at each instant to the pressure exerted 
on the fannget thus the efficiency ratio of piston-engines 
diminishes with the exhaust pressure. 

The steam passes through the b!ading of a turbine with 
great hasan hence a turbine having the same cubic 
capacity as the low-pressure cylinder of a piston-engine 
can exhaust in the same interval of time a volume of steam 
about ten times greater than that which can pass through 
the low-pressure cylinder. 

The ratio between the final volume and the initial 


volume may, therefore, be made as large as 150 ; whereas | P 


in a piston-engine it rarely exceeds 15. The possibility of 
greatly expanding the steam in a turbine, added to the 
increase of efficiency ratio as the pressure diminishes, 
enables such engines to attain an economy as good as that 
of the best piston-engine, and they have the advantage of 
simplicity, small space occupied, reduction of maintenance 
expenses, and simplicity in operation. But it isnecessary 
for the turbine to exhaust into a condenser in which there 
is a very high degree of vacuum. 

Experiment shows that the steam consumption of a 
turbine diminishes about 3 per cent. for each improve- 
ment of vacuum of 10 millimetres (0.4 in.) cf Hg (Mercury). 
It i3 for this reason that endeavours have been made to 
construct condensers of a practical kind, in which the tem- 
perature could be maintained at 30 deg. Cent. (86 deg. 
Fabr.), and in which the pressure would not be above that 
due to the saturated vapour pressure of water at that tem- 

erature—tbat is, 31.5 millimetres of Hg. On the other 
| there is no advantage in reducing the condenser 
pressure below 100 millimetres of Hg with piston-engines. 

The Pressure in the Condenser can be made Equal to the 
Vapour Pressure Due to the Outlet Temperature of the 
Condenser Water if the Air is Withdrawn from the Coldest 
Portion of the Condenser.—If the pressure in a condenser 
only depended on the temperature at which the con- 
densing water was ejected, 1p would onl necessary, 
in order to maintain a pressure of 31.5 millimetres of Hg., 
to make the outlet temperature 30 deg. Cent. If the 
inlet temperature of the condensing water is 10 deg. (50 
deg. Fahr.), and if the steam is dry saturated at the end 
of expansion (as a matter of fact the steam is always par- 
tially condensed), it would be necessary to oped @ 
litres of water to condense 1 kilogramme of steam. This 
figure is often obtained with ordinary condensers, especially 
with marine engines. But there is also air in the con- 
denser ; it is introduced either by leaks, or by the steam, 
or by the condensing water, if the condenser is of the jet 
type. This water contains dissolved air,+ which is disen- 
gaged in a vacuum. If this air were allowed to accumu- 
late in a condenser, the vacuum would fall rapidly; there- 
fore a condenser must be fitted with an air-pump. 

The pressure of this air is added to that of the vapour, 
and because the temperature varies in a condenser, since 
the condensing water is heated by the condensation of 
the steam, the vapour tension is not the same at all points 
in a condenser. The vapour and air flow in such a 
manner as to tend to make the total pressure uniform ; 
hence it is that the air accumulates in the colder parts, 
and it is from there that it must be withdrawn. If the 
volume of air withdrawn by the air pump in one second 
is sufficient, the pressure in the condenser can be made 
equal to that of the vapour tension in the warmest part. 
In the case of a jet-condenser two pumps ought to be 
used, one to extract the water, and the other to extract 
the air; and these two pumps should have their suctions, 
one in the warmest part, and the other in the coldest 
part of the condenser. Usually, however, the air and 
the water are withdrawn by the same pump. 

In the case of a surface condenser the same pump can 
withdraw the air and the water, on the condition that the 
condensed water is cooled by contact with the first set of 
tubes through which the condensing water is flowing. 

Pressure Due to the Air Extracted by the Air-Pump.— 
We will suppose, to fix ideas, that 40 litres of water are 
required to condense 1 kilogramme of dry saturated exhaust 

team. Let ¢, and ¢ be the temperatures of the water at 
the inlet and at the outlet of the condenser, we then have 


the relation 
40 (¢ — t;) = 606.5 — 0.695t, 
1,0174¢ = 15.16 + ¢. 


or 


Let p and p, be the vapour tensions corresponding to the 
temperatures ¢and ¢,. If it is desired that the pressure 
in the condenser shall be equal to p, the air must be 
extracted at the temperature ¢, under a pressure (p — p)). 

If the pressures p and p, are expressed in millimetres 
of Hg, the volume 7; occupied by 1 kilogramme of air is 
equal to 

* Translation of a paper read before the Association 
Technique Maritime, Paris. 

{ About 0.0025 gramme per litre at 15 deg. Cent. 





1 , W3+h , 70 _ 94, W+h 
1.293 273 P-P P-Pi 
cubic metres. 

The air is necessarily saturated with vapour at a tem- 
perature ¢,. Let u; be the volume of 1 kilogramme of 
saturated steam at this temperature, and x, the weight 
ad steam contained in 1 kilogramme of air; we therefore 

ave 


%1,= 


2X) Uy = Vj}. 


If we give the values of 10, 15, 20, and 25 deg. Cent. to 
the temperature ¢,, we can establish the following table :— 





% | ¢ p Pi P-rA 4 x) 
W | 2% | 236 92 144 | 423 | 1005 | 0.836 
15 | 80 | 31.5 3127 | 188 | 83 80.1 | 0412 
20 | 35 | 448 | 174 284 | 258 | 503 | 0.435 
23 | 40 | 54.9 23.6 31.3 | 20.4 444 0.461 


If it is desired that the pressure in the condenser be 
equal to the vapour tension dus to the outlet temperature 
of the condensing water, in order that the vacuum in the 
condenser may be as high as possible, it is necessary to 
withdraw the air at lower and lower pressures, as the 
outlet temperature is diminished. If the air temperature 
at the inlet is equal to that of the condensing water—say, 
for example, 15 deg. Cent. and it is desired to have a 
pressure of 31.5 millimetres of Hg in the condenser, the 
artial pressure of the air must not exceed 18.8 milli- 
metres (0.74 in.) of Hg. If the air temperature is greater 
than that of the condensing water at the inlet (which is 
always the case with surface condensers), the partial pres- 
sure of the air must be still smaller, and consequently the 
volume to bs withdrawn greater than that indicated in the 
preceding table. If, on the contrary, it is possible to let 
the pressure in the condenser reach the comparatively 
high figure of 100 millimetres of Hg—which is sufficient 
for piston engines—and if the water is always introduced 
at 15 deg. and rejected at 30 deg., the partial pressure of 
the air extracted from the condenser may be as high as 
87 3 millimetres of Hg. 

Actual Volume of Air which Must be Extracted by the 
Air-Pump from a Condenser. Available Power for Work- 
ing the Air Pump.—The exhaust-pipes must be as short 
as possible, and the joints made with the greatest care, 
A circular groove can be made in the flanges of the 
pipes as represented by a a in “— 1, and water under 
pressure can be pumped into this groove; or else 
steam from the boilers can be admitted to it; then only 
water or steam can enter the ar and they 
will have no influence on the working of the air-pump. 
Since turbines are perfectly air-tight, only the air con- 
tained in the feed-water of the boilers can enter the 
condenser, and the volume to ba extracted in order to 
obtain a very high vacuum will be small in proportion to 
the size of the condenser. Unless, however, special pre- 
cautions are taken to ensure the tightness of the joints, 
experience shows that it is necessary to extract from a 
condenser capable of condensing 10,000 kilogrammes of 
steam per hour, a weight of air equal to that which wauld 
pass through a vena contracta nozzle,* having a neck of 
3 millimetres diameter in the case of turbines, but in the 
case of piston engines, which are far less air-tight than 
turbines, the diameter of the neck would be 5 millimetres. 
Hence the air-pump of a surface-condenser capable of 
dealing with 10,000 kilogrammes of steam per hour, the con- 
densing water having an inlet temperature of 15 deg. and 
an outlet temperature of 30 deg., must be able to deal 
with 4 real volume of a mixture of air, vapour, and water 
equal to 60 litres per second in the case of turbines, the 
partial air pressure being 18.8 millimetres of Hg (this 
volume can be reduced to less than one-half if the exhaust- 
pipe joints are perfectly tight), and 33 litres per second 
in the case of piston-engines, in which case the pres- 
sure in the condenser can be as much as 100 millimetres 
of Hg without inconvenience, and the partial pressure of 
the air 87:8 millimetres of Hg. 

In the case of a jet-condenser it is necessary to extract 
the air my from the condensing water. We will 
see later that by utilising the energy due to the inlet 
velocity of the condensing water, to initially compress the 
air to a slight extent, that it is possible to obtain the same 
high vacuum by using an identical air-pump to that 

uired for a surface-condenser of the same capacity. 

he power available for working the air-pump of a 
condenser can be determined in the following manner :— 
There is advantage, in connection with the maintenance 
of boilers, to food Gham with hot water by taking steam 
to heat the water before it is admitted to the boiler 
(live steam heater). Let us suppose, for example, 
that the temperature of the feed-water is 30 deg. Cent., 
and that it is heated, at atmospheric pressure, by means 
of a steam jet before feeding into the boiler, so that its 
temperature is increased to 95 deg., requiring a supply of 
65 calories to each litre of water ; 650,000 calories must, 
therefore, be supplied to the feed-water of a boiler produc- 
ing 10,000 kilogrammes of steam per hour. The condensa- 
tion of 1 kilogramme (2.2 1b.) of steam, at ee ey pres- 
sure, disengages 536.5 calories ; hence the weight of steam 
to be taken from the boiler in order to carry out this 


heating of the feed is ed = 1200 kilogrammes per 


hour. But this steam can be made to do work in a steam- 
engine with an atmospheric exhaust before it is utilised 
for heating the feed. This work is obtained almost 
gratuitously, because the heat rejected by the steam-engine 
is utilised to raise the temperature of the feed-water. If 
we suppose that the boiler pressure is 10 kilogrammes per 
square centimetre, then, since 1 kilogramme of steam at 





~* The method of calculating the weight of air flowing 
through such nozzles is pony A Agpenlix I. 





this pressure occupies 0.1763 cubic metre, an engine work- 
ing at full stroke and exhausting into the atmosphere could 
theoretically produce 0.1763 x 100,000 = 17,630 kilo- 
grammetres per kilogrammeof steam. Hencea t ical 
steam-engine without cut-off and with atmosphericexhaust, 
and having an efficiency ratio of 100 per cent., would 
therefore supply 1 horse-power for an expenditure of 15 3 
kilogrammes of steam per hour, the steam being supplied 
from the boiler at 10 kulogrammes per squere centimetre 

ressure. A practical a of this kind would 

ave a high efficiency ratio, and its consumption would 
not exceed 20 kilogrammes of steam per hour. We thus 
have, in this instance, 60 horse-power available; but, on 
account of losses of steam and of condensation in the ex- 
haust piping of the auxiliary engines, it is estimated that 
only 70 per cent. of thesteam consumption of such engines 
can be utilised for ae the feed-water ; thus the dis- 
—_ horse-power is reduced to 42, This power can be 
uti — 

1. To maintain the water circulation in surface-con- 
densers, or to extract the condensing water from jet- 
condensers. 

2. To extract the air and the condensed steam. 

3. To work the boiler poe 

Now in a condenser of 10,000 kilogrammes of steam per 
hour capacity we have :— 

10,000 


Steam condensed per second, 3.600 = 2.78 kilos. 
Condensing water per eecond, 2.78 x 40 = 111.2 litres. 


Feed-water, 2.78 ( 1+ ssa) = 2.97 litres. 

We will suppose :— 

1. That it is necessary to give a head of 6 metres to the 
condensing water on account of the great velocity with 
which it has to pass through the tubes. 

2. That all the water-pumps will be rotary pumps 
having an vege 4 of 70 per cent. 

3. That the boiler pressure is 135 kilogrammes per 
square centimetre. 

Under these conditions we will find that the power 
required by these different operations is :— 

Capacity of Condenser, 
10,000 Kilogrammes cf 
Steam per Hour. 








Surface. Jet. 
H.-P. H.-P. 
Circulation of condensing water .. 12.7 
Extraction of condensing water... # 2 
Extraction of condensed steam ue 0.53 0.53 
Boiler feed - we se 7.65 p 7.65 
Total .. - . ae 20.83 29.38 


We therefore have a balance available for driving the 
air-pump of 21.12 horse-power with a surface-condenser, 
and of 12.6 horse power with a jet-condenser. 

But it we are able to obtain an air-pump which only 
requires 12.6 horse-power with a jet-condenser, the same 
air-pump will serve for a surface-condenser of equal 
capacity. We will therefore adopt the figure of 12.6 
horse-power as the power required for the air-pump when 
the condenser has a capacity of 10,000 kilogrammes of 
steam per hour. It follows from the foregoing that an 
air-pump mustextract per horse-power of power absorbed 
areal volume of fluid mixture of 17.2 cubic metres per 
hour when extracting from a condenser for a turbine, and 
of 9.45 cubic metres per hour when extracting from a 
condenser attached to a piston-engine. 

Electric motors are often used for driving the pumps of 
a condenser when the feed-water is not heated. If we 
—— that the consumption of a steam-dynamo is 
7 kilogrammes of steam per kilowatt-hour—a result which 
is not so good as either that obtained with turbines or 
with gel piston-engines—the steam consumption per 
horse-power hour will be, if we assume an efficiency of 

nt., ‘____s = 6.07 kilogrammes. H 

85 per ce ray 07 ogrammes. ence 
203 kilogrammes of steam will be required for a surface- 
condenser of 10,000 kilogrammes of steam capacity per 
hour—that is to say, 2 ag cent, of the total power ; and 
for a jet-condenser of the same power 255 kilogrammes of 
steam will be required—that is, 2.55 per cent. of the total 
power. Better tigures have been obtained in very good 
installations, but 1t has been due to an improvement in 
the efficiency of the pumps. Thus, if only dealing with 
the condensing water, it can without incon- 
venience through tubes of small section, and the efficiency 
can be increased to 85 per cent. ; but these conditions are 
not often fulfilled. In any case, the power to drive the 
air-pump cannot be reduced unless the admission of air is 
entirely eliminated. 

Defects of Piston Air-Pumps as Supplicd to Turbine 
Con rs.—This type of pump is perfectly adapted to 
the condensers of steam-engines when the pressure in the 
condenser is in the neighbourhood of 100 millimetres of 
Hg. If the pressure is still higher, they are able to with- 
draw a very large weight of air, a capability which is 
often abused in order to allow of a considerable air 
admission into the pemeenln gp But when it is de- 
sired to maintain a ee oO millimetres of Hg in 
the condenser, the clearance in @ich pumps reduces very 
greatly their volumetric efficiency. If the air is com- 
pressed only once, it is impossible to obtain the desired 
vacuum with piston air-pumps, because their volumotric 
efficiency is almost nothing when the pressure in the 

enser is under 50 millimetres of Hg. In order to 
obtain a higher vacuum it is necessary to apply air-pumps 
in series, which compress the air twice, or éven three 
times ; further, it is absolutely necessary to suppress all 
air admissions. Many think that, owing to the method 
of construction and the working of the air-pumps and 
condensers, the clearances have no effect, and that the 
volumetric efficiency is maintained at a high figure even 
when extracting a fluid at a very low pressure; this is 
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an error, and as it is very general, and leads to false con- 
clusions, we will endeavour to refute it. 

Wet-Air Pumps.—Let us consider a so-called wet-air 
pump—that is, one which withdraws from a surface- 
condenser simultaneously air and condensed steam pre- 
viously cooled ; the ratio of the volume of the water to 
that of the air is very small, but the ratio of their weights 
is = ; further, the compression is isothermal. 

ig. 2 represents the section of a type of web-air 
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pump in frequent use. It consists in reality of two single- 
acting pumps coupled in series. When the piston rises, 
the valves 1, 1, 1 allow a mixture of water, of air, and of 
vapour to flow in under the piston, so as to fill the volume 
swept by the piston. When the piston returns, the fluid 
mixture w itis com at the same time that that 
above it is ex . soon as the pressure under the 
piston becomes greater than the re above it, the 
valves 2, 2 are lifted, and the fluid mixture under the 
piston passes above it. When the piston rises oncemore the 
fluid mixture above it will be compressed until its pressure 








| has become iy greater than that of the atmosphere. 

Valves 3, 3 will then open and will allow the fluid mix- 

ture to escape to the hot-well. Owing to gravity water 
| will accumulate in the cavity at the bottom of the cylin- 
| der, and also on the upper face of the piston. This water 
| Cannot escape past the valves 2, 2 and 3, 3 until the 
| Clearance have been completely filled. It would 
| seem, therefore, that these clearance spaces have no effect 
| on the volumetric efficiency of the pump. 
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stroke. The reason is that the water contained in the 


clearance is always full of air. The air must, in 
fact, pass ti h the layer of water which covers the 
valves, and bub are formed which remain imprisoned. 


During compression these bubbles diminish in volume, 
and become quite small if the compression is continued 
for a comparatively long time, as is the case above the 

iston. In that case the vicosity of the water retards the 
isengagement of the bubbles, and the clearance spaces 
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In Fig. 3 two indicator dinguems are reproduced taken | 
from such a pump ; the first, drawn in a continuous we 
is taken from above the piston, and the second, in dot 
lines, the underside of the piston. . PF 

The first diagram has an expansion line in which the 
ordinates diminish only slightly. This indicates the 
existence of a considerable clearance, and furtber the ad- | 
mission takes eee for only 41 per cent. of the stroke of | 
the piston. e same effect is also visible, but to a small | 
extent, in the second diagram, in which, however, the | 
admission takes place during 90 per cent. of the piston | 
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will contain a considerable amount of air at the moment the 
piston commences to descend, and this air is disengaged 
in large quantities during the descent of the piston. 

The clearance space above the piston does not, however, 
present any inconvenience, because it does not matter in 
this portion of the cylinder, within limits, at what pres- 
sure the admission is made; but this is not the case for 

he clearance space below the piston, because it diminishes 
the admission period, and thus the volumetric efficiency 
of the pump is reduced. 

Now in the preceding example the pressure was 110 
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millimetres of Hg; we do not know what the water tem- 
perature was, but it cannot have differed much from 
30 deg. Cent. We will accept this temperature ; hence 
the partial air pressure was 80 millimetres of Hg. If iv 
were desired to reduce this air pressure to 18.8 millimetres 
of Hg, as we propose to do, the expansion of the air con- 
tained in the clearance spaces, i 
one-tenth of the ry stroke, would have to be continued 
for 42 per cent. of the stroke. The charge of fluid mix- 
ture drawn in by the pump would therefore have only 
occupied 68 per cent. of the volume swept by the piston. 
It was implicitly supposed in the foregoing that the pres- 
sure of air in the pump was the same as that in the 
condenser. In reality, however, it must be less, since 
about 10 millimetres of Hg is necessary to lift the valves. 
The volume of air in the pump is therefore greater than 
the volume abstracted from the condenser; thus the bad 
effect of the clearance s is still further increased. 

This difficulty can removed by suppressing the 
suction-valves, and by replacing them by a flow of water. 
(Fig. 4 represents an air-pump designed on these lines 
—Edwards’s air-pump.) At the point where the suction 
takes place ports are made in the walls of the cylinder. 
When these ports are uncovered by the piston the water 
flows into the cylinder, after which the air finds its way 
through the water. The pressure to be overcome is only 
that of a few centimetres of water, and less than that 
which is necessary to lift the valves. The fiuid mixture 
above the piston is compressed as the piston rises, and 
finally escapes by the outlet-valves, which are fitted to 
the upper part of the cylinder. This pump is extremel 
simple, and all the valves are placed on the outside, whic 
makes their renewal and maintenance very easy. This is 
a great advantage from the practical point of view ; but 
this pump consists of two pumps of simple effect, arranged 
in series, as in the preceding case, and an indicator 
diagram takes the form of the full-line diagram in Fig. 3. 
The volumetric efficiency 2f such a pump must therefore 
diminish very rapidly with the pressure in the condenser, 
and, in effect. becomes practically nothing when this 
pressure is below 50 millimetres of Hg. Such pumps 
therefore are only suitable for piston-engines. When 
applied to turbines the necessity of qugties them in series 
of two, or even three, is soon recognised ; the bad effect of 
the clearance space is thus diminished, as we have already 
seen. Nevertheless, their volumetric efficiency is still 
very low, and the desired vacuum can only be obtained by 
completely preventing any introduction of air. 

The apparatus is thus much complicated, and the work 
absor by the passive resistances of the pumps in- 
creased. In all pumps producing a high vacuum this 
work is always far greater than that absorbed by the com- 
pression of the air. 

Dry-Air Pump.—Dry-air pumps are also made, and 
they only abstract air. These | mg which are indis- 
pensable in the case of a jet-condenser, can also be applied 
to surface-condensers, if they have no automatic valves, 
and are fitted with valves mechanically worked, similar to 
those used with piston steam-engines. The bad effect of 
the clearance spaces can be reduced by compressing more 
than once in series ; but the same result can be arrived at 
with a single pump by means of the following artifice :— 

Immediately after suction ceases, and before the suction 
stroke on the other side of the piston begins, the valve 
system of distribution opens a communication, for a ve 
short time, between the two portions of the cylinder whic 
are separated by the piston. 

The clearance space, which is then filled with a fluid 
mixture at atmospheric pressure, empties itself into the 
clearance space on the other side of the piston, and 
the pressure in the former approximates to that of the 
condenser. 

Such pumps can easily maintain a pressure of only 
15 millimetres of Hg in a space in which only air from the 
atmosphere can enter. But this is not the case if the 
suction takes place from a condenser; in that case the 
vacuum is no better than that obtained with the wet-air 
pump, and the volumetric efficiency is then far less than 
when dealing with dry air. The reason is that the mix- 
ture of air and vapour coming from a condenser always 
contains water entrained mechanically in the form of 
minute drops. This quantity of water is insufficient to 
cause the compression to be isothermal, and the tempera- 
ture of the mixture issuing from the dry-air pump is 
usually about 60 deg. Cent.; hence at the end of com- 
pression there must be small drops of hot water deposited 
on the walls of the cylinder and on the face of the piston, 
or in suspension in the clearance space. These drops are 
not sufficiently vaporised to be sensibly cooled during the 
short time the two portions of the cylinder separa by 
the piston are in communication. On the contrary, 
during the suction stroke they have time to produce 
vapour which occupies a great portion of the volume 
swept by the piston, a portion which is all the greater the 
smaller the vacuum is in the condenser. 

The final effect is, therefore, the same as if there were 
a} clearance space in the pump, and this notwith- 
standing all the precautions which taken to 
reduce the bad effect. So far as we know, the effect of 
water thus entrained has not been considered ;_ we there- 
fore propose to consider its effect at some length. 

AU Pumps Drawing froma Entrain Water.— 

A condenser is always in a condition of violent commo- 
tion. The steam enters it at a speed of between 70 and 
100 metres per second, and has, therefore, a considerable 
vis viva, and when coming to rest produces eddies and 
projects water-drops in every direction. This effect is 
still more marked in jet-condensers, in which the con- 
densing water enters with a velocity of several metres 
per second ; it is for this reason that the fluid mixture 
drawn by the pumpcontains entrained water : the follow- 
ing 18 a proof :— 

Every time that an alternator has to be synchronised to 


instead of being effected in | ad 





be put into circuit the speed is regulated by manipulating 
the governor of the engine, and in doing so the governor is 
put out of adjustment. It may be that at the moment of 
getting into circuit the governor of this ages is tending 
to make it rotate at a less speed than the o engines on 
the circuit, and therefore closes completely the steam 
mission ; if se, the alternator acts as a synchronous 
motor and drives the engine. When this happens, and 
should the attendant not have placed the engine on to 
atmospheric exhaust during the synchronising period, 
water is generally drawn into the cylinders. 

We have been present when an accident of this 
nature has occurred, and we have heard of many 
more, the consequences of which were very serious. The 
water has always come back from the condenser directly 
after the alternator has been put in parallel, and before 
the engine has had time to make three revolutions. J 

In such a case the = must draw a large quantity 
of water from the condenser :—(1) Because this water is 
not completely vaporised at the end of the compression, 
which is much more prolonged than that of an air-pump 
which discharges into the atmosphere. (2) Because at the 
end of two or three cylinders full the water is able to 
completely fill the clearance space in the cylinder. 

It must therefore be admitted that the air drawn 
from a condenser contains entrained water. We can also 
show in the following manner that the air drawn by a dry- 
air pump always contains water. te eee 

Let us suppose that the fluid at the end of admission is 
dry, and then determine by calculation the tem ture 
tg at the end of the compression.* We thus find that 
this temperature varies from 447 fos. to 331 deg. Cent. 
when the admission temperature of the condensing water 
varies from 10 deg. to 25 deg. But the temperature of 
the air which leaves a so-called dry-air pump when draw- 
ing from a condenser is about 60 deg. Cent. It is true 
that the walls of the cylinder are generally cooled by a 
water circulation, but that does not prevent the heating 
of the gas, since the heat exchange between a metallic 
surface and a dry gas is small. 

The only explanation of this great difference of tem- 
perature is that the air entrains with it water in the liquid 
condition. We have endeavoured to obtain some idea of 
the weight of water which each cubic metre of air ex- 
tracted from a condenser will entrain, in the following 
manner :|— , 

If the weight of water a, expressed in kilogrammes, 
which is entrained by each cubic metre of air extracted 
from a condenser be plotted as absciss, and if the final 
temperature of the mixture be plotted as ordinates, the 
curve given in Fig. 5 is obtained for the following values 
of the initial tem ture t, of the condensing water— 
viz :—10deg., 15 deg., 20 deg., and 25 deg. Cent. 

If a, represents the weight of water expressed in kilo- 
grammes contained in each cubic metre of mixture at the 
end of compression, then the curves given in Fig. 6 repre- 
sent the variation of a, as a function of a, ; a, is measured 
on a scale ten times smaller than that ured for a). 

These curves rise rapidly as the temperature ¢, becomes 
smaller, consequently as the vacuum in the condenser 

mes higher; hence for the same value of a, the mixture 
will contain more water, in the liquid condition, at the 
end of compression as the vacuum becomes higher. 

We thus see that if the entrained water varies from 
0.108 to 0.358 gramme per litre, as the initial tempera- 
ture of the water varies from 10 to 25 deg. Cent., the 
temperature of the air discharged into the atmosphere 
will not exceed 60 deg. Cent. Such quantities are quite 
small, and undoubtedly occur in practice ; they increase 
with the density of the mixture drawn from the con- 
denser. Further, although the exchanges of heat are 
small between a dry gas and the walls of the cylinder, 
they are considerable, and about one thousand times 

ter, when the fluid is moist; these exchanges then 

me of importance. It is therefore necessary 
assume an abundant condensation on the walls of the 
cylinder. 

Finally, the fluid will contain at the end of compression 
a sensible quantity of hot water, of which a portion will 
either be deposited on the cylinder walls or will remain in 
the clearance space. So soon as the cylinder is placed in 
communication with the pump the hot water there im- 
prisoned will be partially vaporised, and this vapour will 
occupy & large portion of the volume swept by the piston. 
This effect will be greater the better the vacuum in the 
condenser. : 

In conclusion, it appears that the hurtful effect is the 
same with all piston air-pumps, whether dry or wet, as if 
they had large clearance spaces, and therefore their 
volumetric efficiency tends rapidly to zero as the vacuum 
becomes better in the condenser. They only enable the 
high vacuum necessary for steam-turbines to be obtained 
if the admission of air into the condenser is practically 
nil, and when they have been provided with special 
fittings which much complicate them. It is a great mis- 
take, therefore, to think that a piston-pump can draw 
from a condenser a fluid volume equal to the volume 
swept by the piston. Nevertheless, the volume of air 
which has to extracted from a condenser in order to 
obtain a desired vacuum is often thus calculated. This 
method is applicable with a poor vacuum, but it leads to 
erroneous estimates so soon as the vacuum produced is 
that needed by a steam-turbine. : 

Weadapted to a surface condenser at the Westinghouse 
works at Havre a small air-pump, of the type which will 
presently be described, and which can extract 40 litres of 
air per second. So soon as the air admission was suffi- 
ciently reduced to enable the pressure to be lower than 


“* A method of calculating the temperature at the end 
of compression is given in Appendix 

+ A note on the adiabatic compression of a mixture of 

air, steam and water is given in Appendix III. 





100 millimetres of Hg, this small pump maintained a 
better vacuum in the condenser than its own piston air- 
pam, in which the volume swept is 113 litres per second. 

f both pumps were put to work in parallel, the piston- 
pump began to hammer violently so soon as the ure 
in the condenser was less than 70 millimetres of Hg. It 
is obvious that it then produced no further good effect. 

Methods of Obviating the Insufficiency of Piston Air- 
Pumps so as to Produce the Vacuum Necessary for Steam- 
Turbines.—It was natural to try and replace piston air- 
pumps by a jet apparatus similar to steam-ejectors or to 
a water-jet. With suchan ee ae there is no clearance 
8 which will diminish the volumetric efficiency, and 

e volume of the fluid extracted tends rather to increase 
as the pressure diminishes. Mr. Parsons has adopted the 
arrangement re ted diagrammatically in Fig. 7. An 
ejector worked by steam from the boilers draws by means 
of a pipe } from the condenser in which the high vacuum 
is desired and compresses the mixture into an auxiliary 
condenser c, where the steam is condensed. An air-pump 
d draws from the auxiliary condenser. The effect of the 
ejector is to maintain a higher pressure in the auxiliary 
condenser than in ed en condenser ; hence the air- 
pump is better utilised than if it abstracted directly from 
the latter. 

It might be possible to replace the air-pump by one or 
more ejectors placed in series if the steam from each 
ejector was condensed in an auxiliary condenser, so that 
the ejector which followed had only to compress air. 

These methods are efficient, but they require a certain 
amount of steam ; whilst if only work was needed, it could 
be obtained gratuitously, as we have already pointed out. 
It is for this reason that water-jets produced by means of 
a centrifugal pump have been suggested to withdraw air 
from condensers. Such an apparatus is very simple; the 
pump which supplies them with water is rotary, and 
the air can withdrawn at as low a pressure as is 
desired. The volume of fiuid entrained by a water-jet is 
almost independent of the pressure when the latter 
is small, no matter what may be the composition of the 
fluid, or whether it contains water in suspension or not. 

Mr. G. Westinghouse instructed us to study this system ; 
our trials were made at the works of the Société Anonyme 
Westinghouse, Havre,’ with the assistance of Messrs. 
Brun and Delas, engineers of the company, whose collabo- 
ration has been of the greatest value to us. 

Results Obtained with Water-Jets used as Air-Pumps.— 
Our first trials were made with water. jets, arranged as ie 
usval in practice, and produced by a centrifugal ay of 
which the efficiency was about 60 per cent. hen 70 
kilogrammetres were supplied to the pump per litre of 
water, each litre of water abstracted 1.3 litres of saturated 
air. This volume remains sensibly independent of the 
fluid pressure when this was below 70 millimetres of Hg. 

In the issue of A pril 30 of the Zeitschrift fiir das Gesamte 
Turbinenwesen* the following data relating to ordinary, 
but much improved, water jets, as constructed by Messrs. 
Korting, were given :— 

Pressure of aspirated air 60 millimetres of Hg. 
Temperature of the water .. .. 95 deg, Cent. 


Initial Pressure of the Litres of Air Entrained by 
Water in Atmospheres. each Litre of Water. 
0.5 0.2 


1.0 0.4 
2.0 0.75 
3.0 1.0 
4.0 1.35 


With such jets, if the centrifugal pump had an efficiency 
of 60 per cent., it was n to supply 66.7 kilo- 
grammetres per litre of water to abstract 1.35 litres of 
air—that is, 49.4 kilogrammetres per litre of entrained 
air. In our trials we required 53.8 kilogrammetres, and 
these two figures are of the same order of magnitude. 
Caking Kérting’s numbers, which are the most favourable 


to | we have seen, and supposing, as he does, that the centri- 


fugal pump might have an efficiency of 85 per cent., we 
obtain the following figures :— 


Initial Pressure of the Cubic Metres of Air Entrained 
ater in per Hour per Horse-Power 


Atmospheres. Supplied to Centrifugal Pump. 
0.5 92 
L0 9.2 
2.0 8.62 
3.0 7 67 
4.0 7.78 


We have seen that an air-pump had to abstract 17.2 
cubic metres of fluid per hour and per horse-power when 
drawing from a turbine-condenser, and 9.45 cubic metres 
when it draws from the condenser of a piston-engine. It 
follows that water jets are suitable for the condensers of 

iston-engines, but that they are not suitable for the con- 

ensers of turbines, since the volume of entrained fiuid is 
almost independent of the pressure when this pressure 
is below 70 millimetres of Hg. Since in a piston-engine 
the pressure in the condenser may be 100 millimetres of 
Hg, the vapour tension at the outlet of the condenser is 
small in proportion to the pressure in the condenser, and 
there is no inconvenience in mixing the air with the con- 
densing water. This leads to putting all the condensing 
water into the jet, and this water entrains with it all the 
products of condensation. The principle of the Kirting 
and Rateau ejector ensers is thus arrived at; these 
condensers are very simple and are perfectly satisfac 
with piston engines; but they are not noppenee | wi 
turbines. Nevertheless, as the jet principle seemed to us 
the only possible way of pbtaining the high vacuum 
needed by turbines, if only work and no steam was to be 
supplied, we have endeavoured to improve their air-ex- 
tracting efficiency. : 

iment to Improve Water Jets.—The air to be en- 

trained, being highly expanded, must be given a high velo- 


* Miinich : Published by R. Oldenbourg. 
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city in order that the cross-section of the diffuser of the 
jet be not too great. The speed of the water being still 
gate requires the expenditure of a great deal of work, 

t was rep therefore, that the water should entrain 
a far greater volume of air than its own. 

We first endeavoured to give the water-jet a cruciform 
shape, as has been done by M. Rateau in his ejector 
condensera, in order to entrain the air by means of thin 
jets of water of considerable surface. If we denote by / 
the thickness of the layer of air entrained by a water-jet 
(see Fig. 8), by w the mean relative velocity of the water 
as compared with that of the molecules of air situated on 
a cross-section normal to the axis of the water-jet, by 
dp/dy the rate of change of the pressure along the axis, 
supposing the pressure to be constant at all points of 
the cross-section, and by 7 the coefficient of internal 
friction of air, the speed of the air being supposed 
constant along the same axis, we find 
2 dp BP 
3 dy 7 


but for air we have 7 = 180 x 10— in C.G.S. units. 
Hence, if the condenser were 1.5 metres long, it would have 
to be filled with extremely fine water-jets spaced only 
one-eighth of a millimetre centre to centre. Such an 
arrangement is practically impossible. We cannot rely 
on the friction developed between the successive layers of 
air to determine their entrainment ; the viscosity of air is 
too small. “ . 

We then proposed to inject into the diffuser a multitude 
of very fine water-drops. 

The terminal velocity of a water-drop of radius a 
fulling in air at rest is 


w= 


a 3... @ 
= 99 = 
Inversely, if the water-drop were travelling with a 


velocity v relative to that of the fluid (air), and had a 
coefficiency of internal friction equal to 7, it would be 


acted on by a negative acceleration equal to — 4.5 Me If 


x represents the distance of these water-drops from a 
plane normal to their direction of motion, we have 


dv 


= - 457", 

dx a? 
If the air is supposed to be at rest, the distance s 
travelled by a rain-drop whilst its speed changes from its 
initia] value vy to the velocity v is 


2 
=F +S (m- 0), 


9 
and when 7 = 180 x 10-4 
8 = 1232 a? (r) ~ v) centimetres. 


If the distance to be traversed with reference to the air is 
1 metre, and if v) = 20 metres per second and v = 0, we 


obtain 
a = 0.0638 millimetre. 


It would be, therefore, necessary to produce water-drops 
having a diameter of 0.126 millimetre, and the distance of 
these water-drops from each other would have to be, as 
a@ maximum, equal to their diameter. In other words, ib 
would be necessary to produce a fog. 

Having embarked on this line of reasoning, we tried 
whether it would not be possible to produce a real fog 
with water-drops still smaller, but constituting a homo- 
geneous mixture, the density of which would bs, for 
example, 100 times greater than that of air. 

It would be possible to discharge this fog into the 
hme ye by means of a high-speed ventilator, consist- 
ing of a single wheel driven direct by a steam-turbine. 
Calculations showed that centrifugal force would not have 
had sufficient time to separate the water from the air, so 
that the mixture could be consid as remaining homo- 

eneous. This would have been an interesting solution. 

n order to keep the water-drops separated, it would be 
necessary to develop between them a repulsive force 
capable of counterbalancing the action of the surface 
tension. Todo that the water-drops would have had to 
have been electrified. We would not have been followed 
in this direction, and, therefore, we abandoned the 
matter. 

New Air-Pump.—Lastly, we thought of entraining the 
air by means of bubbles similar to soap-bubbles. In order 
to produce these bubbles it was only necessary to inject 
into the diffuser, instead of a water-jet, a succession of 
thin lamina of water, which would imprison between them 
a certain quantity of air. 

This idea led us to the design represented in section in 
Figs. 9 and 10, which has given good results. The water 
is injected into the diffuser by means of a water-turbine, 
having partial injection, and driven by a motor in the 
opposite direction to that it would take if left to itself. 

e fixed distributor of this tu:bine is in communi- 
cation with a suction pipe C drawing from a sump; 
the casing of the turbine is in communication with the 
eager > Ryne it is desired to - A vacuum 

a pipe fixed to its upper part at D. At the point 
E of the diffuser a steam ejector is fitted, which re- 

? h pomp. This ejector produces a 
vacuum in the casing of the water-turbine, so that the 
water in the sump is drawn up, and is injected into the 
diffuser ; the steam-ejector is then shut off. Thein 
water-turbine does not increase the pressure, but merely 
communicates velocity to the water. It is evident that 
the velocity will thus be communicated to the water with 
a better efficiency than if the pressure had first been 
increased in a centrifogal pump, then converted 
into velocity in the nozzle of an ordinary jet. The 
mechanical details are eye simple. The water 
follows the concave surface of each turbine-blade, and is 


quired to prime the 


passing the distributor B. If we follow the sheets of 
water during their formation, we find that they succes- 
sively take the forms represented in Fig. 11; they. tend 
to enlarge, since the molecules of water are thrown in 
Cregg Goostuae. The sheets of water thus fit up 
against the sides of the diffuser, and they enclose the air 
between them. If they burst, they will resolve themselves 
into an enormous number of very fine drops, forming a 
fog. It is probable that both these effects are produced 
when the pressure is small and the volume of air is great 
in comparison with that of the water. When the air has 
been successfully com , 80 that the volume entrained 
is small with respect to that of the water by which it is 
entrained, there remain only small air-bubbles drowned 
in a continuous mass of water. In any case, the volume 
of air entrained is far greater for an equal amount of 
<< expended on the water than with ordinary jets. 

he following are results obtained with two sizes of the 
new pump. The air was introduced by a carefully cali- 
brated nozzle, so that the weight admitted could be 
accurately determined :— 


| 
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40-Horse-Powcr Pump ; 480 Revol’ 
Water Temperature, 8.5 


& 
$ 
25 
z 
8 
5 
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S 
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é. 








9 
16 8.1 | 22 | 103 0; 0 9 | 0|]0 
27 6.8 | 28 78 «| 2 | (0.75 11 | 176 | 6.5 
85.5 | 54/365 | 77 | 4 | 287 18 | 176 | 5 
84 5.4 | 365] 735 | 6 | 616 | 2% 1147 | 44 


20-Horse-Power Pump ; 720 Revolutions per Minute ; 
Water Temperature, 9.5 Deg. Cent. 
| 73.8 0 0 


0 0 





1.5! 8 | 118 9 
12.4 | 7.8 | 11.3 | 68.5 2 | O78 15 | 74 | 6 
16.8 | 7.2 | 15.7 | 70 4 | 287 32 76 | 4.5 
21 5.4 | 19.6 | 69.2 6 6.46 60 76 | 3.6 
22.5 | 4 | 20.5 | 683 8 | 11.50 | 109 | °70 | 31 
| 
APPENDIX I. 


Note on the Flow of Air through Nozzles. 

When a fluid is flowing through a convergent nozzle 
into a space in which the pressure is less than half the 
initial pressure, the pressure in the neck of the nozzle is 
independent of the outlet pressure and depends only on 
the inlet pressure. 

The speed with which the fluid flows through the neck 
is equal to the velocity of sound in the fluid correspond- 
ing to its temperature at that point. The weight of fluid 
flowing through the nozzle per second depends, therefore, 
— = the initial pressure and temperature. 

t 


W be the weight in grammes of the fluid passing 
through the nozzle per second and per square 
centimetre of the cross-section of the neck. 

V the speed of the fluid through the neck in metres 


per second. 

P the absolute initial pressure of the fluid in kilo- 
grammes square centimetre. 

T the initial absolute temperature. —_— 

p the absolute pressure in the neck in kilogrammes 
per equare centimetre. 

v the volume in cubic metres per kilogramme of fluid 
as it is flowing through the neck. 

+ the ratio of the specific heat of the fluid at con- 
stant pressure to the specific heat at constant 
volume. 

g the acceleration due to gravity. 


We have the relations:— * 
W=10,/ gy, V = 1004/9 yp», 
v 


2 —— 
7 4 fr yr 
But for air we have p v = 0.00229272 x T, and y=1.41. 
ence 
P ‘ 

P= 0.52, Wem @ Vausvt: 
and if the initial pressure is equal to the atmospheric 
pressure, and if the initial temperature T is equal to 
293 deg.—that is, 20 deg Cent.—we have Q = 315.5 per 
second ; W = 28.5 grammes per square centimetre ; and 
V = 313.5 metres per second. 


APPENDIX II. 


Note on the Adiabatic Compression of a Mixture of Air 
and Steam, and Determination of the Temperature at 
the End of Compression. 

We ones the volume in cubic metres and the pres- 
sure in saame per square metre, and if we indicate 
by p, v, and T the pressure, the volume, and the absolute 
temperature of a mixture containing 1 kilogramme of air 


verted | and x, kilogrammes of saturated steam at a temperature 


T=t + 273, 

the steam and the air occupy the same volume. Let the 
partial ure of the air a, and that of the steam 
Ps e therefore have at each moment 

Pp = Pp + Ps , 

and Marriott’s law for air is 





thrown out in a thin sheet during the time a blade is 





pav= 29.27 » A 


If we admit that the dry steam is superheated during the 
whole of compression—a matter we will verify later on— 
and that we can apply Marriott’s law to this steam—for 
we only want to estimate the order of magnitude of the 
temperature at the end of compression—we have for a 
weight of steam 2, 

pov =492,T; 


pv =(pat ps) v = (29.27 + 49 2,) T. 
If we denote the specific heat of air at constant volume 
by cy , its specific heat at constant pressure by cp, and by 
ky and kp the same qveitine for superheated steam, and 
by J, Joule’s equivalent, we have the relations 
Cp — Cy = 29.27/J, 
kp — ke = 49/3. 
The quantity of heat d Q necessary to raise the tem- 
perature of the mixture containing 1 kilogramme of air 
and x, kilogramme of steam by the amount d T is 


dQ= (co + abe )dT EPS", 


whence 


whence 
AQ = (c+ mk) aT + MEM) dy, 
But c 
padv=29.27dT — vd pa; 
ppdv=4924,dT—vdp. ; 
so that 


dQ = (ep + 2k) aT + ver. 


But for adiabatic compression dQ = 0; and if we write 
R for 29.27 + 49 2, and C for cp + x, kp, we have 


o=caT-RT, ap 
J Pp 
or 
dT _ R dp 
e - 49 -»" 
whence 


R 
T,=T, (?)s Cc 
1 


We can thus calculate the quantities C and R as a 
function of x), since cp = 0.2375, kp = 0.4, and J = 424. 

Further, the temperature T, and the total pressure p, 
are known, and the pressure p» is equal to the atmospheric 
pressure. The temperature ‘I’, is therefore determined. 
Since we need only consider the ratio p./p,, we can con- 
tinue to express the pressures in millimetres of Hg. 
a have thus calculated the numbers in the following 
able :— 


Pe 
t). |E).| % R. Cc. JC Pa Pi Pi (P)s Cc To. t 
al 
1( 283 0.386 48.20.4230 0.2680 76(/23.6 32.2 2.54 720 447 
16 288 0.412 49.50.4355 0.2678 76C/31.5) 24.1 | 2.24 646 373 
20 293 0.435 |50.6 |0.4465 0.2672 76( 41.8 18.15 | 2.17 637 364 
25 291 0.461 51.9 0.4 2.02 


4 
594 — 760 54.9 | 13.82 | a 


\ 


We have supposed that the steam is superheated during 
compression. To verify this statement we must deter- 
mine the law of adiabatic compression of the steam in 
this mixture. We have 


CaT =~. dp, 
whence 
Clpdv+vdp) =a, 
wd 
A v dp 
_— =@ 
CJ-R v = p 
so that 
CJ 
pv CI-R = constant, 
but 


pav = 29.27 T, p. v = 49 2, T. 


Hence for a given value of x,—that is, for a given initial 
temperature ¢,—the ratio p/p; is constant, whence it 
follows that the steam in the mixture is compressed 
according to the law . 


ps v °9-® = constant. 


We have found that the value of the expression 
GJ = R is very sensibly independent of the tempera- 


ture ¢,, and is equal to 1.365. According to Zeuner, the 
law of compression of superheated steam is 
p vi333 = constant. 
Hence, steam when mixed with air is compressed 
more org than when alone, because the air supplies 
it with heat —s compression. Thus the hypothesis 
we made is justified. 
APPENDIX IIL. 
Note on the Adiabatic Compression of a Mixture of Air, 
Water and Stcam. 
We will suppoze that the mixture contains one kilo- 
gramme of air, (a — x) kilogrammes of water and 2 kilo- 
grammeof steam ;then if pis the pressure and uv the volume 
of one kilogramme of saturated steam at the absolute tem- 
perature T, the volume occupied by the gaseous fluids is 
equal to zu, if we neglect the volume of the water. RT 
is the product of the volume by the pressure of the kilo- 

















Aus. 28, 1908.] 


ENGINEERING. 


291 





gramme of air under consideration, where R is the' 
gas-constant. The partial pressure of the air is equa’ 
to R T/x u, and the total pressure P of the mixture is 
P=p+t R T 
zu 

If cy is the specific heat at constant volume of air, p the 
internal latent heat of steam at the temperature T, the 
quantity of heat dQ which has to be supplied to the 
mixture to raize its temperature by an amount d T is 


dQ =(c» +a) dT +d(xp) + =e2*. 


or 





dQ =(ee + a) dT +d (xp) + (? + Re) se 
xu J 
whence 


JdQ=IT(evt+aldT+ JId(xp)+a(pz 


+ R[aT- rua (*)] 


But JL=Jp + pu, where L is the latent heat of 
vaporisation of steam, so that 


Jd(a)+d(pxu)=d[x(J p+ pu)]=Jd(xL); 
hence 


— xudp. 


JdQ = (J (cp + a) + R)AT + Jd (xv) 
RT 
aT (p+ xu } 
But 


sud (p+ BT) = 2u(4 Pars RAT - RT ae), 
U at 


ru (x u)? 


or, substituting for a from Clapeyron’s equation—viz , 


és tt 
at uw 
we get 
JdQ=I (ce. +a)dT +Ja(eL)-IeL4 + 
RT 2) 
xu 


For adiabatic compression d Q = 0, and, further, 

xL\ d(x) _ aT 

a(“)= TT ely 

Hence az . R dieu) 
x zu 

0= (cr +a)“ +a(‘p )+ ree 


Integrating between the temperature limits T, and T». 
we have, finally, 
( +a)= #1 Ty _ mle, R hog. se! 
bs in bad” 
Ts 
loge ra 
The work required to compress the mixture from the 
temperature T, to the temperature T, is :— 


W =J [(co 4- a) (T: — Ty) + #2 Le — x Ly). 


In the above we have supposed jagthy that the 
steam remains saturated during the whole of the compres- 
sion, 80 that finally 

72 < a. 


A knowledge of the work actually absorbed by the com- 
eases of the fluid mixture is not of much importance, 
ause it is small in comparison with the work absorbed 
by the passive resistances of the pump, as always happens 
in those pneumatic machines which have to sweep through 
an enormous volume in order to draw an insignificant 
weight of fluid. But it is interesting to know the state 
of the fluid at the end of ——- and to know in 
particular what is the degree of humidity. > 
We will suppose, as before, that 40 litres of condensing 
water is required per kilogramme of steam; we thus have in 
giving successively tot the values 10, 15, 20, 25 deg. Cent. 


cd 


5 
20 .., 85 | 44.8) 17.4), 244 |. 258] 59.8/ 0.435) 593 | 0.866 
25... 40 64.9 | 23.6) SL3 | 20.42 44.4) 0.461 586 0.908 





At the end of compression the temperature is equal to 
T, = 273 + fa, and if p; is the vapour tension corre- 
sponding to the temperature f,. the pressure of the air 


will be 760 — po, and its volume, 72, vs, is 
273 + fs - 915 
P-P 








_ If we give to t2 the successive values 50 deg., 60 deg., 
10 deg., and 80 deg. Cent., we have 

to. | po |(760-po).| a> tte Ug 2a. T. =" 
50 ..| | 688 | 0.08 12 0.087 572 | 0154 


233 627. | «1409 5.01 0.280 558 | 0.464 


es 
GO... 149) = 6LL 1.172 7.65 0.154 | 569 | 0.272 
) 

) .., 856) 405 | «1872 | 3888 | 0.555 551 | 0.814 





We can then establish the epee which give 
the values of the various portions of the preceding equa- 
tion for the following successive values of ¢; and t.— 
namely, ¢,: 10 deg., 15 deg., 20 deg., and 25 deg., and 


tg: 
1 | bering that for air 


50 deg., 60 deg., 70 deg., and 80 deg. Cent., remem- 
air R = 20-87, and that = 42%, whence 








R 
== 0.0693. 
J 
Values of R log 72 “2, 
J € vr; uy 
he. 
to. a alin ‘i 

"ee ar 20. 25 
50 0.2282 | 0.2387 0.2220 0.2055 
60 .. :| 02902 0.2286 0.2140 0.1973 
7% 5 ect 0.2184 0.2012 0.1850 
80 0.1877 0.1984 | 0.1815 0.1650 

Values of “1.71 %2 72, 

T, Ts 
lS eee 0.698 0.702 | 0.754 
60 3. | 0.847 0 580 0.394 0.636 
ieee ie 0.388 0.402 0.444 
oe .. 7.) Sa +0.008 +0.022 +-0.064 
Values of (* Ti _ %2 **) + AR log, ==. 
Yr TT, Iq Ug 
50... —..|—sO.8982 | ~=—(0.9367 0.9240 | 0.9595 
eo .. | O.7872 0.8086 | 0.8080 0.8333 
70 .. :.| 0.5638 0.6064 | 0.6082 0.6290 
so .. ..| ales 0.2064 | 0.2035 0.2290 
T. 
Values of log. - r, 
50 ..| 0.1822 *) 0.1187 0.0975 0.0806 
6 :. 2] e167 | 01453 0.1280 0.1111 
7 5 8) 0.1918 0.1748 0.1576 0.1406 
89 :. | O2210 | 0.2035 0.1863 0.1694 
1 


| 
The values of (ce + a) can now be obtained for the 

successive values of ¢; and f., and are as follow :— 

Values of (cv + a). 





t). 
ta, ee 











10. 15. 20. 25. 
50 6.74 8.18 9.48 11.87 
60 4.72 5.55 6.31 7.49 
70 2.94 3.47 3 82 4.37 
80 0.738 1.016 1.089 135 


~ Bat Ce =0. 1684, hence a the weight of water entrained 
can be obtained. It is not this weight, however, which 
it is interesting to know, but the weight a, of water con- 
tained in each cubic metre of the fluid mixture, we have :— 
(ce + @)~ ee kilogrammes 


w Uy 


aq = 


Values of a, in Kilogrammes. 





10. 15. 20. 25. 











50 ee ° 0.155 0.243 0.361 0 572 
60 ee . 0.108 0.163 0.248 0.358 
70 oe ° 0.0655 0.100 0.142 0.206 
80 0.01385 | 0.0259 0.0357 0.0577 


It is also interesting to know what is the weight of 
water in the liquid condition contained in each kilo- 
gramme of fluid mixture at the end of compression. 

Let a, be the weight of this water expressed in kilo- 
grammes ; then 





as = (er + 6) ~ Or — a 
’ % Ug 
All the quantities in the right-hand member of this 
me are known, and we thus deduce the following 
table :— 
Values of ag in Kilogrammes, 








t). 
ta 
10 15 20. 25. 
50 6.24 7.63 8 88 11.2 
60 3.84 4.63 6.11 6.12 
7 1.78 2.16 2.41 2.81 
£0 0.00803 1.56 1.953 3.33 


And in the following table the values ‘of a; and ay have 
been collected together. 





fa | 10. 16. 20, 25, 


a) a) a). a» Gy | OR | ay a2. 
£0 .. 0.155 | 624 (0.243 7.63 | 1.861 | 888 (0.572 11.2 
60 ..| 0.108 | 3.84 (0.163 463 |1.248 | 5.11 0.358 0.12 
7C ..| 0.0655 | 1478 (0.100 2,16 )0142 | 241 0.206 | 2.81 
80 ..| 0.0135 | 0.00803 0.0257 0.495 |0.0357 0.545 pone 0.613 











Bottvia.—At the date of a recent return Bolivia had 
418 miles of completed railway, 2304 miles of wagon 
roads, and 10,156 miles of navigable streams. Bolivia 
has further 2704 miles of tdeoreah. 





CATALOGUES. 


Messrs. J. H. Nicnotson anpd Co., Suffolk House, 
London, E.C., have sent us a — on heating and 
ventilating. This describes the three systems of low- 

s3ure hot water, low- steam, and hot-blast 
eating and ventilating, each of which has ad vantages 
under certain circumstances. 


The latest “ Progress Reporter” of the Niles-Bement- 
Pond Company, 111, Broadway, New York, U.S.A., 


| contains reproductions from photographs of a 90-in. tyre 


boring-mill, a heavy combination slotting, boring, and 
drilling-machine, a 16-ft. to 25-ft. boring and turning- 
mill, 48-in. car wheel lathe, a 90-in. wheel-lathe, a 60-in. 
forge-lathe, milling-machine, &c. 


The Pulsometer Engineering Company Limited, Nine 
Elms Iron Works, ing, have issued a new catalogue 
giving full particulars, prices, &c, of their well-known 
pulsometers, and shewing the application of this simple 
pump to all sorts of conditions of working, in which the 
more common type of pump is at a disadvantage, owing 
to the necessity of rigid support and for other reasons. 
The various details of the pulsometer are all illustrated 
and described, and the capabilities of these pumps are 
fully discussed. 


Section M of the catalogue of the General Electric 
Company, Limited, 71, Queen Victoria - street, E.C., 
which has lately come to hand, is an illustrated price-liat 
of electrical measuring instruments. The list is quite a 
complete one, and in it are noticed volt, ampere, and 
watt - meters, power-factor indicators, synchrosco) 
recorders, lamp-testers, meggers, galvanometers, poten- 
tiometers, speed- counters, electricity - meters, and, in 
fact, all measuring and recording instruments in general 
use in connection with the electrica! industry. 


Messrs. Ludw. Loewe and Co., Limited, Farringdon- 
road, Clerkenwell, E.C., have issued a short supplement, 
entitled ‘‘Mems. for Works’ Managers,” to their pamph- 
let on cylindrical grinding, noticed by us some time 
- This little leaflet gives a number of further examples 
of work that can be done more expeditiously in the 
grinding-machine than in a lathe, considerable economies 
in time being shown in finishing after the completion of 
rough turning. A ree. “*F,” on Circular Milling has 

come to hand from this firm, showing a number of 
forms of cutters for circular milling, and giving, in 
tabular form, particulars of work executed compared with 
similar results obtained in lathe- work. 


Messrs. John Spencer, Limited, Globe Tube and En- 
gincemes Works, Wednesbury, have sent us their latest 
ist of iron and steel tubes, &c. This list gives sizes and 
prices of gas, water, and steam tubes, bends, T-pieces, 
unions, &c.; boiler-tube ferrules, weldless steel tubes, 
flanges, socket and spigot pipes, &c. Particulars are also 
included in the list of sanitary fittings in metal, such as 
tanks and cisterns, vent-pipes, &c. Small hand.pumps 
are also listed. Cocks of various kinds for steam and 
water are illustrated and priced. Stocks and dies, tongs, 
and other tools for pipe-work are shown. Tables are given 
of British standard flanges, of weights of tubing, &c. 
Electric light and trolley standards also come within the 
scope of this list. 


Messrs. Charles Churchill and Co., Limited, in their 
latest catalogue, have produced a large cloth-bound book 
of 436 pages, devoted to machine-tools and accessories. In 
this cata! mages machines by a number of American and 
eee makers are represented, besides tools manufac- 
tured in this country. There are, for instance, Brown and 
Sharpe and Cincinnati milling-machines, Becker- Brainard 
millers, Ernault milling - machines, machines from the 
Newton Works, Philadelphia, Bullard boring and em 
mills, Barnes drilling- machines; Flather, — ‘ 
and other shapers, Detrick and Harvey planers, Norton 
screw-cutters, Lodge and Shipley lathes. These are onl 
a few of the names appearing in this spe om whic 
covers nearly all engineers’ machine-tools and workshop 
appliances, including small accessories, such as chucke, 
drills, reamers, stocks and dies, &c. 


A number of circulars are to hand from Messrs. Shand, 
Mason, and Co., 75, Upper Ground-street, Blackfriars- 
road, EC. These, as may be expected, refer to fire- 
service appliances. One illustrates a three-throw pump 
driven by electric motor of ew os pes per minute capa- 
city. This pump has been installed recently in the new 
Morning Post building in order to augment the normal 
pressure, for working hydrants on the upper floors. ‘I'he 
motor can be started from either of the three upper 
stories. Another circular illustrates the fire-float ‘* Beta,” 
supplied to the London Fire Brigade. This vessel is sup- 
plied by Messrs. Shand, Mason, and Co. with engines 
capable of pumping 4000 gallons per minute, throwing a 
3}-in. or 4-in. jet a distance of 300 ft. Other circulars 
illustrate portable chemical and other fire-engines and 
pumps, escapes, hydrants, buckets, &c. 





Frexcn Darpetxe ConTract.—We hear that from 
among tenders submitted by French, Belgian, Dutch, 
and English firms, for a large dredging contract for the 
deepening of the Loire between Nantes and Saint 
Nazaire, that of the Tilbury Contracting and Dredging 
Company, of London, has been accepted. The wor! 

involves the removal of no less than 6,000,000 cubic 
metres of material, including four islands. This work is 
part of a echeme being carried out by the French Govern- 
ment, the cost of which is estimated at2 million sterling, 
for converting that portion of the river into a dock by 
means of a largedam to be built some 12 miles below 
Nantes. The depth of water on the stretch of the river 
will, when the scheme is finished, be about 30 fo. 
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The number of views given in the Specification Drawings is stated 
in each case ; where none is tioned, the Specification is not 
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~~ of Specifications may be obtained at the Patent Office, Sale 
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The date of the advertisement of the t of a Comp 
Specification is, in each case, given after the abstract, unless the 
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a may, at any time within two months from the date of 
the advertisement of the acceptance of a Complete Specification, 
give notice at the Patent O, of opposition to the grant of a 
Patent on any of the grow mentioned in the Act. 


ELECTRICAL APPARATUS. 


14,255. E. L. O rmann, London. Secondary 
Batteries. (2 Figs. = 20, 1907.—This invention has refer- 
ence to means for collecting the gases given off by secondary 











reaches a certain point of its travel, the arcs being thus extin- 
guished. The arrangement is such that, on the circuit being thus 
completely interrupted, the switch or switches are again closed. 
Such a switch may be fitted in one, but preferably in each, lamp 
of a series. The switch consists of carbon contacts 1, 2; 1 being 
fixed and 2 being attached to the endof a pivoted lever 3, weighted 
80 as to normally hold the carbon contacts together. On the 
lever 6 is fixed a catch 8, which is held by a spring — a stop. 
In the drawing are shown the dash-pot 11, clutch 12, helper- 
weighi 13, and the core and solenoid 14, by which the lamp is 
actuated. The parts are shown in the running position ; catch 8 
having been lifted during the striking of the lamp 60 as to pass 
the end of the lever 3. As the carbons burn away the catch 8 
will describe an are of a circle with the pivot of the lever 6 as 
centre, and at a suitable moment, depending pre its adjustment, 


travel will cause the switch 1, 2 to be opened, thereby breakin 
the circuit of the lamps. Catch 8 following the lever 6 will fi 
still further, and the arrangement is such that before the clutch 
releases the carbon the catch 8 has beyond the end of the 
lever 3, and allowed the latter to return to its contact position. 
There is also shown in the a diagram of a second lamp 
burned in series with the one described in detail, also containing 
a switch 1, 2. (Accepted June 24, 1908.) 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 
H. Walker, Bradford. (8 Figs.) 


5548. Bearings. [3 
March 12, 1908.—This invention relates to improvements in bear- 
ings for pedestals for shafting and the like, and has for object the 





batteries during charge, and for the direct removal and disp 
of such gases Into, preferably, the open air. According to the 
present invention, a current of air is directed along the common 
escape-pipe from the rear end, and will carry off and remove such 
gases which have collected in the branch-pipes. The cells are sub- 
jected to neither pressure, which might bulge the cells or cause 
leakage, nor partial vacuum, which would increase the evolution 
of gas and resultant froth and spray. Each cell a is provided 
with an aperture in its lid or cover, connected to a tube through 
which the gases are removed. The several tubes b are —— up 
to the common main pipe ¢, at the rear end of which is placed a 


| Peg. 7. 









































fan or the like d for the purpose of blowing the gases through the 
other end of the pipe. eee ¢ leads the gases to discharge 
clear of the battery-room, and preferably into the open air. This 
pipe and the branch-tubes therefrom are made of some material 
not affected by the vapours or gases from the electrolyte, and may 
be made of metal lined with ebonite or the like. In a modified 
construction, as shown in Fig. 2, the usual vents of the cells are 
attached to the sectional elements of a linked pipe ¢, which forms 
both main pipe and branches ; each element is thus of T shape, 
as shown. Bach branch is formed with a socket which fits over 
the vent, a rubber ring or the like within the socket making the 
connection air-tight. The sectional elements may be united to 
form the main pipe by means of a similar jointing device as shown, 
or in any other suitable way. (Accepted June 24, 1908.) 


16,053. H. 8S. Hatfield, Hove, and F. M. Lewis, 
Brighton. Arc-Lam: (1 fig.) July 12, 1907.—This 
invention relates to electric arc-lamps, and consists in means by 
which the circuit of a series of lamps may be periodically broken. 
In burning in series lamps regulated with certain types of mecha- 














ase 


nism, such, for example, as enclosed lamps provided with ape 
but not shunt, regulators, it is to cause periodically al 
the arcs to be extinguished, and the ps to re-strike. This 
invention consiste in arranging in the lamp a switch, in series 





arrang t and construction of a bearing whereby the shaft or 
the like may be effectually lubricated, and the bearing readily 
inspected whilst running or otherwise. In carrying out this in- 
vention, the upper portion A of the bearing is hinged to the lower 

tion B, and in the lower portion, at the opposite side to the 
inge, is mounted a hinged or swivel bolt-pin C, arranged so that 
same may be disengaged from the upper or hinged portion—that 
is to say, a slot or aperture is formed in the side of both upper 
and lower portions of the bearing. The bolt-pin C is provided 
with suitable nuts, which are tightened against the ~ gs face of 
the hinged portion A of the bearing, when the bolt-pin is in the 























vertical position, and thus the hinged portion A is securely held 
in position against the lower portion B, When the nuts on the 
bolt-pin C are released, the bolt may be withdrawn or hinged 
back, the hinged portion A lifted, and the bearing inspected. The 
hinged portion A is provided with the usual lubricating passage. 
The lubricant will gradually work along the shaft to the sides or 
ends of the bearing, and in order to utilise any lubricant tending 
to escape towards the sides or ends, there is formed in the hinged 
portion A at either end or side a passage or aperture P into which 
the lubricant will travel, owing to the motion of the shaft. These 
apertures P are connected by means of a passage P!, from which 
lead one or more small apertures, which coincide with apertures 
in the brasses of the bearing. Thus the used lubricant, or portion 
ion)” same, may pass back to the bearing. (Accepted June 17, 
1 


MINING, METALLURGY, AND METAL- 
WORKING. 
8445. The Grondal Kjellin Com , Limited, and 
J. Harden, London. Electric {4 Figs.) 
April 11, 1907.—This invention relates to electric furnaces of the 
induction type, comprising an annular chamber surrounding an 
iron core, the primary being wound upon the said core, and the 
material in the annular chamber serving as the secondary 
winding. According to this invention, the furnace is provided 


it will come in contact with the end of the lever $, and a little further | P! 


act of substituting a spare casing and lining; the said molten 
material may then be run into the spare lining, and thus obviate 
the necessity of restarting the furnace by means of iron rings, as 
is now usual, but is objectionable owing to the tendency of the 
said rings to break. (Accepted June 17, 1908.) 


RAILWAYS AND TRAMWAYS. 


13,760. H. Fi Manchester, M. Rathborne 
and A. P. La ton. Poin (5 Figs.) 
June > 9 at invention Be ae to a ae = electric tram- 
way poi oj es ng apparatus e type in w the road-point 
is operated by the completion of an electric circuit by the trolley of 
the car when passing a given part of the overhead wire with current 
on. In such type of apparatus the rail-point is returned by the com- 
etion of & further circuit, or by springs, which is somewhat 
objectionable. According to this invention, the road-point is 
returned by the wheel of the car pressing upon a stud or other 
depressable fitment let into the rail, and, by suitable connections, 
adapted to move the rail-point back to its original position. In 
carrying out the invention, the overhead wire a@ at a point 
immediately in advance of the road-point is sectionised by 
insulators, or is provided with an insulated skate. The insu- 
lated part of the wire, or the skate, is connected by wires to a 
powerful solenoid d arranged in a box let into the pavement. In 
circuit with the solenoid winding is the overhead wire or one of 
the supply mains. The core of the solenoid is connected to the 
a og tea of the road-rails. When the core of the solenoid d 

in ite outermost position, the point tongue closes the entrance 
to the branch rails, and keeps open the main rail. When the 
solenoid d is excited, and the core drawn in, the rail-tongue is 
moved over, and the entrance to the branch line of rails opened, 
and that of the main rail closed. The circuit through which the 
current is conveyed to the solenoid is completed by the trolley 
of the car when, with current on, it touches the skate ; therefore, 
as the car approaches the point and passes under the skate it 





























automatically brings about the movement of the point-tongue. 
Should, however, the car require to travel straight on, the driver 
turns the controller to the ‘‘ Current off” position, and the car is 
allowed to “‘ coast” under the skate. When the car passes on to 
the branch line of rails, it will be seen that the point-tongue, after 
the car has passed it, will require to be moved back, in order 
to be in position for the next car to act upon it, if required. 
This returning of the point-tongue is effected mechanically ; that 
is to say, in one of the branch rails, and at a distance from the 
point-tongue Sighaly greater than the longest car-length, is a 
plunger-like stud 0, which extends below the rail and into a box 
or casing p let into the roadway, where it connects to a lever 
arm q carried by a rotary axis r. Upon this rotary axis is a further 
lever-arm s. Extending from the box p to the box e! isa tube ¢. 
Within the box e! is a bell-crank lever u, and one arm of such lever 
is —_ connected to a stud secured to the point-tongue. The 
other arm of the lever u is connected to one end of a rod w, con- 
nected at its other end to the lever-arm s in the box p. The 
rod w passes through the tube ¢. It will thus be seen that on a 
car passing on to the branch line of rails, and one of the front 
wheels of the car running over the stud 0, such stud will be 
pressed down and thereby caused to rotate the axis r, and, through 
the lever-arm 8, rod w and lever u, pull the point-tongue back to 
its original position. When the next car arrives at the junction 





with a removable hearth or lining, so that when repairs b 
necessary the furnace charge may be run off into a ladle or other 
contrivance, and coutained therein while a fresh hearth or lining 
is being substituted for the defective one. The latter may then 
be repaired at leisure. A is the iron core round which the 
primary coil of the furnace is wound, and B the bed or framework 
on which the furnace stands. C is the annular fusion-chamber 
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in'which the charges are . The hearth or lining D is built up 
or contained within a metallic or other suitable casing E, which is 
independent of the other parts of the furnace and attached to 
the main body or framework thereof in any appropriate manner— 
as, for example, by bolte. The casing E may be provided with 
lifting-hooks or other means, so that it, together 
with the hearth or lining D, can be lifted from the body of the 
furnace, as shown by dotted lines, by means of a crane or other- 
wise, and a spare one put in its place wi it any a le 
delay, thus greatly increasing the working efficiency of the 
and its auxiliary plant. When a hearth or 
lining is about to be removed, the mol 
transferred to a ladle, gas-heated 


and req to pass on to the branch rails, the point-tongue is 
again operated, and, after the car has passed fully on to the branch 
rails, the point-tongue is again returned, the point-tongue always 
being left with the branch rail closed. The “frog” or switch of 
the overhead wire may be also operated mechanically through 
wire or rods and levers actuated by the core, or from the road 
point tongue. (Accepted June 24, 1908.) 


MISCELLANEOUS. 


13,754. EK. London. Lock -Washers. [11 
Figs.) June 14, 1907.—This invention relates to lock-washers. 
The invention consists of an endless piece of tempered steel shaped 
so as to form a segment or the arc of a circle, being convex or 
concave in one direction only, and having only two bearing points 
on its underside and two on its upper side when in use and fixed 
in position, and having two projecting knobs on its upper or con- 
vex side, which form a ve lock against edges of, or holes in, 
the nut or bolt head. The washer A is made of suitablespring steel 
tempered, and instead of being perfectly flat, it is in the form of 
a segment or arc of a circle, being convex and concave only in one 
direction, so that, when lying against a flat surface B, its under- 


Be 


or) 8 





de only touches said fiat surface B at two points or places B!, B?, 
- on te round circumference, and on its upper side it also 
touches the nut or head of set-screw against which it rests at two 
places, being, in fact, formed into a washer spring, and being 
capable of taking the place and doing the work of a ru ber washer, 
without having the many disadvantages which a rubber washer 
has. This lock washer A, when in tion and ready for 
use, and not under pressure, is formed to segment or arc of a 
circle, having only the four resting or bearing points or places 
before mentioned. When the lock washer is in actual use, and under 
the greatest compression (in locking or unlocking the nut or bolt 
in its correct position), it is quite flat. (Accepted June 24, 1908.) 








with the main cireuit, which is opened when the mechanism 


tor keeping the material hot, and contained therein during the 
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SHIPS “AGAMEMNON” AND “LORD NELSON.” 
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ENGINES (Twryn-Screw Four-Cytiyprer TRIPLE- 
EXPANSION) :— 
DriaMETER OF H.-P. CyLINDER xe re 32? In. 
Diameter oF J.-P. CyLInpER = ‘eh 52} In. 
DraMETER OF Eacu L.-P. CyLinvEerR we 60 In. 
STROKE ... _ a Si aod 48 In. 


BOILERS :— 
TotraL HeatiInG SURFACE ... Soil “es 50,265 Se. Fr. 
Torat Grate AREA ys bes = 848 Sq. Fr. 
WorKING PRESSURE ‘3 ar ... 275 Les. per Sq. IN. 


FULL-POWER RESULTS (‘* AcamEemnon ”’) :— 
REVOLUTIONS e sas 130 per Min. 
InpicateD Horsk-Powenr ... ee ar 17,285 H.-P. 
SPEED OF SHIP ... poh — ae 18.735 Knots. 


&. PRICE. ENG. 
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H.M. BATTLESHIPS “ AGAMEMNON ” 
AND “LORD NELSON.” 


Tue two latest ships to be added to the British 
Fleet are the Agamemnon and Lord Nelson, and 
both of these have been attached to the Nore Divi 
sion of the Home Fleet, of which the Dreadnought 
is the flagship. These vessels differ from the 
Dreadnought and her successors in the important 
essential of gun-fire ; but they are far in advance of 
ships of the King Edward VII. class, and will, in 
the battle line, probably give as good an account 
of themselves as the latter ships, although in tactics 
they have the disadvantage of lower speed at full 


lreference to the main armament, and in the 
/annexed table we give the leading dimensions, 
taken from the Navy Estimates, of the King 
| Edward VII..class, the Lord Nelson class, and the 
Dreadnought class. 

It will be noted that the Lord Nelson is 15 ft. 
shorter than the King Edward VII., and 80 ft. 
shorter than the Dreadnought class, so that she 
will be more “a accommodated in harbours and 
graving-docks. he displacement is about the 
same as the King Edward VII. class, and 2000 
tons less than the Dreadnought. The armour pro- 
tection is equally effective in the Lord Nelson and 





Dreadnought, but the armament is essentially dif- 














Fie. 1. 


power. The Agamemnon, the first to be completed, 
was constructed by Messrs. William Beardmore 
and Co., Limited, at their Naval Construction 
Works at Dalmuir, and engined by Messrs. R. and 
W. Hawthorn, Leslie, and Co., Limited, at their 
St. Peter’s Works, Newcastle-on-Tyne, while the 
Lord Nelson has been built and engined by the 
Palmers Shipbuilding and Iron Company, Limited. 
Both vessels are alike, except in boiler installation. 
Both have achieved most satisfactory trial results. 
The speed anticipated in the design was 18 knots, 
but both ships easily succeeded in attaining 183 
knots, the power developed being about 17,300 
indicated horse-power, instead of 16,750 indicated 
horse-power ; and that, too, without in any way 
pressing either boilers or machinery. 

The outstanding difference in the design has 











H.M. Barriesuipr ‘‘ AGAMEMNON.” 


ferent. While the Dreadnought has, as is now 
well known, ten 12-in. breech-loading guns, the 
Lord Nelson is fitted with four of these 12-in. 
weapons, and in addition has ten breech-loaders of 
9.2-in. calibre. There are those who hold that ships 
of the Agamemnon and Lord Nelson class might, 
under certain conditions, be found superior in 
battle to the Dreadnoughts, because of the greater 
rapidity of fire by the 9.2-in. guns. The King 
Edward has four of these weapons, in addition 
to four 12-in. guns, the remainder of the armame nt 
being made up of 6-in. quick-firing guns. The 
9.2-in. gun has proved very efficient in recent battle 
practice. Thus the 12-in. gun, under the very severe 
conditions now prevailing, has given an average 
for the whole of the British practice of 0.4 hits per 





minute, whereas the 9.2-in. gun gives 2 01 hits per 























293 
Leading Dimensions of Battleships. 
fei oe me ne. Nelson ”|** Dreadnought ” 
Class. ass. Clase. 
Length B. P. 425 ft. 410 ft 490 ft. 
Breadth 78 79 ft. 6 in. 8 ,, 
moulded 
Draught ve 26 ft. 9 in. 27 ft. 27 ,, 
Displacement 16,350 tons 16,550 tons 18,600 tons 
Speed, de- 184 knots 18 knots 21 knote 
signed } 
IL H.P., de-| 18,000 16,750 23,000 
signed 
Coals, normal 950 tons 900 tens 900 tons 
Coals, bun- 2150 ,, 2200 ,, 2700 ,, 
kers, fuel 
Main arma-|4 12-in. B.L.; 4/4 12-in. B L.; 10)10 12-in. BLL. 
ment : 9.2-in. B.L.; 10} 9.2-in. B.L. 
6-in. Q.F. 
Second ary/|l4 12par. L2owt. ;/2412 pdr. 18cwt.;|16 4-in. Q.F. ; 
battery : 16 3-pdr.; ma-| 8 3-pdr.; ma-| machine boat 
chine boat and| chine boat and) and field guns 
| field guns field guns 
Submerged) our ive Three 
torpedo-tubes| 





minute. Thus although the 12-in. gun fires an 
850-lb. shot, and the 9.2-in. gun a projectile of only 
380 lb., the possible weight of shot in a given time 
from the lighter calibre gun is considerably greater 
than from the 12-in. gun. In other words, the Lord 
Nelson could, according to the average results for 
the past year, from each broadside, register 1.6 hits 
with 850-lb. projectiles and 10 hits with the 360-lb. 
projectile ; whereas the Dreadnought would only 
achieve 3.2 hits with 850-lb. projectiles. The strik- 
ing efficiency, or destruction per hit, is after all the 
most important consideration, and it must be re- 
membered that at the 3000 yards range the 12-in. 
with uncapped shot may penetrate 17 in. of Krupp 
armour, while the modern 9.2-in. gun can only get 
through 104 in. ; in other words, each blow from 
the 12-in. gun has 70 per cent. more effect, so that 
if the measure of efficiency is the extent of de- 
struction, the Dreadnoughts have the advantage. 
At the same time, the higher rapidity of fire is a 
factor which cannot be ignored. As regards the 
armament for repelling torpedo attack, the later 
Dreadnoughts have again the advantage, as they 
mount sixteen 4-in. quick-firers, whereas the Lord 
Nelson class have only twenty-four 12-pounders. 

Figs. 2 to 4, page 294, show approximately the 
distribution of the guns and the arrangement of 
the armour. It will be seen that all the armour 
is concentrated within a central battery, with twin 
12-in. gun barbettes at the forward and aft end, 
while on each side are two bow and stern twin 
9.2-in. barbette and a single 9.2-in. gun between 
the two. The lighter guns are mounted on a high 
platform in the centre of the -~< as shown in 
the perspective view annexed. he magaziner, 
shell-rooms, &c., for the smaller guns are placed 
at the ends of the vessel, in close proximity to 
those for the 12-in. guns, and both ships before 
leaving the builders’ works have had special cool- 
ing arrangements fitted in connection with their 
magazines. These and one or two other modifica- 
tions have delayed the completion of the ship, but 
it is to the credit of both contracting firms that 
their work has been carried out with great expedi- 
tion, the vessels being launched within thirteen 
months of the actual commencement of operations. 

Special arrangements are made for controlling 
the fire of the large guns from the stations on the 
fore and main masts, and a complete system of 
danger signals is installed to prevent the guns 
from firing into one another when trained in dif- 
ferent directions. The broadside and stern torpedo- 
tubes are of the usual British Admiralty submerged 
type, and will doubtless be supplied with torpedoes 
ditted with the new ‘‘ Elswick” heater which has 
given such wonderful results with regard to increase 
in speed. 

The thicknesses of the armour and protective 
decks, &c., are very clearly indicated in Figs. 2 
and 4, and call for little comment. It will be 
noticed that there is a citadel of 8-in. armour 
extending from the main to the upper deck, and 
from forward to after 12-in. gun barbette, protect- 
ing the basis of the 9.2-in. guns. This is not fitted 
in the vessels of the Dreadnought class, but hoth 
classes are protected from torpedo explosion below 
the water line by thick fore-and-aft bulkheads of 
nickel steel extending in the way of machinery and 
magazines from the protective deck to the outer 
bottom plating. The conning-tower is of the latest 
pattern, entered from above by a hinged armoured 
door in the roof, or frcm below through the armoured 


communication tube. ; 
The small boats are carried on a skic-deck about 
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CONSTRUCTED BY MESSRS. WILLIAM BEARDMORE AND CO, LIMITED, NAVAL CONSTRUCTION WORKS, DALMUIR, N.B. 
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7 ft. above the flying-deck, and are hoisted in and 
out by means of special davits or the large derrick 
fitted to the main-mast, and actuated by hydraulic 
power. All the compartments of the double-bottom, 
with the exception of those required for reserve 
feed water for the boilers, are arranged for the 
storage of oil fuel, in accordance with the latest 
practice in His Majesty’s ships. 

On Plate XXI., publisbed this week, we repro- 
duce drawings of the main engines, with a table of 
the leading dimensions and the trial results. We 
hope, later on, to have something to say about the 
machinery. 








FLOUR-MILLING MACHINERY. 


I.—Recrprion, CLEANING, AND STORING OF 
GRalIn. 


In few departments of mechanical science has the 
problem of labour economy been more comprehen- 
sively solved than in flour-milling, including the 
sifting and cleaning of the grain preparatory to the 
grinding or rolling. Indeed, one may traverse 
some of the large modern mills from end to end of 
five or six floors, and yet my only find an occa- 
sional worker, who seems less interested and less 
employed, although, perhaps, more workmanlike in 
his uniform, than the visitor. This is a conse- 
quence of the close application of specialists to the 
solving of problems not met with in ordinary 
mechanics, and no apology need therefore be made 
for a review of some typical machinery now made 
for such modern mills. The general principles 


adopted by the several manufacturing firms are not 
dissimilar ; the slight differences in application are 
mostly in detail, which may best be studied by 
inspection of the machinery itself. We may there- 
fore confine ourselves to such general principles 
illustrative of the latest mills as will interest the 








general reader, leaving the expert in this branch of 
engineering to apply those principles in detail 
according to his personal predelictions. 

It is a remarkable fact that from the earliest 
time there was concentration in flour-milling to a 
greater degree than in any other department of 
industry. This, however, was due in most instances 
to the maintenance of a monopoly by the lord of 
the manor. Mr. R. O'Neil Pearson, of Ulverston, 
who is a diligent antiquarian student, has been 
investigating the question of manorial corn-mills of 

t centuries, and finds that in some districts the 
inhabitants were precluded from consuming flour 
or grain, wherever produced, which had not been 
ground in the prerogative mills of the lord of the 
manor, and exacting precautions were taken to 
prevent any infringement of these rights. At the 
same time the deed of the Court of Exchequer 
gave permission to any one of the inhabitants, 
in consideration of money payment, to set up 
a hand-mill to grind flour, but only for con- 
sumption by himself and his family, penalties being 
exacted if he sold such flour or grain to any inhabi- 
tant. It was remarkable that this same system 
was introduced into Canada and some of the other 
colonies. 

The attainment of economy in the steam-engine 
and a more enlightened policy have long since 
changed allthis. The first steam-driven mill was 
commenced in London in 1784, but it was not until 
the middle of the nineteenth century that steam 
superseded the old water-wheel. Now electric 
power is more frequently adopted, and wills are 
erected of enormous capacity, some of them pro- 
ducing over 100 sacks, each containing 280 lb. of 
flour, per hour. So complete is the machinery that 
the direct-labour charge ae been reduced to about 
4d. per sack of flour of 280 lb. ; inversely, however, 
the capital charge has increased, and some of the 
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most modern of grain-cleaning and flour-milling 
plants involve an expenditure for buildings and 
machinery of from 22601. to 25001. per sack of 
flour-producing capacity per hour. If, therefore, 
the interest and depreciation charges are taken at 
about 123 per cent., it is found that the producing 
cost, including plant, machinery, labour, supplies, 
and sundries (including coal), equals 1s. per sack. 
The site chosen is an important factor in the 
economy of milling, because of the facilities avail- 
able for the reception of the grain and the despatch 
of the flour. Herein lies the benefit of steam or 
electric over water power. Where the grain is im- 
ported a mill is preferably located as near to the 
discharging wharf as possible, so that the grain 
may flow without interruption through a minimum 
distance from the portable ship elevators along con- 
veyor-bands to the grain-receiving and cleaning 
plant. It has consequently become the custom to 
lant mills close by navigable waters, and to arrange 
or silo* or warehouse stores alongside specially- 
constructed wharves. A typical case is that of the 
well-known Dunston mills on the Tyne, which have 
@ producing capacity of eighty sacks of 280 lb. per 
hour. At Avonmouth, again, there is now being 
constructed a mill cluse by the ferro-concrete 
granary built by the Bristol Docks Committee in 
connection with the new basin at the mouth of the 
Avon. In other cases mills have been built on 
canals and railways, the grain being brought from 
the ports or from the grain-growing area in barges, 
bulk wagons, or in sacks on railway trucks. But 
there is involved in such cases more frequent hand- 
ling, a larger amount of labour, sack hire, &c. The 
mill should be close by the source of grain supply— 
i.e., to the grain- growing area or to the importation 





* Silo is probably derived from the Spanish sylos = a 
measure. 
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wharf. There are, of course, in addition, country 
mills in wheat-growing districts, using what may 
be termed local wheats ; but these are necessarily 
small, although this is no excuse for having any- 
thing but a modern and economical plant. It will, 
however, be more convenient to confine our treat- 
ment of the subject to the larger and more fully- 
equipped port mills. The general arrangement of 
the Avonmouth mill is modern, and therefore a 
satisfactory example, so far as the general plan is 
concerned. It is preferred here, in part, because 
we have recently so fully illustrated the adjacent 
granary owned by the Bristol Docks Committee, 
and the distribution of the grain from the ships into 
the granary (see ENGINEERING, page 8 ante). 

Fig. 1, e 296, is a plan of the new mill at 
Avonmouth, and shows its position relative to the 
dock authorities’ granary. This granary is 220 ft. 
long, 70 ft. wide, 98 ft. 10 in. high from the base- 
ment floor to the bottom of the roof principals, and 
is divided into three portions ; one with six floors, 
each having an area of 4200 square feet ; a second, 
with seventy-eight silos, 9 ft. 6 in. by 11 ft. 3 in. 
inside measurement, and 50 ft. 4 in. deep; anda 
third with elevator and weigh section. Under all 
of these divisions there is a sacking-off floor, with 
distribution-tunnel below, and, above all, a machi- 
nery fioor with conveyor-bands. The grain from 
the ship is discharged by means of portable elevators 
and conveyors on to bands running through tunnels 
in the quay-walls, and communicating with the 
general system of weighing and distributing bands 
in the silos. From this granary there is an over- 
head gangway, accommodating a band conveyor, 
having a capacity of over 100 tons per hour, 
delivering the grain into the wheat-receiving house 
of the new mill. There the grain is weighed, 
and undergoes a preliminary cleaning, in order to 
eliminate from it all the foreign matters of larger 
size than the grain itself. These include such 
* miscellaneous items as sticks, straws, corn-cobs, 
nails, pieces of string, &c., and the separation 
process is accomplished almost entirely by means of 
sieves set at an inclination and shaken by the inter- 
vention of eccentrics, while dust and chaff is removed 
by strong induced air-currents. Indeed, through- 
out the whole process of grain-cleaning, air-suction 
or aspiration is an important process, as shall be 
explained. The units of this Avonmouth plant have 
been designed for a producing capacity of thirty 
sacks, each of 280 lb. per hour, making a total 
production of flour equal to 8400 lb. per hour, and 
the machinery is being supplied by Messrs. Thomas 
Robinson and Son, Limited, flour-mill engineers 
and experts, of Rochdale. 

The warehouse separator, or double-receiving 
separator, which is the first machine used in the 
process of cleaning the grain, is shown in section in 
Fig. 2, and in plan by Fig. 3, on page 296. The 
featherless arrows show the flow of the grain, and 
the feathered arrows the air-currents. A perspec- 
tive view is given on page 308, Fig. 15. In this 
machine there is combined sifting of solid foreign 
matter in sieves and of dust and chaff by aspiration. 
The grain is fed into a spout at the point marked 
‘* feed,” in Fig. 2, into a hopper which has a hinged 
valve, with counterbalance weights to ensure an 
even flow of grain to the top sieve. In passing 
from the hopper to the sieve the grain meets a 
strong draught induced by the fan, which has ordi- 
nary flat blades mounted on a square sleeve carried 
on the shaft, the form being a matter of practical 
convenience. The blades are sometimes bolted on 
to a cast-iron spider fixed to the shaft. The air, 
after passing through the grain and carrying with 
it particles of dust, &c., flows through an expansion- 
chamber, where, owing to their specific gravity, 
chaff, weevilled grains, and other light refuse deposit 
at the bottom, where there operates a worm con- 
veyor for moving this solid matter into a hopper. 
Any dust in suspension iu the air-current is blown 
out into a ‘‘Cyclone ” or other type of dust-collector, 
which forms an item in all the wheat-cleaning in- 
stallations. The fan is operated in this case at 
about 600 revolutions per minute through belting, 
as shown in the perspective view and section. As 
indicated on the plan, Fig. 3, there are, in the 
larger size of separators, two fans ; but this also is 
a matter dictated by experience. With duplica- 
tion there are double the number of aspirations per 
unit of time, so that the probability of dust 
being separated from the grain is the greater. 
There is a corresponding aspiration of the wheat 
after it has passed through all the sieves, in order 
to remove more light matter, the air being drawn 








through the wheat as it falls into the leg, as in- 


dicated by the feathered arrows. This air also 
passes through an expansion chamber for the de- 
osit of the dust, &c., which is again dealt with 
y means of worm conveyors. As regards the pro- 
cess of sifting in this machine, the grain falls 
through the first and second sieves. The first 
sieve, clothed with perforated steel, removes large 
refuse, such as sticks, straws, &c., and the grain 
passes through to the second sieve, clothed still 
tiner, for extracting and tailing over the smaller 
straws, cobs, &c., into the trough shown. : 

The grain having passed through the second sieve 
falls on to the lower or third sieve, with still finer 
mesh, the dust and sand falling through and the 
grain being conducted into the exhaust leg of the 
machine. The two lower sieves, which extend 
transversely across the machine, as shown in Fig. 2, 
are of perforated sheet steel, and are each kept 
rocking or reciprocated by means of two eccentrics 
fixed to the bottom of the sieve, as shown in the 
perspective view. The eccentric-rods are screwed 
on to a steel plate on the bottom of the sieve, and 
the shaft to which they are connected is rotated by 
belting from the counter-shafting shown. The 
object of fitting two eccentrics to each sieve is to 
counterbalance the reciprocating movement, and 
thus as far as possible to obviate vibration. This 
practice has been adopted very extensively and not 
alone in connection with the operating of balanced 
shaking sieves. 

An alternative system of separating wheat is by 
a reel, as illustrated in Figs. 4 and 5 on page 296. 
In this case a hexagonal cylinder is clothed with 
steel sheeting in two sections, the upper end with 
fine perforations, and the lower with $ in. diameter 
holes. The cylinder is supported in a cast-iron 
frame ; the ends are cast in one piece, and there 
are six iron ribs to carry the clothing. The cy- 
linder, which is set at an inclination of about 1 in. 
to the foot, is rotated by bevel-gear at a speed of 
about nineteen revolutions per minute, the wheat 
being fed through the hopper shown at the higher 
end. The dust falls through the first section, at 
the upper end, into a hopper of sheet steel, and 
the grain gravitates to, and falls through, the 
second, or coarsely-clothed, section at the lower 
end into another steel hopper, the tailings passing 
over the end of the cylinder into a refuse-hopper. 

This revolving reel isa cheaper form of ware- 
house separator, it is — in construction, and 
is therefore more suitable for small mills. The 
revolving reel is slower in its action, and there 
is not the same wear and tear as with the higher- 
speeded warehouse separator. Dust has a detri- 
mental effect on eccentric and shaft bearings ; but 
this is not so important where, as with all of 
Messrs. Robinson’s machines, self-lubricated and 
dust-proof bearings are provided. The reel has not, 
as a rule, the same capacity, the machine illustrated 
being able to treat 448 bushels per hour, while 
the warehouse separator may deal with ten times 
the quantity. 

The revolving reel is fitted with an exhaust to 
suppress ‘“‘ stive,” which is most objectionable if 
allowed to escape into the building. Dust-col- 
lectors are located, as a rule, on the same floor as 
the machine, or at the top of the mill in a fire-proof 
room. Trunks from the various wheat-cleaning 
machines extend to this floor, and suction-fans of 
sufficient capacity draw the dust off from all 
machines, delivering it into a ‘‘ Cyclone” dust-col- 
lector, which consists of a cone-shaped receptacle, 
into which the air enters at a tangent, so that as 
the current strikes the side the dust is precipitated 
around the sides and to the bottom, while the air 
assumes a whirling motion, and eventually passes 
out at the top. The bottom is connected to a 
spout fitted with valves, so that the dust may 
be drawn off. 

The wheat separated from the foreign matter is 
weighed and elevated to conveyors for delivering it 
into silos. The arrangement of a band-conveyor 
floor over silos is illustrated in Fig. 16, on page 
308. As a rule there is one transverse conveyor 
serving a series of longitudinal conveyors, the latter 
communicating with the silos. The aim is to get a 
flow which will facilitate the delivery of the grain 
into the travelling throw-off carriages for deflecting 
the course of the wheat at an angle, either to another 
band or into the silos. Two of these throw-off car- 
riages are shown in the engraving, Fig. 16, while 
the arrangement of them is clearly indicated on the 
section and plan of the silos on page 297, Figs. 
6 and 8. These carriages are mounted on bogie 








frames which travel on rails at the side of the con- 
veyor, and have two pulleys aeons one above 
the other (Fig. 6), so arranged that the conveyor-belt 
passes over the upper and under the lower in its 
endless travel. is gives the belt an upward 
gradient, so that the wheat shoots forward into a 
spout, so curved as to enable it to discharge the 
grain on to another belt, or into the shoot communi- 
cating with the silos. In the view on page 308, 
Fig. 16, the square doors open into the silos. 
It may be remarked here that the grids for these 
doors are usually raised 2 in. or 3 in. above the 
floor-level, so that in the event of the fire-extin- 
guishing sprinkler heads bursting or leaking a con- 
siderable amount of water might fall from them 
without overflowing into the silos. The injection 
of water into the silos would cause the wheat to 
swell and damage the silo-walls. 

Wheat-silos are frequently built now of ferro- 
concrete and steel, as well as of brick and timber. 
There are conditions which give each system an 
advantage over others. The choice is affected by 
the availability of material, the nature of the foun- 
dations, and the limitations of local building and 
other bye-laws; but the general tendency is in 
favour of steel or ferro-concrete, especially for 
silos for the dirty wheat as imported. Timber, how- 
ever, is preferred in many cases for storing sepa- 
rated and washed wheat, and for the bins where 
the wheat is blended prior to the flour-milling pro- 
cess. The preference is due to timber being cleaner, 
and giving off no such dust as is inseparable from 
the ferro-concrete system, or such eroded or dele- 
terious matter due to the corrosion of metal sur- 
faces in iron silos. As to capacity, steel silos have 
possibly the advantage for a given area. They are 
invariably made circular, as the strain on the sides 
is greater even than on the bottom, owing to the 
wedge action of the wheat setting up, after the 
settlement of the grain, lateral stresses which are 
quite distinct from, and much more serious than, 
weight pressure. This is why silos have rarely 
been known to give way at the bottom, whereas 
instances of failure of the walls are not infrequent. 

A good idea of the magnitude of the pressure of 
grain is formed by computing the pressure in a bin 
10 ft. by 10 ft., constructed of smooth planks, the 
depth of wheat varying from 5 ft. to 160 ft., and 
the results of which are given in the following table, 
which was computed with the following values of 
the coefficients of friction of grain on grain (u), and 
of grain against the sides of the bin (w')—that is, 
u=0.466, and u!=0.361—stated in the appended 
table. In the table the pressures are computed for 


TaBLe I.—Pressure of Grain in Bins.* 























| 
Depth| Weight Pressures on Total | Weight of Weight of 
of ts) Sides per Foot| Pressure | Grain held Grain Car- 
Grain| Grain Run of Hori-| of Grain | up by the riedonthe 
in in zontal Cir- | on Sides | Friction on Bottom 
Bin. Bin. cumference. of Bin. Sides. of Bin. 
h. is P. | Px, | — _ 
ft. Ib. Ib. | Ib. | Ib. Ib. 

5 25,000 210 8,404 | 8,034 21,966 
10 | 50,000 | 840 33,616 | 12,136 87,864 
15 | 75,000| 1,878 | 75,180) 27,118 | 47\se2 
20 | 100,000 8,169 126,760 | 45,760 54,240 
25 | 125,000 | 4,625 000 | 66,785 58,215 
80 | 150,000 | 6,214 248,560 | 89,730 60,270 
35 | 175,000 | 7,900 316,000 114,076 60,924 
40 | 200,000 | 9,657 886,280 139,447 60,553 
45 | 225,000 | 11,488 459,520 | 165,887 69,113 
50 | 250,000 13,386 635,440 | 193,204 | 56,706 
55 | 275,000 | 15,331 618,240 | 221,880 53,620 
60 | 300,000 7,305 692,200 | 249,884 | 60,116 
65 | 325,000 19,382 773,280 164 45,846 
70 | 350,000 21,385 856,400 799 =©| «641,201 
76 75,000 23,503 940,120 339,383 86,617 
80 | 400,000 25,617 1,024,680 909 30,001 
85 | 425,000 27,773 1,110,920 401,042 23,958 
90 | 450,000 29,937 1,197,480 432,290 17,710 
95 | 475,000 $2,119 1,284,760 463,798 11,202 

100 | 500,000 34,326 1,378,040 495,667 | 14,333 
' 








* This information referring to pressure in silos has been taken 
from Donaldson's ‘‘Silo Manual.” 
depths proceeding by 5 ft. at atime ; the difference 
of pressure for the 5 ft. between 60 ft. and 55 ft. is 
1974 lb., so that ny oe ge the pressure per 
square foot at this depth would be 1974+ 5 = 
395 lb. For the same depth of grain the side 
pawn per foot-run of horizontal circumference 

is greater with a large bin than with a small one ; 
therefore it is advantageous to store grain in 
bins of moderate size, rather than in large bins or 
in a single mass. Table I. gives the pressures on 
the sides and bottom of a smooth wooden bin 10 ft. 
square, holding wheat weighing 50 lb. per cubic 
foot, for which the coefficients of friction are u = 
0.466, and u! = 0.361. 
Silos of brick are made rectangular or hexagonal, 
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but timber silos are only made rectangular. The 
brick construction is seldom adopted. In timber 
construction additional strength is attained by 
overlapping the wood, and these laminations are 
spiked together and the timbers themselves nailed. 
Steel-tank and ferro-concrete silos are in the end, 
perhaps, the cheapest. They have been made in 
sizes up to 80 ft. high and 40 ft. in diameter, and 
even larger, in sets having a total capacity of 
125,000 quarters of grain. Those illustra on 
297 have a height of 67 ft., a diameter of 

ft., and a capacity of 7500 quarters. The 
timber silos at Avonmouth have a height of 57 ft., 
and are about 6 ft. 3 in. square, and a capacity of 
8000 quarters. Taking average results, alike in 
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size and in the convenience of the supply of 
material, the cost of silos of different constructive 
materials, other factors being equal, works out 
as follows :—For mild steel, about 401. per 100 
quarters of capacity ; for ferro-concrete, about 401. 
per 100 quarters of capacity ; for timber (exclusive 
of outside brick walls), 32/. 10s. per 100 quarters 
of capacity ; for brick-work, 42/. 10s. per 100 
quarters of capacity. These prices are based on 
large structures to take from 15,000 to 20,000 tons 
of wheat. 

The following are specified conditions for steel 
silos to store 20,500 quarters of grain, being erected 
for 65001., equal to 6s. 4d. per quarter, excluding 
foundations :— 


Eight cylindrical steel silos, each 20 ft. in diameter, 
having a height of 80 ft. from bottom to top of plating, 
a in groups in the manner shown on plan, and 
connected with cross-divisions, so that three enclosed 
spaces may be used for grain storage in addition to the 
cylinders. 3 

"The whole of the steel-work used in the construction 
of the silos to be of Siemens-Martin mild steel of British 
manufacture. Tensile strain, 27 to 31 tons per square 
inch, and with an elongation of 20 per cent. in8in. The 
thickness of the plates for the first 30 ft. in height to be 
§ in., for the — 20 ft. in height to be 4 in., and for the 
upper 30 ft. to in. : F 

The top and 4 taal of the cylinders to be provided 
with suitable angle-curb. All the plates to have hori- 
zontal lap joints, but Renin J ~ — —~ As 
butt; the butt-straps to ‘or alterna » in- 
ternal and otal. The edges of all the plates and 
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FLOUR-MILLING MACHINERY; GENERAL ARRANGEMENT OF SILOS. 
CONSTRUCTED BY MESSRS. THOMAS ROBINSON AND SON, LIMITED, ENGINEERS, ROCHDALE. 
(For Description, see Page 294.) 
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butt-straps, on which it would be possible for grain to 
a are to be bevelled off at an angle of 45 deg. 

The spacing of the cylinders will be about 6 in. apart, 
and the cylinders to be secured together by 6-in. by 34-in. 
steel Z’s, riveted. 

The angle-curbs, top and bottom, as well as all the 
joints, to be thoroughly well riveted in a workmanlike 
manner. All rivet-holes to be drilled. 

Provide and fix on the top of the cylinders rolled-steel 
joists to support the floor over the silo-tops, and also to 
carry the enclosure for conveyors, elevator-heads, &c. 
Each of these rolled-steel joists to be firmly drilled and 
bolted to the a of the cylinders. 

Erect on the before-mentioned joists rolled-steel H and 
T-ssction standards, with cross and angle-bracings and 
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silos is indicated in the sections, Figs. 6 and 9, but 
more clearly in the perspective view, Fig. 17, page 
308. In this latter case, however, the silos are of the 
ferro-concrete design, and the bottoms are square 
inverted cones ; steel silo-tanks are generally built 
on prepared ferro-concrete foundations; the hoppers 
are built separate from the tanks. At the bottom 
there is a valve consisting of a cast-iron plate sliding 
in grooves, and operated by a hand lever, as clearly 
shown in this perspective view. This valve opens 
or closes the flow of grain from the silo into an 
inclined spout, which discharges it to the auto- 
matic wheat-mixer, in order to ensure an even flow 
of wheat to the band-conveyor ; in addition there 
is a spout from which the grain may be emptied 
from the silo into sacks. A system of sprinklers 
is used for the extinction of fires; this installation 
is plainly noticeable in the foreground of the 
illustration. 

The wheat-mixer referred to is illustrated by 
the sectional drawings in Figs. 12 and 13, an- 
nexed. The wheat falls through a vertical spout 
into a chamber, which is always kept full of 
wheat, and from this chamber is fed by a vane, 





constructed of cast-iron blades, to either a band or 


Fig.13. 
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Fias. 12 anp 13. Morr’s WHeat-Mixer. 


rolled-steel joists forming supports for the roof over the 
enclosure. The side-framing to be prepared for gal- 
vanised-iron corrugated sheeting. ; 

Such galvanised-iron corrugated sheeting of 18 B.W.G. 
to be provided and fixed to the steel framework, with all 

roper laps and all joints properly brought together, and 

ited through at intervals to make the same rain and 
weather-proof. 

The eaves of the before-mentioned enclosure to be 
finished with 4 in. heavy section ogee R.W. gutter, and 
3 in. R.W. pipes, with shoes delivering on to flats over 
silos. 

(The flats on top of external part of silos, and also the 
covering to the erection on the top of the silos, to be com- 

leted with timber joints and boarding and covered with 
A this work to be executed by the society. All such 
windows and skylights as may be necessary in the top 
enclosure to be provided and fixed by the society.) 

Suitable steel supports to be provided at the top of the 
steel silos, to which cradles for external painting of the 
cylinders can be suspended in a safe manner by the 
society’s workmen. 

Round the edges of the cylinders upon which flat roofs 
are shown, provide and fix suitable wrought or cast-iron 
standards, and two rows of gas-tubing hand-rail. 

Provide and fix special b-in. ogee R.W. gutter, of 
heavy section, cast to radius of cylinders, with one stack 
of 3-in. diameter a | rain-water pipe, secured by wrought- 
iron clips to the steel- work of cylinders. 

(After the cylinders are erected, the society to provide 
for and complete the requisite concrete sloping sills to 
silo outlet. The foundations, including the subways for 
bands, iy | been previously completed by the society’s 
workmen.) In the hoppered bottoms so constructed, 

rovide and fix eee suitable cast-iron mouthpieces 
or outlets, fitted with slides, to regulate the discharge of 
rain. 
a Provide in the side of each silo-bin a suitable manhole. 

Provide in the floor over silos eleven strong wire grids, 
to be fitted in trap-doors, the latter being constructed 
along with the wood floors by the society’s workmen. 

Provide and fix in each cylinder, riveted to the sides, 
& in. wrought-iron ladder rounds, from top to bottom of 
cylinders, 18 ip. pitch. 


The general arrangement of a silo-house, with 
weighers, separators, elevators, and conveyors, is 
illustrated in Figs. 6 to 11, page 297, and needs but 
little description. The wheat is lifted and conveyed 
on to the floor above the silos, as has already been 





described. The arrangement at the bottom of the 


worm-conveyor. Worm-conveyors are often pre- 
ferred in these and similar instances, as they raise 
less dust; but the band-conveyor has a much 
greater capacity for its size, and is more re- 
gular, owing to its higher speed of operation. 
The worm-conveyor adopted in association with 
the Moir wheat-mixer is of the spiral coil type. 
The vane of the mixer is rotated by a pawl and 
ratchet, the pawl being fixed to the end of a flat 
iron connecting-rod, which is reciprocated by a 
bell-crank lever on the crank-disc shown; the 
throw, or length of the stroke, of this connecting- 
rod can be varied by the screw shown on the 
disc in Fig. 12. Normally the disc revolves at 
about 35 revolutions per minute, moving the pawl, 
and therefore the vane, through a distance corre- 
sponding to the throw of the crank, and the 
in is thus delivered steadily to the conveyor. 
he flow of wheat is thus regulated by a screw 
on the disc, and on it there is a scale graded 
in simple terms to guide the operator as to the flow 
of the grain. Several of these wheat-mixers are 
shown in the perspective view, Fig. 17, page 308. 
The worm-conveyors are in duplicate, and there is 
a turnover-valve worked by a spindle, so that the 
delivery from the vane may pass to the right worm- 
conveyor, as in Fig. 12, or, by throwing over the 
valve, to the left worm-conveyor. Usually there is 
fitted to this Moir wheat-mixer what is termed a 
by-pass or turning spout, so that the wheat may be 
transferred from one silo to another. 

The conveyors underneath the mixer deliver the 
grain to the wheat-cleaning house, where it is sub- 
jected to a cleansing process before being passed to 
the flour-mill. With the machinery for this im- 
portant work we shall deal in our next article. 


(To be continued.) 





Brest.—Brest has voted 32,0007. (one quarter of the 
cost) for a new deep-sea dock, to make Brest a port of 
call for the largest liners. A similar sum will come from 
the Department of Finistere, and the French Government 
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Die Entwicklung der Dampfmaschine. Im Auftrage des 
Vereins Deutscher Ingenieure bearbeitet von Conrap 
Martsonoss. Berlin: Julius Springer. 2 vols. [Price 
24 marks. } 


Axout fifteen years ago the Verein Deutscher Inge- 
nieure, feeling convinced that the engineer should 
not only look forward, but dutifully study the his- 
tory of his science and profession, resolved to offer 
@ prize for an essay on the history of the steam- 
engine. No satisfactory essay being submitted, the 
Verein charged, in 1902, Mr. Conrad Matschoss 
with this task. Mr. Matschoss had already gained 
distinction as a historian of engineering, and had, 
in 1901, published a treatise on ‘“‘ The History of 
the Steam-Engine: Its Cultural Importance, its 
Technical Development, and its Great Men.” The 
authority of the Verein enabled him to pursue his 
researches with renewed vigour, just in time to 
rescue some old drawings, models, and papers that 
were rotting away in cupboards and garrets, from 
oblivion and perdition. 

The two volumes before us on the ‘‘ Development 
of the Steam-Engine,” the first of 834 pages small 
quarto, illustrated by 780 figures and 32 portraits, 
the second of 732 pages with 1073 figures and six 
portraits, are the result of his labours. A com- 
prehensive work of this kind did not exist, although 
the mage of these pages reminds us of quite a 
number of cognate monographs. We also learn 
once more, of course, how many times important 
facts and devices may be rediscovered and re- 
invented. Mr. Matschoss has collected a vast 
store of material. He visited the chief engineer- 
ing works of Germany, Switzerland, Austria- 
Hungary, Belgium, and the Netherlands, and 
examined some ten thousand diagrams there and 
in archives and museums. In England his re- 
searches seem more to have been confined to the 
South Kensington Museum, in France to the Con- 
servatoire des Arts et Métiers. He does not appear 
to have visited many British works, though the 
statistics on outputs comprise British and also 
United States firms. The portrait of James Watt 
forms the frontispiece of the first volume, and 
portrait-sketches of British engineers—all drawn, 
with the exception of Watt’s, by F. Rolan, of 
Berlm—are more numerous than any others. The 
author further acknowledges the assistance of 
Messrs. F. Jungwirth, K. Knipping, and K. 
Schwender. 

The work is divided into a short first part and a 
much longer second part. The first part, of 271 
pages, deals with the ‘‘Steam-Engine in its Rela- 
tion to the History of Economics and Culture.” 
It speaks in its several sections of work as a measure 
of culture, of power engines before the days of the 
steam-engine, of the origin, introduction, and adap- 
tation of the steam-engine, and of its development 
in the chief countries, the latter being discussed in 
the order: Great Britain and Ireland, Germany, 
Austria-Hungary, Switzerland, &c., ending with 
the United States, Asia, Africa, and Australia. 
Some general division of this kind was probably 
necessary. But the parts overlap too much, and 
what we read in the first part on Papin, Patrick 
Miller and Symington, Watt, Fulton, and others 
is afterwards rediscussed in more interesting detail. 
The author accentuates, in his preface, that sifting 
had been his greatest difficulty. Everybody will 
sympathise with him on this point. The author 
also states that deeds, not words, count in technics. 
One sometimes wishes he had himself borne that 
more in mind in his general remarks. The pre- 
sent generation, no doubt, is apt to disregard 
how completely technics, in the widest sense of the 
term, have been revolutionised by the introduction 
of the steam-engine, which, in its turn, has helped us 
to a really efficient utilisation of hydraulic and elec- 
tric power. But we do not want that reiterated in 
general phrases, and if the author deemed it at all 
advisable to discuss the origin of machines— 
‘shrouded in impenetrable darkness”—it was 
little use to quote Leupold, of the beginning of 
the eighteenth century, as his Sennen ; 

The story of the struggles of Watt and of his 
supporters, first Roebuck, who started coke blast- 
furnaces in Scotland, and then Matthew Boulton, 
of Soho, Birmingham, who had by 1785 spent 
40,0001. on the invention before he began to reap 
profits, is well told. — in 1775 that the 
remaining eight years of Watt’s patents were too 





is expected to make up the rest. 





short a period for financial success, Boulton ob- 
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tained an Act of Parliament prolonging the patent 
rights till 1800, and the remarkably precise and 
clear contract between Boulton and Watt ran for 
the same period. William Murdock was the third 
in this great combination. On the Continent 
Boulton’s name was first better known than Watt's. 
In those days, the author points out, German engi- 
neers came to England to make their studies. 
When they returned they did not merely imitate 
and start works; men like Beuth founded “the 
‘‘Verein zur Beférderung des Gewerbefleisses,” 
and did their best to promote technical schools. 

The second part, the ‘* Technical Development of 
the Steam-Engine,” is divided into three periods : 
A, the time up to the expiration of Watt’s patents 
—which were master patents—in 1800; B, the 
period 1800 to 1860; and C, the time since 1860. 
Sub-divisions of B and C refer to steam-engines as 
primary motors, pumping-engines, hauling and 
winding-engines, blowing and mill-engines, steam- 
hammers, steam-boilers, marine engines, automo- 
biles, and locomotives ; in C, the steam-turbine is 
dealt with. The remaining hundred pages, D, treat 
of materials for engine construction, special parts, 
frames, beams, cranks, &c., and indicators, and con- 
clude with a section on the development of technical 
science and literature. The best and most valuable 
chapters of this last part are those on mechanics, 
the strength of materials, and the mechanical theory 
of heat. The excellent subject-matter and name- 
index deserve special mention. It is noteworthy 
of the author’s zeal that the death of Zeuner, 
which occurred in October, 1907, is recorded in the 
text, though the preface is dated December, 1907. 

A detailed review of such a work is out of ques- 
tion. The Verein Deutscher Ingenieure knew the 
necessity of a competent and conscientious investi- 
gator and writer for such an exceedingly difficult 
task. The result has justified the selection. The 
individual engineer may consider that devices of his 
own, or of somebody else, should have been noticed. 
The chief requisite, however, was the commanding 
grip of the main facts and objects. That the 
author possesses. He does not lose himself in 
details, his compilation is remarkably free from 
any minor errors which might be ascribed to hasti- 
ness and want of care, and he cannot be charged 
with any national bias. Modern technical litera- 
ture might possibly have been noticed more fully ; 
but that would have meant an additional third 
volume. The excellent style of production of all 
the publications for which the Verein Deutscher 
Ingeniewre and Messrs. Springer are responsible is 
too well known to require any further notice. 





Modern Baths and Bath- Houses. By WM. PAuL GERHARD, 
C.E. New York: John Wiley and Sons; London: 
Chapman and Hall, Limited. [Price 12s. 6d. net.] 

Tis work is written by an American engineer, 

and it is mainly addressed to his fellow-country- 

men. The subject with which it deals, however, is 
one of universal interest, and there is much in 
these pages which may appeal to citizens of this 
country. Ina series of c noo of which 
have previously been published as magazine 
articles—the author discusses the hygiene of bath- 
ing and the different kinds of baths. Thus we 
have discussions of public bath-houses ; people’s 
baths—for which the shower-bath is <éspecially 
advocated ; factory baths ; school baths; military 
barracks baths ; hospital and medical baths ; river 
and sea baths. In-each many illustrations are 
given, showing plans and*views of existing baths 
of each type, and we would commend especially to 
the notice of engineers the views of baths installed 
at some large American workshops for the use of 
the workmen. This is a matter to which more 
attention might well be directed in this country. 

But the chapter which, we venture to think, 

should prove of most general interest is that on 

‘* Air and Sun Baths,” in which the author gives 

an account of the baths of this kind to be found in 

some German towns, and adds instructive illustra- 
tions, one of which shows an orchestra playing to 
the air-bathers, the entire raiment of each bands- 

man consisting of his musical instrument and a 

pair of bathing drawers—except in the case of one 

man, presumably the chef d’orchestre, who wears, 
in addition, a German bandsman’s cap! There is 
much truth in the author’s remarks on the benefits 
derived from air-bathing, and more might perhaps 
be done in that direction in this country, though 
the present writer confesses to cold shivers as he 
looks upon the author's illustration entitled 
‘Person taking an Air-Bath in the Woods after a 





Snowfall, temperature outdoors being 28 deg. 
Fahr.” Here, again, the only costume of the some- 
what portly gentleman in the photograph is a pair of 
bathing-drawers. 

As an appendix, the author gives quotations from 
various works descriptive of bathing customs in 
Russia, Finland, and Japan, and there is also given 
a lengthy bibliography on baths and bathing. 





The Standard Hand-Book for Electrical Engineers. Written 
and compiled by a Staff of Specialists. New York: 
The McGraw Publishing Company; London: E. and 
F. N. Spon, Limited. (Price 17s. net. | 

Tue publishers of this volume have obviously 

endeavoured to make it as comprehensive as pos- 

sible, so that it may be a useful guide for reference 
on any branch of electrical engineering. The whole 
field to be covered is divided into twenty sections, 

and each section has then been allotted to a 

specialist for discussion. The volume is thusa very 

complete work of reference, giving data and statis- 
tics on every branch of the subject, explaining 
testing methods and the leading features in modern 
practice, and discussing questions of cost, efficiency, 
and so on. Indeed, the first impression of the 


reviewer in studying the book is that it contains | P® 


too much, and that some of the purely descriptive 
text might have been omitted ; on after all, the 
object of a work of this kind is that it shall be 
useful not only to the best engineers, but to all 
engaged in electrical engineering ; and as the expert 
will only use it for reference, he cannot complain 
so long as he can find all he wants somewhere in 
the volume. What he specially insists on is that 
ke shall be able to find what he wants without 
difficulty or loss of time, and in this respect the 
publishers have done their best to satisfy him by 
providing an excellent index. In that index the 
engineer finds references to sections and numbered 
paragraphs in these sections, and at the top of each 
page of the text—in the place where the number of 
the page usually appears—there is printed in clear 
type the section and the paragraph of that section 
with which each page begins—e.g., ‘‘Sec. 17-21.” 
In this way reference to the desired information is 
made easy. The type used in the text issmall, but 
this is unavoidable if all the matter is to be got 
into one volume of convenient size. This book is 
only 14 in. in thickness, and contains (including the 
index) 1283 pages of printed matter. We need not 
attempt to describe the contents, but we believe 
practical men will find the hand-book useful for 
reference on any branch of electrical engineering. 
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THE METHIL DOCKS. 


Tue Methil Docks, on the coast of Fifeshire, is 
one of several harbours utilised extensively for the 
export of coal from the Midlands of Scotland, and 
the owners—the North British Railway Company 
—recently arranged for the construction of an addi- 
tional dock to add to the accommodation of the 
port, in which action they are emulating the work 
of other harbour authorities on the Forth. This 
work, for which Messrs. Blyth and Westland, 
M.M. Inst. C.E., Edinburgh, are the engineers, is 
being carried out by Messrs. Robert McAlpine and 
Sons, of Glasgow and London. But before begin- 
ning constructional work it was necessary to carry 
out extensive preliminary work, which is being 
done in a somewhat novel way, and this we illus- 
trate on page 300, and propose now to describe, 
leaving consideration of the work of extending the 
harbour until it is further advanced. 

Methil is exposed to very heavy seas from the 
east, and when the existing sea-wall enclosing the 
docks was made, 50-ton concrete blocks, measuring 
14 ft. by 7 ft. 6 in. by 7 ft. 6 in., were deposited 
ll-mell along the toe of the sea-wall over a length 
of 1000 ft. at the seaward end, in order to break 
the force of the sea. The new works, let a month 
or two ago to Messrs. McAlpine, embrace the 
building of a new sea-wall, about a mile in length, 
commencing at a point about 400 ft. back from the 
seaward end of the old sea-wall, and the construc- 
tion of a dock on the land reclaimed by this new 
sea-wall. To make way for the new wall some 
four hundred of the 50-ton blocks had to be lifted 
and deposited further out to sea, to protect the 
new works. The distance from the existing wall 
to the new position of the blocks was from 60 ft. 
to 200 ft. 

The method adopted for dealing with this work 
is somewhat unique. Messrs. McAlpine arranged 
with Messrs. Swan, Hunter, and Wigham Richard- 
son, Limited, the well-known Tyne shipbuilders, 
for the hire of their huge floating steam-crane for 
this work, and a start was made with the block 
removal in the middle of May, as shown in Figs. 1 
and 2 on page 300. The crane is capable of lifting 
150 tons. The jib is hinged at the tng and is 
raised or lowered by means of a couple of rotating 
screws. For slewing, the barge on which the crane 
is built is moved by means of mooring ropes and 
anchor-chain, which are passed round steam-cap- 
stanson board. In addition to the heavy purchase, 
the crane has two lighter purchases, which have 
proved invaluable in the case of block removal. 

The grips used by the contractors are of inte- 
resting design, and are illustrated in Figs. 3 and 4. 
They were specially made for the purpose by 
Messrs, Stothert and Pitt, Bath, and are of forged 
steel. They are somewhat after the pattern used 
by builders in lifting fine dressed ashlar where 
shear-holes may not be made. The paws of the 
grips are grooved on the face, and hinged so as 
to bear fair on the block-face when the strain 
is on. The grips are hung by a chain from the 
heavy purchase-rope of the crane passing through 
a large ring connected to links fastened to the ends 
of the arms (Fig. 2). A chain fastened to the 
shoulder links of the grips is linked to one of the 
light purchases of the crane. This rope takes the 
weight of the grips and is: used for lowering them 
over the blocks and for lifting the grips after a 
block has been deposited in its new position. 
Owing to the grips being caught at the shoulders, 
they are kept age by this means. Guide-ropes 
are led from the shoulders of the grips to the 


e. 

oo Fiven about to lift a block the grips are first 
squared by means of the guide ropes and lowered 
over the block by the light purchase-rope from the 
crane. The heavy purchase-rope is then wound up, 
and the strain pulling the upper ends of the arms 
together presses the paws firmly against the sides 
of the block, which is then raised to a height suffi- 
cient to clear the neighbouring blocks. The crane 
then works itself round by means of its mooring- 
ropes, and gets into position for lowering the block 
to the new line. hen the block is landed the 

ips are freed by the light purchase-rope from 
the shoulders, and a position cabin up for grippin 
the next block. 

The work proved comparatively easy so long as 
the blocks were visible, but when it came to remoy- 
ing the lower tiers of blocks it was much :more 
difficult. The depth of water is 20 ft. at low tide, 
and the contractors found it necessary to employ 
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divers to locate the blocks, which in some cases lie 

completely embedded in sand. Work has fre- 

’ quently been interrupted for days at a time when 

H the wind was from the east, and by the back- 

; wash from a eoal-washer dra‘n, which sometimes 

prevents the divers from seeing anything under 

7 water. The greatest number of Poors removed in 

j one day from the top layers was nineteen, and 

! from the under-water layers thirteen—both satis- 

factory results. Considerable interest has been 
taken in the work by maritime engineers. 

















_ Lake Superior Ork.—The movement of Lake Superior 
iron ores down the lakes amounted to 7,235,281 gross 
tons to August 1, this year, as compared with 17,534,741 
tons to August 1, last year, showing a falling off of 
10,299,460 tons, or nearly 59 per cent. The July ship- 
ments came, however, much nearer to those of July, 1907, 
than might have been anticipated, the total being 4,364,283 
tons against 4,849,117 tons. 
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IRON-ORE-BRIQUETTE-MAKING PLANT. 


WE illustrate on page 301 a special plant which has 
been constructed for the manufacture of briquettes out 
of iron ore, as it has been found very convenient to 
have the material in this form for introduction into 
the blast-furnace. Figs. 1 and 2 show the arrange- 
ment of the plant, the former being a sectional eleva- 
tion of the building, and the latter a plan, from which 
the positions of the various machines will be readily 
understood. Fig. 3 isa reproduction from a photo- 
graph, and shows the briquetting-machine in perspec- 
tive. The plant was constructed by Messrs. Bradley 
and Craven, Limited, Westgate Common Foundry, 
Wakefield. 

Previous to its introduction into the machine the 
ore is crushed in the large stationary pan with revolv- 
ing rollers, seen at the right-hand side of Figs. 1 and 2, 


and then elevated to a convenient platform, which may | #8 


be seen in Fig. 1, and from thence it is conducted to 
the worm-feeder of the briquette machine, the latter 
being fitted with regulating-doors, so that the supply 
can be varied as desired. The feeder delivers the 
ore into the charging cylinder, where, by means of 
a distributing-arm working at the bottom of the ver- 
tical shaft, one, two, or any number of moulds receive 
their charge of material in equal proportions, which 
arrangement prevents any undue strain on the machine, 
which would be the case if one mould were filled 
heavier vr more densely than another. By a pulling- 
round arrangement, which consists of a disc-crank 
driven by a differential gear and connecting-rod, by 
means of a catch cut on the periphery of the table, the 
table on which the moulds are placed is moved ; and as 
each mould is filled it passes out of position to allow 
another mould or set to come under the action 
of the charging cylinder. When the filled moulds 
reach a position at right angles to the charging-cy- 
linder they come under the action of the very powerful 
rams actuated by the steel levers, which are worked 
from the main pressing-shaft of the machine. These 
levers are capable of exerting a pressure up to 6 tons 
per square inch on the surface of the briquettes. After 
the moulds have received this t pressure, the table 
is again moved in — until the finished briquettes 
are opposite to the charging cylinder, and in that 
position a lifting-out ram ejects the briquettes from 
the moulds from the underside of the table. 

The main crank-wheel of the machine, as will be 
seen from Fig. 3, is provided with a connecting-rod 
having very ppg cy tae ns which are shown on 
the right-hand of the illustration, so that, should 
there Be too much material in the moulds, the con- 
necting-rod is elongated, so that it can pass over the 
centre. These springs can be regulated at pleasure, 
so as to give more or less pressure on the briquettes, 
All the principal parts of the machine are made of high- 
class steel, and the moulds are fitted with aeaie 
case-hardened-steel linings, which reduce the wear and 
tear of the machine to a minimum, 

We understand that some of these machines have 
been working two or three years with most satisfactory 
results, and they are eapzble of dealing with any kind 
of ore that it is ible to convert into briquettes. 
After they have n moulded, the briquettes are 
‘ane in a kiln for calcining or burning, this usually 

eing done by the waste gases from the blast-furnaces. 
The briquettes, having had all the moisture and volatile 
gases driven off in the kiln, their use in the blast-fur- 
nace results in a very largely increased output, and 
the consumption of fuel is correspondingly vedeowt. 





CarpirF Rattway Company.—We have just received 
a pamphlet from the Cardiff Railway Company, giving a 
mass of information concerning the Queen Alexandra, the 
Bute, and the Roath Docks, and the general port facilities 
controlled by this Soapenn, The pamphlet is lavishly 
illustrated with views of typical dock scenes, while maps 
are also included of the docks, of the railway ‘system in 
the vicinity of Cardiff, and of the country surrounding 
that centre within a 90 mile radius. Tables of statistics 
of the traffic of the docks show that in 1907 no less than 
9575 vessels, of an aggregate of 5,155,427 tons register, 
made use of these docks, the imports ree | to 
2,161,818 tons, and the exports to 9,782,760 tons. Of the 
imports, 909,580 tons were of iron ore, 444,522 tons of pit- 
wood, and 322,997 tons of grain and flour. Of the exports, 
8,909,823 tons were coal and coke, and 524,096 tons 
patent fuel, 174,649 tons rails. Excluding bunker coal, 
the port of Cardiff shipped in 1907 some 17,369,175 
tons of coal, the Tyne ports ranking a poor second with 
11,291,828 tons, no other port in the kingdom shipping 
as much as 4,000,000 tons, . The Bute Docks al ther 
have a water acreage of 147, and a quayage of 35,080 ft. 
The shipping facilities include 63 coal-staiths and patent 
coaling cranes, 72 electric and hydraulic cranes, ten 
graving docks, one public gridiron, one pontoon dock, 
and two pontoons or landing a. The Queen Alex- 
andra Dock is as yet only partially equipped. Several 
cases are given of + ing. ‘or instance, loading 
coal at these docks, the s.s. Lady Lewis loaded 4773 tons 
in ten working hours, and the s.s. Askehall had 6715 tons 
= ou pat en board at an average rate of 610 tons per 
hour, The pamphlet oe rates for wharfage, towage, 


discharge, and remov 
docks and gridiron, &o. 


of ballast, the use of graving 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, August 27. 

TuE iron ore produced in the United States last 
year.amouated to 51,720,619 long tons, valued at 
131,996,147 dols., an increase of 8.32 per cent. over 
1906. This year’s production will be considerably 
less than half. Large stocks are in reserve for emer- 
gencies. Resumption of activity in iron and steel 
production is exceedingly slow; mills continue to run 
a little above half capacity ; tin-plate mills, 90 per 
cent.; bar mills, 50 per cent.; coke ovens, 80 per 
cent. Some rail-mills are running under half capacity. 
Orders are for small lots, There is none of. that wild 
anticipation of orders which has characterised the 
market for years. Doubtless prices are at their 
lowest, but in the absence of business calling for steel, 
the mills are dragging along. The manufacturers of 
icultural implements are exceptionally busy in 
view of the prosperous farming conditions. In the 
engineering and machinery manufacturing plants a 
good deal of work is coming in for early delivery. 
The export of equipment for steam and electrical 
plants and machinery and tools, especially to Central 
and South American countries, affords these larger 
plants quite a lot of work. Considerable sugar-mill 
machinery is going to Cuba and elsewhere in the West 
Indies, 

The interesting feature in the structural steel in- 
dustry is the large increase in business from the rail- 
roads, which are buying almost everything but steel 
rails, The Canadian railroad companies are in the 
market for rails, and larger orders will be presented 
later in the season. 

Good sized orders for beams, plates, shapes, and 
other forms of steel are coming to some mills in the 
Pittsburg district. Besides this, the railroad com- 
panies are preparing to execute a great deal of ter- 
minal work, and grade crossing as well as bridges. 
These requirements, it is very well known, will run 
into several hundred thousand tons. Such business 
need not be expected until financial and industrial 
conditions are vastly different from what they now are. 








NOTES FROM THE NORTH. 
G Lascow, Wednesday. 

Glasgow Pig-Iron Market.—Last Thursday morning 
the pig-iron market exhibited -a steady tone, and the 
business, which was 3000 tons of Cleveland warrants, was 
done at 50s. 114d. and 51s. three months, At the close 
of the session sellers quoted 51s. 94. cash, 51s. 6d. one 
month, and 51s. 04d. three months. In the afternoon the 
market was quiet, and only some 1500 tons of Cleveland 
warrants changed hands at 51s. 94. cash and 51s. 6d. one 
month. The tone was firm, and the closing quotations 
were 51s. 9d. cash, 51s. 7d. one month, and 51s. 1d. 
three months. On Friday morning the market was 
rather firmer, and Cleveland warrants were done at 
51s. 104d. cash and 51s. 74d. one month. The turn- 
over was again only 1500 tons, and sellers’ closing 
prices were 51s. 1ld. cash, 51s. 8d. one month, and 
51s. 14d. three months. At theafternoon session a better 
tone was exhibited than for some time recently and there 
wasa scarcity of Cleveland warrants. Prices of the latter 
advanced sharply, and some 6500 tons were dealt in at 
52s. 14d. and 52s. 3d. cash, 52s. one month, 5ls. 34d. 
November 17, and from 51s. 3d, to 51s. 6d. three months. 
The close was strong, with sellers at 52s. 6d. cash, 523. 3d. 
one month, and 51s. 9d. three months, while buyers quoted 
52s. 3d., 52s., and 51s, 6d. respectively. Oo Monday morn- 
ing a good business was done in Cleveland warrants, but 
the cash and one month prices were easier. The dealing 
consisted of 10,000 tons at from 52s. 6d. to 52s. 24d. eash, 
at 51s. 1ld. one month, 51s, 104d. October 8, and at 
51s. 104d., 51s. 11d., and 51s. 9d. three months. At the 
close there were sellers at 523. 3d. cash, 523. one month, 
and 51s. 10d. three months.. In the afternoon the market 
was steady, and some 6000 tons of Cleveland warrants 
were dealt in at 52s. 3d. cash, and from 5ls. 9d. to 
51s. 10d. three months. Closing quotations were steady, 
with sellers at 523. 3d. cash, 523. one month, and 
51s. 104d. three months, There were buyers of hematite 
at 57s. cash, but no sellers. On Tuesday morning an 
easier tone prevailed, and 2500; tons of Cleveland war- 
rants changed hands at 52s. 14d. cash and 51s. 7d. three 
months. Sellers’ closing prices were 52s. 2d. cash, 52s. one 
month, and 51s. 74d. three months. Buyers of hematite 
were again in the market, and the price offered was 57s. 3d. 
three months. At the afternoon session the market was 
a shade stronger, and a small business of about 1500 tons 
of Cleveland warrants was done at 52s. 04d. twenty-four 
days, and from 51s. 8d. to Sis. 84d. three months. The 
close was firm, with sellers quoting 52s. 44d. cash, 52s. 14d. 
one month, and 51s. 10d. three months. Hematite was 
quoted 57s. 3d. cash buyers. When the market opened 
to-day (Wednesday) the tone was easier, and there were 
no transactions of any kind. The quotations for Cleveland 
warrants were 52s. 3d. cash, 523. 1d. one month, and 
51s. 10d. three months sellers, with buyers quoting 3d. 
less for each position. Buyers of hematite were again in 
the market, offering 57s. 6d. cash, 57s. 9d. one month, 
and 583. three months, but there were no sellers. 
In the afternoon a firmer tone prevailed, and some 1500 
tons of Cleveland warrants changed hands at 523. 14d. 
one month, and 51s. 10}d. three months, with buyers over 
for each position. The session closed fairly strong, wit 
sellers quoting 523. 5d. cash, 523. 3d. one month, and 
523. three months. Hematite was firmer at 58s. cash 





bayers. The following are the market quotations for 





makers’ (No. 1) iron :—Clyde, 62s.; Calderand Gartsherrie, 
623. 6d.; Summerlee, 63s.; Langloan, 683.; and Coltness, 
883.'6d. (all shipped Soaks Glengarnock (at Ardros- 
san), 62s. 6d.; B otts (at Leith), 62s. 6d.; and Carron (at 
Grangemouth), 64s. 6d. 


Sulphate of Ammonia.— Quietness reigns in the sulphate 
of ammonia market this week, and the tone is dull. The 
current price is from 11/. 123. 6d. to 11/. 15s. per ton for 

mpt business, Glasgow or Leith, and there is little 
inquiry for forward parcels, The amount exported last 
week from Leith Harhour was 543 tons. 


Scotch Steel Trade.—It was thought that with the 
placing of some orders for new steamers on the Clyde 
there would have been an improved inquiry for ship- 
building steel.- This, however, has not been the case, 
and the Scotch steel-makers are still experiencing dull 
times. The demand for light structural steel is good, 
and some of the producers of this material are exceedingly 
busy. The most of the business is on export account, and 
during the past week several fairly good lots were booked 
for shipment abroad. 


Malleable-Iron Trade.—Business in the malleable-iron 
trade of the West of Scotland shows no sign of betterment 
this week. Some works, it is reported, are not on full 
shift, while others, as stated last week, are fairly busy. 
Fresh inquiries are only moderate. A meeting of the 
Associated Malleable-Iron Makers in the West of Scot- 
Jand was held in Glasgow yesterday (Tuesday), when 
several important matters were considered. The differ- 
ences in the trade were adjusted, and now all makers in 
Scotland constitute one association, inclusive of iron and 
basic steel-bar makers. It is a condition of the new 
agreement that iron bars shall not at any time sell at less 
than steel bars. After some discussion it was resolved to 
make no change in sang at present, these being 6/. 2s. 6d. 
= ton for crown bars, and 5/. 17s. 6d. per ton for steel 

rs, each less 5 per cent. 


Scotch Pig Iron,—A fairly strong tone prevails in Scotch 
as circles this week, and not only are prices all 

ardening, but one maker at least has twice made an 
advance of 1s. per ton. The local demand, as well as that 
from England, is very good, and some fair lots have been 
put through. The export inquiry, which was recently 
very quiet, has also brightened up, and an early improve- 
ment in that direction is probable. 


Shipbuilding.—The shipbuilding industry in Scotland 
has recently shown a little sign of .improyement. Cer- 
tainly the output for the month of August. was larger 
than for several months back, and, with the single excep- 
tion of the month of April, it was the largest for the year 
to date. The launches from Scotch yards for August 
numbered 25 vessels, with a total of 49,697 tons, whereas 
the figures for the month of July were 29 veasels, of 37,940 
tons. The total output for the eight months of the present 
year is now 263 vessels, of 257,767 tons, as compared with 
381 vessels, of 459,763 tons, for the corresponding period 
of last year. The share of the Clyde yards in the above 
coe is certainly the largest, the output for the month 
of August being nineteen vessels, of 48,002 tons, which 
is over 4000 tons more than the previous best month of 
this year, but is fully 3000 tons less than the tonnage for 
August of last year, when the output represented 51,387 
tons. The Clyde record for the past eight months 
amounts to 223,901 tons, as against 421,083 tons for the 
corresponding eight months of last year. This little 
increase in output during August has helped to reduce 
the amount of work on hand in the various yards, 
but it is satisfactory to know that the number of con- 
tracts placed during the month has been greater than 
during any other month this year. Most of these 
have already been reported, and rumour states that 
several others have been secured, although official intima- 
tion of same has not been made public. The number of 
men at present unemployed is very large, and unless an 
early improvement takes place in shipbuilding the out- 
look for the approaching winter is rather serious. Not 
only is this the case for shipyard workers but also for 
the many thousands in the West of Scotland who are more 
or less directly dependent on the shipbuilding industry. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

South Yorkshire Coal Trade.—Barnsley Feast was re- 
sponsible for the shortest working week of the year at 
most of the collieries within a radius of several miles of 
the town. As a matter of fact, several pits were idle all 
the week, and none got fairly going until Wednesday 
night. So perong was the holiday spirit that one colliery 
could not get sufficient men on Tuesday to darry out some 
repairs which it had been intended to complete before 
recommencing work, and idleness for the remainder of 
the hands to the end of the week was the result. The 
effect of the holiday was not, however, confined entirely 
to the collieries, for there was no coal market in Barnsley 
last week. The stoppage has had the effect of clearing 
off stocks to a considerable extent, and the consequent 
shortage of supply is likely to check the downward trend 
in prices which was resulting from slackness in the local 
ool oonenien industries. Inquiries indicate that the 
thick seam pits have generally plenty of work in hand, 
foreign orders for steam coal continuing fairly plentiful. 
There is at last a movement in the market for house coal, 
the demand for which has been more regular than is usual 
at this time of the year, and as a result no very large 

uantities have been accumulated during the summer. 
| although the improvement ;in this branch of the 


h | trade has not produced any upward tendency in regard 


to values, there is little or no possibility of a tendency 
towards decrease due to an overstocked market. The 
bulk of the house trade continues to be with the London 
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market, local scales still being unsteady. It is this fact 
which probably cau:es the idea prevalent in many quarters 
that nothing more than the normal increase in rates will 
be witnessed this year, which means that the end of 
September will be in sight before any general advance 
takes place. Hard coal continues to move very readily 
for the coast, the home trade being quiet, and values 
remain firm. Coking slack varies from 4s. 4d. to 5s. 6d. 
per ton, and the stagnation in the iron and steel trades 
keeps the market for coke at a standstill. 


Gas-Leakages at Barnsley.—At the annual meeting of 
the Barnsley Gas Company the chairman had occasion to 
complain of the manne in which colliery workings in the 
district caused subsidences, resulting in serious loss to 
the shareholders of the gascompany. Mains were broken, 
and serious leakages of gas followed, with subsequent 
heavy charges for the repair of mains when the mischief 
was » ron ney The leakage was more than 12 per cent. 
above the average, despite all their efforts to detect 
the evil and deal with it. Most of this occurred in 
the neighbourhood of Stairfoot Ardsley, and it was 
easily accounted for. The Oaks Colliery leases were 
coming to an end, and they were working their posts 
back again, with the inevitable result that the wkole 
of the land in tke district was on the move, and 
if new mains were put down they would probably be dis- 
turbed again. In addition to the loss accounted for in 
this direction the company had been obliged to cope with 
a big rise in the price of coal, and there had been an 
increase of 36387. in the cost of production, only 1470/7. of 
which had come back on account of increased consump- 
tion. With increased revenue from residuals they had a 
total increase of 2436/. against extra expenditure of 3638/., 
or 12007. to the bad. This sum, however, had been met 
by the temporary suspension of the discount to consumers, 
and the net result of the year’s working was only 75/. less 
than in the previous year. 


Tron and Steel Trade.—Merchants and agents in the 
raw material market are still on good terms with them- 
celves, there being no sign that the buying movement, 
which began a fortnight ago, has exhausted iteelf. Some 
very fair sized contracts have been already made both for 
hematite ard common ore, and inquiries are still circulat- 
ing with a prospect of further contracts being placed at 
an early date. Prices are advancing in proportion to the 
demand, and manufacturers who bought a week or a fort- 
night ago are already finding that they cannot repeat 
orders for hematite on the same terme. Derbyshire iron 
is also on the up-grade, and the movement has pene- 
trated into the scrap-iron market, where old steel rails, 
used by manufacturerr, in preference to steel billets, 
for certain classes of work, have gone up half a crown 
a ton. It is, however, still doubtful if the activity 
in raw material is in any way due to improvement in the 
market for finished iron and. steel, inasmuch as nothing 
can be heard of orders being placed for finished material. 
The renewal of contracts for the supply of stores to public 
bedies is sending some work into the market, but the 
general state of trade bears out the belief that the demand 
for raw material is due to the realisation by manufac- 
turers of the fact that prices can go no lower, and the 
present is an opportune time to replenish stocks and so 
obviate the risk of prices going against them when trade 
brightens a Foreign and colonia! railway orders have 
improved the outlook in one big branch of local manu- 
facture, makers of axles and tyres being fairly busy. One 
large firm has, in fact, started working practically full 
time, but this is an exception. Government orders for 
cutlery have been placed with Sheffield firms this week, 
and there are signs of a revival to some extent in the 
cutlery trade. This will tend to improve the outlook in 
the lighter steel industry, and the prospect of improve- 
ment in the American market for Sheffield goods is also 
favourable to this branch of the trado. 


Stel Rail Order for Sheffield.—Messrs. Cammell, Laird, 
and Co., of Sheffield, have ion received an order for 
3000 tons of steel rails (90’s) from the Great Northern of 
Ireland Railway preg and the same company have 
aleo placed with Messrs. Cammell’s an order for 1850 tons 
of chairs. The order comes opportunely for the workmen 
at Cammelli’s, who have been on short time recently, and 
had to face the prospect of being stopped altogether. 


Local Colliery Earnings.—At the annual meeting of 
the Manvers Main Colliery Company, held this week, a 
dividend at the rate of 174 per cent. was declared.—The 
directors of the Sheepbridge Coal and Iron Company 
have decided to recommend a final dividend to June 30 
last, making 124 per cent. for the year on all shares, free 
of income tax. The dividend, which is at the same rate 
as last year, is payable on October 1. In 1906 the divi- 
cend was 10 per cent., and for the two previous years 
only 74 per cent. There has been a strike at the Sheep- 
hridge Company’s Iron Works, but the men employed at 
the blast-furnaces have sgreed to accept a wage reduction 
of 5 per cent., and the furnaces are being re-started. The 
dispute is, however, not yet at an end, as the workmen in 
the pipe-foundry, reveral hundreds in number, are still 
standing out, and matters between them and tke com- 
pany are ata deadlock. There has been no stoppage in 
the ordinary castings department nor in the rolling-mills. 
—The directors of the Staveley Coal and Iron Company 
recommend a dividend of be cent., making 20 per cent. 
for the year. They have set aside 50,000/. for exten- 
sions, and carry forward a balance of 39,865/. 


Record Nickel Ingot.—Last week, at Messrs. Cammell, 
Laird, and Co.’s Grimesthorpe works, there was cast a 
nickel ingot weighing 114 tons, which is believed to be 
the largest ingot ever cast anywhere. This tremendous 
mass of metal is a fluted octagonal, and is 18 ft. 6 in. 
long, with a diameter of 7 ft. On Saturday it was 
brought from the annealing furnace, and the process of 





forging commenced under the new fast-working 4000-ton 
hydraulic forging-press. This plant is an entirely new 
installation in the enormous shop, which is 400 ft. long, 
with a span of 75 ft., and is served by three electrically- 
driven overhead travelling-cranes, each of which = 
sesses & capacity of 120 tons working load, although they 
have stood a test up to 165 tons. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Trade.—An upward movement in 
pig iron has appeared, and values of Cleveland pig are 
igher than they have been since early in May. Buyers 
are now coming forward in a very satisfactory manner, 


having apparently come to the conclusion that it is im- | }, 


prudent further to delay purchasing to meet autumn 
requirements. The better qualities of Cleveland pig are 
reported to be somewhat scarce, but iron is still being 
sent into the public warrant-stores, where the quantity 
now held exceeds 60,000 tons, all but 1500 tons of which is 
No. 3. Some fairly good sales of No. 3 g.m.b. have been 
made this week at 52s 3d. and 52s. 4}d., and the latter 
figure is now generally named by both makers and mer- 


chants. No. 1 has been raised to 54s. 10d: The commoner | p) 


kinds are very plentiful), and consequently comparatively 
cheap. No. 4 foundry is 49s. 6d.; No. 4 forge, 47s. 6d.; and 
mottled and white, each 47s, East Coast hematite pig 
is moving up slightly, but it is still a good deal below 
what it should be considering cost of production. Nos. 1, 
2. and 3 have sold at 55s. 6d., and are thus only 3s. 14d. 
above No. 3 Cleveland, whereas the difference should be 
at least 83. to103. A year ago there was a margin of 20s. 
ore is stronger. Rubio of 50 per cent. quality is 
14s. 104d. to 15s. ex-ship Tees, and freights Bilbao to 
Middlesbrough are 3s. 104d. Cleveland warrants closed 
to-night 52s 4d. cash buyers. 


Manufacturcd Iron and Steel.—Some traders profers to 
see a little improvement in one or two branches of the 
manufactured iron and steel industries, and their opinion 
is somewhat strengthened by the slight advances that 
have this week been made in the Midlands. It cannot be 
denied, however, that several departments are cherac- 
terised by slackness, and that new orders are scarce. Steel 
rail producers are the best situated. They have good con- 
tracts made, and orders are still coming in, one for 15,000 
tons for Western Australia having recently been placed 
with the North-Eastern Steel Company. Common iron 
bars are 6/. 15s. ; best bars, 7/. 2s. 6d.; best best bars, 7/. 10a. ; 
packing iron, 5/. 10s.; light iron rails, 6/. 15s.; iron ship- 
plates, 62. 5s.; iron ship-angles, 62. 15s.; iron ship-rivets, 7/. 
to 7/. 2s. 6d.; iron girder-plates, 62. 10s.; iron boiler-plates, 
7l. 5s.; steel bars, 6/. 7s. 6d.; steel ship-plates, 61.; 
steel ship-angles, 5/. 12s. 6d.; steel boiler-plates, 7/. ; 
steel strip, 67. 123. 64.; steel hoops, 62. 17s. 6d.; and steel 
joists, 5/. 15s.—all less the customary 24 per cent. dis- 
count. Cast-iron chairs are 3/. 10s.; cast-iron columns, 
6l. 10s.; heavy steel rails, 5/. 153; and steel railway 
sleepers, 6/. 128. 6d.—all net cash at works. Iron or 
8 galvanised corrugated sheets, 24 gauge, in bundles, 
stand at 127. 10s.—less the usual 4 per cent. 

Iron and Steel Shipments.—Shipments of pig iron last 
month fell rather short of expectaticn, the total clear- 
ances amounting to 97,760 tons, 85,295 tons of which were 
loaded at Middlesbrough, and 12,465 tons at Skinningrove. 
The clearances at the latter port were chiefly for Scot- 
land, 11,348 tons going to customers North of the Tweed, 
and the remainder—1081 tons—going to Holland. Of the 
Middlesbrough shipments. 67,219 tons went abroad, and 
18,076 tons coastwise. Germany was once more the 
largest customer, receiving 14,356 tons, and Scotland was 
second with 11,455 tons. Italy took 9882 tons, Holland 
8045 tons, Sweden 7388 tons, and Japan, Austria, and 
Belgium each over 3000 tons. The manufactured iron 
— during August amounted to only 7007 tons, of 
which 2392 tons went to foreign countries, and 4615 tons 
coastwise, the largest buyer being Brazil, with 778 tons. 
Steel to the extent of 42,436 tons was cleared last month, 
the shipments to foreign destinations reaching 36,669 tons, 
and to coastwise customers only 5767 tons. The Argen- 
tine, with 12,176 tons, was the largest buyer, and other 
good customers were :—Egypt, 5249 tons ; South Nigeria, 
5130 tons ; South Australia, 3248 tons; and India, 3100 
tons. , 


NOTES FROM THE SOUTH-WEST. 

Cardiff.— Inquiries for all descriptions of large coal have 
been upon a moderate scale, and for spot and fairly 
| t shipment the market has been generally weaker. 

e t large coal has made 16s. to 16s. 3d., while 
secondary qualities have ranged between 14s. and 15s. 6d. 
oad ton. A moderate demand has prevailed in the 

ouse coal trade; the best ordinary descriptions have 
made 15s. to 16s. per ton; No. 3 Rhondda large 
brovght 18s. to 18s. 6d. per ton. Foundry coke has 
been quoted at 17s. to 19s., and furnace ditto at 15s. 6d. to 
16s. 6d. per ton. As re; iron ore, Rubio has brought 
13s. 6d. to 14s. per ton, upon a basis of 50 per cent. of 
iron and charges, including freight, insurance, &c., to 
Cardiff or Newport. 

Dowlais.— Business has shown a better tone, the Bi 
Mill having effected a good output of light material, suc 
as fish-plates, angle-iron, colliery and tram-rails, &c. 
Heavy steel rails have been rolled to a fair extent at the 
Goat Mill, as well as a moderate quantity of metallic 
sleepers. The bar-mill has been well employed. 

War Kitcs.—The naval authorities are stated to be well 
satisfied with the results of experiments with war kites 
which have been carried on during the last few days off 
the Isle of Wight. They are an invention of Colonel 








Cody, and consist of three box-like structures, one above 
the other, on a single wire rope. In the lowest struc- 
ture isa basket for holding an observer, and telephonic 
communication with the warship from which the kite is 
sent up is — The battleship Revenge and two 
destroyers have been assisting in the experiments. No 
difficulty was experienced in sending the kite up or in 
controlling it, and Colonel Cody and the naval officers 
who have ascended as high as 2000 ft. were easily able 
to communicate with the warship by telephone. It is 
contended that the kites would be useful for observation 
purposes. 

Goodwick.—The extension of the quayside at the har- 
bour station, Goodwick, which has been in progress for 
some months, is now assuming a definite form. Hitherto 
the whole of the operations have been under water, as it 
as been necessary to dredge with a grab to a depth of 
about 45 ft. below the upper surface of the quay. Sur- 
rounded by huge piles, an addition to the quay is being 
constructed of solid concrete, the outer facing having an 
angle of about 45 deg. to the existing end of the quay. 
a ge Ay pon the completion of these operations the 
piles will drawn, and the steam-crane, with grab 
attached, removed to a position above the new portion of 
the quay. As the clear foundations are provided the 
ocks of concrete will be built, and the quay will be 
completed in due course. 





Conrracts.—Messrs. Applebys, Limited, 58, Victoria- 
street, S.W., inform us that they bave recently secured 
an order from the Buenos Aires Great Southern Railway 
for two large Temperley transporters of the bridge type, 
with grabs, and one from the Glasgow Corporation for a 
Temperley travelling - tower transporter, with grabs. 
These plants are for handling coal. 





Miinesten Evecraic Power-Station Struck By Licut- 
NING.— Daring a thunderstorm last week lightning struck 
the power-station of the Bergische Elektricitiitswerke, 
at Miingsten, in Westphalia—the place famous for its 
fine iron arch bridge—and destroyed the old power- house. 
The discharge passed into the main switchboard, fused 
some copper leads, which, setting fire to the insulation, 
soon turned the whole house into a mass of flames. The 
building was burnt down completely ; the new power-house 
and the transformer building did not suffer. As, how- 
ever, four large dynamos of 1000, 800, 500, and 500 horse- 
Dees were destroyed, a large section of the supply 

istrict of the company was deprived of current. 





A German State Exvecrriciry Monopo.y.—The plan 
which was put forward some time ago, and which met 
with support from several quarters, about the establish- 
ment of a German State electricity monopoly, has natu- 
rally met with a distinctly hostile reception on the part 
of many industrial bodies. Thus the Union of Bavarian 
Industries has just published a protest against this mono- 
poly plan, in which it is stated that it would, no doubt, 
harm Germany’s industry in the most serious manner, 
inasmuch as, by raising the price for light, power, and 
warmtb, it would make production dearer, and some 
industries are distinctly based upon the possibility of 
obtaining cheaper electricity, and the electrical industry 
would no doubt be hampered in its rapid and important 
development. The whole industrial and feenectis life 
would suffer greatly, corporations would lose a valuable 
source of revenue, and all private individuals would be 
inflicted with an indirect tax on electric light and electric 
power. Besides, a bureaucratic management of such a 
vast concern would probably unduly increase the number 
of hands employed, which in any case would have to be 
immense. olitical considerations do also appear to 
point strongly against any German electricity monopoly 
as far as Bavaria is concerned. 





Froatinc Docks ror Brazit.—On Thursday, August 
27, essrs. Swan, “Hunter, and Wigham Richardson, 
Limited, launched from their Wallsend yard two steel 
floating docks. These docks, which have been named 
Alfonso Penna and Lauro Miiller, were built to the order 
of the Para Construction Company, Limited, for the port 
of Para, Brazil. They form part of an extensive ship- 
repairing dépét, including machine fitters, platers, car- 
ocr aad and smiths’ shops, and foundry, &c., which is 

ing provided in connection with the new port works 
now under construction. These important works provide 
extensive new quays, with a depth of water alongside at 
low water of 30 ft., commedious warehouses, and up-to- 
date electrical equipment to meet all mcdern requirements. 
Each dock is capable of lifting vessels up to 1700 tons 
me and has a length of 230 ft., an extreme 
width of 64 ft., a dccking width of about 45 ft.; and a 
draught over the keel-blocks of 12 ft. 


e docks have 


has| been constructed to the designs of Messrs. Clark and 


Standfield, of Westminster, and are of the “ box” type— 
i.¢., consisting each of one pontcon, with two side-walls 
permanently connected thereto. The pumping machi- 
nery is electrically driven, current being supplied from a 

erating station situated on shore. An air-compress- 
ing plant is also installed on the docks, which will be 
electrically driven. In addition, two “trays,” to be 
worked in conjunction with the floating docks, have been 
constructed by the same builders, and these will be used 
for the docking of light craft, such as launches, 
&c. The docks when launched were ready for work. The 
time occupied in building from the laying of the first — 
to the date of launch was about forty-nine working days, 
which constitute a record for a construction of this kind. 
After lifting trials have taken place, the trays will be 
placed on the decks of the pontoons, and the tow to Para 
will commence early this month, 








trate an output of 10 cwt. of grey iron castings is 


per minute, and for the larger one 140 cubic feet. 


ENGINEERING. 








(SEPT. 4, 1908. 





SAND-BLAST TUMBLING-BARREL. 
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A TUMBLING BARREL adapted for working with sand- 
blast is illustrated in Figs. 1 to 3, above. This 
machine is being introduced by the London Emer 
Works Company, Park, Tottenham, N. The barrel, 
274 in. in diameter and 354 in. long, is arranged in a 
chamber, and is supported on two chain-driven rollers. 
The chain is visible in Fig. 3, which shows the tumbler 
with the casing removed at the front, and also in 
Fig. 2. The deceive is through shaft and bevel gears 
and a second chain, from a short shaft carrying fast 
and loose pulleys, to be seen in Fig. 2. These pulleys 
are 23} in. in diameter, and of 34 in. width. The 
interior of the barrel is fitted with a spiral conveyor, 
and the castings are carried by this along the drum, 
being fed in on one side through a hopper and dis- 
charged on the other through a door (Fig. 1). The 
air for the blast is led into two nozzles fitted with 
chilled-iron nose-pieces. The latter are.coupled to 
the pipes by union-nuts, to facilitate easy renewal. 
Tne sand escapes from the drum through perforations, 
falling into a trough, whence it runs down to a narrow 
pit. From this a spiral conveyor working.in the trunk- 
casing at the back of the machine carries the sand to 
the bucket-elevator, which ‘throws it into a chute 
leading back to the sand-blast apparatus. 

A hole is cut in the cover of the tumbler’ chamber 
for a connection with an exhausting fan, by which the 
fine dust is carried away. For the machine we illus- 


claimed per hour. A larger machine, of 16 cwt. capa- 
city, is provided with a barrel 354 in. in diameter and 
of 43 in. length, This has four nozzles, and the belt 
drive is direct on to the horizontal shaft shown above 
the barrel-chamber, instead of to that at the top of the 
conveyor trunk-casing. 

The air pressure, when sand is used, is 15 lb. = 
squars inch, and 30 lb. when iron grit is used. The 
air consumption with the small barrel is 70 cubic feet 





Russian Ratiways.—The length of railway in opera- 
tion in Russia at the close of last year was 62,057 versts 
(41,400 miles), showing an increase of 1607 versts as com- 
pared with the close of 1906. In last year’s total of 62,057 


versts, State lines figured for 42,043 verats and private 


lines for 20,014 versts. The length of line in course of 
construction at the close of December, 1907, was 1667 
versts, of which 1576 versts were State lines and 91 
versts private lines. Account should also be taken of 
3104 versts of line in Finland, of which 2850 versts are 
* Stave lines and 254 versts private lines. 
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SwepisH Iron.—The report read at the last meeting of 
the Union of Swedish Ironmasters in Stockholm was not 
encouraging. The four months which had passed since 
the last meeting had brought about a further deteriora- 
tion of the market, as far as all the leading articles are 
concerned, and the grogate of the exports during the 
first seven months of shows a decrease of 45,100 tons, 
as compared with the same period last year. The Lanca- 
shire works are those that have suffered most, and the 
requirements of the market have been materially smaller 
than the capacity of the works, so that it has been neces- 
sary to close several works. The orders received have 
exclusively referred to the requirements of the moment, 
and there has been no inclination whatever for forward 
buying. This regrettable state of affairs has cau 
sev Lancashire works to seriously contemplate a 


discontinuance of operations. The export of pig iron, | 


which during the last five years rose from about 
70,000 to 130,000 tons per annum, certainly shows a 
decrease of 5400 tons as compared with the very high 
figure for the correspondi period last year; but 
the increased demand for this commodity abroad has 
evidently been maintained. The production, however, 
has increased considerably during the last few years, and 
under the present circumstances the output is far too 
great, with the result that prices have given way. The 
iron-works which manufacture ingots have felt the depres- 


sion less, the manufacturers of steel for export are still. 


fully occupied, and some contracts for next year have 
nm secured, although at somewhat reduced prices. For 
those works ely based upon the home market 
the last four months have witnessed a decline. The 
consumption has decreased, and in consequence prices 
have given way and orders in hand have diminished. 
Reports from abroad agree that the anticipated im- 
seating in the iron market during the present fall 
as nob- yet manifested itself, in spite of the more 
favourable money market and the harvests ex- 
pected or already secured both in Europe and America. 
It is under the present circumstances impossible to fore- 
tell whether the sale of Swedish iron and steel will attain 
its normal ——- within the immediate future. Quota- 
tions were redu 103. ton all round. The produc- 
tion during the first f of the present year of some 
leading specialities was :— 
First Six Months. 
1 


907. 1908. 

Tons. Tons. 
Pig iron el ee OO 303,100 
Blooms m te i a 84,900 76,000 
Bessemer ingots .. ad an 37,300 39,100 


Martin a talon 160,500 168,400 
The production of Martin ingots has more than doubled 
during the last ten — a the a cuaties ts 
were in operation ast-furnaces, eart! 

and 56 Martin. 





Fic. 3. 


§ GoLp aT THE ANTIPODES.—The production of gold in 
Australia and New Zealand in the first half of this year 
compared as follows with the corresponding output in 
the first half of 1907 :— 





District. 1908. 1907. 
— oz 

Western Australia -* 827,017 838,253 
Victoria .. - =e 320,677 336,110 
New Zealand... a 237,297 213,043 
Queensland om a 214,861 227,077 
New South Wales ee 112,063 138,489 
Tasmania .. oa sa 26,528 32,085 

Total .. .. 1,788,448 1,785,057 


sed | The return is made up in fine ounces, of the value of 4/. 5s. 


r ounce. With the exception of New Zealand, which 

ad an increase of 24,254 fine ounces, thé whole of the 
States mentioned exhibit a declining production. New 
South Wales suffered the most. in consequence of restricted 
operations at many mines; Victoria’s total receded by 
15,433 fine ounces, and reduced yields were recorded from 
Queensland, Western Australia, and Tasmania. The 
value of the Antipodean gold raised in the first half of 
this year was 7,385,882/. 





Heriot-Watt Conieck, EpmnsurcH.—We have re- 
ceived from the Principal of the Heriot-Watt Coll 
Edinburgh, a syllabus of the day classes arran for the 
forthcoming session, which commences on October 6. 
This college provides courses of instruction in mechanical, 
electrical, and mining o> gry chemistry, 
&c., both in day and in evening c _ A special fea- 
ture of the day courses is the co-operation between the 
college and engineering firms for combining technical 
training and apprenticeship. With this end in view 
seengumnenst. — be made with several a, — 
ing several Edinburg. ineering companies, and Messrs. 
Mavor and Coulson and on. Deri Rowan and Co., 
Glasgow, &c. These arrangements provide for instruc- 
tion in the college during the student’s first winter and 
summer and second winter. The second summer he 
spends in the works, returning to the college for the third 
winter session. The third summer, and on to the end of 
the fifth summer he is in the shops. He thus attends the 
college for three complete winter sessions, and the 
remainder of the time, of which 24 years is without a 
break, he passes at practical work in the shops of the 
firm with which the agreement is made. Students 
attending the chemistry courses are permitted to spet 
some months in the laboratories of the Corporation Gas 
Works at Granton, while in connection with the c 
in mining engineering arrangements may be made for a 
course of tical instruction underground. The —- 
has pated added considerably to oe equipment in the 


mechanical engineering laboratories, &c. 








SEPT. 4, 1908.] 





ENGINEERING: 


3°95 





TUBE-CLEANER FOR LOCOMOTIVE BOILERS. 
CONSTRUCTED BY MESSRS. HENSCHEL AND SON, ENGINEERS, CASSEL. 








































We illustrate herewith a locomotive boiler-tube 
cleaner which we are informed has met with con- 
siderable success on the Prussian State Railways. It 
is made by Messrs. Henschel and Son, Cassel, the 
London agent being Mr. Otto Gossell, 110, Cannon- 
street, EO. The essential parts of this appliance 
consist of two movable arms, through which steam is 
blown, and which move up and down in front of the 
smoke-box tube-plate, steam being thus directed 
through the tubes. These arms may be operated either 
by hand or by steam. In the illustrations given the 
steam-operated device is shown. In Figs. 1, 2, and 3 
the general arrangement of the device at the smoke- 
box is shown, Figs. 4 to 10 being details of the operat- 
ing mechanism, &c. The operating valve is not shown; 
it is placed in the cab. It has three positions. In its 
nid-position it is altogether closed. If turned toeither 
of the other positions, steam is admitted to the hori- 
zontal pipe near the top of the boiler (Fig. 1), which 
branches out, passing toconnections on either sideof the 
emoke-box, and also at the same time to one or the 
other of two small pipes (shown dotted in Fig. 1), 
which communicate with the upper or under-side of the 
piston of the operating mechanism (Figs. 2, 4, 5, &c.). 
At the same time any steam on the opposite side of 
the piston is allowed to escape. 

Only one piston is required, the swinging arms being 
coupled by means of linking over the top of the boiler 
(Fig. 2), so that both move at the same time. The 
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piston is provided with grooves only, and has no rings 
or other packing. It works by means of a trunk 
connecting-rod on to a crank on a spindle (Figs. 4 and 
5). This spindle is fitted with grooves on the outer 
end. The other end of the spindle is hollow, and to 
this end is fitted one of the swinging arms inside the 
smoke-box (Figs. 3 and 9). Steam from the main 
steam-pipe passes down the connection shown in ier. 4 
and 8, the latter being a section on the line E F in 
Fig. 4. Fig. 10 shows a portion of the hollow end of 
the spindle, showing the ports by which steam is 
allowed to pass from the steam-pipe to the arm from 
which it is blown out through the holes into the 
tubes. The arm on the opposite side of the smoke-box 
is fitted with a similar hollow spindle, through which 
it is supplied with steam ; but, as stated above, it has 
no operating piston, movement being transmitted to 
it by the link gear from that on the other side of the 
smoke-box. 

‘+ It will be noticed that the connection is such that 
when one arm moves up the other moves down. It 
will also be seen that all the tubes are covered in the 
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course of the movement, while the central tubes are 
blown through twice in each operation. The piston may 
be left either at the top or bottom of its strcke after 
operating the gear; but this is immaterial, as the 
operating cock in the cab may be moved to start it 
from either position. 





An AvusTRIAN FLoatinc-Dockx.—The Austrian Govern- 
ment is about to build a floating-dock for the naval 
harbour of Pola. The dock is primarily intended for 
docking vessels of 18,000 tons displacement, which it will 
be able to do in four hours. The dock, however, will be 
capable of accommodating vessels up to 20,000 tons dis- 
placement, docking the same in a ingly longer 
time, The over-all length of the dock will be 480 ft., its 
breadth 140 ft., and its height 62 ft. When docking 
18,000-ton ships the dock will be submerged 48 ft. 10.in , 
while for 20,000.ton ships it must be submerged to a 
of 50 ft.6in. The amount of water to be expelled w 
raising 18,000-ton and 20,000.ton ships respectively is 
29,070 tons and 31,350 tons ; and it is propcsed to use eight 
vertical steam-driven centrif pumps for the 
The dock is to be ready for use by the beginning. of 1910. 
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AUTOMATIC COUPLERS. 
To THe Epiror or ENGINEERING. 

S1n,—With reference to the memorandum prepared by 
Colonel H. A. Yorke on automatic couplings, should any 
one who is uninitiated in the subject read it, they would 
naturally come to the conclusion that automatic couplers 
are quite unnecessary on our railways, and, further still, 
their adoption here would increase rather than decrease 
the number of accidents. 

From the first, the Commission have sopeny been 
engaged in discovering and creating obstacles and objec- 
tions to the adoption of automatic couplers, instead of 
trying to find a ¢tatisfactory type, and ways and means 
of overcoming the objections they have discovered. 

So one sided is the whole report, and so hidden are 
real facts, that Iam compelled to believe the memoran- 
dum is rendered quite useless and unreliable. 

Taking one instance, we are told there were 3814 shunters 
killed or injured in the United States of America during 
1906, who used automatic couplings, whereas there were 
only 681 shunters here who shared a like fate. From this 
one would naturally conclude there are more accidents 
in the United States of America, and that the automatic 
coupling increases rather than decreases ente. 

is 18 exceedingly misleading, as the memorandum 
does not go on to say there are about as many shunters 
employed in the United States as there are in the rest of 
the world combined ; as a matter of fact, there are more 
than twice as many accidents to shuntera in the United 
Kingdom—that is to say, the last few years’ statistics show 
1in 40 shunters are killed or injured here, whereas there are 
only 1 in 97 in the United States, or nearly five shunters 
killed or injured here to every two in the United States. 
Thus it is probable, if automatic couplers were used 
here, the accidents would be reduced over 60 per cent., 
provided the couplers were no better than those used in] 
the United States. But we have benefited by their 
experience, and can produce a far superior type of 
coupler ; thus we should still further better the United 
States results. 

Then, again, we ara told that, even with automatic 
<n the shunters have to go between the vehicles 
to couple up the steam, brake-pipes, &c. ; and as the use 
of continuous brakes on goods trains is ever growing, the 
need for men going between the vehicles to couple and 
uncouple these is also increasing. 

The above argument is again misleading ; for, if the 
Commission do not know, it is their business to know 
that simple and cheap automatic couplings are now ob- 
tainable, that not only couple themselves, but all the 
other connections, automati of and are relieved by one 
lever at the side of the car. Therefore this latter state- 
ment is really an argument suronsly favouring the adop 
tion of automatic couplings. The cost of building a 
pereses or wagon fitted with this central buffer system is 
actually less than building one with the ent hook and 
side buffers. It should be noted that a large proportion 
of risk is removed by the absence of side buffers. 

Of coursa, the cost of conversion at first appears objec- 
tionable, but ib should not be overlooked there would be 
at least a reduction of 60 per cent. of the accidents ; that 
is to say, at the present rate there will be about 12,000 
shunters killed or injured during the next twenty years ; 
if we had automatic couplers, at least 7000 of these acci- 
dents would be saved. Not only this, but much lost time 
would be avoided in goods yards while shunting and 
making up trains, consequently less overtime in wages 
to pay, less coal consumed by engines, and many little 
items too numerous to mention. 

Certainly the case of private owners appears a difficult 
one, but by no means insurmountable, as it is to the rail- 
way companies’ advantage to have all rolling - stock 
contaped with automatic couplers. I su t they could 
afford to fit same at a nominal charge, and make certain 
Po ae geeny on accounts rendered after the wagon is so 
fitted, up to such and such a date, 

The sooner the railway companies adopt a satisfactory 
automatic coupler, then the sooner they, the shunters and 
their families, will reap the benefit. At present the 
shunters’ occupation is by far the most dangerous in 
England, even more than that of miners, or the soldiers 
who were fighting in the late South African war. 

Yours faithfully, 
A. v. Rog. 


47, Weat Hill, Wandsworth, August 30, 1908. 





**GQUEST’S LAW OF COMBINED STRESSES.” 
To THe Eprror or ENGINEERING. 

Srr,—In the light of Mr. Smith’s reply to my letter of 
the 8th inst., it certainly appears that my deduction from 
the formula L = »/M*+ T? was incorrect. The mistake 
arose from the fact that in the three formule given the 
term ‘‘equivalent bending moment” requires three 
entirely different definitions. It is; to say the least, 
doubtful whether it is legitimate to introduce into an 

uivalent bending moment formula terms involving 

ative yield-point stresses in tension and torsion. But, 
in any case, Mr. Smith’s diagrams on page 27 of your 
issue of July 10 do not give a fair comparison between 
Rankine’s formula and the other two. Rankine’s ‘‘ equi- 
valent bending moment” is the bending moment which 
would produce in the material a maximum stress 
equal in nitude to the resultant stress produced 
the combined bending and twisting moments. 
selection of a suitable working stress for any parti- 
cular case is left to individual judgment. For this reason, 
referring to Mr. Smith’s diagrams, it is not true to say 
that, on Rankine’s assumption, for a given bending 
moment O Q, the permissible torque would be ; 
because, in the limit, this would mean that Rankine 


to the tensile strength, which is absurd. The arrange- 
ment of the apparatus in Mr. Scoble’s experiments does 
not seem quite clear. Apparently any digging of the 
sharp-ed rollera into the test-bar would to some extent 
affect the measured deflection. 
I should like to ask Mr. Scoble whether the bend- 
ing moment due to the weight of the pulley was 
wed for, or was small enough to be neglected. 
The way in which the torque was applied is not 
uite clear, but presumably it was applied as a couple 
about the axis of the bar. I should also like to ask 
Mr. Scoble whether both supports were rigidly fixed, 
or whether one was free to moveendwise. Also whether 
the steel tested was a high carbon steel, and whether any 
tension test was made to confirm the high bending stress 
—64,600 lb. per square inch at the yield point. Both 
Mr. Guest and Mr. Scoble follow Mr. Guest’s lead in 
emphasising the distinction between ductile and brittle 
materials, but here there seems to be a serious difficulty. 
The ductility of steel gradually decreases as the per- 
cen of carbon increases, until, finally, the steel becomes 
uite brittle. Will a steel at one end of the scale obey 
uest’s law, and a steel at the other end obey some other 
law? If so, what will happen in the case of a steel 
midway between the two? 
Yours truly, 


P. T. CRowTHER. 
Huddersfield, August 31, 1908. 





**ECONOMY IN FERRO-CONCRETE 
‘ DESIGN.” 


To Tae Eprron or ENGINEERING. 

Sir,—Mr. Gates, in his letter dated August 18, dis- 
cusses two points—the economy of spiral windings on the 
Considére system, and that of rich concrete. 

The Considére system of spiral windings undoubtedly 
increases the compressive strength cf concrete very much, 
and makes it possible to construct struts of great lightness. 
Large lattice-girder bridges have been built in France in 
ferro-concrete on the Considtre system which would 
hardly have been practicable in ferro-concrete if this 
lightness could not have been attained. 

In ordinary cases, however, where lightness is not 
particularly important, it will be found that there is no 
gain in economy in the spiral windings.  __ 

I pointed out in my article that for resisting compres- 
sion concrete is about three and a half times as economical 
as steel in the form of longitudinal reinforcement. When 
in the form of spiral windingg, steel is about 2.2 times as 
effective, but even then there is a large margin in favour 
of the concrete. 

Mr. Gates gives an alternative design of column to 
mine, in which he attempts to secure much greater 
economy ; but this apparent economy is really effected by 
reducing the factor of safety, as I suppose has been 
obvious to most ers. 

For instance, while my column was designed to nt 
100 tons with a free length of 30 ft, Mr. Gates’ column 
** is assumed as built in at both ends, leaving a freelength 
of 15 ft.” Mr. Gates also takes f, the unit stress in the 
concrete, at 1000 lb. per square inch, a figure that would 
certainly not be allowed by English ~ os whereas I 
restrict mine to 500 lb. per square inch for the concrete 
he is considering—1 : 2: 4. 

Mr. Gates does not mention this in his letter, but it is 
easily found from his formula. In this formula A should 
be taken as the sectional area of the concrete inside the 
spiral only, which I have taken as 124 in, in diameter, 
since the concrete outside this peels off long before the 
ultimate load is attained. 

The formula P =f A + 15 fa, + 32 fag, which he uses, 
is perfectly correct, the first two terms constituting the 
usual formula without spiral windings, and the last 
term making allowance for the increase of strength caused 
by this spiral winding. It may be noticed that }? = 2.2 
approximate represents the assumed relative effective- 
ness of the two types of reinforcement. With a long 
column, bending action must, however, be allowed for, 
which Mr, Gates omits to do; and to put f = 1000 1b. per 
square inch is tempting Providence. 

This stress may be allowed by the French Government, 
but they often allow a lower factor of safety than would 
be tolerated with us, and in any case it is obvious that 
no a of onan can be made between Mr. 
Gates’ design and mine when he reduces the free length 
by one-half, and more than doubles the allowable stresses, 

regards the economy of rich concrete, I agree with 

Mr. Gates that, after the lapse of three years, a rich con- 
crete is not so much stronger than a poor one as is the 
case after one month. But then we cannot wait three 
— before loading our structures; and as these must 

ave an ample factor of safety when the load is first 
applied, it is necessary to consider what the strength 
will be when the centering is removed. Hence the 
wisdom of the Royal Institution of British Architects in 
specifying the minimum strength of concrete after 
twen t days—not after three years—in which I 
followed their example in my article. 
As an indication of the importance of this in practice. 
it may be mentioned that most failures in ferro-concrete 
structures have occurred when the centering was being 
removed. 

T am, Sir, yours truly, 

21a, Pier-ruad, Rosherville, Kent. Oscar Faser, 





To THe Eprror or ENGINEERING. 
Srr,—Adverting to Mr. Faber’s reply to my first letter, 
I should like to draw attention to certain paragraphs. 
In my first letter is the following :— 





assumed the shearing strength of a material to be equal 





“*Mr. Faber’s elaborate tables, as might be expected, 
do not appear to bear out his assertion ; and the actual 





economies he claims to establish are so microscopic as to 
be negligible.” 

Turning to Mr. Faber’s reply I find the following :— 
‘*Tt now remains to be considered whether the increase of 
strength is sufficient to warrant the increase in the steel 
used. Taking average prices of concrete and steel- work, 
T have shown that up to a certain point this is so. Sup- 

e, for instance, we increase the percentage of steel 
rom 0.675 to 1, the cost is increased by 4.7 per cent., 
while the moment of resistance is increased by 5.8 per 
cent. 

‘*These figures are taken from my Table I.” 

The reader will observe that, deducting 4.7 per cent. 
increase in cost from 5.8 per cent. increase in strength, we 
have a net economy of 1.1 per cent, on Mr. Faber’s own 
figures. This economy isin practical design negligible, as 

will know who have done much practical design in any 
material; and, furthermore, it a ory for its existence 
upon the exact pricing of Mr. Faber’s materials, which 
are really liable to greater fluctuation than this. The 
reader will perceive the appositeness of the paragraph in 
my first letter. 

repeat that the whole of Mr. Faber’s arguments (see 
his article, page 163 ante) are based on the consideration 
of a solid beam or slab, and are in no wise applicable to a 
T-beam, which would require a fresh set of deductions 
from another formula, as is obvious, since the moment of 
resistance is different. Also it is impossible to reduce 
the quantity of concrete in the compression area, as that 
is already fixed by the design of the slab, which consti- 
tutes the compression flange. 

r. Faber, in a remark lettered (c), suggests that a 
cheaper quality of steel may be used, as the stress is kept 
at a lower value than that for first quality steel. With 
regard to this remark, I must observe that in using a 
cheaper steel we should be reducing naturally the allow- 
able working stress in it, and having reduced this to the 
actual stress demanded by Mr. Faber, we should be 
strictly using an ‘‘economic” percentage for that parti- 
cular steel, according to the recognised ‘‘economic” 
formula. Thus Mr. Faber defeats himself. Furthermore, 
no consulting — of my knowledge would allow the 
use of cheap steel. 

Finally, may I be allowed to remark that, in fact, it is 
daily brought home to me that the exact economy of one 
scheme as compared with another depends often entirely 
on the ideas of the individual contractors tendering, as to 
the price at which they can get the work done per unit. 
Even on the same identical scheme, whether in reinforced 
concrete or in other classes of work, the prices of various 
contractors will differ by as much as 20 per cent. 

I am, Sir, yours faithfully, 
H. B. Gates, A.M. Inst. C.E. 
5, Victoria-street, Westminster, London, S. 
August 31, 1908. 





‘“‘A NOTE ON CONDENSATION.” 
To THE Epitor or ENGINEERING. 
Srr,—On page 290 of the last issue of your most valu- 
able paper, the equation :— 
dQ=(ep + 2 ky) aT + "Se, 
should be 
dQ =(cp + 2, kp) aT - “sr. 


Yours respectfully, 
J. Czerny, A.M. Inst. C.E. 
64, Holly Hill-road, Erith, Kent, September 2, 1908. 








‘*THE PROBLEM OF FLIGHT.” 

To THE EprTor oF ENGINEERING. 
Srr,—Allow me to ‘protest against the contradiction by 
Mr. Roe of your practical denunciation of the inability of 
the 1 inert, immoderate ‘‘sail area” of the aeroplane, 
which he states to have flown in gusty (sic) winds. If 
these craft have flown under such atmospheric con- 
ditions, most certainly have they met with the same ending 
—overturning and smash-up, Surely Mr. Roe does nob 
think others do not understand this subject. Such state- 
ments additionally prove the need for a league of 
engineering scientists to work harmoniously together 
to produce a scientitic flying-machine. May I inquire, 
since Mr. Roe has informed us that he rejoices in the 
loan of an *‘ Antoinette” 24-horse-power engine, with 
which he attained with his machine, plus a Holland pro- 


ler, — of 25 miles hour, why he desires a 
eet by not complete the task himself, since he is 
so far advanced ? By choosing an absolutely calm day, «i la 


Farman, there is no reason why one should not fly to 
Manchester with one of these types of machines; indeed, 
with the ulterior object of building a more expensive 
‘Clipper of the Clouds,” I am concluding negotiations 
with the Alexandra Palace Trustees with a view of com- 
mencing flights at once, so soon as my 50-horse-power 
reliable engine is completed by myself. I, too, seek a 
colleague upholding similar views to assist completion of 
the motor. ee . 
With regard to the contemplated association of engi- 
neers and scientists to commence advan work im- 
mediately, I would suggest each should subscribe 1/. 
annually, and all finances thus ensured should be 
wholly devoted to eo puemess of materials where- 
with to construct an advanced machine approved and 
mutually designed | the league by majority. Each 
obviously would work assiduously to secure a suitable 
erecting-shop and trial-grounds, and I firmly believe that 
many advertisers of engineering plant would willingly aid 
this national institution in the matter of advancing 





material for building an advanced e, Moreover 
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several would enrol who rejoice in the possession of ade- 


quate engines ;whilst in the matter of appointing a hono- 
rary treasurer, secretary, president, &c., this will be left to 
the discretion of the Aerial League at the inaugural meet- 


ing. Further propositions from your readers which would 
enhance this scheme would be welcomed, conditional that 
no departure from the main objective be made—the bui/d- 
ing, not the disoussion, of an advanced type of machine, 
which surely a nucleus of engineers are qualified to under- 
take themselves. Meanwhile I shall be happy to do all 
I can to further the cause on these lines, and thank those 
twelve who have already promised to enrol. 
T am, Sir, yours sincerely, 
Epear KE. WILson. 
67, Sutherland.street, Pimlico, London, 
August 31, 1908. 





To THe Eprror oF ENGINEERING. 

Sir,—As one of those referred to by name in Mr. E. E. 
Wilson’s letter of last week in relation to his proposed 
Aerial League, I should like to say a few words on the 
subject. 

In the first place, I heartily agree that it is high time 
the apathy in this country as regards legitimate flight had 
a particularly rousing stimulus, and, to that end, ib is 
highly desirable that an association of practical workers 
(rather than talkers and ‘* wranglers ”) be formed without 
further delay—at once, if practicable—to achieve or pro- 
duce something of commercial value. Personally, in my 
own allied projects, I have experienced more than my 
share of the needless delays and ‘‘hope deferred that 
maketh the heart sick.” 

It is obvious that the League must have a financial 
basis to start with. How is it proposed to provide this ? 
The indifference among influential moneyed men is not 
only very discouraging, but almost inexplicable, when we 
look at the really convincing demonstrations of Wilbur 
Wright. which I consider are of inestimable value, leaving 
no shade of doubt in the mind of the engineer as to the 
ultimate consummation of useful flight. Then, in, in 
the fact that funds in plenty are forthcoming for other and 
far less deserving and important causes—e.g., the sowing 
broadcast of free libraries, to disseminate fiction for the 
rising generation. é 

In view of these facts, I will make a suggestion that 
occurs to me as worth consideration. 

The Mercers’ Company, last year, made a grant of 
100 guineas to the Aeronautical Society for the further- 
ance of the cause. 

The company having thus shown enterprise and sym- 
pathy with the cause, I think it worth while to approach 
this body with a view to obtaining a grant, ora subsidy, 
to facilitate the early starting of the proposed Aerial 
League. 

The Mercers’ Company (the wealthiest of the City 
companies) has a trust income of 58,000. 

It will be strange if the League cannot show more for 
such aid in six months than the Aeronautical Society in 
six years. 

If the proposed Aerial League can be organised and 
started promptly on a satisfactory basis, I would cast in 
my lot with it—not a *‘lot” of money, but valuable assets, 
nevertheless. 

Meanwhile, I await Mr. Wilson’s promised further 
particulars of his scheme with interest. 

Yours faithfully, 
Sipyvey H. Howiayps. 

61, Parliament. hill Mansions, Lissenden Gardens, 

Highgate-road, N.W., August 31, 1908. 
To THE EpiToR or ENGINEERING. 

Srr,—In connection with this very interesting corres- 
pondence may I call general attention to the articles 
written by Captain Ferber, appearing in Revue @’ Artillerie 
(August, October, and November, 1905), which contain 
practically all the theoretical data required in building 
an aeroplane. I judge from the remarks of several corres- 
pondents that it is not generally known how far this 
officer has been able to carry the mathematical analysis. 

Yours faithfully, 
HERBERT CHATLEY. 

32, Britannia-road, Southsea, September 1, 1908. 


To THe Eprror or ENGINEERING. 

Str,—With reference to his letter of the 24th ult., Mr. 
Rankin Kennedy appears to have received a wrong im- 
pression as to the type of machine I suggest. I am afraid 
I do not endorse Mr. Kennedy’s views as to planes 
rotating ‘‘in a wide circle round a vertical or slightly- 
inclined axis.” ‘In the arrangement I have in mind the 
axis of rotation would be horizontal and ‘‘ athwartships” 
—i.e., it would project outwards from the sides of the 
machine. There might be two planes rotating round each 
axis, and there would be several sets to each fiying- 
machine, while the circle of rotation would be relatively 
very small, This arrangement represents an attempt to 
obtain wing action by means of rotating, instead of recipro- 
cating, planes (or aero.curves), each stroke, down or up, 
being round a semi circle instead of up and down adiameter 
of that circle—relatively to the machine, of course. The 
difference between the real motions through space of two 
sets of wings—one of which had rotary and the other 
reciprocating motion relatively to the machine—would not 
be very great. bearing in mind that when travelling with 
steady wing: beats the speed of a bird’s wings relatively to 
its body is small compared with their speed through the 
air. Ofcourse, means are provided to ensure the proper 
variation of the inclination of the planes during eac 
revolution ; and extremely simple means, too, all mecha- 
nism being rotary. 

However, in designing this I was looking ahead some- 
what, to the time of larger machines of high speed. The 
screw-driven aeroplane, though wasteful of power at low 


h | and at the sides, t 





speeds, would be fairly efficient at higher speeds; and 
when the problem of maintaining equilibrium automati- 
oy is solved—as no doubt it soon will be—the aeroplane 
be a fairly satisfactory machine. Moreover, it 

the merit of extreme simplicity of action, and_ma: 
always hold the field for ‘‘one-man” machines. But 
cannot think that we shall always be satisfied with the 
limitations im by the necessity of a smooth track, 
or some special arrangement for starting. And there are 
other considerations. As was first pointed out by Pro- 
fessor Langley, the higher the s the less the power 
required to drive a given plane ; so that high speeds are 
likely to be the order of the day, once the art of flying 
is fairly established. (The above law only applies to the 
supporting action of the plane. The frictional resistance 
of the air would increase with the speed, according to the 
laws of fluid resistance; and for every machine there 
would be, no doubt, a limiting speed above which the 
frictional resistance would increase more rapidly than the 
other resistance diminished.) At -_ speeds the lift 
per square foot, even at very small angles, becomes 
relatively very great; and a small plane would be eco- 
nomical and preferable. Hence it seems likely that as 
the efficiency and reliability of motors improve, the ten- 
dency will be to reduce the extent of the supporting surface 
(though this would scarcely be feasible so long as we de- 
pend on a preliminary run along the ground at starting), 
and to subdivide the power among a number of separate 
units to reduce the risk of calamity in case of breakdown. 

Incidentally, the following point in connection with 
the helicopter is worth noticing. Suppose a helicopter 
were going ahead at a good speed. Each blade of a 
supporting screw would, during part of a revolution, move 
ahead with the machine, and during another part its 
motion would be against that of the machine. In the 
first case, the speed of the blade through the air would be 
increased above that due to its speed of rotation ; and in 
the second case its speed through the air would 
diminished. Therefore the lift would be chiefly on one 
side of the screw, though this in itself would not matter 
so much, as it could be balanced by having two screws 
rotating contrariwise. As regards the second case, how- 
ever, it might easily happen that the speed of the machine 
ahead would be greater than the speed of the blade 
astern ; so that, instead of helping to support the machine, 
the blade might be giving an opposing thrust. 

¥ Yours truly, 
W. H. Dosson. 
Whitehill-road, Gravesend, September 1, 1908. 





To THE Eprror oF ENGINEERING. 

Sm,—When I entered upon the discussion in your 

es, I found that most of your correspondents were bas- 
ing their arguments on the impact theory—i.e., they were 
arguing, in effect, that the air is com of a number of 
tiny inert spheres, and that the supporting force of 1 screw 
or aeroplane is derived from impact with these spheres, or, 
in other words, if the angle of an aeroplane is 1 in 10, and 
its speed is 40 miles per hour, then the aeroplane is pushing 
the air down at 4 miles per hour, and the supporting force 
is the same as if a normal wind of 4 miles per hour were 
blowing on the plane. Sir Hiram Maxim strenuously 
disputed these arguments, and in your issue of July 17 
set out a ag for the exponents of the above argu- 
ments. r. Dobson, in your issue of July 24, gave an 
explanation, in which he stated that “the quantity of air 
acted = by a given aeroplane is independent of the 
angle of inclination, and depends only on the speed of the 
plane,” and that “the lift depends on the downward 
momentum impressed on the air.” 

Now the air, far from being composed of inert spheres, 
is com of tiny systems or molecules travelling at 
ordinary temperatures and pressures at the enormous 
velocity of between 2000 ft. and 2500 ft. per second. The 
temperature is a measure of the speed of these molecules, 
and the pressure is a measure of the exchange of momentum 
of these molecules with the sides of a containing vessel. 
Owing to this velocity each molecule is able to hammer 
out, as it were, a little space for itself, which it a 
clear. If the temperature is increased—i.e., if the 
molecular speed is increased—and the pressure main- 
tained constant, each molecule is able to hammer 
out a larger space for itself, which means that the gas 
expands. In like manner, if the preesure is reduced, each 
molecule is able to clear out for itself a larger space. 
Increased pressure—t.e., i d exchange of momen- 
tum with the sides of a containing ‘vessel—is obtained 
either by decreasing the s' in which the molecules 
vibrate, or by increasing the temperature. It is such a 
substance as this that we have to deal with in problems 
connec with the theory of flight. When an asero- 
plane travels forward, the front part comes into contact 
with these vibrating molecules, reverses their motion, and 
impresses on them an additional velocity—i.¢., a rise in 
temperature. These molecules travel downwards until 
they collide with others, when they transfer to them their 
increased velocity. We therefore get an adiabatic com- 
pression, or “‘ thrill of compression,” travelling away from 
the front of the plane with the velocity of sound. is is 
what I referred to in my previous letters as the “impact 
effect.” In addition to this instantaneous or elasticit 
effect, the plane has to force out of the way the air whic 
lies in the path of the plane, and this takes place in the 
following way :—Uwing to the approach of the plane, 
the free paths of the molecules are encroached upon ; and 
as they cannot hammer out at once for themselves a 
sufficient clear oy without first moving the air beneat 

ey contact more times with the plane 
—i.e., there is a compression which & ds downwards 
and sideways, and which commences to expend itself 
by giving motion to the surrounding air. As, how- 
ever, this transfer takes time, and a t mass of 





air would have to be moved before this compression 


would all be expended, the plane has passed at ordi- 
nary speeds before} all the energy of compression has 
been converted into kinetic energy. The compression 
then expends itself in neutralising the rarefaction 
which has been left above the e—i.¢., we are able 
to derive support for our aero which is not alto- 
gether dependent u impressing a di d 

tum upon the air. The same argument, of course, applies 
to the suction above the e. It will therefore be seen 
that the faster our aeroplane is driven the less compres- 
sion and suction will be converted into kinetic energy 
and the smaller will ba the amount of air,” above un 
beneath the plane, acted upon. We are, in fact, enabled 
to avail ourselves of some of the internal velocity of the 
air to get our supporting exchange of momentum. To 
give yet another illustration of the action of an aeroplane 
in air, we may liken it to a piston mounted in a double- 
ended cylinder, with restricted entry passages to the back 
and front. If we instantly start the piston to its full 
8 , an adiabatic wave of com ion will travel down 
the cylinder with the velocity of sound, and then com- 
pression on one side, and suction or rarefaction on the other, 
will commence to take place until a steady state is reached, 
depending on the s of the piston and the area of the 
outlet passages. This compression and rarefaction com- 
mence to expend themselves in giving kinetic energy to 
the air. If we release the piston suddenly, the remaining 
compression in the cylinder can to neutralise the 
remaining rarefaction or suction. This example gives 
one all the phenomena that take in the case of an 
aeroplane working in air. It will therefore be seen that 
I am unable to accept Mr. Dobson’s statements previ- 
ously referred to; nor am I able to accept the correspond- 
ing statements in his letter in your issue of August 21. 
Mr. Dobson’s illustration of the collision of one billiard. 
ball with another, and the corresponding compression, is 
certainly not relevant to any statement of mine. I am 
able, therefore, still to contend that there are three condi- 
tions helping to support an aeroplane :— 

1. Impact; which shows itself as an adiabatic com- 
pression-wave. 

2. Compression ; come of which spends itself in giving 
motion, downwards and sideways to the air before the 
plane has passed. 

3. Suction or rarefaction; which behaves as the com- 
pression above. 

The following experiment, which bears out the above 
statements, may interest your readers:—If we take an 
es and pivot and counterbalance it about an axis 
which is one quarter of the width, say, from the front, 
and then give it a slight inclination and drive it for- 
wards, we should expect, since there is three times as much 
aeroplane at the back as in the front, that this aeroplane 
would turn itself so as to ride parallel with the direction of 
its motion. Instead of doing this, it will get astride the 
wind in a most annoying manner, proving that the major 
portion of the lifting is done by the front strip. 

Although helicopters are highly inefficient in motion- 
less support, they are far more efficient in axial or lateral 
motion. In the latter case, however, it should be borne 
in mind that the greater the lateral speed the greater is 
the torque at right angles to the axis of rotation. If, for 
instance, we mount a helicopter about a vertical axis, 
which axis is at Pr angles to a horizontal axis el 
to the direction of motion, as we drive the helicopter 
forwards it will commence to exert a torque, and the 
whole arrangement will commence to rotate about the 
horizontal axis. The faster we drive it forwards, the 
faster it will rotate. All lift, of course, ceases at once. 
This is precisely what would happen in the case of many 
of the helicopter machines proposed with such earnest- 
ness by some cf your co dents. Even if these 
machines could be got to lift, they would at once turn 
turtle and commence to revolve about their horizontal 
axis as soon as they were driven fo is. This 
torque comes about in the following manner :—As we 
drive the screw forwards the blades on one side strike 
the air with a velocity ter than that due to the 
rotation of the screw, while the blades on the other side 
strike the air with a velocity less than that due to the 
rotation of the screw. As the transverse ae increases, 
this difference between the lift on one side of the screw 
and the other becomes greater until, at last, the lift on 
one side becomes nothing. A still further increase of 
speed will reduce the lift on this side of the screw to a 
= oo quantity. 

note with interest the latter ion of Mr. Roe’s 
letter in your issue of August 28. I do not know 

r. mally, but I know his work, and can 
testify to its general excellence. I hope that some of 
your wealthy readers may be induced to join with Mr. 
Roe in a meritorious attempt to secure for the Anglo- 
Saxon race a worthy place in the solution of this great 
problem of flight. 

Iam, Sir, yours faithfully, 
Apert P, THURSTON. 

Grove House, Bodney-road, Hackney Downs, N.E., 

September 1, 1908. 








Water Power 1n Norway.—The Norwegian Govern- 
ment has' granted the Badische Anilin und Sodafabrik 
concession to regulate the Tyin Waterfalls, in Aardal 
parish, and to exploit these and the Matrefjord Falls, 
whereby as much as 60,000 to 70,000 horse-power are 
calculated to be available. The regulation works, &c., 


bh ey eager to entail an expenditure of some 550,000/., 
e 


and the whole installation is calculated to cost fully 
2,200,0002. The concession is granted for a period of 
seventy years, and the works have to be in operation 
within a comparatively short time ; the fee to the State 
is urderstood to have been fixed at 1 kr. (13 pence) per 





horse-power. 
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BREAKDOWNS OF MACHINERY. 


THE annual reports of Mr. Michael Longridge 
to the British Engine, Boiler, and Electrical In- 
surance Company contain more real lessons for the 
designer of machinery than the majority of the 
most pretentious text-books. The principles of 
machine design are now so much the playground 
of the professor and mathematician that it is really 
refreshing to get, year by year, a volume which is 
practical from beginning to end. Text-book design 
does not allow for the inevitable limitations of 
human nature or workmanship, and therefore leaves 
out of consideration what are often the ruling 
factors. Mr. Longridge’s reports, dealing as they do 
with actual failures and their causes, are intensely 
practical, and his deductions and advice should 
be taken to heart by every one having to do with 
the design or care of machinery. The thousands of 
breakdowns that come under his notice all have 
their lessons, and time after time, unfortunately, 
it is the same lesson they teach. If every draughts- 
man and workman in charge of plant could be 
induced to study the annual record of failures, we 
believe there would be noticeably less of them in 
future. Misfortunes make up a valuable part of 
an engineer’s education, and a wise man gets his 
knowledge cheaply by learning from other le’s 
troubles, while a prudent one takes warning byt em 
lest they become his own. 

As regards steam-engine breakdowns, Mr. Long- 
ridge has selected sixteen cases for special men- 
tion, some being typical of the ordinary classes of 
accidents that come under the company’s notice, 
and others because they possess some unusual 
feature. There are two cases of serious damage to 
engines due to the flooding of the condenser. In 
the North of England jet condensers are almost 
universal, and naturally, if from any reason the air- 
pump stops or slows too much, and the vacuum 
is not destroyed, the injection water rushes in and 
floods the condenser. There is then great danger 
of the water travelling up the exhaust pipe, getting 
into the low-pressure cylinder, and, if the engine 
has not come to rest, on the return of the piston 
something must go. In one case cited it is im- 
possible to withhold sympathy from the driver. 
The slackening of a set-screw caused the governor 
to lose control, and the engine began to race. The 
driver ran to the stop-valve and shut it down, for- 
getting all about the vacuum in the excitement of the 
moment. No doubt his idea was to give the engine 
steam again before the machinery was quite stopped, 
but anyhow, the injection water was drawn into the 
cylinder, and a broken bed-plate was the result. If 
an automatic knock-off gear and vacuum-breaker 
had been previously fitted, as the company had 


0| advised, all the trouble would have been avoided. 
,| The second case was due to what one may almost 


call culpable ignorance on the of the driver. 
His practice was to shut. down a high-speed triple- 
expansion engine by closing the stop-valve first, 


4|and then a valve in the exhaust-pipe between the 


low-pressure cylinder and condenser. Naturally, it 
was a race between him and the water to reach this 
exhaust-valve first, and in time the water won, 


ig| With the usual results. He ought, of course, to 


have destroyed the vacuum either by shutting off 


| the injection water, or by shutting off the con- 


denser, or by opening the atmospheric valve before 
closing the stop-valve. The injection water was 
drawn from a pond more than 15 ft. below the 
cylinders, so that a vacuum of about 13 in. would 
flood the latter when the air-pump slowed down. 
Another case of smashed cylinders was due to 
the fracture of the piston-rod of a tandem engine. 
The rod was 5} in. in diameter, and broke without 
warning at a weld. The weld was made a few 





years before, when a new end was shut on, on 


account of a crack in the cotter-hole. ‘The metal 
had united all round the circumference of the rod, 
but the centre had never joined. The fault was 
almost exactly similar to that which caused the 
disaster to Charing Cross Station roof a couple of 
years ago, and shows the danger of welds on mate- 
rial of the size in question. A broken piston- 
rod of a McNaught cylinder was attributed, 
no doubt justly, to the sudden change of sec- 
tion where the rod was shouldered down from 
5-in. diameter te 48 in. diameter to enter the 
crosshead. The section through the cotter-hole 
was smaller than that at the point of fracture, and 
the stress at the latter place was only 3570 1b. per 
square inch. If there had been a radius ins of 
a square shoulder at the point, the rod would 
probably never have broken, and certainly not with 
the 44 million reversals of stress under which it 
failed. The importance of good fillets in corners 
is also emphasised by the fracture of an air-pump 
rod, although this case was complicated by the 
existence of bending stresses, due to the action of 
the links. Such stresses, of course, can be avoided 
by connecting the links to a crosshead on the rod, 
which runs in guides. 

The report again instances fractures of rectangular 
flat-sided steam-chests, against which the company 
has been fighting for years. Such chests pant 
under fluctuations of pressure, develop cracks at 
the corners, and often end their career by having a 
piece blown out of them. A Corliss cylinder is men- 
tioned which had to be replaced owing to cracks 
developing in the high-pressure steam-chest, which 
formed one side of the jacket in the usual way. 
We have seen Corliss cylinders in which steam 
was led to the high-pressure steam-valves by a 
breeches-pipe, so that no flat-sided chest existed. 
Such a design is quite as cheap as the alternative, 
and perfectly safe from the troubles mentioned. 
All low-pressure chests and receivers, when they 
exist, should be fitted with safety-valves, to guard 
against their being accidentally filled with high- 
pressure steam when anything goes wrong with the 
valves. 

One common piece of bad design is to make a 
knuckle-joint at the bottom end of a.vertical trunk. 
This is very often seen in traction-engine and 
me pean work, the joint being that of the 
eed-pump eccentric rod. ‘The pin is bound to be 
working in water, oil, and grit all the time, and its 
condition cannot be seen. The design in question 
is even less excusable in bigger work, where there 
is room for convenient alternatives. The report of 
Mr. Longridge mentions the wrecking of an air- 
pump with a pin so situated. The pin had fre- 
quently been renewed on account of wear, and 
finally broke with the results stated. 

Of the thirteen gas-engine breakdowns specially 
mentioned, no less than five were caused by the 
breakage of bolts in either the big end or the little 
end of the connecting-rod. To these may be added 
one accident caused by a nut coming off one of the 
big-end bolts. All the bolts seem to have broken 
through the screw-thread next the shank, even 
when the centre part of the bolts was reduced in 
diameter. The only load that comes on cap-bolts of 
gas-engines is theinertia stress at the commencement 
of the suction stroke. The values of this in bolts 
that broke amounted to 3070 lb. and 2050 lb. per 
square inch in the two cases of }-in. bolts, 5030 Ib. 
for a 1}-in. bolt, and 2220 lb. for a 14-in. bolt, the 
stress in all cases being computed on the sectional 
area at the bottom of the thread. The 14-in. bolts 
were said to have been made of vanadium steel. 
They stood up for 103) million revolutions, the 
1}-in. bolts lasting for 33,100,000 revolutions. 

An ill-fitting flywheel key in one of the flywheels 
of a 10-in. by 18-in. gas-engine resulted in the 
bursting of the flywheel boss and wreckage of the 
wheel. The key was apparently originally fitted 
tightly on the sides of the shaft keyway, and 
less hard on the top. It, of course, got loose, 
and the rocking of the wheel split the boss 
from the corner of the keyway. We thoroughly 
agree with Mr. Longridge’s remarks about the 
practical impossibility of — a key both 
on the sides and the top. Although, what is 
considered a standard text-book on machine 
design states that sunk keys ‘‘should fit at the 
sides even. more accurately than on the top and 
bottom,” every millwright knows that to try to do 
this is absurd. With a properly proportioned key 
the sides may, and should, left absolutely clear 
of the keyway, so that the whole of the tightness is 
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on the topand bottom. The fitter then knows what 
he is doing, and when the key feels tight, that it is 
properly home. If side fitting were necessary, how 
would the thousands of staked wheels run success- 
fully, for in such wheels it is manifestly impossible 
for the keys to drive except by the flats. Mr. 
Longridge recommends the bosses of gas-engines 
being split, bored a shade small for the shaft, and 
secured by tightening up the boss by two or four 
bolts. The boss would be wedged open while being 
got into place on the shaft. With this method it is 
advisable to swell the shaft where gripped, so that 
the edges of the boss may not indent the skin and 
start a crack. 

The breakages of crank-shafts, according to the 
report, were unusually few, and of such that did 
break, 25 per cent. broke in the crank-web, 37 per 
cent. in the crank-pin, and 38 per cent. in the 
bearing between the crank and fly-wheel. The one 
case described was of a crank-pin which broke close 
to the web. There was no junction-curve at the 
point, as there should have been, and the shaft, 
moreover, was weak. It broke for the first time 
in 1904, and again in 1905, 1906, and 1907. The 
second shaft stood for 149 million revolutions, the 
third for 14,900,000 revolutions, the fourth for 
46 million revolutions, and the last for 52 million 
revolutions. Mr. Longridge gives the following 
expression for the strength of such shafts :— 

C2 (i + d) 
Ds’ 
where 
C = diameter of cylinder ; 
1 = distance between inside of bearings on each side 
of crank ; 
d = diameter of shaft ; 

D = diameter of crank-pin. 

The value of the expression should be about 12 
for engines with two bearings and overhanging 
fly-wheels, and about 14 for engines with more 
than two bearings. The value in the case of 
the shaft in question was 337, showing that 
the pin, which was 1{ in. in diameter, should 
have been nearly thrice the strength, or 2? in. 
in diameter. 

The breakdowns of electrical machinery were 
more numerous and costly than in the previous 
year. As in 1906, the rate among continuous-cur- 
rent machines was much higher than among alter- 
nating, but the average cost of each breakdown 
was much less, so that the company’s policy of 
charging practically the same rates of premium is 
justified. A large number of accidents were due 
to ‘*something” getting into the motor. A piece 
of cinder, a couple of rats, and some soft soap all 
figure among causes of trouble ; while, of course, 
dust, dirt, and oil did their share of damage. 
One motor exploded violently, ,presumably on 
account of the firing of gas evolyed by the char- 
ring of some of the insulating material. What 
the latter consisted of could not, be ascertained, 
as the motor was of foreign manufacture. In 
another foreign motor the armature-core plates 
had no key, but were slipped over the shaft, and 
were supposed to be held by a ring shrunk on the 
shaft at each end. Naturally, they shifted, and the 
conductors, which were led to the slip-rings through 
a sharp-edged unbushed hole in the shaft, were 
fused. There are other cases of bad or ineffective 
design, even where the designer was not handi- 
capped by the properties of insulation cotton, 
copper, and other unmechanical substances. 

In connection with boilers there were even more 
than the usual crop of burst steam-pipes due to 
water-hammer. Such accidents are nearly always 
due to opening a drain or engine stop-valve when 
there is water in the steam-pipe under pressure. 
If the junction-valve is closed, the water will run 
away safely, but otherwise it is swept along and 
strikes the pipe a blow, which breaks something. 
Mr. Cetesties italicises the warning that it is always 
dangerous to attempt to drain water away without 
first shutting steam off the pipe. If there is water 
partially filling a horizontal or nearly horizontal 
pipe, and capable of moving, water-hammer will 
almost certainly be produced by disturbing the 
surface of the water. From a vertical pipe water 
may be drained with little risk, as there is no 
chance of it being carried forward. Mr. Longridge 
suggests a sort of water-gauge arrangement with a 
copper float to indicate the presence of water in a 
well pipe. 

As in previous years, we reproduce from the 
report tables indicating the respective liability of 
various details of engines, &c., to cause breakdowns. 
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- helen 
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* These bolts do not include bolts in en. air-pump buckets, 
valves, connecting-rods, valve-gear, and other moving parts, the 
bolts in these parts being tabulated with the parts to which 
they properly belong. 


Gas and Oil-Engincs. 


| * 
Average | During 
Previous | . 


| 
Description of Parts which are 
| to 1906. 


Believed to have Given Way 


First. 1907. 


1906. 


per cent. percent. per cent. 
32.5 7 43. 
13.5 


Valves and valve-gear_.. 
Cylinders and cylinder ends 
Pistons e * se By 
Connecting-rods and their bolts | 
Main shafts .. ai - aed 
Governors and governor-gear_ .. 
Silencing-boxes and exhaust-pipes 
Fly-wheels and driving-drums .. 
Clutches and couplings .. R 
Frames and pedestals .. 6a} 
Bolts*.. se we - of 
Total wrecks; cause not ascer | 
tained oe o re 
Main driving-ropes or belts 
Miscellaneous oe «eo 
Gas-producer plants 


se 
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12 
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* These do not include bolts in pistons, connecting-rods, valve- 

r, and other moving parts, the bolts in these parts being 
ncluded with the parts themselves. 

The causes of these breakdowns may be roughly 
classified as under :— 

Gas- 
Engines. 
Per cent. 


Steam- 

Engines. 

Per cent. 

Accident, or causes unascertained .. als 

Old defects, or deterioration by wear and 

ar <<. - o* io = os 

Weakness, bad design, workmanship, or 

material a we - a6 oe 
Negligence of owners or attendants 


17 


19 18 
16 21 


100 100 


In connection with these tables Mr. Longridge 
makes the following remarks :—‘‘ The increase in 
the number of breakdowns of steam-engines trace- 
able to failures of valve-gears is probably the result 
of increase in speeds and number of parts. The re- 
duction in the number of breakages from spur- 
gearing is the natural consequence of the substitu- 
tion of rope and direct driving for the older system 
of transmission. The steady “increase in broken 
cylinders and pistons is due principally to the use of 
steam at temperatures and pressures higher than 
the parts can safely bear.” 

The reduction in the number of main shafts 
broken Mr. Longridge considers remarkable and 
inexplicable. In gas and oil-engines he states that 
the increase in breakages of valves and valve gears is 
not satisfactory, and demands the serious attention 
of makers of these engines. If all side shafts were 
fitted with ring lubricatorsand levers made of wrought 
iron or good cast steel, the percentage in the table 
would be reduced. The reduction in broken cylin- 
ders and pistons is encouraging, and marks the 
progress which is being made. Connecting-rods 
proved less destructive than usual, probably be- 
cause of improvement in design, particularly as 
regards strengths of bolts. Breakages of crank- 
shafts were fewer than in 1906. 

The rate of breakdown was rather lower among 
dynamos and rather higher among motors than in 


1906. The exact figures are 1 in 18.7 among dy- 
namos and 1 in 7.9 among motors. The corres- 
ponding figures for 1906 were 1 in 16 and 1 in 8.2. 
The proportions in which the various parts of the 
machines are thought to have caused or initiated 
the breakdowns of 1907 are tabulated below :— 


Dynamos. Motors. 


Description of Part which pss nee 
is Believed to have Failed First. | 
| 1906. | 1997. | 1906. 1907. 





c. 
Armatures and rotors .. 5 
Magnet coils and stators 
Commutators and brush 
Miscellaneous me ‘ 


Total .. 


gear .. 





Starting Switches and Controllers. 
1906. 1907. 
Per Cent. Ter Cent. 
48 60 





Resistance coils .. oe 
Contacts and switch-arms 
Automatic apparatus .. 
Miscellaneous 


Total 100 100 


The causes of these breakdowns were probably 
as follow :— 


10 8 
17 
25 


13 
19 





Dynamos. Starters. 


| 1906. | 1907. 


—- 
1966. | 1907. | 1906. | 1907. 


| Motors. 


p.c. p.c. 
Accidental : 4 9 
Dist and neglect... ‘ 
Age and deterioration .. 
Bad work or design 
Overloading 
Unascertained 


27 





It only remains for us to add that, as usual, the 
description of every breakdown which is com- 
mented on contains all the pertinent facts con- 
cisely and clearly put. When necessary, dimen- 
sioned sketches are given of the parts involved, so 
thatthe whole of thecircumstances may bethoroughly 
understood. All cases of water-hammer accidents 
contain sketches of the pipe arrangements, with 
explanations of what the man did and what he 
should have done. By authorising the publication 
of these reports the insurance company are doing 
much more genuine service to engineers than is 
effected by many of the learned disquisitions which 
take so little regard of facts. 





THE BRITISH ASSOCIATION AT 
DUBLIN. 

Tue Dublin Horse Show, one of the annual 
events, closed on Tuesday, and on Wednesday 
the proceedings of the British Association were 
initiated. A big crowd assembled in front of the 
Examination Hall on Wednesday morning, waiting 
for the gate to be opened, and flooded the hall 
when admitted at ten o’clock. A spacious re- 
ception room contributes a great deal to the 
success of a British Association. Although public 
buildings of architectural merit abound in Dublin, 
it appears to have been difficult to find an appro- 
priate reception room. It is the general meeting 
room where people make appointments, and like to 
write their letters, while looking for friends. This 
time there is only space for a few seats in the 
Reception Room, and the writing-rooms are in 
another part of Trinity College. So far about two 
thousand members have joined; the old nucleus 
seems to be well represented. 

At half-past eight in the evening Sir David Gill, 
last year’s President of the Association, vacated the 
chair in favour of the President-Elect, Mr. Francis 
Darwiv, M.A., M.B., LL.D., F.R.S., of Cambridge. 

In his opening words, the President referred to 
the great losses the Association had suffered by the 
deaths of Lord Kelvin and Sir John Evans. To 
these names he had to add that of the Earl of 
Rosse, one of the Vice-Presidents of the meeting, 
and a distinguished old member of the Association, 
who passed away last Saturday. The Reception 
Room had, as a mark of respect, been closed that 
day between 1 and 2, the hour when the late Earl's 
body was laid to rest. : 

The President then proceeded to his main sub- 
ject, dealing with Plant Movements, Plant Memory, 
and Inheritance. On July 1, 1858, the doctrine of 
the origin of species by natural selection was made 
known to the world in the words of Darwin and 
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Wallace. Three years ago Sir George H. Darwin, 
a son of Charles Darwin, delivered a fascinatin 
address on evolution in the universe and in physi 
chemistry to the British Association Meeting in 
South Africa.* Another son of Charles Darwin 
now presides over the meeting at Dublin. 

Mr. Francis Darwin isa botanist. In his address 
he did not attempt to give a retrospect of the pro- 
gress of evolution during the past fifty years. Forty 
years, he informed the Association, had elapsed 
since a botanist had occupied the presidential chair 
at the Norwich meeting. Sir Joseph Hooker—still 
with us—had then spoken in defence of the doctrine 
of evolution. Such a defence has long since be- 
come more than superfluous. Mr. Darwin pleased 
his audience by referring to his own work ; that 
evolution was the key-note of it, need hardly be 
said. He has been investigating the movements 
of plants, and he began with this subject. He 
showed how the changes in the environments of 
plants act as stimuli and compel them to execute 
certain movements, that morphological change 
must be investigated from the same point of view, 
and that the dim beginnings of habit or unconscious 
memory must find a place in plant morphology. 

All that has little to do with engineering. But 
the engineer takes as much interest in the general 
advance of science as other educated people ; and 
though he does not, in his technical journals, look 
for detailed accounts of matters biological, he is 
not willing to remain ignorant of fundamental 

roblems in other fields than his own. It would, 

owever, be out of place for us to do more than 
record the fact that this year the leading discourse 
before the British Association dealt with the 
evidences of a dim consciousness in plants, and in 
so doing pointed to a unity in various forms of 
life. Mr. Darwin broke down one more of the 
barriers between animal life and plant life—more 
than sufficient matter for reflection for one evening. 

In 1880, he stated, Charles Darwin wrote Ee 
is impossible not to be struck with the resemblance 
between the movements of plants and many of the 
actions performed unconsciously by the lower 
animals.” Sachs, Mr. Darwin pointed out, and 
earlier still, in 1877, Pfeffer,t had already laid 
down the principles of Reiz physiologie—the physi- 
ology of stimulus. ‘‘ Flowers,” Mr. Darwin said, 
**do not walk or talk ; but as regards their reaction 
to stimuli, they must be classed with animals; 
and inasmuch as we are ourselves animals, this 
conception gives us a certain insight into the re- 
actions of plants which we should not otherwise 
possess. This is, I allow, a very dangerous ten- 
dency, leading to anthropomorphism—one of the 
seven deadly sins of science.” In other words, we 
must not assail the position of man as the lord of 
creation. According to Pfeffer, an organism was a 
machine which could be set going by touching a 
spring or trigger, a machine in which energy could 
be set free by some releasing mechanism. The 
definition fits a mechanical model; and the great 
difference which at once occurs to us—that the 
model has to be re-set before it can respond once 
more—breaks down when we think of power-driven 
machinery. 

The specific character of the result, Mr. Darwin 
continued, would depend upon the structure of 
the machine rather than upon the character of the 
stimulus. Thecurvature assumed by a plant would 
be the same whether we altered its angle to the 
vertical, or subjected it to lateral illumination or 
to some chemical agency. Big changes would 
result from small stimuli, and the reactions of 
organisms must be adaptive. It was the present 
fashion to minimise the importance of natural 
selection, but Mr. Darwin was convinced that the 
doctrine would outlive the present anti-Darwinian 
stream of criticism. As to the way in which the 
stimulus’ acted, we knew little, he said; Pfeffer 
had spoken of induction, the external stimuli pro- 
ducing internal changes. Permanent morphological 
changes had also been brought under the rubric 
of reaction to stimuli. Klebs ascribed to every 
species a definite structure, which he compared to 
chemical character. Just as sulphur might assume 
different properties under different treatment, so 
the potentialities of a plant were brought to light 
by appropriate stimuli. Mr. Darwin considered that 
the nucleus of the cell was the bearer of the qualities 
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transmitted from generation to generation. Every 
stimulus would leave a trace on the organism, an 
‘*engram,” as Richard Semon had called it in his 


book of 1904, ‘‘Die Mneme.” Plants had their 
habits. The scarlet-runner dropped its leaves when 
the evening came on, or when placed in the dark. 
If put in the dark before the evening, it would yet 
show the usual light position again next morning. 
Pfeffer had likened that to the swing back of the 
a, but he had himself seen that the twelve 

ours’ rhythm could experimentally be altered, and 
Mr. Darwin has successfully carried these experi- 
ments further. H. 8S. Jennings had observed that 
the infusorian Stentor, after several stimulations, 
assumes a condition in which it at once responds by 
contraction on being struck by a jet of water con- 
taining carmine particles. ‘‘It is impossible to 
know whether or not plants are conscious ; but it 
is consistent with the bates of continuity that in 
all living things there is something psychic, and if 
we accept this point of view we must believe that 
there exists in plants a faint copy of what we 
know as consciousness in ourselves.” 

If there was a resemblance between the two 
rhythms of development and of memory, Mr. Darwin 
proceeded, then we might, with Ewald Hering—born 
in 1834, in Saxony—identify memory with inherit- 
ance. That led the President to the germ theory of 
Weismann and the mnemic theory, or the theory of 
somatists, which Mr. Darwin advocates, and which 
believes in the inheritance of acquired characters. 
We must content ourselves with indicating the 
general features of this great controversy. Accord- 
ing to Weismann’s* very widely-accepted views, 
ontogeny—for which we may, perhaps, write ‘‘in- 
dividualism ”—could only be changed by a funda- 
mental upset of the whole system, by an alteration 
occurring in the first stage in the germ-cel]. Mr. 
Darwin referred to the simile of the bee-hive for 
elucidating the problem. The queen bee was a 
mere reproducing machine ; she was fed and pro- 
tected by the sexless, sterile workers, who took no 
share in the reproduction of the species. The 
queen represented the germ-plasm of Weismann, 
the workers the body or soma. If the hive were 
injured, the salvation of the species would depend 
upon the production of an improved pattern of 
workers. Yet the queen would remain of central 
importance ; for any acquired skill of the workers 
would die with them, and the same bar would, 
according to Weismann, prevent the inheritance 
of somatic change. The somatists believed that 
the cell nucleus contained the engrams in which 
the secret of the ontogenetic rhythm was lying. 
One of their great difficulties was to explain how 
changes arising in the soma were telegraphed 
to the germ-cells. Mr. Darwin insisted, in his con- 
clusion, that somatic inheritance was at the root of 
all evolution, and that the mnemic hypothesis of 
evolution made the positive value of natural selec- 
tion—which is taunted nowadays, as it was fifty 
years ago—moure obvious. 





EXPLOSION AND FLAMELESS 
COMBUSTION, 

Tne conditions under which explosive mixtures 
of gases can be ignited by electric sparks and by 
glowing bodies are now attracting attention in all 
countries, and to-day a combined discussion of the 
subject by two sections of the British Association 
is taking place in Dublin. It isa matter of great 
importance in view of the rapid introduction of 
electric machinery in coal-mines, and already there 
is a considerable amount of experimental data 
available for those interested: The latest experi- 
ments are those of MM. H. Couriot and Jean 
Meunier, who have made an extensive series of 
experiments on the action (1) of incandescent 
wires or filaments, and (2) of electric sparks, on 
mixtures of methane with various proportions of 
air, the gas being sometimes at rest and sometimes 
in motion. A current of a mixture of 80 per cent. of 
methane with 20 per cent. of air could not, they 
found, be ignited by an incandescent wire or by the 
spark produced when the wire melted owing to the 
intensity of the current, though in contact with a 
flame the mixture readily ignited. Whatever the 
proportion of methane and air, the only effect pro- 
duced by an electric spark, if any effect were 
produced, was an explosion, not quiet combustion. 
Under no circumstances were they able, in these ex- 
periments, to cause an explosion by means of an 
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incandescent wiré. When an explosion was caused, 
it was found to be due to the breaking of the wire, 
and the consequent production of aspark. The most 
readily explosive mixture contains 9.5 per cent. of 
methane, and slight explosions were observed with 
so low a proportion as 4.5 percent. The maximum 
limit of explosibility is 12 per cent. of methane, and 
this was shown by the fact that they never obtained 
an explosion when the percentage reached 12.25. So 
long as the proportion does not fall below 5.5 per 
cent. combustion during the explusion is complete. 
If the current by which the wire is heated is shunted 
with a parallel shunt, the production of the spark 
causes no ignition when the resistance in the two 
branches are equal. If the resistance of the shunt 
is high, the production of a spark always leads to 
the ignition of the mixture ; on the other hand, 
when the resistance of the shunt falls below a 
certain value, the production of a spark again 
causes an explosion. In order to avoid an explo- 
sion, the intensity of the current must not exceed 
a certain maximum, which depends on the resist- 
ance of the two branches of the conductor.— 
(Comptes Rendus, 145, pages 1161 to 1163). 

In explanation of the observations that an inflam- 
mable mixture of methane (marsh gas) and air is not 
ignited by an incandescent wire or filament unless 
the wire fuses and a spark is produced, it is sug- 
gested that the incandescent filament attracts the 
molecules of oxygen and repels those of the hydro- 
carbon in the mixture ; the zone of gas, therefore, 
surrounding the filament is too poor in the hydro- 
carbon to > inflammable, and slow or rapid com- 
bustion occurs with the formation of water and 
carbon dioxide. When, however, the filament 
employed is sufficiently large in volume to raise by 
its radiation the temperature of the surrounding 
inflammable mixture beyond the inert zone to about 
650 deg. Cent., it appears that an explosion may 
occur. Hauser has recently shown that, whilst an 
incandescent ferro-nickel wire 0.3 millimetre in 
diameter does not ignite a mixture of 9 per cent. of 
methane with air, a soft-iron wire 0.9 millimetre in 
diameter caused an explosion in six out of seven- 
teen times. 

M. Jean Meunier has continued these researches : 
(1) determining the limits of inflammability of explo- 
sive mixtures of ether and air, also Boudouard and 
Le Chatelier; and (2) investigating combustion 
without flame and the inflammation of gases at the 
end of a metallic rod (Comptes Rendus, 146, pages 
539 and 540). In the last-named an interesting ex- 
periment with an alcohol-fed incandescent burner is 
described. The burner is supported on four tubes, 
through which cotton wicks pass, supplying the 
alcohol. It is of annular form, the flame rising from 
a central cylinder which is covered with a convex 
disc, perforated with closely-spaced holes. An iron 
stem 8 centimetres long, supporting the mantle, 
rises from the centre of the disc. It is observed that 
after continued use the light becomes less bright, 
and that the darkening of the mantle commences at 
the moment that the disc reddens. After removal 
of the mantle the author succeeded in getting the 
disc to redden without production ofa flame. Once 
the disc is red hot, its incandescence increases with 
the supply of alcohol vapour. It is impossible to 
ignite either a pad moistened with alcohol, a wick 
soaked in light petroleum, or a wooden match, by 
bringing them near the hot disc, although the wood 
of the match is charred. This flameless combus- 
tion occurring on the surface of the disc is to be 
explained by the retention of either the com- 
bustible gas or the oxygen on this surface, as sug- 
gested by Couriot and Meunier in the case of the 
non explosion of an explosive mixture by an incan- 
descent filament. Application of a lighted match 
to the upper end of the metallic stem results in 
the production of a flame at this point, which 
continues to burn so long as it is protected from 
draughts, showing that the oxygen is retained by 
the disc, and that the excess of combustible gas 
rises around the stem without mixing with the sur- 
rounding air. and without igniting, although the 
stem is at a fairly high temperature. The op 
of the flame can be altered by varying the form of the 
upper extremity of the metallic rod. The experi- 
ment, besides its important bearing on the mecha- 
nism of combustion by incandescence, seems to 
indicate that gases have a certain amount of cohe- 
sion. It may be noted in passing that the late 
Mr. Thomas Fletcher, of Warrington, on more than 
one occasion, several years ago, publicly performed 
experiments showing the flameless combustion of 
coal-gas, 
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MARINE STEAM-TURBINES IN THE 
UNITED STATES NAVY. 


Tue results of the most interesting experiment 
made by the United States Navy in fitting three 
different types of — machinery to sister- 
ships are now available, and may fairly be claimed 
as establishing the superiority of the Parsons 
turbine as a means of propelling high-speed vessels. 

The boats in question were three in number, 
named respectively the Birmingham, the Salem, 
and the Chester. They measure 420 ft. by 47 ft. 
by 16 ft. 9 in. draught of water, and have a full- 
load displacement of about 4700 tons. The Bir- 
mingham is fitted with ordinary reciprocating- 
engines, the Salem with Ourtis turbines, and the 
Chester with turbines of the Parsons type. The 
results of the official trials of the Chester were 
published in detail in our issue of August 21 last, 
and we hope to publish later equally complete 
data as to the performance of the Salem. 

The principal results obtained with the three 
boats are, however, given below :— 


“ Salem,” |“‘Chester” 


Name of Boat .. ee ae 





Full-Speed 4-Hour Trial. 
Mean speed for 4 hours .. pe 
Mean revolutions per minute for 

4hours.. . - a 
Coal per hour, pounds .. 
Indicated horse-power .. 

Brake horse-power oe es 
Coal per indicated horse power 


26.52 


614 
38,332 


24.325 


191.66 
29,904 
15,640 


25.947 


378.39 
38,602 


19,200 
1.81 * 


2.01 
1.51 


Unknown 


rhour .. oe es ee 1.92 
Coal per brake horse-power per 

hour - a os 
Sea-miles per ton of coal. . 

24 Hours at 22.5 Knots. 
Mean speed for 24 hours .. oe 
Mean revolutions perminute .. 
Coal per hour, pounds 
Indicated horse-power .. 
Brake horse-power Pe oe 
Coal per indicated horse-power) 

per hour .. - a 
Coal per brake horse-power per) 

hour oe oe oe oe 
Sea-miles per ton of coal.. “4 


| 1.548 


1.822 
22.78 
473.5 

18,063 


22.665 
172.1 
20,510 
10,760 


22.536 
312.635 
18,485 





Unknown 


1.91 





2.47 
24 Hours at 12 Knots, 
Mean speed for 24 hours . . 
Mean revolutions per minute 
Coal per hour, pounds .. 


af 

| 

| 

| 12,228 
--| 94 
-| 4629 4091 
Indicated horse-power .. eo] 1600 
Brake horse-power : oe 

| 


oe Unknown 
x indicated horse-power 


Coal 
perhour .. 


ee ee - 2.89 
Coal per brake horse-power per 





hour és o% os os 
Sea-miles per ton of coal.. 5.965 


* Equivalent indicated horse-power based on assumption of 
10 per cent. engine friction. 

The superiority of the turbine-boats over that 
fitted with reciprocating engines is, it will be seen, 
very marked. This is particularly emphasised in the 
case of the Chester, which attained at full-power a 
ne greater by over 2 knots, developing, therefore, 
about 293 per cent. more etiective power, and con- 
suming but 28 per cent. more coal in doing so. 
The lower speed of the Birmingham accounts, of 
course, for its better showing in distance run per 
ton of coal in the full-power trials. 

At 22} knots the turbine-boats both beat the 
Birmingham in this respect. The Chester, at this 
speed, still showed a slight superiority over the 
Salem, both in the matter of speed and in coal 
consumption. Special interest attaches, however, 
to the runs at 12 knots. Here, if anywhere, it was 
expected that the Salem would have an advantage, 
whilst there would have been nothing remarkable 
in the reciprocating engine beating both. As a 
matter of fact, the Birmingham made here 
the worst showing of the three, whilst the 
Chester and Salem come out as nearly equal 
as two sister boats ever do, even when fitted 
with identical machinery. The Salem had the 
advantage of a lower speed of revolution, and 
therefore more efficient propellers than the Chester, 
it being well known that wita the Parsons turbine 
a compromise must be effected between the require- 
ments of the, propeller and the turbine. The 
latter for best efficiency should run at a high 
speed, whilst high-speed propellers are notoriously 
inefficient. A compromise has therefore to be 
effected, and some of the possible thermodynamic 
efficiency of the turbine sacrificed to the demands 
ofthe screw. Thus the propulsive efficiency of the 
Lusitania’s propellers was 52 per cent. at 20 knots, 
and fell to 48 per cent. at 25 knots. With the 
Salem, on the other hand, according to a state- 
ment in the Scientific American, the propulsive 
efficiency was 55 per cent. at 12 knots, and rose to 





a maximum of 62.8 per cent. at the contract speed 
of 24 knots, and was still 62.6 per cent. at 25 knots, 
and 59.4 per cent. at 26 knots. 

These figures are undoubtedly excellent, and 
the propellers reflect the highest credit on their 
designer, Mr. C. B. Edwards. The results noted 
were only obtained after three different sets of 
propellers, constructed to three different designs 
—one American, one English, and one German— 
had been tried. The propellers in question were 
9 ft. 6 in. in diameter by 8 ft. 8 in. pitch. The 
Chester had propellers 6 ft. in diameter by 6 ft. 

itch, but no data as to their propulsive efficiency 
cove been published. This is unfortunate, as a 
comparison would have been of high interest. If 
the Lusitania’s figures apply, the Chester must 
have developed much more power for a given speed 
than was required on the Salem. - The torsion- 
meter readings would, of course, have settled this 
point ; but, unfortunately, owing to a series of 
accidents to the instruments, no reliable readings 
of the power developed by the Chester were 
obtained. 

Her economy at the low speed of 12 knots is cer- 
tainly remarkable, but is not unprecedented. The 
progressive trials of the Invincible class have 
shown a consumption of only 14 lb. of coal per 
horse-power per hour at one-fifth of the full power. 
On the Chester there are two cruising turbines, 
through which the steam is passed in succession at 
low loads. These cruising turbines are cut out and 
run idle at high speeds. Being of fairly large 
diameter, and the blade heights small, loss by leak- 
age over the blade tips, through the dummies, and 
through the glands, is relatively high, so that the 
efficiency of these cruising turbines is necessarily 
somewhat low. As a yee wee they are to be 
dispensed with in future battleships for the British 
Navy. Presumably some of the weight thus saved 
will be utilised either in still more improving the 
economy of the main turbines, or in increasing the 
maximum power developed. 

Economy at low outputs is obtainable rather 
more simply, though perhaps not more cheaply, 
with the Curtis type of turbine than with the 
Parsons type. In place of fitting cruising turbines, 
nozzles are simply cut out, thus avoiding the wire- 
drawing of the steam, which causes considerable 
losses when turbines of the Parsons type are run 
at low outputs. In electric-light practice, how- 
ever, these losses are partially compensated for by 
a higher thermodynamic efficiency ratio. Thus, 
on plotting down the efficiency ratio of a turbine 
of this type, rated at 2000 kilowatts, it appears 
that a figure of 76 per cent. was attained at 
about one quarter full load, as against 69 per 
cent. at full load. These figures are based on 
the brake horse-power, and are corrected for 
gland-leakage. It will be obvious, therefore, that 
in land practice a substantial proportion of the 
loss arising from the fact that the steam is wire- 
drawn at full load is made good by the higher 
efficiency of the blading. In marine practice, 
however, the load and the speed fall together, and 
in consequence the efficiency ratio is always a 
maximum at the maximum output. Thus at full 
power the efficiency ratio of the Dreadnought’s 
turbines reached 61.3 per cent., but at about one- 
tenth power it was only 31 per cent. in spite of the 
use of the cruising turbines. With the Salem, again, 
it is obvious that the efficiency is much reduced at 
12 knots, the coal required per brake horse-power 
per hour being 3 Ib. in place of 2 lb. 

The Salem’s coal rate, it will be seen, was less at 
22.5 knots than at full power, but during the latter 
the boilers were being forced, with a consequently 
smaller evaporative efficiency. It is nevertheless 
obvious that the economy of the Curtis turbine is 
more uniform at all loads than that of the Parsons 
type ; but the latter has the advantage of a higher 
maximum, and can therefore afford to lose more. 
Though, as stated, the Curtis type of marine tur- 
bine will work fairly economically at low speeds, 
without the assistance of cruising turbines, yet this 
fact seems to lead to no saving of weight. The 
machinery of the Salem, inclusive of auxiliaries and 
boilers, is said to aggregate 798 tons. That of the 
Chester cannot well have been more ; and, indeed, 
if we may take a line through the Boadicea, the 
Parsons plant is the lighter of the two, in spite of 
the cruising turbines. The Salem was designed for 
an output of 16,000 horse-power, or just about 
20 horse-power per ton. The Boadicea is to develop 
18,000 horse-power, and at this rating will develop 
20.7 horse-power per ton. That the weight is less, 





even on the basis of the power effective in pro- 
pulsion, would appear to be shown by the American 
trials, as the boats are sister vessels, and the 
Chester proved over half a knot faster on the full- 
power runs. 

The velocity-compounded impulse-turbine can in 
practice endiabtodlly be built with a much smaller 
number of blades. The high-pressure turbine of 
the Chester alone had 70 rows of fixed blades, and 
an equal number of moving ones, whilst the low- 
pressure turbine had 28 of each, making a grand 
total of 196. The equivalent Curtis turbine had 22 
rows of moving blades, 15 rows of fixed blades, and 
7 rows of nozzles, making a total of 44 in all. 
Moreover, to secure economy at low speeds the 
Chester had cruising turbines, with, in all, 162 rows 
of blades, yet in spite of this apparently much 
greater complication for the performance of the 
same work, it would appear from a detailed study of 
the drawings that the Chester’s machinery should 
have been the cheaper to construct. The blades 
used in the Parsons type, though very numerous, 
are cheap and are easily and rapidly fixed. 








BRASS-FOUNDRY REGULATIONS. 

THERE is no doubt that, under certain conditions, 
the casting of brass (by which is meant any alloy of 
copper and zinc) is an unhealthy occupation, and 
may have a very injurious effect on the workers. 
Like all similar occupations classed as dangerous, 
its deadliness, however, varies according to the 
safeguards which are provided against its dele- 
terious effect. In small brass foundries, where it 
is not always easy to apply the necessary safeguards, 
work may be carried on under conditions most 
strongly to be condemned, while in larger estab- 
lishments, where there is perhaps more room, as 
well as more enlightenment, the conditions of work 
may be no worse than those of many occupations 
not classed as dangerous. There are many of us 
who can remember the condition of numbers of 
brass foundries in the days of our youth, where 
men, pale of face and with shaking hands, toiled all 
day in stuffy little shops, the atmosphere of which 
was thick with the white fumes of zinc, and where 
even a short stay meant, to one not used to it, 
headache and wretchedness. This is, of course, 
one extreme; the other is the well-equipped 
foundry where every precaution is taken to have 
perfect ventilation, so that the noxious fumes 
are taken away as soon after being made as pos- 
sible, where the greatest cleanliness is enforced on 
the workers, and where the hours of labour are not 
too long. Between these two extremes lie all the 
brass-foundries of the country, though, unfortu- 
nately, it is to be feared many of them approach 
nearer the former extreme than the latter. 

There can be little doubt, however, that great 
improvements have been made of late years, and 
particularly since the year 1894, when a Depart- 
mental Committee was appointed by the Secretary 
of State to report on the conditions of work as 
affecting the health of the operatives in the manu- 
facture of brass and kindred alloys. This Com- 
mittee brought to light much interesting matter, 
which showed clearly that brass-workers were par- 
ticularly subject to diseases of the respiratory 
organs, and that the malady known as “ brass- 
founders’ ague” was due to breathing the fumes 
given off by molten brass at the time of pouring, 
and also, to some extent, to the contamination of 
the workers’ food by the fumes. As might also 
have been expected, the amount of mischief done 
was proportionate to the quantity of zinc in 
the alloy. As a result of this inquiry, special 
rules were drawn up in 1896, and were enforced 
under the Factory Acts. They chiefly related 
to air space, ventilation, and cleanliness, and were, 
no doubt, of great benefit to the workers. Good as 
their effect was, however, they did not prove effi- 
cient in every respect, for it was found that under 
certain adverse atmospheric conditions, such as fog, 
the rules for the size of openings for ventilation laid 
down by the Act did not go far enough, and the 
washing arrangements specified were often inade- 
quate. In 1902-3, therefore, further inquiries were 
made, the result being a report from Dr. Legge, 
His Majesty’s Medical Inspector of Factories, which 

roved of much interest. It showed cleaaly that 
site Se are, as a class, considerably inferior, 
physically, to the general adult male population of 
the United Kingdom, in respect to height, weight, 
and chest measurement. Among casters it was 
shown that those engaged in foundries where only 
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a small amount of zinc was used in the alloy were 
in a better physical condition than others who were 
employed where alloys were cast having larger pro- 
portions of zinc. Casters also appear to suffer largely 
from brass-founders’ ague. Dr. Legge’s investiga- 
tions also showed that there was a considerable 
excess in mortality at certain ages among brass- 
workers generally as compared with all occupied 
males, especially between the ages of thirty-five 
and fifty-five. Their troubles are chiefly those of the 
respiratory organs. An interesting feature is that 
the mortality from alcoholism is low. These facts 
point in one direction, and show that good ventila- 
tion and cleanliness are all important matters to be 
attended to. Evidence given by Mr. W. J. Davis, 
the secretary of the National Society of Amalga- 
mated Brass-Workers and Metal Mechanics, shows 
that out-of the 2000 brass-workers who are members 
of the society about 20 per cent. come on the sick, 
superannuation, or funeral funds of the society. 
Compared with other societies this is a large pro- 
portion. Another suggestive fact is that brass- 
casters are allowed to come on the superannuation 
funds at fifty-five years of age instead of at sixty, 
the age for other brass-workers. Evidence also 
shows that comparatively few of the brass-casters 
attain the age of sixty. 

As late as June 14, 1907, the Home Office issued 
(with a covering letter) draft regulations which it 
was proposed to make for factories in which brass- 
casting was carried on. Without entering into 
details, we may say that they indicated clearly the 
duties both of employers and employed, and gave 
particulars as to the removal of the fumes from the 
foundries, the means to be adopted to prevent the 
fumes entering any other rooms, the efficiency of 
openings, and particulars as to washing, &c. These 
regulations met with numerous objections ; in fact, 
so much so, that in November last it was decided 
to hold another inquiry under Section 81 of the 
Factory and Workshop Act, 1901. This inquiry 
was finally completed on February 6, this year. The 
facts are brought forward in a report drawn up by 
Mr. William Wills, barrister-at-law, the rules drawn 
up as a result of this report being reproduced on 
page 315 of our present issue. We print them in 
full, as they will, no doubt, bring forward many 
points of interest to our readers. It is not intended, 
however, that these regulations shall come into 
force until January 1, 1910. It is not desirable, 
nor is it necessary, that undue haste should be 
enforced, for the structural alterations required 
will, in many cases, take considerable time. 

These regulations will, no doubt, tend to im- 
prove the condition of the worker, and if con- 
scientiously carried out will increase his comfort and 
health. Whether they will be welcomed by him 
is another matter. It is difficult to predict how 
workers in any trade will receive innovations, even 
though these be for their good, and it is easier for 
the law to compel a master to make structural 
alterations, and to do certain things for his em- 
ployés, than it is to make a workman wash him- 
self. This has been found to be so in all trades, 
and we know of a case where the owners of a 
large paper-staining factory, where some _ pro- 
cesses were considered unhealthy, were compelled 
by the Factory Acts to go to considerable expense 
in installing ventilating fans, fitting up lavatories 
and baths, supplying respirators, and providing 
milk for the workers, with a result not alto- 
gether expected by the thoughtful inspectors. 
The fans worked, and efficiently ventilated the 
various rooms where they were installed, com- 
pelling the workmen, whether they wished it or 
not, to breathe purer air than was the case before. 
‘The wearing of respirators was, however, in most 
cases, regarded as irksome and was avoided, while 
the baths were neglected. The milk was, however, 
consumed with avidity. But such is the fate of 
many a well-laid scheme, and unless the brass- 
casters are very different from other workers 
of their class, we think it is not unlikely that 
a considerable part of the expense to be im- 
posed upon the masters will be spent to little 
purpose. We do not suggest, however, that 
this can be said of the money expended on im- 
proved ventilation and in similar directions, for 
it is probable that even if the whole of the regula- 
tions should be complied with by both masters and 
men, far the most hope lies in improved atmospheric 
conditions. On the other hand, we should not be 
surprised if the regulations which apply to these 
matters of ventilation are what the masters will 
feel inclined to oppose more than any others ; not 





that they are adverse to an improved condition 
of their men, for improved conditions improve the 
man, but the alterations necessary will, in many 
cases, be very troublesome and expensive, and 
sometimes almost impossible. % 

On the whole, however, the regulations seem 
very fair, and the inspectors are apparently to be 
left, in some directions, pretty free to exercise 
their discretion where special circumstances arise. 
This seems to us a very happy feature of the rules, 
which is really pleasant to contemplate after the hard- 
and-fast absurdities frequently enforced by county 
councils. For instance, that a small brass-foundry, 
only very occasionally at work, and when at work 
casting only a small quantity of alloy, should have 
to comply with certain rules that are absolutely 
important: in a large foundry, constantly at work, 
would appear to be absurd. Discretion is, there- 
fore, to be given to the factory inspector, when such 
a case comes before him, to decide it on its merits. 

Of course, the means whereby the fumes may 
best be taken away from above the melting-pot 
will have to depend on the circumstances govern- 
ing each case, but in these there must be a wide 
scope for ingenuity, and there seems to be con- 
siderable scope for invention in the matter of 
carrying away the fumes while strip-casting is on 
hand. There will, no doubt, be many other 
points which will occur to brass-founders, and 
this attempt to mitigate existing evils will, we 
hope, be honestly discussed. 





NOTES. 
Tue Late Mr, J. W. SPencer. 

WE regret to have to record the sudden death, 
which occurred on the 27th ult., of Mr. John 
Walton Spencer, the chairman of Messrs. John 
Spencer and Sons, Limited, Newburn Steel Works, 
Newcastle-on-Tyne—works which were established 
by his grandfather nearly a century ago. Mr. J. W. 
Spencer was elected a member of the Institution 
of. Mechanical Engineers in 1867, and was a 
member of the Council of that Institution since 
1902. In the latter year he entertained the 
members at the Newburn Works in connection 
with the Newcastle meeting of the Institution, on 
which occasion we gave a description of the works 
in question (see ENGINEERING, vol. lxxiv., page 134). 
We had occasion to refer to this description in our 
issue for May 5, 1905 (see ENGINEERING, vol. Ixxix., 

e 583) when giving an obituary notice on Mr. 
John Spencer, the eldest son of the founder of the 
firm, and father of the deceased. Mr. J. W. 
Spencer was also, since 1879, a member of the 
Iron and Steel Institute, and took part regularly in 
the discussions on those papers which dealt with 
alloys of steel and steel manufacture. Besides his 
more intimate connection with the Newburn Steel 
Works, from the active management of which 
he retired only 2} years ago, the deceased was 
a director of several other industrial companies. 
He also took an active interest in local affairs, and 
was the first representative of the Walbottle Divi- 
sion on the Northumberland County Council. In 
the early days of the Volunteer movement Mr. 
Spencer identified himself with it, and was captain 
(subsequently attaining the rank of major) of the 
battery of the Northumberland Volunteer Artillery 
which at one time had its headquarters at New- 
burn. Like his father and other members of his 
family, he was liberal in his benefactions, and like 
them also, he will be most kindly remembered by a 
wide circle. At the time of his death Mr. J. W. 
Spencer was sixty-five years of age, and he leaves a 
widow, three sons, and one daughter. 


Tue TELEPHONE SERVICE. 

Certain nations, well-gifted generally, have re- 
ceived from bad fairies a number of troublesome 
favours. So says the Moniteur Industriel, which 
adds that France has come out badly in the distri- 
bution, having been endowed with two State mono- 

lies, those for lighting-matches and for telephones. 

e care and anxiety the French po have to £0 
through when they want — a fire, or to talk 
with a distant friend, are y formidable. The 
anguish caused by the telephone exceeds, says our 
contemporary, ali the torments devised in the 
remote ages, and Tantalus was a happy man com- 
pared with a subscriber to the telephone. And 
there is no reason why matters should be so un- 
satisfactory, seeing that in France there is one 
instrument for every 364 inhabitants; while in Great 
Britain there is one for every 143 inhabitants ; in 





Switzerland, one for every 54; and in the United 
States, one for every 16. The telephone should 
work for civilisation and progress, and its use should 
be spread as much as possible. In France, as 
soon as an interesting invention comes to light, 
the Public Treasury hastens up, and sets a tax 
upon it, and there are no better means to delay the 
development of a nation. .Thus a subscriber in 
France pays 16/. a year; in Belgium, 101. or 8I.; 
in Italy, 6l., except Rome, where the cost is 
6l. 14s. 6d. ; in Austria, 81. ;,in Germany, 71. 10s. ; 
in Switzerland, 4/1. down to Ll. 12s. The French 
State has seized upon the telephones, and that is 
why matters are not satisfactory, for a State is a 
bad trader. Léon Say once said: ‘‘ The State is 
compelled to apply a tariff as a remuneration for 
the services it renders, and such a tariff is not a 
commercial one, for it is based on a monopoly. 
The remuneration becomes a tax.” But n 
Say was several times Minister of Finances, and 
reformed nothing. Political men also are saturated 
with good intentions. An improvement in the 
telephonic service is asked for, and French sub- 
suleies have petitioned Parliament to allow that 
the service be removed from the sole jurisdiction of 
public functionaries, and be organised on a sound 
commercial basis by business men, Apart from a 
reference to the number of instruments in Great 
Britain—one for every 143 inhabitants—nothing 
more is said as to the telephonic service in#his 
country. The author of the article has Most 
probably a few friends among the British sub- 
scribers, who have posted him as to cost, and he 
has, no doubt, also personally struggled with the 
telephone on this side of the Channel. If so, he 
has certainly not exclaimed, Deus vobis hac otia 
fecit, which he supposes the American telephone 
attendants—who have charge of one instrument 
for every sixteen inhabitants—to say when con- 
sidering the otherwise favourable situation in 
France, where there is but one for every 364. 


Tue tate Lorp Rossg, 


It is with regret we record the death of Lord 
Rosse, which occurred on the 29th ult., at Birr 
Castle, King’s County. The deceased, the fourth 
Earl of Rosse, was born at Birr Castle on November 
17, 1840, and succeeded to the title on the death of 
his father in 1867, while the following year he. was 
elected a Representative Irish Peer. He was of wide 
scientific attainments, and quite recently his name 
was to the front in the controversy connected with 
the Greenwich Royal Observatory and the power- 
station put down by the London Oounty Council 
close to one of the entrances to Greenwich Park. 
He also acted as chairman to the committee ap- 
pointed by the London County Council in reference 
to gas-testing. Lord Rosse.was a member of the 
order of St. Patrick ; he had served as Lord Lieu- 
tenant of King’s County, and was a Justice of the 
Peace for that county, and also for the West 
Riding of Yorkshire. He had conferred upon 
him, in 1870, by the Oxford University, the hono- 
rary degree of D.O.L.; in 1879 Dublin University 
conferred upon him the degree of LL.D., and 
Cambridge University awarded him the same 
degree honoris causa. He was selected, in 1885, 
in succession to Earl Cairns, for the position .of 
Chancellor to the Dublin University. He occu- 
pied also several Government and mupicipal 
positions. He was held in great affection 4h the 
township of Birr, a township which was - 
tically founded by his ancestors and which he 
developed largely. ‘His philanthropy, was well- 
known, and a testimony of this is afotded by the 
well-built cottages which he provided for the 
labourers on his estate. He was, in fact, a 
most generous employer of labour, and his men 
will tly regret his demise. was 
a Fellow of the Royal Society, and an Honorary 
Member of the Institution of Mechanical Engi- 
neers, in which capacity he most kindly entertained 
at Birr Castle, in 1888, the members who took 
part in the Dublin visit of that year. Lord Rosse 
maintained the observatory established at Birr 
Castle by his father, including the famous Rosse 
reflector, and he always took a most active interest 
in astronomical research. Amongst other matters, 
he.,had himself carried out a series of investiga- 
tions of the temperature of the moon at different 
periods of a lunation, these investigations, which 
were, we believe, still in progress at the time of 
his death, yielding some very interesting results. 
We published on January 10, 1902 (see Encinzer- 
Ine, vol. lxxiii., page 59), a short description by 
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Lord Rosse of a leaf-arrester for the water supply 
of a turbine, a device which he put down in con- 
junction with an electric-light installation at Birr 
Castle. As is well known, Lord Rosse was the 
eldest brother of the Hon. C. A. Parsons, to whose 
genius and perseverance we owe the extraordinary 
development of the modern steam-turbine. Lord 
Rosse is succeeded in the title by his eldest son, 
Lord Oxmantown. 


Proposep RecuraTion oF Lake MALAREN. 


The flooding of considerable areas of very fertile 
land by the Lake Miilaren caused a survey to be de- 
cided upon in the year1901, purporting to bring about 
the desired regulation of the water level of the lake 
and the preparation of plans for navigable water- 
ways through the lake to the towns of Sédertelje, 
Torshalla, Arboga, Képing, Viisteras, Euképing, 
and Upsala, or to convenient harbours for these 
places, with alternative depth of 4, 5, and 6 metres. 
A report was handed in to the Road and Water- 
Construction Board towards the end of the year 
1903, and this board has now—the comprehensive 
question having been fully sifted—forwarded a pro- 
posal to the Government. From a constructive 
point of view there are several plans available for 
regulating the water-level of the lake, but the fact 
that at times considerably increased outflow from 
the lake would alter the conditions of current, &c., 
in the Stockholm harbours and waterways consti- 
tutes an essential difficulty. 
not pronounce in favour of any of the plans, the 
board holding that the decision should be left to 
the city of Stockholm. Several plans have been 
prepared for the disposal of the Malar water, offer- 
ing four distinct alternatives :—I. Outlet exclu- 
sively through Norrstrém (north of the castle) ; 
II.', with outlet both through Norrstrém and 
Soderstrém (south of the castle); II.*, with 
outlet both through Norrstrém and Hammarby 
lake; and II.*, with outlet through Norrstrém, 
Séderstrém, and Hammarby lake. Some of these 
plans are again divided into sub-alternatives ; 
several of them refer to alterations of existing 
bridges and locks ; according to Plan II.’, part of 
the surplus water should be disposed of through 
Hammarby lake by means of a regulating canal 
proceeding from the projected lock at Skanstull, 
which canal is planned to be about 80 ft. broad 
and rather more than 10 ft. in depth below the 
sill of the present lock, and fitted with two 

ates, so as to maintain the low-water level of 

ake Miilaren. The maximum cost is calcu- 
lated at 150,000/. The raising of the low-water 
level of Lake Miilaren to about 13} ft. will, no 
doubt, materially facilitate shipping, and at the 
same time reduce dredging work, &c. On the 
other hand, the traffic through Norrstrém has to be 
considered, which traffic can goon as long as the 
difference in water level between Lake Miilaren 
and Saltsjén does not exceed 0.20 metre. The 
Commission in question recommends in deci- 
sive terms the construction of a new  water- 
way through Hammarby lake and Orstaviken, 
which could accommodate all the sea-going traflic 
of the Lake Miilaren, except what could piss 
under the new bridges at the Séderstrém locks. 
The regulation is calculated to benefit some 
12,000 hectares of land, which improvements are 
calculated to represent a value of from some 
150,000/. to upwards of 300,000. Detailed plans 
for navigable waterways to the towns already men- 
tioned have been prepared, with the different 
depths of 4, 5, and 6 metres, entailing an aggregate 
expenditure of respectively 323,000/., 450,000/., and 
, It is maintained that the proposed regu- 
lation of Lake Miilaren, with highest water-level 
4.7 metres above the sill of the Stockholm 
Lock, with a normal water-level of 4.2 metres, and 
its low-water level raised from the present 3.64 
metres to 4 metres, would prove a great boon in 
many respects. It is proposed that the State shall 
undertake the regulation, various bodies, &c., con- 
tributing towards the cost. 


Tue EvectrricaL TREATMENT OF WATER. 

In connection with the water service on the El 
Pasoand South-Western Railway system in America, 
experiments have recently been carried out on the 
electrical treatment of water, with a view to the 
purification and softening of the supply. These 
experiments do not appear to have been altogether 
satisfactory to those who were responsible for them. 
This was not due to any failure on the part of the 
process to effect the purification desired, but to 
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the excessive cost incurred. From particulars 
ublished in a recent bulletin of the American 
ilway Engineering and Maintenance of Way 
Association, we gather that the incrusting solids 
in the water used amount to 23.43 grains per United 
States gallon, and that by the electrical process 
they are reduced to 7.453 grains per United 
States gallon. As the water in question is parti- 
cularly well-suited to the lime-softening process, 
and can, according to the report, be very economi- 
cally treated in this way, without the aid of soda- 
ash or caustic soda, the electrical process seems to 
be unnecessary. With electricity supplied at # cent 
per horse-power-hour, the cost of treatment by the 
electrical method amounts to as much as 47.9 cents 
per 1000 gallons. As, however, the price of elec- 
tricity used for the process is soon to be doubled, an 
advance of about 74 cents per 1000 gallons softened 
will be added, bringing the cost up to 55.4 cents, 
a price truly enormous. With certain improve- 
ments which are proposed, however, it is expected 
that this cost may be brought down to 45 cents 
r 1000 gallons, which is'looked upon as the 
owest possible (nearly 2s. per 1000 gallons). It is 
to be hoped that the company is a wealthy one. 
We cannot think, however, that the electrical 
treatment can in any way compete with lime and 
soda-ash for the purification of water. There is 
nothing new in the process, for it is practically 
the same as one we described four years ago 
in these pages. We refer to the Davies-Perrett 
electric system of separating emulsified oil from 
feed-water, which we noticed on page 849 of our 
seventy-seventh volume. True, in one case the 
impurity eliminated was oil, and in the other case 
lime, &c., but otherwise the plants are—with the 
exception of details—identical. In the installation 
in America there are three tanks, each about 
80 ft. long by 5 ft. 2 in. wide by 3 ft. 5§ in. 
deep, each of which is divided into twenty-five 
vats 5 ft. 2in. long by 36} in. wide. Every vat 
in each tank is filled with iron plates 3 ft. 
square by } in. thick, which are placed vertically 
and spaced 1 in. from centre to centre. These 
plates are so connected up that the electric current 
will pass from one to the other through the water. 
The electric action is most marked on the positive 
plates, which in a short time become bright, while 
upon the negative plates slime or sludge collects. 
The heavier matter drops to the bottom of the tank. 
The effect of the electrical treatment of the water 
appears to be that when the current passes from 
the plates, through the water, hydrate of iron is 
liberated, and this causes the deposition of the 
incrusting solids contained in the water. There are 
other theories, however, although action somewhat 
of the kind we have named is probably what really 
takes place, In the apparatus for extracting emulsi- 
fied oil electrically, to which we have previously 
alluded, it is probably correct that the atoms of oil 
cling to the particles of peroxide of iron as they 
come away from the plates. For the extraction of 
oil this electrical process may be admirable, but 
for softening water only the simple lime-and-soda 
method must be vastly handier and cheaper. 








RAILWAY DEVELOPMENT IN THE ARGENTINE REPUBLIC 
AND IN CenTRAL AmeRIcA.—A decree published in the 
Boletin Oficial of the Argentine Republic announces the 
authorisation of the construction, by the Ferrocarril del 
Sud, of the following lines :—The extension of the Neu- 
quen line over the Cordilleras to the Chilian frontier ; the 
extension by 7 kilometres of the Buenos Ayres-Mar del 
Plata line, and the construction of branches from Chas to 
Ayacucho, Adela to Pila, Alvear vid Tapalqué to Ola- 
varrii, Mar del Plata to Pieresand Amiramar, General 
Alvear to Cachué and Figiié, Florencio Varela to 
Ezpeleta, and from the Tres Arros and Lobérra line to 
Christiano — and the Maipti-Mar del Plata line 
to the Laguna de Gdéngora. lans for these lines 
are, according to the Board of Trade Journal, to be 
deposited by December 25, and construction work is 
to commence within three months of the date of 
ee of the plans. Nine hundred kilometres 
of lines are to be completed within three and 
the whole within five years of the date of approval 
of the plans. A concession has also been granted 
recently by the Government of San Salvador for the con- 
struction of a railway which will traverse the whole length 
of that state. Starting from ——_ of La Union, at 
the eastern corner of the state, it will run West and North- 
West to Zacapa in Guatemala, a town about 100 miles 
from the Atlantic Coast, to which it is connected by the 
Guatemalan Railway with its Atlantic terminus at Port 
Barrios. The new line will, therefore, form a trunk line, 
putting the whole of the State of San Salvador in com- 
munication with Atlantic traffic, while it will form also 
an important link in the Pan-American Railway, which 
is expected in time to become a reality. A branch from 
the new railway will run to Ahuachapan. 





THE LATE MR. F. K. BARNES. 


Tue death of Mr. Frederick Kyneston Barnes, 
which we record with much regret, awakens recol- 
lections of the dawn of scientific methods in naval 
architecture. He it was who invented the present 
method of calculating the statical and dynamical 
stability of ships at a time, now nearly fifty years ago, 
when there was considerable lack of confidence, 
especially with naval ships. He illustrated the method 
by various practical applications, and these assisted 
towards the earlier recognition; of the utility of his 
method. He further established the importance of 
naval architects laying down strict scientific condi- 
tions to loading fo navigating authorities regarding 
the longitudinal trim of in. 

Born on February 11, 1828, the son of the late Mr. 
John Barnes, of Pembroke, he entered Pembroke Yard 
as an apprentice on June 18, 1842, and having served a 
complete period in various departments, was appointed 
on May 15, 1848, a student in the school of naval con- 
struction at Portsmouth. There he gave promiee of 
the devotion to scientific methods which characterised 
his later career, as in 1851 he won the Admiralty prize 
for mathematics and scientific proficiency. His dis- 
tinguished career at this school marked him for early 
yom to the naval constructive staff at the 
Admiralty, where he took up work in July, 1853. It 
also secured him rapid promotion. In July, 1864, he 
became assistant constructor, and in June, 1871, a 
member of council of construction of the Admiralty. 
A year later he waz made surveyor of dockyards, a 
— now known as that of director of dockyards. 

his post he retained until his retirement from the 
service in March, 1886. 

This brief chronological record of his advancement 
in the service conveys but a poor idea of the ioflu- 
ence he exerted on scientific shipbuilding. Soon 
after his transfer to the Admiralty a veesel]—tho Per- 
severance—capsized in the dock at Woolwich. That 
was in January, 1855, and the question of the stability 
of ships was by this, and other similar accidents, 
brought forcibly under the consideration of naval 
architects. The result was that the Perseverance was 
utilised for experiments as to the position of the centre 
of gravity, and as to metacentre. The vessel was 
inclined at Sheerness Dockyard, and the data were 
checked by corresponding heeling experiments with 
other ships, In all the experiments two plumb-boards 
were nailed to the hatchways—one amidships and the 
other about midway between it and the extremity of 
the ship. The two boards, being independent of each 
other, were intended to serve as mutual checks, and 
also to point out any racking of the ship which might 
be occasioned by the movements of the weights on 
board. The results of these experiments were em- 
bodied in- Mr. Barnes’s first communication to the 
Institution of Naval Architects in tho first year 
of its history. Further prosecution of the problem 
enabled the subject of our memoir to devise a method 
of calculating the stability of ships which was accepted 
as much superior to geometrical integration, as then 
practised by a few shipbuilders ; others were catisfied 
with rule-of-thumb systems, We do not propose to 
enter into details regarding Mr. Barnes’s system ; it 
was fully described in a paper read in 1861 at the In- 
stitution of Naval Architects.* The system was at once 
applied in connection with all the ships built for the 
Ne , and successive volumes of the Transactions of 
the Institution contain papers on tests carried out by 
Sir Edward Reed and Sir Nathaniel Barnaby, as well 
as Mr. Barnes, to arrive at the centre of gravity of 
various ships built about this period. 

A year or two later Mr. Barnes introduced a method 
whereby he established the effect of a change in the 
trim of a ship due to even a moderate weight being 
shifted in the fore-and-aft direction, or withdrawn 
or added at any point. The longitudinal metacentre 
of a ship was, as a rule, calculated then by geometrical 
methods, but Mr. Barnes showed, by the application 
of the system to the Warrior, that by extremely 
simple tables the result could be easily and quickly 
arrived at. Another direction in which this work had 
permanent effect was in relation to the influence of 
water-tight compartments in ships, a subject on which 
he laid down useful conditions in his paper before the 
Institution in 1867. 

Mr. Barnes’s régime as Surveyor of Dockyards was, 
in the light of modern experience, comparatively un- 
eventful. That the work done was satisfactory and 
economical, according to the conditions prevailing, 
cannot be disputed; but these conditions were inimical 
either to economy or rapid construction. There is 
no need to-day to establish the fact that progress 
within certain limits is dependent upon the amount 
of money voted for the advancement of any particular 
and it must be confessed that in the ‘seventies 
eighties the Government policy was not charac- 
terised by liberality in respect to naval progress. It was 
a subject of frequent animadversion that ships were 
kept for five or six years in course of construction when 


ship, 
an > 


* See Transactions, vol, ii., page 163, 
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a much shorter period would havesufficed. The result 
was unsatisfactory in evéry way, and it was only as 
the consequence of considerable agitation that the 
Government of the day was made to realise the im- 
portance of maintaining sea power, and of formulating 
a definite programma of construction. Under such con- 
ditions the dockyards could be made to yield the 
highest possible efficiency. Great changes were carried 
out, beginning with the régime of Dz. Francis Elgar, 
who cmeaal Mr. Barnes; bu’ it is only fair to say 
that these changes were the result of an awakened 
interest on the part of the successive governments 
rather than of any former lack of administrative or 
constructional ability in the service. 

Mr. Barnes won considerable recognition, not alone 
for his work at the dockyards, but for his contribu- 
tions to the advancement of the science of naval archi- 
tecture. One of the original members of the Institu- 
tiou of Naval Architects, he became a member of 
Council in 1865, and continued in that capacity until 
he was elected vice-president in 1885. He became an 
honorary vice-president in 1905. In addition to man 
contributions to the Transactions, to some of whic 
we have already referred, he was joint author with 
Professor Macquorn Rankine and others of the well- 
known work ‘‘ Shipbuilding, Theoretical and Prac- 
tical,” and for five years, 1890-1895, after the founding 
of the ** Naval Annual” by Lord Brassey, he acted as 
co-editor with that distinguished naval writer. Since 
then, however, he has not taken the same active part 
in professional matters, enjoying his leisure at his 
residence, ‘‘Gwynfe,” Llandrindod Wells, Wales, 
where he died last Saturday. 





Messrs WILLANS AND ROBINSON’S QUEENSFERRY 
Works —It is announced that the Queensferry works, 
near Chester, belonging to Messrs. Willans and Robin- 
son, Limited, Rugby, will be offered for sale by public 
auction, in one lot, at the Mart, Tokenhouse yard, Lon- 
don, EC., on Wednesday, September 16, at 1 p.m., by 
Messrs. Wheatley, Kirk, Price, and Co. The works 
occupy abuut 40 acres, and comprise land and buildin 
on the banks of the Dee, with the London and Nortk- 
Western Railway line from Chester to Holyhead running 
along the other side of the works, 





Ratway Exrtessioss In SrockHouM.—Pending the 
complete re-arrangement of the. railways at the main 
station at Stockholm, which is calculated to entail an 
expenditura of some 2,000,000/., it has been found neces- 
sary to extend both the railway stations and the track 
immediately south of Stockholm, and to strengthen some 
of the bridges. The most important works are the blasting 
of a new tunnel at Nyboda, so as to obtain a double line 
and the laying of a second set of rails between Alfajé and 
Siljeholmen. The new tunnel will be 1130 ft. long, or 
about 130 ft. longer than the present. 





Launcu or A SteaM-Yacut.—The twin-screw steam- 
yacht Mercedes II., which has been built at Dartmouth 
Messrs. Simpson, Strickland, and Co., Limited, for 
M. E. Jellinek - Mercedes. was successfully launched 
on Saturday morning, the 29th ult. She is 136 ft. long 
over all, 15 ft. beam, and 9 ft. deep, and is built of steel, 
being galvanised below the water-line. She will be 
rigged with two pole masts and leg-of-mutton sails, and 
will be about 140 tons yacht measurement. On deck there 
will be a large deck-house, containing wheel-house, deck- 
saloon, lavatories, and galley, the top of this deck-house 
forming a navigating-bridge. Below deck there is a fore- 
castle for the crew, cabins for the captain and officers 
forward, and aft there are four state-rooms, saloon, pantry, 
bath-room, lavatory, &c. The machinery consists of two 
sets of triple-expansion — and two water-tube boilers, 
the estimated indicated horse - power being altogether 
about 1900, and the speed of the boat on a four-hours’ trial 
will be 25 miles par hour, with twenty-four hours’ coal 
supply on board. The yacht will be fitted with electric 
light, searchlight, steam steering-gear, steam capstan, &c. 





Tenpers Invitep.—The Commercial Intelligence 
Branch of the Board of Trade have been notified by the 
Greek Minister in London that the Ministry of the 
Interior invite tenders for the supply and fixing of the 
mechanical installations of the two graving docks now 
being constructed at the port of the Piraeus, comprising 
pamps with electric motors for working same, sluice- 
gates, crdines, winches, transformers, &c. The material 
supplied for this pu will be exempt from all import 
duties. Tenders will be received by the Director of 
Public Works at Athens up to mid-day on October 13, 
and must be guaranteed by a deposit equal to 5 per cent. 
of their amount. The contract will be adjudicated 
within one month from the date for receipt of tenders. 
A copy of the official announcement of the competition 
(in French) and a plan of the docks may be seen by 
British contractors on application to the Commercial 
Intelligence Branch of the Board of Trade, 73, Basing- 
hall-street, London, E.C.—Information is also to hand 
from His Majesty’s Consul at Christiania that the 
Norwegian State Railways have issued a call for tenders 
for the supply of an iron railway bridge (about 197 tons). 
Tenders are to be marked * Anbud paa Leveranse av 
Hensfos bro,” and are to bs delivered at Styrelsens for 
Statsbanernes Expeditions kontor, Christiania, by 3 p.m. 
on September 18. Copies of the conditions, specifica- 
tion, and drawings may be examined by British makers 
on application at the Commercial Intelligence Branch of 
the Board of Trade, 73, Basinghall-street, London, E.C. 








DANGEROUS. AND UNHEALTHY 
INDUSTRIES. 


Regulations, dated June 20, 1908, made by the Secretary 
of State, for the Casting of Brass. 


Whereas the casting of brass or any alloy of copper 
with zinc has been certified, in pursuance of Section 79 of 
the Factory and Workshop Act, to be pay cy sy Thereby, 
in pursuance of the powers conferred on me by that Act, 
make the following Regulations and direct that they shall 
come into force on the Ist day of January, 1910, and shall 
apply to all.factories in which the casting of brass is 
carried on, with the following exceptions :— b 

(i.) The Regulations shall not apply to a sand-casting 
shop having an air-space equivalent to 2500 cubic 
feet for each of the persons employed, nor to any 
other —e having an air-space equivalent to 
3500 cubic feet for each of the persons employed. 
Provided— 

(a) that provision is made for the egitess of the 
fumes during casting by inlets below and outlets 
above of adequate siz9; and 

(6) that a notice in the prescribed form, giving 
the prescribed particulars, shall be kept affixed at 
or near the entrance of the casting-shop, and that a 
copy thereof shall be sent to the Inspector of the 
district ; and 

(c) that the conditions of exemption stated in 

_Such notice are not departed from. 

(ii.) So. much of Regulation 1 as requires that exhaust 
draught shall be maintained during the process of 
casting shall not apply in the'case of strip or solid- 
drawn tube casting or any other class of casting 
which the Secretary of State may certify on that 
behalf. Provided that— 

(a) the exhaust draught cannot be so maintained 
without damage to the metal (proof of which shall 
be upon the occupier) ; and 

(b) the exhaust draught is put into operation 
immediately after the casting ; and 

(c) provision is made for the egress of fumes 
during casting by inlets below and outlets above of 

1‘. size. 

(iii.) Where it is proved to the satisfaction of the 
Chief Inspector of Factories that by reason of ex- 
ceptional features in the construction or situation 
of a casting-shop, or by reason of the infrequency of 
the casting or the small quantity or the nature or 
composition of the metal cast, or other circum- 
stauces, all or any of the Regulations are not neces- 
sary for the protection of the persons employed, he 
may, by certificate in writing (which he may in bis 
discretion revoke), exempt such casting-shop from 
all or any of the provisions of the same, subject to 
such conditions as he may by such certificate pre- 


scribe. 
In these Regulations (including the above provisions 
and exceptions)— 
‘* Brass” means any alloy of copper and zinc. 
‘Casting’ includes the pouring and skimming of 


brass. 

“*Casting-shop” means any place in which casting of 
brass is carried on. 

‘*Sand-casting ” means casting in moulds prepared by 
hand in sand or loam or sand and loam. 

** Sand-casting — ” means a place in which no kind 
of casting other than sand-casting is carried on. 

*: Pot” includes any crucible, ladle, or other vessel in 
which the brass is skimmed or from which it is 


pouet, : 
‘* Employed” means employed in the casting-shop in 
any capacity. 
“Persons employed” means the maximum number 
of persons at any time employed. 

It shall be the duty of the occupier to observe Part I. 
of these Regulations, and the conditions contained in any 
certificate of exemption. 

It shall be the duty of all persons employed to observe 
Part II. of these Regulations. 


Part I.—Duties of Occupiers. 


1, Casting of brass shall not be carried on unless the 
following conditions are complied with :— 

(a) There shall be an efficient exhaust draught ope- 
rating by means either of (i.) a tube attached to 
the pot, or (ii.) a fixed or movable hood over the 

int where the casting takes place, or (iii.) a fan 
in the upper of the casting-shop, or (iv.) some 
other effectual contrivance for the prompt removal 
of the fumes from the casting-shop, and preventing 
their diffusion therein. he exhaust draught 
shall be applied as near to the point of origin of the 
fumes as is reasonably practicable, having regard 
to the requirements of the process, the maintenance 
of the exhaust draught during the process of cast- 
ing, and (as rds casting-shops in use prior to 
January 1, 1908) the structure of the premises, and 
the cost of applying the exhaust draught:in that 


manner. 

(b) There shall be efficient arrangements to prevent 
the fumes from entering any other room in the 
factory in which work is carried on ; 

(c) There shall be free openings to the outside air, so 
placed as not to interfere with the efficiency of the 
exhaust draught. — wee ? 

2. There shall be provided and maintained in a cleanly 
state and in good repair, for the use of all persons em- 
ployed, a lavatory, under cover, (i.) with a sufficient 
supply of clean towels, renewed daily, and of soap and 
nail-brushes ; and (ii.) with either :—_ ; 

(a) A trough with a smooth, impervious surface, 
fitted with a waste-pipe without ging. and of such 
length as to allow at least 2 ft. for every five 





such persons, and having a constant supply of warm 
water from taps or jets above the trough at intervals 
of not more than 2 ft.; or 

(b) At least one lavatory basin for every five such 
persons, fitted with a waste-pipe and plug, or 
placed in a trough having a waste-pipe, and having 
either a constant supply of hot cold water, or 
warm water, laid on, or (if a constant supply of 
heated water be not reasonably practicable) a con- 
stant supply of cold water laid on, and a supply 
of hot water always at hand when required for use 
by persons employed. 

3. No female shall be allowed to work, in any process 
whatever, in any casting-shop. 

Part II.—Duties of Persons Employed. 

4. No person employed shall leave the premises or 
partake of food without carefully washing the hands. 

5. No ange employed shall on the pouring of 
brass without using apparatus provided in pursuance of 
Regulation 1 (a). 

6. No person employed shall in any way interfere, with- 
out the knowledge and concurrence of the occupier or 
manager, with the means provided for the removal of 
fumes. 

H. J. Guapstonz, 
One of His Majesty’s Principal 
Secretaries of State. 
Home Office, Whitehall, June 20, 1908, 





Licuters ror Sourn America.—The lighters Papa- 
gaio and Periquito were launched by Mesers. E. Finch 
and Co., on August 29. These - yy are only 84 ft. by 
17 ft. by 6 ft., but will have short od cross the Atlantic, 
having been specially designed by Messrs. James Pollock, 
Sons, and Co., Limited, London, for work in South 
American ports. Amongst the special features of design, 
these vessels have RR 4 type of hatch-coaming. 
Instead of the usual en hatches, they have complete 
curved steel hatch-covers that move in a fore-and-aft direc- 
tion on a level track, arranged on the top of the coaming, 
so that when—as often happens in the tropics—eudden 
heavy rains come on, the hatches can be covered in a few 
seconds, this system os entirely with the cumber- 
some tarpaulins, &s. Throughout the construction wcod- 
work has been avoided where possible. A hollow section 
of steel fender has been arranged all round the vessel, 
and also hollow stee] towing and mooring posts, with 
ventilators and special system of steering gear aft. 





PersonaL.—The firm of Fr. Gebauer, manufacturers 
of pumps, mining machinery, &c., have opened a London 
office, in charge of their managing agents, Messrs, H. F. 
Crohn and Co., Eldon-street House, Eldon-street, E.C. 
—Mr. Lawford H. Fry, the technical representative in 
Europe of the Baldwin Locomotive Works, of Philadel- 
phia, Pa., U.S.A., has left'London, and will opsn an 
office in Paris at 56, Boulevard Hausemann.—We are in- 
formed that Mr. Henry P. Harland has resigned his 
eo as assistant manager in the firm of Messrs. Har- 

nd and Wolff, Limited, Belfast, where he has been 
engaged for the past sixteen years, in order to take up 
the post of assistant general manager and nt to the 
Chinese Engineering and Mining Company, Tientsin.— 
Weare asked to state that Mr. Francis F. Hill, M.I.N.A., 
35, Bucklersbury, London, formerly on the staff of the 
late Sir Eiward Reed, has been appointed representative 
for the London and Southern district and on the 
Clyde, for Messrs. T. A. Savery and Co., Newcomen 
— eauageam, manufacturers ‘of launch machinery, 

ers, &c. 





Tue German Moror-Car Inpustry.—Acoording to a 
recent report by the Berlin Chamber of Commerce, the 
German motor.car industry is at present suffering from a 

ronounced depression. hilst the first half of the year 

1907) in most respects must be considered satisfactory, 
the reverse applies to the latter half. The demand, as 
far as Berlin is concerned, has fallen off, and the prin- 
cipal buyers at present are the small and medium-sized 
towns of the provinces, and the flat districts. Last year’s 
International Sports Exhibition in Berlin was well 
attended, and demonstrated the excellency of the German 
cars; but it did not by any means lead to the trade 
anticipated. The export, too, has fallen off, unfavourably 
influenced by more or less prohibitive tariffs ; there were 
some sales effected to North and South America and to 
Turkey ; but the bulk of the factories did no ex trade 
worth ae It is pointed ont that the cost of 
the frequent exhibitions is out of all proportion to the 
benefit derived from them, and it might be expe- 
dient to recommend longer intervals between the 
shows. The attempts to make the motor-car a means 
of conveyance ‘for the masses have so far mot suc- 
ceeded. The Cologne Chamber of Commerce, in its 
report upon last year, likewise accentuates the difference 
between the first and the second half of the year. Still 
several German factories ap to have done very satis- 
factorily during 1907, and the exports from Germany of 
motor-cars and parts for thé'first six months of the present 
year show an increase as far as several countries are con- 
cerned compared with the first six months of last year, as, 
for instance, to Great Britain, France, Austria-Hungary, 
and more especially Russia, and the aggregate shows a 
marked increase compared with the first half of 1907. 
The remarks must only be taken as having reference to 
motor-cars for the conveyance of persons. The exports 
of motor-cars for goods transport have decreased very 
materially, the entire deficit being accounted for by the 
great uction in the exports to Great Britain, which 
were as good as nil during the first half of the present 
year, whilst during the first six months of 1907 they repre- 
sented an estimated value of 1,500,000 marks (75,000/.). 









































































te 








316 


ENGINEERING. 


[SeEpt. 4, 1908. 





MISCELLANEA. 


Tue Industrial World states that one of the largest 
agp oat em | operations éver undertaken by the Read- 
ing Coal and Iron Company, of America, is to 
menced at Gilbertson, Pa , where a whole mountain side 
is to be dug off, laying bare a seam of coal of more than 
20 ft. in thickness, 

Germany’s production of pig iron during the first half 
of the present year amou 

Tons. 

167,562 
. 29,787 
. 626,643 

76,633 
56,800 
000 tons, 


Foundry pi 
Besse 


‘ 


as compared with the same period last year. 


As the result of a three months’ test of a Gréndal char- 
coal kiln using sodden spruce- saw-mill waste, the 
amount of charcoal recovered amounted to 74 cent. of 
the wood charged, the output per kiln per 24 hours being 
2270 bushels. Of by-products the following amounts were 
obtained per cord of wood—viz., 1.36 gallons raw turpen- 
tine, 2.36 gallons thick tar, 6.5 gallons tar-oil, and 289 
gallons of concentrate, the concentrate containing 5.46 
es oe acid per cord and 2 gallons methy! alcohol 
per cord. 


The American shipbuilding returns show that an 
aggregate tonnage of 588,627 was built during the my 
fiscal year ; 1506 vessels went to make up this total, which 
is greater than that for any previous year, though in 
numbers the record is smaller than for former years. 
this tonnage, 417,167 was of steel construction, 142 
vessels, averaging therefore naaely 3000 tons each, making 
up the figure. No less than 75 of these steel vessels were 
constructed for the traffic on the Great es, represent- 
ing 304 379 tons. Of 85 vessels exceeding 1000 tons built 
in the year, 55 were built on the Great Lakes, the largest 
being the William M. Mills, of 7962 tons, while the 
— seagoing steamer built was the Columbian, of 
8579 tons, built at San Francisco. 





A.uminium Sotpgrina.—In our paragraph on 275 
ante, we omitted to state that no flux - ros the 
process, whatever be the thickness of the to be 
joined together. For soldering parts the thickness of 
which does not exceed 0.2 in. an ordinary hand blow-lamp 
serves the purpose. 


York as AN Inpustria, CentreE.—A pamphlet has 
been issued recently by the Corporation of the Cy of 
York drawing attention to the many features which 
make it suitable for industrial purposes. The city 

in some respects almost unique facilities, been. | 
im quite 2 central situation, and easily accessible by roa 
or rail, and even by water. It is, in fact, on the most 
important trunk to the North, while from it radiate 
roads to the important northermtowns. It is served by 
six railway companies, while the River Ouse, which is 
navigable at York for vessels of 250 tons, places it in 
direct communication with the sea, and also. of course, 
the several Humber ports. By means of the Ouse water 
communication is practicable with the Rivers Aire, Trent, 
Don, and Derwent, and with the West Riding canals. 
For these, and other, reasons railway rates are favourably 
low. ‘The city is within quite short distance of the York- 
shire coalfields ; the, water supply is and plentiful ; 
charges for both and electricity eupply are moderate. 
The rates stand ‘at 7s. 5d. in the pound, which is lower 
than for many other towns of like size, so that altogether 
it would appear that York should prove quite an attrac- 
tive place as a possible centre for future industries, 


INSTITUTION. OF Mtninc Enoingrrs.—The annual 
meeting of the Institution of Mining ineers was 
opened in Edinburgh on the 2nd inst. After an address 
of welcome, delivered, in the absence of the Lord Provost, 
by Bailie Maxton, Dr. R. T. Moore, the President for 
‘the ensuing year, announced that the following ofhcers 
had been elected:—As Vice-Presidents: Messrs. G. J. 
Binns, W. Hay, W. Walker, and M. H. Haberston, 
representing the affiliated institutes of the Midland 
counties; Messrs. J. T. Forgie, D. M. Mawatt, and R. 
McLaren, for.the Mining Institute of Scotland ; Messrs. 
W. Armstrong, T. Douglas, G. May, J. H. Merivale, and 
J.G, Weeks, representing the Northof England Institution; 
Mr. G. A. Hyslop, the North Staffordshire Institute of 
Mining and Mechanical Engineers; and Mr. R. 8. 
Williamson, for the South Staffordshire and Warwickshire 
Institute of Mining Engineers. Professor L. T. O’Shea 
has been appointed honorary secretary. It was stated in 
the annual report that the membership of the Institution 
now amounted to over 3000. The balance-sheet showed a 
satisfactory financial state of affairs, the balance of assets 
over liabilities being 1450/., or an increase of 481/. over the 
ae pe of last year. Prizes for pa read during the 

t session have been awarded to Messrs. W. N. Atkin- 
son and A. M. Henshaw, Mr. H. W. G. Halbaum, 
Mr. T. Hodges, Professor C. Lapworth, and Mr. F. S. 
Wood. On the conclusion of business, a paper by Mr. H. 
Hall, H.M. Inspector of Mines, on ‘‘ Coal-Dust to Date 
and its Treatment by Calcium Chloride,” was read and 
discussed. This was followed by the reading and dis- 
cussion of a paper by Mr. G. B. Walker, on “‘ Colliery 
Rescue Apparatus and Organisation,” in which the author 
advocated a volunteer system, with central rescue stations, 
maintained by the Coal-Owners’ Associations. Theannual 
dinner took p! in the evening at the Royal Hotel, Dr. 
R. T. Moore presiding. 


be com- | . 
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DIAGRAMS OF THREE MONTHS’ FLUCTUATIONS IN PRICES OF METALS. 
(Specially compiled from Official Reports of London Metal and Scotch Pig-Iron Warrant Markets.) 


AUGUST. 


25 27 


JULY. 


In the accompanying diagrams each vertical line represents a market day, and each horizontal line 
represents 1s. in the case of tin plates, hematite, Scotch and Cleveland iron, and 11. in-all other cases. 
The price of quicksilver is per bottle, the contents of which vary in weight from 70 lb. to 80 1b. The metal 
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Froatine Doox ror CaLtao.—On Thursday, the 20th 
ult., a floating dock built by Messrs. Swan, Hunter, and 
Wigham Richardson 1, for use in Callao harbour, left 
WwW for its destination. The dock is capable of lift- 
ing vessels having a displacement of 7000 tons, and it is 
designed so as to enable the lifting capacity to be increased 
to 9500 tons at some future period by the addition of a 
fourth section. The length of the dock is 385-ft, and the 
extreme width is 95 ft. The towing is being carried out 
by two powerful tugs, the Zwarte Zee and the Roode Zee, 
from Rotterdam. The Roode Zee has been specially built 
for the tow. All went well until reaching Dungeness on 
Sunday, the 23rd ult., when rough weather was encoun- 
tered, and in the gale which followed on Monday the dock 
broke adrift. After considerable danger and anxiety the 
tugs managed to get hold of their charge and, turning, 
made for the Thames, reaching Gravesend, where the 
dock lay awaiting examination and necessary repairs. On 
Tuesday last, however, misfortune again overtook her, 
and the hurricane that then raged drove her from her 
m | in the river on to the Essex shore, but fortu- 
nately without doing any serious damage, as was found 





when she again reached her berth in the river. 


prices are per ton. Heavy steel rails are to Middlesbrough quotations. 





Tin plates are per box of IC. cokes. 


ProposeD New WATERWAY BETWEEN HAMBURG AND 
Harsurc. — The regulating and widening of the 
Kéhlbrand waterway between Hamburg and Harburg 
has for some time been under consideration by the 
different authorities concerned. It is pro to con- 
struct a canal, partly following the Kéhlbrand, rather 
more than 1000 ft. wide, and to carry it through the 
island of Miihlenwerder in the Elbe where the Muiblen- 
feut joins the river. This arrangement will enable 
Hamburg to use a considerable part of the island for 
future harbour construction, and the waterway from the 
mouth of the Elbe to Harburg will be perfectly indepen- 
dent of Hamburg’s shipping. Hamburg will in conse- 
quence be able to construct harbour basins independent 
of that part of the Elbe which belongs to Prussia. Ham- 
burg commenced a thorough regulation of the Elbe as 
early as 1896, resulting in the river bed in the lower por- 
tion of the river being deepened and widened so as to be 
able so far to meet the requirements both of the increasing 
traffic and of the larger dimensions of the vessels, the 
breadth being about 700 ft. This, however, is no longer 
considered sufficient, and it is proposed to double the 
breadth, an undertaking calculated to cost some 6,000,000/, 
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THE MONKEMOLLER FRICTION-SCREW PRESS. 
CONSTRUCTED BY MESSRS. FR. MONKEMOLLER AND ©0., ENGINEERS, BONN, GERMANY. 

















Fic. 1. 


Friction presses for die-stamping and such-like 
purposes have come generally into favour of late years 
owing to the advantages they possess over ordinary 
presses ; but till recently friction presses have had the 
defect that, whenever the pressure obtained exceeded a 
certain amount, breakage of either the spindle of the 
machine or the supports was the result, and even with 
the adoption of very large dimensions for these parts, 
breakage could not always be avoided. But in the ma- 
chine illustrated above it is claimed, however, that 
these difficulties have been overcome, and the danger 
of breakage eliminated. Fig. 1 is a general view repro- 
duced from a photograph, and Figs. 2 and 3 illustra- 
tions of different parts, which we will describe later. 
The press is manufactured by the Bonner Maschinen- 
fabrik und Eisengiesserei Fr. Ménkemiller and Co., 
Bonn, Germany, whose sole agents in this country are 
Messrs. Arthur Reiner and Co., 40, Bishopsgate-street 
Within, London, E.C. 

The great novelty of this machine lies in the fly- 
wheel, which eliminates the danger of breakage. 
Previously to the appearance of this press all fly- 
wheels for friction presses had been made in one 
piece, whereas the new type of wheel is constructed 
otherwise, and consists, as is shown in Fig. 3, of a 
wheel with a thin rim, on which are mounted two 
heavy rings, which are pressed on to the sides of 
the rim by bolts passing through the rings. Reund 
the peripheries of these rings are carried friction 
leathers, which engage-with the driving discs, the 
leathers being clearly shown in section in Fig. 3. The 
rings also have between them and the thin rim of the 
wheel fibre segments, which they can be made to gri 
with any desired pressure by means of the bolts an 
nuts shown, In order to regulate accurately the 
amount of friction between the two rings and the rim 
& special spanner is used for the nuts on the bolts 
which connect the two rings. This spanner is shown 
in Fig. 2, and is so made that it only transmits a 
certain predetermined force to the nuts, and slips 
when that force is exceeded. 

From the above description of the machine it will 
easily be understood that, as soon as the spindle en- 
counters a resistance which is greater than that for 
which the machine is made, it will momentarily be 
arrested, and the two rings will slip, but at the same 
time power stored in the fly-wheel will be available 
tor doing the work required. 

_As an example of the great advantage of a press of 
‘nis type over one of ordinary construction we may 
suppose that a steel cylinder 1 in. in diameter and 1 in. 
in height has to be compressed by 40 per cent., or down 




















Fig. 2. 

















Fie. 3. 


to 0.6in. high. It has been proved that to do this 
work requires a maximum pressure of 32 tons, and 
the work done is 1280 foot-pounds. To do this work in 
an ordinary friction press the spindle would have to be 
about 4g in. in diameter. The press, however, when 
working empty would produce a pressure of about 90 
tons, and would be uneconomical for the pressure of 
only 32 tons required. 

A smaller press of the ordinary type, producing, say, 
40 tons pressure when working empty, would only 
show in the fly-wheel 442 foot-pounds of work instead 
of 1280 foot-pounds, and would therefore not give a 
sufficient amount of deformation. In order to obtain 
the required compression, the fly-wheel speed would 
have to be increased, which would, however, have the 
result that, if the press was worked empty, a much 
higher pressure than 40 tons would be produced, and 
there would consequently be a great danger of breakage. 
A spindle of 3} in. diameter would really be large 
enough to do the work so far as the pressure is con- 
cerned, but the amount of work would be insufficient. 

By means of the fly-wheel which we illustrate, a 
pressure of 40 tons can, however, be produced, while 
at the same time the speed of the fly-wheel necessary 
to do the work can be increased; and should the 
press happen to work empty, no more than 40 tons 
would be obtained, because, as soon as the maximum 
pressure is reached, the rings of the fly-wheel slip, In 
addition to the advantage gained in effect by the in- 
creased speed of the fly-wheel, not only is the power 
of the press increased, but the number of strokes per 
minute also, which tends to economical work. The 
advantages when the press is used for forging hot are, 
it is claimed, even greater than when used on cold 
cylinders, and the best results are obtained when used 
for drawing. Another good point of the arrangement 
is that the stresses can be calculated exactly, which, 
with an ordinary press, is not possible. 

Stated briefly, the —_ worthy of note about 
these presses are that they have a considerably higher 
effect than the ordinary presses, ranging from 20 to 
150 per cent.; a much higher working speed is ad- 
missible ; there is absolute safety as regards breakage ; 
the tools are subject to less wear, and the leathering 
on the circumference of the fly-wheel rings will last 
much longer, as the points of stopping and starting are 
constantly changing. 








INDUSTRIAL NOTES. 

Tue Trades Union Congress will assemble at Not- 
tingham on Monday next, September 6, 1908. This 
will be its third visit to Nottingham, the first being in 
the first week in January, 1872, now over thirty-seven 
years ago ; the second visit was some twenty years later. 
The few members still living who were present at 
the Congress in 1872 will remember the hearty welcome 
given by the Municipal Corporation, and its banquet, 
in the Town Hall. The people generally were equally 
generous in welcoming the delegates, all doors being, 
as it were, thrown opento them. Nottingham was the 





ioneer in these civic welcomes, which have since 
me the fashion in all cities and towns in which 
later congresses have met. Leeds followed in 1873. 
The annual Trades Union Congress is now an institu- 
tion. Started in Manchester, in Easter week, 1868, it 
has met uninterruptedly each year, except in 1870; 
but the record was made up in 1875 by two congresses, 
one in Jan , at Liverpool, as previously, and one 
in September, at Glasgow, after the close of the parlia- 
mentary session of that year—the memorable year in 
which the Labour Laws were passed. The period 
covered has been most eventful in all respects, espe- 
cially so as s labour and the conditions of em- 
loy ment. ages have gone up, the hours of labour 
ve been reduced, and the general position of the 
worker has improved. 

The agenda of Congress is, as usual, a long one ; 
but it is simplified by arranging the resolutions in 
groups under the subject-matter heads to which they 
refer. Some of these are what are called “ hardy 
annuals,” discussions on which have been so frequent 
that they will not detain the Congress long. Some, on 
the other hand, will require discussion, especially as 
some delegates have already been instructed to oppose 
them, and if carried by a majority, to enter a protest 
against them. This is particularly the case on the sub- 
ject of education, as the Roman Catholics of Lancashire 
pe cern resent the resolves of Congress on secular 

ucation. It is not wise to introduce political party 
issues ; and yet the later congresses devote more and 
more time to such. This year Congress is to be asked 
to adopt a ‘‘ New Reform Bill”—a subject which 
has made and un-made Governments. © private 
member can hope to make progress with such a mea- 
sure. The task is too risky for a private member. 
The political element in the Trades Union Congresses 
has been the one which has caused most dissension. On 
labour questions proper there is little differences 
of opinion, and when there is, the difference is shown 
more as regards the means than the principle. Trade 
unions have definitely resolved to be political, more or 
lees, and the tendency is to become more political ; to, 
in fact, insist upon legislation rather than utilise 
their power of voluntary action to carry out their 
designs. 

Among the many subjects to be discussed by Con- 
gress, that of unemployment will necessarily occupy 
a prominent place, because, firstly, of the decisions of 
previous con and, secondly, because of the 
attitude of the Labour Party in the House of Com- 
mons. It is to be hoped that the delegates will care- 
fully peruse the report, or “returns,” as it is called, 
issued by the Local Government Board as to the pro- 
ceedings of the central and district distress committees 
in England and Wales, under the Unemployed Work- 
men’s Act, 1905, up to the end of last March. The 
ought, as an initial duty, to study these returns an 
note the results carefully. They set at rest the exag- 
gerations of the Tower Hill and other agitators as to 
the extent of unemployment, for they show that 6 per 
cent. of the population were applicants for relief, the 
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total being 54,613 applicants, with 160,971 dependents, 
though the applications amounted to 90,057. The 
disparity between the applicants and the applications 
is not quite clear; but it is right to ask the agita- 
tors where are the millions of which they spoke. It 
is bad enough for 54,613 to be so badly off as to seek 
State relief, but it is wicked to multiply that number 
in platform speeches. The proportion in certain dis- 
tricts in East and South-East London was over 12.2 per 
1000, but the average was 6.9 per 1000 for the whole 
of London. The total number of men who applied to 
distress committees in the year represented 2.1 per 
cent. of the working male population, as compared 
with a proportion of 1.9 per cent. in 1906-7, and of 
2.4 per cent. in 1905-6. Distressing as it always is to 
see willing and able workers idle, nevertheless, the 
proportions as shown above are not great. 


The facts and figures now fairly available from the 
fourth report of the International Trade Union Central 
Organisations, compiled by the international secretary 
at Berlin, show that while Britain claimed 2,106,283 
members of trade unions, Germany lead by its total 
of 2,215,166; Austria had 448,270; Italy, 273,754; 
Sweden, 200,924; Belgium, 158,116; Hungary, 
153,332 ; Holland, 128,845 ; Denmark, 98,432 ; Spain, 
32,405 ; Norway, 25,339; Servia, 5350; and Bulgaria, 
5000. These figures do not cover the whole ground, 
as the numbers given only apply to the central 
organisations ; those not so included are excluded in 
the above totals. Denmark claims the highest per- 
centage of organisable workers, the proportion being 
51.92; Sweden, 38.77; and Britain, 33.97. The 

reentage for Germany is not given. The figures for 

rance and Russia in Europe are not given, nor for 
America or Australia. The financial returns are in- 
complete, but they cover an aggregate of 4,483,173 
members. The recorded income was 5,308,009/., the 
expenditure 4,244,710/. The balance, inclusive of 
property, was 7,377,906/. In most cases the unions paid 

rovident benefits—out-of-work, sick, superannuation, 
Raat and accident ; some unions paid all of these and 
other benefits ; others only some ofthem. The a - 
gate paid in these benefits was 1,868,004/., and for 
strikes and lock-outs 1,093,826/. In payment of provi- 
dent benefits Britain stands first, Germany second, 
Austria third; but in strikes and lock-outs Germany 
stands first. 

At date of writing it is not possible to predict what 
will be the end of the engineers’ strike, or when it will 
come. After negotiations with the employers, the 
executives of the unions involved will have to consult 
the men as to the terms, whether they shall be accepted 
or not. Some sensational reports have been published 
to the effect that the employers threaten another lock- 
out unless the men return to work. This may be the case 
if the decision of the men is adverse to the terms of 
settlement submitted by the governing bodies of the 
three societies whose members have been on strike 
ever since February 20 of this year. It is not wise to 
anticipate a further disruption by a lock-out, nor is it 
probable that the vote of the men will be in favour of 
a continuance of the strike, for one union at least, the 
Steam-Engine Makers’ Society, has voted for a settle- 
ment. Moreover, all the other unions affected in the 
shipbuilding and other branches of trade have accepted 
the employer’s terms; and further, the strike-pay of 
the Federation of Trade Unions has reached its limit, 
and that of some at least of the unions involved, for 
there isa limit to the duration of st in the 
rules of all trade unions. If a lock-out is declared, it 
may involve other branches than the engineers, and 
affect many more. It is to be hoped, therefore, that 
the final vote of the men will terminate this long and 
disastrous dispute, in which, according to the monthly 
reports of other unions, the men are accused of ob- 
duracy in prolonging it beyond all reasonable bounds. 
Even if the terms are accepted without further 
wrangle, it will bs some time before the men will be 
able to resume work in any numbers. Meanwhile the 
members of the Amalgamated Society of Engineers are 
yeting De a new general secretary. The name of Mr. 
Geo. N. Barnes, M.P., is not in the list, nor can any 
Member of Parliament contest the office, for the candi- 
date must have worked at the trade within a year of 
his candidature. 

There is a good deal of speculation as to the result 
of the cotton crisis in Lancashire. The employers 
have decided, by a majority of 92 per cent., to close 
the mills if the operatives decide to resist the pro- 
posed reduction of 5 per cent. in wages, whereas only 
80 per cent. wasrequired. But this is not final, as the 
employers will ballot in as to the steps to be 
taken. That the operatives are generally to 
resist the reduction is also pretty evident from the 
meetings of the bodies chiefly concerned—the Cotton- 
Spinners and the Card-Room Workers’ Amalgamation. 

ese bodies have agreed to resistance, but not finally, 
as the operatives will have to ballot definitely as to 
the course of action. If the reduction is accepted, 
~ or enforced, the wages will, it is estimated, be re- 





duced by about 200,000/. weekly. This will affect 
the tradespeople and the co-operative stores at which 
the operatives deal. But the last word is not yet 
spoken on the subject. There is time yet for negotia- 
tions. The parties have settled even more difficult 
problems in the past, and they know how to negotiate 
and compromise, and arbitrate in the event of disagree- 
ment. It would a that some apna 
perhaps—do not quite agree with the po icy of reduc- 
tions in wages at the present time. One at least, in 
an influential daily paper in the centre of the cotton 
trade, has so declared. But 92 per cent. is a large 
majority, and as such cannot be ignored. It is to 
hoped that some modus vivendi will be found, whereby 
a strike or lock-out may be averted. Both parties are 
accustomed to give and take in their daily doings on 
all labour questions, including the difficult one of 
compensation in cases of personal injury. 


The rather sudden and disastrous strike of employés 
at the Wednesbury Works of the Metropolitan Amal- 
gamated Carriage and Wagon Company ended in a 
very friendly manner, the chairman of the company 
promising to institute inquiries into alleged grievances. 
Over 1000 men were directly involved, and the scanty 
funds of the union were soon exhausted. Collections 
were made in all parts of the district on behalf of the 
distressed families of the strikers, but the result was 
altogether insufficient. The men were thereupon 
advised to return to work, the chairman promising to 
be at the works at 7 o’clock in the morning to see the 
men start. The manager and directors, seeing the 
destitution of the workpeople and their families, 
posted a notice in the works announcing that married 
men would be allowed to draw 10s. in advance, and 
single men 5s., to meet the needs of the distressed. 
This step was taken by reason of the representations 
made to the chairman that the strike funds were 
exhausted, and that some families were in dire need. 
This considerate action ought not to be lost upon the 
men. It was a kindly and thoughtful action, and will 
pave the way to peace in the matters in dispute. 


It is reported that some 4000 joiners and carpenters 
in Budapest have been locked out. The reason alleged 
is that the men boycotted the works of fourteen firms 
who refused to convede the advance of 10 per cent. 
in wages as demanded bythe men. The other firms 
resented this, and all agreed upon a lock-out. This is 
another form of taking action in sympathy. The men 
who argue in favour of a general strike cannot in 
fairness denounce a general lock-out; its policy is 
another question, however. 


Strikes of ironworkers are now rare owing to the 
Conciliation and Arbitration Board of the North of 
England and the Midland Wages Board. But recently 
there have been strikes in this branch of industry in 
Derbyshire. Whether the men are in connection with 
the Midland Wages Board or not reports do not say. 
A short time ago the workmen at the Clay Cross Coal 
and Iron Company’s Works submitted to a 24 per 
cent. reduction in wages, and more recently agreed to 
a further reduction of 24 per cent. The Sheepbridge 
Coal and Iron Company followed with a demand for a 
5 per cent. reduction ; this the men refused to accept 
and thereupon struck against the reduction. After a 
month’s idlenees they saw the futility of the resistance 
and decided at a mass meeting to send a deputation to 
the management with the view of coming to terms. 


As autumn approaches the indications are that there 
will be a large army of unemployed to be dealt with 
in some way or another. The problem cannot be set 
on one side; it is too serious to be dismissed with a 
shrug of the shoulders, or even by a promise to con- 
sider the matter. Unemployment seems to be general 
in almost every branch of industry. It is not confined 
to the United Kingdom ; it is seen in the Dominion of 
Canada, in the Commonwealth of Australia, and in 
South Africa. It is seen also in the United States, 
where thousands of artisans, mechanics, and others 
have travelled vast distances to seek work in the har- 
vest fields of the great corn-producing States in North 
Dakota and Minnesota, It is said that the authorities 
are alarmed at the influx of unemployed workmen in 
such vast numbers. Germany and France, Italy and 
Belgium, and Austria-Hungary also complain of un- 
employment. The great question is how to cope with 
the problem. There ap to be no general roy 
Each country must deal with exceptional distress 
its own way, and according to its own laws and 
customs. uack remedies only emphasise the dis- 
order. For present needs the work to be found and 
done should, as far as possible, be useful, with an eye 
to permanent improvements; then the cost would 
to some extent reimbursed in the future, near or dis- 
tant. The cry of ‘‘ the right to work” must be qualified 
by the ability to find suitable work to do, and by the 
willingness to do such work with hearty good-will. 


The award of Sir Alfred Batemen, of the Board of 
Trade, in the dispute of the Macclesfield Silk Power- 





Loom-Weavers’ Association and the firm involved, is 
in favour of the employers partially ; but he recom- 
mends a uniform list to be formulated and agreed upon 
by a conference of the operatives and representatives 
of the firms affected, failing which a further reference 
to arbitration. 


The visit of Mr. Lloyd George to Germany appears 
to have had several objects in view of an industrial 
and social kind, quite apart from the political motives 
attributed to it. One seems to have been to effect 
an agreement on the load-line for the safety of life and 
property at sea. Mr. Lloyd George wants to make 
the load-line general in ships of all nations : a good 
thing for owners and crews and for the insurance com- 
panies, at Lloyd’s and elsewhere. 


The form of vote for the cotton operatives respecting 
the proposed reduction of 5 per cent. is a simple 
“yea” or “‘ nay ”—acceptance or non-acceptance. The 
parties agreed to cease work at noon on Saturday if 
terms were not agreed upon. 


One section of the engineers on the North-East Coast 
—those in the Tyne district—still adhere to the demand 
for the withdrawal of the notices for a reduction in 
wages as a condition precedent to the resumption of 
work, and this, too, after the vote by ballot to leave 
the matter in the hands of the executives. 


The resolve of the directors and management of the 
Small-Arms Factory at Birmingham to revert from 
the 48 hours per week to 53 hours as formerly has 
caused surprise and dissatisfaction among the onpie és 
The management states that it was only intended as 
an experiment, and as such that it has failed to result 
in what was expected. No definite action has, at date 
of writing, been determined upon by the workers. 





BRAIN’S MANHOLE-COVER FOR HOT- 
WATER TANKS. 

WE illustrate on the opposite page an ingenious and 
simple form of cover for hot-water tanks which appears 
to be a distinct advance upon the usual method of closing 
up tanks of this kind, The advantages claimed for 
it are that it can be fixed in a few minutes, when the 
tank requires cleaning out ; the top cover being corru- 
gated, the top of the tank,is considerably strengthened, 
and at the same time a smooth surface is formed for 
making the joint. In addition to these advantages 
this form of cover is cheaper than the ordinary type, 
as it is made in large quantities by special hydraulic 
machinery. 

rspective view of the tank is shown in Fig. 1, 
while Fig. 2 is a perspective view of a tank with one 
side cut away, so as to show the interior. Figs. 3 and 
4 are respectively a section through one corner of the 
tank, and a plan of the corner showing how the plate 
is dished at that point. Figs. 5 and 6 are a section 
through the cover and a plan respectively. When the 
cover is to be fixed, the bolt-plate is held by the bolt A, 
and is passed into the tank by means of either of the 
slots on its rim, as shown in Fig. 1. The tank has 
on it two pins F and E, one on each side of the open- 
ing, the pin E having a head on it, while F is plain; 
they are clearly shown in Figs. 5 and 6. On the bolt- 
plate there is a button, which is pivoted at G, and 
when the plate is placed in the tank, one of the slots 
in its edge is first slipped on the headed pin E, which 
prevents that side from falling, while the opposite side 
of the plate is raised until the plain pin F slips through 
the slot made to receive it, and the button at G is 
turned so as to catch the edge of the tank-plate, which 
holds the bolt-plate in position. This process will be 
easily understood on reference to Figs. 5and6, The 
bolt-plate in position is also shown in the perspective 
view, Fig. 2. After it has been so placed, red-lead 
is filled into the corrugation D in the tank-plate round 
the manhole, the cover B is put on, and the nut screwed 
up in the usual way with a hemp grummet underneath 
it. These tanks and covers are made by Messrs. Bald- 
wins, Limited, 5, Fenchurch-street, London, E.C. 





Universat Directory or Raruway Orricrats, 1908.— 
The 1908 edition of the ‘‘ Universal wag ow Ae Railway 
Officials,” published by the Directory Publishing Com- 
pany, Limited, 3, Ludgate Circus Buildings, E.C., has 
been brought up to date under the direction of the com- 
piler, Mr. 8. Richardson Blundstone, editor of the Rat!- 
way Engineer. This volume has undergone in this last 
edition practically no ment. It three 
indexes of importance, one the countries, one of the 
names of railways, and one of the names of railway 
officials, Starting, therefore, from practically any ground 
it is a matter of no difficulty to trace such information 
with regard to officials or railways. The railways are 
grouped according to Continents and countries, and there 
are references to and particulars of well over two thousand 
two hundred companies, Saat and official bodies. 
Tramways are included i list, at least so far as those 
worked by power in the United Kingdom, are con- 
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BRITISH ASSOCIATION FOR THE 
ADVANCEMENT OF SCIENCE. 


Address to the Engineering Section at Dublin by DuGALD 
Cierk, F.R.S., M. Inst. C.E., F.C.S., President of the 


Section. 


e 

At the middle of the last century the steam-engine had 
attained to a high degree of perfection. Its development 
was, it is true, incomplete; but it had been successfully 
applied to all the great duties of themine, the water-works, 
the factory, the railway, and the steamship. The engines 
were mechanically excellent ; the fuel economy was good, 
and they were built in units of thousands of horse-power. 
Steam power, in fact, was revolutionising the whole of the 
social and industrial conditions of the globe. Notwith- 
standing this great material and engineering success, the 
world was in complete darkness as to the connection 
between steam motive power and heat. It was seen that 
motive power of almost any magnitude could be obtained 
by the agency of heat; but how it was obtained, and how 
much power was connected with a given quantity of heat, 
was quite unknown. The fuel consumptions of existing 
engines were known, and certain modes of improving 
economy were evident, and engineers were busily engaged 
in testing these modes by the slow but sure methods of 
invention, design, construction, and operation in practical 
work; but in this they had but little aid from pure 
science. The science of thermodynamics did not yet 
exist, 

__New light was mois, however, which gradually 
illumined the whole world of pure science and engineer- 
ing practice. , 

Men of the first rank in intellect—Newton, Cavendish, 
Rumford, Young, and Davy—had long before expressed 
the opinion that heat was not material in its nature, but 
was a mode of motion; but their opinions, although to 
some extent supported by experiment, made little impres- 
sion upon the ecientific world, and in 1350 we still find 
the most distinguished physicists adhering to the ‘‘caloric” 
or material theory of heat. : 

The great change, from the errors of theold theories to the 
truth of the new, was due to the work of Joule, Thomson, 
and Rankine in Great Britain, and of Carnot, Meyer, 
Clausius, Helmholtz, and Hirn on the Continent. The 
story begins with the “work of Carnot in 1824, who pub- 
lished in Paris in that year a pamphlet entitled ‘‘ Refiec- 
tions upon the Motive Power of Heat.” He was attracted 
by the problem of the steam-engine and the air-engine. 
He saw that heat and motive power were connected in 
some manner, and he endeavoured to settle in a quantita- 
tive way the limits of that connection by the invention of 


an ideal series of operations, by means of which the | 


greatest conceivable amount of mechanical power may be 
obtained from a given quantity of heat under given circum- 
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stances. For the purpose of his demonstration he assumes 
only two as (1) That if heat be added to any body 
under standard conditions of temperature, pressure, and 
volume, and the y be carried through any series of 
mechanical processes, returning ultimately to the stan- 
dard condition of temperature, pressure, and volume, 
then the quantity of heat added to the body is the same 
as that which has been discharged from it; (2) No pro- 
cess can exist whereby a given mechanical energy can 
increase its own quantity. On these indisputable 
assumptions he bases his ideal cycle, which consists of 
four simple and easily-imagined operations, occurring 
within a cylinder behind a piston, so arranged that 
during the cycle work can be done by the working fluid 
aoe ~ piston, or work done by the piston on the work- 
ing fluid. 

First Operation.—The given volume of the working 
fluid is to be imagined as confined at its highest tempera- 
ture and pressure behind the piston, and heat is to be 
added to keep the temperature constant, while the fluid 
expands, moving the +" and doing work uponi t. 

Second Operation.—The supply of heat is cut off, and 
the working fluid expands, also doing work on the piston, 
while its temperature falls to the lowest point and its 
volume increases to its maximum. 

Third Operation.—The piston returns, compressing the 
working fluid, but allowing the heat of compression to 
escape, 89 that the temperature remains during the opera- 
tion at its lowest point. 

Fourth O ion.—The piston compresses the work- 
ing fluid, without allowing any loes of heat, to such an 
extent that the temperature rises again to its highest 
point, and the working fluid exists at the end of this 
operation at the same volume, pressure, and temperature 
as at the beginning. 4 

This assumed series of operations would give a certain 
available work area, the indicated power of the engine, 
inasmuch as the work done by the working fluid would 
be greater than that done upon it. If, however, it be 
assumed that in all the operations the direction of motion 
of the piston be reversed, then compression without loss 
of heat would take place in the second operation ; further 
compression, but with sufficient heat loss to keep tempe- 
rature constant, would occur in the first operation ; the 
fourth operation would follow with expansion, and the 
third operation would conclude also with expansion. The 
engine would be reversed by beginning with the second 
operation, moving the piston backwards in the order 
second, first, fourth, third. Carnot shows that this reverse 
re) tion would be performed by exactly the same amount 
of work as was given out by the direct operation, and that 
an amount of heat would be returned at the higher tempe- 
rature equal to that which was added in the first case. 


An engine which fulfils these conditions, Carnot states, 

will give the greatest amount of work which can be 
obtained from a given quantity of heat falling through 
@ given temperature range. And it is evident that this 
must be so, because, if we assume the existence of any 
engine under the same conditions giving a greater amount 
of work from the same heat, then that engine could drive 
a Carnot engine in the reverse direction in such propor- 
tion as to return to the higher temperature a ter 
amount of heat than it abstracted, and so mechanical 
energy could be obtained without any heat fall whatever. 
This marvellous demonstration is obviously independent 
of the nature of the working fluid ; it applies equally 
to all working substances, whether solid, liquid, or 
gaseous, whether the physical state changes or not. It 
at once gives a standard of the limit of mechanical power 
which could possibly be obtained from a given amount of 
heat and a given temperature fall. 

The Carnot cycle operations, as here given, are applic- 
able either to the material or to the dynamical theory of 
heat; but Carnot originally stated that the whole of the 
heat added in the first operation was to be discharged in 
the third. Under the material or caloric theory work 
was sup to be done by the fact of fall in tempera- 
ture. Naturally, as the heat was material, it could not 
be destroyed or changed into mechanical energy. The 
production of mechanical energy was sup to be 
incidental to the fall of temperature, much in the same 
way as mechanical energy was produ by the fall of 
water-level, and this analogy is used throughout Carnot’s 
work of 1824, 

Carnot thus succeeded in proposing a standard of effi- 
ciency which was applicable to any heat-engine, whatever 
the working fiuid and whatever the operative cycle. By 
his method a limit could be set, fixing the maximum of 
mechanical energy to be obtained from a given heat 
quantity and a given temperature —4 To reduce this 
to numerical values it was necessary, however, to experi- 
ment on any one working fluid within the desired tem- 
perature range in order to determine the work area in its 
relation to heat quantity and temperature fall. Carnot’s 
writings show that he intended to make such observa- 
tions; and had he succeeded, thermodynamics would 
have become a science at an early date. Carnot’s death, 
however, in 1832, at the sadly early age of 36 years, pre- 
vented this development. 

The name of Sadi Carnot will always be remembered 
by mankind as the founder of one branvh of the thermo. 
dynamics of the heat-engine. 

His work remained practically without notice for thir- 
teen years after his death, when, fortunately, it attracted 
the attention of William Thomson during his attendance 
at the laboratory of Regnault in the year 1845. Thomson 
was then 21 years of age, and had y attained a con- 
siderable scientific reputation. He took up the study of 
Carnot’s work with enthusiasm. He became Professor of 
Natural Ay ae oe f in the University of Glasgow in 1846, 
and in 1848 he read a paper before the Cambridge Philo- 
sophical Society: ‘‘On an Absolute Thermometric Scale 
Founded on Carnot’s Theory of the Motive Power of Heat 
and Calculated from Regnault’s Observations.” Like 
Carnot, Thomson accepted the material cr caloric theory 
of the nature of heat, although, like Carnot also, he 

ad doubts as to its truth. Assuming its truth, how- 
ever, he carried Carnot’s reasoning much further, and 
deduced from the Carnot cycle a thermometric scale 
which was absolute in the sense that it defined the idea of 
temperature independently of the properties of any parti- 
cular body. 
It is very difficult to carry one’s mind back to the 
material theory of heat, but it is necessary to do so in 
order to appreciate the rigid accuracy of the reasoning of 
both Carnot and Thomson; and it is especially desirable 
to do so in order to understand the great step made in 
this paper. According to the caloric theory, heat was 
supp to be a subtle elastic fluid which permeated the 
pores Of bodies and filled the interstices between the mole- 
cules of matter. The fundamental quality imagined of 
this caloric or heat fluid was that of indestructibility and 
uncreatability by any humanly controlled process. Bodies 
became warmer when caloric was added to them, and 
ap colder as it left them. Caloric, however, might 

ed to a body without heating it. In this case the 

heat was called “‘latent,” and the state of the body 
changed from solid to liquid, or from liquid to vapour 
or gas. 
Caloric, too, was required in greater quantities for some 
substances than others in order to warm the body equally. 
The capacity for caloric was thus greater in some bodies 
than in others. 
If any particular body were heated without change of 
state, it was hotter—that is, its temperature rose when 
the quantity of caloric present was increased. It was 
not difficult to define equality of temperature. This was 
defined by a constant condition when vrought into contact. 
But it was very difficult indeed to define temperature on 
any rational scale. 
To the acute and brilliant intellect of William Thomson 
it became apparent that he had in the Carnot cycle a 
powerful instrument capable of widely general - \— 
altogether from the theory of heat-engines; and he here 
uses it ina most skilful way to give definiteness and uni- 
versal application to the idea of temperature, as Professor 
Larmor states, ‘‘elevating the idea of temperature from 
a mere featureless record or comparison of thermometers 
into a general principle of physical nature.” 
Thomson accordingly defines equal differences of tem- 
perature in terms of the reversible or Carnot engine. 

Equal temperature differences are to be differences 
between the temperatures of the source of heat and the 
refrigerator, when the proportion of work uced 
from a given quantity of heat is the same, Thermo- 








meters graduated in degrees calculated in this way cou!d 
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pore mA be oes - aenointe based “y definite 
principles, independen’ any properties of any par- 
ticular material. The idea of tem here was in 
rigid logical consistency with the caloric theory of heat, 
and it carried out completely the between power 
derived from the same quantity of heat fal from 
a higher to a lower level, and resembling a fall of water 
in producing ite effects. For equal quantities of caloric, 
as of water, temperature fall was regarded as similar 
to fall in space, and so an accurate idea of the nature of 
temperature difference is attained. ree 

This definition, however, gave a scale greatly differing 
from that of mercurial, air, and other thermometers, the 
degrees defined by it corresponding to larger and larger 
intervals on the air-thermometer as temperature increases. 
Professor Tait pointed out also that on such a scale the 
temperature of a body totally deprived of heat is nega- 
tive-infinite. 

All these difficulties do not detract from the funda- 
mental importance of the idea here enunciated for the 
first time: the idea of an absolute thermometric scale 
theoreticall —— to all bodies—solid, liquid, and 
gaseous. On the caloric or material ome A of heat, 
motive power is obtained during the letting down or fall 
from a higher to a lower level of agiven quantity of heat. 
The quantity of heat does not alter in the process ; it is 
only its relative level which alters. There is no reason, 
tkerefore, for mentally limiting the amount of mechanical 
energy obtainable from any given quantity of caloric, just 
as there is no reason for limiting the amount of me- 
chanical energy to be mentally derived from a given 
weight. Any desired quantity of energy may be derived 
from a weight of, say, 1 lb., if it only allowed to fall 
far enough, assuming gravity to be constant through the 


range. 

‘The investigation of the work to be derived from a 
given quantity of heat at a given temperature is thus a 
matter of experiment, which can be settled by measure- 
ment of the properties of a few bodies. 

Reasoning, it is conceived, in this way, Thomson follows 
up his absolute thermometric scale work with an investi- 

ation entitled *‘ Carnot’s Theory of the Motive Power of 

eat,” described in a paper read in 1849 before the Royal 
Society of Edinburgh, in which he calculates from 
Regnault’s experiments on steam the power developed 
by a Carnot reversible engine when using one Centi ie 
heat unit; that is, the heat necessary to heat 1 of 
water Gone 1 ~~ Cent for temperatures from 1 deg. 
to 231 deg. Cent., the temperature falling in the engine 
in each case to 0 deg. Cent. 

In this paper he asks himself two questions : (1) What 
is the precise nature of the thermal agency by means of 
which mechanical effect is to be produced without effects 
of any other kind? and (2) How may the amount of the 
thermal agency necessary for performing a given quantity 
of work be estimated ? 

Using Regnault’s values for the properties of steam, he 
calculates the lines of compression and expansion without 
heat loss, the lines of compression and ex ion with 
heat flow at the lowest temperature, and heat addition 
at the highest temperature, and thus arrives at the work 
area per heat unit let down. He tabulates these results, 
and shows that what he calls ‘‘ Carnot’s function” dimi- 
nishes as temperature rises, using the ordi Centigrade 
scale. On the caloric theory the methods are rigidly logical 
and correct, but some inaccuracy is introduced by the 
necessity of that theory for the discharge of the same 
amount of heat av the third operation as is taken in on 
the first. The paper is of great interest, however, because 
it shows clearly how fully the distinguished author 
realises the necessity for re examining the standard ideas 
¢ the nature of heat, Two paragraphs make this very 
clear :— 

**7, Since the time when Carnot thus expressed him- 
self the necessity of a most careful examination of the 
entire experimental basis of the theory of heat has become 
more and more urgent. Especially all those assumPtions 
depending on the idea that heat is a substance, invariable 
in quantity, not aggeentense de gy any — —- and 
incapable of being genera y any physical agency ; 
in fact, the acknowledged principles of ae heat scone 7 

uire to be tested by a most searching investigation 
belore they ought to be admitted, as they usually have 
been, by almost every one who has been engaged on the 
subject, whether in combining the results of experimental 
research or in general theoretical investigations. 

a extremely important discoveries recently made 
by Mr. Joule, of Manchester, that heat is evolved in 
every part of a closed electric conductor moving in the 
neighbourhood of a magnet, and that heat is generated by 
the friction of fluids in motion, seem to overturn the 
opinion commonly held that heat cannot be generated, 
but only produced from a source where it has previously 
existed either in a sensible or in a latent condition. In 
the present state of science, however, no operation is 
known by which heat can be absorbed into a body with- 
out either elevating its tempe-atare or becoming latent, 
and producing some alteration in its physical condition ; 
and the fundamental axiom aco by Carnot may be 
considered as still the most probable basis for an investi- 
gation of the motive power of heat, although this, and 
with it every other branch of the theory of heat, may 
ultimately require to be reconstructed upon another foun- 
dation when our —s data are more complete. 
Un this understanding, and to avoid a repetition of 
doubts, I shall refer to Carnot’s fundamental principle, 
in all that follows, as if its truth were thoroughly estab- 


In these two phs Thomson sums up the whole 
situation in 1849, and promises further investigation and 
further attempts to deduce the nature of the connection 
between heat and work. 

Assume, then, the truth of the caloric theory of heat, as 





we have a complete 
on the Carnot cycle, 
accounting for efficiencies which vary with apoe 
differences, but requiring no definite mechanical equiva- 
lent of heat ; nay, an istic to the existence of such an 
equivalent. The caloric theory, as has been pointed out, 
is quite consistent with the theoretical possibility of ob- 
taining an indefinitely great amount of mechanical energy 
from any given quantity of heat, provided the letting 
down, or fall of level, be indefinitely great. 

At the time we are discussing—1850—the bare concep- 
tion of the idea of an absolute zero of temperature is one 
which is startling in its boldness; and it must have been 
difficult, indeed, then to imagine any definite line of 
proof which could be followed to establish the real exist- 
ence of such a —— limit. We are so familiar with 
the existence of very high po agempees vastly transcend- 
ing the temperatures in which we personally exist, that 
we can hardly conceive a temperature limit on the 
ascending side—that is, we can hardly think of any given 
_ temperature which could not under quite conceiv- 
able circumstances be exceeded. We know, for example, 
that any metal—say, platinum—may be melted if its tem- 
perature be sufficiently increased ; that a further sufficient 
increase will convert the liquid metal to the gaseous state, 
and that the gaseous metal sag 3e heated indefinitely 
while in that state. We know the behaviour and properties 
of many substances at high temperatures, and are aware of 
thestrong tendency of all chemical compounds, when highly 
heated, to split up into the elementary bodies composing 
them. All this we appreciate, but we find it difficult to 
see how a point of temperature could be reached when it 
could be said: This is a physical limiting point on the 
ascending scale ; we may heat a substance up to this tem- 
perature, but it is impossible to conceive of any higher 
temperature. It is necessary here to distinguish between 
a conceivable limit to an ascending temperature and a 
practical limit under existing conditions. We may thus 
place limits, say, to the temperature of coal-gas and air 
explosions, or the temperatures possible from the electric 
arc ; the limit with -gas and air depending on one set 
of conditions, and the electric arc upon another set, such 
as the vaporising point of carbon, and so on. In the 
same way, at the middle of last century it would have 
been considered quite reasonable to — that human 
existence was carried on at an intermediate plane of tem- 
perature, and that temperatures might exist as low, 
relatively to our mean temperature, as our known furnace 
and combustion temperatures are high. At this time, no 
doubt, such an idea was quite a reasonable one. — 

No such limit could be proved, even by the aid of the 
Carnot cycle, reasoning on the material theory of heat. 
If we assume that heat is material, and that in some way 
temperature fall doing work resembles, as Carnot sup- 
pees. the fall of water doing work in passing from a 

igher level to a lower level, then no absolute zero is 
possible, because the same quantity of heat is supposed 
to exist at the low as at the high temperature. On this 
theory nothing in the idea of temperature suggests a pos- 
sible physical limit. On the material theory the notion 
of temperature is one to which it is exceedingly difficult 
to attach a precise meaning. ; i a 

Thomson’s promises of further investigation were ful- 
filled in 1850, in which year he definitely accepted the 
dynamical theory of heat, and finally abandoned the 
material. His conclusions are given in a memoir of the 
first importance, which was read before the Royal Society 
of Edinburgh in 1851. It was entitled ‘*On the Dyna- 
mical Theory of Heat.” Before dealing with it, how- 
ever, it is desirable to consider the work of Joule and 
others on another side of thermodynamics. 

Long before 1850 the equivalence of mechanical work 
and héat quantity had been accepted by many scientific 
men, and Rumford had, indeed, made measurements of 
arough kind. It remained, however, for Joule experi- 
mentally to determine the mechanical equivalent in the 
most accurate manner, and place what is now known as 
the first law of thermodynamics upon the sure basis of 
absolute experimental determination. His first paper 
was read before the Cork Meeting of the Britiah Associa- 
tion in 1843, and at the Oxford Meeting in 1847 he read 
another, ‘‘On the Mechanical Equivalent of Heat,” 
describing the results of experiments with paddles rotating 
in liquids driven by falling weights. By these years of work 
he had absolutely demonstrated the equivalence of heat 
quantity and mechanical work, so that no loophole of 
escape seemed possible; it appeared as if the material 
theory was rendered intellectually impossible to the 
trained intellect. This was not the fact, however, as is 
evident from both Joule’s and Thomson’s accounts of that 
British Association <n) ‘ 

Joule’s earlier my wager coolly received. Indeed, it 
is evident that the idea of a mechanical equivalent of heat 
was still distasteful to the physicists of the day, and its 
discussion was looked upon with dislike. Joule, at the 
1847 meeting, addressed a small audience, and the account 
of his experiments was received without enthusiasm. This 
adverse atmosphere, so discou to the investigator, 
was quickly removed, however, when a young man rose to 
make his remarks, and, by his enthusiastic comment and 
clear reasoning, at once succeeded in ening Se. in- 
terest of those present. This young man was William 
ger iengay | of N: | oy in the en 
sity o' w. Speaking of this, his first meeting wi 
Joule, yp oe. = forty-six years later, Lord Kelvin 
said: ‘‘I can never forget the British Association at 
Oxford in the Liew fags when, in one of the sections, I 
heard a paper read by a very unassuming yo man, 
who betrayed no consciousness in his manner that he had 
@ great idea to unfold. I was tremendously struck with 
the paper. I had first thought it could not be true because 
it was different from Carnot’s theory, and immediately 


Thomson does in the 1849 paper : 
theory of the heat i ‘--~' 





after the reading of the paper I had a few words of con- , 





versation —_ se author, James Joule, =. ae A the 
beginning of our forty years’ acquaintance iendship. 
oes I - - as had — 9 entered my mind 
‘ore, and I thought I, too, sug something wort 
of Joule’s consideration when T told him of Carnot 
theory.” This meeting was indeed fateful for the future 
of the science of thermodynamics, as it resulted in 
co-operation between two men of giant intellect, who 
between them performed most of the experimental work 
which was necessary to make thermodynamics an exact 
science. Their work alone sufficed to place the first and 
second laws of thermodynamics on the firm footing of 
accurate experiment and logical deduction. 

Although Thomson was much struck by Joule’s experi- 
ments, he did not accept the dynamical theory of heat at 
once. As he stated himself, ‘‘I had first thought that it 
—_— not be true because it was different from Carnot’s 
theory.” 

Joule’s discoveries at this date may be thus expressed :— 

Heat and mechanical energy are mutually convertible, 
and heat requires for its production, and produces by its 
disap; ce, mechanical energy in the proportion of 
1390 foot-pounds for each Centigrade heat unit, a heat 
unit being the amount of heat necessary to heat 1 Ib. of 
water through 1 deg. Cent. 

Knowing, as Thomson did, that mechanical energy 
could be produced by the agency of heat, but that its 
amount varied with the temperature and temperature 
fall, Joule’s discoveries seemed antagonistic to Carnot’s 
demonstration ; and, convinced as he was that Carnot’s 
law was true, he naturally felt at first that there must be 
some other way of looking at Joule’s results than that 
adopted by Joule himself. 

Joule naturally believed in his own manner of looking 
at his results, and he apparently agreed with Thomson 
as to the an nism between what may be here called 
the Carnot and Joule laws. 

The material theory of heat might have been true; in 
which case there was no more need for any direct quanti- 
tative connection between heat quantity and mechanical 
energy than between the mass of a body and its mecha- 
nical energy. Any unit of mass may acquire any con- 
ceivable amount of mechanical energy if its velocity 
be great enough, and so any unit of heat on the 
caloric theory may produce any conceivable amount 
of mechanical energy if the a fall be great 
enough. Joule considered the Carnot law to be so 
inconsistent with his law that in one of his papers 
he proposes its abandonment as inconsistent with dis- 
covered facts. At this point the two ideas seem to be in 
opposition. Thegerm of reconciliation, however, is found 
in observations by Thomson in both the 1848 and 1849 
papers. In paragraph 8, quoted here from the latter paper, 
16 18 stated :— 

**In the age © state of science, however, no operation 
is known which heat can be absorbed into a body 
without either elevating its temperature or becoming 
latent, and producing some alteration in its physical 
condition.” 

This is equivalent to saying that no case has been 
observed where heat disappears doing mechanical work. 
[In a note occurring in the same paper he alludes to the 
fact that engineers always assume that the amount of 
heat found in the condenser of the steam-engine was the 
same as that taken into the engine by the steam, in the 
following terms :— 

**So generally is Carnot’s principle tacitly admitted as 
an axiom that its application in this case has never, 
so far as I am aware, been questioned by practical 
engineers.” 

This was quite accurate. Hirn’s demonstrations that 
heat disappears in a steam-engine when work is done 
was not made until 1857, eight years later. 

In the 1848 paper he states :— 

“The experiments of Mr. Joule, of Manchester, seem 
to indicate an actual conversion of mechanical effect into 
caloric. No expetiment, however, is adduced in which 
the converse operation is exhibited; but it must be 
conf that as yet much is involved in mystery with 
reference to these fundamental questions of natural 
philosophy.” 

Here we find Thomson’s mind engaged—in 1848 and 
1849—with the very matter requiring proof. Joule had 
proved the generation of heat by means of mechanical 
work ; Thomson required the proof of the converse case 
—the disappearance of heat when mechanical work was 
done by the working fluid. ‘ 

This proof was forthcoming in the results of experi- 
ments on she compression and expansion of air. Accord- 
ingly, we find the Carnot and Joule principles reconciled 
in Thomson’s paper of 1851, and the important deduction 
made of an absolute zero of temperature at — 273 deg. on 
the Centigrade scale. Thein uction of the idea of the 
mechanical equivalent of heat leads at once to an absolute 
zero of temperature, and allows of the determination of 
this physical lower limit by the use of the Carnot cycle 
for investigating the efficiency of a perfect engine using 
any working fluid. Air was the working fiuid actually 
investigated, and the determination of its properties at 
ordinary temperatures was a vitally important result of 
the co-operation of Thomson and Joule. Their experi- 
ments lasted for many years, and their rigorous investiga- 
tion —. the = ay eng work a Sone in 
ex ing a 3 in fact, t im a gas expanding iso- 
pm PF ot Ben & part of the heat only disappeared 
in external work and part was absorbed in separating the 
molecules. 

The Joule and Carnot laws are now known as the first 
and second laws of thermodynamics. 

The second law, in modern form, may be thus stated :— 

Although heat and work are mutually convertible, and 
in definite and invariable proportions, yet no conceivable 
heat-engine is able to convert all the heat given to it into 
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work. Apart altogether from tical limitations, a 
certain portion of the heat must be passed from the hot 
body to the cold body in order that the remainder may 
assume the form of mechanical energy. 

The proportion of the total heat convertible into mecha- 
nical energy depends on the absolute temperatures of the 
hot and cold bodies ; it is unity minus the lower absolute 
temperature upon the ad absolute temperature. : 

It appears that during Thomson’s struggle to reconcile 
the two apparently opposing laws, Clausius, who had seen 
the same difficulty, arrived independently at its solution 
and published a paper ‘‘On the Motive Power of Heat 
and the Laws of Heat which may be deduced therefrom,” 
at the Berlin Academy, in February, 1850. In this paper 
Clausius discusses Thomson’s difficulties, and also arrives 
at the conclusion that the Carnot cycle may be reconciled 
to Joule’s law by the omission of the supposition that 
during the third process the same amount of heat is dis- 
charged from the cool body as was taken in from the hot 
one. He states :— 

“On a nearer view of the case, we find that the new 


theories were opposed, not to the real fundamental | po 


principle of Carnot, but to the addition that no heat is 
lost. For it is quite possible that in the production of 
work both may take place at the same time: a certain 
portion of heat may be consumed, and a further por- 
tion transmitted from a warm body to a cold one: and 
both portions may stand in a certain definite relation 
to the quantity of work produced. This will be made 
plainer as we proceed ; and it will be, moreover, shown 
that the inference to be drawn from both assumptions 
may not only exist together, but that they may mutually 
support each other.” 

In his 1851 paper Thomson gives Clausius full credit 
for solving the difficulty between the Carnot and the 
Joule principles. Thomson gives Clausius the full credit 
for priority, but states that he was working on the same 
problem, and had arrived at the same solution in the year 
1850, before he had seen Clausius’s work. Clausius, 
however, assumed the theory of a permanent gas, which 
required the absence of internal work, but Thomson was 
not prepa to assume this without experiment. This 
determination rigidly to prove every necessary assumption, 
and his clear conception of the points necessary for proof, 
led to the extensive series of researches undertaken by 
Thomson and Joule with the object of determining how 
much gas thermometers differ from an absolute scale as 
determined by the combination of the Joule and Carnot 
laws. 

Rankine, as early as 1849, arrived at the general equa- 
tion of thermodynamics which expresses the relation 
between heat and mechanical energy, and indicated the 
result of his investigations to the Royal Society of Edin- 
burgh in February, 1850. Rankine thus arrived indepen- 
dently at the same result as Clausius about the same time. 
Both Rankine and Clausius, however, adopted certain 
theories as to the molecular structures and motions of 
gases, and their demonstrations to some extent depended 
upon their theories. To Thomson and Joule we are deeply 
indebted for the rigid proof of the two laws and for the 
rigid deduction of the modern scale of temperature and 
the determination of absolute zero in its modern form. 
Thomson now thus defines temperature :— 

“The temperatures of two bodies are proportional 
to the quantities of heat respectively taken in and given 
out in localities at one temperature and at the other re- 
spectively, by a material system subjected to a complete 
cycle of perfectly reversible thermodynamic operations, 
and not allowed to part with or take in heat at any other 
temperature ; or, the absolute values of two temperatures 
are to one another in the proportion of the heat taken in 
to the heat rejected in a perfect thermodynamic engine. 
working with a source and refrigerator at the higher and 
lower of the temperatures respectively.” 

This definition leads to an absolute scale of temperature 
which is independent of the substance operated on, and 
Joule and Thomson’s experiments have shown that this 
scale differs but slightly from that of the ordinary air- 
thermometer. Joule had suggested to Thomson, in a 
letter to him in 1848, that the probable value of Carnot’s 
function is the reciprocal of the absolute temperature, as 
measured on a perfect gas-thermometer. 

Thus Clausius appears to have anticipated Thomson, 
not in the suggestion of an absolute scale of temperature, 
but in the idea of an absolute zero founded upon the com- 
bination of Carnot’s law and Joule’s law. Thomson, in 
his papers, very modestly attributes the second law—the 
law of the transformation of heat—to Carnot and Clausius; 
but in this he undervalued his work, because Clausius 
appears to have assumed what Thomson and Joule proved 
—that is, the coincidence of the absolute scale with the 
air-thermometer scale. 

It will thus be seen that the position usually assumed 
by the engineerat 1850, of the equality between heat given 
to the engine and heat given to the condenser, was funda- 
mentally untrue. Without this deduction, however, no 
determination of values of the Carnot function could have 
led to the determination of an absolute zero. According 
to the material theory, as seen in the light of Carnot’s 
cycle, a heat unit could give an indefinitely increased 
amount of work with lowering of the temperature. 
Nothing in the theory sets a limit to this increase, and 
accordingly, there is nothing to suggest an absolute zero 
Immediately, however, we accept the dynamical theory 
of heat we find that 1 lb. of water requires the exertion of 
1390 foot-pounds of work to heat it through 1 deg. Cent. 
We also know from the Carnot cycle that, under ordi- 
nary conditions of human existence, only a portion of 
this work can be returned ; but as no conditions could 
conceivably exist in which a greater amount of work 
could be obtained from 1 lb. of water than the 1390 foot 
pounds put into it to heat it throueh 1 deg. Cent., it 
follows that, inasmuch as the Carnot function increases 





with diminishing temperature, the limit of temperature is 
reached when, according to the Carnot cycle, the whole 
of that work, put into 1 Ib. of water, can be got out again 
as work. This limit is the absolute zero of temperature. 
No lower tem ture is conceivable without introducing 
the idea of the creation of energy. So far as human 

ings are concerned, this idea is as inconceivable as the 
idea of the creation of matter. The determination of 
this limit with the close accuracy necessary for a well- 
founded constant is to be entirely attributed to Thomson 
and Joule. In his 1851 paper Thomson thus succeeds in 
answering the questions which he put to himself in his 
1849 paper, and he supplies a quantitative method of 
connecting the amount of the thermal agency necessary 
with the amount of work which can be performed under 
varying conditions. 

Engineers dealing with motive power are thus deeply 
in debt to Thomson and Joule for the secure position 
occupied by them to-day. 

The brilliant work of Meyer, published so early as 
1842, is held by some to have anticipated toa large extent 
th the work of Thomson and of Joule. Undoubtedly 
Meyer formulated true ideas, and carried his gen’ 
tions through a wide range. Helmholtz also very early 
arrived at similar conclusions to those of Joule and Thom- 
son ; but it has been thought better to discuss the work of 
Thomson and Joule separately. in order to illustrate the 
transition period through which many distinguished 
minds were passing about the time. Undoubtedly, great 
credit is due to Meyer, Helmholtz, Clausius, and Hirn, 
and Thomson himself recognised this in the most generous 
way. 

The ideas of Thomson and Joule now form so much of 
the basis of all reasoning upon motive-power engines that 
there is some little danger to the present generation of 
forgetting what they_owe to these two great men. To 
appreciate the step made by them it is necessary to con- 
sider the position of motive power produced by heat at 
about the middle of the last century. At that time 
many py had been made to displace the steam- 
engine as a heat-engine by air-engines in various forms 
— both engines heated externally and those heated 
internally, now known as ieteveah conehantion engines. 
Papers read at the Institution of Civil Engineers in 
1845 and 1853, and the discussion of those papers by 
eminent men of the day, supply an accurate mea- 


sure of the knowledge — by the engineer of 
the principles of action of his heat-engines. er dis- 
tinguished names occur in these papers and discussions, 
including James Stirling, Robert Stephenson. Sir George 
Cayley. Charles Manby, James Leslie, C. W. Siemens, 
Hawksley, Pole, W. G. Armstrong (afterwards Lord 
Armstrong). Edward Woods, E. A. Cowper, D. K. Clark, 
Benjamin Cheverton, Goldaworthy Gurney, George P 
Bidder, Professor Faraday, Isambard K. Brunel, Captain 
Fitzroy, and F. Braithwaite. At the date of the later of 
these discussions Brunel had already designed the Great 
Eastern, in 1852, with her engines of 11,900 horse-power. 
Armstrong was a Fellow of the Royal Society, and had 
started the Elswick Works and invented the A 

gun. Robert Stephenson was at the height of his fame. 
He was then a Member of Parliament, President of the 
Tustitution of Civil Engineers, and a Fellow of the Royal 
Society. Siemens was a young man, but was busy on the 
regenerative furnace ; he had considered regeneration as 
applied to steam-engines, although his work on the sir- 
engine was still to come. All were distinguished men in 
their day, and their opinions may be taken as represent- 
ing the very best scientific knowledge of the ~—? 
engineers of the day. The first of the papers to which 
refer is called ‘‘ Description of Stirling’s Improved Air- 
Engine.” by James Stirling, M. Inst.C.E. It was read on 
June 10, 1845, with Sir Jobn Rennie, the President of the 
Institution, in the chair. The engine described was the 
later form of the well-known Stirling air-engine, invented 
bv the Rev. Dr. Stirling, a Scottish clergyman, in the year 
1815. The development considered was the invention of 
the reader of the paper, a brother of Dr. Stirling. The 
main improvement consisted in the use of air at a greater 
density than the atmosphere, and the engine at that date 
had so far succeeded that two had been used at the Dundee 
Foundry Company’s works, one giving about 21 horse- 
power and the other about 45 horse-power. Practically, 
therefore, some success had been attained. Mr. Stirling 
claimed that the 21-horse-power engine consumed 50 Ib. 
of coal per hour, which is about 24 1b. per horse-power 
per hour. This was an extraordinarily good result for 
the time. At present, however, we are not interested in 
the practical result, but only in the opinions-of the engi- 
neers of the day as to the fundamental principles of heat- 
engines. 

It is clear from the paper that the theory of the re- 
generator was entirely misunderstood. It was i i 
that with a perfect regenerator no heat would be required 
to perform work. This is evident from Mr. Stirling’s 
answer to Sir George Cayley. Sir George Cayley de- 
scribed his engine, which was of the internal-combustion 
type, acting with solid fuel under constant pressure, and 
showed that. owing to dust and heat in the cylinder and 
valves, his experiments proved abortive. He stated, how- 
ever, that his engine had consumed 6} lb. of coke—equal 
to 9 lb. of coal—per horse-power. To this Mr. Stirling 
answered : ‘‘ It must be remarked that Sir George Cayley. 
in following an entirely different object. had overlooked 
the great leading principle of repeatedly using the same 
heat,” and ‘‘ he was of opinion that, except on that prin- 
ciple, the air could not be economically used as a moving 
power.” Another speaker, Mr. Cottam, said: “‘It was 
evident that, if it was practicable to arrive at the theo- 
retical condition of the absorption of all the caloric by the 
thin laminz during the upward passage of the air, and the 
giving it out again during the downward passage, there 
would not be any loss of heat.” Mr. Robert Stephenson 





did not appear to understand Stirling’s air-engine at all. 
because he made the following remarks : ‘‘ He understood 
the process to consist of heating the air in a vessel, whence 
it ascended to the cylinder between numerous thin laminz, 
by which the caloric was absorbed, to be again given out 
to the descending air. Now it appeared to him that, 
though the ascending process was natural and easy, the 
reverse action would require a certain . ~~ of 
power, in the depression of the plunger.” This remark 
clearly showed that Stephenson, notwithstanding his 
eminence as an engineer, at that date had not appreciated 
the essential conditions of the hot-air engine. 

In the year 1853 the subject of the air-engine again 
came up oe oth the Institution of Civil Engineers, in- 
terest being excited evidently by the building of the large 
engines of the hot-air ship iesson in America, the 
engines having air-cylinders of no less than 14 ft. in dia* 
meter, Four were read in this year: ‘“‘On the 
Use of Heated ir as a Motive Power,” by Benjamin 
Cheverton; ‘“‘On the Caloric Engine,” by arles 
Manby; “On the Principle of the Caloric Air-Heated 
Engine,” by James Leslie, M.Inst.C.E.; and ‘On the 


eralisa- | Conversion of Heat into Mechanical Effect,” by Charles 


William Siemens, A.M. Inst. C.E. 
Cheverton evidently sonstiegy, Damme 
to Stirling and Ericsson, that “both parties also rest the 
efficiency of their engines on the repeated use of caloric. 
They contend that in recovering from the ejected hot air 
the caloric which gave it superior tansion, and employing 
it in heating the injected air, ‘it is made to operate over 
and over again.’ Mr. Ericsson aspires to embody a new 
principle in motive mechanics—no less, to use his own 
words, than ‘that the production of mechanical force by 
heat is unaccompanied by the loss of heat,’ except such as 
arises from radiation, or other practically unavoidable 
waste.” Cheverton rejects this idea, but, strangely 
enough, does not appear aware of the work either of 
Carnot or of Joule. He comes to the conclusion, how- 
ever, that ‘‘caloric, doubtless, is in all its aspects a mani- 
festation of force, and unquestionably, as a mechanical 
agent, of a dynamic force, and therefore is directly amen- 
able to the third law of motion.” He appears to think 
that heat is accompanied with molecular activity, but is 
puzzled by what he accepts to be a fact, that in the steam- 
engine the whole of the heat of the steam as it comes 
from the boiler is found in the condenser. With regard 
to the steam he says: ‘‘ Undoubtedly, in respect to the 
materiality of caloric, if it be material, it is transferred 
intact to the condenser, yet in its passage it may have 
with force, which it cannot communicate again.” 
e comes to the conclusion that the change may take 
oo not in the quantity, but in the intensity of heat. 
ere he resembles Carnot ; but it appears to him impos- 
sible to arrive at any ureful theory of the heat-engine, 
because he states: “‘. . . forevery investigation leads to 
the conclusion that the effect of caloric is independent at 
least of the chemical, if not alsoof the physical, constitu. 
tion of bodies. But economy of fuel is a different ques- 
tion from the economy of caloric ; it is altogether a prac- 
tical matter, and can only be determined by experiment ; 
for this, and, indeed, most other — of practice, are 
too intractable to come within the grasp of the most 
powerful calculus.” In the discussien a communication 
was read from Sir George Cayley, in the course of which 
he states, with regard to the regenerator: ‘‘ There can 
exist no doubt of the effective re-application of heat to an 
almost unlimited extent by this beautiful invention, due 
originally to Mr. Stirling, and now carried out to a greater 
extent by Captain Ericsson.” Sir George Cayley dis- 
cussed the difficulties of Ericsson’s engine, but he accepts 
the principle that heat may give work yet be used 
over and over again practically undiminished. Arm- 
strong did not express himself upon the theory at all 
but he was doubtful as to the advantage of the air-engine 
compared with the steam-engine, although he believed 
that it was practicable to recover and use over again a 
large proportion of the heat applied, and he thought the 
balance of economy, so far as heat was concerned, 
be found in favour of air. Siemens agreed to some extent 
in the advantages of a regenerator, but he showed clearly 
that expansion doing work was accompanied by a dimi- 
nution of temperature, and stated that this heat had to 
be replaced by the fire. Bidder was of opinion that 
**no theoretical advan was obtained in using 
air instead of vapori water as a motive power, and 
it was incapable of being applied practically with as 
much convenience.” It is most interesting to note that 
Dr. Faraday joined in this discussion. He said very little, 
and I will give his remarks complete. Dr. Faraday said : 
“Twenty years ago he had directed his attention to this 
_-. and from theoretical views he had been in- 
uced to hope for the successful employment of heated 
air as a motive power; but even then he saw enough to 
discourage his sanguine expectation, and he had, with 
some diffidence, ventured to express his conviction 
of the almost unconquerable practical ‘difficulties sur- 
rounding the case, and of the fallacy of the presumed 
advantages of the regenerator. He still retained his 
doubts as to the success of the innovation, and feared 
the eventual results, even of Captain Ericsson’s spirited 
and ingenious efforts.” Brunel considered the use of 
the regenerator to be an entire fallacy, and did not be- 
lieve that the power derived from the ex ion of air b 
heat could be used effectively, and then recovered an 
again. Mr. Hawksley considered that the machine 
involved a mechanical fallacy and that the regenerator 
uced no mechanical effect whatever. Mr. Rendel 
was the president at the meeting which dealt with Mr. 
Cheverton’s paper, and, in view of the great differences 
of opinion on the subject, he stated that ‘he would not 
have the meeting arrive at a hasty or erroneous conclu- 
sion on the question of this engine, and he therefore sug- 
gested that Mr. Siemens should draw up a paper on the 
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subject, and that the members should collect, for a future 
meeting, all the information within their reach, in order 
to the calm and deliberate discussion of the question.” 
This resulted in the further meeting of May 17, 1853, 
when pspers were read by by, ie, and Siemens. 
The weer by me, Be gee of the sum of a dis- 
cussion by M. Galy-Cazalet, which took place in Paris in 
1852. . Galy-Cazalet comes to the conclusion that the 
regenerator involves a fallacy, and he concludes: ‘‘ There 
separ to be at tso much doubt of the utility of 
the regenerator that it would be wise to abandon its use 
for a time, and by trials with a more simple form of caloric 
engine establish the fact either of the superiority or of the 
inferiority of heated air in comparison with steam as a 
motive power.” Mr. Leslie, on the contrary, in his paper 
upholds vigorously the accuracy of the principle of the re- 
generator or economiser. He comes to the conclusion that 
it is based on true principles and is attended in practice 
with real economy of heat, and consequently of fuel. In 
this conclusion he is doubtless correct ; the regenerator 
is useful and does economise heat. But Leslie ; much 
further than this; he appears to support Stirling in the 
fallacy that the regenerator may be made indefinitely 
useful. Stirling states:— s 

‘* And thus it appears that by applying airsuccessively 
to a series of bodies regularly increasing in tem ture, 
and moving alternately from one end of the series to the 
other, it may be heated and cooled ten times, with an 
expenditure of caloric which would barely have heated 
it once, if it had been applied at once, to the hottest 
body—i.e., beyond the series. It is evident, also, that 
if the series had been composed of twenty points, or 
bodies, having a difference of temperature of 5 deg., the 
air might be heated and cooled twenty times at no greater 
expense of caloric. Nay, it is evident that by multiplyin 
the members of the series indefinitely air could be hea‘ 
and expanded and made to do work at no appreciable ex- 
pense. But let no mathematician be alarmed with the 
idea of a perpetual motion, or the creation of power. 
There are many enemies to contend with in the air- 
engine besides friction, which alone prevents perpetuity 
in some mechanical motions. We have no means, with 
out consuming a part of our power, of applying the air so 
closely to the apparatus as to make it absolutely assume 
the temperature of the bodies to which it is applied. 
= is, therefore, a loss in the very act of heating and 
cooling.’ 

Leslie comes to the conclusion that Stirling is right, 
but that an air-engine without a merator would a 
much less effective and economical application of heat 
than the steam-engine. Leslie gives some interesting 
particulars of the later air-engines of James Stirling. He 
states that an engine of 45 horse-power was started in 
March, 1843, at the Dundee Foundry ; that in December, 
1845—two years and nine months after "seg: Ipod air- 
vessel gave way, and in May, 1846, another failed, and in 
January, 1847, a third failed. This information was 


supplied to him by Mr. David Mudie, one of the lessees | M 


of the foundry. 

We now come to Siemens’ paper ‘‘On the Conversion 
of Heat into Mechanical Effect,” and for the first time 
we find the engineer guided LY an intelligible P pawns me 
Siemensdiscussed the material theory of heat, and accepted 
unreservedly the dynamical theory, for which he gives a 
large measure of credit to Joule. This is the first of the 
Institution papers in which I find the name of Joule. 
Siemens mentions Carnot, Clapeyron, Holtzman of 
Mannheim, Joule, Helmholtz, Meyer, Rankine, and Pro- 
fessor Thomson. Curiously enough, although Siemens 
mentions Carnot and the other philosophers who 
dealt with the Carnot principle, including Thomson, 
he does not _l at this ees 17, 1853— 
to have realised himself the effect of the law of Carnot 
upon the theory of the heat-engine. He clearly appre- 
ciated the first law, and gives the mechanical equivalent 
of heat as determined by Joule at 770 foot-pounds, and 
by Thomson’s formula as 772 foot-pounds, but in his 


discussion of the principles of the heat-engine he is of | Th 


opinion that a perfect engine is ideally possible giving 
770 iy ap ay for each Fahrenheit heat unit employed. 
This is clear from a table found on page 33 of the paper, 
which I reproduce : — 


Siemens’ Table of 1853. 
| 
Theoreti-| Actual 
| 





| 
Actual Per- 
formance 
in Pounds 
of Coal per 
Horse- 
| Power per 
Hour. 


cal Per- Perfor- 
formance) mance in 
in Foot- | Foot- 

Pounds. Pounds. 


Description of Engine. 





A Boulton and Watt condensing 
engine, low pressure és 
The best Cornish engine BS 
Combined steam and expan- 
sive-ether engine * 


The expansive-air engine 
Stirling’s engine. . oe 
Ericsson’s engine 
A Perfect engine 
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He apprehends the mechanical equivalent of heat, but 
he still appears under the impression that if heat 
added to a certain upper temperature and expansion take 
place until the original temperature is reached, then he 
has a perfect engine indicating the full result of Joule’s 
mechanical equivalent. He sees, however, that the old 
theory of the regenerator is quite wrong. He states :— 

‘*The cause of the failure of Mr. Stirling’s engine in 
practice may apparently be traced chiefly to insufficiency 
of heating surface, occasioned ap; tly from misappre- 
hension of the principle involved, it having been thought 
that the same heat would serve over and over again to 


- | understood Carnot’s reasonin 





peeines power, and that the necessary expenditure of 
eat consisted only in the mechanical loss by imperfect 
action of the respirative plates, which were approached 
to each other to the utmost limits, consistent with an 
unobstructed passage of the air. By the aid of the 
dynamical theory of heat it has been shown that there is 
another and far more important expenditure of heat, 
which should have been provided for.’ 

Siemens, in the discussion, rightly upheld the regene- 
rator as useful, but saw that there were limitations to its 
use. Mr. Hawksley contended that the regenerator was 
useless. Mr. Pole considered that the regenerator was 
useful, but he did not definitely adopt the mechanical 
theory of heat. He stated :— ; 

‘It must be allowed that the general action of caloric 
in producing power was still involved in much obscurity. 
The heat was often considered in reference to its quantity 
only, but it was certain also that its intensity perform 
a very important t; and it had even been surmised 
that power might Le cbtoinnd by the reduction of inten- 
sity alone, without any ouanee of quantity.” 

Armstrong concurred with Siemens and Pole. He 
believed in the utility of the regenerator, limited as 
described by both. Mr. Edward Woods certainly under- 
stood Siemens to have given 772 foot-pounds as the 
efficiency of an ideal heat-engine, because he stated that 
this showed there was still great room for improvement 
in Mr. E. A. Cowper had clear ideas. He 
said :-— 

“Steam, or gases, in expanding, and so giving out 
power, lost heat. Part of the sensible heat became latent 
in the production of power, and this heat could only be 
recovered by expending the power already produced in 
again condensing the steam back to its original bulk, 
when the latent heat again became sensible.” 

This discussion, then, puts us in the position of engi- 
neers at the date of the last meeting referred to—May 
17, 1853. Of all the distinguished engineers who spoke, 
Siemens alone had thoroughly apprehended the value of 
Joule’s results, and understood the ful! bearing of the 
mechanical equivalent of heat. He had not, however, 
on the Carnot cycle, or 
Thomson’s deductions from Carnot. He was under the 
impression that heat added in any way to a working fluid, 
raising the temperature, could be entirely converted into 
work by a sufficient expansion. He had not appreciated 
that, even if expansion be carried far enough to reduce 
the temperature to the original temperature before heat 
addition, yet complete conversion of the entire mechanical 
equivalent was impossible. When so able a man as 
Siemens had at this stage only reached partial enlighten- 
ment, it was evident thatb'much hard work and clear 
thinking required to be done before a well-founded theory 
of heat motive power could be obtained. The data for 
such a theory was accumulating ; and one of the most 
interesting circumstances connected with these Institu- 
tion of Civil Engineers’ papers was a communication from 
. Regnault to Colonel Sabine, Treasurer of the Royal 
Society, dated April, 1853, which was read at the meeb- 
ing, in which Regnault stated that :— 

““He was about to publish immediately a series of 
elaborate experimental researches on various subjects 
connected with the effects of heat on elastic fluids, the 
results of which would solve many questions long in 
dispute, and by means of which engineers might accu- 
rately calculate the effect of a given amount of fuel, in 
whatever way it was applied. M. Regnault communi- 
cated in anticipation that he had arrived at the number 
0.237 for the specific heat of air at constant pressure, and 
at 0.475 for that of steam under atmospheric elasticity, 
an a heat of water being taken in each case as 
unity. 

_ True to his word, Regnault produced his admirable 
investigations, and succeeded in solving many problems; 
but he did not settle the questions to the extent he had 
hoped. ven at the present time doubt arises as to the 
very values he gave for the specific heat of air and steam. 
e problem proved much more difficult than he had 
anticipated, and for modern engine purposes it cannot 
be considered as wholly solved now—fifty-five years later. 

This description of the position of the hot-air engine, 
as shown by the opinions of eminent engineers, is most 
useful as proving how much practical men were in need 
of the work of Thomson and Joule. It is not surprising 
that, of all the engineers present, Siemens appeared to 
be alone in thoroughly grasping the new ideas. Thom- 
son’s own conversion from the material theory of heat to 
the dynamical theory was not complete until 1851, and 
although he had then succeeded in reconciling the ideas 
of Joule and Carnot, it is not to be wondered at that 
engineers two years later had not quite succeeded in 
grasping the combination of the two laws. This combi- 
nation, however, supplied engineers with a new and accu- 
rate standard of measurement for studying and improving 
upon their heat-engines, and they were by no means slow 
in, grasping the help thus offered them by the abstract 
scientific man. The broad laws of thermodynamics have 
placed the theory of the jheat-engine in a position of cer- 
tainty, which was much needed. It would be a mistake 
to assume, however, that even the determination of the 
mechanical equivalent of heat and the second law of 
thermodynamics expressed in terms of an absolute thermo- 
metric scale had solved all the difficulties of the engineer 
desiring to determine the efficiency of his heat-engines. 
Thomson, Joule, Rankine, and their great Continental col- 
leagues, itis true, settled once and for all the broad laws of 
thermodynamics, but the Carnot cycle is a cycle which is, 
as has repeatedly shown, an impossible one in prac- 
tice. ay, ee engines have to operate upon im- 
"ese cycles. @ theory of these imperfect cycles has 

n worked out mostly during the last twenty-five years, 
although Rankine made a beginning in dealing with the 
theory of the Joule air-engine. For the first time he 
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showed the existence of what might be termed a cycle of 
constant efficiency in the case of the Joule air-engine. 
Assuming constant specific heat for the working fluid. I he 
calculates the efficiency of what we now call a constant- 
pressure air-engine between certain limits of temperature, 
and he gives the efficiency of the fluid where U = energy 
exerted, and H, = heat received, and r = ratio of com- 
pression and expansion :— 
ia oe 
H, 7 0.408 ” 

that is, he indicates in this formula that the thermal 
efficiency is independent of the maximum temperature as 
long as that maximum temperature exceeds the tempera- 
ture of adiabatic compression. He makes no statement, 
however, that this engine is within a certain range inde- 
pendent of the maximum temperature—that is, that 
maximum temperature does not increase effi- 
ciency. Subsequent work has shown that, on a simple 
assumption, such as constant specific heat, many engine 
cycles exist of a practicable nature having high theo- 
retical efficiencies where the theoretical efficiency depends 
on one thing only—the ratio of compression. Some mis- 
understanding has arisen with regard to these imperfect 
cycles, and it has even been thought that such imperfect 
cycles would be contrary to the second law of thermo- 
dynamics. Lord Kelvin himself was of this opinion in 
1881. I —— remember a conversation I had with him 
at the Crown Iron Works, in Glasgow, over the results I 
had obtained from one of my early gas-engines. I had 
then come to the conclusion that the Otto cycle, as 
ordinarily operated, was a cycle of constant efficiency, and 
I explained this to Lord Kelvin. He had not followed such 
cycles, and his view then was that nosuch cycle could exist, 
because he thought it was contrary to the second law of 
thermodynamics. Some idea of this kind has been held 
by many scientific men, and has prevented the minute 
investigation of imperfect cycles of different kinds, be- 
cause of the feeling that the whole question of efficiency 
was entirely settled by the nature of the temperature 
limits—that is, by the maximum and minimum tempera- 
tures at the disposal of the engineer. It is true that these 
values, as has been shown, must always determine the 
extreme limit of possible efficiencies between certain tem- 
peratures, and in cycles of constant efficiency the par- 
ticular efficiency of the cycle is always less than the effi- 
ciency of a Carnot cycle engine working between the 
same limits of superior and inferior temperature. The 
investigation, however, of these imperfect cycles is much 
more difficult than the broad investigation of the 
general thermodynamic laws, because it requires accu- 
rate knowledge of the properties of the working 
fluid dealt with under conditions rendering obser- 
vation extremely difficult. The modern internal-com- 
bustion motor is the successor to the air-engine so 
fully discussed by eminent engineers of fifty-five years 
ago; and the forebodings of even so eminent a man as 
Faraday as to its ultimate success have proved unfounded. 
Great difficulties have been encountered and many discre- 
pancies have had to be explained, but a minute study of 
the nature of the working fluid has rendered it more and 
more possible to calculate the efficiencies to be expected 
under practical conditions. At the present time we can 
deal with almost any cycleor any working fluid with some 
fair approximation to an accurate result. Much work, 
however, is required before all problems of the working 
fluid can be said to be solved with regard to any heat- 
engine. Indeed, it may be said that under modern 
conditions of the use of steam even the properties of 
the working fluid—steam—have not yet been satis- 
factorily determined. The mere question of specific 
heat, for example, of steam and its variations of tem- 
perature and pressure is now under review, and important 
experiments are in progress in Britain and on the Con- 
tinent to determine those properties. The properties of 
the working fluid of the internal-combustion motor are 
also the subject of earnest study by many Continental and 
British investigators. Notwithstanding all the perplexi- 
ties involved in the minute study of the imperfect heat- 
engine cycles, we are in a very different ition to-day 
compared with the engineer of 1853. e know all the 
broad laws as to the conversion of heat into work, or of 
work into heat ; and, numerous as are the problems yet 
to be solved, we at least profit by the guiding light set 
out for us by Kelvin, Joule, and Rankine. 








INTERNATIONAL CONGRESS OF THE REFRIGERATING 
INDUSTRIES.— We have on various occasions drawn atten- 
tion to the first International Congress of the Refrigerat- 
ing Industries, to be held at the Sorbonne, Paris, from 
October 5 to 12. Among the papers by British members 
of the Con are the following, of interest to our 
readers, as down for reading and discussion :—A_ paper 
on “The Effects of Low Temperature, ” *by Sir W. 
Ramsay ; a paper on “ Liquid Air,” by Dr. L. A. Groth ; 
‘“* The Construction of Cold Stores,” by Mr. Hal Wil- 
liams ; ‘‘ Notes on Methods and Apparatus for Ascertain- 
ing the Heat, Conductivity, and Insulating Properties of 
Materials,” by Mr. W. D A. Bost; papers by Mr. C. M. 
Simons, Mr. F. W. J. Moore, and Mr. H. J. Ward on 
“The Refrigeration of, and Transport of Refrigerated, 
Fruit, &c. ; a paper by Mr. T. F. Mead on ‘“‘ Ice-Making 
and Ice-Machinery ;” and rs on ‘New Industrial 
Applications of Cold,” by Mr. H. Birkett; the “‘ Organi- 
sation of Cold-Storage Transport on ery amy 
rator- Cold-Storage Warehouses, and Charges,” by 
Mr. T.N. Wylie ; ‘* Organisation of Cold-Storage Trans- 

rt by Sea,” by Mr. J. T. Milton. Special railway 
acilities are granted to members attending the Congress, 
and, as far as can be gathered, the arrangements made for 
the business part of the Congress, and also for the soci«! 
side, appear to be most complete and give promise of 
great success. 
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The number of views given in the Specification Drawings is stated 
in each case ; where none is tioned, the Specification is not 
illustrated. 

Where inventions are communicated abroad, the Names, 
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Any person may, at any time within two months from the date of 
the advertisement of the rt of a Complete Specification, 
give notice at the Patent O, of opposition to the grant of a 
Patent on any of the grow mentioned in the Act. 


ELECTRICAL APPARATUS. 


12,257. E. J. Davy, East Croydon. Arc-Lamps. 
{4 Figs.) May 25, 1906.—This invention relates to electric arc- 
lamps in which the arc is formed between the adjacent ends of 
inclined carbons, and in which the positive and negative elec- 
trodes are each composed of more than one carbon or pencil, 
and consists in the special arrangement whereby the whole or 
greater part of the energy of the weight is directed only to feed- 
ing the carbons, and is not dissipated in pressing outwards on 
the guide-tubes. The carbons are fed by gravity through the 
tubular converging guides b. Each carbon r secured at its 
upper end in spring carbon-holders, and pressed downwards by 
means of weights / mounted to slide on guide-rods, and which are 
connected by plates, or flat wings, with links 0 and with the 

















carbon-holders. The weight is arranged to pull on the carbons, 
and the pull is so arranged that it is nearly parallel to the carbons. 
This arrangement of the weight does away with a large amount 
of the friction in the guides, does not tend to spread the frame, 
and ensures a uniform feed ; and if one carbon should stick, the 
weight will be more or less concentrated on that carbon. In 
carrying out this arrangement the angle between the guide-tubes 
is made as acute as ble, but so that the two carbons meet at 
& more or less definite point notwithstanding any irregularities. 
The links o are, during some - of the travel of the weights J, 
parallel to the guide-tubes b, so that the weight exercises a 
direct pull on the carbon-holders, to feed them evenly downwards. 
(Accepted June 24, 1908.) 


MINING, METALLURGY, 
WORKING. 


16,339. The Safety Tread Syndicate, Limited, and 
J.J. McClelland, London. Sand-Moulding Machines. 
(8 Figs.) July 16, 1907.—The present invention has reference to 
sand-moulding machines. In machines of this class mould-boxes 
are employed which are placed upon trolleys and presented to 
the action of a rammer, by means of which the sand placed in the 
boxes is compressed around the patterns within the moulds. The 
object of the present invention is to provide means whereby the 
ramming may take place both upw and downwards. Accord- 
ing to the present invention, it is now proposed to employ on the 
trolleys, and movable therewith, rams which are used for ramming 
the sand in an upward direction, the withdrawal of the pattern 
after ramming being effected by the inversion of the mould and 
the lowering away of the flask by means of a vertically moving 
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table. This method of withdrawing patterns from sand-moulds 
is not in itself new, but its employment in conjunction with sta- 
tionary downwardly-working rams and ce tape pata oe J rams 
on movable trolleys permits of the production of results in ram- 
ming sand-moulds which have not hitherto been obtained. a, a 
&re a pair of trolleys provided with levers and links b, c for mov- 
ing them to and from the position, beneath the rammer, indicated 
by the dotted lines in the drawing. ¢ are metal boxes which con- 
tain the patterns and also rams for assisting in the compression 
of the sand, A are boxes or flasks which are detachably secured 
to the boxes e by means of cotter-pins or the like. On the boxes 
¢ are trunnions resting in bracket ngs on the trolleys a. k,k 
are rising and falling tables situated in line with the track of the 
trolleys a. In practice the boxes e and h are secured together, 














then alternately advanced to the dotted position, where the sand 


is rammed both from above and below. From above by means of 
the rammer, and from below by means of the ram in the box ¢. 
After each ramming operation the trolleys are moved outwards 
and by means of a crane or other suitable device the boxes ¢ and 
h locked together are turned completely over on the trunnions on 
to the tables k, see right-hand side of the drawing. The cotter-pins 
are then knocked out and the tables & are lowered, and with them 
the flasks A, while the boxes e are retained by the crane and the 

gs. The lowering of the tables k with the flasks A thereon 
withdraws the patterns from the sand contained in the said flasks. 
The box ¢ can then be turned back and covered up again with 
other flasks, which are in turn filled and rammed while the flasks 
hare removed from the tables & and carried away. (Acce, 
June 24, 1908.) 


MOTOR ROAD VEHICLES. 
M. Drake, Westminster. Anti-Skid 
Figs.) October 11, 1907.—The object of this in- 


lied vehicles with devices 
the ordinary wheels are 


22,415. B. 
Devices. [3 
vention is to provide ly-p 
which will prevent skidding, although 
used. According to this invention, the mud which is the cause 
of skidding is removed from the immediate path of the wheels, so 
that any ordinary wheel can obtain a grip of the road. In front 
of the wheels a of the vehicle a number of scrapers b, made of 
metal or other suitable material, are provided. The scrapers 
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are held in arms c pivoted at d, and pressed down on the road by 
means of springs ¢ attached to brackets /. e scrapers may be 
raised off the road when not required in any suitable manner. 
The scrapers b are arranged at an angle so that the mud dis- 
placed by them is thrown under the vehicle, and splashing of 
assing pedestrians thereby avoided. One scraper may be used 
ns of a number, but it is preferable to use a number of short 
scrapers, as these are better able to adjust themselves to the 
irregularities of the road. The scrapers may be either placed in 
line or one behind the other. (Accepted June 24, 1908.) 


23,637. C. J. Megevet and P. Weber, Geneva, 
Switzerland. Radiators. (3 Figs.) October 25, 1907.— 
This invention relates to a particular construction of hub f 
rotary coolers or radiators for internal-combustion engines, in 
which the cooling water of the cylinder jackets is cooled to the 
lowest possible degree by forcing it through the hollow vanes of a 
fan-like rotary cooler. According to the present invention, the 
boss of the cooler is mounted on a stationary axis having inlet 
and outlet water but instead of forming the circum- 
ferential passages in the boes, as heretofore, they are formed as 

ves in the stationary axis, and connected by tubes with the 
ollow vanes. A stationary inner axis f contains two ——_ g 
and h. On the axis f is accurately fitted a boss b, capable of rotat- 








ing thereon, the joint between them being absolutely water-tight. 
At the inner end of the rotatable boss b is fixed or formed there- 
with a driving pulley, which is driven from the pulley & on the 
shaft of pump?. With the boss } are connected a number of 
hollow vanes ¢ by means of short tubes d in corresponding 
holes of the boss b, whilst tubes e connected to the upper ends of 
the hollow vanes c lead to a second row of openings in the boss b. 
The openings for the short tubes and the tubes ¢ lead to grooves 
formed in the axis f and leading to the passages g andh. The 
cooler operates as follows :—The pump ‘ forces the hot water 
through the passage g, ite groove and the short tubes into the 
rotating hollow vanes c. Here the wateris cooled down and then 
passes back to the cylinder jacket through the tubes e, and pas- 
sage h. (Accepted June 24, 1908.) 


RAILWAYS AND TRAMWAYS. 


513. W. H. Kitson, Leeds. Railway Wheels. 
(6 Figs.] April 4, 1908,—The object of this invention is to prevent 
creeping or turning of the tyre upon the wheel body or centre. 
For this purpose, the wheel body, ora part or parts affixed thereto, 
and the wheel tyre have their faces formed with recesses, which 
are arranged to register with each other, the tyre being then 
locked against turning movement in relation to the wheel body by 
plates or bars which extend radially through the recesses on the 
wheel body, or part or parts affixed thereto, into the recesses in 
the wheel tyre. The recesses may be dovetailed, and the bars or 
plates made of corresponding cross-section ; the latter may be 
retained in pa ~ by the transverse bolts which secure the 

e 





blocks of material, such as wood, d the removable ring which, when 
secured in place by the transverse bolts, retains the tyre upon 
the wheel body. /, f are radial recesses formed in the projecting 
peripheral bead of the wheel body a, and g,g are corresponding 
recesses formed in the face of the wheel tyre, the said recesses 
being dovetailed (see Fig. 8); 2, hare plates which fit the 
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recesses, and are formed with holes, through which the transverse 
bolts pass. As will be understood, the tes h, h, being radial, 
will permit slight enlargement of the tyres, such as occurs owing 
to the rolling of the wheels and the application of the brakes, but 
will effectually prevent any turning movement of the tyres in 
relation to the wheel bodies or centres. (Accepted June 17, 1908.) 


SHIPS AND NAUTICAL APPLIANCES. 


23,393. J. Patterson, Glasgow. Steering Machi- 

. (5 Figs.) October 23, 1907.—According to this invention, 

and in order to prevent damage to the controlling valve-gear, 
there is inte’ in the gearing between the rudder and that 
gear an elastic device giving way under a determinate excessive 
pressure, but returning to normal position when the excessive 
pressure is removed, and so preserving correct relation between 
rudder and controlling valve-gear. admission of steam to 
the steering-engine is controlled by a controlling-valve, and this 
valve is operated by gearing of toothed epicyclic form and con- 
sists of a spider E!, carrying a planetary pinion E2, and loose upon 
a-shaft E%, this shaft being operated from the steering station. 
The spider E! is carried upon a long boss, having formed upon it 
an eccentric E5, cpentins through a strap the controlling valve 
indle E7. The shaft E* carries upon it a pinion G, gearing with 

e planetary pinion E2. The pinion E? also with an internal 
wheel G! keyed upon a shaft G2. The shaft G2 is operated by the 
steering-engine. The elastic device is arranged upon the hori- 
zontal shaft Gina casing H. In the particular example of the 
device shown here, there is employed a compound epicyclic train 
—this with the object of obtaining in simple manner and within 
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small di t period of elasticity. One member of 
the epicyclic train, consisting of a bevel-pinion H!, is keyed to the 
shaft G5. The other member, bevel pinion H?, is formed upon a 
sleeve H3, upon which is keyed the bevel-wheel G4. Two sets of 
intermediate and planetary pinions H4, H® are carried upon 
spiders loose upon the shaft G®, and these gear with the pinions 
H!, H2, and also with what may be termed asub-member between 
them and consisting of a pair of pinions J, J! formed back to back 
and loose upon the shaft G®. The spiders have formed upon them 
sectors of teeth, and there pore with these teeth, racks J3 guided 
transversely in the casing H. In normal operation the pialon Hl 
rotating with the shaft rotates the pinion H®5 upon its pin on the 
spider, and it in its turn rotates the pinion J!. The pinion J? 
rotates the pinion H4 upon its pin on the spider, which, in ite turn, 
rotates the pinion H?, and so the controlling valve gear, the 
spiders being meantime held up to their work by springs K! actin 
rough the racks J®, If, however, the pinion H? meets wit 
undue resistance, in addition to the pinions H4, H5 rotating upon 
their pins, the spiders also rotate, moving the racks J3 and com- 
pressing the springs K'. Thus the shock or resistance cannot 
exceed that which will cause compression of the springs. (Ac- 
cepted June 24, 1908.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 





9190. Societe Anonyme Westtgghemse, Paris, and 
M. Leblanc, Croissy, France. mdensers. [1 Fig.) 
April 28, 1 — The present invention has for its object a 

densi hamber for ejector condensers of the so-called 





58 
parallel-flow type, in which the condensing water and the steam 
to be condensed flow in the same direction. The condensing 
chamber is constituted by a cylindrical shell 1, in the upper part 
of which is arranged an annular chamber 2, into which the injec- 
tion water flows. In this annular chamber are ed nozzles 3 
through which the condensing water freely falls. The energy 








Placed on the trolleys a and filled with sand. The trolleys are 





Mansell or other tyre-retaining rings in place. @ is the metallic 
wheel body with recessed periphery, b the tyre, c the oning 





residing in the water is utilised to subject the incondensable pro- 
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ducts, such as air, toa certain amount of com 

water nozzle constituted by a conical shell 4 adapted to divide th 
condensing chamber into two com 

centre of which is arranged a cono piece 

shown that under these conditions the press' 

ment 6 may be higher by 2 to 3 centimetres of me 

pressure in the compartment 7, which permits o' 
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discharged at a higher pressure. Further, the steam in ing 
the throat 8 of the water nozzle is thoroughly condensed, as in 
condensers of the counter-flow type. The condensing water and 
the water of condensation are discharged by a cen pump 
10 or by & pews rey «I pump. The air is disch from the 
eompartment 6 by a dry vacuum pump connected with the outlet 
9 arra: in the upper part of the compartment 6. (Accepted 
June 17, 1908.) 


6814. J.G. A. Kitchen, Lancaster. Tube-Cleaning 
Apparatus. (3 Figs.) March 27, 1908 —This invention relates 
to an improved construction of tube-cleaner, which is particularly 
adapted for use in cases where, from want of room, long rigid ap- 
pliances cannot be conveniently used, and more cularly in 
cases where the tubes are helical or otherwise curved and fixed to 
the outside of a steam and water chamber. In the improved tube- 
cleaner, a length of flexible material, preferably of metal, is em- 
ployed, and sufficiently rigid to withstand being pushed from one 
Sad eguinst any ove t likely to be found in the tubes, the said 
length being coiled, or otherwise contained, in a casing provided 
with means for forcing it out through a nozzle —- to enter 
or bear against the orifice of the tube, an adjustable strut or its 





equivalent preferably being provided to hold the casing in posi- 
tion in confined places while the length is being drawn or wound 
in or out by hand. A chain, such as 1, is used for the cleaner, and 
this is normally coiled in a spiral guideway 2 formed in the 
casing 8. A sprocket-wheel 4 fixed to a rod 5 is mounted in the 
casing so as to engage the chain1. The rod 5 is provided with a 
handle, The Gasing 3 has a nozzle 8 and at the opposite side of 
the casing i+ provided with an adjustable screw centre 9, which 
can be screwed out against any solid resistance, such as the — 
site wall of thé steam cr water drum, and thereby fix the casing 
with its nozzle in the mouth of the tube opposite, while the handle 
aye turned and the scraper is being used. (Accepted June 17, 
1 


11,580, Limited, A. Jude 
and &. K. Morcom Turbines. [13 
Figs.) May 17, 1907.—This invention relates to turbines for 
expansible fluids having a balancing piston of minimum diameter, 
and consists in means for facilitating the attainment of a balance 
of the one-way axial forces exerted on the rotor, comprising a 
combination of a drum portion with a wheel portion of the rotor, 
the conditions being such that the statical fluid pressure on the 
opposite surfaces of the wheel portion is the same, and also on the 
opposite surfaces of each of the series of vanes of the drum 
portion, the turbine being of the so-called impulse type both in 
the wheel portion and alsoin the drum portion. a! and a? are 
wheel portions of the rotor by means of which the steam under. 
goes two stages of expansion, these being followed by a series of 
expansions carricd out in the drum portions b!, )2, b° of the rotor. 
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By adopting such conditions that the fluid, in flowing from the 
supply = e to ll Rag oars d, ae a fall of 
pressure corresponding acquirement of velocity -ene 

which is utilised in passing the double series of rau of ; 
wheel a! without further alteration of static pressure in ite 
progress past the vanes thereof, there will be the same fluid 
pressure on both sides of the wheel a). If corresponding condi- 
tions occur in respect to the flow from [the compartment d to 
the compartment ¢, and passage through the double series of 
vanes of the wheel a2, the ay ey will be alike also on both 
sides of the wheel a%. Thus by the twofold expansion the pres- 
sure will be very considerably reduced without incurring much 
thrust on the rotor in an axial direction, such thrust as occurs 
being due to the fluid pressures on the annular areas ¢! and e2 
of the bosses of the wheels a! and a2. Additional axial thrust 
from right to left will be due to the fluid pressure on the drum 





portions of the rotor; but by the combination of wheel and drum 
with impulse action on both, as above described, the one-way 
axial force on the rotor can be kept relatively small. To balance 
this force by a piston / of the least diameter, one side g! thereof 
is subjec to the initial e of the steam by the pipe con- 
nection A}, and the o; ite side g? to the terminal pressure of 
the steam by the pipe h2, which, when a condenser is used, 
will be less than the atmospheric pressure. (Accepted June 24, 


1908.) 

15,045. BR. G. Brooke, Macclesfield, Plug-Cocks. 
(6 Figs.} June 29, 1907.—This invention relates to plug-cocks of 
the type in which a cylindrical plug is employed in connection 
with a correspondingly shaped 1 — inlet and outlet 
P ges. The p t invention has for object to provide a 
— and comparatively inexpensive construction of plug-cock, 
having a cylindrical plug, which can be continuously maintained 
in a fluid or pressure-tight condition in relation to its surround- 
ing barrel, independently, to a large extent, of the actual fit of 
the plug therein, without the necessity of making use of 
packing in the barrel. For this purpose, one or each of the pas- 
sages in the cock barrel for the inlet or outlet of fluid is provided 
with a loose sleeve, one end of which is adapted to fit the plug 
and make a yielding or elastic fluid-tight joint therewith, such 
as has been in connection with rotary disc-valves, by 
means of a suitable yielding pressure device, such as a pack- 
ing, which at the same time makes a fluid - pressure - tight 
— between the sleeve and the surrounding portion of the 

rel or packing. In the construction of cock shown, the branch 
portion @ of the cock barrel b, constituting the inlet or outlet 
passage as required, contains a sleeve c which fits such passage, 
and is free to slide endways therein. One end of the sleeve is 
made to practically constitute a portion of the barrel b, and is so 
arranged that it can be —_— against the adjoining portion of 
the plug d so as to fit tightly against the same independently of 
the said barrel. This is effected by forming the sleeve near to its 
outer end with a surrounding ring or collar ¢ that is arranged 
within a stuffing-box f formed in the inlet or outlet branch portion 
a. Suitable packing g is inserted between the end of the sleeve c 
and the surrounding wall of the stuffing- box, and is forced 
against the outer face of the ring or collar e by a ring or gland h, 
which is screwed or otherwise forced against the packing. By 
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this means the packing g is caused to make a fluid-tight joint 
between the sleeve c and its surrounding casing, and the inner 
end of the sleeve is forced into contact with the plug d witha 
yielding or elastic pressure, by reason of the compressible or 
yielding nature of the packing employed. In machining the cock 
barrel b, the branch-pipe a to receive the sleeve c is first bored 
out for the reception of the sleeve and to form the stuffing-box /. 
A washer of suitable thickness is then placed on the sleeve, so 
that when the latter is inserted in the bored-out passage the said 
washer will be located between the inner end of the stuffing-box 
and the adjacent inner face of the ring or collare. The sleeve c 
fitted with the washer is then clamped in its innermost position 
in the passage, the inner end of such sleeve projecting into the 
cored-out hole in the barrel for the valve or plug, so that when 
the said hole is bored to the required diameter the inner end of 
the sleeve will be flush with, and form part of, the inner surface 
of the barrel. The washer is then removed, and the sleeve is 
—— of an inward motion to an extent corresponding to the 
thickness of the washer, to compensate for wear of the inner end 
of the sleeve, or of the surface of the plug, or both. As the cylin- 
drical pics d is always somewhat smaller in diameter than the 
bore of the barrel b, and the end of the sleeve c, when made as 
above described, is of the same radius as the barrel, the sleeve 
will not theoretically fit the plug. Therefore, in some cases where 
very great accuracy is required, as, for instance, when the cock 
is to be used for high-pressure apparatus, the inner curved face of 
the sleeve may be made of the same radius as the plug itself, 
instead of that of the barrel. This may conveniently be done, 
after borirg out the barrel with the sleeve in place as described, 
by means of a revolving reamer, having the same diameter as the 
pus: applied to the inner face of the sleeve only, so that the 
jatter will have a different radins of curvature to that of the 
barrel. (Accepted June 24, 1908.) 


TEXTILE MACHINERY. 


13,852. E. Hollingworth, Dobcross. (Crompton and 
Knowles, Loom Works, Worcester, U.S.A.) Looms. [4 Figs.) 
June 15, 1907.—This invention relates to a shuttle-box motion 
and shuttle-changing mechanism for looms which have a plurality 
of drop or change shuttle-boxes at each end, and by means of 
which the weaver may change a shuttle, or substitute a shuttle 
having a full supply of filling for a shuttle having the filling 
substantially or practically exhausted, whenever he wishes. 
According to this invention, a particularly constructed cam-box 
motion and two additional shuttle-boxes or cells are employed 
atone end of theloom. The boxes or cells may be of any well- 
known construction employed in shuttle-changing looms. One of 
the additional boxes or cells is preferably for the spare shuttle, 
which is placed therein by the weaver, preparatory to changing a 
shuttle, and the other additional shuttle-box or cell is preferably 
to receive the shuttle to be exchanged, the shuttle-boxes or cells 
intermediate the upper and lowest boxes being of the usual con- 
struction and operation. The change shuttle-boxes shown 
consist of two ordinary shuttle-boxes or cells 10, and an addi- 
tional shuttle-box or cell 11, located above the two shuttle-boxes 
10, for the spare shuttle, which is placed therein by the weaver, 

reparatory to changing shuttles, and a second additional shuttle- 

x or cell 12, below the two ordinary shuttle-boxes 10, to 
receive the shuttle to be hanged. 8S d to the end 
frame is a stationary stud 13, on which is loosely mounted 
&@ gear 14, which is in mesh with, and rotated by, an inter- 
mediate gear 15, driven by a pinion 17 on the crankshaft 
6. The gear 14 has secured thereto, to revolve therewith, 
@ cam 19. The cam 19 operates an angle lever 20, which is 
connected to the drop or change shuttle-boxes, not shown, at the 
other end of the loom, to raise and lower said shuttle-boxes. The 
cam 19 also operates a second lever 27, which is connected through 
rod 29 and lever 30 to the vertically-moving box rod 9 carrying 
the shuttle-boxes. The upper end of the rod 31 is connected to a 
lever 32, by a second cam 34. The up and down move- 
ment of the lever 82 by the action of the cam 384 causes, through 
the rod 31, different pivotal or fulcrum positions of the lever 30, 
and, in combination with the movement of the lever 27, the move- 








ment of the lever 30 and rod 9 causes the vertical movement of the 
shuttle-boxes, to cause the additional shuttle-box or cell 12 to be 
brought on a line with the race-way, to receive the shuttle to be 
exchanged, and then the additional shuttle-box or cell 11 to be 
brought on a line with the race-way, to have the spare shuttle 
therein picked, according to the movement of the second cam 34. 
The cam 34 is secured to a second gear 35, which is loose on the stud 
13. The gear 35is mutilated, or bas some of its teeth removed or 
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left off, and it is in vertical alignment with, and is operated, at 
the proper time, by the intermediate pinion 15, said pinion being 
of sufficient width to operate both gears 14 and 35. The gear 35 
is only operated by the pinion 15 when the weaver indicates for 
the change of shuttle, to bring the additional shuttle-box or cell 
12 in line with the race-way to receive the shuttle to be ex- 
changed, and then to bring the additional shuttle-box or cell 11 
in line with the race-way, to have the spare shuttle therein picked. 
(Accepted June 17, 1908.) 


MISCELLANEOUS. 


9563. A. G. Bloxam. London. (Siemens and Halske 
Aktiengesellschaft. Berlin, Germany.) Glass Manufacture. 
(2 Figs.) May 2, 1968.—The present invention comprises a process 
whereby high-quality glass may be produced more cheaply and 
simply than heretofore, and in a manner more advantageous for 
the subsequent working of the glass. The temperature required 
in the improved process is obtained by means of an alternating 
current induced within an already molten mass of glass. The 
temperature can easily be brought to, and kept at, that necessary 
for the desired fluidity of the molten mass, and the movements 
set up within the mass owing to the action of the alternating 
current make the mass perfectly homogeneous, so that a product 
is obtained which is more free from striations and bubbles than 


Fig.t. 


ad 


(9569 


hitherto. Furthermore, the new method has the advantage that 
there is considerably smaller radiation of heat than was the case 
in the methods hitherto used. a is an annular glass pot contain- 
ing the molten mass and surrounding one limb of the closed iron 
core b. The pot is preferably vaulted, and has around it working 
openings c. as the primary coil for energising tl.e furnace. The 
currents transmitted through this coil induce a current in the 
molten mass contained in the pot, which current produces the 
heat necessary for attaining or maintaining a certain temperature 
in the molten bath. The operations of melting and refining can 
be performed in the same vessel. For example, by subdividing 
the pot in the usual manner by small bridges dipping into the 
molten mass, refining chambers can be formed. (Accepted 
June 17, 1908, 
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THE BRITISH ASSOCIATION AT 
DUBLIN, 


SECTION G.—ENGINEERING. 


In our last issue we ors the opening pro- 
ceedings of the meeting of the British Association 
for the Advancement of Science at Dublin on 
Wednesday evening, the 2nd inst. On Thurs- 
day, the 3rd, the Engineering Section met under 
the presidency of Mr. Dugald Clerk, F.R.S., 
M. Inst. C.E., who took as the theme of his inau- 
gural discourse the development of theoretical 
dynamics during the past century. 


Tue Prestpent’s ADDREss. 


The text of Mr. Clerk’s address was printed in 
full in our last issue, and thus we need only refer 
cursorily to it here. He showed by quotations from 
discussions at the Institution of Civil Engineers in 
1853 that though practical men had succeeded, by a 
process of trial-and-error, in bringing the steam- 
engine to a high degree of perfection, Siemens 
appears to have been the only engineer of eminence 
who at that date had recognised the importance of 
Joule’s work, of which an account had been given 
at the Cork meeting of the British Association in 
1843. 

At the date of the discussion at the Institu- 
tion of Civil Engineers much interest was being 
taken in the Stirling and Ericsson air-engines ; 
and it was a common belief that by the use of 
the regenerative principle the same quantity of 
heat could be used over and over again, or, as 
Ericsson said, that in his engine ‘‘the production 
of mechanical force by heat is unaccompanied by 
loss of heat.” No blame, Mr. Clerk continued, 
attached to the eminent engineers who, at the 
date named, held these erroneous views, since 
it was only two years previously that Kelvin 
had succeeded in reconciling the work of Joule 
and Carnot, which for long appeared in direct con- 
tradiction with each other. He further pointed 
out that the fixing of these broad laws of thermo- 
dynamics was far from solving all the difficulties 
of the engineer in predetermining the efficiency of 
his heat-engines. In fact, in one respect these laws 
had retarded progress by preventing the minute 
examination of imperfect cycles of different kinds, 
such as had necessarily to be used in practice. 

Sir W. H. White moved a vote of thanks to the 
President for his address, which proved, he said, 
a worthy addition to the list of applications of pure 
science to the needs of the engineer, and was full 
representative of the great change in practice which 
had marked the latter half of the past century. In 
his abstracts, however, Mr. Clerk had made it 
appear that engineers of the date in question had 
very little knowledge of what was then agitating 
the scientific world, but their training and experi- 
ence, he would himself remark, had not been such 
as to enable them to appreciate the important steps 
then being taken in the realms of pure science, the 
practical applications of which came only many 
years later. As an old pupil of Rankine, he 
was glad to hear Mr. Clerk’s appreciation of the 
work of that eminent man, who, in fact, formed 
in an extraordinary degree the connecting-link 
between pure science and the practice of engi- 
neering. ineers now combined scientific and 
mechanical training; but with these advantages 
they should be merciful in their judgment of those 
who had acted the of pioneers. Concluding, 
he remarked that the address was excellent, alike 
as a piece of history and as a suggestion as to 
probable developments in the future. 

Mr. Clerk, in responding to the vote of thanks, 
expressed the hope that nothing in his address would 
be taken as a reflection on the ability of past engi- 
neers, who, as he remarked in his opening passages, 
had, in spite of their ignorance of thermodynamics, 
built highly successful steam-engines. An engi- 
neer, in short, had to do things whether he fully 
understood them or not, and his success was 
measured by his actual accomplishments, and not 
by his knowledge of science. Things, in short, 
were almost always done before they were ex- 
plained. After they had been brought into exist- 
ence the purely scientific man came along, and 
Saw, say, steam-engines at work in thousands, 
and asked on what principle did these operate. 
The engineer, like Nature, worked largely by 
® slow process of selection—a process which was 
really a most scientific one—and he did his work, 
moreover, under less favourable conditions than the 





purely scientific man. Nature, however, was her- 
self the critic of the engineer, and if he built an 
engine which would not work, or a bridge that 
toppled over, there was no ible method of 
concealing his errors. The modern engineer wished 
both to do things and to understand them, whilst 
the engineers of a past generation managed to 
accomplish very many things with but a very mode- 
rate idea of how they actually worked. 


Recent ApvaNces IN STEAM-TURBINES. 


In calling on Mr. Gerald Stoney to read his paper, 
entitled ‘'Recent Developments in Steam-Tur- 
bines,” Mr. Dugald Clerk remarked that it was 
most appropriate that at that meeting in Dublin 
they should have a paper by one eminent Irish 
engineer describing the invention of another Irish 
engineer. . 

r. Stoney then read his paper in which he 
stated that it was now possible to construct con- 
tinuous-current dynamos in which 1500 kilowatts 
were developed in a singlearmature. For many 
years tutbo-dynamos had been looked at askance 
by engineers on account of commutation troubles, 
the ordinary constants applicable to slow-speed 
dynamos being far exceeded in the case of turbine- 
driven units. Some form of compensation was 
therefore necessary, but commutating poles had 
not proved satisfactory in practice, and as a con- 
sequence they had been combined with compen- 
sating windings. Even better commutation was, 
however, obtained by using compensating windings 
alone. This was generally concentrated on the pole- 

jeces, and was made with 2 to 24 times the num- 

r of ampere-turns on the armature, so as to both 
compensate for leakage and give a good commu- 
tating field. In this method there was no iron 
compensating pole, and thus no self-induction to 
cause time-lag at sudden changes of load, and as 
the field of the gap between the poles was in air, it 
responded instantly to changes of current in the 
compensating winding, thus avoiding the sparking 
which arose under similar conditions with com- 
mutating poles. The risk of a flash-over was thus 
largely reduced. Further, as there was no iron to 
be saturated, the commutating field was always 
strictly proportional to the load, and made it 
possible to operate satisfactorily dynamos required 
to give varying voltages without outside adjustment 
of the compensating field. 

Coming to turbine alternators, Mr. Stoney said 
that of late years the staying of the end-windings 
had received special attention, as it had been found 
that should a ‘‘ short” occur the stresses developed 
were such as to break the insulation and cause 
disaster. For rotors he preferred the salient pole 
type, as ventilation was more easily provided, and 
improvements made in protecting and supporting 
the field-coils of this type of rotor had resulted ina 
design giving great a with a maximum 
utilisation of the space available. One improve- 
ment had been the enclosing of every coil in a tight 
sheath of sheet steel, so that any movement which 
took place due to centrifugal force was between the 
steel sheath and the body of the rotor, so that the 
insulation was not ex to rubbing. 

The voltage regulation of alternators working on 
an inductive load, which tended to demagnetise the 
rotor, had been improved by the adoption of a 
method of compounding, represented diagrammati- 
cally in Fig. 1. Here the poles of the exciter were 
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bridged as indicated, with the result that some of 
the magnetism of the field leaked along this path in 
place of passing through the armature. The bridge- 
piece was itself wound, and connected up to the 
alternator in such a way that as the load increased a 
stronger and stronger alternating current traversed 
this bridge, and this had the effect of choking back 
the magnetism. A greater proportion of the exciter- 


field passed therefore through the armature, thus 
raising the voltage of the exciter circuit, and the 
drop, which would otherwise take place in the 
alternator circuit, was thus prevented, and, in fact, 
matters could be so arranged that as the load came 
on, the voltage of the main circuit rose. 
Referring to turbo-blowers, Mr. Stoney said tha 
a size often called for was one furnishing 50,000 
cubic feet of air per minute at 10 lb. to 15 Ib. pres- 
sure. Such a turbo-blower weighed 25 tons, whilst 
an equivalent reciprocating one would weigh about 
450 tons. Coming to marine work, he paid a warm 
tribute to the courage and foresight of the Cunard 
Company in venturing the step from marine tur- 
bines of 8000 horse-power to 65,000 horse-power. 
The turbines of the Mauretania and Lusitania had, 
he stated, proved very economical of steam, a con- 
sumption of but 12.77 lb. per shaft horse-power 
having been attained as an average for the com- 
— trip across the Atlantic, the steam pressure 
ing 150 lb. at the entrance to the turbine, and the 
vacuum 28.3in., with the barometer at 30 in. 
to the present, he continued, the steam-turbine had 
been used almost entirely for ships of 17 to 18 knots 
and more ; and it might generally be said that about 
15 knots was the lowest s at which the turbine 
could compete satisfactorily with the reciprocating 
engine. By using the latter type for the high- 
—— portion of the expansion, and the turbine 
or the low-pressure of the range, where the 
volume to be dealt with was large, a combination 
was obtained which had an economy of 15 per cent. 
over that of the best reciprocating marine engine. 
In the combination the reciprocator would expand 
down to atmosphere, and the remainder of the 
work could be done in the turbine. The two com- 
ponents of the complete plant might be 
in different ways; but on the ships now building 
the reciprocating engines would drive the wing- 
shafts, and discharge into a single low-pressure tur- 
bine driving a central shaft. 
The discussion on Mr. Stoney’s paper was opened 
by Sir William H. White, who said that he had 
had the pleasure, when connected with the Elswick 
Works, of buying one of the very first of the 
Parsons steam-turbines made. These turbines had 
even then very great advantages for use in special 
circumstances, and the interest then exci had 
continued ever since. He had also, he might add, 
had much to do -with the development of the 
marine turbine, having been a member of the 
Cunard Committee, and had later still been even 
more closely associated with Mr. Parsons. The 
ition had now been reached that the reciprocat- 
ing marine engine must give way to the steam- 
turbine, and predictions were made that the latter 
must, in its turn, give way to the internal-combus- 
tion engine; but much remained to be done before 
this latter contingency could happen. Mr. Stoney 
had) not alluded to the Curtis marine turbine, 
but the results dbtained with this were pub- 
lished but very recently, and it was necessary to 
wait for further details before a complete com- 
— between the two types could be made. 
he work of the marine type, he proceeded, was 
differentiated from that of the land turbine by 
obvious facts, and considerations of screw efficiency 
were so important that the design of the turbine 
had had to be modified, so as to run it at a lower 
speed. This resulted in a large increase in dimen- 
sions, so that the nominal size of land turbines did 
not represent in any way the scale of a marine 
turbine of equal output. e Cunarders developed 
70,000 horse-power, but the was only 180 
revolutions per minute. The output of land tar- 
bines of the same size would be vastly grester, and 
the weight less. The step to be en ip con- 
structing the Ounard turbines was, however, so 
great that those responsible thought it best to 
sepure every guarantee of success. They had had 
then experience in high-s cruisers of screws 
running at 180 to 200 revolutions per minute, and 
this speed was therefore taken as a standard. 
Even so, however, the advance made from the 
largest marine turbines then in existence to those 
of the Cunarders was equivalent to the whole of 
the advance made in reciprocating-engine practice 
in halfacentury. Speaking as one who had nothing 
to do with the detail design of the turbines, he 
wished to say that the engineers who did the work, 
and the Cunard Company, who had the courage to 
adopt the views of their committee, deserved every 
recognition for their courage and for the highly 
successful results attained. They had shown the 
way on a scale not likely to be exceeded for a long 
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time to come, as financial considerations would deter 
people from spending more than 1,500,000/. on a 
single ship. The combination of reciprocating 
engines and turbines marked the beginning of 
a great revolutionary change. The constant 
desire of owners to reduce -the coal bill would 
lead to this afrangement coming into ~general 
favour, and in addition to the boats now being 
built at Belfast, Messrs. Danny, he might add, 
were also adopting the system. The latter firm, it 
should be mentioned, had taken throughout a 
leading part in the application of the steam-turbine 
to marine work. Concluding, he would, he said, 
like to add that it was a matter of great concern to 
them a}l that a sad bereavement had made it impos- 
sible for Mr. Parsons himself to take part in that 
discussion. To his courage, skill, and scientific 
knowledge belonged the greater part of the credit 
for the modern development of the steam-turbine, 
a fact which would, he thought, be recognised even 
by other and rival workers in this field. 

The discussion was continued by Mr. W. Worby 
Beaumont, who remarked that though the older 
school of engineers did not do some of the minute 
work now done, yet they mg men great —- 
under great disadvantages. They made, indeed, 

uick and accurate work possible, without which 
the modern steam-turbine could not have been 
built. The work described by Mr. Stoney was in 
line with the advance in other departments of engi- 
neering in which machinery was being worked with 
higher and higher velocities in the moving parts. 
Daimler, for instance, took a 10-horse-power engine 
and by fitting it to run at a high speed turned it 
into a 20-horse-power engine. By the use of high 
velocities in the moving parts, not only was economy 
secured, but also a high power from small dimen- 
sions. The employment of exhaust-steam turbines, 
making use of steam rejected and wasted by other 
engines was, he considered, of immense importance 
in other fields as well as in marine work. 

In calling on Mr. Stoney to reply, Mr. Clerk re- 
marked that, like Sir William White, he had himself 
had reason to study the steam-turbine closely since 
1885. Ie had then carried out what he believed 
was the first actual brake test of a steam-turbine. 
The turbine in question ran at 10,000 revolutions 
a minute and showed in a wonderful way the effects 
of high speed in enabling a large output to be ob- 
tained from a small weight. Since 1885 marvellous 

rogress had been made, and speaking as one who 
had come into close contact with Mr. Parsons and 
Mr. Stoney, he could assert that they were engi- 
neers of the modern type, who not only did things, 
but, to a large extent, understood them, though 
Mr. Parsons always recognised that this under- 
standing was necessarily partial, as, indeed, must 
always be the case when we came to fundamentals 
in any department of knowledge. The steam- 
turbine, he might add, had developed along very 
interesting lines, opening up 4 range of working 
pressures previously unexplored. he triple-ex- 
pansion engine, for instance, worked with a most 
moderate degree of expansion, but in a low-pressure 
turbine the pressure fell from the atmosphere to 
4 in. of mercury, making a ‘sixty-fold expansion. 
‘'o expand sixty times in the cylinder of a recipro- 
esting engine would, on the other hand, necessitate 
dimensions with which Ericsson’s cylinder of 14 ft. 
diameter would ‘“‘notbeinit.” Owing to its 
capabilities in this direction, the turbine would 
develop in a wonderful way the utilisation of 
steam previously wasted, and thus should lengthen 
the industrial life of the kingdom, a consideration 
which conferred on his experimental work a dignity 
comforting to the engineer. 

Mr. Stoney, replying, in the first instance, to a 
question as to whether, when steam was by- 

assed into the low-pressure end of a turbine, the 
Uhaousete blades did not pump and compress 
the steam towards the high-pressure end, said that 
the ordinary turbine-blade did not either pum 
or compress. In a turbine the blades were arrang 
as indicated in Fig. 2, whilst to compress it was 
necessary to use blades shaped and placed as in- 
dicated diagrammatically in Fig. 3. In the con- 
ditions of working in question, the steam was 
simply chu'n:d up in the high-pressure end, 
but the oss thus occasioned was small. As 
Sir William White had said, marine turbines 
were enormously large when compared with land 
turbines. A 6000-kilowatt land machine just 
shipped to Sydney was about 6 ft. in maximum 
diameter, and ran at 750 revolutions per minute, 
the weight on its shaft being 15 tons. The low- 








pressure turbine of the Mauretania was 15 ft. in 
diameter, and the weight on its shaft was 120 tons. 
With respect to what had been said as to exhaust- 
steam turbines, he mentioned the fact that around 


Newcastle exhaust-steam turbines are being in- 
stalled in the collieries where there was much waste 
steam. These turbines fed the trunk mains of the 
Newcastle Electric Power Supply Company, so that 
Carville merely took the changes of load. 

At the conclusion of Mr. Stoney’s reply the 
meeting was adjourned till the next day. 


Gaseous Exp osrons. 


At a joint discussion last year at Leicester of the 
Chemical and Engineering Sections of the British 
Association it appeared that there was still much 
uncertainty as to the specific heat of gases at high 
temperatures. As a consequence, a committee was 
appointed, with Professor Hopkinson and Mr. 
Dugald Clerk as joint secretaries, to investigate 
gaseous explosions, with special reference to the 
temperatures attained. This report was discussed 
on Friday last, the 4th inst., by a joint meeting of 
the Physical, Chemical, and Engineering Sections. 
It isa highly valuable and interesting production, 
which, in addition to furnishing further experimental 
data on many of the points at issue, forms an ex- 
cellent and comprehensive summary of what is at 
present actually known concerning the phenomena 
in question. We commence the publication of this 
report in extenso in our present issue (see page 360), 
but it will be convenient that we should summarise 
it briefly here. 

It has long been common knowledge that in 
the gas-engine cylinder, and in explosion vessels, 
the temperature attained is less than it should be if 
the specific heat of the gases concerned was the 
same at high as at low temperatures, and if the com- 
bustion was iy ape and thermal equilibrium fully 
established at the moment of maximum pressure. 
With respect to the ordinary gaseous laws the 
Committee report that so far as the gas-engine is 
concerned Boyle’s law may be considered as holding 
under all conditions. But the law commonly ex- 
pressed as 

PV =CT 


is considered as less certainly applicable at the 
high temperatures attained, though experiments 
by Mallard, Le Chatelier, and Langen do seem 
to confirm it. In these experiments gases were 
exploded with different initial pressures, and the 
maximum compressions attained proved to be very 
fairly proportional to the initial pressures. The 
fact that this was found to be the case with all 
the gases experimented on is held by the Committee 
to afford support for the belief that up to 1700 deg. 
Cent., at any rate, the gas-thermometer is practically 
identical with the absolute thermodynamic. scale. 
This latter scale is fixed, it will be remembered, by 
the condition that any working substance employed 
in a perfect heat-engine does an equal amount of 
work for each fall of 1 deg. temperature on this 
absolute scale. It is quite independent of the 
special properties of any body. In spite of the 
belief expressed that the gas-thermometer agrees 
with this scale up to 1700 deg. at least, the Com- 
mittee remark that a direct comparison should be 
made, as practically nothing has been done in this 
way since the original experiments of Joule and 
Thomson. 

The report contains also a detailed discussion of 
the various measurements which have been made of 
the specific heat of different gases at different 
temperatures. Regnault’s values long held the 
field, and have been fairly well confirmed by similar 
experiments by other physicists. Thus between 
0 and 100 deg. the values found by Wiedemann 
and Regnault are as follow :— 





f H, co Air. 
Wiedemann eco 8 481 4.90 
Regnault . 484 4.88 4.86 


The figures given are the specific heats at ‘con- 





stant volume in calories per gramme molecule of 
the gas taken at standard temperature and pressure. 
By gramme molecules is meant the volume occupied 
at 760 deg. millimetre of mercury and at 0 deg. 
Cent. by a weight of a gas which, expressed in 
grammes, is numerically equal to the molecular 
weight of the gas. This volume is practically con- 
stant for all gases, and is equal to 22} litres. The 
values for the specific: heat above given can be re- 
duced to foot-pounds per cubic foot by multiplying 
them by 3.96. 

In Regnault’s and in Wiedemann’s experiments 
the specific heat of the gas was actually measured 
at constant pressure, the gas being passed steadily 
through a heater, and then through a calorimeter. 
Experiments made in a different way by Joly and 
by Mr. Swann in Professor Callendar’s laboratory 
indicate that the specific heat of air should be 4.98 
or 5 calories per gramme molecule, and Professor 
Callendar has pointed out a possible systematic error 
inseparable from experiments made by Regnault’s 
method. This arises from the fact that the correction 
for the flow of heat by conduction from the heater 
to the calorimeter is based on experiments made 
with no current of gas passing. hen the gas is 

ing through the connecting-tube, between the 
eater and the calorimeter, the temperature gradient 
there will be less steep, and the leakage of heat to 
the calorimeter correspondingly less than under the 
conditions in which the correction needed is de- 
termined. Regnault’s values are therefore, he con- 
siders, owas J too low by perhaps 2 or 3 per cent. ; 
but in high-temperature experiments of a similar 
nature, such as those by which Holborn and Wien 
have determined specific heats at constant pressure 
up to 1400 deg. Cent., the error becomes much more 
important, and the values obtained by these ex- 
perimenters are too low by perhaps 10 per cent. 

Another method of determining the specific heat 
of gases has been devised by Mr. Dugald Clerk. 
He explodes a charge of gas in the cylinder of a 
gas engine, and then, keeping the exhaust-valve 
closed, lets the piston make several strokes to 
and fro under the momentum of the fly-wheel. 
An optical indicator gives a diagram of successive 
strokes of the character indicated in Fig. 2 in the 
report (see page 361). Assuming that the tem- 
perature is known at the point B, then if there 
were no loss to the walls the theoretical value of 
the temperature at the point C can be calculated. 
Actually the temperature is less than this, partly 
because of a loss of heat to the walls. The loss 
to the walls whilst the piston passes from the 
point B to the point C and back to D is measured 
by the area D BC, and is therefore known. Mr. 
Clerk assumed that the loss from B to CO was to 
the loss from C to D in the ratio of the mean pres- 
sure along the line BC and the line C D respec- 
tively. Making this correction the actual tempera- 
ture at C could be compared with that theoretically 
due to the compression, and thus the specific heat 
obtained. The figures thus deduced were higher 
than those of Holborn and Wien, but, like t™® latter, 
show a large increase in the specific heat at high 
temperatures. 

Professor Bernard Hopkinson, however, finds 
evidence that the loss of heat is not the same on 
the compression and on the expansion strokes ; but 
is substantially less on the latter, so that Mr. Clerk’s 
values for the specific heat may be somewhat too 
high. Other experiments have been made by ex- 
ploding gases in closed vessels, a method which the 

ommittee observe would be excellent were it certain 
that the gases did not lose heat by radiation as well 
as by conduction at the moment of explosion, and 
that thermal equilibrium and chemical equilibrium 
were really attained at the period assumed by the 
experimenters. In the gas-engine cylinder, how- 
ever, the Committee conclude that the errors due 
to incomplete combustion and to dissociation are 
negligibly small. 

As the general result of their inquiry, the Com- 
mittee give the curve reproduced in Fig. 6 of 
the report (see page 364 of the present issue) as 
representing the most probable value of the total 
heat (above 100 deg. Cent.) at constant volume of 
a gramme molecule of gas-engine mixtures ex- 
pressed in calories. The value in foot-pounds per 
cubic foot is obtained by multiplying the ordinates 
by 3.96. 

In an appendix to the report Professor Callendar 
gives his reason for believing that the values of the 
specific heats of steam found by Holborn and Wien 
are considerably too low. ‘ 

On the invitation of Mr. Dagald Clerk, the dis- 
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cussion of the report was opened -by Dr. Glaze- 
brook, of the National Physical Laboratory, who 
congratulated the Committee upon having drawn up 
so clear and accurate a statement of our present 
knowledge of the internal energy of gases at high 
temperatures, and upon directing attention to the 

oints on which further inquiry was necessary. 

e was, he said, surprised that it was possible for 
them to give the specific heat of a gas-engine mix- 
ture to even the degree of accuracy represented by 
Fig. 6 of the report. It was evident, he continued, 
that the subject must be attacked on engineering 
lines, as it was clearly not sufficient to work at it in 
a small laboratory, though ultimately the aid of the 
physicist and chemist would be ne . He 
hoped that it would be found possible for Dr. 
Harker to carry up to 1800 deg. Cent. his work on 
the gas-thermometer, but the difficulties involved 
were very great. However, the National Physical 
Laboratory would be glad to put its resources at 
the service of the Committee. 

Dr. Harker was next called on by the President, 
and said that on the general subject of thermo- 
metry it might be of interest to note that in the 
current issue of Wiedemann’s Annalen Messrs. 
Holborn and Austin described a research on the 
vapour pressure of water between 50 deg. and 
200 deg. In this research they had found it neces- 
sary to establish the thermometer scale in the 
neighbourhood of 200 deg. Cent., and finally 
concluded that at this temperature mercury ther- 
mometers were not of much use. Hence they 
had adopted for their research the platinum scale 
advocated by Callendar two years ago as a secon- 
dary standard, and the experimenters in question 
made use also of Callendar’s A formula for reducing 
this scale to the absolute thermodynamic scale. 
This conversion of the Germans was, he thought, 
highly significant, the more especially as they took 
for a fixed point on the scale the melting-point of 
sulphur as 445 deg. Cent., as determined by 
Callendar and Griffiths, and by Chappuis and the 
speaker. English physicists had long fought for 
this result. Messrs. Holborn and Wien had veri- 
fied the platinum scale, as corrected, in the neigh- 
beatae of 200 deg. Cent., and found it to be accu- 
rate even with thermometers having very different 
values of A. They had been brought to this deci- 
sion by the impossibility of using the international 
hydrogen standard for temperatures much above 
150 deg. Cent., since hydrogen either combined 
with, or found its way through, most substances at 
high temperatures. Iridium-platinum containers 
were useless at 200 deg. Cent., whilst even quartz 
became pervious to the gas at 1000 deg. Cent. 
Coming to other matters, he thought it would be 
found that gas-thermometers would agree even 
better with the thermodynamic scale at high tem- 
peratures than at low, provided there was no 
dissociation. 

Principal Griffiths, who spoke next, said he was 
unable to criticise the report, as he had only 
received a copy of it that morning. It appeared, 
however, to be one of very great interest and 
importance to physicists. He had been much in- 
terested in what Dr. Harker had said. Personally, 
he had never faltered in his belief in the reliability 
of the platinum thermometer, and it was very satis- 
factory to learn that this was now recognised in 
Germany. It would not do for them, however, to 
be too complacent about the matter, for in 1873 a 
committee of Section A had formally reported that 
the platinum-resistance thermometer was a hopeless 
failure, and that there was no possibility of its 
yielding accurate results. In 1895 he had called the 
attention of the Physical Section to this report, 
and though it was not possible to exactly rescind 
it, it was admitted to have been a too hasty deduc. 
tion. It had always been a matter of regret to 
him that Joule and Thomson’s experiments re- 
mained the only direct comparison between the 
absolute scale of temperature and the readings -of 
the gas-thermometer, and he thought that a fresh 
comparison of the two scales should be an extremely 
attractive line of inquiry for a young physicist, 
even if conducted at moderate temperatures only. 

_ Sir Arthur Riicker, who was next called upon 
by the President, excused himself on the ground 
that he had not yet seen a copy of the report, but 
recalled the fact that Mr. Dagald Clerk, when his 
assistant at the Yorkshire College, thirty-four 
years ago, was even then occupying himself with 
the gas-engine. 

The President proposed that the next speakers 
should be chemists, since the chemical questions 








involved must really be settled ina definite form 
before it was possible to treat the problem with the 
minute accuracy of the physicist. He had always 
himself felt that in an explosion there must be a 
slowing down of the rate of combustion by the 
dilution of the inflammable matter by the products 
of combustion, and that this dilution was largely 
responsible for the apparent defect of temperature. 
Su uent work, however, shows that there were 
other actions in issue, but before the relative im- 
portance of these could be fixed the question as to 
the time at which chemical equilibrium was attained 
must be settled. To this end he had himself re- 
cently made a series of experiments with an explo- 
sion vessel consisting of a cylinder in which moved 
a piston. This piston when forced forward by the 
rise of a uncovered a port, through which the 
gases blewout, passing on their way through several 
layers of wire gauze, which damped out the com- 
bustion as in the ordinary Davy lamp. Samples of 
these gases were taken and analysed so as to deter- 
mine how much chemical energy had survived the 
explosion. In one series of experiments the charge 
consisted of 1 part of gas mixed with 7 of air, and 
the temperature attained was 1800 deg. Cent. 
Subsequent analyses showed that 1} to 2 cent. 
of the gases blown through 14 thousandths of a 
second after the attainment of the maximum tem- 

ture still remained unburnt. Had it been 
practicable to collect the products within ,} 5 second 
of the attainment of the maximum temperature, 
the fraction unburnt would, he thought, have been 
fully 5 to 6 per cent., and he was now endeavouring 
to test this. In another series of experiments with 
mixtures consisting of 1 of gas to 12 of air, about 
2 per cent. passed through the gauze unburnt. 
These results, he considered, definitely proved that 
the gases were not in complete chemical equilibrium 
in 14 thousandths of a second after the attain- 
ment of the maximum temperature, from which it 
seemed probable that combustion might not be 
quite complete within the period covered by the 
stroke of a gas-engine. 

Professor Harold Dixon, speaking as a chemist, 
considered that the explosion must take an appre- 
ciable time. In the case of a mixture of hydrogen 
and oxygen in an explosion started by a spark at 
one point he had found that the flame could travel 
some considerable distance before the maximum 
temperature was attained. Instantaneous ignition 
in a mixture of oxygen and hydrogen was therefore 
not a fact. As to what happened in a gas-engine 
cylinder he should not care to say. In his own 
experiments the periods involved were measured in 
thousandths of a second, and whether or not combus- 
tion would be quite complete in one-tenth of a 
second was not known to the speaker. Referring 
to Holborn’s determination of the specific heat of 
CO,, he said that he had himself tried to measure 
directly the specific heat of this body at constant 
volume by enclosing it in a thin but strong 
steel cylinder, which, after being charged with 
the gas and heated in a gas-furnace, was dropped 
bodily into the water of the calorimeter. In 
this manner he had made observations on CO, 
up to a temperature of 400 deg. Cent. These 
experiments showed undoubtedly a rise in the 
specific heat of CO, with the temperature ; but 
similar experiments with air gave no indication of 
such a change. He had also experimented by 
determining the velocity of sound in various gases 
at different temperatures, and in the case of CO, 
had obtained results up to a temperature of 400 deg. 
Cent., which were, he thought, accurate within 
1 percent. With air he had, with equal accuracy, 
gone up to a temperature of 500 deg. Cent., and 
with nitrogen up to 1000 deg. Cent., with an accuracy 
within perhaps 5 per cent. In the case of CO, it 
had not been possible to experiment above 400 deg. 
Cent., since beyond that limit the Barffed steel 
tubes used were attacked by the gas. He hoped, 
therefore, to try quartz tubes, but a length of 50 ft. 
was required. Experimenting in this way it was 
possible to determine with very considerable accu- 
racy the relative specific heats, under similar con- 
ditions, of CO,, oxygen, nitrogen, and argon, 
but not the absolute values. The curve he 
had obtained for CO, lay a little higher than, 
but parallel to, Holborn’s curve. With nitrogen 
he had worked at, considerably higher tempera- 
tures, and in this case his values lay lower than 
those of Holborn, and showed no considerable 
variation, with rise of temperature, on the specific 
heat. If this result was reliable, the absolute 
specific heat of CO, could be pretty accurately deter- 





mined from his experiments. His own results 
indicated that up to 500 deg. Cent. the specific heat 
of nitrogen was constant, but at 1000 deg. Cent. 
there was apparently a slight rise, though he could 
not be quite certain of this. To test this further, 
he had measured the rate of explosion of a mixture 
of cyanogen and oxygen when diluted with .various 
inert gases. The products of combustion in this 
case were CO and N, both fairly perfect’ gases. 
Having determined the explosive rate for a mixture 
yielding only these, he had next added nitrogen to 
the mixture and determined the retarding effect. 
An addition of an equal volume of CO, proved 
to have precisely the same retarding effect, and he 
had next tried argon, which, being a monatomic 
gas, should have a constant’specific heat. He then 
found that the retarding effect of the argon was less 
than that of an equal volume of nitrogen, which 
constituted a qualitative proof that the specific heat 
of N had risen at the temperature of 4000 deg., but 
this rise was not very large. In other experiments 
he had determined the ignition points of gases by 
leading them through thin quartz tubes, which 
passed along and finally discharged into a larger 
vessel. The temperature of the whole was then 
very slowly raised till ignition took place. In 
these experiments he found that the higher 
the pressure of the gases the lower the temperature 
of ignition, and at 30 atmospheres it was down 
80 deg. Cent. An American, Mr. Falk, had re- 
cently endeavoured to determine the ignition point 
of gases enclosing the: mixture in a cylinder 
into which a piston was suddenly forced, the 
adiabatic compression causing the temperature of 
the mixture to rise to the ignition point. The 
experiments appeared open to the objection that 
at the moment of ignition the piston was only 
7 millimetres from the bottom of the cylinder, 
so that the area of cooling surface exposed was 
large relatively to the volume of the gas, and he 
thought, therefore, that the temperatures recorded 
were not quite accurate. Moreover, the descent of 
the piston gave rise to waves of compression, which 
passed down to the bottom ofthe cylinder, and were 
reflected there. When two of these waves crossed 
the compression could be raised, giving rise to igni- 
tion at a point, whilst Mr. Falk assumed that his 
mixtures fired as a whole, simultaneously. To 
test this point the speaker had constructed the 
apparatus shown in Fig. 4, in which a quartz 






window was arranged at the base of the cylinder, 
through which the process of inflammation. was 
photographed. These photographs showed that 
the ignition always commenced at 4 point so that 
the gases did not detonate, as Mr. Falk had 
assumed, and were not at one.uniform température 
when the explosion began. Hence the method in 
question was unsuitable for the accurate determina- 
tion of ignition temperatures: In: many gases, 
moreover, the explosion took place’so silently that 
it could hardly be heard. Mr. Falk’s apparatus 
had no window, and. he thought, therefore, that 
some of the explosions must have missed, 

The next speaker was Sir W. H. White, who 
said that though much interested in the results of 
the inquiry, he was not in a position to speak with 
authority or even with full appreciation on its 
details. The internal-combustion engine interested 
him as affording means for the attainment of very 
high speeds at sea, a noteworthy illustration of its 

sibilities in this respect being afforded by a 

droplane boat which had) lately given, some rec- 
markable demonstrations on the Medina and the 
Solent. The possibility of a vessels to 
glide over a water surface had long been known, but 
required the development of enormous power from 
a emall weight of machinery, and this high ratio of 
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power to weight was a characteristic of the internal- 
combustion engine. Its excellence in this regard was 
also likely to prove of importance in the propulsion at 
high speed of regular ship-shape forms, but he 
would not on that occasion discuss its bearing on 
aerial navigation. In spite of its virtues in this 
regard, those of them who were responsible for the 
design of large vessels were not yet prepared to follow 
certain amateurs in proposing gas-propelled vessels 
of 20,000 horse-power on the strength of experi- 
ments in which 200 horse-power only had Soon 
developed. The step between the two was so 
great and difficult, that they welcomed warmly the 
work of the Committee on Gaseous Explosions, as 
in that way only was it ible to safely advance 
towards the realisation a the large gas-driven vessel 
which they felt certain would ultimately arrive. 

Professor Dalby, who followed, said that he had 
been unable to keep his — of contributing a 
note describing the methods by which Professor 
Callendar and himself had measured the temperatures 
inside a gas-engine cylinder. The difficulty in doing 
this accurately arose from the fact that if a fine wire 
of platinum were used, it melted ; whilst if a thicker 
one were employed its temperature lagged behind 
that of the gas, and uncertain corrections for this 
were. then necessary. Professor Callendar and 
himself had therefore decided to use the finest 
platinum wire obtainable, and to withdraw it from 
the cylinder during the time the temperature was 
at its maximum. The wire used was 1 mil. in 
diameter and } in. long, so that its thermal capa- 
city was very small. It was inserted through the 
spindle of the inlet-valve, which was 12 in. long, 
and many experiments were made to make certain 
that this metallic environment would not invalidate 
the observations. Asa result he thought they had 
got their temperatures accurate to within 1 deg. 

ent. The highest temperature attained could not 
be measured, as the platinum would melt; but if 
the temperature was definitely known at one point 
of an indicator-card, it could be calculated at other 
points. Very rich mixtures had been used in their 
experiments. In order to get a constant régime, 
moreover, the governor had been removed, and the 
engine run in each case for at least one hour before 
observations were begun. For work of this kind 
mercury thermometers were useless, since the tem- 
perature to be recorded rose from 190 deg. Cent. 
to 3000 deg. Cent. within one-tenth second. 

The next speaker was Captain H. Riall Sankey, 
who said that he wished to discuss the report from 
the engineering standpoint. When a new type of 
motor was designed, the first task was to get it to 
run properly, and at a reasonable cost for repairs 
and maintenance, and only after this had been done 
did the question of economy become important. 
This latter stage had now been reached in the case 
of the gas-engine. Comparing recorded results with 
the air standard, taking the specific heat as constant, 
it appeared that the best gas-engines had an efli- 
ciency ratio of 70 per cent. If, however, the 
specific heat increased with rise of temperature, as 
it appeared to do, this efficiency ratio was 88 to 90 
per cent., so that there remained a theoretically 
possible improvement of only some 10 to 12 per 
cent. It was, therefore, very important to know 
definitely what the margin actually was, and what 
proportion of the total heat was wasted through in- 
complete combustion, and the like. The best 
manner of ascertaining this would be to continue 
the investigation, which so far had really shown how 
little was yet known abcut the subject. He hoped, 
therefore, the experiments would be gone on with 
and a fuller report presented next year. 

Mr. H. Wimperis, the next speaker, congratu- 
lated the section on the report, and remarked that 
the lowering of the ignition temperature by com- 

ression, mentioned by Professor Dixon, was well 
own to gas-engine builders. He should like to 
know, however, the speed at which Professor 
Dixon's piston moved, so as ‘o compare it with the 
piston speed of internal-combustion engines, which 
reached 1000 ft. per minute in the case pacer 
An interesting point in the report was the remark 
that owing to the non-attainment of thermal and 
chemical eyuilibrium at the instant of maximum 
temperature, the pressure shown on the indicator 
card was always less than it would be could the 
conditions be maintained constant at that point 
long enough for. things to settle down. This 
circumstance affected the accuracy of Mallard’s and 
Le Chatelier’s expériments on specific heat, and as 
these plotted in well with Clerk’s, he asked if the 
latter's observations were equally affected. He 





was pleased to read the Committee’s conclusion | 


that dissociation and delayed combustion were 
unimportant in the case of gas-engine explosions, 
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he said, represented in Fig. 7. After obtaining 
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of the report it was apparently stated that 
Best could be transferred“ from the cylinder walls 
to the gas, even when the latter was at the higher 
temperature of the two. Of this statement he 
would like an explanation, as it appeared to be in 
contradiction to the second law of thermodynamics. 
He thought also that the Committee were in error 
in asserting that if the equation P V = CT failed 
to hold, the internal energy could not be a function 
of the temperature only, since the quantitiesinvolved 
might still obey the equation of Van der Waals, in 
which case he believed the internal energy was again 
solely a function of the temperature. | ’ 
Professor E, G. Coker, who spoke next, described 
the method by which he had determined the fluctua- 
tion of temperature on the inner surface of the 
cylinder- of a gas-engine. The method followed 
was, he said, much the same as that by which 
Callendar and Nicolson had proved that the tem- 
perature of the inner surface of a steam-cylinder 
only varied by 5 deg. to 10 deg. during a cycle. 
In this way it had been shown that initial con- 
densation played a much less important part in 
steam-engine economy than had previously been 
thought, and that the losses observed were mainly 
due to valve leakage. In his own experiments he 
had drilled a hole to within ;}o in. of the inner 
surface of his gas-engine cylinder. A tinned iron 
wire reached to the bottom of this hole, and 
another wire was attached to the side of the hole, 
as shown in Fig. 5, so that the two formed 
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a thermo-couple. This arrangement was better 
than pulling the wire right through to the inner 
surface, as it would then be necessary to make 
the joint gas-tight, whilst from the observations 
made with his own arrangement the actual fluctua- 
tion of temperature at the interior surface could be 
calculated from the usual exponential formula. 
The curve of variation obtained was of the character 
represented in Fig. 6, the total range being 68 
micro-volts, corresponding to a range at the inner 
surface of 13 deg. Fahr. A source of error in his 
apparatus lay in the fact that the platinum contact 
which made and broke the circuit subtended the 
considerable angle of 20 deg. or so, and it was 
possible, therefore, that the curve given should be 
really continued as the peak represented by the 
dotted line in Fig.6. He was now trying to reduce 
the arc of contact so as to eliminate this possible 
error. He had also measured the range of tem- 

rature at the inner surface of the inlet valve, which 
in his engine lay just below the point of ignition ; 
whilst, on the other hand, it was cooled by the 
gases as they entered the cylinder. Here the tem- 

rature range proved to be about 50 deg. Fahr., or 
our times as much asin the previous series of experi- 
ments. In all these experiments the engine ran at 
about 240 revolutions per minute, and to secure a 
constant régime the governor was cut out of action, so 
that there were regularly 120 explosions per minute. 

Professor Bernard Hopkinson was next called on, 
and described experiments in which he had found 
that the gases at the moment of ‘combustion radiated 
a considerable quantity of heat. To this end he 
had fired identical mixtures within a vessel, the 
lining of which was different in different experi- 
ments. The time-pressure curves obtained were, 
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thus turning it into a dull lining, and another series 
of observations made. In all cases it would, he 
said, be seen that the maximum pressure was un- 
altered, but the a cooling curves were 
substantially different, the bright tinfoil losing heat 
more slowly than when painted. Since the maxi- 
mum pressure was unaltered, it appeared thaf if 
radiation did take place at the moment of combina- 
tion of the gases, it did not get back into them 

in, but was reflected to and fro, and finally 
absorbed by the lining. This was only what might 
be expected. When the oxygen and hydrogen 
atoms rushed together, very short period vibra- 
tions were set up in the molecules of steam 
formed, which were not such as to generate the 
relatively slow movements of the molecules as a 
whole, which’ were represented in the diagram 
by pressure. Considering next the period follow- 
ing the completion of combustion, the fact that 
cooling was slower with the bright lining showed 
that the hot gases did radiate heat, and that this 
heat was of such period that it could get back into 
the gas when reflected. Below 1400 deg., however, 
the rate of cooling was the same with both the 
bright and the dull lining. Mr. Wimperis, he con- 
tinued, had asked how there could be a transfer. of 
heat from the walls of a cylinder to gases which 
were said to be at a higher temperature. In making 
the latter statement, however, the mean tempera- 
ture of the gas had been referred to. He had found 
that if a charge of cold air were compressed and re- 
expanded, there was an absorption of heat during 
this re-expansion, even though the mean temperature 
of the gas was above that of the walls. fact, 
the heat interchanges between the gas and the walls 
depended upon a very thin layer of gas next the 
walls, and of nearly the same temperature. During 





the compression stroke the temperature gradient 
in this layer was as represented by the upper of 
the two curves in Fig. 8, whilst during the expan- 
sion this temperature gradient took the form 
shown in the lower curve, part of which was actu- 
ally below the wall temperature. 

In bringing the discussion to a close, Mr. Dugald 
Clerk expressed his pleasure at the appreciation 
the labours of the Committee had received from Dr. 
Glazebrook, whom he hoped they would be able to 
— to join the Committee. It would have 

m seen that quite a number of them were 
making experiments on the questions at issue, 
though at fdret sight it seemed hardly possible that 
the subject should be so complex as it had proved 
to be. Dr. Harker, he might add, had given them 
some very valuable information on the behaviour of 
various refractory substances at high tempera- 
tures. As to the question of dissociation, the 
most recent Continental researches seemed to 
show that it was not large in the case of CO,, and 
steam at temperatures below 2000 deg., though this 
was con to the opinions previously held. He 
could confirm what Professor Dixon had said as to 
the non-instantaneous character of the explosion of 
gaseous mixtures, as in gas-engines the flame filled 
the whole cylinder before the maximum pressure 
was attained. Referring to what Sir W. H. White 


said, he thoroughly appreciated his position. An 





engineer who wished to understand everything 
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would accomplish nothing, and many mistakes had 
been made in the past by basing deductions on 
insufficient experimental premises. He thought 
himself that the work of the Committee would find 
an application in the design of very large-cylinder 
gas-engines, such as would be used to generate 
the 20,000 horse-power referred to by Sir William. 
So far, the largest gns-engine cylinders made had 
been 51 in. or 52 in. in diameter. Their history 
had, however, been a history of disaster, and 
the tendency of late had been to go back to 
smaller cylinders and more of them. If the dia- 
meter exceeded some 3 ft. or so, makers were 
launched in a sea of unknown difficulties arising 
from the great flow of heat into the walls at the 
high temperatures attained. With fuller data it 
might be possible to design cylinders and working 
fluids to suit each other, in which case even the 
14 ft. diameter used by Ericsson might be exceeded. 
The work of Professor Callendar and Professor 
Dalby was, he thought, of very great importance. 
Up to this we had had no certain means of knowing 
the temperature at any one point of the indicator 
card, and could approximate to it only. Captain 
Sankey had, he proceeded, been a highly efficient 
member of their Committee, and, he was glad to say, 
intended to continue with them. Mr. Wimperis had 
evidently read the report with great care. As to the 
point he had raised as to whether chemical and ther- 
mal equilibrium had been attained in the speaker’s 
experiments, he thought that to some extent this 
might not have been the case, though to reduce the 
likelihood of this, he had in all his observations 
below 1200 deg. Cent. allowed the engine to make 
one complete revolution before making measure- 
ments. Apparently, however, there was still a little 
delayed combustion, and to get more perfect results 
he was now having a new optical indicator made. Pro- 
fessor Hopkinson had pointed out a possible source 
of error in the speaker’s experiments, and he 
thought there might be something in the criticism, 
though he did not consider the effect as great 
as Dr. Hopkinson believed it to be. He regarded 
his own results as reliable within 5 per cent. 
Professor Callendar, he might mention, considered 
the speaker’s results more accurate than those 
obtained in Germany. So far as present know- 
ledge went, he considered his own method reliable 
except under conditions*of unusual chemical equi- 
librium. To illustrate what he meant, he might 
say that if an indicator diagram was taken of 
the explosion of a rich mixture, the diagram con- 
sisted of a single steady line. The same was the 
case when a weak mixture was fired ; but with inter- 
mediate proportions—say, 1,volume of gas to 10 of 
air—one often found the expansion line to consist 
of a series of rapid undulations, which were not due 
to the spring, and were accompanied by a singing 
noise inside the cylinder. Exactly what conditions 
gave rise to these oscillations he could not at pre- 
sent say ; but, apparently, conditions might arise 
in which the establishment of complete chemical 
equilibrium took more time than was ordinarily 
thought. : 


Pzgat AND Propucer Gas. 


The first three of the papers down for reading 
in Section G, of the British Association, on Monday 
last, the 7th inst., were taken together. The author 
of the first, entitled ‘“The Utilisation of Peat for 
Making of Gas or Charcoal,” was Captain H. Riall 
Sankey, R.E. (Ret.), whilst Mr. J. Emerson Dow- 
son, M. Inst. C.E., contributed the second, on 
** Producer - Gas.” Mr. P. W. Robson, of the 
National Gas-Engine' Company, read the third 
paper, discussing ‘*‘ Suction-Gas Producers.” We 
reprint all these rs in our present issue on 
pages 355, 354, and: respectively, and need not, 
therefore, abstract them here. 

The discussion on the three papers was opened 
by Mr. William Crossley, who had, he said, listened 
to Captain Sankey’s paper with very great interest, 
the more especially as his own company had been 
engaged for some years past in the solution of this 
problem of utilising peat as a source of fuel for 
gas-engines. 

Their object, of course, was not a purely scien- 
tific one, but to find a new outlet for their 
engines, which were at work now in every 
quarter of the globe. In the paper read by Mr. 
Rigby two years ago, to which Captain Sankey 
had alluded, peat had been described as an 
almost ideal fuel for use in the producer. In this 


connection it was of interest to note that Sir 
William Siemens had installed, thirty years ago, 





at the Inchicore Works of the Great Southern 
and Western Railway, producers using peat as 
fuel. Many other attempts had been made to 
thus utilise peat, but all had proved commercially 
unsuccessful. When his firm again took up the 
subject, their object was to see whether the re- 
covery of the nitrogen of the peat would not give 
such great advantages as to put the problem on a 
different footing. He could confirm some of the 
me given in Captain Sankey’s paper from those 
obtained in his own experiments. They had just 
been hearing from Mr. Robson that there was no 
probability that electric-power distribution schemes 
would succeed in stamping out the manufacture 
of gas-engines. He would go further and point 
out that it was impossible to get fuel cheaper than 
by having it given to you, which was just what was 
promised in the new plan of deriving power from 
the peat. There had in the past been a pall of 
failure over Irish undertakings, which he hoped 
might be raised by the new proposals. When it 
was first proposed to use as fuel for the producer 
peat containing 60 cent. of moisture, they 
thought it could not be done ; but their experi- 
ments had shown conclusively that a good and 
economical gas could thus be obtained, even though 
they had made use of a plant designed for coke and 
not quite suitable for the new fuel. He would not 
himself touch on the electrical portion of Captain 
Sankey’s proposals, save by remarking that the 
current was obtained for nothing. When in Ger- 
many last year, as a member of the Canals and 
Waterways Commission, he was told that experi- 
ence showed that in that country works were started 
three times as quickly on a waterway as on a rail- 
way. In the Irish scheme, to this advantage of 
cheap water carriage was added that of power at a 
very cheap rate, which should form a strong in- 
ducement to foreign patentees and others to come 
to Ireland for the site of their new works, where 
they would enjoy the advantages of the combination 
of the Bog of Allan with the Grand Canal, to which 
carbide manufactures would have added pure lime 
and excellent anthracite. He had had made very 
careful estimates of the results to be expected from 
sulphate works of various outputs. A plant dealing 
with 10 tons of dry peat per hour would cost 
50,0001. Peat containing 2.2 per cent. of N 
yielded in their original experiments 140 lb. of 
sulphate of ammonia per ton of dry peat, a figure 
which had been checked by Professor Vivian Lewes, 
who got a slightly higher result. As the — 
employed was, however, not very suitable, this 
result must be considered very good. With plant 
better adapted for the purpose they had got from 
the same peat 170 lb. of sulphate per pound of the 
dried fuel, a figure which was equivalent to a yield 
of 80 per cent., and he believed that even this 
result could be bettered. Taking the yield as 
140 lb. per ton, however, and using a plant gasify- 
ing 10 tons of peat per hour, costing, as stated, 
50,000/., he found that, allowing for the writing off 
of the capital in six years, there could still, on the 
data taken, be left a profit of 24,0001. per annum. 
In this estimate the net cost per ton of sulphate 
was 51. 18s., made up as follows :— 


£ sd: 
Interest, maintenance, and repairs : 
per ton 0 15 0 

Labour, including management ,, . . 060 | 
Collection of peat__.... ae te 2 80 
Cost of sulphuric acid tz es 200 


The selling price might be taken as 111. 10s., 
leaving a protit of 51. 12s. per ton. 

In general, however, Irish peat contained less 
than 2.2 per cent. of N, the percentage present 
being more commonly 1.8 to 1.6 percent. Taking 
the latter figure, 100 lb. of sulphate might be ex- 
pected per ton of dry peat. In that case the labour 
costs would go up, making the total cost of the sul- 

hate 71. 9s. per ton, leaving a profit of 41. 1s. per ton. 
fn this estimate of cost, that relating to the getting of 
the peat was a little uncertain, and might be more, 
though it would certainly not be large enough to 
reduce the profits below 31. per ton, in which case 
there would be a profit of 60001. per annum on an 
outlay of 50,000/., without reckoning the value of 
the gas and of the other by-products to be ob- 
tained. As stated, the doubtful point was the 
cost of winning the peat. Ireland had a damp 
climate, and this made the item in question ve 
uncertain. With peat containing 3 per cent. of N, 
he might add, the net cost ton of sulphate pro- 
duced would be 4/. 19s.; but, as stated, this was 
high for Ireland, where the contents did not 
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generally exceed 1.8 per cent., and with such 
there should be a profit of 41. 19s. per ton. 


From the figures he had just given, it would 
be seen that Captain Sankey had made out a 
very good case for his scheme, since the gas 
would be obtained free, and there would be yet a 
good profit on the sulphate and other by- ucts. 
A market for electric power developed slowly, and 
he believed, therefore, it was a wise policy to 
put down small engines at first. Mr. Robson, in 
his paper, had made some very interesting remarks 
on the progress of the suction-gas producer, the 
introduction of which had been an immense boon 
to the gas-engine industry. At one time it had 
seemed as if this was going to be stamped out. The 
Corporation of Manchester, for instance, was selling 
current at what seemed to many to be below the 
cost of production. The suction-gas plant had, 
however, saved the situation, though at the 
outset it had met with very fierce opposition. 
Gas-works managers threatened to boycott cus- 
tomers who introduced such plants, refusing to 
supply them with coal-gas if they used suction- 
gas. The economy obtained even with small 
plants was most remarkable, and in steady run- 
ning the fuel consumption went down to § Ib. of 
anthracite per brake horse-power per hour. Mr. 
Robson had referred to the difficulty of cleaning 
tarry gas derived from a suction producer, owing 
to the inadvisability of increasing the frictional 
resistances between the producer and the engine. 
This difficulty was, however, the speaker considered, 
got over by Mr. Rigby’s tar-separator. Mr. Robson 
was, he thought, a little pessimistic as to the 
possibilities of the down-draught producer, and he 
did not agree that it was impossible to produce 
a bituminous suction plant in that way. Lately 
gas-engine makers had all been hampered by the 
extraordinary price of anthracite, and if satisfactory 
bituminous plants could be developed, it would 
bring the anthracite producers to their senses, to 
the benefit of the whule community. 

The next speaker was Mr. Alexander Siemens, 
who said that he wished, in the first place, to correct 
a statement of Mr. Robson’s to the effect that the 
original Siemens producer was of the suction type 
and that Sir William did not use pressure producers. 
As a matter of fact, when the speaker entered his 
uncle’s drawing-office in 1867, two sets of producers 
were being made, in one of which a steam-jet was 
employed for that very purpose of enriching the 
gas, to which Mr. Robson had referred. At present 
steam-jets were being used with Siemens producers 
to draw in the products of combustion and force 
them again through the fire of the producer. At 
first thought this might appear to be absurd, but 
experience had proved that it really was economical 
to draw in OO, in this way and split it up again. 
It might be of interest if he added that he had had 
a Benier suction-gas plant in use at his private 
house since 1899, which had proved the greatest 
possible. success. In a test of it made nine 
years ago they had obtained one Buoard of Trade 
unit for a consumption of 28 oz of snthracite, 
which was excellent fur a 10-horse-power pliant, 
including; as it did, engine and generator losses. 
Reference had been made to the Inchicore plant, 
and he might say that he had hiwself been sent to 
start this producer. Owing to the great distance 
between the producers and the furnaces it had a 
very long cooling-pipe. The peat was used with- 
out drying, and contained about 6) per cent. of 
moisture, and the result was that the by-products 
and the vapour condensed in this very long pipe 
and almost drowned them at water seal. If the 
vapour thus condensed out had been collected, and 
the by-products extracted, the plant might perhaps 
be still in use. When installed, peat was obtain- 
able at 4s. per ton, whilst coal cost 20s. Two tons 
of peat, using regenerative furnaces, did the work 
of one ton of coal in the ordinary furnaces, so that 
there was a considerable saving. Coal, however, 
came down in price, whilst peat went up, and the 
plant had been consequently discontinued. He sug- 
gested that the ge of a bituminous suction 
producer might solved by using a very long 
and large overhead — ipe, in which, he was 
perfectly sure, the tar would condense out, and by 
using a pipe of large diameter, as suggested, there 
would be very little negative back pressure on the 
engine. In this way he felt certain the by-products 
could be collected very economically. ith refer- 
ence to Mr. Crossley’s remarks, he would say that 
the 61. profit per ton promised looked all very fiue, 
but he had seen such estimates before. The public, 
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however, had an unfortunate habit of noticing such 
remarks, and would demur to paying over 111. per 
ton for sulphate which cost only 51. to produce. 
Mr. Crossley here interposed with the remark 
that the sulphate market was very wide and well 
established, and would not be disorganised by the 
additional quantity they proposed to throw on it. 
The Chairman next called on Mr. Rigby, of 
Messrs. Crossley Brothers, Manchester, who ex- 
hibited the diagram of an ammonia-recovery plant 
working with peat as fuel, which we reproduce in 
Fig. 9. The peat, taken direct from the bog, was 









of drying peat by first heating it in a boiler to 
180 yy Cent. was of great interest; but it was 
important to know whether in such a process the 
valuable constituents would be removed, as, if so, 
it would not do for them. Of these, sulphate of 
ammonia only had received much mention ; but bya 
process now bees tried with very promising results 
it would seem that acetic and other acids might also 
be recovered, the final yield being 5 per cent. of 
sulphate, 1 per cent. of acetate of lime, 4 per cent. 
of wood spirit, and 5 per cent. of tarry products. 





Fig.9. 
DIAGRAMMATIC ARRANGEMENT OF 
_ AMMONIA RECOVERY GAS PLANT 
“" “SUITABLE FOR PEAT FUEL es 
OF 5000 K.W. CAPACITY. 


Though the gas was the by-product, it might be of 





Tank 


delivered, he stated, into the hoppers shown above 
the producers on the left, and thence fell by gravity 
into the charging-lock. The producers were, it 
would be seen, larger and deeper than was usual 
when coke was the fuel. A Roots blower, shown 
to the right, of which several were generally used, 
forced air up through the saturating-tower, shown 
near the middle of the diagram, where it met a 
descending flow of liquor, which in another part of 
the plant had been used for washing and cooling the 
ge produced, and entered the tower, therefore, hot. 

assing down the tower, it was cooled by the 
ascending current of air, which in its turn was 
warmed, and finally left at the top, saturated at 
75 deg.,Cent. This arrangement was an essential 
feature of the ammonia-recovery process, since so 
much steam had to be passed into the producer 
that the latent heat of this, unless recovered, 
would represent a very great loss. From the tower 
the air passed along to an auxiliary saturating 
plant, where more steam was added, so that it 

nally reached the superheaters saturated at a 
temperature of 85 deg. In the superheaters there 
was an interchange of heat between the vapour- 
laden air coming into the gas leaving the producer, 
which was thus partially cooled, 

This effect was a very important matter, since 
ammonia decomposed at temperatures above 450 
deg. Cent., and the producer gases should there- 
fore be cooled below this limit as quickly as pos- 
sible. After leaving the superheater the gas 
entered a washer-condenser, in which the ammonia 
was extracted. In the Mond plant the gas cooling 
and washing, and the extraction of the ammonia, 
were distinct operations. Here, however, they 
were combined, the same liquor being used through- 
out, and it had therefore to contain a little sul- 
phuric acid. This liquor not only cooled the gas, 
but recovered the ammonia. The final process was 
to evaporate off the water and extract the sulphate. 
About 5 to 7 tons of water had to be evaporated 
per ton of sulphate produced. On a large scale 
_ evaporation was best conducted in the vacuum 

ant. 

" Previous methods of deahng with peat had 
involved the briquetting of the peat before it was 
fed into the furnace. Auxiliary power, generally in 
the shape of portable engines, was thus required at 
the bog, and a large quantity of peat had thus to 
be burnt in drying and briquetting the fuel. In 
the new scheme the gas was a by-product, and thus 
large supplies of heat and power were available. 
He had seen the Dolberg press referred to by 
Captain Sankey, and considered it very good for 
pensar ge the peat. As to the system, also 
described, o drying ey by spreading it in a 4-in. 
layer on the ground, he thought that would be im- 


practicable in the case of a kilowatt plant, as 


an area of 200 acres would be required. The method 
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interest to mention that the heat efficiency of the 
“— represented in Fig. 9, was per cent. 

ferring to Mr. Dowson’s paper, he thought 
1500 deg. Cent. was rather a high temperature to 
be maintained in a continuous regenerative plant, 
and preferred himself to use the reversing furnaces 
introduced by Siemens, which had an efficiency of 


























80 per cent. As to the proportion of steam which 
should be used in a rote a there was no doubt 
that this might vary within wide limits—viz., from 
zero up to 24 tons per ton of fuel. The questions 
involved were not, however, as Mr. nm im- 
plied, purely those of efficiency, since the lower the 
producer temperature the less in quantity and 
the more friable was the In a recovery plant 
the slag came out as sand, whilst if no steam at all 
was used the producer clinkered up rapidly. In 
Messrs. Crossley’s suction plants the weight of 
steam used was 0.9 that of the anthracite con- 
sumed. The theoretical efficiency was lowered, 
but more perfect running was secured, and there 


was less unconsumed carbon found in the ashes. 
In fact, it was commonly only 4 tol per cent. of 
the total fuel charged. The results of Professor 
Bone and Mr. Wilson might be of interest from 
the theoretical standpoint, but with recovery 
plants fuel could be used that on any other system 
could not be touched. He with Mr. Robson 
that down-draught plants generally did not work 
well. The fuel tended to cake up, so that the fric- 
tional resistance to the flow of the gases increased 
as time went on. The real difficulty was here, and 








not in the getting rid of the tar. That latter 








problem they had successfully solved over five 
years ago, with the extractor represented in Figs. 10 
and 11, 

In this the gas entered at the centre, and passing 
out radially, acquired a high — at the periphery, 
thus throwing out the tar. e gas then flowed in 
radially, again losing velocity, and passing off finally 
at the centre. Such extractors, 9 ft. or 10 ft. in 
diameter, required only 4 to 5 horse-power to drive 
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them, since the work done on the inlet side in 
giving the air a high velocity was restored on the 
outlet side, which, to this end, was constructed on 
turbine lines. His firm had lately been experiment- 
ing with a suction bituminous producer represen 

in Fig. 12. The fuel was fed in at the top on toa 
rocking grate as indicated, which broke up the fuel 
and effectually prevented the trouble from caking. 
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The coke from this first stage of combustion was 
fed into the producer proper below, and into the 
bottom of this producer were also led the gases and 
distillates formed in the first stage of the process. 
Very promising results had been obtained, but 
there were still some minor troubles requiring 
correction, so that they were not yet prepared to 
put the plant on the market. 

The next speaker, Mr. David Sherlock, who, as 
one who had been present at York when Mr. 
Dowson’s first paper was read, felt it to be a matter 
for congratulation that the searchlight of science 
was now being thrown with such promising results 
on tothe Irish bogs. At the time Mr. Dowson’s 
paper was read, a small gas-engine cost from 4d. to 
3d. per brake horse-power to run it. This, by 
degrees, came down to 1d., and from Mr. Robson’s 
paper it now appeared that the fuel cost required 
for its = 0.0 before the first significant 
figure. Mr. Crossley had pointed out some very 
valuable features of the plant proposed. Foreiga 
patentees were offered the advantages of the Grand 
Canal, the Bog of Allan, and of power for nothing 
if they came to Ireland. He also promised them a 
huge by-product inthe shape of sulphate of ammonia; 
and the speaker might add that, for the present at 
any rate, labour in the surrounding districts was very 
cheap. Other by-products might also be mentioned. 
Garments could be made from peat, and from 1 ton of 
it Sir Wm. Ramsay extracted 6 gallons of whisky. 
In talking of the 3 million acres of peat in Ireland, 
however, one point had been overlooked, and that 
was that there were three different sorts of peat. 
A bog was generally 15 ft. deep. The upper spit 
was good for litter, but no alcohol could be ex- 
tracted from it. The middle 5 ft. was good for 
burning, but for nothing else, and it was only from 
the lowest 5 ft. that valuable products could be 
extracted. It was necessary, therefore, to remove 
15 ft. to get 5 ft. of suitable peat. At present the 
top was sold for litter at 11. per ton. 

Mr. Crossley, again ——— said that his 
experience was that the top layer was the richest 
in nitrogen ; but to this Mr. Sherlock replied that 
he had sent samples to Professor Moss, who found 
none in the top spit of the bog, whilst there was 
3 per cent. on the lowest layer. 

In replying to the discussion Captain Sankey 
said that all the calculations in his paper were based 
on anhydrous peat, a product which, however, was 
seen only in the laboratory. The top spit of the 
bog, to which Mr. Sherlock had directed attention, 
was capable of other uses besides that of peat litter. 
From it a peat feeding-meal for cattle was formed 
by mixing it up with molasses, and a finer granu- 
lated variety was used as a poultry food. Peat- 
dust, again, from the same layer was used for 
packing fruit, and had the advantage of being 
antiseptic. The profits obtained on these uses of 
the peat were sufficient to cover the cost of digging 
all the rest. In fact, all these different uses of 
peat and its by-products dovetailed into each other, 
and though, taken singly, any particular employment 
might be unable to support the general expense 
account, the lot taken together constituted a com- 
mercially satisfactory whole. 

Mr. Dowson, dealing with the discussion on his 
paper, said that, in reference to Mr. Alexander 
Siemens’ remarks he already knew that Siemens 
had introduced steam into some of his producers, 
but in this paper he had had in view more especially 
the first type, in which the draught was produced 
by suction. As to what Mr. Rigby had said to the 
effect that a temperature of 1500 deg. Cent. was 
excessive if it had to be maintained by a continuous 
regeneration, he would reply that he had actually 
accomplished this in a plant now in operation at 
the works of the Aluminium Company, Newcastle. 
Speaking for himself, he could not indeed see any 
great difficulty in the matter. 

Mr. Robson, in his reply, said that with respect 
to the utilisation of peat, whilst the prospects were 
good, caution was necessary, or the result might be 
as great a fiasco as the Johannesburg gas-power 
station. This had all the potential advantages 
promised by Captain Sankey ; but in big schemes 
unanticipated difficulties often cropped up, for the 
probability of which due allowance must be made in 
the first instance. He wished to take the oppor- 
tunity of saying how greatly gas-engine makers 
were indebted to Mr. Dowson for the development 
of the producer. As matters stood, it was easy to 
understand what was essential to successful work- 
ing; but conditions were very different if they put 
their minds back to the days when Mr. Dowson 


did his pioneering. Even to-day many of the early 
Dowson plants were still working as well as ever, 
and the present success now attained was unques- 
tionably due to the vivid interest Mr. Dowson. had 
taken in the question. As to the bituminous pro- 
ducer, he thought that Mr. Rigby and himself were 
in practical agreement, and the more workers there 
were engaged on the problem on proper lines the 
better it would be for the industry. 

Before calling on Mr. Rosenhain to read the next 
paper, the President of the section, Mr. Dugald 
Clerk, said that they had had three every excellent 
papers discussing from different sides the same sub- 
ject. He had heard the pioneer paper of Mr. 
Dowson, at York, and that day they had listened 
to Mr. Alexander Siemens, who was nephew to Sir 
William Siemens, the inventor of the regenerative 
furnace. Messrs. Crossley, Rigby, and Robson 
had all paid great attention to the improvement of 
the suction-gas producer. No doubt this had made 
its appearance at a very critical period of the gas- 
engine industry, but, speaking for himself, he had 
not met with such extreme opposition from 
works managers as described by Mr. C: ey. 
At a very early stage of the manufacture he had 
been invited to read a paper before the North of 
England Association of Gas-Works Managers, 
and in this paper he had pointed out that between 
suction- gas plants and electric-power supplies 
coal-gas would be squeezed out for the purposes of 
power production unless its price, when thus applied, 
was substantially lowered. As a matter of fact, the 





continued pressure had caused the price to go down, | pape 


so that at present manufacturers were in the fortu- 
nate position of having a threefold choice. Through 
Mr. Rigby they had had a glimpse of a possibly 
successful suction producer using bituminous fue). 
The arrangement shown was exceedingly ingenious, 
and might open the way toa very large extension 
of the present field of the suction gas-producer, 
which might thus indeed find its way into use for 
marine purposes. He had had, he might conclude 
in saying, very great pleasure in listening to the 
three papers. 


Tue Stupy or BreaKacEs. 


Mr. Dugald Clerk then called on Mr. Walter 
Rosenhain to read his paper on ‘* The Study of 
Breakages,” a reprint of which will be found on 
page 340 of our present issue. 

The first speaker in the subsequent discussion 
was Sir W. H. White, who said that every engineer 
he thought would agree with the general statement 
that every failure should be thoroughly investigated, 
and would also agree that as a result highly valuable 
improvements in practice might be effected. At 
the same time, every engineer was better pleased 
when the failure was somebody else’s, and still 
more p!eased when that somebody would allow the 

ublication of full details of the investigation. 

ere, however, the existence of the National 
Physical Laboratory removed many difficulties to 
such publication, as they _— be safely relied on 
to treat the matter confidentially, and prevent names 
involved from becoming public property. He had, 
he should say, the greatest respect for other testing 
establishments, such as Kirkaldy’s, which, as he 
well knew, had been highly tried again and again 
in the matter of keeping results confidential, 
and had never failed. Still, he did think that 
the establishment of the National Physical Labora- 
tory met here a want not hitherto filled. Coming 
to Mr. Rosenhain’s cuggestion that a thorough 
investigation might fix the ae responsibility 
for a fracture of the maker and the user, he would 
say that the user should be protected by his speci- 
fication, providing that the metal furnished should 
receive only the usual treatment. That, indeed, 
was what these specifications were for. Thirty- 
five years ago, when they had begun to use mild 
steel for shipbuilding, it was his duty to draw up 
regulations governing both the manufacture of the 
metal and its subsequent treatment in the Govern- 
ment dockyards. Little was known at the time, and 
in the early days some very unpleasant discoveries 
were made ; but in 3 or 4 years only things settled 
down to a practice, which, though subsequently im- 
proved on, had not been materially altered since. 
He was himself certain that no user or manufac- 
turer would desire to keep secret knowledge which 
would lead to improved methods ; provided only 
that in furnishing such data he should be put to no 
commercial disadvantage. The advancement of 
science was, no doubt, an admirable object, but 





business considerations were imperative. 








Mr. William Crossley, who followed, said that 
he would only state that having been a member of 
the Committee which reported on the advisability 
of establishing the National Physical Laboratory, 
he had then come to the conclusion that it me 
be highly useful, a view that subsequent experience 
had confirmed. 

Captain Sankey, the next speaker, congratulated 
Mr. nhain on the production of so valuable a 
paper. In this, however, the author had, of 
course, not dealt with every dangerous method 
of treating steel, amongst which the speaker con- 
sidered continued forging at a low heat of an over- 
heated forging particularly dangerous. If steel 
were heated above a tem ture of 1200 deg. Cent., 
it took a coarsely crystalline structure, which gave 
a lower tensile test than properly treated steel. If 
such an overheated steel. were afterwards forged at 
too low a heat, this coarse crystalline structure was 
broken up, but the metal was rendered very brittle, 
as had been shown by Dr. Stanton’s impact tests, 
and by the speaker’s own bending machine. He 
thought that many of the so-called mysterious frac- 
tures originated thus—viz., by a forging being 
overheated and finally finished off at too low a heat. 
If such overheating did occur, the forging before 
being put into use should be annealed at 900 deg. 
Cent. and quenched, a procedure which, as Mr. 
Stead had shown, broke up the coarse crystals and 
produced a reliable metal. 

No other speaker coming forward, Mr. Clerk 
closed the discussion, saying that Mr. Rosenhain’s 
rs before Section G had been always in- 
teresting, and in the present instance it would 
be admitted that nothing was more important 
than the thorough investigation of breakager. All 
experienced engineers had instances of these, 
though they might say little about them; and in 
some branches of gas-engine practice the number 
had been a good deal more than they cared to 
mention. 

In reply to the discussion, Mr. Rosenhain said 
that the difficulty with respect to Sir William 
White's suggestion, that specifications should call 
for the ordinary treatment of steel, was to fix 
what this ordinary treatment should be. Not 
long ago the hammer dressing of plates consti- 
tuted ordinary treatment. fe a bulged plate 
came in, the bulge was taken out by cold hammer- 
ing, which, it was considered, could not damage a 
material showing a 20 per cent. elongation on & in. 
It was now r ised, however, that such hammer- 
ing was most injurious. In short, the margin 
between the treatment which was perfectly safe 
and one which was dangerous was very narrow. 
He did not, of course, pretend to deal in his paper 
with all possible causes of failure ; but referring to 
Captain Sankey’s remarks on the danger of forging 
overheated metal at too low a temperature, he 
thought that the real remedy was ‘‘ not to overheat 
the metal.” The question as to whether steel 
heated beyond 1200 deg. Cent. could have its struc- 
tare restored by annealing was a very open one. 
Personally, he was inclined to agree with Mr. Stead 
that the remedy was effective, but there were many 
who maintained that a,stecl once rendered brittlo 
by overheating could not be restored by annealing. 
In any case there was a danger that some patch 
might escape being cooled sufficiently rapidly in 
the final quenching ; and in examining fractures it 
was very necessary to look for evidences of this, 
of which he had come across several instances. 
Referring to what had been said about the work 
of the National Physical Laboratory, it would, of 
course, be understood that publication of results 
was made only with the full consent of the client. 


Tue Laws or Fuicnur. 


At the meeting of Section G, on Wednesday, the 
chair was, in the absence of Mr. Dugald Clerk, 
taken by Mr. Charles Hawkesley. The first paper 
on the list had as its author Mr. F. W. Lanchester, 
and was entitled ‘‘The Laws of Flight.” The 
paper, which it is impossible to abstract, embodied 
the results of the author's researches, both experi- 
mental and theoretical, carried out during the last 
fourteen or fifteen years. The author has succeeded 
in finding mathematical expressions for the path 
followed by a ballasted aeroplane, and for its 
stability. The equation to the path admits of 
an indefinite number of solutions. In one limit- 
ing case the path is straight, but in general 
it is undulating, and as the conditions are pro- 
gressively altered these undulations become more 
and more accentuated, and the plane finally 
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with him shortly before his death, had advised 
him to keep to experiments with models, but Mr. 
Pilcher felt so confident that he had full control 
over his apparatus that he considered this course 
unnecessary. MJeferring again to the relation 
between a model and a full-sized machine, he took 
it that a correction would have to be made for the 
skin-friction effect, and that for flying-machines of 
a box-shaped section the formule for stability 
would be more complicated than those given by 
“Mr. Lanchester. The key to the successful solu- 
tion of the problem of flight lay, it seemed to him, 
in two considerations: in the first place, on the 
attainment of stability, which, in the case of sub- 
marines, was a matter of the greatest difficulty, 
particularly when a high surface speed was also 
required from the boat. Mr. Lanchester, it was 
evident, had fully faced this problem, and had put 
the design of the machine on such a basis that, 
solving the equations, the limiting velocity for the 
maintenance of automatic stability was obtained. 
But the speaker imagined that there could still 
be a difficulty here if the aeroplane was required to 
change its height or came into fluctuating air- 
currents. In the second place the practical attain- 
ment of aerial flight rested chiefly on progress in 
mechanical engineering. The progress recently 
reached was mainly due to the enormous develop- 
ment of power relatively to weight which had been 
effected by the internal-combustion engine. 

Sir David Gill was next called upon by the 
chairman, and said that it was the very first time 
that he had seen the equations for equilibrium 
during flight put in a clear and concise mathe- 
matical form, and on this he wished to con- 
gratu'ate the author. He wished to ask him, 
however, if a gyroscope acting asa relay might not 
prove serviceable in making automatically such 
adjustments as were necessary to the maintenance 
of equilibrium. 

Professor Maurice Fitzgerald, the next speaker, 
said that in his paper Mr. Lanchester had alluded 
to the unprofitableness of studying too much the 
flight of birds; and in this connection he would 
like to point out that when anything of the nature 
of a flapping or impulsive action came into play, 
fresh conditions were brought into the problem. 
The effect of such action was equivalent to the 
aeroplane being given a fictitious mass, which 
varied, not as the area of the plane, but as the cube 
of the dimensions. This deduction ths speaker 
had tested with a model which was carried along 
by jerks, and this showed clearly that in such 
cases Froude’s law of comparison no longer held. 
The flight of birds, in which flapping actions did 
occur, was therefore misleading as to what was 
possible with machines driven by a steady force. 

Mr. Dines, who spoke next, said he was very 
glad to have the a of expressing his satis. 
faction that the problem of flight was being tackled 
by men like Mr. Lanchester, acquainted both with 
practical mechanics and with theory. Hitherto 
they had all been working very much in the dark. 
The speaker had himself done much work with 
kites, but in all cases had felt himself working 
without definite guidance. He might make a 
small alteration and find the flight improved, and in 
some cases could then perhaps see why, but could 
not do this beforehand. One point he might men- 
tion as of hopeful augury was that the larger kites 
appeared more stable than the smaller, and hence 
a large sage might perhaps do better than its 
model. Up to the present all actual flights had 
been made on selected days. Of course, it might 
be said that once the surface was left they were 

urely concerned with relative motion, and hence 
it was no matter what was the strength of the 
wind, whether it was 50 miles an hour or a dead 
calm. But when a strong wiod was blowing, it 
was always moving in gusts, the fluctuations being 
greater the stronger the wind. In a gale the air 
might be moving at’ 60 miles an hour at one point, 
and at 25 miles an hour 20 ft. away. It would, he 
thought, be difficult to make aeroplanes at once 
stable in these gusts, and strong enough to stand 
the deforming stresses to which they were in such 
cases subjected. In his own practice he used small 
kites in bad weather, for fear the wire should break 
under the strain, and that he should thus lose his 
instruments. 

The‘ next speaker was Dr, Glazebrook, who ex- 
pressed his surprise that it had been —— to put 
the equations to flight so clearly and so definitely. 
It was obvious from the paper that Mc. Lanchester’s 
new book contained a great deal of very useful and 








valuable matter, but before a definite opinion could 
be expressed on the author’s work, it would have 
to be gone into with great care. It was neverthe- 
less quite clear that a great advance was being 
made, and if the equations could be taken as 
correct, matters were so forward that the rest 
remained in a great measure for the mechanical 
engineer alone. 

r. H. Wimperis, who followed, asked if the 
author could give an account of the experiments 
on soaring made in France which definitely showed 
that the soaring was due to gusts of wind; and, 
further, whether it was n that the plane 
should be small compared with the pitch of the 
fluctuations. If this were necessary, a plane might 
not be able to take advantage of them, though a 
bird did. He also asked whether in a large machine, 
weighing 2 or 3 tons, the engine problem would be 
simpler or more difficult than in smaller sizes. 
Experimenters now were leaving off the radiator, 
so as to reduce the weight. 

Mr. Hawkesley, in closing the discussion, said he 
had understood the author to state that there was 
a limit beyond which it was not possible to scale 
up a model and get the same results with it and 
with the full-sized machine. This appeared curious 
to him, since if every part of the model was exactly 
reproduced to the large scale and driven at the 
appropriate velocity, it seemed self-evident that the 
model and the full-sized machine should act alike. 

In reply, Mr. Lanchester said that he agreed with 
Sir William White as to there being a considerable 
resemblance between the problem of flight and that 
of the submarine boat, but in one particular the 
former differed greatly, since it was denser than 
the medium in which it moved. The analogy there- 
fore was rather between the submarine and the 
navigable balloon than between the former and 
the flying-machine. In regard to the submarine, 
perhaps Sir William White could tell them what 
was the influence of the transverse moment of inertia 
on the pitching of the boat. He was interested 
to learn that Froude had experimented on wind 
pressures ; but Sir William had not said where the 
results were published. Sir William White was 
wrong in thinking that the author’s equations 
referred merely to still-air conditions, and would 
cease to apply if the wind came in gusts; but if 
driven at a sufficiently high velocity, the plane 
would automatically adjust itself to these gusts. In 
a boisterous wind one of his models had flown 
300 yards, and finished up ina tree 13 ft. above 
ground-level, though it started at 7 ft. above 
only. The semicircular path might be considered 
the limit of stable flight. If the conditions were 
such that the path of the plane approached this 
limit, the velocity must be increased, and it would 
again become stable. For any given gust, there- 
fore, a velocity could be found which marked the 
limit of stability in that gust, and for stability the 
speed of the model must exceed this limit, and 
it would then be immune to the gust. With 
we g models the velocity was high, and gusts 
had little effect on these, but with one of his 
small models, of which the natural velocity was 
5 ft. a second only, the effect of any person passing 
across its path immediately before flight could be 
traced in the path subsequently followed. If, 
therefore, sufficient engine power could be obtained 
to drive flying-machines at 55 to 60 miles an hour, 
these machines would be stable in all but extra- 
ordinary atmospheric disturbances. As to the 
matter of skin friction, he had proved that Froude’s 
correction probably held good for flying-machines 
as well as = ships. Sir David Gill had referred 
to the ible use of the gyroscope as an aid to 
securing stability, and the speaker thought that 
it might indeed prove serviceable in securing 
stability at lower velocities than would otherwise 
be possible. Professor Fitzgerald had somewhat 
misunderstood him as affirming the unimportance 
of studying birds. Indeed, were this true, the 
speaker had spent a = deal of his time in 
unimportant studies. hat he really objected to 
were the methods of study commonly adopted, 
which told one nothing that it was necessary 
to know, whilst yielding particulars as to all sorts of 
unimportant details. As to the pulsating motions 
to which reference had also been made, it might be 

uite true that resistances varying as the cube of 

e dimensions were then introduced,. but such 
motions were always carefully avoided by the engi- 
neer. As to some points he agreed with Mr. Dines 
that kites and aeroplanes were similar, but there 
were also very important differences, and on the 





question of stability he thought there was no analogy 
between a free aeroplane and a string-tied kite. 
It might be quite true that the turbulences which 
assisted a bird were only a trouble to man ; but these 
would not affect the matter provided the velocity 
of the plane was sufficient. The whole question 
was to get sufficient power to obtain this velocity. 
In answer to Mr. Wimperis, he might say that he 
did not think this engine problem would be at all 
simplified in the case of large-sized areoplanes. 
The engines must, he thought, be air-cooled, and 
he had himself built over 2000 such engines of 15 
to 20 horse-power, which worked successfully. At 
the present time he thought the best results would 
be obtained with a machine weighing complete, 
with its driver, not more than half aton. Larger 
machines must be driven at high velocities, and 
required, therefore, proportionately more driving 
power. It was not an unnatural fallacy that if a 
model worked, a full-sized machine should be 
equally successful. Attempts had been made by 
the early engineers to apply such a rule in naval 
architecture, but all came a cropper, until Mr. 
Froude pointed out the true law of comparison. 
Even if the larger machines did not require to 
move at a higher velocity, there would still be a 
difficulty in developing the horse-power needed. In 
Nature it would be seen that big birds and smal! 
birds did not fly in the same way, the smaller birds 
developing relatively greater horse-power. 
(To be continued.) 





THE BARGE CANAL OF THE STATE 
OF NEW YORK, 


By Davip A. Wart, M. Amer. Soc. C.E., Engineer 
to the Bureau of River Improvements of the 
Barge Canal. 


THERE is under construction at the present time a 
work regarding which little is known by engineers 
in general or by the public, but which is unques- 
tionably one of the most important pieces of engi- 
neering of the times. It comprises the “ enlarg- 
ing” of the existing Erie Canal, owned by the 
State of New York, which is the only water 
route, except the St. Lawrence River, between the 
Great Lakes and the Atlantic. Practically it 
means the construction of an entirely new system 
of canals, aggregating 442 miles in length, as the 
present waterways provide a depth of not over 6 ft , 
while the new ones will have 12 ft., and for the 
greater portion of their length will be on different 
locations from the old ones. 

An idea of the magnitude of the work can be 
gained from the table of quantities at the end of 
this article, and from the fact that the estimated 
cost of the work is 101,000,000 dols. The engi- 
neering problems, owing to the necessity of inter- 
fering with private property and with navigation on 
the present canals as little as possible, and to the 
considerable depth needed for the navigation, have 
developed several features of interest. Among 
these will be a lock of a lift of 404 ft., with the 
lower gates of the lift type, as used on the Teltow 
Canal ; a system of ten movable dams, with maxi- 
mum lifts of 15 ft. and maximum depths on the 
sills of 20 ft. ; a fixed dam whose spillway capacity 
will be automatically adjusted in a food by syphons 
in the masonry ; a masonry dam 1486 ft. long, with 
a lift of 30 ft. and a toe dam 316 ft. long, to pro- 
vide a water-cushion over a soft stratum ; another 
masonry dam 1919 ft. long, with a lift of 27 ft. ; 
an aqueduct carrying a prism of water 12 ft. deep, 
and from 90 ft. to 100 ft. in width, besides many 
structures of minor interest. The general features 
comprise the canalisation of three large rivers and 
three smaller ones; the provision of three large 
storage reservoirs for supplying the summit level 
of the Erie line ; embankments and excavation in 
all classes of material, the former ranging to more 
than 70 ft. in height, and the latter to 65 ft. in 
depth ; the re-location of parts of railways ; bridges 
of all types, &«. A brief description and history of 
the causes leading to this work may be of interest. 

The Atlantic seaboard of North America is 
paralleled, at a distance varying from less than 100 
to several hundred miles, by ranges of hills and 
mountains, which form a natural barrier between 
the central portion of the country and its eastern 
coast line. Two important natural outlets traverse 
it; the northern, and the largest, is the valley 
of the St. Lawrence River, the outlet of the Great 
Lakes, while the southern one lies along the valley 
of the Mohawk River, a tributary of the Hudson 
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River, which enters the Atlantic at the City of New 
York. Geologists state that the Mohawk River 
was itself once the outlet of the Great Lakes, or 
rather of the vast inland sea, of which these lakes 
are but a minor remnant, and the valley bears 
many traces of having at one time carried an 
immense discharge. With the exception of the 
two valleys above named, there is no easy way of 
crossing the mountain ranges, except by circuitous 
routes, and accordingly the Mohawk and the St. 
Lawrence valleys formed the highways of commerce 
and travel for the Indians and the early settlers. 
As the West developed 
especially along the Mohawk Valley, which gave 
an easy and direct access from New “York, 
Boston, and other seaports, to the vast territory 
adjacent to, and south of, the Great Lakes. Canoes, 
pack-horses, push-boats, wagons, stage-coaches, all 
came into use to accommodate the ever-growing 
trade, and this at last grew to such proportions 
that the State of New York constructed a canal 
which should afford connection between Lake Erie 
and the Hudson River, along which stream direct 
access could be secured to the City of New York. 
This canal came to be known as the Erie Canal, 
and owing to the facilities it provided it soon be- 
came the chief highway of transportation between 
the East and the West, and played a part of the 
utmost importance in the early development of the 
United States. While the general conditions of 
traffic have been revolutionised, the Mohawk Valley 
has always remained one of the great arteries of 
trade, and along it passes the immense and ever- 
increasing traffic of the main lines of the New York 
Central Kailroad, besides a considerable traffic on 
the Erie Canal, and minor commerce along trolley- 
lines and highways, 

The early water traffic was conducted in canoes 
and push-boats, and passed along the Mohawk 
River, commencing at the trading-post of Schenec- 
tady (see map, Fig. 1, page 332), as far as 
Rome, where a short portage was made to 
Wood Creek, through which communication was 
obtained with Oneida Lake, and so on to the 
Oswego River and Lake Ontario. The chief 
obstacle was at Little Falls (see Fig. 2), where 
there was a fall of about 40 ft. in half-a-mile; 
this was improved between 1793 and 1796 by a 
lateral canal 3} ft. deep and 4752 ft. in length, 
with five locks, each 74 ft. long and 12 ft. wide, 
with lifts of 9 ft. Shortly afterwards other obstruc- 
tions, as the portage at Rome, were improved by 
lateral canals ; and as the commerce between the 
seaboard and the Great Lakes increased, a through 
canal, the first Erie, was constructed from the 
Hudson River, near Albany, to Buffalo, and was 
opened in 1825. Its length was 363 miles, and it 
had a least bottom width of 28 ft. and a depth of 
4ft. There were 83 locks, each 90 ft. by 15 ft., 
and 18 aqueducts, beside several guard-locks, and 
the total cost was about seven million dollars. 
Between 1836 and 1862 it was enlarged to a least 
bottom width of 52 ft. and a depth of 7 ft. The 
number of locks was reduced to 72, and each was 
made 110 ft. by 18 ft. The total cost of this im- 
provement was about 32,000,000 dols. 

This was the last comprehensive improvement ; 
the railways at the time of its completion were 
building actively, and began to divert much of the 
canal’s traffic. As time went on the capacities of 
the railways were increased to meet the growing 
commerce, and their freight rates were reduced, 
while the canal remained unaltered except for a 
lengthening of the locks, between 1884 and 1891, 
and became gradually less and less suited to the 
changing demands of traffic. Its competitors were 
active and aggressive, and instead of further en- 
largement, nothing was done to enable the canal 
to hold its ground, and the traffic gradually fell 
off, decreasing from the maximum in its history of 
4,600,000 tons in 1880 to about 2,000,000 tons in 
1904. Between 1870 and 1894 the minimum had 
been about 3,000,000 tons. In 1882 the tolls on 
the canal, which had sufficed to pay operating 
expenses and about 5 per cent. on the investment, 
were abvlished in the hope of stimulating traffic, 
but this proved of little benefit. Between 1820 
and 1882 the total receipts from tolls on the Erie 
Canal (not including any rental for water-power) 
had amounted to about 120,700,000dols., the maxi- 
mum (of a single year) of about 4,890,000 dols. 
having been reached in 1862. In 1882 there 
was a credit balance of about 42,600,000 dols. 
after paying all cost of construction, repairs, and 
maintenance, but not including any interest charges. 


this traffic grew rapidly, | 


In 1895 an appropriation of 9,000,000 dols. was 
made to begin rebuilding ; but little could be done 
without large additional amounts, and, finally, in 
1903, by direct vote of the people, the expenditure 
of 101,000,000 dols. was authorised to build a 
waterway of a least depth of 12 ft., and a least 
width of 75 ft., capable of carrying es of 1000 
tons capacity. The intention was to build locks 
28 ft. wide with 11 ft. on mitre sills ; but this has 
since been increased to 45 ft. and 12 ft. respec- 
tively, so that the 75-ft. prism is too narrow ; 
however, all embankments are being placed where 
possible to permit of a future widening to 110 ft., 
with a minimum of additional expense. In the 
rivers the width of channel in dredged cuts is made 
200 ft. wherever practicable. 

The general location of the new canal will be as 
follows :—Commencing at the eastern end of Lake 
Erie, as shown on the map (Fig. 1, page 332), the 
line follows the Niagara River as far as Tona- 
wanda Creek, at which point it turns to the east and 
strikes across the level stretch of country between 
there and Rochester, rg pe | the bed of the creek 
as far as practicable. At Lockport it passes over 
the break known to geologists as the ‘‘ Niagara 
Escarpment,” a cliff from 50 ft. to 60 ft. in height 
at this point. The present canal this in a 
flight of five locks ; the new canal will probably have 
two locks, set at the edge of and into the solid rock 
of the cliff, with a total lift varying from 49 ft. to 
54 ft., according to the level of e Erie, which is 
considerably affected by the winds. From here the 
line passes to Rochester in a single level, some 60 
miles in length, crosses the Genesee River a mile 
or two south of the city, in a pool to be formed bya 
new movable dam located in the city itself (so as to 
afford harbour facilities), continues eastward across 
a hill close to the river, through a cut with a 
maximum depth of 65 ft., follows down along the 
line of the present canal, and enters a small river, 
known as the Clyde, near Lyons. Upto this point 
the new location is largely the same as that of the 
existing canal, the chief variation being made in 

ssing Rochester, where an entirely new line will 
Se built. East of Lyons, however, the old canal 
will be practically abandoned ; the new one will 
follow the river channels as far as practicable, and 
in some cases will be nearly 20 miles north of the 
old line. It is of interest to note that this new 
location returns to the identical trade-route used 
by the Indians and the early settlers, who followed 
the natural water-courses. 

Passing down the Clyde River, a much larger 
stream, the Seneca River, is entered, and this is 
followed as far as Three Rivers, at the junction of 
the Seneca and Oneida Rivers, which together form 
the Oswego River. The new Oswego Canal will 
branch off here, and continue north to Lake 
Ontario, utilising the river itself. It will be, in fact, 
a canalisation of the river, fixed dams being used 
throughout, as the flood range is limited to about 
6 ft., and damage to property can be almost entirely 
avoided. Only two new dams will be built; the 
others needed are already in existence, and will be 
modified where required. This portion of the new 
system possesses no unusual features, except that 
the lock next the lake will have culverts of the 
Hotopp syphon type. 

te on to the head of the Oswego River, the 
new Erie Canal follows up the Oneida River to the 
outlet of Oneida Lake. Crossing the lake, the 
valley of a little stream known as Wood Creek is 
followed, and at Rome the divide is crossed and 
the valley of the Mohawk River is entered. This 
summit level will be fed by two main reservoirs, 
one on the Mohawk River, at Delta, and the other 
at Hinckley, on West Canada Creek. A diver- 
sion tunnel will carry the water from the latter 
into the summit level. The maximum amount of 
water to be supplied in the dry season will be, 
according to the estimates, 432 second-feet, about 
one-half going to the east, and the remainder to the 
west. 

As the Mohawk Valley is subject to high floods, 
and is thickly settled, a system of movable dams 
will be used between Utica and Schenectady, so as 
to disturb existing conditions as little as practic- 
able. There will be nine in all: one above Little 
Falls, of a needle type, and eight below, of the bridge- 
and-gate type. One of them is shown in Figs. 8, 9, 
and 10, 333. The maximum lift will be 15 ft. 
and the maximum depth on the sills 20ft. The 
gates of each bridge dam will be in two rows, one 
above the other, each gate being about 30 ft. long. 





They will move on rollers fastened to their down- 


stream sides, being supported on uprights of the 
usual type, hinged to the down-stream sides of the 
bridges. The uprights will be spaced 15 ft. apart, 
and the gates will act as cantilevers, overhanging 
about 7} ft. ateachend. They will be operated by 
chains and winches in the usual way. 

In addition to the movable dams two small exist- 
ing fixed dams will be utilised. At Little Falls 
the natural rapids will be passed by one lock of 
403 ft. lift, set into rock, and from that point the 
line follows the river all the way (with the excep- 
tion of a canal section about 44 miles long, around 
a series of shoals) to near its mouth. A large 
amount of dredging will be required at the head 
of each pool in order to obtain the 12 ft. depth ; 
but as the river-bed is stable and very little sedi- 
ment is transported, it is hoped that the work of 
maintaining the channels will not be excessive. At 
the mouth of the Mohawk is a high natural fall, 
and to avoid this the line turns across a hill north 
of the river and steps down into the Hudson at 
Waterford by a series of five locks. At Troy is 
the last lock, and from there to New York is tidal 
navigation. 

The locations, lifts of locks, &c., are shown on 
the maps on page 332. At Waterford the Champ- 
lain Canal begins, and will utilise the channel of 
the Hudson River northward as far as Fort Edward. 
This will be an entirely new line, as the present 
canal is a land line, and is located at the base of the 
hills, Fixed dams will be used to canalise the 
river, and all but two are now in existence, having 
been built many years ago for power purposes. 
North of Fort Edward, also, the new and the exist- 
ing canals will be on different locations, and Lake 
Champlain is entered through the valley of Wood 
Creek, a small stream, which will be canalised by 
fixed dams. One of these will have a syphon 
method of discharge, while another will be provided 
with a sector or Taintor sluice-gate, 954 ft. long 
and 8} ft. high, of interesting design. The northern 
end of the lake is in Canadian territory, and plans 
have been prepared by the Canadian Government 
for enlarging to a 12-ft. depth the existing line of 
communication to Montreal. This will give a con- 
tinuous 12-ft. channel from the St. Lawrence to 
New York. 

There will be a total of fifty-four locks, varying 
between normal lifts of 6 ft. and 40} ft., as shown 
on the profile ; of this number thirty-four will be 
on the Erie Canal. The present number on the 
Erie is seventy-two. All locks will be 45 ft. wide, 
with an ovaliahie length of 300 ft. to 310 ft., accord- 
ing to the width and shape of the boat. Each 
chamber will be filled and emptied by two culverts 
running inside the walls, and communicating with 
the chamber by numerous small openings, whose 
total area will exceed that of the saved by 30 to 
50 per cent. The valves will all be of the plain 
counterweighted lift-gate type, moving on four 
rollers per gate. The following sizes were adopted 
for the culverts :—For lifts up to 14 ft., 5 ft. by 
7 ft.; for lifts from 14 ft. to 22 ft., 6 ft. by 8 ft.; 
for lifts above 22 ft., 7 ft. by 9 ft. The guard- 
gates are of a type generally similar to the culvert- 
valves—viz., lift-gates on rollers—and give a clear 
width of 50 ft. 

All masonry will be of concrete, the proportions 
used hitherto being 1 of Portland cement and 7} to 
9 parts of aggregate. The lock-gates will be of 
steel, of the mitering girder type, with single skin- 
plates. All operations will be performed by elec- 
tricity, derived in most cases from turbines and 
dynamos at the locks. 

The number of dams will be about thirty-five, 
most of which will be new, some being of the fixed 
and others of the movable type. 

Construction has been under way at isolated 

ints for more than three years, but, owing to the 
arge amount of work involved in the surveys, 
studies, and contract drawings, the great bulk of 
the construction could not be begun until this 
year. p to June 30, 1907, 674 miles had been 
put under contract, amounting to 15,275,000 dols., 
and about 150 miles more, amounting to about 
14,000,000 dols., were almost ready for contract. 

Owing to the severity of the winters, the canal 
can be operated only about seven months per annum, 
being usually frozen for more than four months. 

The work was organised under Mr. Henry A. Van 
Alstyne, State Engineer for 1905 and 1906, with 
Mr. Henry C. Allen in immediate charge, and is 
being carried on under Mr. Frederick Skene, who 
succeeded Mr. Van Alstyne as State Engineer on 





January 1, 1907, with Mr. William R. Hill in im- 
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mediate charge. The general designs are examined 

bya board of consulting engineers, of which Mr. 

Edward A. Bond is chairman, the other members 

heing Major Thomas W. Symons, U.S.A., Mr. 

William A. Brackenridge, Mr. Alfred Brooks Fry, 

and Mr. M. G. Barnes (succeeding Dr. E. 7. 

Corthell). All plans are forwarded for final 

approval.to the State Canal Board and the Super- 

intendent of Public Works, and the latter then 
advertises the work and awards the contracts. 

Principal Quantities of the Estimates for the New York 

State Barge Canal, 1903. 
Earth and rock : 

' Dredging... ti eat 3 57,676,700 
Dry earth excavation ... ss) ... 54,989,000 
Rock excavation we oe 10,806,000 
Embankment and back filling 9,455,300 


Total ... 182,927,000 (a) 
Concrete 4,243,105 cub. yds. 
Cut stone ... a: : 9,778 «8 
Tron and stee 
Paddle aS 
Sawed timber... wae 
Piling and round timber 
Rip-rap__... a we 
Total length a 
Number of locks ... 
* dams ... 35 (ec 

_ Total estimated cost 101,000,000 dols. 

(a) This amount does not include quantities for dams, 
bridges, highway, railway, and stream changes, and some 
other amall items. 

' (6) Includes bridges only, and not material for dams, &c. 

(c) Not yet finally determined. 


It may be of interest before concluding this 
article to give briefly a comparison between the 
amount of excavation complete’ up to the beginning 
of this year on the Barge Canal and on the Panama 
Canal, as gathered from the report of the State 
engineer and surveyor of the State of New York. 
It must, however, be borne in mind that the work 
on these two great undertakings did not begin at 
the same time ; the Panama Canal operations com- 
menced in May, 1904. and those of the Barge 
Canal in May, 1905. The year of commencement 
in each case will, however, be taken, and com- 
parison will be made for the following years. 
Daring the first year’s work on the Panama Canal 
(May, 1904, to January, 1905) there were excavated 
243,472 cubic yards of material, while on the Barge 
Canal the first year’s work (May, 1905, to January 1, 


Cubic Yards 





1906) amounted to 716,676 cubic yards of excava- 
tion. During the second year the figures were :— 
For the Panama Canal, 1.799.227 cubic yards ; and 
for the Barge Canal, 1,460.705 cubic yards. During 
the third year 4,948,497 cubic yards were ex- 
cavated on the isthmus, and 4,500,459 cubic yards 
on the New York State Canal. During the fourth 
year 15,764,098 cubic yards were accounted for at 
Panama, but the corresponding year for the Barge 
Canal began with January 1, 1908, so cannot yet 
be compared. We can, however, compare the 
amount excavated on the Barge Canal during the 
first six months of this year with the quantity 
excavated during the same period of last year. It 
was two and two-thirds times more, while the in- 
crease over 1906 was six-fold. The amount also 
excavated during June of this year was greater than 
the total amount accounted for during the first 
six months of last year, being 1,142,529 cubic 
yards. In pro ce gine these figures it must 
not be forgotten that the Panama Canal is very 
largely a work of excavation, with relatively few 
structures, while the structures of the Northern 


Fig. 10. 
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to 15 on Plate XXII., show various aspects of 
poo work in progress and some of the appliances 
used. 








5-IN. HACK-SAWING MACHINE. 

Amone the exhibits of Messrs. John Holroyd and Co., 
Limited, of Milorow, Rochdale, at the Franco-British 
Exhibition, is a 5-in. hack-sawing machine, somewhat 
on the lines of a larger machine which was described 
in ENGINEERING last year (October 4, 1907). The 
smaller design, however, entails some differences in con- 
struction, which can be seen from the drawings, Figs. 1 
to 8, and by the photograph, Fig. 9. The principal 
point of interest in the machine is the inclusion of 
mechanism for rotating the bar slowly while it is 
being sawn, so producing a true and square cut, and 
enabling the saw to work better, acting as it does 
constantly on fresh short lengths of metal, instead 
of upon a long stretch right across the width, which 
does not conduce to deep and rapid cutting. 

The frame of the machine carries two round bars, 
set side by side, which forma slideway for the slide 
A, reciprocated by the pulley B, running at 80 revolu- 
tions per minute, and driving a crank at a connecting- 
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Canal are numerous, and form a large portion of 
the undertaking, the excavation being only about 
40 per cent. of the whole cost. The delays caused 
by the severe northern winter also greatly handicap 
the Barge Canal during four or five months of 
the year. The rate of excavation on neither of 
these great works has yet reached its maximum. 


Our illustrations, Fig. 11, above, and Figs. 12) 





rod D, coupled to the slide. The saw-blade E, 14 in. 
long, is strained in a frame F, fitted over round pillars 
standing up from A; an extension carries a hori- 
zontal pin, which lies in a groove of cam shape in & 
weight G, which has the effect of automatically main- 
taining a feed on the saw as long as it is working. 
By means of the short handle screwed to G, the latter 
mav be rotated to raise the frame F. : 
The bar to be cut either rests on two rollers in 
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5-IN. HACK-SAWING MACHINE AT THE FRANCO-BRITISH EXHIBITION. 
CONSTRUCTED BY MESSRS. JOHN HOLROYD AND 00., LIMITED, ENGINEERS, MILNROW, ROCHDALE. 
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round ones up to 3} in., can be held. A rocking- 








supporting steady rollers in a bracket at J. The| frame L surrounds the tube, and at each partial turn 
method of revolving the bars is best seen in connec- | of this frame a ratchet-pawl M engages with teeth ou 
tion with Fig. 4, which represents a rotating tube K | the tube, and gives it a part of a revolution. The 
(like the cat-head used in turning-lathes), which is | motion is derived from an inclined slide at N, having a 
handy for holding the smaller bars, which are pinched | slot, in which the pin attached to the end of two rode O 
inside it by set-screws. Square bars up to 2} in., and | (Fig. 4) moves, The paw! M in the frame L is adjusted 





Fig .7.— 
Oo brackets H, H, and, if long, on two supplementary 
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for diameter by a screw P. The hand-wheel and screw 
(Fig. 1) are used for adjusting the bar for steadying 
the cylinder on the revolving attachment. The handle 
R (Fig. 2) puts the machine in and out of gear by 
operating a clutch situated at S. The same effect is 
also produced when a bar has been cut off; it drops 
on to a tray at T, attached to a hinged lever, over- 
coming the resistance of a weight U at the opposite 
end, and so throws out the clutch 8, and stops the 
machine. The pump at W supplies lubricant through 
piping ; it is driven from the {/-pulley on the pulley- 
shaft. A tray around the machine frame catches the 
waste and leads into a tank, from which the pump 
draws. 

Fig. 10 shows the method of applying a motor drive 
to this machine. 4-horse-power motor drives 
through spur gears and a belt to the pulley on the 
machine. A swivel vice is seen in Fig. 6, used to grip 
flats, girders, &c., or to hold work at an angle. he 
adjustable jaw opens to 5 in. capacity, and the top 
portion swivels upon the base, and is secured with a 
couple of bolts thereto. The machine weighs about 
5 cwt., or, with motor drive, 64 ewt. 





THE PRODUCTION OF CHEAP POWER BY 
SUCTION GAS PLANTS.* 
By Pxiniep W. Rosson. 
In the two years which have intervened since Professor 


Dalby first described the suction gas producer before this | 


Association, the demand for such apparatus has shown a 
steady and continuous growth both in this country and 
abroad. It is safe to say that in the great majority of 
cases experience in the actual working of combinations of 
gas engines and suction producers has given the greatest 
satisfaction to the user, for they have proved to be both 
convenient and reliable as a means of deriving cheap 
power ; and there are good reasons for believing that as 
the possibilities of the system become more ~~ { under- 
stood its application will be increasingly extended. 

It-is interesting to note that though the idea of work- 
ing ucers on the suction principle was first worked 
out in France by M. Benier, and afterwards continued to 
a@ comparatively small extent in Germany, the real de- 
velopment of suction producers on a | commercial 
scale only took place when British engineers devoted 
themselves to their design and mentees, and the 
extent to which trade in them has increased during the 
last four years is remarkable, 

here are several reasons for this, the chief of which 
undoubtedly is that the modern gas engine and suction 
roducer can, in fact, give power to small users and to 
rge users for factory and electric driving more cheaply 
than it can possibly be obtained by other means. To 
illustrate this point I have selected three typical cases 
where the | demand and gen ral requirements are 
widely different, and in each case the figures given 
represent average ascertained costs over at least a twelve 
months’ period of working, 


Ascertained Total Power Costs with National 
Gas- Engines 


i. 





Case A. | Case B. | Case C. 
Cement | Weaving | Small 
Works. | Shed. | Factory. 


— 





Size of installation in brake 
horse-power ee as a 
Average working load, brake 
horse-power ee ee - | 
Total brake-horse-power hours | | 
rannum i ‘ip x 2,726,000 | 610,500 | 21,200 
Inhtial total coat of installation) | 
(including foundations) 42307. | 26402 | 2601. 
Total annual charges :— & 24/18 a: éi b 
Interest and depreciation -| 423 0 0264 0 
Repairs and sundries .. 50 0 0 30 0 
Fuel oe ee ee ..|1208 4 8185 4 
oil .. es oe oe .-| 185 810) 10 0 
Water (taken from canal in 
Cases A and B) ae ‘ 
Attendance, &... P 


450 
260 220 7.8 


7 6 
12 10 


65 16 
0.745d. 
0.79d. 


* This means that if current were delivered from a public 
supply to a motor of 90 = cent. efficiency in cases A and 
and a motor of 80 per cent. in case C, the rate of charges for such 
current would have to be those stated to give the equivalent 
cost per brake-horse-power-hour also mentioned above. If, how- 
ever, the standing charges in t of the motors and electrical 
installation generally are added, this rate would have to be 
greatly reduced to equal the gas-engine installation in economy. 


The significance of the above figunes will be appreciated 
from the fact that, if in case A current was taken from a 
op supply at 4d. per unit, the tots] cost of same would 

47082. perannum. As the actual working costs with 
suction gas are 1907/., the difference between the latter 
and the cost of electricity at the assumed low rate of 4d. 
per unit represents a saving of 2801/. in favour of the gas- 
power installation, This saving would entirely defray 
the — total cost of the latter in a little over eighteen 
mon 

Nor can it be said that this economy has been obtained 
at the sacrifice of reliability, for, in the weaving-shed 
referred to, the engine has been started up punctually 


423 17 = 00 
Total .. oe ee .-|2330 5 10/574 4 2 
Total cost per brake-horse-power 
hour és ee ee é 
uivalent cost per Board of 

e unit* > a = 





ec;ecoc ocecea 











° ray read before Section G of the British ‘Associa- 
tion at Dublin, September 7, 1908. 


| that is necessary, 





every morning without fail, and the only stoppage in 
twelve months was that due on one occasion to a heated 
connecting- brass. In the case of the cement works, 
rotary kilns are being gy and the engines are regu- 
larly run for periods of from six weeks to two months 
night and day without stoppage. As I have said, these 
cases are typical, 

It is also important to notice how the gas-engine com- 
pares with its competitors, the electric-motor and the 
steam-engine, in the rate of breakdowns. 
Longridge, in his last annual report, gives the following 
figures relative to engines as 


company :— 
Rates of Breakdowns. 


Steam-engines 
Electric. motors lin 8.2 
Gas and oil engines 1 in 12.4 


from which it would appear that, broadly speaking, gas 
and oil engines may consid 50 per cent. more 
reliable in actual practice than steam-engines or electric- 
motors. I refer here mainly to units up to 100 brake- 
horse-power = cylinder. 

We have been greatly aided in the successful develop- 
ment of these producers through having a suitable fuel at 
hand in England and Scotland and in several parts of 
Ireland. Up to the present, for reasons which will be 
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A typical combination of engine and producer is shown 
in Fig. 1, and itis easy to realise from the great simplicity 
of the combined arrangement why, in correctly-designed 
gas-producers of this so large a measure of practical 
success has been attained. In such a producer as that 
illustrated the required steam is raised from the sensible 
heat of the gases after leaving the furnace on their way to 
the scrubber, and the air required for gasifying the fuel is 
partially saturated with this steam before it enters the 


urnace. 
The conditions under which combustible gas is pro- 


his | duced in the generator so as to give the best efficiency 


have been carefully investigated. Obviously, the fuel 
must be gasified in such a way as to lose a minimum 
quantity of heat in the producer, so that as large a balance 
as is possible is available for useful work in the engine. 
The only burnable gas which can be obtained in the usual 
way by the partial combustion of the carbon constituents 
of the fuel is carbon monoxide (CO), as expressed by the 
equation 


2C+0,=2C0 . (a) 


but the production of this gas is attended by an evolution 
of 30 per cent. of the heat of the carbon reacted on. 
Unless this heat were to a large extent recovered the 
efficiency of the producer would, obviously, be very low, 
and besides the cumulative effect of a continual liberation 


Fig.1. 
TYPICAL ARRANGEMENT OF GAS ENGINE 
AND SUCTION GAS PLANT COMBINATION 
(NATIONAL). 


























explained later, suction producers have only been made to 
work on a commercial scale with non-bituminous fuels, 
such as anthracite and coke, both of which are easily 
obtainable in the industrial centres of the kingdom. In 
England, Welsh anthracite was obtainable until two years 
ago for about 20s. per ton, at which figure there was no 
difficulty in obtaining the much-advertised ‘10 brake- 
horse-power for one penny” in fuel cost. With the rise 
in the price of anthracite, pee makers adapted their 
apparatus to work with gas coke, which can be bought at 
from 10s. to 15s. per ton, and as the consumption of such 
coke in a well-designed producer need not exceed 25 per 
cent. more than anthracite for the same power, it will be 
seen that it is in any case more economical to use it. It 
may be remarked incidentally that those responsible for 
gas-works are grateful for this new market for their coke, 
which, —- summer months, at any rate, can in many 
towns only be disposed of with difficulty. In Scotland 
suitable anthracite can be obtained at from 10s. to 15s 
per ton, and the local supplies of anthracite in most of 
our colonies and in France and Spain are now being 
successfully used for suction producers, whilst in other 
countries charcoal is plentiful and comparatively cheap. 
Speaking generally, therefore, the fuel problem both at 
home and abroad now presents little difficulty to those 
who have carefully studied the matter. 

The principle of working all suction producers is simi- 
lar: the inlet valve on the engine cylinder is directly 
connec to the producer, which usually consists of 
the furnace or erator coupled to a cooling vessel or 
scrubber, During the suction stroke of the cycle 
the inlet valve of the engine is opened, and the gas accu- 
mulated in the v ewtey we Ley between the engine and 
the producer is drawn fo into the working cylinder 
together with a poraee proportion of air. A correspond- 
ing amount of mixed air and steam flows into the furnace 
of the — and reacts there with the fuel, with the 
result that gas is evolved of an amount equal in volume 
— being cooled in the scrubber) to that drawn away. 

ence the yield of gas entirely depends upon the suction 
effect exerted by the engine through the gas inlet valve ; 
the latter being in turn under the automatic control of 
the engine-governor in the extent to which it is allowed 
to causes the amount of to be automatically 
regulated to suit variations of load. All.the attention 
t therefore, whilst the plant is working 
is to keep the generator charged with fuel—an operation 
occupying from two to three minutes every two hours. 





of heat in this degree would be to set up a very high tem. 
perature in the producer which would tend to the forma 
tion of excessive clinker and which would also cause many 
other difficulties. 

A simple practical means of ayy this heat and 
enriching the gas at the same time is by the method so 
generally adopted now of saturating or partially saturat- 
ing the air passing to the furnace with steam. This steam 
reacts with incandescent carbon in two alternative ways:— 


C +2H,0 =CO, + 2H, . (db) 
C+H,O=CO+H, . (c) 


In both of these reactions a combustible gas results, and 
they both require heat to enable them to take place. 
This is supplied by the liberated heat just referred to, 
which results from the direct combination of the oxygen 
of the air with the carbon of the fuel to form carbon 
monoxide, and hence, broadly speaking, the degree in 
which the reduction of steam according to either of 
the foregoing equations can take place with advantage 
depends entirely on the amount of heat available from 
the production of monoxide in the primary reaction 
according to equation (a). 

The decomposition of steam in the presence of heated 
carbon, however, begins at a comparatively low tempera- 
ture (between 500 deg. and 600 deg. Cent.), and hence if 
too much steam is used the fire becomes unduly cooled, 
which is undesirable for reasons which will be presently 
considered. 

A further advantage which follows from the use of 
steam is the enrichment of the made, for the hydrogen 
evolved by the reaction (b) and the monoxide and hydro- 
gen in reaction (c) are combustible gases produced apart 
from reactions with atmospheric oxygen, which in all 
cases carries with it four times its volume of nitrogen. 
This latter is a diluent in all producer- and passes 
through the furnace unchanged. Hence the use of steam 
simultaneously effects three useful and necessary func- 
tions in the producer: It prevents the working tempera- 
ture of the furnace from becoming excessive, in so doing 
roportion of heat liberated by the 
union of the carbon of the fuel with the oxygen of the air 
passing to the furnace ; and, os by producing carbon 
monoxide and hydrogen direct, the proportion of com- 
bustibles in the gas yielded by the producer is largely 
increased in proportion to the amount of inert nitrogen 
drawn in along with the air. 

By neglecting the radiation losses, and also the heat 


it absorbs that large 
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losses in the scrubbers, it is possible to make a simple 
calculation of the conditions under which the whole of 
the heat of the fuel can be accounted for in the gas pro- 
duced, and such a calculation is useful in enabling us to 
understand more clearly how a suction producer ‘actually 
works. Since there are alternative ways’ in which the 
steam may be split up, as given above in equations (b) and 
(c), itis convenient to consider separately the combination 
of reactions which these equations re + when taken 
together with the primary reaction 2C + O, = 2 CO. 

It will be found that if we combine the latter equation 
with equation (b) in the following proportions the total 
heat of the carbon reacted on is accounted for in the gas 
produced :— 

C+0O,=2C0 


2 
0.950 +1.9H,0- 6.9500, +19H,}* + (@) 


The composition of the producer gas which will be formed 
by these combined reactions is as follows, and assuming 
that the relative weights in the equation are taken in 
pounds, and the volume of gas produced in cubic feet, the 
total volume of each constituent will be— 


Co... 715 cubic feet, or 22.6 per cent. by 
volume. 
co, 339.6 ,, »» 10.725 per cent. by 
volume, 
Be: .. 679.25 ,, » 21.45 percent. by 
volume, 
WF sc 1430 ™ » 452 percent. by 
volume. 
3163.8 100.00 


The calorific value of this gas will be 151.5 B.Th. U. per 
oubic foot. 


The weight of steam per pound of 
Pr a a 0.965 me 

ir required per pound of carbon _ 50.5 cub. ft. 
roduced 


Total volume of gas p 3163.875 cub. ft. 
Similarly, by combining the primary reaction with 
that represented by ye (c) in the following propor- 
tion we account for all the heat in the carbon :— 
2C +0,=2C0O } (e) 
1.18 C + 1.18 H,O=1.18CO+1.18H,j * 
The composition and volume of the gas produced will 
be as follows :— 


Co... 1136.8 cubic feet or 38.06 per cent. by 
volume. 

= 420.25 e 14.06 per cent. by 
volume. 

OF en 1430 - 47.88 per cent. by 
volume. 





_—_- 


2987.0 100.00 
The calorific value of the gas per 


cubic foot will be... : 179 B.Th.U. 
The weight of steam per pound of 

carbon a es et ~ 0.577 Ib. 
Air required per pound of carbon 46.8 cub. ft, 
Total volume of gas produced ms 


In making the foregoing calculations it is assumed that 
the heat required for steam-raising purposes is obtained 
from the fuel consumed in the generator, and hence in 
establishing.a heat balance the amount of heat required 
to vaporise the water has been deducted from the left- 
hand side of the equation in both cases. The only 
apparent difference in the efficiency of these two systems, 
ccchen lies in the fact that in the first more steam is 
used than in the second. It will be noted that the gas 
produced in the latter case is considerably richer than in 
the former. 

It is found, however, that there are further considera- 
tions which influence the efficiency of gas producers. At 
temperatures of 500 deg. Cent. and over, it is well known 
that carbon monoxide and steam, and also carbon mon- 
oxide and carbon dioxide, may react with each other, 
such reactions being reversible and depending upon tem- 
aa These reversible reactions are usually written 
as follows :— 


CO,+Hs<—700+H,O . . .(f) 
C + CO,<—22C0 Ree ee 


In both cases the reaction tends from right to left at 
temperatures under 800 deg. Cent., above which they take 
place in the opposite direction ; in other words, the carbon 
monoxide tends to become destroyed in a certain d 
as the temperature of the producer is lowered. Fu 4 
the combined reaction according to equation (d) also tends 
to take place rather than the alternative according to 
equation (e) as the temperature falls. It is obvious, 
therefore, that in order to get the highest working effi- 
ciency the steam supply should be regulated so that the 
temperature of the fire in the producer is kept as high as 
possible without making excessive clinker, seeing that a 
richer gas thereby ts, and the reversible reactions 
tending to the destruction of carbon monoxide are 
avoided. Professor Bone and Mr. Wheeler recently 
demonstrated the truth of this statement in an ex- 
haustive series of experiments on a Mond producer. 
The fuel used contained 78 per cent. of onan, and 
by varying the amount of steam in the air-blast from 
0.45 Ib. to 1.55 lb. of steam per pound of coal gasified, 
the efficiency of the producer, including the steam for 
blowing engine, was found to fall from 77.8 to 66.5 per 
cent. Similar comparative results may be expected from 
& suction producer, and this drop of efficiency would 


appear to be due chiefly to the influence of the reversible 
reactions referred to. The efficiency of a good suction 
producer varies from 85 to 90 per cent., according to the 
conditions under which it is worked. 





The importance of properly proportioning the steam 
supply will be petheed. ay Pan mg the ‘best results 


cannot be obtained, and this is one of the points to which 
further attention might with advan be given by gas 
— desi Given a properly designed ucer, 

owever, the conditions of highest efficiency can be auto- 
matically and continuously obtained without the slightest 
trouble wéek in and week out whilst the plant is being 
worked by an ordi attendant. 

In all suction em ton directly connected to the 
engine and automatically regula thereby, successful 
working depends also upon the absence of any serious 
restriction to the flow of gas from the furnace to the 
engine cylinder. If there is a restriction for any reason, 
the weight of charge drawn into the working cylinder of 
the engine is reduced and a loss of power results 
which may make all the difference between success and 
failure. The effect of increasing the negative suction 
pa on the volume of charge is shown in Fig. 2, 

rom which it will be seen that by increasing the suction 
pressure from 41b. to 8 lb. the volume of the charge 
1s reduced 53 per cent. The very simple form of genera- 
tor and scrubber in the ordinary suction plant using non- 
bituminous fuel makes it possible to avoid undue restric- 
tion, even when gas coke or poor anthracite is used, each 
of which yields a certain amount of tarry matter, and 
consequently requires the addition of a suitable tar- 
extractor to the scrubber shown in Fig. 1; the suction 
pressure can be kept sufficiently low to prevent the 
volume of charge becoming unduly diminished. 

From these remarks it will be understood that sim- 
plicity in all directions is the essential condition for 
successfully working any producer by the suction effect of 
the engine, and this being so, the difficulty of treating 
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bituminous fuels in the = type producer shown in 
Fig. 1 will be appreciated. Bituminous fuels contain up- 
wards of 30 per cent. of volatile matter, which distils off 
at such ee as are found in the upper part of a 
suction producer ; thus, if the coal-container in Fig. 1 
were charged with this fuel whilst the ae was at 
work, a considerable proportion of the volatiles would be 


the lower part of the furnace reached 
theactive zone of combustion. Now, of these volatiles, 
6 per cent. and upwards is tarry matter, which condenses 
out as the temperature of the gas is lowered in the scrub- 
ber and gas-mains. These latter would quickly become 
cl up, and, in addition, so large a —— of tar 
would be carried f to the engine that the successful 
working of the latter would be vitiated. It is this tar 
difficulty which is the chief trouble to be dealt with in 
making a successful suction producer to work with 
bituminous fuels, for the addition of extra ing appa- 
ratus to extract the tar ina sufficient degree would neces- 
sarily have the effect of tly increasing frictional 
resistance to the of the gas from the generator to 
the engine, and would otherwise destroy that simplicity 
of arrangement which we have seen to be essential. 

Attention has- naturally been turned, therefore, to 
various methods by which the tar trouble can be elimi- 
nated, with the hope that it might prove possible to trans- 
form the condegeaie tarry vapours into fixed gases in the 
generator, so that the difficulty of tar extraction and 
additional cleansing apparatus generally could not arise 
atall. Attempts have been made to decom the tar 
by working the age on the down-draught principle, 
which has the effect of compelling the volatiles to pass 
through the hot zone of the furnace before leaving the 
producer. By another plan the gas outlet is in the middle 
of the producer, and air is supplied both at the top and 
at the bottom, the action which is aimed at being to use 
the upper half of the producer as a down-draught fur- 
nace = distilling and fixing the volatiles, while the 
lower half is supplied with the residual coked fuel, 
and works as an ordinary up-draught furnace. It is, 
however, extremely doubtful whether a successful solu- 
tion of the difficulty will be arrived at by either of these 
two ——. In ae a many _ 
reducing the tar within t ae y passing the vola- 
tiles through the hot zone of the furnace Seve boon care- 
fully tried from time to time, but without a sufficient 
measure of practical success to warrant the permanent 
adoption of any of them for use with bituminous steam 

such as is available here. There appears to be no 
reason for thinking that modifications of these proposals 
when applied to suction producers will prove to be more 
efficacious. . : 

The calculations previously given in this would 
appear, however, to suggest a better method for attack- 
ing the problem. It has been shown that all the sensible 
heat liberated by the combustion of the carbon of the 
fuel with the oxygen of the air could be absorbed by the 
reduction of the steam passing into the furnace alon 
with the air, and that the precise amount of steam whic 
can be redu is entirely on the amount of heat 
which is so liberated. Further, when we account for the 
whole heat of the carbon in this way, and take into full 





consideration the diluent effect of the nitrogen which is 


distilled, and would pass 7 ome Seg the pu made in |! 
‘ore this fresh fu 


unavoidably present, a gas of sufficient calorific value 
results for effective use in the engine cylinder. : 
There would, therefore, seem to be no reason why thé 
furnace of the producer should not be devised in such’s 
way that the volatiles are absolutely burnt out after 
being distilled, the heat of this combustion being after: 
is recovered by the decomposition of steam under the 
conditions already described. The final heat balance 
— be exactly je soon od to that established by the —_ 
ned equations y given, and in practice a gas o 
about 150 B.Th.U. calorific value might reasonably 
be expected, and which is quite suitable for engine work, 
By such a method the tar would undoubtedly be elimi- 
nated, whilst the efficiency of the ny would be high. 
There are several designers at work on producers of this 
character, and when the proper proportions and other 
practical details are understood a considerable measure 
of success may be hoped for ; the simplicity of the coolin 
and a Sueneeeets under this system gives 
promise of the feasibility of evolving a practical suction 
lant for use with bituminous fuels. The ordinary plant, 
owever, for coke or anthracite may still be expected 
to hold the field for units tp to 100 brake horse-power. 
The utilisation of lower grade fuels, such as pest, for 
wer pu has a special interest for Ireland. Peat 
as a fuel yields a large percentage of volatile matter, and 
it will be realised from what I have just said that the 
design of gas plants for use with such fuels is in a transi- 
tional stage at the present time. Something is bein 
done abroad with pressure plants using peat an 
working with by-product recovery apparatus, and the 
ractical results obtained with such ins’ tions will 
watched with attention here. As these developments 
are progressing it seems to me that meanwhile those 
who are interested in the peat industry might with ad- 
vantage give further attention to cheap methods of 


deriving it. Coal-mining has become a highly specialised 
svience and a thoroughly organised industry, but, from 
the point of view of similar organisation and ialisa- 


tion, comparatively little has yet been done in the case of 
peat. Under such conditions there is s chance of 
ae meeting with general acceptance here so long as a 
airly cheap supply of coal is available. Whilst practice 
i ucers suitable for peat tends to change so ney. 
pending progress in cheap methods of derivi 
t itself, it may not, perhaps, prove to be altogether a 
isad vantage that large power schemes depending on peat 
as fuel are postponed for a little while. 

Reviewing the present position of suction plant combi- 
nations as a means of deriving cheap power, I think it is 
now generally admitted by those who have looked care- 
fully into the matter that the claims made in respect of 
their convenience, economy, and reliability are well 
founded. The fact that these results can be so easily ob- 
tained by an apparatus of such simplicity hasa speci 
significance at the present time, when question of 
municipal and other public electricity supply undertak- 


in 
an 


ings is receiving so much attention from the point of view 
of the desirability or otherwise of supplying cheap power 
to manufacturers. It is becoming increasingly recognis 
by leading electrical engineers that it is exceedingly diffi. 
cult, and in many cases impossible, to supply current for 

wer purposes from central stations at rates sufficiently 
ow to favourably compete with the cost to the consumer 
if he generates his own power, but as attention has recently 
been so fully drawn to this aspect of the matter in a 
comprehensive paper read before the Institution of Elec- 
trical Engineers by Mr. J. F. C. Snell, it is only neces- 
sary to briefly refer to it here. Mr. Snell has emphasised 
the present inability of most electricity und ngs to 
meet a large demand for power at sufficiently low rates 
to hold their own with users’ own plants, and I under- 
stand his remedy to mean the remodelling of central 
power-stations, the writing down of the capital expendi- 
tare already incurred in connection with them, and the 
elimination of independent electricity stations in the 
smaller towns in favour of a central installation supplying 
a group of towns. . 

I think Mr. Snell, who speaks with competent know- 
ledge of electricity undertakings generally, does well to 
frankly face the position, but in view of such facts re- 
lative to the economy and reliability of gas power as I 
have ventured to refer to here, it will be conceded that 
there are adequate grounds for the serious doubts which 
some of us feel as to the wisdom of embarking on the 
many millions of expenditure which the general adoption 
of bis proposals would entail. The ultimate effect of 
such proposals, which are chiefly framed with the object 
of supplying power to factories as distinguished from 
gen ectric lighting, would be nothing more than an 
attempt to do for the power-user what he can into 
effect on better terms for himself by the use of gas- 

ines and suction gas producers. 
nother important point is that the growing tendency 

which exists to remove factories out of the town 
areas must tend to continually increase the distribution 
costs of electricity supply, thus making the chances of a 
margin of profit on any rate which it would be to the 
advantage of the user to accept even more remote. 
the other hand, particular location has little or no influ- 
ence on the succeesful and economical working of gas 


ucers. 

So far as the British Isles are concerned, all power 
must be derived from which is almost our only source 
of energy at the present time. The fundamental em, 
therefore, is to utilise the heat energy of the fuel as effi- 
ciently as possible at each point of application, and when 
power users, both small and large, have at their hand in 
suction plant installations a simple apparatus for so 
doing, which is oy rey | as efficient as the largest central 
station plant, the latter is at a great disadvantage when 
heavy distribution charges have to be added to the cost 








of power production af the station. With the foregoing 
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important considerations underlying all ems of power 
supply from a central source, there would appear to be no 

sing need for heavy expenditure on the part of public 

ies in order to provide cheap power for manufacturers. 
I venture to suggest that these facts are of special-im- 
paetines in the case of our municipalities, which already 
have to meet such numerously heavy and greatly increas- 
ing monetary demands in connection with those objects 
and undertakings for which in any case they must accept 
responsibility. 





THE STUDY OF BREAKAGES.* 


By Watrer Rosenuain, B.A., B.C.E. (from the 
National Physical Laboratory). 


THE occasional occurrence of failures or breakages in 
the working parts of a machine, or at times even of a 
structure, is an experience with which all who are con- 
cerned with engineering practice must necessarily be 
familiar. In the comparatively rare cases when such 

involves the loss of life and limb, or where large 
commercial liabilities are involved, the circumstances of 
the failure generally receive full investigation ; but in the 
far greater number of cases, where the in question is 
either of minor importance, or where the result is merely 
& temporary inconvenience which is rapidly forgotten, 
the question of the cause of the breakage is not, as a rule, 
examined with any great degree of care. Those imme- 
diately concerned no doubt form some idea of the cause, 
and endeavour to avoid its recurrence; but since the 
time and means at their disposal for such purposes are 
necessarily limited, while very frequently they do not 
possess that specialised knowledge which is required in 











Fie. 1, Section of rail, from contact silver-print. 


Fid, 2. View of cracks in inner tube of a gun, nearly full size. 


such investigations, their conclusions are liable to be 
faulty, and such conclusions have in some cases me 
stereotyped into widely accepted but entirely mistaken 
— on pnt pom ype of materi nae 

r and more serious cases o ure or breakage 
oten senein unstudied because the maker or manufac- 
turer of the broken article sometimes prefers to accept 
the responsibility for the breakage, and to replace the 
broken object, provided that the matter is not investi- 
gated by experts. This attitude is apparently based on 
the view that, apart from the slight risk of publicity, 
expert investigation may | to the establishment of 
more stringent tests or specifications. Actual experience 
of such investigations, however, shows that the recog- 
nition of the true causes of a failure is always of ultimate, 
and frequently of immediate service to the manufacturer 
of engineering materials. 

The present paper is, therefore, a plea for the thorough 
investigation of cases of failure or brea occurring in 
engineering practice, and it is hoped to show, by general 
considerations and by some actval examples, that under 
favourable circumstances the methods of investigation 
now available offer a considerable prospect of success in 
the discovery of the causes of such breakage. 

The principal argument in favour of the careful study 
of brea! by modern scientific methods lies in the fact 
that such study opens up a large amount of valuable 
knowledge of the properties of engineering materials 
which is not otherwise obtainable. While in no way 
underrating the immense im ce of the experimental 
study of materials in our ing la es, it must 
yet be recognised that such experimental investigations 

* Paper read before Section G of the British Associa- 
tion, at Dublin, September 7, 1908, 











»t, and cannot, reproduce the conditions of actual 
practice ; in fact, for the pu: of rendering the results 
of the experiments more definite and direct, specially 
simplified conditions are chosen. In applying the 
results of such experiments to actual practice, there 
is therefore a certain residuum of uncertainty which 
engineers are well accustomed to reckon with by 
means of factors of safety, or by modifications of 
design resulting from practical experience of how such 
things behave in ice. In the great majority 
of cases these methods succeed in avoiding failure, 
but, as is well known, this is frequently done at 
the expense of economy or efficiency. Consequently all 
fresh knowledge that tends to bridge this = uncer- 
tainty must represent an improvement of our knowledge 
of the behaviour of our engineering materials, and it is 
just the study of those cases in which the fact of 
failure has shown that not only our knowledge of a 
definite kind, but our factors of safety and “‘ teachi 
of experience ” ther have been insufficient to avoid 
y= 3 that will ultimately enable us to correct our 
views where they are erroneous or insufficient. This 
incorrectness of our views may relate to the quality of 
the material in question, or to its mode of treatment by 
the manufacturer or user; it may relate to the use of a 
material good in itself, but not well adapted to the 
purpose in question, or it may be concerned with the 
effects of faulty design, defective workmanship, or even 
of unsuspe or, at present, incalculable stresses. 
When a failure occurs it may be attributed, according 
to the ideas or interests of the person concerned, to 
any of these causes, but only if full investigation 
takes place and the true cause of the failure is ascer- 
tained can the information thus gained be properly 


do not, and 





and materials of the actual cases ; it must, however, be 
premised that the classification of causes of failure here 
given is not intended to represent a complete or final 
analysis of this great question. It is, in fact, only possible, 
by ium of somewhat ore general terms, to cover the 
principal classes into which these causes may be ooreet. 

According to the stage at which the defect which has 
ultimately resulted in breakage has arisen, the causes of 
failure may be classed into three large groups :— 

Group 1.—Defects arising from the manufacture of the 
material of construction. 

Group 2.—Defects arising from incorrect treatment of 
the material during the process of construction. 

Group’. — Defects arising during the life of the structure 
or machine. . . 

The first of these groups is necessarily a very wide one, 
but if for the moment we confine our attention to the 
most widely used of our engineering materials—steel—a 
few of the more typical cases may be mentioned. Thus 
the material may be defective on account of the presence 
in it of undue quantities of impurities. Opinions differ 
widely as to what is to be ded as “‘undue” in this 
respect, while the distribution of the impurities through 
the mass of metal is also of importance. The whole 
question of “‘ segregation ” and its relation to the sound- 
ness of steel arises in this connection, and is one of those 
which the paper study of failures will gradually 
elucidate. It is obvious, however, that the investigator 
can arrive at a good idea of the nature of the material in 
this respect by means of chemical analyses of samples 
taken from different parts of the broken object. The 
well-known method of sulphur-printing, in which a piece 
of silver bromide paper saturated with dilute sulphuric 
acid is placed into contact with a roughly polished surface 














Fie. 3. Micro-section of broken gun-tube. 


employed for the prevention of similar failures in the 
future. Nor must the manufacturer of materials, be 
they iron or steel or other metals, assume that the 
investigation of breakages will always, or even in the 
majority of cases, lead either to a condemnation of his 
product or to the enforcement of more stringent tests ; 
actual practice has shown that in many cases failures 
result rather from unfair or improper use of material than 
from inherent defects of the material itself. These are 
necessarily the most difficult cases to trace, and the 
investigator naturally inquires into the quality of the 
material in the first instance, but in many cases mecha- 
nical, chemical, and microscopical tests show that the 
material itself is of average quality, and the cause of 
failure is to be sought elsewhere. 

Again, in another direction the study of breakages may 
be of direct service to the makers of engineering materials. 
A oe gor and indeed nearly always an advisable, 
method of studying failures is to compare the broken 
article with a similar one which has given good service— 
this not only gives the investigator the means of applying 
the test of actual service to his conclusions, but inciden- 
tally it also throws valuable light on the relative im- 
portance of the various factors that are insisted upon by 
various specifications—and the effect upon the specifica- 
tions is not by any means always in the direction of 
incr stringency. It is not rare to find that material 
which from the point of view of the usual specifications 
would be regarded as superior has failed, while material 
lying nearer to or even beyond the limits set by the specifi- 
cation has given service. Of course, it is not sug- 
gested that any conclusions as to the correctness of the 
specifications should be drawn from isolated or even from 
a small number of instances of this kind, but the accumu- 
lation of such data, only derivable from a systematic 
study of breakages, would undoubtedly lead to a sounder 
———— of the* relative importance of the various 

uses of our specifications. 

Before passing on to the consideration of the various 
examples of investigations of failures which are presently 
to be described in some detail, it will be well to consider 
some of the principal causes of and the manner 
in which they may be detected from a study of the facts 





Fia, 4. _Micro-photograph showixg small holes and cracks 
in steel of gun-tube. 
of the metal under test, indicates the distribution of 
sulphur, and to some extent of phosphorus, by the depth 
of the tint or the intensity of the dark spots produced 
wherever ——s hydrogen gas is evolved, and acts 
upon the silver in the paper. An example of such a 
on wed print, taken from the cross-section of a steel rail, 
is shown in Fig. 1.. By means of micro-sections cut from 


a ape parts of the material, further light can be 


rown u the purity and uniformity of the metal. A 
considerable amount of information as to the nature of 
the material is also obtainable by means of 4 series of 
mechanical tests, such as tensile and some form of _ 
or alternating ‘stress test— preferably one of those 
forms of test which most readily reveal brittleness. But 
the results of méchanical tests, while accurate and con- 
vincing so far as they go, can only afford information as 
to the condition of the material at the time of testing, 
and cannot for that reason be relied upon to determine 
whether the defect—if any is revealed by the mechanical 
tests—is due to an inherent property of the material or 
arose from some process or treatment which the metal has 
undergone at a later stage. : 

The quality of the material as supplied by the make 
is, however, obviously dependent upon other ‘ 3 
besides the simple question of correct chemical composi- 
tion. Subsequent to its first manufacture into ingots 
the metal may have undergone deleterious treatment 
before passing on to the user. Thus the material—again 
in the case of steel—may have been overheated or even 
burnt. The latter defect will be relatively easily recog- 
nised—the mechanical tests of the material will give bad 
results and micro-sections will at once reveal the cause, 
although in the case of metal which may have been heated 
by the user as well as by the original maker it will not 
always be possible to decide at which stage the damage 
was done. Ov ted steel is also readily recognised in 
the same way, but while the damage done by actual 
“burning ” persists through all subsequent mechanical 
and thermal operations, the damage due to mere over- 
heating can, it is believed, be undone by subsequent 
treatment. If this has actually occurred, it may happen 
that a piece here and there has escaped the refining opera- 
tion and a weak piece comes through into the finished 
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machine or structure. Such weak ‘ patches” may be 
confined to quite small areas, so that careful inv on 
of - immediate ping i. a fracture is essential to 
uard against overlooking such a point. 
. In many cases the manufacturer of the steel (or other 
metal) supplies it to the user in a ially finished 
form, such as forgings ready for machining. In that case: 
the conduct of the forging and annealing operations may 
become a source of weakness; insufficient working by 
press sd hammer, gen at ~a high -- bet an 
sively low temperature, possi Im y 
mon where scale has been worked, into the metal, may 
all give rise to subsequent failure. Again, unequal heat- 
ing or cooling of large pieces of metal, and insu cient or 
unduly prolonged annealing, may also be mentioned. 
Such cases can generally be i by means of the 
microscope, great diversity of structure between different 
parts of the same forging holes & very characteristic indi- 
cation of some of the defects just named. Such diversity 
of structure will generally be visible on the fracture itself, 
and will be revealed by mechanical tests and microscopic 
examination ; when chemical analysis is called in to show 
whether there is any corresponding diversity of composi- 
tion, the question can generally be decided with consider- 
able certainty. ; 
Without in any way suggesting that the various pos- 
sible sources of weakness which may arise in the course 
of manufacture of steel or other metals have been 
exhausted by the above list, we may turn to the second of 
the groups named on the previous page. This group com- 
rises the various sources of ultimate failure that may arise 
Sariag the construction of a structure or machine owing to 





the treatment to which the metal may be subjected 


causes ; but there are a number of others which come 

properly under this head, and these certainly occur at 
times. Thus small errors in erection may at times throw 

undue stresses on certain parts—i.¢., the design, either 

through inefficient construction or on account of its) 
inherent difficulty, may not be correctly carried out. 

Probably more uent, and therefore more serious, are 

the operations of which do not readily lend them-: 
selves to calculation; as examples of of cases. 
referred to, we may take the effects of thermal expansion 
and contraction arising in the case of steam boilers, and 

to a lesser extent in all heat engines. If by this or any: 
other cause ings are thrown out of line to a very slight 
extent, the alternating stresses that may be set up are 

often sufficient to account for the breakage of one of the 

parts concerned. In investigating these cases one very 

useful line of evidence is obtainable from a study of the 
fracture itself; the details of the fractures of steel under 

various types of loading, as by direct tension, shock, alter- 

nate bending, &c., show characteristic differences, and a 
close examination of the fracture—if it is available in a 

sufficiently well preserved condition—will often enable 
the investigator to decide in what manner the e 

occurred. “Tageed this he has, as a rule, only negative 
evidence to go 3 but if his study of the material of 
the broken leads to the conclusion that the material 

was sound, then at least the manufacturer of the material 

is relieved from blame in the matter. 

In illustration of some of the general considerations 
that have been advanced above, four examples of failures 
which have been investigated in the manner here indicated 
will now be described. The cases in question are taken 





from the practive of the National Physical Laboratory, 














Fie. 5. Micro-photograph showing small holes in steel of 


gun-tube, 


during the process of construction. We have already 
referred to the possibilities of overheating and burning 
which may arise where the metal has to undergo forging 
or is heated for any other purpose. To this must be 
added the various mechanical processes to which the metal 
is subjected in the workshops. Such processes as punch- 
ing or shearing, if at.all carelessly performed, or used in 
an improper manner as substitutes for more satisfactory 
but more expensive processes, may give rise to more or 
less unsuspected weakne Thus, for example, the 
great ductility of mild steel naturally suggests that a 
considerable amuunt of cold working can be done without 
impairing its strength materially ; but actual results have 
shown that cold working, icularly if applied at all 
locally, may be an exceedingly dangerous ing. It 
appears to be possible to a exhaust or destroy the 
ductility of a small portion of the metal if cold work is 
applied to it without proper precautions, and the local 
brittleness thus induced may result in the failure of the 
entire piece. Thus the hardened and brittle region 
which 1s produced when a plate is sheared in > ted 
shearing-machine will cause the entire plate to crack 
across quite readily, and many other similar examples 
might be cited. From the point of view of the investiga- 
tion of the occurrence of undesirable cold 
working can generally be subsequently detected by the 
presence in the metal of regions of severe deformation. 
hese are readily detected by the aid of the microscope, 
plore 3 ger tests re the re brittleness of the 
ma at such points. It is, of course, necessary in 
such cases to d ish very carefully between deforma- 
tions that were originally t in the material and 
those which were uced by the actual fracture itself ; 
but this is, as a rule, readily possible. 
_ Turning to Group 3, we ind a certain number of cases 
in which the most careful investigation can find no sign 
either of inherent defects in the material or of any 
injurious treatment during manufacture or construction ; 
in these cases the metal has generally been subjected to 
undue stresses while actually in use, and has thus failed 
YP ordinary course a oven. Saue faulty design— 
=> imposing wn, but w severe, stresses 
on wound materials probably one of the rarest of such 














Fie. 6. Micro-section of broken gun-tube ; specimen etched. 


and are described here by the kind permission of the 
various firms and gentlemen on whose behalf the inves- 
tigations were carried out. 

e first case is that of the inner tube of a large gun 
which Gepiaget internal cracks, and ultimately fissured 
completely after an abnormally short life. The investi- 
gations made in this case are best described by quo’ 
the text of the report issued by the Engineering 
Metallurgy Departments of the Laboratory.* ; 

‘*The following mechanical tests were made on speci- 
mens cut from the gun-tube, as indicated in each case :— 


Tensile Tests. 
Turned imens, diameter, 0.40 in. 
Length observed, 3.0 in. 


_ Specimens Cut Parallel to Axis of Tube. 








Stress in Tons per Square Inch. 

———_—_———- enggien yn ae oe of 
Elastic 7 | on 3 In. clasticity. 
Limit. Yield. Fracture. 

| per cent. | Ib. per sq. in. 
fa) 17.20 20.62 37.60 25.70 30,100,000 











Specimens Cut at Right Angles to Axis of Tube. 








_ Elongation | Modulus of 
Elastic 








Stress in Tons per Square Inch. 
| 





| x Py 
Limit. Yield. Fracture, | 02 8 In. | Elasticity. 
(a) 14.85 20.37 87.60 | — Ib. per eq. in. 
a ° ‘ ~s 
wae). oe 36.50 18.30 | 29,700,000 








* N.B.—The fracture of this piece took place at a section where 
there was a small flaw, due to penetration of an old crack. 

‘* Alternating Stress Tests.—This stress was carried out 
in the Stanton alternating stress machine. The stress 


* Those sections of these reports which describe the 
mechanical tests are due to Dr: T. E. Stanton, Superin- 
i i tof the Labora- 








tendent of the Departmen 
tory, and are lel here with his kind consent. 


applied was direct tension and com ion, in which the. 
ratio of tension to compression was 1.4, and the number 
of reversals 800 per minute. 
Range of Stress in Tons 
per Square Inch. 
(a) 27.10 3800 
(6) 22.20 1,000,000 (not broken) 
After this test the stress on (b) was raised to 25.80 tons 
per es inch, and the specimen broke after 68,000 
reversals. 


Number of Reversals 
for Fracture. 


Tensile Impact Tests. 
Energy Absorbed Number of Blows 


in Inch-Pounds. for ‘ture. 
(a) 909.6 1 
(6) 855.6 2 


Bending Impact Test made on the Izod Impact- Tester. 
Energy Absorbed Number of Blows 
in a for as eee 
“* Repeated Tensile Test.—A ~ ee wascut out of the 
tube in the form of a circumferential slice and tested 
under repeated loading in such a = that the stresses 
produced in it were circumferential in direction and 
approximately of the same relative intensities as would 
be produced by firing the gun. 
“ The specimen was subjected to ted tensions at an 
average stress of .20 tons per — inch, and at a rate of 
about six per minute. After 100 loadings two cracks in 
the inner surface of the tube became very pronou 
but further loadings up to 1500 repetitions did not seem 
to make any appreciable difference in their magnitude. 
‘* The average stress was then increased to 21.5 tons per 
square inch, and 100 repetitions made without apparent 


Micro-section of normal gun-tube; specimen. _ 
unetc Ng 


Fie. 7. 


effect. On further increasing the avenge stress to 23 tons 
por square inch, the specimen broke at the second loading. 
e fracture was crystalline throughout. : 
** General Conclustons from Mech Tests.—The ten- 
sile tests indicate that the material of the tube is remark; 
ably weak on the circumferential direction as r 
elastic limit and yield stress. Even in the direction 
parallel to the axis of the tube the elastic limit and a 
stress is considerably below what might be expected from 
the analysis and the ultimate resistance of the material. 
“The limiting resistance under alternating stress, 
which appears to be about 23 tons per square inch in 
range, is somewhat low, as it is found that steels of the 
same ultimate resistance (37 tons per square inch) have in 
general a limiting range of stress of approximately 27 tons 


per square inch. . ‘ 
“The alternating impact tests also indicate that this 
material is decidedly weak under repeated shocks, T 
resistance under this test is approximately that of Swedish 
charcoal iron. 

“ The impact tests made by a single blow do not reveal 
weakness to the same extent as the impact 
and appear to correspond to the ultimate stress 
elongation in the tensile tests, which were satisfac- 


tory. 
“1, General Examination of Inner Surface.—The greater 
part of the inner surface of the piece sent wae 
with fine emery paper, when a number of cracks 
Laue in every direction. The deepest 


jaal 





‘lands’ rifi , whi i themselves were 
frequently crossed by cracks, A ph h of the sur- 
face, about twice full size, shows Fas very clearl 


(Fig. 2). The outer surface of the tube showed, no su 
ramified but merely a dent where the actual frac, 
ture ended. ese appearances indicate that the 
failure of the tube could scarcely be due to a localised 
flaw or other defect, since practically the whole.of the 
paaed near the inner surface shows signs of incipient 
failure. : 
“2. Mi ic Examination of Sections.—Kight sec- 
~ each about 1 square inch in area, were 
and examined, and two comparison sections were 
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also taken from a smaller -tube of similar composition, 
which had behaved normaly ; 
(a) General Structure.—This a to be quite normal 


both as to size of grain and interlocking of the constituents; 
in fact, in this respect the steel of the broken tube a 

to be better than that of the ‘normal’ tu 
(Fig. 3, page 


340). 

*(b) Path of Fracture and of Cracks.—Unfortunately the 
surfaces of the act fracture, as sent to us, were 80 
badly oxidised that it has proved impossible to trace the 
course taken by the main fracture among the constituents 
of the steel. An attempt was made to do this by em- 
bedding the fracture in an electro-deposit of copper; but 
on cut transverse sections it was found that there was 
a layer of oxide between the steel and the copper; this 
instructive method was thus rendered abortive. So far 
as can be judged from the path of smaller cracks, the 
vane appears to traverse ferrite and pearlite indif- 

erently. 

*(c) When examined under the microscope before etch- 
ing, the sections of this steel show in an unusually marked 
degree two features nearly always seen to a certain extent 
in commercial steel—viz. (1) minute black holes in the 
polished surface ; (2) greyish-green enclosures of foreign 
matter. 

* *S1, The small holes are, no doubt, due to the fact that 
small icles are torn out of the surface a polish- 
ing ; but the fact that, with identical methods of polish- 
ing, the steel of the fractured tube shows these marks 
much more prominently than the steel of the ‘normal’ 
tube, suggests that the marks are connected with the me- 
chanical properties of the steel. This view is strengthened 
by the appearances shown by na gee ny me Figs. 4 
and 5, where cracks ramifying from the main fracture are 
seen to run from one to another of these black marks. 

‘*2. Greyish-green globules of foreign matter are seen 
in both the broken and the ‘normal’ gun-tube; these 
have been described and identified by Howarth (Journal 
of the Iron and Steel Institute, 1905, vol. 1i.), but 
they are t in the broken tube to an excessive 
extent. heir appearance, both in the etched and 
unetched steels, is shown in Figs. 6 and 7. In some 
of the specimens of the broken tube it was impossible to 
find an area of a square millimetre free from these enclo- 
sures, The writer, following Howarth and Stead, — 
these enclosures as particles of slag (sulphide and silicate 
of mons ay which have not been able to free them- 
selyes from the molten steel and have become enclosed in 
the ingot, subsequently becoming elongated in the direc- 
tion of forging. Their presence even in considerable 
numbers does not make itself felt very markedly in longi- 
tudinalitensile tests, since their only effect is a propor- 
tionate diminution of the effcctive area of the cross-section 
of the teat-piece. In transverse tests, however, the effect of 
such enclosures would be much more marked, owing to 
the larger area occupied by the enclosures in that plane 
and to their tendency to cause splitting in the direction 
of their . The results of the mechanical tests bear 
out these anticipations. 

“(d) Tests heat-tinting showed the absence of 
* ghosts ’ or of phosphorus segregation in the gun-tube. 

(ce), Chemical analysis gave the following results :— 


Per Cent. 
Carbon. ..~ <.. 0.411 
Silicon ~.. tS; 0.112 
Sulphur ... 0.050 
PI horus 


0.031 
Manganese ee a cs Re as 0.5380 
‘In, themselves these figures represent a satisfactory 
composition, but would lead one to expect a somewhat 
higher yield-point than that _— by the actual tests. 
© silicon content is rather high for such steel, but 
would not be objectionable if the silicon were t in 
solution in the iron ; the microscope shows, however, that 
& good deal of this silicon is present as silicate in the slag 
enclosures, and in this form it is certainly deleterious. 
“ “General Conclusions.—The microscopic evidence, when 
correlated with the results of the mechanical tests, leads 
to the conclusion that as regards ‘general composition, 
heat treatment, and mechanical treatment, the steel of 
the fractured gun-tube is normal, but that its strength is 
cnr sap impaired by the presence in its mass of a very 
arge number of slag enclosures. The presence of these 
foreign bodies particularly reduces the power of the steel 
to resist cracking transversely to the direction of forging, 
and the presence of longitudinal cracks in the tube is in 
accordance with this view.” 
’” Tb will be gathered from this report that the premature 
failure of this gun-tube is to be ascribed to a defect in the 
original steel ingot—viz., its contamination to an undue 
pxtent with enclosures of ® 
* The second case is oné which has already been described 
in full in connection with a recent of Trade 
nw and there is, therefore, no reason for reproducing 
either the full text of the report, or for écapittlating the 
details. In the present gornection it is sufficient’ to 
recall that by local deformatioa a boiler-plate’ 
far w : aS = uently to fail in‘ use, 
astrous results. © photomicrographs,’ Figs. 
e are reproduced here, showing’ the 
of the steel of this plate, Fig. a 
as altered by the severe local deforniation' imposed upon 
it by the en jwenng of the boiler-makers (Fig. 9). These 
photographs serve to illustrate the observation made 
above, that severe cold-working can be subsequently re- 
sagas by means of the microscope. 
‘ "The third case is that of a locomotive crankpin, which 
broke off in service, with an apparently clean, fairly smooth 
fracture. Again, the full text of the report of the Labora- 
‘tory is given in description of the investigations made 
into the cau ‘e of failure :— 
“ The material of this pin has been subjected to mecha- 


““* See Encrveerine, January 24, 1908, pages 113 et seq. 


8 and 9, 





ang 





nical tests, mi Opi ination, and chemical analysis, 
with the a results :— 

‘* Mechanical Tests.—Tensile tests. Owing to the small 
size and shape of the specimen, as well as on account of the 
case-hardened surface layer of the steel, it was nob found 
possible to cut any tensile test-pieces of standard size, 
nor to —— the tests without running the risk of 
using up all the available material for this purpose alone. 
The material was, therefore, apportioned to the various 
methods of examination, with a view to giving the fullest 
scope to those most likely to afford a clue to the cause of 
the failure. 

“The tensile test as carried out gave the following 
result :— 
Diameter of 

Specimen. 

0.50 in, 





Stress in Tons per Square Inch. 
Yield. Maximum. 
81.10 47.50 30 per cent. 

“To ascertain whether the material might show brittle- 
ness under shock, a number of impact tests were made on 
notched specimens by the single blow method in the Izod 
impact-tester. 

No. 
1 


Elongation on 
1 In. 


Foot-Pounds 
Absorbed in Fracture. 
6.8 Notch perpendicular to 
axis of pin. 
Notch perpendicular to 
axis of pin. 
Notch parallel to axis 
of pin, 

**Tt will be seen that these tests, taken in conjunction 
with the chemical analysis of the material (see below) 
indicate steel of satisfactory quality, so far as the body of 
the pin is concerned. As the outer layers of the pin con- 
sist of case-hardened steel, it was not possible to subject 
that part of the material to mechanical tests, nor could it 
be cut up for the purposes of analysis, except after 
annealing. mee 

“ Chemical Analysis.—Drillings from holes distributed 
about the section of the pin (excluding the case-hardened 
outer layer) gave the following results :— 


Carbon 
Silicon 
Sulphur .. 
Phosphorus 
Manganese 
Arsenic .. . es e¢ ee os 
** Pieces of the case-hardened shell were also ground off 
and analysed after annealing ; this latter process has the 
effect of reducing the carbon content of the steel, so that 
the value for that constituent is not given. The analysis 


gave :— 


2 5.6 
8 4.2 


Per Cent. 
° 0.341 


Per Cent. 


Carbon 

Silicon 

Sulphur .. 

Phosphorus 

Manganese - oo wa : 
These analyses show nothing to indicate defective or 
unsatisfactory material, for although the phosphorus 
content is somewhat high as compared with some specifi- 
cations, it is not high enough to account satisfactorily for 
the failure of the pin under normal usage. 

** Microscopic Examination.—Several sections were cut 
from the pin, both longitudinally (so as to intersect the 
surface of the fracture at right angles) and transversely. 
The general microstructure of the steel constituting the 
body of the pin is shown in Fig. 10 under magnification of 
175 diameters. It is typical of the structure of a carbon 
steel of this grade, except for two features. One of these, 
which is in itself undesirable, is the great angularity of 
the ferrite (white) areas ; this indicates, as a rule, that the 
metal has been heated somewhat strongly. On the other 
hand, the dark areas are practically structureless, and are 
therefore sorbitic in character. This structure is typical 
of steel which has been cooled somewhat rapidly, in 
such a way that the more usual laminated structure of 
these areas (then called pearlite) has not been able to 
develop. Such a sorbitic structure is mechanically ex- 
cellent, and its combination in this case with the angular 
ferrite no doubt counterbalances the undesirable mecha- 
nical properties of the latter, and results in the satisfac- 
tory mechanical properties of the material, as shown by 
the mechanical tests. Both these special features of the 
microstructure of the steel are, however, traceable to the 
case-hardening and subsequent quenching process which 
the pin has undergone. The general structure of the 
outer layers of the pin is shown, under a magnification of 
175 diameters, in Fig. 11, in which the nn areas _— 
sent the hard, or martensitic, portion of the steel. ear 
the outer surface the material is entirely composed of 
this intensely hard and brittle constituent. The detailed 
structure of this constituent is shown, under a magnifica- 
tion of 1000 diameters, in Fig. 12. The well-defined 
acicular structure here shown is characteristic of steel 
which has undergone very vigorous hardening treatment ; 
this structure alone is, in fact, suggestive of quenching in 
either too cold or too active a bath, or from too high a 
temperature. A satisfactory hardened carbon-steel shows 
only faint traces of the structure which is here very 
clearly defined. Apart from these features, the longitu- 
dinal sections of the pin showed no signs of anything 
unusual, although the character of the steel was such as 
to lead to a for hardening cracks. In the trans- 
verse section, however, these became ap tatonce. An 
example of the cracks found—at a distance of several 
inches from the actual fracture—is shown in transverse 
section in Fig. 13, magnified 50 diameters. The crack in 


this case extends through the entire thickness of the hard | two 


case. In order to further examine the:pin from this point 
ee Be portion of the ry of the pin, which still 
remained intact, was polished in such a way as a) i- 
mately to remove the tool-marks and sopaaben with which 
it was covered. When this was done it was seen that in 
several places cracks of considerable siz3 existed, while 





more careful examination with a low-power microscope 
showed that a great portion of the surface was covered 
with a network of fine cracks, which in some places had 
developed into larger fissures. A photograph of part of 
the surface thus prepared is shown in Fig. 14, under a 
magnification of about 6 diameters. 

“The general character of these cracks and their distri- 
bution over the portion of the pin submitted to us, taken 
together with the thermal history of the pin as revealed 
by the microstructure of the body of the metal, leads us 
to the view that these cracks in all probability existed in 
the pin when first produced, and that they were, in fact, 
caused by the hardening process employed. In view of 
the fact that the examination of the material does nob 
reveal any other cause of weakness, it further appears 
— that the fracture of the pin arose from the 

evelopment of one or more of these cracks under the 
influence of the working stresses. That cracks once 
formed in the brittle shell of a piece of steel will u- 
ally pro te themselves through the mass of the ductile 
material must be led as an established fact.” 

Tt will be seen that in this case material which was 
originally of a satisfactory character had been spoiled by 
too severe a hardening proness, and failed by a spreading 
of the hardening cracks which had thus con formed. 
The investigation is an example of the manner in which 
microscopic observations give a clue to the thermal history 
of a specimen of steel. 

The fourth example to be described is that of a large 
shaft, intended to run at a high s and to transmit 
a large amount of power; this sbaft ran satisfactorily 
for some time, but ultimately fractured through a portion 
12 in. in diameter. The fracture itself was jar in 
showing an outer ring, a little over an inch wide, 
which appeared rusty when the whole broke; this outer 
pane of the fracture was very smooth and fine-grained, 

ut the central portions of the shaft had broken witha 
very rough, coarse-grained fracture. In this case, also, 
the investigation is best described in terms of the full 
text of the report of the Laboratory. 

‘*The material of the broken shaft has been subjected 
to the chemical, microscopical, and mechanical tests de- 
scri low. Owing to the dirty and corroded condi- 
tion in which the fracture itself was submitted, the direct 
examination of the fractured surface was rendered 
abortive, and the specimens studied have, therefore, been 
taken from portions of the shaft lying as close as possible 
to the fracture. 

“Chemical Analysis.—The average chemical a 
tion of the steel of the broken shaft, as ascertained from 
drillings taken near the fracture, is as follows :— 

Per Cent. 
° 0.493 

0.130 
0.041 
0.039 


Carbon .. 
Silicon . 
Sulphur .. 
Phosphorus 
Manganese 0.71 
Arsenic .. . ‘eo as oe os - 0.028 

‘*Since the other tests indicate a marked diversity of 
character between the outer layer and the bulk of the 
material of the shaft, separate analyses of the different 
layers of the steel were made, but showed no marked 
diversity of chemical composition. 

“* Microscopic E. inatton.—F or this purpose a slice of 
the material running radially outwards from the centre of 
the shaft, and abutting on one side on the fractured sur- 
face, was cut, and divided into a number of separate 
pieces, which were then polished and etched and examined 
over their entire area. The appearances found were of a 
very remarkable kind. . That bey of the steel lying 
near the periphery of the shaft was found to possess a 
small, regular structure characteristic of good steel of the 
grade represented by thisshaft ; at a depth inwards which 
varies from about 1}in. to }in., however, this satisfactory 
structure commences to be interspersed with patches of 
very large, coarse crystals, and as the section is followed 
radially inwards, these pstches increase rapidly in area 
until they occupy the entire area of the section. The 
photomicrographs, Figs. 15 and 16, illustrate the appear- 
ance of these two regions respectively. While Fig. 15 
(x es represents a satisfactory structure, Fig. 16 is 
typical of material that cannot be regarded as satisfactory. 

uch coarse structures always entail unsatisfactory 
mechanical properties. It should be noted that Figs. 15 
and 16 represent the same magnification, The transition 
from one of these structures to the other is, further, very 
rapid, being often complete in an actual distance of less 
than 4 in. The coarse structure of Fig. 16 extends to the 
centre of the shaft, and is also found at the other side of 
the boss in which the fracture occurred. 

‘* Mechanical Tests.—Tensile test-pieces were cut from 
the shaft, as near to the fracture as possible; test-piece 
No. 1 was cut in such a way that its centre line lay about 
1 in. from the outside surface of the shaft, while No. 2 
was cut from the centre of the shaft. The material of 
No. 1 therefore consisted in great part of the steel having 
the fine microstructure of Fig. 15, while No, 2 had the 
coarse structure. The results found were as follows :— 

Stress in Tons per Square Inch, Elongation on 

Yield. Ultimate. 2 In. 


20.52 
22.40 





Specimen. 


No.1 
No. 2 42.30 
‘An examination of these figures shows at once that 
while specimen No, 1 shows a decidedly small ductility 
(elongation), No. 2 is much worse in this while 
there is also a marked difference in the yield stress of the 
specimens. The mechanical results thus entirely 
—— ode Sonne oe Se So — 
outer layer material, ough not giving the elon- 
gation which would be expected from rolled bars of smal! 
section made of steel of this composition, yet gives au 
elongation which is not unduly low when the size of the 
forging is taken into account. On the otber hand. the 


41.84 
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elongation of the inner parts of the material is exceed- 
ingly low, being much below anything that can be regarded 
as satisfactory for such material. There is no doubt that, 
since the chemical composition of the entire forging 
appears to be very uniform and satisfactory, the difference 
in mechanical properties is due entirely to the differ- 
ence in the microstructure. The coarseness of structure 
of the inner material is, moreover, sufficient to account 
for its low ductility. Such a structure would be particu- 
larly weak under shock or alternating stresses. 

‘* An external examination of the surfaces of fracture of 
this shaft reveals the further fact that while the central 
portion of the fracture appears to be coarsely crystalline, 
the outer edges of the fracture are smooth. This smooth 
outer ring, however, is not of uniform width, but becomes 
very narrow on that side of the fracture, which we are 
informed was the last to The microscopic exami- 
n3tion has shown that the smooth fracture coincides with 
the material of fine microstructure, the rough fracture 
a apes 3 where the coarse structure commences. It is 
thas evident that the outer layer of better material is not 
concentric with the axis of the shaft, but forms a 
crescent-shaped area placed eccentrically to the section 
of the shaft. This fact has probably contributed to 
the failure of the shaft, since this unsymmetrical 
distribution through the section of the shaft of two 
materials of widely different mechanical eons has 
probably resulted in an unsymmetrical distribution of 
stresses and of extensions. If, as appears somewhat 
probable, ‘ whirling action’ was in any way concerned in 
the breakdown of this shaft, this want of symmetry 
must have greatly intensified the evil. 

** The general conclusion which is to be drawn from the 
tests and inferences stated above, is that the unsatis- 
factory quality of the steel contributed materially to the 
failure of the shaft. The greater bulk of the material of 
the shaft shows an unduly coarse structure and corre- 
spondingly unsatisfactory mechanical properties, while 
the fact that the outer layer of better material was un- 
symmetrically distributed also contributed materially to 
the weakness of the shaft.” ’ 

It will be seen from this report that the above example 
represents a case in which steel of perfectly satisfactory 
composition has been put into usein a thoroughly unsatis- 
factory condition, and there can be little doubt from the 
evidence described above that the cause of this bad condi- 
tion lay in the treatment received by the steel during the 
forging process. The coarsely stalline condition 
of the centreof the shaft is one that has either per- 
sisted from the original coarse structure of the ingot, 
owing to insufficient work being put upon the piece during 
the forging, or it ——— probably—have been pro- 
duced ty cessidennh e overheating, followed by a some- 
what sudden cooling of the outside of the shaft. The 
latter conditions are unlikely to arise in ordinary forge 
operations, so that the former explanation remains as 
most probably correct. There can be no doubt at all 
that the coarse structure of the centre of this shaft was 
present in the steel as ——— by the manufacturer, and 
cannot have been produced as the result of vibration or 
working stresses. ? 

The above four examples have been taken, as typical 
cases, from a considerable number of others covering such 
objects as rails, pump-rods, and other parts of machines. 
It is hoped that the description of these actual cases may 
prove of interest to engineers, and may serve to show the 
extent to which the application of modern methods 
renders possible the detection of causes of enaty 
mysterious failures. No doubt cases may arise from time 
to time which baffle the resources of the investigator, but 
under favourable conditions considerable insight intosuch 
cases can be gained. These favourable conditions, which 
can often be realised by careful attention on the part of 
those under whose authority the fracture has occurred, 
may be summed up as follows :— “3 

1. Full information as to the exact circumstances of the 


failure, the service already undergone by the part in| P 


question, its origin, and any special circumstances con- 
cerning it. : ? 

2. Careful preservation of the fracture itself and of all 
portions of the fractu part, in order to avoid the 
covering up of important facts by the rapid accretion of 
dirt and rust which so frequently occurs. , 

In conclusion, the author desires to express his thanks 
to the Director of the Laboratory—Dr. R. T. Glazebrook, 
F.R.S.—for his interest in these investigations, and to 
his colleagues and assistants in the Laboratory, for their 
willing and valuable co-operation. 





Tue Port cr Paris.—According'to the last statistical 
data, those for 1906, Paris is the first French port as far 
as traffic is concerned. The Parisian traffic, says the 
Moniteur Industriel, amounted to 10,525,136 tons in 1906, 
carried in 36,096 boats, whereas the traffic for Marseilles 
in the same year amounted to 6,745,480 tons. The 
material which reaches Paris by boat is mostly building 
material, coal, British produce, metals and manufactures, 
and fruit. Corn, minerals, sugar, mineral oil and 
essences, timber, and wine are also carried to Paris by 
water. It should be remarked that in the total traffic of 
10,525,136 tons is included a total of 2,500,000, forming 
the amount of material which is transported by boat out 
of the French metropolis, and consists largely of earth 
and débris excavated within the town for the construction 
of buildings and the underground railway system. Traffic 
by boat to and from Paris competes very keenly with the 
traffic by railways; thus the boat traffic enters for 47 per 
cia. Stn tate conceals ot godds trai e , and the 
railway traffic for 53 per cent. Better loading and un- 
loading machinery is gréatly needed on the various quays ; 
also several dry docks for carrying out repairs to the 
different classes of craft. 





* ECONOMY IN FERRO-CONCRETE 
DESIGN.” 


To THe Eprror or ENGINEERING. 

Sin,—In his letter appearing on the 4th inst., Mr. 
Gates repeats statements made in his first letter, appear- 
ing on August 21. 

think these were adequately dealt with in my 
answer in the same issue, and I need only refer your 
readers to his letter and my answer. 

Mr. Gates now points out that I only gain 1.1 per cent. 
by adopting ‘— percentage of steel, although I 
mentioned sev considerations, which your s is 
too valuable for me to at, all in favour of the high 
percentage of steel, which largely increase the economy 
= if the gain i ly 11 

ub even if the in economy were only per 
cent.—and really it is much more—it would justify the 
adoption of the higher percentage, and, as a matter of 
fact, specialists in ferro-concrete doactually use such high 
percentages, 
Tam, Sir, yours truly, 
Oscar Faper, B.Sc. (Lond.). 
214, Pier-road, Rosherville, Kent, September 9, 1908. 





THE PRESSURE OF GRAIN. 
To THE Eprror or ENGINEERING. ‘ 

Srr,—With reference to the article on ‘‘ Flour-Milling 
Machinery” in the current number of ENGINEERING, 
doubtless your readers would like to know the “. 
source of the table on page 295. It is taken from 
Mr. Wilfrid Airy’s paper on the “‘ Pressure of Grain” in 
the Proceedings of the Institution of Civil Engineers, 
vol. 131. The last number in the right-hand column is 
given by Mr. Airy as 4333; the number 14,333 printed in 
your article is an error. 

Yours truly, 
September 5, 1908. JAMES WHITAKER. 





*“*THE PROBLEM OF FLIGHT.” 
To THE EpiTor oF ENGINEERING. 

Sir,—I notice in your last issue several letters discuss- 

ing the formation of an Aerial 8. 

hat more is wanted, I would ask, than the Aero- 
nautical Society? If this old-established institution has 
not done a great deal in the past, the cause can only be 
attributed to lack of funds; and there seems no reason 
why any newly-established isation should do better. 
The — has nevertheless done much good in the past, 
its quarterly journal has disseminated much useful know- 
ledge, and when the results of the experiments conducted 
with the funds so generously granted by the Mercers’ 
Company come to be reported in full, I believe we shall 
_— some very important practical a ep 

egotiations are just now in progress for the acquisition 
of a plot of suitable land on which to establish a trial 
ground, with workshops, laboratories, &c., for the uee of 
mem 

As at least three or four members have full-sized aero- 
plane machines in construction, we may hope very shortly 
to see some interesting trials. 

If only all those in this country who are interested in 
the subject would join the society (and the subscription 
is a very moderate one), funds would be available for 
further experimenting, and England would not be so hope- 
lessly outpaced by foreign riv 

Yours faithfully, 
B. Bapgn-PowEg tL. 

32, Princes-gate, 8.W., September 10, 1908. 





To THe Epiton or ENGINEERING. 

Srz,—To prevent the discussion on the ‘‘ Problems of 
Flight,” to which you have kindly given so much of your 
valuable space, from falling short of its goal, which I 
resume was the drawing together of much scattered 
information obtained from experimental and other sources, 
may I suggest a short recapitulation on the subject to see 
how we stand, and what one can glean from the, mass of 
information thus obtained. — 

Before going into details it is evident that there are 
two, if not more, schools of thought on the subject. I 
consider this the reverse of detrimental, providing each 
school attacks by different paths the same problem, and 
not one another. 

A representative letter from each school, stating briefly 
what are their ted principles, and what, so far as 
can be seen, is required to complete the solving of the 
various problems involved, would ‘clear the ground and 
make further advance possible. : 

To indicate what I intend to conveyI submit a speci- 
men letter, which, should you consider worthy of publica- 
tion, I hope will be fully criticised by those who have so 
ably written on the subject. 

A.—Aeroplanes. 

1. An aeroplane must have sufficient combined speed 

and e to raise its intended load, together with its own 


weight. 

2. The greater the the less the plane, and the less 
the necessary angle of that plane for the same effect. 

3. To counteract the resistance set up by the means of 
gaining momentum while on the ground, which is addi- 
tional to the resistance the ine will have when once 
clear: (a) extra power is uired, or (b) extra plane 
surface to meet the power we have; (c) a better effect for 
the power we have; (d) an outside agency that will assist. 
Extra power means more weight; extra plane means 
more resi ; better effect for the power we have 
means an improvement in the engine or means of propul- 
sion ; an outside agency means a fixed starting-point. 

We accept (c) a better effect for the power we have, as 
the correct course. 





4. The planes must always be sufficient to permit of a 
safe landing. 

5. Their exact shape depends upon the type of machine 
constructed, the means employed for obtaining lateral 
and longitudinal balance and stability, and varies so 
greatly that no rule can be laid down. 

6. The planes should be constructed of material as strong 
as the end in view permits, and should in themselves 
create as little useless resistance as possible. 

7. The general arrangement should be as simple as the 
design allows. 

_8. The control should be simple and easy of manipula- 
tion. 

9. The balance should be automatic. 

10. Although it is highly improbable of attainment. we 
must not overlook the fact that a means of keeping afloat 
without engine power perfects the aeroplane. 

The chief points unsolved (without 10) and receiving 
attention are :— 

The engine, 

The means of propulsi n. 

The raising. 


The balance. 
Given a good means of yee and an automatic 
ance, the aeroplane will be as reliable as its engine— 
a speedy, safe, and cheap means of conveyance. 
Yours truly, 
Frank HamMBLING. 
54, Byron-street, Hove, Sussex, September 2, 1908. 





‘To THe EprTor or ENGINEERING. 

Si1r,—Is it not rather surprising that after condemnin 
the helicopter in not uncertain terms, as Mr. W. H. 
Dobson does in your issue of August 21, he should finish 
by advoca ‘a system of rotating planes,” the very 
thing prop: by several who have taken the helicopter 
side of this discussion? A reference to my letter in one 
of your earlier issues will prove this, also that the idea of 
giving the air acted upon a “ slight sternward deflection ” 
in order to secure horizontal propulsion has been sug- 

ted before. Further, Mr. Dobson is not alone in 
aving devised an arrangement which (to the inventor’s 
mind, at least) is simple and easily controlled. 

Some highly interesting experiments on a large-diameter 
type of helicopter are described in a recent issue of the 
Scientific American Su; New York, from which it 
appears that further words in this direction might be 
fruitful. The idiosyncrasies of reaction and resistance in 
the case of a plane or other body moving th h air 
receive extended treatment in Lanchester’s just-published 
work on ‘* Aerodynamics.” 

Yours truly, 
Gro, H. Grsson. 

August 29, 1908, 





Tue Repvuction or Rerracrory Oxrpges By Carbon. 
—Mr. Harold C. Greenwood has been enga in the 
electro-chemical laboratory of the University of Manches- 
ter investigating the temperatures at which carbon begins 
to reduce some of the more difficult reducible metallic 
oxides. Temperature measurements were made by means 
of the Wanner optical pyrometer, which was used with 
an ammeter and rheostat in circuit, and was frequently 
standardised. The most serious difficulty encountered 
was the fact that the carbon and the graphite tube 
contain occluded gas, which is gradually given off as the 
temperature is raised. Using different forms of carbon, 
the reduction point was found to be affected thereby. 
With carbon it was 1230 deg. Cent., with acetylene 
black 1100 deg. to 1105 deg. t., and with purified 
sugar charcoal 1240 deg. Cent., when chromium sesqui- 
oxide was reduced, Reduction of silica by means of gas 
carbon commenced at about 1460 deg. Cent. The reduc- 
tion of zirconia commenced —y # a - at about 
1400 deg. Cent. The amorphous b! = ME see 
to be carbide. Thoria gave the highest reduction tem- 
perature—viz., about 1600 deg. Cent. The yellowish-gre 
product was carbide, giving a brisk effervescence with 
cold water. In this instance the presence of metallic iron 
was found to have no appreciable lowering effect on the 
temperature of reduction. Manganous oxide was heated 
ina vacuum, the experiment showing that it undergoes no 
dissociation at its temperature of reduction by carbon— 
viz., 1100 deg. Cent. Heated in air to 1640 deg. Cent. 
chromium sesquioxide was quite unaffected, but purified 
sand showed at about 1750 deg. Cent., by the crystalline 
particles losing their shape fairly sharply, that t was 
semifusion, The results are summarised as follows :— 
1. A method has been worked out for measuring with 
accuracy the temperature of reduction of refr me- 
tallic oxides by the apparatus devised being 
suitable for use up to at least 2000 deg. Cent., and being 
capable of maintaining the temperature constant to 
within 10 deg. 2. It is shown that the oxides of chro- 
miam (1185 deg. Cent.), manganese i deg. Fre 
uranium (1490 deg. Cent.), silicon (1460 deg. Cent. 
ee deg. Cent.), and thorium (1600 deg. Cent.) 
are reducible by carbon at temperatures far below those 
which are generally su to be necessary for the 
production of these m from the oxides. 3. These 
reductions commence very sharply at a given tempera- 
ture, but the progress of the reduction on the 
d of su ees Ct Se. Calne Sanaa ce roe 

uction temperature alters on using different i 
states of either carbon or metallic oxide. 5. The reaction 
takes place long before the melting point of the oxide is 
reached, and pee of ‘reduction is also in the 
infused state. 6. Pe to measure the tempera- 
= egy A these ee them Semety 
sta even in a vacuum, a! peratures far ex- 
ceeding the reduction point by carbon, 
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THE STUDY OF BREAKAGES. 
(For Description, see Page 340.) 


Fie. 10. Micro-section of locomotive crank-pin, as seen under 
a magnification of 175 diameters; actual maguifieation 
of engraving, 130 diameters. 
Fie. 8. Micro-section of boiler-plate showing normal Fie. 9. Micro-section of boiler-plate showing structure after 
structure. being worked up. 
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Fig. 11. Micro-section of locomotive crank-pin, as seen Fie, 12. Micro-section of locomotive crank-pin, as seen 
under a magnification of 175 diameters; actual mag- under a magnification of 1000 diameters ; actual mag- Fie. 14. Surface of locomotive crank-pin, as seen under a 
nification of engraving, 130 diameters. nification of engraving, 750 diameters. magnification of 6 diameters ; actual magnification of 
engraving, 4 diameters. 





Fie. 13. Micro-section of locomotive crank-pin, as seen A : : Z 
ander 4 magnification of 50 diameters; actual mag- Fie. 15, Micro-section of shaft, as seen under a magnification of Fie. 16. Micro-section of shaft, as seen under a magnification o: 
nification of engraving, 83 diameters, 80 diameters ; actual magnification of engraving, 50 diameters. 80 diameters ; actual magnification of engraving, 50 diameter§ 
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THE DEVELOPMENT OF INVENTION. 

Certain of the Utopian dreamers of the present 
day repel the charge that general inefficiency would 
result from the catastrophic changes they advocate, 
and picture a condition of affairs in which epoch- 
making inventions now, thought by them to be 
lost or delayed by a lack of means, would be 
brought to a speedy fruition by public funds 
advanced on the advice of experts in every depart- 
ment of industry. This attractive vision is, how- 
ever, we fear, based on an inadequate knowledge 
of the actual history of the development of inven- 
tion, and on a vastly too sanguine estimate of the 
number of valuable ideas which fail to reach the 
utilitarian stage through the poverty of ‘their 
originators, ute inglorious Miltons, and their 
equivalents in the mechanical and mathematical 


and | Sciences, have, it is probable, existed, and, if so, it 


will be generally admitted that the world has suffered 
from their suppression by the force of adverse sur- 
roundings ; but there is every reason to suppose that 
their number has always been small. Reviewing 
the results of the County Council scholarships, 
Professor Karl Pearson has observed that of the 
holders who have attended his lectures, the aver- 
age intelligence has been less than the average 
of his other pupils, and that spose the scholar- 
ships in question are being offered in greater | ol 
fusion than is necessary for the best interests of the 
community. Applying this observation to the in- 
dustries of the country, it is unlikely that any 
notable number of mechanical geniuses fail to 
obtain recognition owing to pecuniary difficulties. 
At the same time it must be observed that 
neither in the recent nor the remote past have 
the so-called experts shown any remarkable pre- 
science in their treatment of really novel ideas. 
Rumour has it that Mr. Parsons’ late partners, 
though expert engineers, tried to dissuade him 
from further pursuing the development of his 
invention by assuring him that he would never 
make a copper penny out of his steam-turbine. 
er, again, had to show the expert steel- 
makers how to work his invention, and Siemens 
had the same experience with the ‘‘ open hearth.” 
The now almost universal system of electrical dis- 
tribution, by means of transformers, received a very 
cold welcome from the leading electrical engineers 
of the day, when first introduced by Messrs. Gaulard 
and Gibbs; and to come to quite recent times, 
M. Raoul Pictet, the eminent authority on the 
liquefaction of gases, declared, in 1899, that the 
principle of the Coffey still was quite inapplicable 
to the separation of oxygen from liquid air, an 
assertion the inaccuracy of which was proved by 
two different inventors not three years after its 
promulgation. In fact, whilst expert opinion 
on minor improvements along established lines 
is almost invariably correct, it has often been 
-iageorns Sey to accept really fundamental cha 
in established practice. This conservatism is by 
no means 8 ising. Ninety-nine times out of one 
hundred a suggested change of this far-reaching 
character will be found to result in failure. In 
general, progress is made step by step, and not 
by sudden bounds, and when a gigantic stride is 
ecessary, as, for instance, from a cable i 
a channel to one spanning the Atlantic, the weight 
of authority will generally be in favour of an exten- 
sion of methods proved successful in the smaller 


348 | field, and against the introduction of such innova- 


tions as ultimately proved necessary in the case in 


350 | point. 


Of course, in this case it may be claimed that 
the authorities implicated were not actually experts, 
and that the young physicist, who here showed the 
way to telegraph engineers, was really the only 
one concerned. But in nine cases out of ten 
the engineer’s opinion in a matter of applied 


science will be sounder than that of the expo- 


358 | nent of ‘‘ raw science,” as Mr. Swinburne has aptly 
858 | called the science of the laboratory. From a com- 


mercial standpoint the laboratory solution of a 


855 | practical. problem is generally no solution at all, 
360 | but rather an indication that a solution is possible. 


undoubtedly laid the foundation on which 
the design of the modern highly efficient 
is obser- 


Peay 


electric generator, but the passage from 








vations to the construction of the Gramme machine, 
which may, perhaps, be considered the immediate 
progenitor of the modern dynamo, involved an 
expenditure of a vastly greater amount of money, 
and probably more hard thinking, than was 
expended in the original investigation, whilst re- 
uiring infinitely more pluck and en ise. 
nless we mistake, not a few physicists regard, 
with some envy the large rewards at times reaped 
by the successful engineer or business man, and, 
this jealousy is omen manifested in a some-; 
what peculiar fashion. e have known not long 
since a mathematical physicist of some standing, 
refuse to publish his views on entropy, on the 
ground that practical men were, in his opinion, 
always trying to pick the brains of the scientist, for, 
what he considered a very inadequate remuneration; 
quite failing to realise.that an abstract discussion 
of the kind in question was’ matter of, interest, 
rather than utility to the engineer. The latter can 
still use the Theta-Phi diagram without requiring. 
to know very much of the principles on which. it is, 
just as a schoolboy can’ be taught to use a 
slide-rule without understanding anything as to the 
nature of logarithms, In fact, up till very recent 
times, the Theta-Phi diagram—though it must. be, 
about forty years since it was first devised by Willard, 
Gibbs—was itself merely of academic interest to 
the engineer, and has only within the last ten years, 
or so proved itself of value in the drawing-office,, 
as ne to the class-room. 
nquestionably the labours of the physicist in, 
their ultimate issue may be of immense utilitarian 
value. They constitute, however, a bill drawn on 
futurity, and are thus subject to a very heavy 
discount as regards their present value, since in 
general a long period must elapse before they 
pass from the category of the merely interesting 
to the positively me | 
In this transition the influence of so-called ex- 
perts might actually bar progress by the mere 
weight of authority, and though no doubt they 
would nip in the bud many of the wild-cat notions 


of sanguine but inadequately equi inventors,, 
there is no certainty that they wou ise the 
true line of advance when found. It cannot be 


forgotten, for example, that the existence of electric 
waves, on which is based the practice of wireless tele- 
graphy, was recognised by the late Professor Hughes. 
in 1879-80, but his progress was checked by the 
opinion of Sir Gabriel Stokes, legitimately con- 
sidered an authority, that all the effects observed. 
were explainable on the ordinary theories of electro- 
magnetic induction. In short, there seems no pro- 
spect that the loss of efficiency naturally resulting 
from the crushing of individualism can be compen- 
sated for by establishing the rule of the so-called 
expert, and, moreover, the problem of selecting the 
latter in the changed conditions of society con- 
templated would itself be a problem of no little 
difficulty. 








EXTENSION OF TERM OF A PATENT. 

Prior to the coming into operation of the Patents 
and Designs Act, 1907, it was necessary for a 
patentee seeking a renewal of his patent beyond 
the original term of fourteen years, to present a 
petition to the Sovereign in Council, who referred 
it to the Judicial Committee of the Privy Council. 
Now, under Section 18 of the new Patents Act, 
such petitions are made to the High Court before 
the Judge appointed to hear appeals and petitions 
under the Act. Before the Court the Comptroller 
may be represented by the Attorney-General to 
oppose the application, and any other person object- 
ing to the extension of the patent may also be 
heard. The case, in re Johnson’s Patent, which 
was recently heard before Mr. Justice Parker, is 
interesting as being the first of the kind ever 
brought to the High Court; and the judgment is 
instructive, as it explains the general principles 
which govern the High Court in all cases of peti- 
tions for extension ol teem of a patent. 

The application was made for the extension of a 
patent granted in 1894 for an improved method of, 
and an apparatus for, extracting moisture from air 
for blast-furnaces and converters. Mr. James 
Johnson was the owner of the patent, the inven- 
tion having been pecan #. to him an 
American, Mr. James Gayley, then resident in the 
State of Pennsylvania. The objectors were the 

Foun and Engineering Company and 
Sir Alfred Seale Haslam. 
The petition was presented under Section 18 of 
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the Patents and Designs Act, 1907, which provides 
that in considering whether or not the term of a 
patent should be extended, ‘‘ the Court shall have 

rd to the nature and merits of the invention in 
relation to the public, to the profits made by the 
patentee as such, and to all the circumstances of 
the case.” This gives discretionary power to the 
Judge, and it was the opinion of Mr. Justice Parker 
that, in such an application, the consideration which 
supports the grant of the patent is the disclosure 
to the public of something valuable to them, and 
that therefore an extension ought only to be granted 
when it is shown that the public has so far got the 
better part of the bargain, and that the value of 
the disclosure to the public far exceeds the benefit 
enjoyed by the owner of the monopoly or patent. 
But even where the patentee’s remuneration has 
been inadequate, the Court can refrain from exer- 
cising its power. Mr. Justice Parker thinks that 
in order that the Court may have evidence of 
the value of the disclosure made to the public, 
the patentee in making his application ought to 
bring to the notice of the Court all that may in any 
way affect the judgment of the Court. 

Scientific evidence in detail, such as is usual in 
actions for infringement, ought not to be allowed on 
& petition for extension of a patent, yet evidence as 
to subject-matter and novelty cannot be altogether 
excluded. If there be in the opinion of the Court 
a prima facie case for the petitioner, extension of 
patent will be allowed without more ado. If the 
objectors desire to contest the validity of the patent, 
they can do so in a se te action in another 
Court. The Court ought to pay special attention 
to the fact that the thing ft thar may be very 
minute compared with the sum total of what was 
known before, and yet be just enough to make it a 
great practical idea. 

In considering Johnson’s patent, the Judge went 
fully into the merits of the invention, to ascertain 
how far the public might be supposed to have 
benefited by it, and if the inventor’s remuneration 
had been adequate. The inventor’s original speci- 
fication was in the following words :—‘‘In the 
wag of my invention I remove the moisture 
rom the air, and render it dry, or so dry at least 


that the gece of moisture contained in the 


air is small, and practically uniform, by subjecting 
it to artificial refrigeration, so that its temperature 
shall be reduced to zero Centigrade, whereby the 
moisture is condensed, and may be Pt seree | and 
withdrawn in the form of water, the air being fed 
to the furnace or converter under compression, and 
being maintained constantly under compression 
from the time it leaves the blowing-engine until it 
reaches the furnace. The blowing-engine may be 
located between the drying apparatus and the 
blast-furnace or converter, or the drying apparatus 
may be employed after the blowing-engine, an 
between it and the furnace and converter, and by 
my broader claim I intend to cover either form.” 
There was nothing new in the idea of drying the 
air, and the inventor was not the first to devise 
machinery for the refrigeration of air. Everyone 
knew of the advantages to be gained. The real 
difficulty was the certainty of the cost, coupled 
with the uncertainty of the money value of the 
benefit to be derived from the process. Having 
regard to the knowledge at the time, the disclosure 
which constitutes the consideration for the patent 
lies in the idea of reducing the temperature to at 
least 0 deg. Cent. The specification contained no 
reference to any advantage in respect of this 0 deg. 
Cent., and the Judge was not convinced of the 
great value claimed for this invention, although he 
ga gr the inventor was a public benefactor. 
The benefit he conferred on the public was in his 
poetey and perseverance in urging his company to 
try the merits of the refrigerating process, rather 
than in anything disclosed hy the specification. It 
is the value of the disclosure, it will be observed, 
that has to be taken into account when the 
Court has to determine whether or not an 
inventor has given the public more than he has 
been adequately rewarded for by the fourteen years’ 
monopoly. In his judgment in this Johnson's 
patent case the Judge further warned inventors 
seeking extension of a a ng that it is necessary to 
show that they have done everything possible to 
make the launch of the invention a success. 
Further, the inventor must frankly give the Court 
every assistance and withhold no fact relating to the 
business of the invention. In this case the in- 
ventor had withheld the fact that he had been re- 
fused a patent in Germany because an existing 





patent professed to have anticipated his. The 
atenteeadmitted having realised some 85001. profits 
om English and American patents for this refri- 
gerating process, and further profits might be anti- 
cipated before the expiry of the patent. Therefore 
the Judge held the patentee had been adequately 
rewarded and could not reasonably claim that the 
public owed him any pecengeen of the monopoly. 
When the Comptroller opposes the extension of a 
patent on the ground that traders in this country 
would be at a disadvantage in competition with 
traders abroad, the Court ought not to be left to 
depend on witnesses’ evidence, but statistics should 
be forthcoming to show the nature and extent of 
the competition feared. In short, this Johnson’s 
patent case shows that in all future applications 
the patentee can only expect consideration when 
he has frankly and fully given the Court a clear 
understanding of the commercial value of the 
original disclosure in the specification, the extent 
to which the public are supposed to have profited 
by it, and the profits he has acquired from all his 
ware of the invention and all he may yet acquire 
fore the monopoly is at an end. 





THE TRIALS OF THE RUSSIAN 
ARMOURED CRUISER “ RURIK.” 
Tue Rurik—-designated an armoured cruiser, but 

in some respects more closely resembling a battle- 
ship—built by Messrs. Vickers Sons and Maxim, 
Limited, at their Naval Construction Works, Barrow- 
in-Furness, has concluded, with marked success, 
probably the most exhaustive series of trials yet 
oe for any warship, and will shortly leave 
this country for Russia, to be added to the navy of 
His Imperial Majesty the Czar. The vessel, which 
embodies not only the great experience of the 
Vickers Company, but also the valuable sugges- 
tions of the Russian Admiralty as an outcome 
of the recent war, is in many respects as notable 
a departure from former practice in naval design as 
was the Dreadnought. Indeed, sheis the antithesis 
of what has been termed “the paper ship.” 
In the first place, the Rurik has a very powerful 
armament, not only for service in the line-of-battle, 
but also for repelling torpedo-boat attack. All of 
the guns have a greater angle of elevation and 
depression than in previous ships, as well as a large 
arc of —"- and all are operated by electrical 
mechanism. In the second place, the vessel is 
specially notable for the effective character of her 
defence, as she is armoured practically from the keel 
to the upper deck. In the third place, she has a 
great reserve of boiler power, the heating surface 
provided being equal to 2.86 square feet per indi- 
cated horse-power at full speed, and, as will presently 
be explained, she was required to maintain full speed 


d | for three hours with re | three-quarters of this boiler 


power, so that the full speed of 22 knots is more 
comparable with the peel titeloel, even in British 
practice, with only 75 per cent. of the boiler-power. 
In the fourth place, the vessel carries a greater 
supply of ammunition than is usually provided, 
and was, by the wish of the Russian Commission, 
loaded down on her speed trials to a displacement 
exceeding by 300 tons the correct displacement. 
As a consequence of these circumstances, any 
comparison of the speed performance of the Rurik 
with the speed of other vessels less effectively de- 
signed for attack or defence must necessarily be 
qualified, regard being had to the general scheme 
to make the vessel as reliable as possible in all con- 
ditions of warfare. This view has animated the 
builders and the Russian Naval Commission, com- 
posed of between twenty and thirty officers of great 
theoretical and practical ability and experience. 
In testing every detail of mechanism in the ship, 
it was a condition that wherever even the slightest 
adjustment was necessary, the whole trial should 
be repeated after the adjustment was made. It 
was not > that all concerned might be satisfied 
that the result must be satisfactory on the principle 
that effects follow inevitably upon incontrovertible 
conditions. Everything was done rather to 
thoroughly establish reliability by proved results, 
and the Rurik is therefore a most important addi- 
tion to the navy of the Czar. 

The “yo isplacement of the ship was 15,200 
tons on a draught of 26 ft., and the realised con- 
dition is well within these limits. The length 
between perpendiculars is 490 ft., and the moulded 
breadth 75 ft.* 





* See ENGINEERING, vol. Ixxxii., page 656. 





The Rurik has four 10-in. breech-loading guns, 
50 calibres in length, twin mounted in barbettes 
forward and aft on the centre line. Each of these 
guns can be worked through 35 deg. of eleva- 
tion and 5 deg. of depression, and the forward 
guns can be trained 45 deg. abaft the beam, and the 
after guns 45 deg. before the beam. There are also 
eight 8-in breech-loading guns, also 50 calibres in 
length, twin mounted in barbettes on the quarters 
of the ship, with a correspondingly large range of 
fire to that of the larger guns. For repelling tor- 
pedo attack there are twenty 4.7-in. quick-firing 
guns, also of 50 calibres in length ; 16 of these are 
placed within an armoured battery in the centre of 
the a separated from each other by traverses of 
specially hardened armour. This battery, being 
on the upper deck, enables the secondary arma- 
ment to be placed higher above the water-line 
than usual ; it also incidentally adds very largely 
to the armoured protection, as it is above, and 
additional to, the normal armoured side of similar 
ships. Aft there are four 4.7-in. guns, and these 
are also within armour on the sides of the 
ship, while to counteract the effects of raking fire 
three armoured bulkheads have been fitted ; this 
is quite a new feature in the protection of war- 
ships. There are 12 smaller quick - firing guns. 
Two 18-in. torpedo tubes, completely submerged, 
are placed forward. Each of the guns in the ship 
is capable of developing a much higher muzzle 
anergy than weapons of the saine calibre hitherto 
fitted, so that from all points of view the armament 
of the ship is very formidable. 

The exhaustive character of the ordnance trials 
is indicated by the fact that 100 rounds of ammuni- 
tion—full charges—were fired from one of each 
type of gun, these guns being similar to the ship’s 

uns, and built specially for trial purposes. Fol- 
owing this, 30 rounds were fired from two of the 
10-in. guns and two of the 8-in. guns, and 15 from 
the other guns at various angles of elevation and 
depression, and on various bearings, in order to 
test the mountings of the respective guns. The 
—— items of the mechanism had formerly been 
subjected to many trials in order to ensure relia- 
bility, especially in view of the departures from 
earlier practice, due to the extensive application of 
electricity. In this the Russian naval authorities 
have shown commendable progress. The care 
bestowed on adjustment of the mountings resulted 
in the trials at sea being successful. The respec- 
tive gun-mountings were worked to give, when 
firing ten rounds, a rapidity of two rounds per 
minute from the 10-in. guns, of three rounds from 
the 8-in. guns, and of eight rounds from the 4.7-in. 
guns, while the 47-millimetre guns fired at the rate 
of between twenty and thirty rounds, and the 
Maxim gun at about 500 rounds per minute. 

In regard to the defensive qualities of the design, 
the vessel has a complete belt from end to end, 
extending to a considerable distance below the 
water-line. It is, forthe greater part of the length, 
6 in, in thickness, tapering to 4 in. and 3 in. at the 
extreme ends of the hull. For protecting the 
4.7-in. guns, the upper strake, for 200 ft. of the 
length of the ship, is of 3-in. specially hardened 
armour, manufactured, like all the other armour, 
at the Sheffield works of the Vickers Company, and 
subjected to careful tests at the Eskmeals range. 
The barbettes, which are within this central battery, 
are of much heavier armour, having 7}-in. walls, 
while the conning-towers are of 8-in. armour. 
Another feature is the range-finding towers, of 
which there are two, extending for a considerable 
height above the upper deck, and constructed of 
5-in. specially hardened armour. These offer, in- 
dependently of the mast, satisfactory observation 
stations for the determination of the range for 
gun-fire. ? 

There are protective decks of a combined thick- 
ness of 4 in., arranged so as to secure as far as practic- 
able that all high-explosive shells shall burst out- 
side of the ship. The base of each of the three 
funnels is protected by armoured casings. The 
whole of the machinery and magazines which are 
under the water-line are surrounded by armoured 
walls, which extend from the main deck, through 
the protective deck, to the bottom of the ship. 
This is in addition to the usual construction of 
double skin. Thus all the machinery and vita! 
parts of the vessel are adequately protected by 
specially hardened armour. “ 

The machinery, as we have already stated, has 
been designed with less to economy of 
weight than to reliability under any adverse cou- 
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ditions. The boiler power is considerably in exccss 
of that provided in former practice. There are 
twenty-eight water-tube boilers, and these are 


fitted for consuming coal or oil fuel. The propelling |. 


machinery consists of two sets of four-cylinder 
triple-expansion engines, carefully balanced to 
obviate vibration and to make the ship a steady 
gun-platform. Each set of engines has one high, 
one intermediate, and two low-pressure cylinders, 
the power under easy steaming being 20,000 indi- 
cated horse-power, with the boilers working at a 
steam pressure of 285 lb. to the square inch, which 
is reduced to 250 lb. before entering the engines. 
A complete system of auxiliary machinery has 
been fitted, and special attention has been devoted 
to the pumping and drainage arrangements, which 
are the outcome of much thought on the part of 
the Russian Admiralty officials. 

The steam trials were conducted under the super- 
vision of a large Commission of experienced Russian 
officers, who, as we have already indicated, have 
been actuated with the one aim of ensuring that 
when the vessel goes into commission she shall be 
thoroughly efficient even in the hands of officers 
without experience of this particular ship. As a 
consequence, the trials have been more protracted 
than is usual in other services where the best 
reliable results are got after what is known in 
engineering language as the grinding down of bear- 
ings during the first few months of commission. 
In other words, the Rurik, as a result of her trials, 
is now in the position of other vessels which have 
been several months in commission. Each of the 
requirements of the specification prepared by 
the Russian Admiralty te been fully satisfied, 
and a study of the official results which we are 
enabled to publish shows that this ship, notwith- 
standing the very important innovations to ensure 
increased strength in attack and defence, is capable 
of an exceptionally high speed in continuous steam- 
ing, and even with some of the boiler power out of 
action. Perhaps the most interesting features of 
these trials were those at full power. In the 
British service the maximum power of the machin- 
ery has to be maintained for eight hours. In the 
case of the Rurik this condition had to be kept up 
for ten hours, and, in addition, as we have already 
indicated, the vessel had to run for three hours at 
21 knots with one-fourth of the boiler power en- 
tirely out of service. 

Moreover, during the usual 24 hours’ completion 
trial, made immediately before the acceptance of 
the ship, and after the opening out of the ma- 
chinery, it was decided to run the machinery for 
ten hours at full power. In the British service 
this commissioning 24 hours’ trial very rarely 
includes more than one hour’s run at full 
power. The Rurik on this trial made a splen- 
did performance, as the speed maintained for 
the ten hours was much more than that re- 
quired by the contract. The results are given 
in column 6 of the annexed table. The mean 
indicated horse-power was 20,675, as compared with 


Table Showing Results of Trials of the ‘‘ Rurik.” 





| 
1. & | 4. | 5. 

















2 6. 
EE |£ 385 f¢¢ 
S 2 2 fr gis 
Se eo. 
oBio = soe aC} 
So 83 28 mage ~ege 
Si | CH | Se see vans 
na eo | 2 = 
g2 2 gh 922 g658 
S2 32) 54 gana Sate 
Sued ica RES Beco PEER xo SEE 
Steam pressure, lb. p.sq.in| 196 | 261 | 269 | 273 2 
Vacuum és a in. | 27.12 | 27 26 | 26.8 26.2 
Revolutions per minute ..| 75.6 123.85|138.48) 138.3 141.6 
Indicated horse-power .. 13,359 |19,855| 18,953 20,675 
Number of boilersin use..| 8 21 28 21 28 
Air-pressure in stoke-| 
holds . in. | 0.13 0.3 | 0.31 0.58 0.36 








19,700 horse-power guaranteed ; the mean revolu- 
tions being 141.6, inst the 135 required for 21 
knots. It will thus, = ised that the revolu- 
tions, power, and are in excess, but in correct 
proportion, indicating the accuracy of the design 
and the realisation of the usual marginal allowance. 
Moreover, the engines did not vary more than one 
revolution per minute, and, with the exception of 
one reading, the hourly results ranged between 
20,000 and 21,000 horse-power. The earlier ten 


hours’ trial, of which the results are given in 
column 4 of the table, was 
and the three hours’ trial with 


ually satisfactory, 
Vsqo-doustiie of the 





boiler power in use, the leading points of which are 


‘given in column 5 of the table of results, was still |!po 


more remarkable. 

The speed was determined during the trials as a 
consequence of several runs made over the mea- 
sured mile at Skelmorlie, on the Clyde. The con- 
dition stipulated was that throughout the 10 hours, 
and later throughout the three hours, the engines 
should keep up an ave: number of revolutions 
equalling or exceeding the number corresponding 
to 21 knots, as ascertained on the measured mile 
trials, and this was easily accomplished. The Rurik 
‘also carried through two 30-hour trials, one at about 
‘19 knots and the other at about 12 knots. These 
|trials were to determine the radius of action, and 
the results are given in the table. 

Very careful data were collected by the Com- 
mission, not only as to coal consumption, but also 
as to water consumption, tanks —- specially 
‘provided. An important condition in the contract 

ad reference to stability, and the specified meta- 
centric height was exceeded by about 10 per cent., 
with which result the Russian officers were highly 
‘pleased. Observation was also taken of the tempera- 
tures in various parts of the ship, &c. Manceuvring 
trials were also carried out, and in this respect the 
‘ship was found to be very satisfactory. Indeed, 
from the first to the last, the Russian Com- 
‘mission put the ship through a series of tests 
.of a most searching character, and the result estab- 
lishes that the severe conditions of the contract 
shave been fulfilled, and that the Rurik is from 
every standpoint a remarkable ship of the line. 





PUBLIC WORKS IN NEW SOUTH 
| WALES. 

Tue Department of Public Works for New 
South Wales ae to be carrying out some 
very useful and comprehensive schemes, among 
which, as might be expected by anyone with a 
knowledge of the requirements of the State, those 
connected with water supply fi largely. Fol- 
lowing very closely after these, however, are those 
connected with roads, bridges, and ferries. The 
total expenditure for the year ending June 30, 
1907, amounted to 1,981,769/., which was an in- 
crease of 229,2271. over that of the previous year ; 
but in this total amount is included the sum of 
174,6371. for works carried out for other States, 
and 23,4501. for the Commonwealth Government. 

The end of the year referred to practically saw 
the completion of the important Cataract dam, 
which we have already described in our pages (see 
ENGINEERING, vol. lxxxi., page 560, and vol. Ixxxv., 
page 537), for, although not absolutely finished, a 

rge body of water had been impounded. When 
all the work in connection therewith has been 
completed, the total cost is expected to reach 
329,136). The chief water undertaking now in 
hand, however, is the Barren Jack Storage 
and Northern Murrumbidgee Irrigation Scheme, 
the cost of which, exclusive of land resump- 
tion, is estimated at 1,574,008). Authority for 
the carrying out of this work was granted by 
Parliament in December, 1906, and the undertaking 
is now in hand. In importance the scheme ranks 
high, and offers prospects of far-reaching benefits ; 
for, in addition to supplying about 1,000,000 acres 
of land with water for stock and the cultivation of 
fodder crops, it is expected to provide for the irri- 
gation of about 357,000 acres of high-class land, 
suitable for close settlement and intense cultivation. 
The main features of the scheme include a dam 
across the Murrvmbidgee River at Barren Jack, 
about three miles below its confluence with the 
Goodradigbee River’; a movable diversion weir and 
regulator, about 220 miles down stream ; a main 
canal, approximately 132 miles long, which leaves 
the river near the diversion weir; a main branch 
canal, about 35 miles long; and a series of subsi- 
diary canals and distributing passages through the 
area to be iesigeted. 

It is intended = construct ~ -_ hy Cyclo- 
pean masonry and concrete, for whic urpose 
excellent material is to be found on tile site, 
as the geological formation is granite. The 
dam will be built sufficiently high to impound 
a depth of 200 ft. of water at its up-stream 
face. The catchment area amounts to about 
5000 square miles, and is drained by three principal 
streams—the Murrumbidgee, the Goodradigbee, 
and the Yass River. Up each of these rivers the 
water will be backed, when the reservoir is full, to 
a distance of 45 miles, 15 miles, and 24 miles 








respectively. The quantity of water then im- 

unded will be 33,380, 864,000 cubic feet, or 
208,700 million gallons. Such as these 
indicate the importance of the undertaking. Al- 
ready in connection with this dam a township 


with a suitable sanitary system has been estab- 


lished, and considerable headway has been made 
with the work. The site of the dam isin a narrow 
precipitous valley among most romantic scenery, 


‘about 200 miles south-west of Sydney. 


According to the last Blue-Book* issued on the 
subject by the New South Wales Government 
a considerable amount of harbour work was 
carried out during the year in question, as well as 


‘extensive improvements in rivers. The money ex- 


pended in this direction amounted to 219,019/., 


‘which was 41,0411. in excess of the sum spent on 


similar works during the previous year. There is 
much work to be done in keeping channels at the 
mouths of the rivers open, owing to the rapidity 
with which dredged channels are refilled ; and as 
the work is costly, efforts are being made to 
push on as quickly as possible with breakwaters 
in many places. The amount of sand, silt, 
and other obstructing material raised during the 
year was 5,362,533 tons, the average cost of which 
was 4.54d. per ton. The breakwater at Newcastle 
Harbour was extended by additional lengths to the 
north and the south walls respectively, the weight 
of the stones used ranging from 3 to 30 tons, while 
about 10,430 tons of rock were excavated from the 
inner basin, which will make the basin, when com- 
— about 25 ft. deep at low water. In the 

redging operations in the harbour a method 
was adopted whereby the material taken from 
the various channels which are deepened, as well 
as from the basin in the harbour, is used for 
reclamation work, about 30 acres having been 
reclaimed in this way during the year. Port 
Kembla, also, had its breakwater lengthened, the 
addition amounting to about 102 ft. 

In a country which requires opening up, like 
New South Wales, it is natural that a considerable 
part of the money expended on public works 
should have been devoted to the construction of 
roads, bridges, and ferries. The amount expended 
in this way was 412,3311., of which 346,217/. went 
to roads. A country like New South Wales must, 
we should think, find road-making and similar 
lines of construction a continual heavy charge on 
the Exchequer, but probably no other form of invest- 
ment would bring in a better ot mag return for 
the outlay, not even excepting railways. 

The money spent on railways seems less than we 
should have expected, but the work carried out 
appears to have continued uninterruptedly on the 
four lines in progress at the end a June, 1906. 
These lines are the one from Manilla to Barraba, 
near the Hardwick range of mountains, from Bogan 
Gate to Bulbodney, from Timora to Barellan, and 
from Narrabri to Walgett, with a branch to Colla- 
rendabri, on the Darling River. In the first of 
these the extension is 32 miles long, in the second 
it is 75 miles long, in the third 41 miles long, 
and in the last the work is nearly completed. 
More extensive railway work is, however, now in 
hand, for during the year June, 1906, to June, 
1907, authority was granted by Parliament for the 
construction of the North Coast Railway from 
Maitland to South Grafton, 310? miles in —— 
the estimated cost of which is 2,650,8201. e 
country passed through is in some places of a rough 
character, and the line will include about thirteen 
tunnels, There will not, however, be any work of 
special magnitude, the longest of the tunnels being 
1941 ft. It is expected that the line will become the 


recognised senger route to Brisbane. The 
gradients will be easier (1 in 50, against 1 in 40), 
and the length 60 miles less than on the existing line, 


which goes round by Tamworth and Glen Innes. 
There is a good prospect that the scheme, when 
carried out, will open up much valuable agricultural 
land and dairy country, as well as make accessible a 
variety of excellent timber. It ought indeed to prove 
of t service to the north-eastern producer. 

ther public works on which money was ex- 
pended during the year were of minor extent, and 
though, of course, important in their own districts, 
they are of less moment generally than the ones we 
have mentioned. They include tramways, sewers, 
public buildings, hospitals, &c. 





* Report of the Department of Public Works for the 
gous cures Sune 30, 1907. na 5 William Applegate 
ullick, Government printer. 1907. [4s.] 
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ROYAL COMMISSION ON SEWAGE 
DISPOSAL. 


Since the appointment of the Royal Commission 
on Sewage Disposal in May, 1898, reports have been 
published as follows :—I. (interim), 1901, prelimi- 
nary conclusions, together with evidence, and appen- 
dices ; II., ten reports to the Commission by their 
own officers ; IL, 1903, (1) trade effluents, and 
(2) a new central authority, and evidence ; IV., 1904, 
the pollution of tidal waters, with special reference 
to the contamination of shell-fish, with evidence, and 
bacteriological investigations. (See ENGINEERING, 
vol. lxxvii., page 541.) In conjunction with the 
fourth report, four volumes on the land treatment 
of sewage were published, and the methods of 
chemical analysis were also detailed. 

The keynote of the fifth and present report issued 
this week on the methods of treating and disposing 
of sewage may be said to be the consideration of local 
conditions, and we venture to think that if the atti- 
tude of the Local Government Board is brought into 
line therewith, the problems of sewage disposal can 
be solved on economic lines. The Commission have 
held 144 meetings, and have examined a very large 
number of witnesses ; experts in sewage disposal have 
rendered assistance by correspondence ; a number 
of local authorities have carried out experimental 

_ investigations in association with the Commission ; 
sewage farms and sewage works of different types 
have been put under the systematic observation of 
their own officers; special investigations have 
been carried out at various places; and they 
have personally visited a large number of sewage 
works. 

The appendices to the present report of 238 pages 
are aay Mellenens (2) Summary of Sane: 
(3) Reports on the Observation of Artificial Pro- 
cesses at Twenty-Seven Different Places ; (4) Re- 

rts on Special Investigations at Six Different 

owns, plus Memorandaand Reports by the Chemists 
and the Bacteriologist ; (5) Reports upon the Effect 
of Rainfall on the Flow of Sewage; (6) Reports 
on the Pollution of Estuaries and Tidal Waters; 
(7) Replies to Circular Letter on the Question of 
Standards for Sewage Effluents; and (8) Reports 
upon Manurial Value of Sewage Sludge. This re- 
view is of necessity written before we have had the 
opportunity of studying the appendices, and is 
based, therefore, solely on the matter contained in 
the report. The Comm ssion say that the remainder 
of their work will be chiefly concerned with the 
disposal of trade effluents when not mixed with 
sewage ; observations will be continued on the effect 
of discharging effluents of known composition into 
streams, with a view to reporting more fully on the 
question of standards and tests; the experiments 
on the manurial value of sewage sludge are not yet 
completed ; and some observations are also being 
made on a few other points. A separate report on 
the disposal of distillery effluents, which present 
special difficulties of their own, will be issued very 
shortly. 

The general conclusion on the main subject is as 
follows :—‘‘ We are satisfied that it is practicable 
to purify the sewage of towns to any degree re- 

uired, either by land treatment or by artificial 
fliters, and that there is no essential difference 
between the two processes, for in each case the 
purification, so faras it is not mechanical, is chiefly 
effected by means of micro-organisms. The two 
main questions, therefore, to be considered in the 
case of & town proposing to adopt a system of sewage 
purification are, first, what degree of purification is 
required in the circumstances of that town and of 
the river or stream into which its liquid refuse is to 
be discharged ; and, second, how the degree of 
purification can, in the icular case, be most 
economically obtained. e choice of a scheme 
must — on a number of considerations which 
will be discussed later, but we may here state that 
we know of no case where the admixture of trade 
refuse with the sewage makes it impracticable to 
purify the sewage either upon land or by means of 
artificial although in certain extreme 
cases special processes of preliminary treatment may 
be necessary.” 


In ing a scheme for the disposal of sewage, 
one of the primary matters to be determined is the 
stre of the sewage, as several most important 


questions depend thereon. The ibility of 
nuisance from the works, the difficulty of sludge 
disposal, and the purity of effluent must be taken 
into account in conjunction with the local condi- 
tions, such as fall required, available sites, price 





of land, and cost of materials. Various methods 
have been —- for determining the strength 
of sewage, and of these the dissolved oxygen test, a 
biological process which takes account of practically 
the whole of the organic matter, is probably the best. 
The time occupied, however, is too long for practical 
purposes, and an approximate relation has been 
determined between this and other more readily 
obtainable results. The strength of sewage and of 
tank liquors is given in the report a which 
are ‘‘intended to represent the number of parts, by 
weight, of dissolved oxygen which 100,000 parts of 
the liquid would take up during the oxidation of the 
oxidisable matter contained in such liquid.” The 
Commission say: ‘‘We think it may be taken 
broadly that, within ordinary limits of concentra- 
tion and volumes treated, it is the amount and 
nature of the organic impurity present which mainly 
determine in practice the ease or difficulty of puri- 
fication ; in a words, that, within practical limits, 
mere dilution does not affect the size of the filtering 
plant which is necessary. Of course, if the dilution 
is SO great as to cause water-logging of the filters, 
their purifying power would be seriously diminished, 
and this statement would not hold good.” ... 
“We have had no opportunity of ascertaining, quan- 
titatively, whether it is easier with land treatment 
to purify one volume of strong sewage, or two 
volumes of a sewage of half the strength. We 
should infer, however, that the results with land 
would be so far analogous to those with artificial 
filters that, within pr sent limits of strength of 
sewage, and so long as water-logging of the land 
was avoided, there would be no appreciable differ- 
ence in purification in the two cases. Since, 
however, a fine filtering medium like soil readily 
tends to become clogged on the surface, and, there- 
fore, becomes sodden sooner than the relatively 
coarse medium of artificial filters, we think it would 
generally be found easier to treat upon land one 
volume of a ——— rather than two volumes 
of a sewage of the strength, and that, there- 
fore, with land treatment, the volume of liquid to 
be dealt with is of greater consequence than its 
actual strength.” 

Where pumps are employed, screening is almost 
essential, and, in other cases, even though the 
amount of matter removed by coarse screens is 
comparatively small, they are usually considered 
an advantage, and the screenings are readily taken 
for manure. When crude (though screened) sewage 
is treated in filters rapid choking generally occurs, 
and where it is over land, a nuisance may 
arise and an impervious layer be formed, inter- 
fering with the aeration of the soil and impairing 
the efficiency of the treatment. 

The removal of heavy suspended matters in grit 
or detritus tanks is generally favoured, and except 
in very small works where the septic tank is 
in use, an economy results, though with sedi- 
mentation or eset mang tanks the presence of 
grit in sludge renders the latter more amenable 
to pressing and drying. In regard to all tank 
processes, it may be remarked that the greater the 
amount of suspended matters in the original sew- 
age the easier it is to obtain a good percentage 
reduction. . 

Domestic sewage contains on the average 35 parts 
of suspended matter per 100,000 in dry weather. 
In the following table we have brought together 
some approximate figures from sewages estimated 








at 100 in strength :— 
Tons of 
Sus- 
Sludge (90 per 
Strength | pended | 
Tank Treatment. of Tank | Solids. | = —— 
; | > , 
Liquor. —_ r Gallons. 
’ | w.f. 
Sedimentation, quiescent .. 70 Sto 8) 12 
Sedimentation, continuous 
flow .. ee ae es 80 10 ,, 15 ll 
Vane wae | \ \ ner 50 1, 4 | 17 
pitation / continuous) 
—_— flow } 60 3, 6 16 
Et iced wabiceede ae 10 ,, 15 6.5 














With quiescent sedimentation of about two hours 
the removal of the deposit is necessary at very 
frequent intervals, and it must be noted that the 
solids in different sewages do not settle at a uniform 
rate. For continuous flow sedimentation, the 
sludge should be cleared at least once a week, and 
the period of flow should be about fifteen hours. 
With sedimentation tanks of ordinary dimensions 
the minimum rate of flow is obtained where the 
tanks are used in parallel. There is only slight 





local smell from the process of settlement, but 
nuisance may arise during sludging. 

Chemical precipitation is considered by the Com- 
mission almost essential in the case of some se 
heavily charged with trade wastes, and with domestic 
sew the deposition of solids is aided thereby 
and subsequent filtration facilitated. The effect of 
various precipitants has been observed, and alumino- 
ferric is by far the most common for domestic se 
of about average strength. Quiescent settlement 
should be of about two hours duration, and con- 
tinuous flow settlement at an eight-hour rate. 

A few years ago it was hoped in some quarters 
that the septic tank had solved the sewage problem, 
but the Commission are of opinion that some of 
the more important claims which were originally 
advanced in its favour have not stood the test of 
experience. The organic solid matter is not all 
digested—25 to 30 per cent. only is so disposed of, 
and the rest either settles as sludge or is carried 
forward. The pathogeiic organisms are not killed, 
and from a bacteriological point of view, the 
effluent from the septic tanks is almost as impure as 
is the sewage entering them. A further claim was 
that a septic tank effluent was more easily oxidised 
than effluents from sedimentation and precipitation 
tanks, and on this point the evidence was conflict- 
ing. The Commission deemed it of sufficient im- 
portance to warrant experiment, and they arrived 
at the conclusion that it no such advan- 
tage. There is, however, one very valuable feature 
to be observed in septic tank treatment, and that is, 
the smoothing or equalising of a sewage subject to 
great variations in strength and in volume. No 
general rules can be laid down for the rate of flow 
through or the cleansing of septic tanks. The 
settlement of suspended matter, the digestion of 
sludge and uniformity of strength in the effluent are 
the main objects to be attained ; while the amount 
of suspended solids in the tank effluent and the 
facilities for disposing of sludge must determine 
the times of cleansing. There should never be less 
than two tanks, and it is seldom that the tank 
capacity should exceed 24 hours, or be less than 
12. Over-septicising hinders subsequent oxidation, 


and may produce a noticeable quantity of sulphur- 
etted hydrogen. There is no apparent advantage 
as regards digestion in closed tanks, but there may 


be excessive smell from open tanks. Dortmund 
tanks and various forms of roughing filters have been 
tried to arrest the solids in septic tank liquors, and 
recently small precipitation tanks, with two to three 
grains of lime per ~ have given excellent results. 

Contact- and percolating filters will both 
produce effluents of a satisfactory character, and 
the selection of one or the other must again be 
determined by local conditions. The choice is one 
of some difficulty, as very few strictly compara- 


tive experiments on a e scale have been made. 
Generally s ing, the less the amount of sus- 
mded solids in the tank liquor, the finer can the 


tering material be, and, consequently, the greater 
the amount of tank liquor that can be treated. 
Within ordinary limits the depth of contact-beds 
makes practically no difference to their efficiency 
per cubic yard. For ordinary works the maximum 
may be taken at about 6 ft., and the minimum at 
2 ft. 6 in. The loss of capacity is a serious draw- 
back to their efficiency, and depends chiefly upon 
the following factors :—(1) disintegration of the 
filtering material ; (2) consolidation of the filtering 
material ; (3) deposition of colloidal matter ; 
(4) growth of organisms; (5) the volume of the 
liquid on to the bed ; (6) insufficient rest ; 
(7) inefficient drainage; and (8) the amount of 
suspended matter in the liquid passed on to the 
re The use of automatic gear is not advised, 
except in the case of very small installations. 
The av water capacity of a primary contact- 
bed may taken at about 33 per cent. of its 
original empty-tank capacity, and of a secondary 
at about 40 per cent. An approximate table 
may be made out of the work that can be accom- 


plished with different-sized media :— 
Contact- Beds. 
Suspended No. of 
Nature of Liquid Treated. Matters Fillings 
per 100,000. per Day. 
Coarse, 3 in. and up’ 
Grit-settled sewage oo os 30 to 50 1 
Grit-settled sewage “> si 20 to 30 ltol} 
Medium, } in. to 1 in.— . 
Tank liquor é“ os 10 to 15 2 
Tank liquor o< oo oe 4to 7 8 to 
Tank liquor - be lto 4 4 to 
Fine, } in.— 
liquor os ee ee lto 4 to6é 
The frequency of the washing or renewal of 
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material depends mainly on the amount of sus- | artificial filters, at the rates of working generall Sewage Treatment 
pended matters, and z of course, greater for | followed in the two cases ; this is ba “tr we = etondoantha > 
primary beds than for others ; so that the first | of importance in relation to the life and virulence | ‘sees 
flush, generally imperfectly purified, may not Nn of certain pathogenic microbes.” However, no sen | £54 
away in that condition, a small tank should be| essential bacteriological distinction is found be- Py aN | Cost of a ee. 
added to render the effluent uniform in quality, | tween effluents from land and from filters. On Method of Treatment. Treat- | rreat- a8 g-. 
and to retain any possibly putrescible solids. the best soils 30,000 gallons per acre per day can ment per | Milica 3 
With coarse percolating filters also, purification | be treated, and on heavy soils not more than 3000, | Annum. | Gallons. my 
depends upon the amount treated re yard, | if a good effluent has to be produced. For surface §EEEs 
irrespective of the depth of the . For fine | irrigation the total e must be relatively much|~"""Gontact.Bedas=s=“—~‘~d Ct 
material the same statement would probably hold ter than for filtration, and a large surplus area | sedimentation, quiescent, (el- Patty pe MA 
good if thorough aeration could be maintained, but is advisable, especially with surface irrigation. The| _ lowed by double contact-beds|2398 0 7) 611 4, 1 7 
as this would be difficult, if not impossible, in| reports on the land treatment of sewage made to a rrlowed to deabiceennek eealenes wsi72s8| 19 
ractice with large rates of flow, better results will | the Commission by their own officers are discussed | Chemical precipitation, quies- 
secured from shallow filters. at some length. of. SA Saree Oy Gare ae ee 
A table comparable with the last would be as} The preliminary settlement of the sewage is| Chemical precipitation, continu- f ‘ 
under :— assumed to be attained by an average stay in tanks| us flow, followed by double 
Percolating Filters. of 4% hours for the good soil and subsoil—e.g., Septic taake followed by double oporecle Bader Bat Bh. 
‘ Suspended pow eg laf sandy loam overlying gravel and sand, as at Not-| contact-beds .. .. ../2661 9 6| 7 610 94 
Batase of Liquid Zoested. per 100,000. per Day. | tingham, Cambridge, and Beddington (Croydon), Percolating Filters. 
Coarse, 3 in. and upwards— : and 15 hours for the heavier soils. Sedimentation, quiescent, fol- 
Grit settled and screened sewage 30 50 lowed by percolating filters ..|1490 1611; 4 1 7 0113 
Tank —- = “eT 100 to 150 ae Setollowed ty:  . — Ly 155 1 11 483 7/ 10 
iquor .. ee 1 | 
wane ion a Hie 4 Mota | Ommheattaethd ot wong, Semage gr Ao | etrtaecd ty poling) | | 
~y s ; . “epee ieee ee ee 
Tank liquor -— ee one mt “ L a4 Good soil and subsoil peer crop- 12,000 Ohe sical preci itation, contin: | 
Tank liduor Ito & 150 to 200 _ wx eon — iting fitere + ete ../1706 11 2] 418 5 1 
le w.. Stet | %e0wes pate ee laa 7,000 fating filters. tao 18 «| 4 7 2| 1 04 
Tank liquor .. . . lto 4 150 to 200 Heavy soil overlying Ditto 5,000 Land Treatment. 
be ays 4 in. and smaller— ans’ ® és clay subsoil : Good soil and subsoil ; filtration 
— + nodal o» ” ent 200 to 300 eer ~- = + ag Ditto 8,000 ow. wea: dase 111612 1) 8 1 2 0 
Washing or renewal would be required for the} It is doubtful whether sewage farms on chalk Geed all tad eaten; “wurtabe aay PR Bd Hyde... 
coarse and medium filters in accordance with the| should be permitted without wide knowledge of the} _ irrigation with cropping _.. |I1311 14 10} 8 11 108) 0 10} 
size of the material and the amount of suspended| trend of underground water in relation to water| "¢y’. png + FY = 
solids treated, and the provision of a small tank is| supplies. Peat, being of the nature of asponge, is| cropping .. .. ..  ..1902 9 2 56 4 8] 1 3 
desirable for the settlement of the flocculent matter | not suitable for sewage purification. ane Satie oe. peateten Cum) 
in the effluent. In the fine and very fine filters} ‘‘ It is impossible to lay too much stress on the A " 740] 190 


the surface would need constant attention, espe- 
cially in the latter. 

The general su of the Commission as to 
contact-beds and percolating filters is as follows: 
—‘*(1) The amount of sewage which can be 

urified per cube yard of contact-bed or perco- 
lating ter varies — within practical limits — 
nearly inversely as the strength of the liquor 
treated. This statement is based on the assump- 
tion that the size of the material of which the 
filter is composed is, in each case, suitable to 
the character of the liquor treated, and that the 
material is arranged at the proper depth to secure 
maximum efficiency. (2) Taking into account the 
gradual loss of capacity of contact-beds, a cubic 
yard of material arranged in the form of a per- 
colating filter will generally treat satisfactorily 
nearly twice as much tank liquor as a cubic yard of 
material in a contact - bed. 
sewage containing substances which have an in- 
hibitory effect upon the activity of micro-organisms, 
the working power per cube yard of filter of either 
type may be more nearly equal. This point, how- 
ever, is not clearly established. (4) Percolating 
filters are better adapted to variations of flow than 
contact-beds. (5) The effluents from percolating 
filters are usually much better aerated than the 
effluents from contact-beds, and apart from sus- 
pended solids, are of a more uniform character. On 
emptying a contact-bed, the first flush is usually 
much more impure the average effluent 
from the bed. (6) The risk of nuisance from 
smell is greater with percolating filters than with 
contact-beds. (7) It is also found that with 
percolating filters there is a nuisance from flies, 
especially with filters constructed of coarse material. 
In the warmer months of the year, such filters 
swarm with members of the Psychodidae, which, 
although appearing to breed and develop in the 
filters, may usually be seen in large numbers on the 
walls of houses and buildings close to or on the 
works. At Accrington and Dorking a small midge- 
like fly with a dark body and striped wings has 
appeared, and causes inconvenience to the men by 
its bite, which gives rise to local irritation.” 

It is of less moment to remove suspended solids 
before land treatment of sewage, but where the 
soil is heavy the sewage should usually be efficiently 
screened and settled. There isa risk of nuisance 
from the ge of sewage solids on the 
surface of the soil, and they may cause damage to 
crops. The best land gives unequalled effluents, 
but those from heavy land are often of very inferior 
quality, and there is a chance that sewage may 
escape in an unpurified condition. ‘There is, no 
doubt, a greater retardation in the passage of an 
excremental organism through soil than through 


(3) In the case of], 





importance of sewage farms being well managed. 
In this connection it has to be borne in mind that 
farm managers have a most difficult. part to play, 
and no amount of care and attention will ever 
enable land, of any kind, to deal with a volume of 
sewage which is in excess of the effective purifying 
area of the soil. We think it would be useful that 


farm managers should be taught some simple test 


or tests to enable them to follow the ase of 
the land; that their instructions should include a 
definite order to consider the farming results as 

uite secondary to the production of an effluent of 
the required standard ; that the statistics of the 


farm should be carefully kept ; and that, wherever 


ble, the flow of sewage and storm-water should 
be gauged throughout the year. As a general 
“Cy we consider that sewage farms should not be 
et.” 

The disposal of sewage sludge is one of the chief 
difficulties, especially with large works, and the 
Commission say that probably it will remain so. 
By far the greater part 
matters, in addition to moisture, together with 
some cellulose. In two instances a marketable 
manure is manufactured, and at Bradford the grease 
is recovered; but, as a rule, the expenses of dis- 
a are heavy. The various methods in use are 

iscussed in the report, and the av costs of 

i per ton of sludge containing r cent. 
water, including interest and sinking fund, and all 
other charges, are as follow :—Covering the land 
with sludge, 2d.; sea disposal, 5d.; trenching in 
soil, 5d.; pressing (population of 30,000 and up- 
wards), 6d.; and pressing (population under 30,000, 
or where special quantities of lime have to be added 
to the sludge), 11.5d. An experiment on press- 
ing and burning was estimated to cost ls. 6d., 
exclusive of interest and sinking fund. 

In order to compare the cost of treatment of 
sewage by artificial processes and by land, drawings 
were prepared on quantities en out. Many 
assumptions have of necessity been made, and of 
these the chief are :—That filtering material is 6s. 
per cubic yard, placed in position in the beds, and 
that the price of land throughout is 1001. per acre. 
All loan and other charges are included, and the 
figures for land treatment are net—i.e., the value of 
the produce has been deducted. 

‘* Assuming that really suitable land can be pur- 
chased at 1001. per acre, land treatment of sewage 
is probably cheaper than artificial treatment, but 
where the soil is not suitable, and on which only a 
comparatively small volume of sewage can be 
treated per acre, the cost of land treatment would 
probably be ter than most of the artificial pro- 
cesses. The differences in cost are, however, small, 
and it is evident that, in deciding between the two 


of it consists of mineral | i 
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* Based on a flow of 33 gallons of sewage per head per day. 
methods, regard must be had to local conditions. 
If, for instance, 2001. per acre had to be paid for 
land, the cost of land treatment would materially 
exceed the estimates given, which have been based 
on an assumed uniform price of 1001. per acre. As 
a general rule, an effluent from good land, pro- 
perly worked, contains practically no suspended 
polida, but this cannot be said of artificial filters, 
even assuming that settlement of the effluent in 
tanks is adopted. This might be a factor of con- 
siderable importance in the case of some streams,” 

(To be continued.) 





NOTES. 
Tue Surpsuripine InpusTRY IN Japan, 

In a recent issue we gave an account of the 
remarkable developmentof the shipbuilding industry 
in —- ; but, from the latest papers received from 
the Far East, we learn that at present it is (as it 
also is in this country) in a very depressed condition, 
and thousands of operatives are out ef work. The 
sudden expansion in the industry which followed 
the late war with Russia attracted large numbers of 
workers from the country districts by the relatively 
high wages which were offered. A teaction, how- 
ever, has recently set in, and there is a great 
scarcity of orders ; and this has been increased 
the general economic depression which at present 
exists in Japan. Underthese circumstances the Uraja 
and Hakodate Dockyards have been compelled to 
dismiss considerable numbers of their employés, 
Most severe, however, are the steps taken by the 
Kawasaki Dockyard, which recently discharged 
2400 men, and that evidently without any notice. 
It was feared for a time that the operatives would 
cause trouble because of this summary action, but 
the precautions which were taken prevented it. The 
naval dockyards have also dismissed some 2000 men, 
so that the number of unemployed in this line is over 
6000. But the Mitsubishi Dockyard at Nagasaki is 
scarcely affected, for it has plenty of work, having the 
construction of twelve ships in hand, some of them 
being for the Volunteer Fleet. At the same time 
little new work is coming in, and as vacancies 
occur among the workers they are not filled up. 
Notwithstanding all this depression, the Kawasaki 
Dockyard and age | Company has taken a 
lease of the Tairen (Dalny) Docks, near Port 
Arthur, in order that they may undertake the 
repair of steamers plying ween Newchwang, 
Tientsin, Chefoo, Chingtao, &c., and for this pur- 
pose they are providing a capital of 900,000 yen 
for the necessary works and appliances. During 
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the last half year the company declared a dividend 
of 124 per cent., besides making a liberal allowance 
for depreciation and adding to the reserve, so 
that not only is a large quantity of work being 
done, but it is also paying a very good return. 
These facts should be carefully noted by all in- 
terested in shipbuilding, as they are not without 
influence on the industry in this country, for it is 
evident that the Japanese are now able to undertake 
work which formerly came here. All this proves 
the necessity, as we have frequently poin out, 
of a study of the evolution of industry which is 
going on in different parts of the world. 


ArropLane Fuicuts In AMERICA, 


The t week has seen several notable feats 
accomplished with aeroplanes. In France the best 
flights up to that time recorded were made by M. 
Delagrange, who remained, on two occasions, for 
29 minutes 53 seconds and for 31 minutes in the 
air. These records have now been easily beaten 
by Mr. Orville Wright, who at Fort Myer, D.C., 
U.S.A., has kept his machine in the air for about 
double that length of time. On Wednesday morn- 
ing Mr. Wright made a flight of 57 minutes 31 
seconds, and according to a later telegram, a second 
flight of 62 minutes 15 seconds. These flights were 
made on the military parade ground in the presence 
of Army officials and other persons, and will there- 
fore be accepted without the hesitation felt with 
regard to earlier reported feats of the Wright 
Brothers. Although no records were made, the 
distance covered must have been considerable, as 
the speed of the Wright machines is about 36 miles 
per hour. The flights were made, however, in 
circles of varying diameter, and not over a fixed 
course. Later in the day Mr. Wright took up with 
him on his machine Lieutenant F. P. Lahm, the 
winner in 1906 of the Gordon-Bennett Balloon Race 
trophy. With the two men on board a flight of 
only 6 minutes 24 seconds was made. r. QO. 
Wright is getting ready for the official tests 
of his machine prior to its acceptance by the 
United States Government. The specification to 
which it is built was published on December 23, 
1907, by the U.S.A. War Department, and calls for 
a machine capable of carrying two men of a com- 
bined weight of 3501b., and sufficient fuel for a 
flight of 125 miles. The machine is required to 
have a speed of about 40 miles per hour, a slidin 
percentage scale on the cost of the machine b 
on this figure being provided for speeds above or 
below this, no machine being accepted of a speed 
below 36 miles per hour. The speed is to be 
measured over a course of five miles or more in 
length, with and against the wind, with a flying 
start. After the speed trial an endurance trial of 
at least an hour in the air without landing is to be 
accomplished, the machine returning to the start- 
ing-point without damage, &c. ree trials for 
speed and three for endurance will be permitted, 
both tests to be completed within 30 days from the 
date of delivery. Various other conditions are in- 
cluded in the specification, relating, for instance, to 
the portability of the machine for transport on 
wagons, &c. Bids for machines to conform 
to these conditions were received by the Signal 
Corps of the Army up to February 1, and 
three were accepted, among them one submitted 
by Messrs. W. and O. Wright, Dayton, O., for 
25,000 dols., delivery to be made within 200 days. 
The 200 days from the acceptance of the tender 
expired last month, but it was not stated whether 
the builders were to be bound by their own esti- 
mate or to have the machine ready for the Govern- 
ment to test by a certain date. Although Mr. O. 
Wright’s machine has not yet carried two men for 
anything like the specified hour, he still seems to 
have very fair prospects of successfully fulfilling 
the terms of the contract. 








ProposeD HarpouR AT THE FAROE Is_anps.—The 
rapid development of the fishing about the Fiirée Islands 
has fo the construction of oneor more harbours to the 
front. It is proposed to construct a central harbour for 
all the islands except for the more distant Suderi, where 
a separate harbour is needed ; in addition to these larger 
harbours, several smaller ones are suggested. 


Licut Ratiways Act, 1896.—The Board of Trade have 
recently confirmed the undermentioned Order made by 
the Light Railway Commissioners :—Oounty of Hertford 
Light poses S atford and Bushey Extensions, Se) 
Order, 1908, authorising the construction of Light Rail- 
ways in the urban district of Watford, in the County 
of Hertford, and amending the County of Hertford Light 
Railways (No, 1) Order, 1904, 





** APEXTOR.” 


Unper the name of ‘‘ Apexior,” Mesrr3. J. Dampney 
and Co., Limited, of Cardiff, some little time ago brought 
out a compound for treating the internal surfaces of 
boilers, which some points of special interest. 
Although intended to prevent the formation of hard 
adherent scale, ‘‘ Apexior” is not a boiler fluid in the 
sense generally understood by that term, but is of the 
nature of a t, and is applied with a brush in a similar 
" after the plates have been thoroughly cleaned. 

he base of this material is pure amorphous carbon, 
which is pre) at a temperature of about 6000 deg. 
Fahr. in an electric furnace. The most minutely divided 
portion of this product is then separated by a special pro- 
cess and combined with a neutral organic vehicle, which 
consists of a volatile —. When the compound has dri 
after application to the plates, there is no disengagement 
either of the base or of the vehicle, and there are, conse- 
quently, no gauge-glass troubles from this cause. _ 

Carbon n used for some considerable time in 
America as a coating for the insides of boilers, but the 
difficulty always seems to have been in finding some 
suitable vehicle to carry it. Linseed oil has been gene- 
rally used, but this has not been found satisfactory, 
because it is liable to decomposition in the presence of 
boiling water and high-pressure steam, Oil of any kind 
has, therefore, been discarded in ‘‘ Apexior.” Not only 
does the new compound prevent the deposition of scale 
of an adherent character, but it appears to be also very 
effective in preventing and stopping corrosion. Certain 
very soft waters are liable to cause pitting of the plates, 
and where these waters are used it will be found that 
the application of ‘‘ Apexior” has a very beneficial effect. 

As stated, its use as a means of keeping the plates 
of boilers clean is a great advantage, but there is another 
direction in which it is perhaps of even more importance 
still, and that is, its application to the tubes of feed- 
water heaters, and to the inside surfaces of feed-pipes. 
Great trouble is sometimes experienced owing to the 
formation of hard scale on these tubes and pipes, so much 
so in fact that in the case of feed-water heaters the scale 
on the tubes has frequently to be bored out, and the 
effective diameter of feed-pipes becomes so much reduced 
that the pipes become practically useless, and where they 
are of small original diameter have sometimes to be 
thrown away. With hard water this scaling up is sure 
to occur between the heater and the boiler. Having 
ourselves experienced coneiderable trouble from this cause 
in certain boilers using London water, we some months 

experimented on the use of ‘‘ Apexior” for coating 
the interior of the feed-heater tubes and feed-pipes in 
question, and the results have been exceedingly satis- 
factory. If the pipes, when clean, are given one or two 
coats of “‘ Apexior” with a brush, it has the effect of 
preventing the formation of hard scale, and the deposit of 
what scale there is can, as a rule, be brushed out. here 
pipes are bent or are too small to get a brush through 
them, they may be filled with the solution, which is then 
poured out, and the pipe allowed todry. If desired, two 
or three applications may be made. We have ourselves, 
as 'y stated, used this compound in boilers and 
pipes for some time with very satisfactory results, and 
we have found that what deposit there was on the plates 
was easily removed with a wire brush, leaving the plates 
clean and smooth with a surface as though they had been 
blackleaded. 


NOTES FROM THE NORTH. 
Gtascow, Wednesday. 

Glasgow Pig-Iron Market.—Last Thursday morning the 
pig-iron market opened with a strong tone, and some 
1500 tons of Cleveland warrants were done at 52s. 104d. 
cash, 52s. 44d. October 13, and 523. 4d. three months. 
At the close sellers quoted 52s. 104d. cash and one month, 
and 523, 44d. three months. Buyers of hematite quoted 
higher at 59s. one month. In the afternoon the 
market was a shade easier, and about 3000 tons of 
Cleveland warrants changed hands at 52s. 74d. one 
month, 52s. 6d. and 52s. 5d. October 19, and 52s. 3d. three 
months. Closing sellers’ quotations were 52s. 9d. cash 
and one month, and 52s. 4d. three months. Hematite 
was called at 583. 9d. cash buyers. On Friday morning 
there was a slight reaction in the price of Cleveland war- 
rants ; dealing taking place at 52s. 6d. cash and one month, 
52s. 3d. two months, and 523, three months. At the close 
of the morning session there were sellers at 52s. s 
cash, 52s. 6d. one month, and 52s. 1d. three months, 
Sellers of hematite quoted 603. 14d. one month, but buyers 
only offered 593. 6d. In the afternoon the tone was 
steady, and the business, including the turnover in the 
morning, amounted to 3000 tons of Cleveland warrants. 
Dealing took place at 52s. 14d. two months, 52s. 1d. three 
months, and 52s. December 1, and the closing prices were 
523. 74d. cash, 52s. 6d. one month, and 52s. 1d. t months 
sellers. Hematite changed hands at 59s. 104d. one month, 
and closing sellers quoted 60s. three months. On Monday 
morning the market was firm and 2500 tons of Cleveland 
warrants were done at 52s. 6d. one month and 52s 3d. three 
months. Closing quotations were 52s. 9d. cash, 52s. 7d. 
one month, and 52s. 34d. three months sellers, and buyers 
of hematite named 59s. 9d. one month. At the afternoon 
session a small business, consisting of about 1500 tons of 
Cleveland warrants, was put through at 52s. 74d. one 
month, and 52s. 5d. N eoummber 13. Closing sellers quoted 
52s. 10d. cash, 52s. 8d. one month, and 52s. 6d. three 
months. On Tuesday morning the market exhibited 
& fairly strong tone, and Cleveland warrants were 
dealt in at 52s. 10d. cash, 52s. 9d. one month, 52s. 6d. 
November 25, and 52s. 54d. three months, The turnover 
was 3000 tons, and the closing prices were 52s. 104d. 
cash, 52s. 10d. one month, and 523. 6d. three mont 
sellers. Hematite was quoted 60s. 3d. buyers, and 
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61s. sellers one month. At the afternoon session the 
market was steady, but only one lot of Cleveland war- 
rants changed hands at 52s. 11d. cash, with sellers over, 
The other closing quotations were 523. 10d. one month 
and 523. 6d. three months sellers. When the market 
opened to-day (Wednesday) the tone was easier, and only 
500 tons of Cleveland warrants were done at 52s. 9d. one 
moonth, and the closing quotations were 52s. 84d. cash, 
523. 74d. one month, and 52s, 6d. three months sellers. 
In the afternoon the market was inclined to be rather 
firmer, but dealings were limited to 1500 tons of Cleveland 
warrants at 52s. 9d. cash, 523. 7d. October 14, and 52s. A 
three months. At the close there were sellers at 52s. 9d. 
cash, 52s. 74d. one month, and 52s. 5d. three months. 
Buyers of hematite offered 60s. cash, but there were no 
sellers. Thefollowingare the market quotations for makers’ 
errie, 

ummerlee, 63s. 6d.; Langloan, 683.; and Coltness, 
89a. (all ——_ at G w) ; Glengarnock (at Ardrossan), 
63s. 6d.; Shotts (at Leith), 63s.; and Carron (at Grange. 
mouth), 64s. 6d. 


Sulphate of Ammonia.—The sulphate of ammonia 
market is still very quiet, and the price quoted to-day is 
from 11/. 10s. to 11/. 12s. 6d. per ton for prompt business, 
no gd or Leith. Last week the amount shipped from 
Leith Harbour was 358 tons. 


Scotch Steel Trade: Ship-Plates Advanced in Price.— 
A meeting of the Scotch steel trade was held in Glasgow 
yesterday (Tuesday) afternoon, when the subject of prices 
was under discussion. It was decided to make no change 
in the price of ship-plates for the Clyde district at 
present, but an advance of 2s. 6d. E ton was agreed 
upon for delivery outside the Clyde district. Local steel 
merchants have recently been very active in gathering in 
most of the orders coming into the market. They have 

1 shading prices, and as makers are bound by the 
official minimum selling prices of the Association, they 
have ged ang, out of quite a respectable amount 
of new orders. erchants are stated to have accepted 
5l. 8d. per ton net for angles, and even as low as 5/. 6s. 
and 5/. 7s. per ton net for large lots, whereas ucers 
cannot sell under 5/. 9s, 3d. per ton net. Ship-plates 
have also been cut, and orders taken at about 5/. 12s. 6d. 
per ton net, as against the makers’ quotation of 62, 2s. 6d. 
hem less 5 per cent., which is 5/. 16s. 44d. per ton net. 

t is reported that much of the dealing on the part of 
the merchants is so far uncovered, and it has under- 
taken in the hope of a reduction in prices, but the oppo- 
site is now what they will have to face. From the producers 
comes the report that there has been little change in the 
position of the trade sately and specifications are still 
searce, Structural material is still in good request, and 
the all-round inquiry for export is fairly satisfactory. 


Malleable-Iron Trade: Prices Advanced.—The malle- 
able-iron trade in the West of Scotland is almost un- 
changed this week, and, with a few exceptions, business is 
generally quiet. me of the producers, however, report 
rather a better demand on export account. Ata meeting 
of the West of Scotland | eable-Iron-Makers’ Associa- 
tion, held in Glasgow this week, the Motherwell Iron and 
Steel Company, which has now joined the Association, 
was Officially represented for the first time. After some 
discussion it was decided to raise the price of iron bars by 
5s. per ton, basic-steel bars 10s. per ton, and certain sec- 
tions of tube-hoops 3s. 9d. per ton. The basis price all 
round is now 6/. 7s. 6d. per ton, less 5 per cent. in the 
case of bars, and net in the case of hoops. 


Scotch Pig Iron.—Quite a steady demand is bein 
experienced by makers of Scotch pig iron, both for loca 
and English requirements, and for shipment. Prices 
have again hardened, and makers have intimated further 
advances of from 6d. to 1s. per ton. Hematite has been 
raised by the latter amount. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Well-Known Mining Engineer Dead.—The South York- 
shire coal industry has suffered a notable loss by the death 
of Mr. J. H. Marshall, minin; sn ag who for twenty- 
two years was manager of _ Bretton Colliery, near 
Barnsley. He was one of the best-known men in the 
South Yorkshire coal-field, in which he had worked for 
fifty-nine years. Born in the Wombwell district, he was 
formerly employed at Mitchell Main Colliery, where he 
worked himself up from the ranks. At Monk Bretton 
not only was he an extremely popular manager, but was 
regarded as an authority on many points involving the 
— side of mining engineering. He also took 4 
ively interest in the welfare of the men employed at his 
colliery, and was an ardent supporter of their sports and 
recreative clubs. He was a member of the council of the 
Midland Institute of Engineers, an honorary member of 
the Board of ent of the West Riding Miners’ 
Permanent Relief Fund, and chairman of the committee 
of the Yorkshire eae | for the Promotion of Kindness 
to Pit Ponies, of which Countess Fitzwilliam is lady 
President. He was also associated with purely public 
work, having been chairman of the Cudworth Urban 
District Council ; while at the time of his death he was a 
member of the Monk Bretton Urban District Council 
and of the Barnsley Board of Guardians. He was buried 
in the Monk Bretton Cemetery on Monday. 


Sheffield Gas Company.—The half-yearly meeting of the 
Sheffield United mpany, on whose behalf it is 
justly claimed that they enpety seal cheaper than any 
other gas undertaking in the United Kingdom, has just 
been held, and will remain memorable in the history of 
the company from the fact that the occasion was taken 
to announce the resignation of Sir Frederick Thorpe 
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Mappin from Be pation as chairman of the board of 


directors. Sir Frederick Mappin was chairman for the 
company for 354 years, and his resignation is due to ad- 
vancing a which compelled the aged baronet, who 
is in his 87th year, to retire from Parliament at the 
last general election. At a later stage of the meeting 
Mr. Wilson Mappin, the deputy chairman of the 
company, who presided in the absence of his father, 
was elec chairman of the company. In — 
the adoption of the report, Mr. Wilson Mappin poin 
out that the consumption of gas during the half-year 
had been 6.59 per cent. more than in the corre- 
sponding period of 1907. During the twelve months 
ending June 30, 1905, the quantity of gas sold was 2746 
million cubic feet, while during the twelve months just 
concluded 3379 million cubic feet had been consumed—an 
increase of 23.05 - cent. in three years. This was all 
the more remarkable when the decrease of consumption 
owing tu the use of incandescent burners was taken into 
account, Although the company had suffered from the 
increased cost of coal to such an extent that, in order to 
pay the usual half-yearly dividend of 5 per cent. on the 
A, B, and C stock, 8755/. 6s. 2d. would have to be taken 
from the balance brought forward, there would be no 
increase made in the price of gas to consumers, which 
would remain at 1s. 3d. per 1000 cubic feet. 


Gas v. Electricity.—At the half-yearly meeting of the 
Sheffield United Company the chairman complained 
that the Sheffield City Council had recently decided to 
light certain streets with electricity, notwithstanding that 
they were already adequately lighted by gas at a cost far 
lower than that of electricity. The only reason for the 
change, in the opinion of the chairman, was that the 
Corporation could assist the Electric Light Department 
at the cost of the ratepayers. The Gas Company, he 
theme, being very large ratepayers, had a right to 
complain about this, ay teeny as the Electric Light 
Department was already highly favoured at the expense 
of the ratepayers, as oy be see when he told them 
that the Electric Light Department only paid in rates 
for the year ending March 31, 1613/., although their 
profit was stated to be 49,833/., while the Gas Company, 
whose profit was 89,768/., paid 18,251/. in rates. The Gas 
Company, with a profit of less than double the amount of 
the Electric Light Department, was therefore paying in 
rates more than eleven times as much. It meant that the 
Electric Light Department were either paying far less 
than they ought to, or the Gas Company were paying a 
great deal too much. It meant, moreover, that out of 
every shilling paid for gas by consumers, 1.06d, went for 
rates. 


A Consistent Record.—The directors of Messrs. Ibbotson 
Brothers, Globe Steel Works, Sheffield, in their thirty- 
sixth annual report, recommend a final dividend of 10 per 
cent., free of income tax, for the half year ending June 30, 
making 74 per cent. for the year, the dividend being at 
the same rate as has been paid for each of the previous 
ten years, a record for consistency which it would. be hard 
to beat. Notwithstanding the general bad trade which 
has prevailed, the profits of the company are  pygpece-a 4 
the same as last year, amounting to 19,766/., against 
20,0932. Only 2000/7, is added to the reserve fund, as 
against 5000/. a year ago, but the balance carried for 
is increased from 8226/. to 10,492/, 


Iron and Stecl Trade.— The position in the iron 
and steel trade is very much the same as it was a 
week ago. There is still next to nothing doing in 
the market for finished materials, but the demand for 
raw material continues good. In some quarters ib is 
stated manufacturers are not so pressing for supplies, but 
there are undoubtedly a good many inquiries still circu- 
lating. This points to the fact that the explanation 
offered to account for the activity in the market for pig 
iron and hematite iron—namely, that it was due to the 
desire on the part of manufacturers to replenish depleted 
stocks, was an accurate analysis of the situation. From 
the further fact that dealers in the raw material market, 
notably the Lincolnshire and Derbyshire makers, are able 
to demand a premium of Is. to 2s, a ton, it may 
assumed that the demand is still brisk, and it undoubtedly 
is the truth that manufacturers who bought recently are 
finding that they cannot now repeat orders at the same 
price. In the finished branches of the trades there is 
rather more activity; but that, of course, is not sayin 
much. The feeling, however, is of a hopeful character, an 
manufacturers are of a more cheerful mind. The heavy 
departments are suffering from a lack of marine orders, 
and the general engineering trade remains very dull. A 
big India Office cutlery order has improved the outlook 
in the lighter steel trade ; but business continues very 
quiet in files, drills, and engineers’ tools generally, High- 
carbon bars and billets are feeling keen competition. from 
the North, but official rates are maintained. There is 
no change to report in tungsten metal, the high prices 
being fally maintained, notwithstanding that the demand 
has dropped 


South Yorkshire Coal Trade.—Save that there is a 
greater demand for house coals, due to the threatened 
approach of cold weather, the South Yorkshire coal market 
remains very much on a level with the position of the last 
few weeks. Even for house coal rates have not so far 
shown any pronounced yor movement, but rates for 
all classes of domestic fuel remain very firm, and it 
1s regarded as extremely likely that a continuance of 
the present demand will bring about an advance 
very much earlier than would normally have been the 
case, for, as it has already stated, owing to the 
trade keeping remarkably even during the usual slack 
Season, stocks are low and the demand will have to be 
met out of current supplies. The tendency to undersell 
bas been quite put an end to and quoted rates are being 








rigidly adhered to, best Barnsley bed coals fetching from 
1l1s..6d. to 12s. a ton. There is variation in the market 
for hard coal. The demand from the coast, chiefly from 
Hull, but also to a lesser extent from sree, & ae 
cient almost to keep most of the South Yorkshire pits 
going without any great number of outside orders. There 
is also a brighter outlook in the country itself ; but, com- 
paratively speaking, the home trade is quiet. Values of 
all grades of h coal remain firm at from 8s. 9d. to 
93. 3d. per ton, ym | to conditions, and there is no 
weakness apparent anywhere. Coke is unc » with 
the supply still ex: ing the demand, but coking slack 
is slightly better, though in regard to neither is there any 
variation in values from recent quotations, 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 

MIDDLESBROUGH, Wednesday. 
_The Cleveland Iron Trade.—Satisfactory accounts are 
given of the pig-iron trade. There is a good business pass- 
ing, and quotations are steady and firm. More encouraging 
accounts from other iron districts have assisted to 
strengthen this market. Shipments of pig iron for Sept- 
ember promise to be ona good scale. Up to date this 
month they total 32,336 tons, as compared with 33,199 
tons for the corresponding part of September last year. 
Inland deliveries are also satisfactory. wy ge Fg 
sales of No. 3 g.m.b. Cleveland Pig have been e at 
52s. 6d. f.o.b., and up to 52s, 9d. has been realised. 
Buyers are now anxious to do business at the former 
figure, and some of the leading makers hold out for the 
latter quotation. No. 1 continues scarce, and is 55s. 6d. 
The feature of the iron market this week is the improve- 
ment in the values of the lower qualities. For some time 
the common kinds of Cleveland pig have been very cheap 
compared with the rates ruling for the better descrip- 
tions, This has at length induced a good deal of buying, 
with the result that prices have been raised. No. 4 foundry 
has advanced to 50s., and No. 4 forge 48s. 6d. These 
rates are still a good deal below what they should be with 
No. 3 at its present value. Further improvement 
occurred in East Coast hematite pig. Substantial con- 
tracts have been made of late. Consumers, finding their 
stocks very low, have been buying freely, having come to 
the conclusion that there is nothing to gain by further 
delay. Nos. 1, 2, and 3 have been put up to 56s. 6d. 
Spanish ore has also been moved up, and Rubio, of 50 per 
cent. quality, is now 15s. 3d. ex-ship Tees. Freights— 
Bilbao to Middlesbrough — might still be fixed at 
3s. 104d. 

Manufactured Iron and Steel.—There is a rather better 
feeling in some branches of the manufactured iron and 
steel industries, but several qneses continue only 
very moderately employed. Steel-rail makers are the 
best off for work, and in this branch orders are still 
coming in. Common iron bars are 6/. 12s. 6d. to 62. 15s.; 
packing iron, 6/. 10s.; iron ship-plates, 6/. 5s.; iron ship- 
angles, 6/. 15s.; iron ship-rivets, 7/. to 7/. 2s. 6d.; iron 

irder-plates, 6/. 10s.; iron boiler-plates, 77. 5s.; steel 
con 61. 7s. 6d. ; steel ship-plates, 6/.; steel ship-angles, 
5l. 12s. 6d. ; steel boiler-plates, 7/. ; steel strip, 6/. 12s. 6d.; 


ward | 8teel hoops, 6. 17s. 6d.; and steel joists, 5/. 15s.—all less 


the customary 24 per cent. discount, whilst cast-iron 
chairs are 3/. 10s.; cast-iron columns, 6/. 10s.; light iron 
rails, 6/. 15s.; heavy steel rails, 5/. 15s.; and steel railway 
sleepers, 6/. 123. 6d.—all net cash at works. 


Another Order for Steel Rails.—Another substantial 
order for steel rails has been placed with a Middlesbrough 
firm, Messrs. Bolckow, Vaughan, and Co. sates ener 
26,000 tons of work from the Indian State ilways. 
Messrs. Bolckow’s order follows closely on a 15,000 tons 
order for Western Australia, secured by the North- 
Eastern Steel Company, Limited. 





NOTES FROM THE SOUTH-WEST. 

Cardif.—There has been rather a better inquiry for 
steam coaJ, but no improvement in quotations can be 
reported. The best large has made lds. 6d. to 16s. 3d., 
while secondary a have ran from 13s. 9d. to 
15s. 3d. per ton. The house-coal ie has shown scarcely 
any change; the best ordi descriptions have made 
15s. to 16s. per ton, while No. 3 Rhondda large has been 
quoted at from 17s. to 17s. 6d. per ton. Foundry coke 
has brought 17s. to 193., and furnace ditto 15s. 6d. to 
16s, 64. per ton. As regards iron ore, Rubio has brought 
13s. 6d. to 14s. per ton, upon a basis of 50 per cent. of 
iron and charges, including freight, insurance, &c., to 
Cardiff or Newport. 


The Swansea Valley.—Blast-furnaces at Landore are 
about to resume operations, but at a reduction of 5 per 
cent. in wages. The steel trade has shown no new 
feature. The tin-plate mills are in full working. 


The London and South-Western Railway.—The dock 
and steamboat receipts of the London and South-Western 
Railway showed an increase of 7267/. for the past half- 
year ; the working expenses were larger by 45587. The 
expenditure made upon working stock to the close of 
June, 1908, was 5,859,415/., of which 48,9477. was ex- 
pended in the first half of this year. This expenditure 
was made up as follows :—Locomotives, 2600/.; = 
and trucks, 41,425/.; and machinery, 4922/. During the 
six months ending with June 30 an expenditure of 28,672/. 
was made by the company for the enlargement of Water- 
loo Station. A further expenditure of 62,780/. was made 
upon Southampton Docks; the improvements included 
a new rr pe warehouses, &c. A further expendi- 
ture of 82,000/. is proposed to be made upon Southampton 
Docks during the current half-year. In the course of the 








past half-year the company maintained 948 miles 46 chains 
of railway—viz., seven lines, 3 miles 32 chains ; six lines, 
1 mile 33 chains ; five lines, 1 mile 16 chains ; four lines, 
53 miles 11 chains; three lines, 4 miles 63 chains; two 
—_ 575 miles 61 chains; and one line, 308 miles 70 
cbains. 


Dowlais.—The iron and steel trades have shown d - 
sion. The output of heavy goods at the Goat Mill fench 
as rails and s' sleepers, made on home and Colonial 
account) has been reduced. The demand for small mis- 
——- goods has, however, kept the Big Mill well 
occupied. 





PrRsoNAL.—We understand that Mr. Edwin O. Sachs 
F.R.S.Ed., Chairman of the British Fire-Prevention 
Committee, has been awarded the Russian Gold Medal 
for Merit on the Ribbon of St. Andrew. The award has 
been made at the request of His Imperial Highness the 
Grand Duke Vladimir, as a recognition of Mr. s 
work in connection with fire prevention, and His Majesty 
the King has been graciously pleased to grant the permis- 
sion of its acceptance. 





Tue [Ron anv Steet InstitvTe.—We are informed by 
the Iron and Steel Institute that, in addition to the papers 
already announced for reading at the Middlesbrough 
meeting on September 29 to October 1, and referred to 
on page 275 a Ym ie: A Lh 
liam Hawdon (Middlesbrough) on ‘‘ The Progress in the 
Cleveland Iron and Steel Industries during the past 

uarter of a Century ”—that is, since the previous visit of 
the Institute to Middlesbrough in 1883. The paper pre 
mised by Mr. J. E. Stead and Mr. T. Westgarth will be 
held over until the next meeting. 





UTiLisaTION OF Prat IN IRELAND.—The September 
issue of the Irish Enginecring and Industrial Review 
consists of a special number entirely devoted to the 
Parliamentary proceedings on the Central Ireland Elec- 


has | tric Power Bill before the Select Committees of the 


House of Commons and the House of The num- 
ber consists of about eighty-eight pages of evidence laid 
before the Committees as to the power obtainable from 
peat, the value of the by-products, and the possibilities 
successful operation under such conditions as obtain in 





Contracts.—The Hydraulic Engineering Company. 
Limited, Chester, have secured the order from the North- 
Eastern Railway Company for the manufacture and 
erection of the hydraulic machinery for punts the 
new swing 2 at the entrance to the Albert 
Kingston-upon-Hull. The bridge will be 180 ft. long, 
42 ft. wide, and 27 ft. high from roadway to cross-girders, 
the swinging weight being 900 tons.—Meeers. C. and A. 
Musker (1901), Limited, Live inform us that they 
have secured an order from the North-Eastern Railway 
Company for three electrically-driven belt coal-conveyors 
for their Dunston staithes, similar to that now in course 
of coortion by this firm at the Company’s South Blyth 
staithes, 





University or Lonpon, University Cotiecr: Sxs- 
SION 1908-9.—A course of nine post-graduate lectures on 
‘The Scientific Principles of Radi graphy and Radio- 
a dag will.be given by Professor J. A. Fleming, 
M.A., D.Sc., F.R.S., Pender Professor of Electrical 
Engineering. Major M. A. J, O'Meara, R.E., C.M.G., 
Chief Engineer H.M. G.P.O., will preside at the intro. 
ductory lecture of the course, which will be addressed to 
a general audience, on Wednesday, October 14, at 5 p.m., 
and will be open free to the public. (Cards of admission 
must be obtained beforehand.) Succeeding lectures, 
being an advanced exposition of the subject, will be given 
on Wednesdays at 5 p.m., and will be free to graduates of 
the University and to undergraduates in their third year 
who may be qualified to take —) of them. 
fee for the course to all others will be 27. 2s. Those de- 
sirous of attending the course should apply to Walter W. 





Seton, M.A., Secretary, University College, Gower. . 
street, London, W.C. 
Tae Future or Atumintum.—A ph, re 


duced from the Revue Polytechnique, is given in L’Elec- 
tricien, in which it is stated that the crisis in regard to 
aluminium has become so acute, and the consumption of 
this comparatively new metal has fallen to such a low 
ebb, that one may well question whether manufacturers 
have not taken the wrong path by recommending the use 
of pure aluminium instead of aluminium alloys. We are 
not so pessimistic in the matter as our contemporary. 
When, a few years ago, the alloy of aluminium with six 
per cent. of copper for use for various naval purposes did 
not give the complete satisfaction that was expected of 
it, the aluminium then available had not the degree of 
purity which now obtains. Aluminium manufacturers 
then set to work to improve their methods of manufac- 
ture; they now produce aluminium of a high degree of 
purity, and they are quite as eager in recommending 
use of this pure aluminium in alloys as its use alone for 
different engineering purposes. he saying we have 
heard a French aluminium manufacturer express, to the 
effect that “the future of aluminium lies upon the 
water.” is more true now than it ever has been. Seeing 
also the very great efforts which are being made at the 
present time in the construction of dirigible balloons and 
aeroplanes, its future is likely to be further extended 
still, while in the numerous branches of the electric 
industry the use of aluminium is steadily developing day 
by day, 
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THE BRAZILIAN BATTLESHIP 
“MINAS GERAES.” 


We reproduce below a sketch of the Brazi- 
lian battleship Minas Geraes as she will appear 
when completed. This very important vessel was 
launched yesterday from the Elswick Shipyard of 
Sir W. G. Armstrong, Whitworth, and Co., Limited, 
aie ly i ag She is the first of three 
battleships recently ordered from the firm for the 





Brazilian Navy, and is by far the most important 


radius of action at a moderate speed. Oil fuel is 
arranged for in addition to coal. 

The machinery and boilers of the Minas Geraes, 
and also of her sister-ship building at Barrow-in- 
Furness, are being constructed by Messrs. Vickers 
Sons and Maxim, Limited. The engines are of the 
ordinary reciprocating type, this arrangement being 
considered most suitable for the Brazilian service. 

The armour, which is being manufactured at 
Messrs. Armstrong, Whitworth, and Co.’s works 
at Openshaw, Manchester, is of the Krupp cemented 





Huet de Bacellar, who has the assistance of numer- 
ous Brazilian officers, who were present at the 
launch yesterday. 

The vessel, whose launching weight was over 
9000 tons, was christened by Her Excellency 
Senhora F. Regis de Oliveira, wife of Senhor 
F. Regis de Oliveira (the present Brazilian Minister 
in London), who represented Her Excellency 
Senhora mso Penna, wife of the President of 
Brazil. After the launch, which was carried out 
most successfully, a very large company adjourned 
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vessel that has ever flown the Brazilian flag. She 
has a greater displacement and a larger armament 
than any battleship hitherto launched in this 
country for our own or any other Navy. 

For some years it has mn the intention of the 
Brazilian Government to completely reorganise 
their navy, which, as regards many of their ships, 
had become somewhat obsolete. The original 
scheme was to build three battleships of moderate 
dimensions, together with some armoured cruisers, 
fast scouts, and torpedo-boat destroyers, and Messrs. 
Armstrong were entrusted in a great measure with 
drawing up proposals for the whole scheme of re- 
organisation. It was largely, no doubt, owing to 
the experience obtained from the Russo-Japanese 
War, followed by the advent of our own Dread- 
nought, that it was finally decided by the Brazilian 
authorities, in consultation with the firm, to adopt 
a type of vessel combining a most powerful arma- 
ment together with good armour protection and a 
high speed, all of them qualities which necessarily 
involve a vessel of very large displacement in order 
to embody such a combination. The Minas Geraes 
was, therefore, designed by Mr. J. R. Perrett, the 
head of the shipbuilding department at Elswick, to 
meet the Brazilian demands, which, in addition to 
the main features, involve many special require- 
ments to suit the Brazilian service, the vessels of 
that navy being throughout the greater part of the 
year in a tropical climate. 

In view of the decision arrived at by the 
Brazilian Government to place the order for the 
construction of these three larger battleships, it 
was decided, for the present, not to build the 
armoured cruisers proposed in the original scheme. 
There are, however, under construction at the 
Elswick Shipyard of the Armstrong Company two 
very fast scouts, of 3000 tons displacement each. 

The main features of the Minas Geraes are as 
follow—viz. :—Length 500 ft., breadth 83 ft., with 
a displacement approaching 19,500 tons on the 
normal draught of 25 ft. The guaranteed speed of 
the vessel is 21 knots, and the bunker capacity is 
2000 tons, which is sutficient to give a very large 


quality, with a main water-line belt 9 in. in thick- 


ness, slightly tapered fore and aft. This belt is 
carried to the height of the upper deck over the 
citadel, thus affording complete protection to all the 
barbettes, machinery, boilers, magazines, &c.; and 
over the citadel the upper deck itself is thickened 
to form. a protective deck, in addition to the pro- 
tective deck proper, which runs all fore and aft in 
the usual manner. 

The armament consists of twelve 12-in. 
twin-mounted in six barbettes. Four of 
barbettes are carried on the upper deck level, one 
forward and one aft, on the centre line of the ship, 
and one amidships on each broadside. In addition, 
two barbettes are carried at a higher level on the 
centre line, firing over the other two centre-line 
barbettes, special arrangements being adopted to 
protect the latter when the upper guns are firing 
over them. This arrangement, as can be seen from 
the illustration annexed, admits of eight 12-in. 
guns being fired ahead or astern, or ten 12-in. guns 
on either broadside at one time. The secondary 
armament consists of twenty-two 4.7-in. guns, 
fourteen of which are carried on the main deck 
behind the protection of the citadel armour, the 
other eight being carried in well-protected posi- 
tions at a higher level. There are, in addition, 
some 3-pounders and smaller guns. 

It is hardly necessary to add that the vessel will 
have a very complete outfit and equipment of every 
kind, similar to that of first-class battleships in 
our own and other navies; very special arrange- 
ments have been made for ventilating the ship 
throughout, and more particularly in the maga- 
zines and machinery spaces, for which special cool- 
ing apparatus has been provided. 

This and the other vessels now building in Great 
Britain for the Brazilian navy, including the 
torpedo-boat destroyers which are in course of con- 
struction at the works of Messrs. Yarrow and Co., 
Glasgow, are all being constructed under the super- 
vision of a Commission sent over by the Brazilian 
Government, the present very able Chief of this 


uns 





Commission being His Excellency Admiral Duarte 





to the Mould Loft, where Sir Andrew Noble, Bart., 
the chairman of Sir W. G. Armstrong, Whitworth. 
and Co., Limited, presided and proposed the usual 
toasts. For those who are specially interested in 
the Minas Geraes, we may mention that a very fine 
model of her is to be seen in the exhibits of Messrs. 
Armstrong, Whitworth, and Co., Limited, at 
present on view at the Franco-British Exhibition. 





NOTES FROM THE UNITED STATES 
PHILADELPHIA, September 4. 

Tue next big steel rail order expected will probably 
come from the Pennsylvania Railroad Company, and 
may be for 200,000 tons for 1909 delivery, which will 
probably be divided, as usual, between the Carnegie. 
Steelton, and Cambria plants. The order is looked 
for daily. Other systems are expected to follow. No 
one expects as heavy ordering this autumn and winter 
as Jast season, but the tonnage will be quite heavy. 
The incoming Gary plant abe it entirely unneces- 
sary for railroad companies to anticipate their require- 
mente six to nine months. Besides the Gary plant. 
the Beth'ehem will be a large producer, especially of 
open-hearth rails. 

The next encouraging morsel of news is that Mr. 
Harriman, the railroad magnate, who is the mightiest 
individual factor in American railroads, will proceed 
to equip his various systems with 12,000 cars, which 
will call for about 100,000 tons of iron and steel. 
The Chicago and Alton Road is to have 1000 cars built, 
which means another big slice of business for the 
mills. Building requirements are also coming in. A 
Pittsburg bank building will take 6000 tons; and 
a building at Albany, New York, 10,000 tons of struc- 
tural material. The builders of a pipe line have placed 
an order for 22 miles of 6}-in. pipe. These and other 
large orders have served to inspire a hope that better 
conditions areathand. It is certain that if the enter- 
prises that were arranged for and then temporarily 
abandoned were to be pushed, the mill interests would 
not drag as they have done lately. Crop conditions 
are all favourable, and the crop movement sets in 
soon. Immensé supplies of winter coal have begun 
to move into the North-Western States to avoid the 
winter coal famines which sometimes overtake the 





population of that quarter. 














SEPT. 11, 1908.] 


ENGINEERING. 


353 





HOLDEN AND BROOKE'S ‘‘COSMO- 
POLITAN” INJECTOR. 

In our recent notice of the Mining Exhibition at 
Olympia, on page 75 ante we referred to a new type of 
injector made by Messrs. Holden and Brooke, Limited, 
Sirius Works, West Gorton, Manchester, and in 
accordance with the promise then made, we illustrate 
this production by the section annexed. This clearly 
shows the arrangement of the injector. It has been 
designed for use with pressures varying from 20 Ib. 
per square inch to 200 lb. per square inch. It is 
easily accessible internally, as it can be readily taken 





to pieces for cleaning. If required, it van be supplied 
to work at from 2 1b. to 50 lb. per square inch, but is 
in such case arranged non-lifting. It has to be fixed 
horizontally, with the overflow underneath. A special 
pattern can be supplied for use with hot water if re- 
quired. It will take water fully 20 deg. hotter than 
the ordinary type, but it is then not suitable for pres- 
sures below 40 lb. per square inch. The ‘‘Cosmopoli- 
tan” injector is made in six sizes, to suit pipes and 
fittings ranging from @ in. to 1 in. in internal diameter. 





INDUSTRIAL NOTES. 

THE notices given by the superintendent of the Great 
Eastern erp | Company, in the form of a circular 
letter, are of such a nature as to cause surprise in most 
quarters, and possibly indignation in some ; it is not, 
however, a in the worst sense by the autho- 
rised officials of the railway servants’ societies. The 
letter is rather regarded as a counterblast to the “‘all 
grades” demand of the men-—a notification to be placed 
on the agenda of the Conciliation Board at its first 
meeting in October next, so that the demands on either 
side shall be considered together. It is of the utmost 
importance that suspicion of unfair tactics shall be 
absent. The spounelinoas at the earlier meetings of all 
the Conciliation Boards of the various companies will 
necessarily be of a delicate nature and character, and, 
therefore, it is most desirable that undue friction shall 
be avoided. The results of the earlier meetings will, 
to a great extent, determine the final issue. They will 
be a test of diplomacy, tact, and policy, and the effi- 
ciency of the representatives will tell in the discus- 
sions. The notices given in the letter cannot have 
effect until the date notified—January 1, 1909 ; and, as 
the organising secretary of the men’s union for the 
districts affected stated, the document will have to come 
before the Conciliation Board for sanction. As pointed 
out in these notes from time to time, the suspicion of 
undue pressure on the part of the railway companies 
in the election of representatives to the Board was un- 
justifiable ; the two societies involved secured a pre- 
ponderance of representation for the members of the 
two unions respectively and collectively. 

_ A final settlement by mutual agreement of all matters 
in dispute between the companies and their employés 
is of the utmost importance to all classes of the com- 
munity, to trade and commerce and those en, 
therein primarily, and generally to the entire com- 
munity, for all are travellers now, and, moreover, all 
our food supplies —- upon the smooth, efficient, 
and cheap transit o: s for consumption and of 
material for production. Any disruption and dis- 
organisation would therefore be a national disaster, 
and, as such, ought to be averted by national authority. 
Bat State interference is thought by many to be dis- 
advantageous ; it is consequently most desirable that 
matters should be settled by mutual consent. There 
has been nearly a year in which to organise and con- 
stitute the conciliation boards whose duty it is to 
discuss and sift grievances, and to effect settlements. 
The great fear is that the demands at first will be 
such as to F eeoni obstacles to a speedy solution, At 
this point the men’s leaders will have to show modera- 
tion, for it is certain that some of the delegates or 
organisers will favour extreme action unless restrained 
by the more moderate counsel of others. We have 
seen an instance of this on the North-East Coast 
by the engineers, and by some of the wood-workin 
sections in the shipbuilding yards. Within a oak 
the conciliation boards will be constituted and at 
work. Rapid progress cannot be expected all. at 





once; there must be no impatience among the men, 
and no out-bidding for popularity among the repre- 
sentative delegates, or, what is more likely still, among 
those not delegated, but who aspire to be leaders. 


Some people appear to think that the recent visit 
of Mr. Lloyd George to Germany indicated a political 
mission, if we may judge by the comments in a ion 
of the English Press, and the rumours . ry therein. 
Bat they, and all, ought to know t a political 
mission could only really be undertaken by the Prime 
Minister or the Secretary of State for Foreign Affairs. 
Mr. Lloyd George has distinctly repudiated any such 
mission. His object was obvious enough ; as Chan- 
cellor of the Exchequer, he has to find the wherewithal 
for Old Age Pensions, and he wanted to know how such 

ions and insurance were provided for in Germany 
and at what cost ; how the scheme or schemes worked, 
and with what result. He has evidently been im- 
pressed by the contributory scheme in or pa 
this the Labour Party in Britain has repudiated. He 
has declared that, after considering in detail the whole 
question, he will consult the Labour Leaders and 
trade-union officials in this country on this subject. 
He will have to do more, employers of labour will have 
to be consulted if they are to contribute part of the 
funds. There are also other provident societies be- 
sides trade unions, such as the friendly societies, co- 
operative societies, building societies, and others. 
And the Poor Law system, so costly and extravagant, 
will have to be overhauled in this connection. 





Sir Christopher Furness, M.P., has again been re- 
ferring to the labour troubles on the North-East Coast, 
in the districts of which his firm has large business 
connections in the shipbuilding and engineering trades. 
As a large employer of labour he is not opposed to 
trade unions per se, but is rather a supporter of what 
he would call ‘‘ sane trade unionism.” He objects, 
however, to some of the means and methods employed, 
to the policy of which he attributes some of the pre- 
sent depression in those trades. Some may be dis- 

osed to dispute his theory of the situation, but the 
acts he gives are significant, and deserve the careful 
attention of the Labour leadersand officials of all classes, 
within the zone of the disturbed districts. He states 
that his firm has had to refuse contracts for several 
ships and a amount of machinery because of the 
time limit in those contracts, and he was advised not 
to enter into such contracts with the stringent terms 
attached as to time limits in the then condition of the 
trades affected. He states, moreover, that the work 
thus refused would have found employment for the 
men usually employed by the firm, instead of only one- 
third, two-thir ies idle through the dispute so 
long continued and so much deplored by the more 
sober-minded of the Labour leaders. The question 
often arises as to what extent the employés should 
suffer in depression in trade and low prices. This 
need not be discussed here, but one phase of it is self- 
evident. If capital cannot be employed at a profit, it 
will lie unused, unless, in some rare instances, the 
losses sustained by idle machinery and plant exceed 
those arising from w paid. In such an emergency 
it behoves the parties involved to consider how best 
to meet the ee Strikes and lock-outs do 
not solve the problem, they rather complicate it. 
Collective bargaining seems the best and easiest 
method, but in such a case employers must be able to 
feel that the bargains made officially on behalf of the 
men will be respected and carried out by the rank- 
and-file of the unions. 





The experiment at home colonisation, as tried at 
Hollesley Bay, is a kind of test as to the possibility 
of employing the unemployed on the land, with a pro- 
bable financial return at some early date, sufficient to 
make it a real paying concern. The land itself is so 
situated that the test of cultivation was a severe one ; 
at the same time the conditions of tenure and purchase 
were such that the way was made comparatively easy 
by the generous action of the owner of the estate, who 
leased it for three years at a peppercorn rent, with the 
option of purchase at the original cost price. This 
was an unprecedented offer. The whole estate was 
purchased by the Central London Committee, with the 
consent of the Local Government Board at a total 
cost of 36,9097. All the preliminary work was done 
under the provisions of the Unemployed Workmen’s 
Act, with the object of establishing co-operative small 
holdings, or some other equally desirable scheme. 
Although the ideal has not yet been realised, it is 
said that the little experimental colony is flourishing, 
though the surplus produce of the land has to find 
a distant market. The men employed vary in char- 
acter and in desires: some as ; again for the slums 
of London, and complain of the and other condi- 
tions. Rut there are always gramblers. The men are 
fed and housed, and have a small allowance as pocket 


money; but the committee ensure that the wages | Coast. 


earned above and beyond are sent to the wife and 
family at home. This is a just provision. On the 
whole, it is said the work has progressed fairly well ; 





the worst of it is that the majority of the men know 
little about agricultural work. 


The glass-blowers’ trade unions held their first In- 
ternational Congress in Paris last week, when it was 
pro to lish a kind of federation on the lines 
of the British Trades Union Congress, with its head- 
quarters in Berlin. The Continental delegates favoured 
a federation on the same lines as the General Federa- 
tion of Trades in this country. The American and 

delegates wanted a closer union than a federa- 
tion of national unions, somewhat in the nature of an 

ation of all the unions in all countries, as the 
only way to better the conditions of the operative 
glass-blowers in whatever country the industry was 
carried on. It is said that a pov Sher glass-blower 
has been invented in America which may revolutionise 
the entire glaes-blowing industry. 


The allied trades of Birmingham have taken up the 
matter of the proposed extension of the hours of 
labour in the Small-Arms Factory from 48 to 53 hours 
per week. The m ment allege that the 48 hours 
system was int~odu as an experiment ; the work- 
men contend that it was given at the instigation of 
the workers, and that their idea was, and is, that the 
system was to be permanent. This difference of view 
is a ae for consideration by the parties con- 
cerned alone. The men, it ap will not strike, 
but continue at work under protest for fourteen days, 
and arrange for a deputation from the allied 
to the management to discuss matters, if the latter so 
agree. The feeling in the Midlands is that itis the 
first step towards a general reversion to the 53 hours 
whereas thewnen desire to extend and make gen 
the week of 48 hours only. The men assert that the 
dividends paid by the company do not warrant the 


proposed change. 


The patie of the dispute in the Lancashire cotton 
trade has not in any way been improved by the 
ballot of the operative cotton-spinners and -room 
workers, which was declared on Saturday last, the 
5th inst., the result being an almost unanimous vote 
against a 5 per cent. reduction in wages. Out of a 
total vote of 17,217, the operative spinners 

15,916 votes against a reduction, while out of a total 
vote of 37,532, the card-room workers declared against 
the reduction by 34,714 votes. But there is room for 
hope in the fact that a conference has been arranged 
between employers and labour. This is to be held on 
Thursday, so that before this appears in print an 
amicable settlement may have been arrived at— 
probably in the direction of postponing for some time 
the oe mea reduction in wage. The state of trade 
would seem to justify a reduction, but what the ulti- 
mate result will be remains to be seen. The strife is, 
however, not yet. 

The dispute did not much interfere with the holidays. 
Thousands of pounds were withdrawn from the clubs 
in the various centres, and the men and women, laddies 
and lassies, went for their holidays as though no storm- 
cloud was in sight, to the Isle of Man, to Black 
and Southport, to Scarborough and other Yorkshire 
seaside resorts, and to ion to see the Franco- 
British Exhibition. Meanwhile the officials and 
executives of the several unions affected are busy with 
manifestoes and resolutions protesting against the 
reduction, the ground taken generally being that it is 
unfair to rush a reduction after the big profits of the 
last few years. Some go so far as to say that it isa 
blow aimed at the unions; but this is absurd, the 
cotton employers have for a long time negotiated in a 
friendly way with the unions, to mutual advantage. 














The Yorkshire Miners’ Federation is continuing its 
crusade against non-union workers in the collieries. 
The Council last week authorised a strike at the Ossett 
Roundwood Colliery, where some 600 men are em- 
ployed, if the men by ballot so decided. It is stated 
that such proposed action at other collieries was no 
longer necessary, as the non-unionists had joined the 
Association. At the extensive Haydock Collieries the 
union miners have given the required notices to cease 
work unless the non-union men join the uniun. In 
the event of a strike, it is said, the position will be 
serious, as the whole population is dependent upon the 
collieries, 

It is rumoured that greater activity in the near 
future is indicated in the iron and steel trades. Some 
large orders, it is said, have been placed in certain 
districts already, and others are anticipated. The 
stocks on hand are low in most cases, and consumers 
especially have only enough material generally for 
immediate requirements. 


Negotiations have been re-o to endeavour to 
effect a settlement of the dispute on the North-East 
Sir Andrew Noble, it is stated, in response to 

an invitation from Mr. Winston Churchill, proceeded to 


London with veg) oe It is also stated that at a 
meeting of the Engineering Employers’ Federation, 
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held at York, the situation was discussed at some 
length. 

The outcome of these several movements was a con- 
ference in London between the representatives of the 
Federation and of the Executive Council of the Engi- 
neers. The conference sat for eight hours on Tuesday, 
and resumed at ten o’clock on Wednesday, and con- 
tinued until four o’clock in the afternoon, when the 
men’s representatives had an appointment with the 
President of the Board of Trade. This meeting 
lasted until nearly seven o'clock, when the joint con- 
ference was resumed and continued until 9.30, when 
the terms of a provisional agreement, which had been 
committed to writing, was signed by the delegates. 
The following communication was made for publi- 
cation :—‘‘ The conference lasted for two days, and 
the representatives of the societies were in close touch 
with the President of the Board of Trade. At the 
end of the conference the terms of a provisional - 
ment were mutually adjusted, and that provisional 
agreement is being submitted to the men as early as 
possible.” 


The Home Office has issued a circular of great 
importance to the shipbuilding industry relating to 
serious accidents in shipyards, based on the reports of 
two inspectors under the Factory Acts. In that 
circular attention is called to the facts reported, and 
it is stated that during the last three years there has 
been an annual increase of accidents from cranes and 
lifting tackle and other labour-saving appliances. The 
Home Secretary refers to the precautions _— in 
the regulations under the Factory and Workshops 
Act, 1901, and it is intimated that it might be neces- 
sary toamend the said Act. All concerned are invited 
to make any observations on the subject deemed to be 
desirable. Doubtless many of those concerned will do so. 


The Cumberland miners on strike against a redac- 
tion in wages, at a public meeting, resolved to reject 
the offer of the employers to refer the matter to Canon 
Sutton for arbitration; but they stated that they 
were prepared to abide by the rules of the Coal Con- 
ciliation Board, and to have the question dealt with 
by three representatives on each side, with a neutral 
chairman. This policy is likely to be adopted. 


The coal strike in the State of Alabama has been 
declared at an end, and the mines will re-open with the 
employment of non-union labour. Not only, therefore, 
are the men defeated, but their union is rendered 
abortive for active resistance. 


The Trades Union Congress, held in Nottingham 
during the present week, will be dealt with as a whole 
next week, when the whole of the proceedings and 
resolves are completed. The list of delegates shows 
that it is the largest and most representative congress 
ever assembled. There was a total of 519 bona-fide 
delegates, of whom Lancashire sent 138, London 73, 
and Yorkshire 48. The miners sent 117 delegates, 
representing 550,000 members, inclusive of Durham 
and Northumberland, now affiliated to the Miners’ 
Federation. The Northern Counties Weavers’ dela- 
gates represent 117,000 members, and those of the 
Railway Servants 98,000 ; the Carpenters and Joiners’ 
Union has 54,500 members, and the Boiler-Makers and 
Iron Ship-Builders 53,000. 





PRODUCER GAS.* 
By J. Emerson Dowson, M. Inst. C.E. 


My first paper on this subject was read at the York 
meeting of the Association in 1881, and after a lapse of 
over a quarter of a century I think it may be nseful to 
take some account of the progress which has made, 
and to offer a few passing remarks which practical ex- 
perience seems to eugeese. 

The first internally-fired gas-producer was devised by 
Bischof in 1839, but little was le in our 
country until the late Sir William Siemens introduced 
the combined gas-producer and merative furnace in- 
vented by his brother, Frederick Siemens, in 1857. It is 
too well-known t> need description, but I may remind 
you that it depended on the on action of a long cool- 
ing tube which caused an indraught of air to the pro- 
ducer, and made the gas flow to the furnace. In connec- 
tion with this producer Siemens used various furnaces of 
special construction, and, in all, he heated the ingoing air 
and reheated the gas by the outgoing products of 
tion, the currents being reversed at short intervals. This 
was his regenerative system, and with it he attained 
exceedingly high temperatures with a low consumption of 
fuel. Since then various improvements have been made, 
thesyphon tube has been abandoned, and the reversals of 
the currents are only used in special cases, as they occa- 
sionally lead to troublesome explosions. The more 
modern practice is to work the producer with a jet of 
steam at pressure which injects air, and the gas is delivered 
to the furnace at pressure ; the cooling of the gas is thus 
avoided, and the hot gas flows continuously in one direc- 
tion from the producer to the furnace. Only the air is 
heated by the outgoing products of combustion. In this 
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way no unburnt gas can reach the air before the two meet 
in the combustion-chamber, consequently there is no risk 
of explosion in the flues. The process is simplified, and 
the cost of construction and the ground space required are 
lessened. This type of furnace is extensively used for a 
great variety of pur; and manufacturers are now fully 
alive to its many aiveutiae. Its success, however, 
been chiefly due to ths heating of the air by the waste heat 
of the ucts of combustion, and for this useful outcome 
of theory and practice we are certainly indebted to the 
brothers Siemens. In this connection I may mention that 
I have often been consulted by manufacturers and others 
who have had the idea that if they conv the coal into 
gas, in a producer, they could burn the gas with cold air in 
an ordinaty coal-fired furnace, aud get the same high tempe- 
rature as with a coal fire. This is impossible, as about 50 
per cent. of the producer gas consists of nitrogen, and the 
nitrogen content of the products of combustion is also 
high ; the calorific power of the gasis therefore low, while 
the heat capacity of the products is comparatively high. 
The flame temperature is ogee mye A low, especially if 
the gas is burnt with cold air. 0 attain high tempera- 
tures in a furnace with producer - at low pressure it is 
not only desirable that the gas should be hot, but it is 
essential to heat the air, and obviously the most econo- 
mical way of doing this is with the waste heat of the pro- 
ducts of combustion. When worked in this way, in a fairly 
large furnace it is not difficult to attain a temperature of 
1500 deg. Cent. (2730 deg. Fahr. ), and still higher tempera- 
tures can be reached if special arrangements are made. 

In connection with furnace-work I should not forget to 
mention Dr. Mond’s system of making producer-gas with 
recovery of ammonium sulphate as a by-product. This 
p'ant can only be used on a large scale, and it needs coal 
containing a rather high percentage of nitrogen, as the 
formation of ammonia gas is an essential part of the 
process. <A large excess of steam is sent into the pro- 
ducer to prevent the destruction of the ammonia gas, 
which is afterwards recovered as a sulphate by mixing it 
with free sulphuric acid. The gas which leaves this 
plant, after being washed, &c., has about the same calorific 
power, and about the same flame temperature, as ordinary 
producer gas. The advan to the manufacturer is 
that the by-product reduces the cost of the fuel; but out 
of this saving he must pay for interest on the capital 
outlay, and for the wear of a rather complicated and 
costly plant. 

For furnaces heated by producer gas large fismes are 
required, and the gas is burnt in large quantities; also 
when it is taken direct from the producer to the furnace, 
it retains a considerable amount of sensible heat, and 
the tarry vapours which accompany the gas are not con- 
densed ; they burn with the gas, and increase its calorific 
— and fisme temperature. Many other kinds of 

eating work require the use of burners and small flames, 
and for these it is essential that the gas should be clean 
and of good quality. It cannot be taken direct from the 
producer , to small burners, or they would soon be clogged 
with troublesome deposits. In practics it is usual for 
such purposes to pass the gas through water and scrub- 
bing material, such as coke and sawdust. The gas is 
cooled to about the temperature of the surrounding 
air, and this not only means that nearly all the sensible 
heat which the gas carries with it from the producer 
is lost, but that any condensable hydro-carbons which 
leave the producer in the form of tarry vapours are 
also lost. It is therefore important that the gas itself 
should ba of good quality, or it will not bear these 
losses, and will not strong enough to burn well in 
small jets. When burners are used it is also important 
that the gas pressure at the burners should be constant, 
so that the heat given off by the flames may be kept 
uniform, or varied a4 will by cocks on the supply pipes. 
For this reason the gas must be passed through a gas- 
holder, or its pressure must be regulated in some equally 
efficient manner. Sometimes a fan is used to draw gas 
from the gas plant, and deliver it at pressure to the 
burners, but this always seems to me a rather hand-to- 
mouth arrangement, and if there is any variation in the 
speed of the fan, or if it gets clogged, or if from any cause 
it does not work well, there must be variations in the 
agg of the gas, and consequent variations in the 
es. Speaking with a considerable amount of ex- 
perience, I recommend a gas-holder as better than any 
other device. It may be quite small, unless storage of 
gas is required, but it relieves the consumer of a certain 
amount of anxiety and trouble. In most cases it is also safer 
to use a gas-holder, as it ensures all the scrubbers and 
mains being kept full of gas a little above the atmospheric 
pressure ; air cannot enter to form an explosive mixture. 
A gas-holder also shows the attendant whether a suffi- 
ciency of gas is being made, and its rise and fall can be 
used to regulate automatically the production of gas to 
suit a varying rate of consumption. For blow-pipes and 
any work where the gas must be burnt with air at pres- 
sure it is certainly important that the pressure of the gas, 
as well as that of the air, should be constant. With a 
blow-pipe a considerable quantity of gas should be burnt 
with a comparatively pach flame, to ensure a concentra- 
tion of heat, and even with producer gas of good quality it 
is always more or less difficult to get a on weap sharp 
flame ; it can only be done with a suitable blow-pipe pro- 
vided the gas pressure is steady. In this as in many 
other cases it is comparatively easy to make the gas; the 
real difficulty is to apply it properly, and it is unfortunate 
that this simple fact is so often overlooked or not under- 
stood. On the other hand, some manufacturers are most 
keen and intelligent ; and, as one pleasing instance among 
many, I may mention the Hoffmann Manofacturing 
Company, who have to temper very exactly steel 
for bearings. ‘These balls are fed mechanically and con- 
tinuously, night and day, into rotating furnaces which 
are heated with producer gas burnt with air at pressure ; 





there is a registering electric Pyrometer, and when once 
a furnace has been started with the heat required it is 
left without attention. The whole system works auto- 
matically, and the pyrometer chart shows how closely the 
required temperature is maintained. It would of course 
be impossible to do this with am | fires, and it is 


has | satisfactory to know that it is economi 


The various kinds of heating work for which ucer- 
is used are too numerous to mention, but the follow- 
ing may be instanced to show the importance of this 
branch of work :—Cooking and baking in hospitals and 
asylums; japanning and enamelling ; type-founding ; 
varnish-making ; melting in crucibles ; cutting and finish- 
ing glass ; heating tailors’ irons in clothing factories, and 
laundry irons, calenders, &c. ; gassing silk and cotton 
yarns; singeing textile fabrics; soldering biscuit and 
condensed-milk tins, &c.; annealing, hardening, and 
tempering; boiling cugar and sonatas coffee, cocoa, and 
other food products in factories. The applications of 
producer-gas are numerous and varied, but in proportion 
to the immense amount of heating required in the various 
industries throughout the kingdom, I cannot help feeling 
that still more progress would have been made if manu- 
facturers and others knew a little more about the subject 
technically. Often they do not seem to understand the 
treatment of gas or what can be done with it. For in- 
stance, it not infrequently happens that persons who 
have a gee plant to serve an engine think that they can 
take a branch pipe from the main to the engine for 
some heating work, and they then wonder why the 
flames jump, and why the result is unsatisfactory. In 
some cases they have condemned the gas when the only 
fault was their own want of knowledge. Not long ago 
complaint was made by an important firm in the North 
that the producer gas burnt well at first, and afterwards 
nearly went out. An expert was sent down specially, at 
considerable expense, to find that yf were trying to 
burn the gas in a closed chamber, and had neglected to 
provide for the removal of the products of combustion, 
so that the gas was stifled. Oa another occasion there 
was a proposal to heat a muffle furnace with producer 
ga and the objection raised was that the gas would not 
urn until the furnace was heated up to 700 ~ Cent., 
and that to do this there must be a coal fire. In these 
days of technical instruction one hardly expects to meet 
with such nonsense as this. 

Undoubtedly the greatest development in the use of 
producer gas has been with gas engines, especially during 
the last few years. A gas engine was worked for the first 
time with producer gas in 1879, the gas being made in a 
plant I devised ; it was a small engine, and developed 
only 3} brake horse-power. It consumed about five times 
more producer gas than it would have consumed of ordi- 
nary town gas, although ge ecer'y A the comparative 
consumption of the two gases should have been as 4: 1. 
This showed that the weaker gas was not used to the best 
advantage. At the present time its treatment is better 
understood, and many important modifications bave been 
made in gas engines. The calorific power of producer-gas 
of this type remains about the same as in 1879, but now 
it is necessary to use only four volumes of it for one of 
ordinary town gas. On this point therefore theory and 
ry wee are now fairly in accord ; and although it would 

beyond the scope of this paper to discuss the improve- 
ments in the gas engine, I may say that, in large measure, 
they have been due to a better understanding of the 
thermodynamic problems involved. Abt first the makers 
of gas engines sought improvements almost exclusively in 
mechanical devices, and little attention was given to the 
behaviour of different kinds of gas under the varying con- 
ditions of temperature and pressure in the cylinder before 
and after each explosion. We are chiefly indebted to our 
President, Mr. Dugald C'erk, for his investigations in 
this direction, and there are now many skilled workers 
who are giving close attention to this interesting and im- 
portant subject. 

Until the last few years the producer gas used for gas 
engines was generally made with a jet of steam at pres- 
sure which injected the air required, but sometimes air at 
pressure was forced into the producer by means of a fan 
or blower. The gas made in either of these ways leaves 
the producer at pressure, and is now generally known as 
“ pressure” gas. In some of the early gas producers used 
for furnace work air was drawn into the producer by suc- 
tion—notably in the case of the Siemens producer already 
referred to—and in recent years the idea of working the 
producer by suction, instead of by pressure, has been 
reverted to in connection with gas engines. As early as 
1862 Dr. Jacques Arbos, of Barcelona, patented a com- 
bination of gas plant and gas engine, in which the latter 
drew gas direct from the producer, and as this was about 
the time that a good deal of attention was being given to 
the Siemens suction producer and furnace, it 1s not un- 
likely that he was inspired by this, and sought to apply 
the principle of suction from a gas engine. However, it 
was not a very practical arrangement, and there is no 
record of its having been actually used. The first to give 
effect to this idea in a practical way was M. Léon Bénier, 
of Paris. His first patent was in 1891, and in the early 
plants he made the engine had a suction-pump at the side 
of the motor cylinder, which drew gas from the pro- 
ducer and forced it into the cylinder. The com- 
bination was carefully tested by Professor Aimé Witz, 
but the results were not satisfactory, and the next 
of importance was to do away with the pump, 
to use the suction of the engine (on the out- 
stroke of the piston) to draw gas from the producer. 
Various other modifications in detail, especially as to the 

y of producing steam, have since been introduced by 
different makers, and what is known as a “‘ suction plant 
is now extensively used. I wish, however, to emphasise 
the fact that the chemical reactions on which the _——. 
tion of gas made with steam and air depends are identical 
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in all types of producers. On several occasions manufac- 
turers have spoken to me as though suction-gas were 
some new discovery; and they seemed rather surprised, 
if not disappointed, to learn that it was but an old friend 
in a new dress. I have even seen some engineers’ specifi- 
cations in which the strange and rather contradictory 
term ‘‘ pressure-suction gas” is used. The names “‘ pres- 
sure” and “‘suction” gas are not ideal, they are not 
scientific, but they are conventional terms which have 
been generally adopted to convey definite meanings ; and 
it only lead to confusion if these meanings are mis- 
understood or the terms are wrongly used. 

The calorific power of pressure-gas made with a jet of 
superheated steam is usually considerably higher than 
that of suction-gas. In the former the percen of 
hydrogen and carbon monoxide are higher, while the 
percen of nitrogen is lower ; and if the gas is to be 
used for heating purposes in small burners, or in blow- 

ipes, it is better to use re than suction-gas. 

n many operations it would in fact be almost impossible 
to use suction-gas, as after the gas had washed an 
cooled its flame temperature would be too low, —, 
if air at pre:sure were used to burn the gas. But for 
driving gas engines, suction-gas is extensively used with 
excellent results. provided the engines are properly 
adjusted for it. Suction-gas contains a smaller percentage 
of combustible gas than pressure gas usually contains; a 
although it requires less air for its combustion, the loss 
from fluid friction is greater, and for these reasons an 
engine worked by suction-gas develops a lower maximum 
power than it would with pressure gas. This loss in 
maximum power is not important in a small or moderate- 
sized engine, but it is more seriou; in an engine of, say, 
200 horse-power or upwards, and for a given power 
cylinders must used for suction gas. Oa the other 
hand, the fuel consumption in a complete pressure-gas 
plant with an independent boiler is ligher than in a 
suction plant, and its heat efficiency is necessarily lower 
than that of a suction plant which produces its own 
steam. If however the steam for the earn plant is 
raised by the sensible heat of the gas produced, as is often 
done, the fuel consumption and the heat efficiencies of 
the pressure and suction plants are alike. Wemay there- 
fore assume that under these conditions the heat liberated 
by the exothermic reactions is recovered in each case to 
about the same extent by the endothermic reactions. 

In considering the two types of plant, our general con- 
clusions may be as follows:—A suction plant has certain 
practical advantages—it costs less and occupies a smaller 

und space, but the gas made in it is not so strong as 
in the older form of pressure plant, and in some c.ses 
this advantage of the latter is important. - The fuel con- 
sumption per horse-power hour, and the labour required, 
are about the same in both types of plant, provided the 
steam required is raised without an independent boiler. 
The consumption of water is the same in both types. It 
is also worth mentioning that where there are several 
engines to strve, the arrangement of the gas-pipes is 
atly simplified, and their cost is proportionally re- 
uced, when the gas can be taken from a small gas-holder 
instead of from reveral suction plants. 

There is not time to deal fully with the economical and 
commercial aspects of the subject, but I may state 

merally that the results obtained are most encouraging. 

n large furnace work many operations are now performed 
with oe em gas which cannot be accomplished with 
solid fuel, and-there are many others which can 
formed with either solid or us fuel ; with the latter the 
heat is not only more ar and more easily controlled, 
but the work done costs less, and the wear and tear of the 
furnaces is also less, In many industrial processes where 
jets of gas are required producer gas is now used instead 
of ordinary town gas, and the saving effected is usually 
from 50 to 60 per cent., including fuel, wages, and repairs. 
In engine work there now hundreds of thousands of 
horse-power working regularly and satisfactorily with 
producer-gas. In this connection the gas plant has come 
to stay, and steam power has a serious rival; in some 
cases the pressure type is better than the suction type, 
in others suction is better than pressure. Each has its 
own province, and in each the consumption of anthracite 


8 now guaranteed not to exceed 1 1b. per brake horse- | 845 


poe ene under a full or three quarter load. With low 
oads the consumption is a little more. It only remains 
for me to say a few words about the nature of the fuel 
required for producer gas. For engines or for heatin 
with small burners the best and cleanest gas is made wit 
anthracite, as it does not yield tar; this not only 
simplifies and cheapens the plant, but it also reduces the 
cost of labour in working it. Where anthracite is too dear 
ordinary gas-coke can used, provided that it is well 
carbonised, that it does not contain too much sulphur, 
and that it is not mixed with pieces of coal. Non-caking 
bituminous coal is almost invariably used for large fur- 
nace work, and there are some plants which 6 gas 
from this fuel for engine and other work. But thess 
pave are rather complicated and costly, and they cannot 

recommended for small powers. They require constant 
attendance, whereas a plant working with anthracite or 
coke can be left for several hours—what is gained by using 
the cheaper bituminous coal for small nts is lost by 
the additions! cost of labour. It is probable that in the 
course of time these drawbacks will be overcome, but for 
the present anthracite and coke can be used, anri with 
these the adoption of producer gas for engine-work con- 
tinues to advance most satisfactorily. 





Wish Rattways —Welch railway traffic has shown 
some dullness thus far thishalf-year. The revenue collected 
ieee Rbymney has been 57, , compared with 59,3152 , 
while the Taff Vale has collected 176,840/.. compared with 
183,1531. The aggregate receipts of the Barry —, how- 
ever, been 137,507/., as compared with 130,110/. 
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THE UTILISATION OF PEAT.* 
The Utilisation of Peat fur Making Gas or Charcoal, with 
Recovery of By-Products. 

By Captain H. Riaz Sankey, R.E. (Ret.), M. Inst. C.E. 

So much has been written upon the subject of 
utilisation that the only excuse for this paper is 
comparatively recently, a pay ey in engineering 
have given a new impetus and a fresh lease of life to the 
subject. At the moment also, in Ireland, the question 
has a special interest, in view of the Bill, which has 
recently been passed by Parliament, which Yew powers 
to utilise a portion of the Bog of Allan, near Robertstown, 
for the production of electricity. The information the 
author has to give is principally that which he obtained 
in investigating the subject on behalf of the promoters of 
the Bill, and relates chiefly to the economical “‘ getting ” 
and drying of the peat, to the making of gas or charcoal, 
and to the recovery of the various by-products, and does 


qd | not pretend in any way to be an exhaustive account of the 


matter. 
Many schemes have been devised for the utilisation of 
ena as a fuel, and, generally speaking, they have all 
mn failures. What new circumstances have arisen, it 
may be asked, to make any new proposal more likely to 
The short answer is that the combination of 
the well-established method of distributing power by 


electricity, of the successful running of engines in 
comparatively e units, and of the peolaction of 
from peat, with recovery of by-products, will enable 


a successful scheme to be devised. 

In the past the pro for the utilisation of peat for 
power purposes have based on supplying compara- 
tively dry peat (containing 25 per cent. of water) or 
briquettes, as a fuel to be burned in boilera in the same 
manner as coal, but when the expense of drying and 
briquetting, and the railway carriage, was added to the 
cost of what is, in reality, cheap fuel, failure resulted, and 
the impression was given that peat as a fuel was unusable, 
ares 90 of course, in the district itself in a minor fashion. 
Incidentally it shou'd be observed that the by-products 
were destroyed when so burning the peat. é 

_ The proposed scheme proceeds on en‘irely different 
lines, and consists of an electric- power distributing under- 
taking depending principally upon the following con- 
siderations :— 

(a) Gas eminently suitable for gas engines can be made 
fecm peat when it contains as much as 60 per cent. of 
water, and gas producers designed for this purpose are 
now on the market. Peat as dug contains from 85 to 
95 per cent. of water, but it soon dries to 60 per cent,, 
except in rainy weather. To reduce the water to 25 per 
cent , a8 was previously required, is quite another matter; 
and in Ireland, at apy rate, this amount of drying can 
only be effected by natural air drying during the summer 
months, The main expense and bugbear of all previous 
peat-fuel schemes is thus obviated. 

(b) When the installation is on a large scale, the 
valuable by-products contained in the peat can be 
recovered, the profit on the sale of which will at least 
cover the cost of the fuel. 

(c) Gas-engines supplied with suitable can be 
economically employed for driving dynamos for the gene- 
ration of electric power on a large scale, and the heat 
economy of gas- ucer and engines is from two to three 


per- | times better than that of steam-engines and boilers. 


To fix ideas, the power-station will be considered to 
have a capacity of about 5000 kilowatts, and a sufficient 
number of producers to make gas for this amount of 

wer will be erected, together with the recovery plant 
for making sulphate of ammonia, &c., quite close to the 
bog. Peat, containing 60 per cent. of water, will be 
brought on to the producer platforms from the bog by 
means of either a narrow-gauge railway or an aerial tram- 
way, as may be found most convenient, The producers 
will be worked ey at full load, so as to get the 
full output of sulphate of ammonia and of the other 
by-products the plant is capable of producing, and the 
engines will take all the gas they want, but during the 
hours of small demand for electricity the remainder of the 
will be used for heating purposes, or burnt to waste ; 
in this way there will be an almost immediate return on 
the capit A scheme for the utilisation of peat similar 
to the above was outlined by Mr. T. Rigby (of Messrs. 
Crossley Brothers, Limited) in a paper he read before 
the Engineering and Scientific Association of Ireland on 
March 26, 1906. : 

A very suitable size of gas-engine plants are units of 
500 to 1000 kilowatts each, and a beginning will be made 
with, say, two or three sets. Under these conditions, as 
will be shown later, it is possible to supply power at very 
low rates, and therefore, as shown by experience in other 
places, as, for instance, at Niagara, there can be no doubt 
that many industries which require cheap power will 
establish themselves in the immediate neighbourhood of 
the power-station. ? : f 

Although there are many small instellations, prin- 
cipally in Sweden, using peat and producing electricity, 
there is at the present moment no electric power under- 
taking of any magnitude in existence devised on the 
lines indicated above, but each and all of the separate 
links in the chain of operations are now successfully at 
work and none are missing ; it only remains to put the 
links ther into a chain. As an engineer the author 
has no doubt as to the result, and for many reasons it is 
greatly to be hoped and desired that the credit of doing 
so might rest with Ireland. Several of the links had been 
** made in Germany,” why should not the chain be put 
together in Ireland ? 2 

The author has, however, seen an electric power instal- 


* Paper read before Section G of the British Associa- 
tion at Dublin, September 7, 1908, 








lation scheme at work in Germany, near Aurich, in which 
peat is the fuel and which shortly would have a capa- 
city of 5000 kilowatts, but the peat is burnt under steam 

ersand steam-engines are used. By means of a special 
adjunct to the boilers the peat, or, at any rate, the greater 
portion of it, is used direct as it comes from the bog—that 
1s to say, containing from 90 to 95 per cent. of water, is 
dried and briquetted, and is then automatically discharged 
into the furnace. It would appear that a nom { proportion 
of air-dried peat must also be used, which can be obtained 
in summer for use during the remainder of the year, and 
thus only quite a small store of air-dried peat is required. 
Unfortunately, he is anable to give further details, as the 
matter is at present confidential, but from calculation it 
appears that the cost of peat fuel thus used is equivalent 
to using coal at from 5s. to 6s. per ton, which, as will be 
seen later, is not nearly so advantageous as the pro) 
gas-producer scheme. Thisscheme can be compared with 
those power-stations in England using coal practically at 
the pit’s mouth, and is not so satisfactory as the pro- 
posed scheme, which in this respect is comparable with 
water-power electric supplies. 

The general outline of an electric poses Geetinting 
under g using peat as a fuel through the intermediary 
of gas-producers and gas-engines having been thus indi- 
cated the arrangements to adopt for its various component 

ts will now be shortly considered under the following 

eads :—Getting and drying the peat, gas- producers, by- 

products, gas-engines, together with the cost of producing 
electricity.at the dynamo terminals. 

Getting and Drying the Peat.—The peat can be got and 
dried in four different ways—namely : 

1. Entirely by hand labour—that is, by cutting and 
stacking, as is now practised in I d. For the pur- 
pose in view the cost of this method is too great, and 
in any case it is only possible in the summer months. It 
might, however, be employed as a preliminary to start 
operations ard to B etic a recerve stack of peat. The 
cost reckoned on theoretically dry peat* appears to be 
about 63. per ton delivered to the producer. 

2. The peat may be cut by hand and then shovelled into 
an elevator which transports it to a press—the Dolberg 
or the Anrep press, for example—which consists of a 
hopper discharging into a horizonta) rectangular chamber, 
in which two worms are rotating in opposite directions. 
They break up the peat and force it through a mouthpiece 
of suitable shape on to a moving band, where it is cut into 
slabs, much as in brick-making. These slabs are laid out 
to dry, and it appears that the effect of this press is to 
facilitate the drying. Fig. 1, page 356, gives further 
particulars. The compression is also advantageous when 
the object is to make peat charcoal, as it increases the 
density of the latter; and this method of getting t is 
employed by the Oberbayerischen Kokswerke, at Beuer- 
berg, near Munich. There, owing to the fact that 
climatic conditions necessitate getting all the peat neces- 
sary for the year’s operations in about five months during 
the spring and summer, the labour conditions are unsatis- 
factory, and the “load factor” of the plant is low, con- 
sequently the cost reaches the high figure of 63. per ton 
of theoretically dry peat. Fig. 2 shows one of the elec- 
trically-driven elevators and peat-press used at Beuer- 
berg.t In Ireland the climatic conditions are, on the 
whole, more favourable, and it is estimated that with this 
method the cost would be reduced to about 43. per ton. 

The author also saw this method in use at a moor near 
Varel, Oldenburg, the machine depicted in Fig. 1 being 
——_ A crew of twelve men were at work digging, 
attending to the Dolberg press, spreading the 
on the ground, and driving a portable steam-engine. 
The output was 30,C00 sods a day, requiring 1500 tons of 
90 per cent. peat. The week previous to his visit had 
been rainy, yet there was a perceptible difference in the 
dryness of the sods from day to day, and those which 
were = owe old pomp . 60 per cent. _—— a 

3. The digging and s ing for drying can also 
performed by a machine devised by Herr Strenge, of 

lizabethfehn, near O!denburg. The author saw one of 
these machines at work on a moor in that locality. The 
digging is performed on a4 vertical face by a continuous 
chain of buckets, which are eo in addition a gradual 
horizontal feed motion of 10 ft. backwards and forwards ; 
the depth dug is from 8 ft. to 10 ft., and the progress is 
150 yards in twelve hours. The peat is discharged from 
the buckets on to a conveyor, which carries it to a Dol- 
berg press, and the peat mud thus formed is conveyed 
by a belt to the centre point of an arrangement for 
spreading, placed on rollers, and laid flat on the top 
surface of the moor. This arrangement conveys the t 
mud right and left, and spreads it to adepth of about 
9 in, on the surface of the moor, and it ye ge J pulled 
forward, thus forming a continuous e of peat mud 
about 60 yards wide. The power is obtained from a 

table steam-engine which gradually pulls forward the 
igging and the spreading apparatus by means of wire 
ropes. Ab intervals the portable engine is displaced 
about 20 ft.; the power required is 38 horse-power, and a 
staff of fifteen men is necessary. The peat cake is somewhat 
thick, and it can only dry on the surface. When cut into 
sods, as in the gp ay by = method as used at 
Beuerberg, there is a far larger drying surface exposed. 
After about a week (the exact time depends on the 
weather), the cake of peat mud is sufficiently consoli- 
dated to enable it to be grooved crosswise by means of 
a special machine fitted with large cutting discs, and 
worked backwards ‘and forwards across the cake by a 
wire rope, somewhat after the fashion of a steam-plough. 
The motive power is given by a small petrol-engine. 


* All calculations are made on theoretically dry peat 
(also called anhydrous peat), although it has no existence 
outside the latoratory. 

+ Reproduced from ENGINEERING, November 15, 1907. 
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taken along by horse to a spreading ground about 200 
yards off, where it is tip and spread to a_ thick- 
ness of 4 in. about 6 ft. long, and with 
teeth about 4 in. apart, drawn by a horse, score 
grooves.in this peat cake, and in three or four days’ 
time these scores 0 into cracks and other cracks are 
formed across, as shown in Fig. 3. The sods thus pro- 
duced are lifted and put into small stacks by boys and 
girls, and in a few days’ time the moisture is reduced to 
60 per cent., and the peat is ready for the producer. The 
monorail skips appear to be a very practical arrangement. 


. Fig. 3. 
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Very sharp curves are possible, and the single lengths of 
rail can be easily lifted and relaid by one man without any 
preparation of the ground surface. F P 

e author did not see this method in operation, as he 
visited Schelecken in the winter, and at that time no 
work can be done, core being frost-bound. The 
plant therefore lies idle during this time, so that its load- 
factor is low. Nevertheless, the cost of supplying the t 
to the producer is about 4s. per ton. In Ireland, where 
this method could be worked nearly all the year round, 
the cost ought to be reduced to at least 3s. per ton, pro- 
vided, however, that the hygrometric conditions are such 
as to make the po after spreading on the ground, crack 
up into sods. This is a point on which at present there 
is no definite evidence. r. Rigby subsequently visited 
Schelecken in the summer and found this peat-getting 
plant satisfactorily at work. 

Taking everything into consideration, it would appear 
that the grab process is the best method for the purpose 
of the proposed power scheme, as it can worked in 
poastionliy all weathers, except hard frost, and the peat 
can be dug under water. . 

he peat when cut as described and stacked will dry to 
60 per cent. of water in a few days in the summer, but in 
the spring and autumn a longer time will be required, and 
in the winter it may not dry at all. en. | through 
& Dolberg press the drying is more rapid, as it —— 
the water to the surface, and it is even stated that the 
Dolberg press immediately reduces the water contained 
to 80 per cent.; this statement, however, is doubtful, 
unless the pest as dug was drier than usual. The effect 
of the Do! be dk. wet 
which prevents them from absorbing moisture if ex 
to rain. To meet the difficulty of not drying in the 








winter, a reserve of peat can be cut in the summer and | a tem 
peat can be | 


air-dried to, say, 25 per cent. This dried 
mixed with the 90 per cent. peat coming direct out of 
the bog in such a proportion as to give a 60 per cent. 


mixture. 
An interesting method of drying peat has been devised 
by Mr. A. B. x, and is at work on a moor near 


Dumfries. The peat, as cut from the bog, is placed.on | 
packed | 


wooden trays poveng chart lega, so that they can 
one on top of the other ; and thus the peat not only drains 


readily, but as the air can get round each piece of peat, it 
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ture of over 150 deg. Cent. (300deg. Fahr.) that 
the slimy hydro-cellulose which prevents the water in the 
peat from being extracted, even by hydraulic re, 
1s decomposed, and the peat is also partially ised. 
In this condition the peat readily parts with its water, 
and it can be easily squeezed out to 35 per cent. Dr. 
Ekenberg uses the process, which is called the ‘‘ wet 
carbonising process,” for making briquettes ; and, if the 
costs are at all what he says they are, it ought 
to be commercially very satisfactory, as it would be 
possible to produce briquettes which, apart from their 
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dries more quickly. Six trays are one on top of 
the other, and, by means of a on een and truck, 
are easily conveyed to and placed on short wooden - 
tries. Fig. 4 is a photograph of the appearance when 
stacked. It is obvious that by this arrangement the area 
of the drying ground is equals bly reduced. 

Another process of Srving post has recently been 
brought to notice by Dr. berg, and is intended 
primarily for the ing of briquettes. He states that 
when peat containing 90 per cent. of water is exposed to 





use as ordinary fuel, will com favourably with anthra- 

cite and 5. inaatins all .- working — 
plants. r. Ekenberg’s process, however, need 

af to the ing the treated 


int of compressing peat 
into briquettes, he states that he can, in less than an 
hour, from the peat as it comes from the bog, Cen 


t having 60 cent. of water, and containing 
athe A he of under 3s. per ton of theoretically 
dry substance. Incidentally, it may be pointed out that 
Dr. Ekenberg’s process requires heat, and that, as nor- 
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mally arranged, he has to burn about one-third of the 
peat to effect his object; but in the proposed electric- 
power scheme there will be, as already pointed out, a 
considerable amount of gas burnt to waste during certain 
hours of the day, and there appears to be no reason why 
this gas should not be used to supply the Ekenberg pro- 
cess with the heat it requires; on the other hand, the 
Eken process could, during the winter months, supply 
the producers with the 60 per cent. peav they require. 
Fig. 5 is a photograph of a portion of one of the wet-car- 
bonising boilers. 

There are many machines on the market for digging 
and preparing peat fuel,* but most of them, if not all, 
are designed with a view of drying the peat to 25 per cent. 
of water, and either makiog sods or briquettes, and thus 
much is added to the complication of the machines an 
to the cost of working them. When the yas has only 
to be dried to 60 per cent., as in the case of the pro 
scheme, and the sods need not be of any particular s ape, 
the greater part of these complications and costs dis- 
appear, 

"From what has been said, it will be realised that one of 
the important differences between the proposed scheme 
and the older echemes is the less amount by which the 
peat has to be dried ; or, in other words, peat containing 
a greater proportion of water can, and, in fact, must, be 
used ; the difficulty and expense of drying is thus greatly 
reduced, and to further illustrate this point Fig. 6 has 
been prepared. The time of drying has been plotted 
horizontally, and the percentage of water contained in 
the psat has been plotted vertically. 

In the summer the water content will bs reduced from 
99 to 60 per cent. in a very few days, as shown by the curve 
marked *“‘summer,” but, as shown by the same curve, it 
takes several weeks to reduce the water to 25 per cent. 
In the autumn and spring a considerably longer time is 
needed to reduce to 60 per cent., and, as shown by the 
curve marked ‘“‘spring and autumn,” the t would 
never dry to 25 per cent. under the then prevailing hygro- 
metric conditions. In the winter, as shown by the curve 
marked ‘‘ winter,” the water content would not be 
reduced to 60 per cent. These curves are diagrammatical, 
as, unfortunately, the author has not been able to obtain 
sufficient data to draw them accurately. 

The method of defining the dryness of peat as a per- 
centage of the water it contains gives no idea of the 
quantity of water which has to be removed ; in fact, is 
quite misleading in this respect. The percentage of the 
original water in the peat which has to bs removed in 
order to increase the dryness from p toq per cent. of 
water is given by the following expression :— 


10,000 P47 , 

p (100 — q) 

and Fig. 7 is plotted from this expression when p = 90 
p3r cent. r 

It is to be observed, however, that the percentage of 
original water removed is not proportional to the diffi- 
culty and time required in removing it, which increases 
rapidly the drier the og becomes. 

As is well known, the drying of the peat is the crux of 
the whole situation, and it has special importance in 
Ireland owing to the damp climate. The difference 
between Germany and Ireland in this connection should 
be noted. In Germany, in summer, the sunis hotter and 
the air much drier than in Ireland, and the peabarving 
operations can be carried out without much difficulty. In 
the winter, however, owing to snow and frost, operations 
have to be.entirely suspended. In Ireland, snow and 
frost will give no practical trouble, but difficulty will be 
caused by the continual dampness of the air practically all 
as og 5 hereby th 

r. Lennox has a vised a process whereby the to: 
layers of the peat, which are not so well pam Poche 
and therefore not so suitable for use in producing gas as 
the lower layers, can be converted into peat mull of 
various degrees of fineness, which cin be for: pack- 
ing fruit, preserving eggs, for feeding cat and for peat 
litter. The profit these products is said to be con- 
siderable, and wofld in large measure pay for the coat of 
digging the remaiader of the peat, which is to be used as 

uel. 

Gas-Producers.—There are many producers on the 
market for making gas from peat. y of them are 
intended for small, or for comparatively small, isolated 
plants in which it would not pay to recover the by-pro- 
ducts ; these producers are designed for working with air- 
dried peat (25 to 30 cent. of water) in the form of 
sods or briquettes. These producers are like those in- 
tended for bitumir coal, but vary in certain matters of 
detail, and principally in the dimensions, which have to 

greater in the case of = to prodace the same power. 
In Germany a large number of gs producers are workin 
with lignite briquettes, and the author saw several o! 
theseat work. At Messrs. Pintzsch’s works, near Berlin, 
he saw many in various stages of construction. The 
largest size is capable of producing gas for 800 horse- 
power. The identical producer is used for peat, but then it 
13 only suitable to give from 600 so 700 horse-power. The 
producers the author saw at these works were a splendid 
engineering job ; the steel plates were riveted as if they 
were for boiler work, and, no doubt, therefore, such pro- 
ducers would be somewhat costly. 

Messrs. Pintzsch also propose to use the same producers 
with 60 per cent. peat by pre-drying by means of the 
exhaust of the gas-engive. For this purpose the pro- 
ducer will be fitted with a top, into which the 60 per 








such machines are described in ‘‘ Peat; Its 
Manufacture,” by P. R. Bjérling and F. T. 
full account will also be found in the 
adian Department of Mines on Peat 
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cent. peat will be put; the exhaust gases will be led into 
this top, and the peat will be dried to 25 or 30 per cent. 
by the time it reaches ree proper. Obviously, 
the ucer must be p close to the gas-engine, and 
the by-products are not recovered under these circum- 
stances. 

The author also saw some smaller producers suitable 
for working with peat, without b = recovery, at 
the works of Messrs. Scheben an rudwig, of Henef, 
near Cologne. At the time he saw these producers they 
were using briquettes made from olive pressings ; and 
here it may be incidentally observed that producer-gas 
can be made of almost any combustible matter, however 
unpromising, such as the refuse from spoil-banks, wood- 
shavings, the shells of palm-nuts and other kinds of nuts, 
Messrs. Kérting also make a producer for peat, 
which is in considerab'e use in Sweden; it is not 
designed for the eponvery of by-products. - 

An average analysis of the gas, without by-products, is 
as follows (as given by Messrs. Kérting) :— 

Per Cent. 
OO ... 15 

ae say oes oe se eas 10 
CH... Set a Bs se a 4 
CO, ... Sa a aes a i 14 
we” veo 57 


Total ioe ms = 100 
Lower calorific value: 118 B.Th.U. per cubic foot. 
Fig. 8, page 357, illustrates diagrammatically the pro- 
Saar made by Messrs. Crossley Bros., Limited, for use with 
t, and intended for the recovery of by-products, and 
ig. Visa ee of the one erected at Openshaw ; 
Fig. 10 shows a ucer designed for the same purpose 
by Messrs. Ziegler, Reddig, and Fleuse, and erected at 
Schelecken. A recovery plant was originally attached 
to this latter producer, and was worked satisfactorily 
from a technical point of view, but the installation was 
too small to make any commercial profit, and the use of 
the recovery plant was therefore discontinued. 
The gas produced when the by-products are recovered 
is of excellent quality. An average analysis of the dry 
gas, as given by Mr. Rigby, is:— 


OD ... 
CH,... 
H 


CO; ... 
gti 


Per Cent. 
12 


Total des oe ei 100 
Lower calorific value: 135.7 B.Tb.U. per cubic foot. 


The recovery of the ammonia as a sulphate requires 
very intimate contact with dilute sulphuric acid, and this 
obviously ensures a very perfect washing of the gas, and 
therefore the princi trouble with large gas-engines, 
which is due to the presence of tar and dust, cannot occur. 
This is a matter of very great importance, ensuring the 
satisfactory running of the plant. 

It is not a to go into any further details in con- 
nection with these producers, as such matters belong in 
reality tothe provinca of the manufacturers. 

By. Products.—The by-products which can be obtained 
from peat are somewhat numerous, but at the moment, 
when gas is made, sulphate of ammonia is the only one 
which has been treated on commercial lines, and it is 
estimated that, when combined with an electrical power 
undertaking, the net profit on this sulphate of ammonia 
is about 4s. per ton, which, it will be observed, more than 
covers the cost of peat—namely, 33. per ton. 

i on the other by-products cannot yet be 
credited, because up to the present these by-products 
have only been obtained commercially when making peat 
charcoal (Ziegler process), and it is possible that, when 
making gas, some initial difficulties may be met with in 
obtaining them on a commercial scale. There is no reason 
to doubt, however, that eventually they will be satisfac- 
torily worked. In particular there appears to be no reason 
why the wagon greace refi to later in describing the 
Beuerberg works should not be readily obtained when 
making and the annual output would be about 3000 
tons, with the p producer capacity of 65,000 tons 
of theoretically dry peat per annum. 

The amount of sulphate of ammonia obtainable depends 
on the amount of nitrogen in the peat. ° It is easy to show 
that theoretically the maximum. yield of sulphate is * 
times the nitrogen present. An analysis by Professor 
Watson Gray gave 1.6 per cent. as the average amount of 
nitrogen = in the samples taken from the Bog of 
Allan, an pam cage = agrees substantially with other 
published ts. In this case the theoretical yield per 
ton of dry peat would be 170 lb., but aw ng ee the 
trials made at Openshaw by Messrs. Crossley thers, 
Limited, the actual yield, with peat containing 2.2 per 
cent. of nitrogen, was 140 lb. per ton of dry peat, and the 
proportionate yield for 1.6 per cent. of nitrogen is 102 Ib., 
which, it will seen, is 60 per cent. of the theoretical 
yield. The capacity of the producers for the power scheme 
under consideration being 65,000 tons of dry per 
annum, the yield of sulphate of ammonia would, in round 
figures, be 3000 tons perannum. Great care must, how- 
ever, be taken in selecting the bog, since some analyses 
show as little as 1 per cent. of nitrogen. 

Gas-Engines.—In view of the difficulties which have 
arisen in the use < gousee of large size in certain 
electric-power und ings, doubts may be expressed a3 
to their suitability in this case. When the matter is 
analysed, however, it will be found that very nearly all 
the troubles have occurred either with very gas- 
engines, or when using producers burning bituminous 
coal. For the 5000-kilowatt power-station under con- 





sideration large gas-engines would not be required, and 
units of the moderate sizo of from 500 to 1000 kilowatts 
would be suitable. Horizontal engines with two sets of 
tandem cylinders, placed on each side of a fiy-wheel 
dynamo, will give satisfactory results, and an even turning 
moment, so that there will be no difficulty in paralleling 
the alternators. In reality there is very little caving in 
capital cost, and none in annual cost, in using very large 
gas-ergines. As regards the capital cost, the price asked 
for — large gas-engines is practically the same as it is 
for moderate sized engines ; there is something raved on 
the foundations, but the buildings are more costly. In 
the matter of annual cost, gas-enginer, unlike steam- 
engines, have nearly the same heat efficiency in small 
8iz38 as they have in large, and numerous trials show that 
gas-engines even ass as 560 horse-power attain to within 
88 per cent. of the theoretical thermodynamic possibili- 
ties, and it would, therefore, be practically impossible for 
even the largest gas-engines to improve upon this by more 
than 1 or 2 per cent. In an electric-power station, 
moreover, smaller units will be found to be more econo- 
mical, because when very large units are employed it is 
more difficult to adjust the number of engines running 
to the requirements of the moment ; that is to say, with 
large gas-engines it is not ible to load up the engines 
running to approximately full load, and, as is well-known, 
the ay falle off rapidly when the engines are not 
— loaded. 

o determine the cost of fuel per kilowatt-hour (Board of 
Trade unit) it must first be stated that the calorific value 
of theoretically dry peat is about 8600 B.Th.U.,* and that 
the thermal efficiency of a producer may be safely taken 
at 75 per cent., and that of a good gas engine, reckoned 
on the brake horse-power, as 30 per cent. ; therefore the 
thermal efficiency of the r+ plant is 22.5 per cent., 
and hence from each 1 Ib. of dry peat 1935 B.Th.U. will 
be converted into work, so that 1 brake horse power will 
require 2545/1935, or 1.321b. of dry peat per hour. As- 
suming that the efficiency of the dynamo is 99 per cent., 
it works out that the consumption of dry peat per unit 
is 1.951b. Taking the cost o tat 33. per ton, it will 
be found that the cost of fuel works out at 0.031d. per 
unit. 

This consumption of fuel is, however, at full load, but it 
cannot be expec‘ed that the engines on the average will 
run at full load, and assuming that the average engine 
load is 70 per cent. of the full load, it can be calculated 
that the fuel consumption will be increased to 2.15 lb. per 
unit, and the cost to 0.034d. per unit. 

It will be interesting to compare this cost with that 
incurred in other cases; for instance, when using pro- 
ducer gas made from bituminous coal. A similar calcula- 
tion gives a fuel consumption (for an average of 70 per 
cent. of the full load) of 1.45 lb. per unit, and if the coal 
costs 143, per ton (which is an average Dublin price) the 
cost will be 0.11d. per unit. In come localities suitable 
coal for producers is cheaper—say, 9s. ; then the cost is 
reduced to 0.07d. per unit. 

In the case of steam, under the most favourab!e condi- 
tions, and with the most economical boilers and engines 
procurable, the coal consumption would be approxi- 
mately 31b. per unit, assuming, as before, that the average 
load on the engines is 70 per cent. of their full load ; and 
taking the same price of coal as before—name'y, 143. and 
93. per ton—the cost of fuel per unit wo: ks out to 0.23d. 
and 0.15d. respectively. 

In certaia localities suitable coal for steam toilers can 
be obtained at 52. per ton, and there the cost of fuel would 
be reduced to 0.08d. per unit. It is to be observed, how- 
ever, that ia the case of a steam-driven station the stand- 
by losses are much greater than for a gas-driven station, 
so that a considerable addition has to be made for stand- 
by losses to the figures given above in the case of the 
steam-driven plant. As a matter of fact, up to the pre- 
sent the most economical steam-driven station, which 
has also the advantage of cheap coal, has a fuel cost of 
0.20d. per unit. — : 

It will be seen from the above that peat, when used in 
close proximity to the bog, is far more economical as 
regards fuel cost than any existing steam-driven station, 
and shows even a considerable advantage over any possible 
producer-gas-driven station using coal. . 

Apart from the ucers, the plant and the various 
arrangements required for generating electricity and dis- 
tributing it will be the same as in similar undertakings 
using coal as fuel, and hence, apart from the cost of fuel, 
the running expenses, depreciation, repairs and »main- 
tenance, &c., can be taken as substantially the same as 10 
similar cases, and there can be little doubt, therefore, as 
to the probable success of such an undertaking, even.if the 
by- ucts are not recovered. ‘ 

hen the by-prcducts are recovered the weight of peat 
uired per unit of electricity is increased, and a very 

e figure to take, supposing, as before, that the average 
load on the engines is 70 per cent. of their full load, is 
that 1 ton of peat will uce 1000 brake horse-power 

r hour. This figure has been experimentally proved 

y Messrs. Crossley Brothera, Limited, and gives a fuel 
ep ed Seg per unit, without crediting the profit on the 

- ucts. ‘ 

Tt may be interesting to inquire what number of units 
of electricity an acre of bog is capable of producing. This 
quantity, of course, depends on the depth of the tog but 
assuming a depth of 20 [t., an acre would contain 4,000 
tons of wet, or 90 per cent. peat; and since, as already 
stated, 1 ton of dry peat—that is, 10 tons of wet peat— 
will give 1000 brake-horse-power hours ; or allowing for 
dynamo losses, 700 units, it will be seen that 1 acre of bog 
20 ft. deepis capable of producing 1,680,000 units. 


* The average calorific value of three samples of dry 
tfrom the Bog of Allan, analysed by Mr. C. Watson 
y, was 8620 B.Th.U. per pound, 
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It has been pointed out that cheap power can only be 
obtained from peat when the power-station is established 
in close proximity to the peat bog, and therefore an 
undertaking of this kind would not be a sound com- 
mercial proposition unless there was a practical certainty 
that a market for the electricity produced would be 
established. It isto be observed that, owing to electric- 
chemical science, a great many industries have 
established in recent years which require a large amount 
of power, and which depend on the cheapness of this 
power to enable them to make their products at a remu- 
nerative rate. History will undoubtedly repeat itself, 
and the erection of works, as occurred in the case of the 
electric water power at Niagara, in many p in 
Sweden and Norway, and in Italy, will also take place in 
the neighbourhood of electric-power undertakings using 
peat fuel and recovering the LF gce-vany for it 1s fairly 
obvious that it will bs possible under the conditions 
described above to supply power in bulk at the same price 
it is now supplied by water power. : 

A few examples of such possible works may be of inte- 
rest. There is, for instance, the manufacture of carbide 
of calcium; this requires power, limestone (containing 
very little magnesia), and carbon (generally anthracite). 


Fig.00. 
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| cess it is pnt out that peat-coke is eminently suitable 

as a fuel for making the reducing gases. The final melting 
| of the metal is intended to be done in the electric furnace. 
| Iron ore is obtainable in Ireland, and probably could 
| be ona barged along the Grand Canal to Robertstown. 
| Here, therefore, was another possible industry which 
| might develop to large proportions, 

A long ry vd other La page renee on searing a- 
| power cou prepared ; the fo ng, however, wi 
| suffice. In this connection it should be pointed out that 

many of these are of foreign origin, but, owing 

to the new Patent Law, they will, in the immediate future, 

have to be operated in Great Britain, and it can hardly 
| be doubted that a certain proportion will avail themselves 
| of the cheap power obtainable from a peat-driven electric 
| power-station working on the lines described above. 

Peat Charcoal.—The author had the opportunity of 
| seeing over the peat works at Beuerberg, near Munich, 
| which are designed under Dr. Ziegler’s patents for the 
| production of fuel in the form of peat-coke or charcoal, 

also of what is called ‘‘semi-peat-coke,” in which the 
carbonisation is not complete, together with pitch, tar, 
| acetic acid, methyl a!cohol, sulphate of ammonia, gas-oil, 
paraffin, and wagon grease. In general terms the process 
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At present cheap hydro-electric power has in general 
determined the locality of such works. A peat-driven 
station near Robertstown would be able to supply cheap 
power, as already pointed out, and limestone of a very 
suitable quality is obtainable locally ; moreover, spect- 
ally good anthracite can be had from the Kilkenny 
Mines. Incidentally there is the advantage of chea 
water carriage for this anthracite by the Grand 
and when the carbide of calcium has made it can be 
taken by the Grand Canal to Dublin. It is difficult to 
conceive better conditions for the remunerative manufac- 
ture of carbide of calcium. , 
Recently a new fertiliser, called ‘‘cyanamide,” has 
been put on the marke}, and itis understood that about 
100,000 horse-power eng are already i 
erected for its manufacture. It is produced by the action 
of nitrogen on carbide of calcium at a temperature of about 
1000 deg. Cent. It is obvious from the above that this 
manufacture should also be carried out remuneratively at 
bertstown. ; 
It is stated that considerable quantities of anthracite 
from Kilkenny are shipped to Niagara, to be converted 
into graphite by the yi wl process, and this graphite 
then to Germany to be made into lead pencils. It 
would obviously be cheaper to carry on the process in the 
neighbourhood of the proposed power-station. 
Com tively recently a process for smelting metals 
thr the reduction of ores by means of heated reducing 
ases in a continuous cycle has been patented by Mr. A. 
. Bourcoud, of Bilbao, and in a description of the pro- 


ad 


being | as it comes from the stack, by 


has been worked out on the principle that the heat re- 
quired for the distillation of the peat and for evapora- 
tion, &c., shall bs obtained from the peat itself, and that 
all power shali be electrical; the fuel for this purpose 
being obtained from the rough peat unsuitable for dis- 
tillation purposes. . t 
As previously mentioned, the peat is dug in the summer 
and is air-dried, and the moisture it contains varies from 
25 to 30 per cent. It is essential, however, for the process 
that the peat put into the coking ovens shall not contain 
more than 25 per cent. of water, otherwise the peat-coke 
would be insufficiently dense and the heat requirements 
would be too great. To obtain this degree of dryn 
it is sometimes necessary to _ peat artificially 
ing it on a wooden 
to 170 deg. Fahr. can 


grid so arranged that air hea 


permeate through it. The heat for this rpose is 
obtained from the last remains of heat in the exhaust 
gases from the coking ovens, which wise is 


to escape into the atmosphere. The possibility of thus 

being able to regulate accurately the drying of the peat 

is of + importance, as it allows the process to be com- 
letely under control and without any additional expense 
or fuel. 

The coking ovens are of two types. In Type 1 the 
peat is contained in what is in effect a closed retort, and 
the heat obtained by burning the combustible gases due 
to the distillation of the peat is applied externally. In 
Type 2 the peat is also contained in a retort, but the heat 
is obtained by introducing the hot flue gases escaping 











from the ovens of Type 1 into the retort itself. These 

contain no oxygen, and therefore the t cannot 
Be burnt, it is merely heated to the required d for 
distillation. The semi-peat coke is produced in Type 2, 
but the peat can, if desired, be fully carbonised in ovens 
of this type. This is advantageous, because either semi- 


-peat coke or peat-coke can be produced in accordance 


with the requirements of the market. The author does not 
propose to give any description of the construction of these 
ovens, as it has been fully and satisfactorily done else- 
where.* The gases escaping from the ovens of Type 2 till 
contain a certain amount of heat, which is either allowed 
to escape into the atmosphere, or is for the final 
drying of the peat, to adjust the moisture to 25 per cent., 
as y described. ‘ 

The combustible gone distilled from the ovens of 
Type 1 are hot, and this heat is utilised to evaporate the 

utions of acetate of lime, and of sulphate of ammonia, 
and the gases in cooling deposit the pitch (or asphalt) 
they contain. These gases are led into a special rectan- 
gular chamber for this pu and in about six months’ 
time this chamber is sufficiently full of pitch to require 
emptying. Thecorresponding oven is put out of operation 
for the purpose, and the opportunity is taken of examining 
it, and making any small repairs that may be needed. 
Herr Ziegler, however, told the author that, so far as the 
ovens were concerned, his experience showed that they 
could be allowed to work continuously for a period of at 
least three years, provided always the flues, &c., were 
built with suitable fire-bricks. The temperature in these 
flaes does not exceed 1200 deg. Cent., and he had found 
that fire-bricks which mn to suften at 1600 deg. Cent. 
were suitable. The combustible gases are, further, led 
through other chambers, where the tar and tar-water are 
deposited, and are finally taken into a surface condenser 
cooled by means of water, so as to remove the whole of 
the tur and tar-water, and leave the gases in a suitable con- 
dition for burning in the flues of the ovens of Type 1. 
The burnt gases issuing from the flues of these ovens, and 
impalled by electrically-driven fans, pass int> the peat 
contained in the ovens of Type 2 at a temperature of 
400 deg. Cent, (at the time of the author’s visit this tem- 
perature was 380 deg. Cent.). Each oven is charged with 
peat at the top, and the coke is withdrawn at the bottom 
once an hour, and placed in air-tight steel trucks to cool. 
Fig. 11 shows the method of handling these trucks + 

he tar-water, containing ammonia, methyl alcohol, 
and acetic acid, is run into und and tanks, whence it 
is pumped into overhead tanks. ft is then passed into an 
ordinary distilling apparatus, heated by steam to a tem- 
perature of 120'deg. Cent., and lime water is pumped in 
at the same time, and forms acetate of lime, which is 
separated and concentrated as already mentioned. After 
this process has gone on for about half a day the tar- 
water, which now only contains ammonia and methyl 
alcohol, is again through the same distilling 
apparatus. The ammonia gas is fixed in the usual wa 
by means of sulphuric acid, and then there remains a wea’ 
solution of methyl alcohol. By re-distillation the methyl 
alcohol is separated and brought up to a density of 96 deg. 
Tralles. It contains a trace of creosote and acetone, 
but is not further purified at Keuerberg. The distillation 
ap tus requi for the above processes is of a simple 
and ordinary description. That installed at Beuerberg 
is only working part of the time and could deal with a 
greater number of ovens than at present fixed. 

The tar is distilled in a separately-fixed retort, which 
was not at work at the time of the author’s visit, The 
result of this distillation is to produce gas-oil and 
paraffin, leaving carbon behind in the form of gGrephies, 
from which arc-light carbons can be made. he dis- 
tilling apparatus for this process, and the plant needed 
for separating the — from the paraffin mass and 
pressing it into cakes in a suitable form for sale, is 
somewhat extensive, but there is nothing complicated or 
difficult to manipulate about it. 

Recently a method of converti 
grease has been perfected, and Herr Ziegler told the 
author that trials made with it proved it to be superior 
to ordinary wagon-grease, and that they were only wait- 
ing for some final reports to put the process into com- 
mercial operation. That was the reason why the tar dis- 
tillation was not at work. The new process consists in 
saponifying the tar with lime and adding resin oil, and 
it will ~——e considerably less plant than the old process. 

The following is the analysis of the gas obtained from 
the distillation of the t, as given to the author by Dr. 
Kaiser, the managing director :— 


the tar into wagon- 


Per Cent. 
CO, ; 15.5 
oO eee oon 11 
Sg Ee 20.4 
CH, and CaHm 12.4 
H * Bee 28 6 
N see op oe Ay ons Se 21.9 

The peat charcoal or coke obtained is dense and hard, 


and is superior to wood charcoal in this respect. 
extensively used for metallurgical purposes, the 
amount of sulphur being ap important point in its favour. 

The following is an analysis of the coke and semi- 


coke obtained :— 
Semi-Coke. Coke. 
percent. per cent. 


It is 
1 


gine a? 
itrogen ° ‘ 
Sulphur 0.20 0.3 
Hydrogen 3.59 1.9 





' ne ae mage November 1, a, where very 
ull particulars of t erberg Works are given, 
cope to the Canadian Department of Mines on Peat 
Lignite, by E. Nystrom. 
+ Reproduced from Encingerinc, November 15, 1907, 
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Oxygen 
Ashes ... 
Moisture _... da rm 
Calorific value in B.Th.U. 
per pound ... we .. 12,000 13.400 
The present plant at Beuerberg is capable of treating 
35,000 tons of theoretically dry peat per annum, and from 
this amount the following weights of products are ob- 
tained :— 
Tons. 
13,800 
230 


1,380 
184 


Peat coke ... ba 

Paraffin... tis 

Oils (heavy und light) 

Sulphate of ammonia 

Methyl-alcohol 92 

Acetate of lime ote Ls 270 

It will be noticed that there is only a small proportion 

of sulphate of ammonia —considerably less than the 
amount obtainable when gas is made from peat. It will 
also be observed that the wagon grease is not referred to 
in this list ; that is, because it is an alternative product to 
paraffin and oils, and if the whole of these are converted 
into wagon grease, the output at Beuerberg would be about 
3000 barrels per annum. 





GASEOUS EXPLOSIONS. 

First Report of the Committee, consisting of Sir W. H. 
Preece (Chairman), Mr. DuGALD CLERK and Professor 
BerTtraM Hopkinson (Joint Secretaries), Professors 
Bong, BursTALL, CALLENDAR, COKER, DaLBy, Drxon, 
HeEe-SHAwW, SMITHELLS, and Watson, Dr. HARKER, 
Lieut.-Colonel Hotpgn, Dr. Prrave.t, and Captain 
SANKEY, appointed by the British Association for the 
Investigation of Gaseous Explosions, with Specral Re- 
ference to Temperature. 

APPENDIX.—The Deviation of Actual Gases from the Ideal 
State, and the Experimentat Errors in the Determination 
of their Specific Heats. 

General Score or THE Report. 

To engineers the investigation of gaseous explosions is 
chiefly of interest because of its bearing upon the theory 
of the internal-combusticn engine. The Committee have 
hitherto considered it maiuly from this point of view, con- 
ceiving that a limited interpretation of their reference 
would be necessary if their labours were to lead to any 
result within a reasonable time, and that the limitation 
adopted should be determined by the fact that the Com- 
mittee was initiated by the Engineering tion. On 
the other hand, the work has been by no means entirely, 
or even mainly, of a practical as distinct from a purely 
scientific character. Many questions of a kind that might 

roperly engage the attention of the Chemical and 

hysical Sections have been raised and discussed, and 
full scope has been given to the varied skill and knowledge 
by the different members of the Committee, 

among whom, in addition to engineers, there are several 
whose interests are mainly in the direction of pure science. 
The test of practical value or interest has only been applied 
for the purpose of selecting from among the e number 
of questions arising in comnection with explosions those 
which are proper subjects for investigation by this Com- 
mittee, not with the idea of limiting such investigation to 
the practical aspect of these questions. 

Seven meetings of the Committee have been held, and 
they have been excellently attended. At each meeting 
one or more notes written by members of the Committee 
have been presented and have formed the basis of the 
discussion. The following is a list of these notes :— 

No. 1. General Introduction, by D Clerk. 

No. 2. .** Dissociation of Steam and mic Acid,” by 
Dugald Clerk. +4 

o. 34. *‘ Measurements of Internal Energy of Gases 
up to 1400 deg. Cent.,” by B. Hopkinson. 

No. 3s. “Explosion Pressures as a Means of Deter- 
mining the Energy Function of Gases ” by B. Hopkinson. 

No. 4, “‘ Dissociation. and Specific Heat of Steam and 
Carbonic Acid, and Comparison of Gas-Thermometers at 
very High fy anal by J. A. Harker. 

» * 5. ‘The Temperature of the Walls of a Gas- Engine 

Cylinder,” by E. G. Coker. 

No. 6. ‘‘The Deviation of Actual Gases from the Ideal 
State, and the Experimental Errors in the Determination 
of their Specific Heats,” by H. L. Callendar. 

The essential feature common to the operation of all 
gas-engines is the conversion of a mixture of inflammable 
gases, by combustion or explosion, into a mass which con- 
sists.in all practicable cases of a mixture of steam, carbon 
dioxide, — and excess oxygen. The performance 
of the engine depends primarily on the change in pressure 
or volume, or both, resulting from this chemical trans- 
formation, and on the properties of the products of the 
transformation after they are formed. It depends in 
only a secondary degree on the\ nature of the chemical 

rocess and on the velocity -vith which it takes place. 

ese matters, important though they must be in any 
investigation of explosions and in the theory of the gas- 
engine, are notof thefirst importance. Thefoundation must 
be a knowledge of the properties of the gases enumerated 
above at the temperatures occurring in the gas-engine— 
that is, between 1000 deg. and 2500 deg. Cent. This 
report therefore consists mainly of an analysis of the 
present state of knowledge on this subject, together with 
suggestions as to the directions in which further research 
may be undertaken with the object of advancing it. It 
will be found, however, that as the mechanism and the 
velocity of combustion must be taken into account as 
disturbi 
gases in 


they enter into 
many of i 


e theory of the gas-engine, so 
i ledge is 


the experiments on which that 


factors when applying our knowledge of the | - 


based, and some discussion of them is indispensable in any 
criticism of these experiments. f 

Thermodynamic theory shows that the physical pro- 
perties of a gas in chemical equilibrium are completely 
specified when— 

(1) The relation between the pressure and volume at 
constant temperature is known, and nt 

(2) The internal energy per unit volume is given as a 
function of the temperature and the density. 

The of a gas per unit of mass at temperature @ 
is usually defined as k (9-6), where % is the 
temperature from which energies are reckoned, and k the 
mean specific heat at constant volume between the tem- 
peratures 4) and 6. The second of these data is therefore 
equivalent to a knowledge of the ong heat in terms 
of the temperature and density. This form of statement 
is probably more familiar ; but, for reasons given later on, 
it is inmany ways less convenient than that based upon 
the energy function. 4 

For those gases with which we have to deal it may be 
assumed that the first relation is that given by Boyle’s 
law. Experiment and th alike point to the conclu- 
sion that deviation from this law only occurs when the 
density of the gas departs widely from its normal value, 
and that it is diminished by high temperature. In the 
gas-engine the density of the gas rarely exceeds ten times 
that of the atmosphere, a point at which the deviation 
from Boyle’s law in air (at 100 deg. Cent.) is only about 
one-half per cent.* 

It is usual to make the further assumption that the 
product p v is proportional to the absolute temperature @. 
A detailed examination of the grounds of this assumption 
forms the subject of a section of this report. At this 
point it is only necessary to notice that, if it be true, then 
the internal energy is a function of the temperature only, 
and is independent of the density. If, on the other 
hand, the perfect gas-law does not hold, then the true 
relation between pv and @ can be deduced from a know- 
ledge of the internal energy, which is in that case a func- 
tion both of the temperature and of the density. 

Th Cag eee we of the gases with which we have to 
deal are therefore completely defined when the energy 
has been tabulated as a function of the temperature and 
the density. So far as the present state of knowledge 
goes the energy is to be exp in terms of tempera- 
ture only ; but an important part of future investigation 
must deal with its dependence on the density either by 
direct measurement or by a determination of the relation 
between pv and @ at high temperatures. : 

The prediction of the temperature reached in combus- 
tion, which must be the starting-point of any —— 
tion of explosions, also rests primarily upon a knowledge 
of the en function. For, subject to corrections for 
loss of heat, incomplete combustion, and work done while 
combustion proceeds, the thermal energy of the mixture 
of steam, CO,, &c., after combustion is equal to the 
chemical om. of the gases from which that mixture 
was formed. The latter can be accurately inferred from 
the composition of the combustible gases, and, the thermal 
energy being thus known, the temperature can be calcu. 
lated from a table of the energy function. The pressure 
or volume changes resulting from combustion can be 
deduced from the temperature by the use of the p—v—@ 
relations, which again ultimately depend upon the form of 
the energy function. A table of this function at high 
temperatures is therefore the first datum necessary for 
the investigations entrusted to the Committee, and is the 
principal subject of this rt. Before proceeding tothe 
discussion of this physical question, however, it is well 
to say something further about its bearing on practical 
engineering problems. <0 

@ first requisite for icting the performance of a 
gas-engine is to know the rise of repress and the 
consequent rise of pressure produced by the explosion. 
The importance of this need not be insisted upon ; it is 
not only the principal factor in the mean re deve- 
loped, it also determines in large measure the mechanical 
design of the engine and the necessary strength. of its 
parts. The played by the en function in the 
calculation of this rise of pressure has indicated in 
the last ane. In proceeding further to analyse 
the indicator diagram given by the engine with the object 
of accounting at each point for the heat which has been 

ut in, a knowledge of this function is in required. 
he heat accounted for on the diagram is the work which 
has been done plus the heat contained in the gas. The 
latter item can be calculated from the temperature if the 
function be known. The balance unaccounted for, 
which it is usually the object of such investigations to 
find—whether in the steam-engine or the gas-engine—is 
the heat which has been lost to the walls or has been 
suppressed owing to incomplete combustion. In fact, the 
internal energy of the gases at high temperatures plays 
much the same part in the analysis of gas-engine 
phenomena as does the total heat of steam in investigating 
the working of the steam engine. 

Again, from a table of internal energy it is possible to 
ee the pressure changes resulting from any series of 

rations such as occur in the ome one item in 
which is an explosion subject to certain hypothetical con- 
ditions which cannot be realised in practice, though they 
can be indefinitely approached. An ideal diagram of 
this kind, corresponding to the cycle of operations which 
is most usual in present-day gas-engines, can, for example, 
be constructed for any given combustible mixture on the 
assumption that combustion is instan and 
complete at the oe that there is no by wd —_ in 
compressi explosion, or expansion ; and that during 
expehsion' the — are at all times in thermal and 
chemical equilibrium. These conditions can never be 





* See Witkowski, Philosophical Magazine, vol. xli. 
(1896), page 309. 


completely realised, but can in theory be approached 
asymptotically by improvements in design ied on 
within certain defined limits—namely, that the degree of 
compression and the nature of the mixture are to be un- 
altered. For example, the heat loss may be reduced by 
aprmneng fee size of the engine and altering the nature 
of the cylinder walls, and the attainment of thermal and 
chemical — may be promoted by reducing the 
speed. Such an ideal cycle is, in fact, precisely analogous 
to the Rankine cycle of the s -engine, in that it 
takes account of the actual physical properties of the 
weriog substance, but leaves out of account such non- 
essential imperfections as heat loss to the cylinder walls. 
It re nts an ideal which the real engine may approach 
indefinitely, but can never attain ; and the closeness of 
the approach is a true measure, of the perfection of the 


2. 

The adeal oycle which has poate been pot in a. 
cussing the ormances 0 ‘engines is the well- 
known air-cycle. is is pall gst. @ special assump- 
tion as to form of the energy function—namely, that 
it is a linear function of the temperature at high, as it is 
known to be at low, temperatures. The specific heat of 
the working substance is taken to be constant and equal 
to 19 foot-pounds per cubic foot, or 4.8 calories per 
gramme molecule. In the state of ignorance as to the 
real form of the energy function which prevailed until 
quite recently. this assumption was as good as any other, 
since it was impossible tosay that the value of the energy 
derived from it was further from the truth than any other 
value which might be assigned to it. So faras was known, 
the differences between the indicator diagram of a real 
engine and the corresponding air-cycle diagram might 
have been wholly, or almost wholly, due to what have 
been called above ‘non - essential. imperfections” — 
that is, to heat loss and to incomplete combustion. 
In other words, there was no conclusive evidence 
that the air-cycle was not for practical pu @ true 
ideal cycle in the sense defined above and equivalent 
to the Rankine cycle for the steam-engine. Under 
these circumstances its extreme simplicity made it the 
best available standard of comparison for judging the 
performance of a real engine. t researches, how- 
ever, on the properties of the at high temperatures 
have definitely shown that the assumption of constant 
specific heat 1s erroneous, and have given sufficient in- 
formation about the magnitude of the error to show that 
it is of material importance. They have shown that the 
air-cycle cannot be regarded as equivalent to the Rankine 
cycle in the steam-engine, inasmuch as it does not 
take account of the properties of the actual working 
fluid, but postulates a hypothetical fiuid which bas no 
real existence. It is as though in the theory of the 
steam-engine the total heat of the steam were to be 
taken as equal to its latent heat, the sensible heat of 
the water b neglected. This assumption would 
lead to a simpler formula for the ideal efficiency for 
the steam-engine, but it would be erroneous in the 
same way and to about the same extent as the sir- 
cycle formula for the gas-engine.* The closer approxi- 
mation to the real cycle which is made by taking account 
of the actual properties of the working fluid—in the 
steam-engine the total heat of the steam instead of only 
the latent. heat, in the prmgiee the true value of the 
energy instead of that on the assumption of con- 
stant specific heat—though it leads to some complication 
of formule, = compensating}ad vantages of real prac- 
tical value. It shows the engineer what are the limits to 
the improvements which can be effected by changes of 
design or increase of size, and’it enables him to judge 
whether it is better that the lines of development should 
proceed in such directions, or in;the direction of radically 
modifying the cycle of operations. 


MEASUREMENT OF THE INTERNAL ENERGY OR SpEciric 
Heats Or GasgsiAq,HicH ‘TEMPERATURES. 


The results of :most experiments on the energy of gases 
have wee ex ~ mag 2 ett form of tables = — 
giving the s ic heat. ered to unit mass of the gas 
In terms of the temperatifre. It would appear preferable 
for most purposés to exhibit them in terms of internal 
energy per unit volume. That is the form most con- 
venient for purposes of thermodynamic calculation, and 
it has the further advantage that it expresses the actual 
quantity measured. In nearly all the experiments on the 
specific heats of gases the increase of energy in unit 
volume associated with a large rise of temperature is 
measured ; and in most the lower limit of temperature 
is near that of theroom. Therate of change with —. 
rature, of the energy so determined, is sometimes called 
the “true” or “‘ instantaneous” specific heat, and some- 
times “thermal capacity.” The Committee are of opinion 
that a definite name should be given to this important 
quantity, and they t the name ‘‘ volumetric heat,” 
which, if adopted, should include in its significance that 
the measurement to which it relates is made at constant 
volume, and is referred to unit volume of the gas. The term 
“specific heat” could then be restricted to its usual mean- 
ing, which refers to unit mass of the substance. Conveni- 
ence of calculation is promotedif the unitof volume taken 
is that ee to a gramme molecule under standard 
conditions which is sufficiently nearly the same for each 


* If the sensible heat of the steam can be neglected in 


comparison with its latent heat, the Rankine cycle is 
reduced to the Carnot cycle, with efficiency a for no 
1 


heat is then necessary to warm the water from the con- 
denser to the boiler temperature, and the whole process 
becomes. reversible. The efficiency of the Carnot cycle 


usually exceeds that of the corresponding cycle 





by about one-eighth part. 
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of the gases under consideration and equal to 22.25 
litres.* 
- It may be noted here that 1 calorie per gramme mole- 
cule is equivalent tu 3.96 foot-pounds per cubic foot. In 
this report internal energy and volumetric heat are ex- 
pth as caloriest 22.25 standard litres; and the 
zero of temperature which the energy is reckoned 
(except where otherwise stated) is taken to be 100 deg. 
Cent., in order that steam may be included on the same 
basis as the other gases. The results are conveniently 
exhibited as curves in which the energy is the ordinate, 
and the excess of the temperature over 100 deg. Cent. is 
the abscissa. Theslope of such a curve re ts the volu- 
metric heat C, and the ordinate divided by the abscissa 
for any temperature represents the mean vclametric heat 
from 100 deg. Cent. to that temperature, here denoted by C. 

The experimental work done on this subject may be 
divided into three classes :— 

1, Constant-pressure experiments : ault, Wiede- 
mann, Witkowski, Lussana, Holborn and Austin, Holborn 


and Henning. The gas is heated from an external source | d 


in these experiments, and is at atmospheric ure. 

2. Experiments in which both volume aul connate are 
varied, the gas being heated by compression. The recent 
experiments of Clerk and the determinations of the velo- 
city of sound in hot gas by Dixon and others belong to 
this class. 

8. Constant-volume experiments. To this category 
ine the explosion experiments of Mallard and Le 
Chatelier, Clerk, Langen, Petavel, Hopkinson, and others, 
and Joly’s determinations with the steam calorimeter. 
In the explosion experiments the gas is heated by internal 
combustion. 


1. CoNSTANT-PRESSURE EXPERIMENTS. 


The constant-pressure experiments have been carried 
to a temperature of about 1400 deg. Cent. The gas, under 
atmospheric pressure, flows steadily through a heater and 
then through a calorimeter, where it is The tem- 
perature just before entering and just after leaving the 
calorimeter and the quantity of heat evolved per gramme 
molecule of the gas are measured. This quantity of heat 
less the work done in the contraction, which is 1.98 times 
the fall of temperature, is the change of internal energy 
corresponding to that fall. 

Regnault applied the method to air, H,.. CO, CO, and 
otber gases over the range 0 to 200 deg. Cent. 

Wiedemann} repeated Regnault’s experiments with 
some modifications of the apparatus. On account of the 
small range of temperature these experiments must be 

ed as only giving the slope of the internal energy 
curve at the origin ; but as they give this with an accu- 
racy at least equal to that with which the ordinate is 
known at higher temperatures, they are of considerable 
mportance in constructing the curve. The following 
table shows the values of the mean volumetric heat C 
over the range 0 deg. to 100 deg. Cent., found by these 
two observers for air, H, and Witkowski’s value for 
air, M4 oy same method, is in exact agreement with Reg- 
nault’s. 


He. co. Air. 
Wiedemann... 4.84 4.81 4.90 
Regnault 4.84 488 4.86 


These results give a good idea of the accuracy attained 
in these experiments. In both sets the different observa- 
tions ranged about 1} per cent. above and below the mean 
in each determination. Later work shows that the value 
of C for air is probably about 1 per cent. ter over the 
range 0 to 200 than over the range 0 to 100. Regnault was 
unable to detect this difference, though he looked for it. 

The volumetric heat of air has also been determined by 
Joly by means of the steam calorimeter. He found the 
specific heat of air at constant volume for the range 
10 deg. to 100deg. Cent. and at a pressure of about 
20 atmospheres to be 0.172. There were distinct signs of 
an increase of specific heat with density, and assuming 
this to follow the linear law given by Joly, the specific 
heat at normal density would be 0.1715, equivalent to 
4.93 calories per gramme molecule. Professor Callendar 
points out, however, that this is based upon a: 
number for the latent heat of steam which is of doubtful 
accuracy, and that more probably Joly’s determination 
when reduced to the 15 deg. calorie should be 0.1732, or 
4.98 calories per gramme molecule. According to some 
unpublished experiments by @ constant-pressure method, 
which have been made by Mr. Swann in Professor Callen- 
dar’s laboratory, and in which it is believed that some 
sources of systematic error inherent in the earlier ex- 
panne of this type have been avoided, the volumetric 

eat of air is 5, These results are distinctly higher 
than those obtained by Wiedemann and Regnault, but 
the difference is of no importance for the present purpose, 
except as an indication of the possibility of systematic 
errors in their method of experiment which may me 
important when it is applied to’ higher temperatures. It 


* The volumes of the gramme molecule for the several 
zases are:—Hp», 22.24; No, 22.28; 22.22; CO, 22.21; 
COy, 22 08 ; in litres at.0 deg. Cent. and under a preesure 
of 760 millimetres of mercury. 

There issome difference in the energy value of the 
calorie according to the temperature at which it is mea- 
sured. The difference between the maximum and mini- 
mum value over ths range 0 deg. to 100 deg. Cent. 
amounts to about 1 per cent. This is of no importance 
for the paevene of this report, except in one or two 
places ; but where it is necessary to 80 precise the 
calorie at 15 deg. Cent.—namely, the quantity of heat 

uired to warm 1 gramme of water from 144 deg. Cent. to 
154 deg. Cent.—is meant. 

Annalen der a. 

§ Philosophical 





1876, vol. elvii. 
‘agazine, vol. xlii. (1896).;; 


may be taken as fairly certain that the volumetric heat of 
air at 100 deg. Cent. is within 2 per cent. of 4.9. 

In the case of CO, the results obtained by Wiedemann 
and Regnault were :— 


Increase of internal energy ... 


w. R. 
0to100 710 680 
0 to 200 1510 1490 
~ 100 to 200 800 810 


The first two lines of figures represent practically the 
—- actually measured in experiments.* The 
third is obtained by difference from the first two, and is 
therefore affected with a greater probable error than 
either. The result of the two sets of experiments may be 
summed up by saying that the volumetric heat of OO, at 
100 deg. t.—taken as equal to the mean volumetric 
heat between 0 deg. and 200 deg. Cent.—is between 7.45 
and 7.55, and that its rate of increase with tem ure is 
between 0.009 and 0.13, or roughly one six-hundredth part 
per degree Centigrade. The specific heat of steam atcon- 
stant (atmospheric) pressure in the neighbourhood of 100 
eg. t., according to Regnault, is 0.48, equivalent to 
6.64 volumetric heat, and subsequent observers have shown 
that this value is at least as accurate as Regnault’s value 
of the specific heat of air. ; ; 

From Joly’s experiments with the steam calorimeter, 

when corrected according to Callendar for the error in 
Regnault’s value of the latent heat of steam, the specific 
heat of CO, between 10 deg. and 100 deg. Cent. and ata 
pressure of 12 atmospheres is 0.172, and it increases b 
about 0.25 per cent. per atmosphere. Assuming this 
law of increase to hold between one atmosphere and 12 
atmospheres, the mean — heat at normal densit 
for the range 10 deg. to 100 deg, should be 0.1666, 
the volumetric heat should be 7.3, which is again de- 
cidedly greater than the values obtained by Wiedemann 
and Regnault. According to a recent determination by 
Swann, the result of which has been communicated to 
the Committee by Professor Callendar, the volumetric 
heat of CO, at 100 deg. is 7.7 n materially higher 
than tand Wiedemann (7.5). : 
Holborn in conjunction with Austin carried the con- 
stant-pressure determinations for air and CO, up to 
800 deg. Cent.t The gas was heated electrically and 
the temperature was m with a thermo couple. 
Similar measurements on steam were made by Holborn 
and Henning, who subsequently carried the determina- 
tions for the three gases up to 1400 deg. Cent. 

Holborn and Henning express the results of all these 
experiments in algebraical formule representing the mean 
specific heats of air, and steam respectively over the 


” ” 


” ” 


range 0 to @ in the case of the first two gases, and 100 to @ 
in the case of steam. From these formule the full-lined 
exhibiting the internal energy, have 

The actual 


curves in Fig. 1 


been constructed. observations are also 





Temperature, 
shown in rw same re. Each ad o~ observations 
represents the mean of a large number of experiments, in 
some cases aS many as thirty. The results of the indi- 
vidual experiments in such a group ranged about 2 or 3 
per cent. above and below the mean. These casual errors 
would no doubt cancel out to a great extent in taking the 
mean, which, apart from systematic errors inherent in 
the method of experiment, is probably correct within 
about 2 cent, . 

This degree of accuracy is not sufficient to enable any 
deduction to be made as to the manner of variation of the 
volumetric heat beyond a rough estimate of its a rate 








of increase over the whole range of experiment. The follow- 
ing are the values of the volumetric heats of air, steam, and 
CO, at 100 deg., 600 deg., and 1100 deg. respectively :— 
100 Deg. | 600 Deg. | 1100 Deg. | 
Increase 
eget S- roe ie ————| 100 to 1100, 
SE ted eS Le > | 
Air .. ' 4.9 /1408/52 | 1.88 | 6.75/1845| 09 
Steam 6.6 | 1.80 | 685 |129| 85 | 126 1.9 
003.. 7.5 | 1.26 | 9.95 1.20 |1L1 | 1.18 3.6 











The corresponding values of y aré also shown :— 
* The lower limit of temperature in Regnault’s measure- 
ments was 10 deg., the upper limits were 100 deg. and 
210 deg. respectively. In Wiedemann’s work the lower 
limit was 25 deg» and the upper 100 deg. and 200 deg. 
respectively. The results have reduced to the 
forms here given on the. supposition that the: volumetric 
heat between 0 deg. and 25 deg. is 6.6, and at 200 deg. 7.4 
For the small itional range of temperature required 
these figures are certainly as accurate as the experiments. 

+ Wiss. Abhandlungen der Phys. Techn. Reichsanstalt, 





7 | the engine, the valves being kept closed for this 


1.98 


y¥=1+ i 
The values at 100 deg. are derived from the experiments 
RY yng Regueal. By AF AR 
eg. are on the 8 ic ues given 
Holborn and Henning; in Jo cneendl they are tained 
by drawing tangents to the curves, Fig. 1. The error at 
these higher temperatures may be double that of the 
internal energy, or, say, 4 per cent. The figures show that 
the volumetric heat of air increases by about 0.0009, that 
of steam by 0.0033, and that of CO, by 0.0036 “—e 
Centigrade over the range 100 deg. to 1100 deg. t. 
There is no evidence that the rate of increase is othe: 
than constant in the case of air; but there can be no 
doubt that the average rate of increase between 100 deg. 
and 1100 deg. in CO, is less than half the rate of increase 
between 0 deg. and 200deg., as determined by Wiedemann 
and Regnault. There is also distinct evidence in these 
and other experiments that the rate of increase of the 
specific heat of steam becomes greater as the temperature 
rises. 


(2) Cugek’s Experiments. * 


These cover about the same range of temperature as 
Holborn and Henning. The gas used was the products 
of an explosion in a gas-engine, and therefore consisted 
of a mixture of COs, steam, and air. It was first ex- 
panded in the ordinary course after the explosion, and 
was then heated by compression on the next in-stroke of 
rpose, 
On the next out-stroke the gas was again ex ed, then 
compressed again, and so on, the valves remaining closed 
and the engine running on its own momentum. An 
indicator diagram was taken of the whole operation. 
The change of internal energy in an i @ com- 
pression stroke (¢g., BO in Fig. is 
work done less the heat lost to the cylinder walls; 
in an expansion stroke (CD) it is the work done plus 
the heat lost. The work can be obtained from the indi- 
cator diagram with an accuracy which is only limited by 
the ne i -y ces. The change of temperature 
can also be ated from the indicator diagram subject 
to a knowledge of the temperature at one point, Errors 
in the latter, however, do not tly affect the results 
found for internal en or volametric heat, because the 
figure for the quantity of gas present is affected by these 
errors in such a way as to cancel out the error in tempera- 
ture interval. 
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The loss of heat comes in as a correction on the work 
done, and was estimated by a comparison of the compres- 
sion line and the immediately following expansion line 
(BC and CD, Fig. 2). The calculation is based on the 
assumption that the total heat loss from the hot gases 
during any given portion of a stroke is the same in ex- 
pansion and compression if the mean temperature be the 
same. 

In the first compression the temperature of the ans rose 
to about 1100 deg. Cent. (at the point O, Fig. 2). During 
the first three-tenths of the following expansion stroke 
(C D), the temperature fell to about 700 deg. Cent. The 
work done in this part of the expansion was measured, 
and the heat loss determined as above was added. Thus 


the change of internal energy ing to the 
temperature change 1100 deg. to 700 tee. is obtained. 
The average volumetric heat over this range is within the 
errors of experiment equal to the volumetric heat at the 
mean temperature of 900 deg. Cent., which accordingly is 
by this method determined direct instead of by dif- 
ference, as is necessarily the case when (as in Holborn 
and Henning’s experiments) the whole internal energy 
oan ee with complete cooling of the gas is 
m 


In view of the great difference in the method of experi- 
ment a comparison of Clerk’s results with those of Messrs. 
Holborn and Henning is of interest. Clerk's 
measurements extended to 1 deg. Cent., but those 
above 1200 deg. Cent. were based on the first expansion 








line after the explosion when the method for getting heat 
loss would be of doubtful application, and when, more- 
over, combustion may have incomplete. It will be 
better, therefore, to confine the as to tempera- 
tures of 1200 deg. and below. following table 
Temperature. a Clerk. Ideal Gas. 
400 1580 1720 1470 
800 3840 4300 8430 
1200 6285 7040 5390 
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energies are, as usual, reckoned from 100 deg. Cent.; and 
the energies of an ideal gas with a constant volumetric 
heat of 4.9 are added for comparison. 

It will be seen that Clerk’s results are throughout about 
10 per cent. higher than the others. The difference 
between the energy of the real and of the ideal gas, the 
discovery of which is the true object of these experiments, 
is about twice as great in the one case as in the other. 
It does not seem possible to account for so large a dis- 
crepancy by ordinary experimental errora. It must be 
due either to some systematic error inherent in the method 
of experiment in one or both cases, or to a difference in 
the conditions of experiment giving rise to a real differ- 
ence of internal energy. 

Professor Callendar has favoured the Committee with 
a note dealing with the ee experiments. 
He is of opinion that the results obtained by Regnault’s 
method are too low, and that at the higher temperatures 
reached by Holborn and Henning the error may possibly 
amount to as much as 10 percent. In all these experi- 
ments there is a considerable flow of heat from the heater 
to the calorimeter. This, of course, has to be deducted 
from the heat registered in the calorimeter in order to 
find that which has b2en given up by the hot gas. All 
the experimenters by this method have determined the 
amount of this correction by observations when the gas 
was not flowing, or have com ted it under the same 
conditions by radiation from the calorimeter, making, in 
either case, the assumption that the amount of heat con- 
ducted is the same whether the pas be flowing or not. 
Professor Callendar is of opinion that this heat flow is, in 
fact, much less when the is flowing. He considers 
that even the values obtained by Regnault may be as 
much as 2 or 3 per cent. too low, and he ap this 
contention by reference to the work of other experi- 
menters (some of which has been alluded to above) and by 
theoretical considerations. As this type of error is 
likely to increase greatly with rise of temperature, a 
systematic error of even 2 per cent. in Regnault’s results, 
if established, would give reason to suspect that the 
experiments at high temperatures may subject to 
errors of real importance for the present purpose. 

If there be systematic error in Mr. Clerk’s work, it 
seems most likely that it lies in the estimate of heat loss. 
The total heat loss in the first — compression and 
expansion line in the diagram (BC D, Fig. 2) is estimated 
from the fall of temperature and from the net work done 
(area BCD) in the double operation, and amounts to, 
roughly, half the work done in expansion. This loss has 
to be divided between compression and expansion, and 
Mr. Clerk divides it on the assumption that if the mean 
temperature in compression and expansion were the 
same, the heat loss would also be the same. The mean 
temperature in expansion is, in fact, rather less than ia 
compression, and the heat loss calculated in this way is 
correspondingly smaller, but the difference on this 
account is not very great, and the result is, roughly 
speaking, that the loss is equally divided between the 
two operations. Thus the correction to be added to the 
work done in expansion in order to get the total loss of 
energy of the gas is about 25 per cent. of the work, or 20 
per cent. of the energy change. 

Professor Hopkinson has dealt with this point in a 
note which he communicated to the Committee, and he 
is of opinion that, relative to the mean temperature, the 
heat loss is really much greater in compression than it is 
in expansion. He supports this view by reference to 
some experiments which he has made on the compression 
and expansion of a charge of cold air in a ose engine 
which was motored round with the gas cut off. The 
specific heat of air being known, the loss of heat in any 
part of the compression or expansion stroke can in this 
case be independently estimated from the diagram. He 
found that while in the latter half of the compression 
stroke the heat lost to the walls amounted to a consider- 
able fraction of the work done, some part of this loss 
was actually restored to the gas during the first half 
of the succeeding expansion, and this notwithstanding 
the high temperature of the air, which in expansion, as in 
compression, was much above that of the w An esti- 
mate of the thermal capacity could, of course, be obtained 
from thisdiagram by theapplication of Mr. Clerk’smethod, 
and it would lead to a result considerably in excess of 
the truth. Mr. Clerk has himself tried this same experi- 
ment of compressing and expanding air, and he also has 
found that the resulting value of the specific heat of air is 
too high, and that the air takes in heat during expansion. 
Professor Hopkinsion thinks it possible that the heat 
lost during the partial compression line in Clerk’s diagram 
may be more than twice as great as the loss during expan- 
sion. If this were so, the correction for heat loss in ex- 

sion would be less than 16 per cent. of the work done 
instead of 25 ‘oad cent., and the true change of energy 
would be less than that calculated on the assumption of 
equal heat loss in compression and expansion by 7 per 
cent, or more. 

It will be seen that the errois believed to affect each 
method of experiment are in such # direction as to account 
for the alg ogy of the results ; and it is quite probable 
that when these errors are completely allowed for, the 
discrepancy will largely Sager. Meanwhile the 
internal energy of the products of combustion in the gas- 
pm at 1200 deg. Cent., if taken as the mean of Clerk’s 
and of Holborn and Henning’s results, must be regarded 
as subject to a possible error of about 5 per cent. 

Under these circumstances it does not seem necessary 
to discuss the possibility that there may be a real differ- 
ence between the energy values obtained by the two 
methods, due to the different conditions of experiment. 
It may bs pointed out, however, that Clerk’s gas was at 
the maximum temperature from fifteen to twenty times 
as dense as Holborn and Henning’s. This difference in 
the condition of the gas is such that a comparison of the 





results obtained by the two methods, when freed from 
experimental errors, will be of great interest and import- 
ance. 

(3) Explosion ExPERIMENTS. 


If a combustible mixture of gases be fired in a closed 
vessel pete to heat, and if sufficient time elapse to 
allow of the attainment of complete thermal and chemical 
equilibrium, the internal energy of the products of com- 
bustion after the explosion will be equal to the chemical 
energy before explosion. The latter is capable of accurate 
measurement. he temperature reached after explosion 
can be inferred from the pressure, assuming the gaseous 
laws to hold. The pressure can leo be measured without 
difficulty and with considerable accuracy. 

In the study of explosion pressures we have, therefore, a 
very convenient and simple means of getting the in 
energy function at high temperatures, provided that it is 
ae e to make the necessary corrections for deducing 

rom the pressures observed in a real explosion the pres- 
sure reached in an explosion under the ideal circumstances 
postulated above. Moreover, the gaseous laws on which 
the temperature estimations are based can themselves be 
checked, and if necessary corrected, by comparison of the 
na reached by mixtures of the same composition, 
ut of different densities. Thus explosion experiments 
are capable of furnishing a complete account of all the 
thermal properties of at the temperatures reached by 
combustion, subject always to the ibility of making 
the corrections referred to above. difficulty of finding 
these corrections is, however, very great, and in conse- 
quence of the uncertainty which prevails even as to their 
er of magnitude, the amount of work which has 
been done on explosion pressures gives but little definite 
information as to the specific heats of gases. Nevertheless 
it is to the study of explosion pressures that we owe such 
knowledge as we — of the energy function at the 
tem tures whic vail in the gas-engine, and it is to 
work on these lines that we must look in large measure for 
extension of our knowledge. A full discussion of what has 
been done already must therefore form an important part 
of this report. 

Let H be the calorific value of the mixture before com- 
bustion, let h be the heat lost at some point A on the 
record (taken on a revolving drum) connecting the pressure 
and the time (Fig. 3). e energy in the gas is then 
H —h. The gas at this point is, however, certainly not 
in thermal equilibrium, and is probably neither in chemical 
equilibrium nor at rest. If, therefore, the loss of heat 
were suddenly arrested at A, the ene would change, 
owing to the more or less gradual attainment of equili- 
brium in all three respects. The equilibrium value 
of the pressure would be reached asymptotically, as 
shown by the dotted line. When equilibrium has 
been attained, the energy of the gas is all thermal and 
equal to H — h, and the temperature can be calculated 
in the ordinary way from the pressure. The problem, 
therefore, is first to find or estimate the heat loss h which 
has occurred at some point on the explosion record, and 
then to find or estimate by how much the equilibrium 
value of the presaure, if there were no further heat loss, 
would differ from that shown on the record. 

This change of pressure, marked p on the diagram, is 
due partly to the combustion of the gas remaining un- 
burnt at A and partly to the equalisation of temperature 
by convection. It may also be due to some extent to the 
damping down of the motion of the gas set up by the 
“es. 

he sooner the point A is taken the less will be the loss 
of heat; but the greater, on the other hand, will be the 
departure from equilibrium conditions. The principal 
workers in this field—Mallard and Le Chatelier and 
Langen—assumed that the latter might be neglected if the 
point A were taken at the point of inflection on the falling 
curve, and they estimated the loss of heat by prolonging 
this curve backwards, as shown. They assumed, in = 
that the —— given by the point B was that which 
would ultimately have been reached had the explosion 
taken place in a vessel with walls impervious to heat. 

It is difficult to justify this procedure on « priori 

ounds ; the only satisfactory justification is to show, by 
independent evidence, that it leads to correct results. 
The main object of this section of the report is to examine 
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such evidence as there is of this kind, to point out the 
defects in it, and to suggest experimental methods by 
which they could perhaps be remedied. 

In so far as the heat loss and the departure from 
equilibrium are dependent on surface phenomena, a 
definite estimate of their amount can be obtained by a 
comparison, of explosions of the game mixture in vessels 
of different sizee. 

Many years ago Berthelot tried this experiment, firing 
— and oxygen, in explosive proportions, in vessels 
of 300 and 4000 cubic centimetres respectively. It is 
stated that the ure reached was very nearly the 
same, which would show that such part of the cooling and 





other corrections as depends on the surface of the vessel 
is small in the case of this mixture. 

ials for a more accurate comparison are to be found 
in the extensive researches of lard and Le Chatelier 
and of Langen. The French experimenters worked with 
a cylindrical vessel 17 centimetres by 17 centimetres, 
whereas Langen used a sphere 40 centimetres in diameter. 


The ratio ®"°'° was 2.3 times as great in the first as in 
volume 
the second case. 
_ The following table shows the results obtained in two 
instances, in each of which the composition of the mixture 
was practically identical in the two sets of experiments :— 
Cooling 


Mixture. Observer. IIo. Correction: 





per cent. 
2 vols. air 14 
1 vol. (H2+0) 
2 vols. air 
1 vol. (CO+0) 


\ Mallard and LeChatelier. | 7. 

Langen “ os ° 7. 
Mallard and Le Chatelier..| 7.5 

Langen -“ a ef 


8 
74 
8 


Ilo is the pressure reached in the explosion in atmo- 
spheres after correcting for cooling in the manner de- 
scribed above, when the initial temperature is 0 deg. Cent. 
The cooling correction, or excess of the pressure at 'B 
(Fig. 3) over that at A, is shown in the last column, 

igs. 4 and 5, which are taken from Langen’s paper, show 
& comparison between the curve adopted by Langen, as 
representing the results of his experiments, and Mallard 
and Le Chatelier’s observations. 
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On the whole the agreement between the two sets of 
experiments is very fair, and the deviations are not such 
as to suggest that any very great error has been made in 
estimating such part of the corrections for heat loss or for 
unburnt gas as depend on the surface of the vessel. If, 
for example, gen were, on the average, 4 per cent. 
out from this cause, Mallard and Le Chatelier would be 
9 per cent. out, and would differ by 5 per cent. from 
Langen. Differences of that amount do occur, but they 
do not seem to be systematic. Further experiment of 
the same kind on vessels with a greater difference of size, 
but of similar geometrical furm, is, however, desirable. 

The question remains, how far the corrections really are 
surface corrections. This appears to the Committee to be 
the most important question of a general character await- 
ing solution in connection with gaseous explosions when 
regarded as a means of investigating the properties of 
gases at high temperatures. It will be convenient to dis- 
cuss each of the corrections enumerated above with special 
regard to this question. 

Loss of Heat.—That much of the heat loss goes on by 
direct conduction to the walls, and is therefore a surface 
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0 7 2 = 5 
phenomenon, is obvious. But there is reason to believe 
that the loss by radiation, which certainly exists in any 
flame, is practically important. 4 

(a) Measurements of the temperature reached in an 
explosion, by means of a platinum thermometer, under 
circumstances which render very improbable any loss of 
heat by conduction from the gas whose temperature is 
measured, show that that temperatare is considerably 
lower than is to be expected from the heat of combustion 
of the gases and the specific heat of the products. Pro- 
fessor Callendar pointed out, in the discussion of these 
experiments, that there was probably a good deal of 
radiation, and stated that he had found that an ordinary 
Bunsen flame might radiate up to 15 per cent. of its heat. 

(b) Recent experiments, in which the loss of heat 

* Proceedings*of the Royal Society, A, vol. Ixxvil., 
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during an explosion was directly measured by finding the 
rise ot temperature of the walls, showed that in a certain 
coal-gas explosion it amounted to about 12 per cent. of 
the whole heat at the moment of maximum pressure. 
Estimated by Mallard and Le Chatelier’s extrapolation 
method, the loss was at most 5 per cent.* ; 

The prevailing opinion seems to be that most simple 
gases cannot be made to radiate by direct —- If 
this beso, the radiation must take place in the act of com 
bustion. It seems very probable that when, say, hy- 
drogen and oxygen combine, a certain the energy 
of combination passes into the form of internal vibrations 
of the steam molecule, and that a large proportion, if not 
all, of this part is ultimately radiated away. If this be 
the case, a definite proportion of the heat produced in 
combustion is always lost, and a comparison of explosions 
in vessels of different sizes would not reveal this loss. 

Thermal Equilibrium.—When an explosive mixture of 
gases is ignited in a closed vessel, the effect of the os 
of pressure during the progress of the flame from the 
point or points of ignition is to. raise the temperature 
round about those points much above the mean tempera- 
ture, and, on the other hand, the temperature attained at 
those places which are last reached by the flame, and 
where the gas is compressed before ins' of after ignition, 
is much below the mean. Even in a vessel whose walls are 
impervious to heat, the difference of temperature between 
the points first and last inflamed might amount to 700 deg. 
Cent. at the moment of maximum pressure.+ In:a real 
explosion the cooling effect of the walls causes the tem- 
perature to range from perhaps 300 deg. or more above 
the mean (as shown by the pressure) right down to the 
wall temperature at points close to the metal. The 
existence of large temperature differences in the gas close 
to the walls of an engine cylinder was first experimentally 
demonstrated by Professor Burstall with the aid of 
platinum thermometers. 

If the volumetric heat of the gas were constant, the 
equalisation of these temperature differences by con- 
vection and conduction, could it take place without loss 
of heat, would cause no change of pressure. The volu- 
metric heat is, however, not constant, but may quite 
possibly be 50 per cant. greater in the hottest than in the 
coldest part of the mass. The attainment of thermal 
equilibrium must, in fact, cause a change of og ae 
and would contribute to the correction which been 
sy ay p (see Fig. 3). The amount of the change 
might be the subject of rough calculation, taking an 
assumed distribution of temperature and assuming values 
for the volumetric heat. Such a calculation in the pre- 
sent state of knowledge would only be of value as show- 
ing the possible order of nitude of the quantity sought, 
and the assumptions made could therefore be of a cha- 
racter to make the calculation fairly simple. More 
accurate knowledge, both of temperature distribution 
and of thermal capacity, will enable greater accuracy to 
be attained in the estimation of this correction, which 
will be of such a kind that a method of successive approxi- 
mation can pursued, the revised values of thermal 
capacity resulting from its —— being applied toa 
more accurate calculation of the correction if necessary. 

The temperature variation eet up by the cooling action 
of the walls is a surface phenomenon, and as such the 
correction which it necessitates can probably be deter- 
mined and eliminated by experiments with vessels of 
different sizes. The variation ca by the = 
pressure during the period of inflammation is not of this 
character; and the necessity for a large correction on 
this account is quite consistent with the observations of 
Berthelot, or of Mallard and Le Chatelier and of iam. 
In these experiments the maximum pressure in 
the explosion was measured, and at the time of maximum 
pressure very large differences of temperature are known 
to - oe at a distance from and quite independent of the 
wi 


Soon after maximum pressure, however, the tempera- 
tures at points remote from the walls are equalised to a 
large extent by convection currents. There then remains 
only the layer of gas near the walls to be considered in 
this connection. If, therefore, the measurements be 
postponed until a long enough time has elapsed to admit 
of this internal equalisation, the correction becomes of 
the surface kind, and can be ‘dealt with by the method 
appropriate to corrections of that type. But in that case 
the heat lost will be too large a quantity to admit of 
rough estimation ; it must be directly measured. 

Chemical Equilibrium.—The view that chemical equili- 
brium is not attained until some time after the moment of 
maximum pres3ure was first put forward by Clerk in 
1885, who then expressed the opinion that the ter 
part of the so called ‘ + y-~- of heat” in explosions 
was to be ascribed to this cause. On the other hand, 
Continental writers have almost completely ignored it. 
For example, Langen makes ovectionliy no soleus to 
this in his papsr. It can hardly be doubted, however, 
that in many explosions, especially of weak mixtures, a 
considerable amount of the energy is in the chemical form 
at the momentof maximum pressure. On the other hand, it 
seems probable to the Committee that the amount of un- 
burnt gas at this moment in such experiments as those of 
Langen was not such as to very greatly affect the results. 
This belief is based on the ne that the incomplete 
combustion is due to the ing action of the walls. It 
seems probable that very shortly after the attainment of 
maximum pressure—that is, within a time small compared 
with that required to reach maximum pressure—the trans- 
formation of the chemical energy into thermal form is 
everywhere complete except in a thin surface layer, where 
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this transformation is retarded by the cooling action of 
the walis. . 

If this view be accepted, the correction of the results 
for incomplete combustion is of the nature of a surface 
correction, and can be determined by comparing the 
pressures reached by the same mixture when exploded 
in vessels of different sizes. 

In the discussion of this important matter, the Com- 


- | mittee have derived great assistance from the experience 


of Professors Dixon and Bone, who have made a — 
study of the velocity of chemical action in gases. These 
fom lemen are of opinion that though such action may 

of great complexity, involving in many cases several 
successive molecular o tions, yet, if it is not retarded 
by the presence of cold foreign bodies, it will generally be 
completed within a period which, for the purposes of gas- 
engine theory, may be ed as negligibly small. In 
the simple case of the explosion of hydrogen and oxygen 
they consider that the complete transformation the 
mixed gases into steam at any given point is complete 
within a time measured by the interval between molecular 

isions. en the action is more complicated, as in 
the explosion of carbon monoxide and oxygen in the pre- 
sence of water, or in the eombustion of bydrocar , 
the period will be larger, but will still be measured by 
thousandths of a second. 

Some direct evidence that incomplete combustion in an 
explosion is mainly, if not entirely, asurface phenomenon 
is to be found in Hopkinson’s measurements of the tem- 
perature at points within & explosion vessel by 
means of a platinum thermometer. A photograpliic 

of the resistance of a fine platinum wire immersed 
in the gas showed that when the flame reached it the 
temperature rose in less than one-fortieth of a second 
from 20 deg. Cent, which was the temperature of the 
unburnt gas, to about 1250 deg. Cent., which was that of 
the burnt gas, and that it remained at the latter figure 
quite s x dace Att thy dyer Nemennnn top manner on 
in the vessel caused it to rise; in other words, was 
no increase of thermal en except that due to work 
done upon the gas from outside.* The mixture was one 
part of coal-gas to nine parts of air—a slow-burning mix- 
ture—and the time taken to reach maximum pressure was 
about a quarter of a second, or at least ten times that 
required for combination of the gases at any one point. 
It is true that the vessel was of rather large size—about 
6 cubic feet capacity—but, on the other hand, owing to 
the fact that the platinum: wire extended over about 
1 centimetre, so that the flame took an appreciable time 
to completely envelop it, it is probable that the period of 
one-fortieth of a second, given above, is a superior limit 
which greatly exceeds the actual time taken to effect the 
combination at any one point. 

On the other hand, it cannot be doubted that combus- 
tion must be tly retarded in the neighbourhood of the 
cold metal walls; and there is nothing to show that this 
surface retardation is not sufficient to account for all the 
en of delayed combustion. A simple calculation 

sed upon the rate of flow of heat per square foot into 
the metal of a gas-engine cylinder (which is rougbly 
known from measurements of the heat carried away by 
the jacket water) shows that the mean temperature of the 
ex surface at points separated by an inch from the 
cooling water cannot exceed quite a moderate value. 
Probably about 200 deg. Cent. is a superior limit for the 
cylinder liner. Similar calculation of a still rougher kind, 
but still sufficiently accurate to give the order of magni- 
tude of the quantity sought, shows that the fluctuation 
above and below the mean in the course of a cycle 
is very unlikely to exceed 20 deg. Cent. The latter con- 
clusion has been confirmed by some experiments made by 
Professor Coker, with a oe account of which he 
has favoured the Committee. Measuring the cyclical 
variation of temperature of the inner surface of a 12- 


horse-power e cylinder by methods to 
those ado by Professors Callendar and Nicholson in 
sheir -known work on the steam-engi he found 


that the maximum was only 7 deg. Fahr. in excess of the 
mean. The direct measurements by Professor Hopkinson 
of the temperature of the walls of an explosion vessel 
lined with copper strip also lead to the conclusion that 
it is quite moderate. This cold metal must eae 
profoundly affect the combustion in its neighbourhood. 
In a layer of gas of appreciable thickness the combustion 
will be of a smouldering character, depending upon the 
velocity with which the unburnt gas in contact with the 
walls can diffuse into the hotter regions at a distance 
from them, and so be brought to the ignition tempera- 
ture. This layer being cold and highly compressed 
might account for a considerable fraction of the heat, 
~~ its actual thickness may be only a few tenths of 
4 etre. It would oom probable that the con- 
tinued burning which undoubtedly on after the time 
of maximum ure in many explosions, and probably 
also occurs during the first portion at least of the expan- 
sion stroke of a gas-engine, is mainly of this character.+ 
Motion of the Gas.—In many explosions intense vibra- 
tory motions of the are set up. The effect of these 
sometimes appears with a quick-period indicator as a rapid 
variation of pressure. It is a question of some import- 
ance how these motions affect the mean pressure shown 
by a gauge. The damping down of the motion which 
occurs in consequence of viscosity of course only means 
that the motion mes distributed among the molecules 
in a random way, instead of following a definite arrange- 
ment. The total kinetic energy remains the same. Bat 
it is not certain that the mean effect on a pressure-gauge 
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+ Professor Bone is doubtful whether ‘‘ smouldering 
combustion” plays so considerable a part in gaseous ex- 





plosions as is here suggested, 





of the molecular impacts will be the same. This is a 

uestion which might be considered by someone to whom 
the methods of the kinetic theory of gases are familiar. 
It ia, of course, not a surface phenomenon. 

Results of Observations.—The temperatures reached in 
these on experiments range from about 1300 deg. 
up to 3000 deg. Cent. Temperatures of below 1500 deg. 
are, however, obtained by the use of weak mixtures, in- 
volving slow burning and large cooling corrections, and 
but little reliance can be placed on the results. 
made very few observations on mixtures giving a lower 
temperature than 1500 deg., and takes that as the lower 
limit of the range of temperature to which his observa- 
tions apply. The extreme upper limit of the constant 
ewe experiments is 1400 deg. The temperature of 

deg. Cent. is about that reached in the explosion of 
— and oxygen in their combining proportions. 
is is much above the mean temperature ordinarily 
reached in the gas-engine, the upper limit of which may 
be put at about 2000 deg. Cent.; though it is probable 
that 2500 deg. or more is occasionally reached locally. 


however, places the upper limit of the applica- 
ton st ‘his formule at 1700 de . Cent., on the eed 
that there is dissociation of the at higher tempera- 
tures than that. There does not seem to be much reason 
for this limitation, for the effects of dissociation (pro- 
vided that equilibrium is attained) are indistinguishable 
from those of increasing specific heat, and should be in- 
cluded in the change of energy. Dissociation may give 
rise to errors in the temperature meagurement, but there 
is reason to suppose the dissociation which occurs in 
the CO, in steam at a temperature of 2000 q is 
too small to cause any material change of volume, though 
it may mean considerable absorption of heat. 
The formule given by Langen as representing the 
results of his observations are as follow :— 


Air © = 4.8 + 0.0008 ¢ 

CO, OC = 6.7 + 0,00260¢ 

H, OC = 5.9 + 0.00215 ¢ 
where C is the mean thermal capacity over the range 
0 tot i Cent. The explosion pressures _—— b 
the use of these formule agree well with the observ 
pressures except in the case of mixtures of CO and air, 
where they are a deal too high. In the other cases 
the maximum deviation is about 4 per cent. 

Mallard and Le Chatelier represent their results by 
formule which differ greatly from the above in the case of 
CO, and H,O, though the formula for air is the same. 
This aera A must bs due in some way to the method 
of reduction adopted, for, as already pointed out, the 
explosion pressures reached with mixtures of the same 
composition are very nearly the same, 

Taking rd values, the following table exhibits 
the energy of the various —— gases, and of the mixture 
on which Clerk experimented, at 1600 deg. and 2000 deg. 
res ef The energy of the same gases at 800 deg. 
and at 1200 deg., based on Holborn and Henning’s and on 
Clerk’s results, is also given for comparison. @ results 
are given in calories per gramme molecule. To reduce 
to foot-pounds per cubic foot multiply by the factor 3.96. 














in 800 deg. 1200deg. 1000 dg. 2000 dg. 
olborn Holborn 
-- Clerk. and ler! and Langen. Langen. 
enning. Henning 
Air .. 8570 5,840 8,700 11,500 
CO,.. 6460 10 880 | 17,000 23,300 
Hy.. 4670 7,980 14,400 19,900 
Gas - engine | 
mixture.. 4250 8840 6900 6,840 9,800 18,200 
Ideal gas* ../ 8430 5400 7350 9,300 
| | 
*C=49. 


The results for the gre-engine mixture are plotted on 
Fig. 6, on which points obtained by Mallard and Le 
Chatelier’s formule are also shown. 

The en of ~3 mixture of 1400 deg. according 
to Clerk, Holborn and Henning, and Langen respectively 
would be as follows :— 

Clerk es oe - 
Holborn and Henning .. 7700 
Langen .. ee ee oe ee ° 8300 
It will be seen that the agreement between Clerk and 
Langen is close, both being about 8 per cent. higher than 
Holborn and Henning. ut it is to be observed that 
this temperature is just outside the range of all three 
sets of experiments. 

The Committee are of opinion that values of the energy 
obtained from explosion records are not subject to any 
very great errors on account of heat loss by conduction to 
the walls of the vessels, nor on account of incomplete 
combustion, but that they are affected by errors of quite un- 
known amount, due, first, to heat radiated, and, secondly, 
to the want of thermal equilibrium at the time when t 
Faargae is measured. For the purpose of testing the 

rst of these conclusions it is very desirable that further 
experiments should be made on explosions in vessels of 
greatly different size, but of similar form. The opinion 
entertained by the Committee that incomplete combustion 
is a surface phenomenon, on which this conclusion as to 
the validity of the method is based, also requires further 
confirmation. As regards the second conclusion further 
experiment on the actual amount of heat radiated by burn 
ing gas is urgently required, and experiments to con- 
= or we iy the effect of Ay? nature of the a 
surface u the pressure reached in an explosion. e 
effect of ed of thermal equilibrium can be determined 
up toa point by calculation ; but before such calculation 
can be usefully made, it is desirable that further infor- 
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mation should be obtained as to the temperature distri- 
bution after an explosion, especially in the neighbourhood 
_of the walls. It should not be difficult to get an idea of 
this sufficiently accurate for the purpose by means of 
platinum thermometers. 


o 
fn) Temperature, Centigrade. 

The most hopeful way, however, of making use of ex- 
plosions to give definite information as to the properties 
of gases would ap to be to directly measure the heat 
lost in the explosion, as if this be done it is possible to 
defer the pressure measurement until such time as equili- 
brium conditions, except those that depend on the surface 
of the vessel, have been attained. 


Tue MEASUREMENT OF TEMPERATURE. 

In all the experiments for the determination of the 
energy function which have been described above the 
measurement of the temperature is ultimately based upon 
the pressure or volume Gongs of the gas. In the con- 
stant-pressure —— Holborn and Henning the 
temperature of the gas before entering the calorimeter 
was measured by means of a thermo-couple which had 
been com with a constant-volume nitrogen thermo- 
meter up to 1600 deg. Cent. In the j= ey experi- 
ments the mean temperature of a gas is inferred from its 
pressure. Similarly, in the analysis of the gas-engine 
diagrams, the gas is itself the thermometer. The mean 
een at any point is taken as proportional to the 
product pv, and the actual temperature at one point in 
the cycle (a knowledge of which is necessary for getting 
absolute values) is obtained either by estimating the 
quantity of gas present in the cylinder, or by direct 
measurement with the platinum thermometer, as was 
recently done by Callendar and Dalby. 

The temperature scale so obtained is probably suffi- 
ciently definite—at any rate, for the purpose of gas-engine 
theory—since the mixture to which it is applied does not 
vary ay greatly in composition, and always consists 
mainly of nitrogen. It is not so certain, however, that 
this scale agrees with the absolute thermodynamic scale; 
and the question of the possible amount of the deviations 
at temperatures of 1500 deg. and over is of great import- 
ance in connection with the present inquiry. 

So far as the committee are aware, the experiments of 
Joule and Thomson still remain the only comparison 
between the various gas-scales and the thermodynamic 
scale: this comparison only extended to about 200 deg. 
Cent., and is, of course, of no application to the problem 
now under discussion, except in so far as it gives an idea 
of the differences to be expected at higher temperatures. 
What it really shows is that thermometers constructed of 
the more —— gases are all so closely accordant 
with the thermodynamic thermometer as to lead to the 
belief (as a matter of induction, and quite inde- 
pendently of the kinetic or any other theory) that 
there is really some definite cause tending to make a 
gas, as such and apart from its composition, obey 
the law 5 = constant. It would appear that the small 
deviations from this law, sometimes one way and sometimes 
the other, which are observed must be due to disturbing 
causes depending on the nature of the gas, whose influenve 
may be in either direction and is of very various amount, 
but is at low temperatures small compared with the ten- 
dency to obey the perfect gas law. This view being 
—— there is a strong presumption that, if a number 
of thermometers constructed of different gases be com- 
pared at high temperatures, and be found to fairly 
well, then they all agree with the thermodynamic scale at 
least as well as they agree with one another. It is upon 


the agreement between different gas-thermometers that | grea 


our belief in the measurement of temperature is really 
feundies and, so far as it goes, the foundation seems to 
sound. 

The nitrogen thermometer has been used with an 
iridiam bulb up to 1600 deg. Cent.,* but no other gas has 
been taken above 1100 deg. Cent. Abt the latter tem- 
perature the differences beiween thermometers con- 
structed of hydrogen, nitrogen, and air are quite negli- 
ag for the present pur Rather more deviation 

n observed in CO,; but having regard to the 
small percentage of this gas which is ordinarily present in 
the gas-engine mixture, it is not likely that temperatures 
up to 1100 deg. Cent., caloulated in the usual way from 
the indicator diagram, will differ much from the true 
temperatures on the thermodynamic scale. 1100 deg. 
Cent. is, however, not much above the lower limit of the 
hee engine range; as to what goes on in the upper part of 

at range we have little or no evidence. 

When considerable deviation from the laws at high 
temperatures is observed in the case of any gas it is 


* Holborn and Valentiner, Annalen der Physik., xxii. 
(1907), page 1. 








usually ascribed to dissociation. For example, if com- 
— be made of two constant-pressure thermometers 
led meepantinety with hydrogen and with iodine vapour, 
they will be found to agree up to about 1000 deg. abs.; 
the iodine thermometer will then begin to read higher 
than the hydrogen thermometer, until, when the latter 
reads about 1800 deg. abs., the former will read about 
double that amount. When the gases are hotter still the 
temperature shown on the iodine thermometer will con- 
tinue to be double that shown on the other. In this case 
the departure between the two thermometers is accom- 
panied by a change in the absorption spectrum of the 
iodine vapour, and the whole phenomenon is expressed 
by saying that the iodine molecule has been split up or 
dissociated. In the case of a compound gas this dissocia- 
tion sometimes takes the form of an actual separation of 
the constituents, which can be detected by diffusion, A 
great deal of experimental work has been done with the 
object of ing to what extent the CO, and 
steam split up at high temperatures. ese gases are 
constituents in most gas-engine mixtures, and if they 
dissociate to any considerable extent there will be a corre- 
sponding effect upon the p v @ relations of the mixture of 
which they form a part. So far, however, there is, in the 
opinion of the committee, no conclusive evidence that 
either steam or CO, is dissociated to an extent which is 
material for the present purpose. Slight traces of disso- 
ciation have undoubtedly been found in both but 
the method of experiment is such as to leave it doubtful 
how far these have been conditioned by the nature of the 
walls through which the dissociated gas is diffused. It 
must be observed, moreover, that CO, and steam usually 
form only a small aq of the mixture in the gas- 
engine, and that therefore a considerable amount of dis- 
sociation of these gases would be necessary to produce 
much effect upon the pressure of the whole. Again, such 
dissociation, if it occurs, must have an effect upon the 
energy of the gas out of all proportion to the effect which 
it has upon its tem ture. Take, for example, the case 
of a mixture formed by the explosion of CO and air, and 
containing 10 per cent. of 2, the remainder being 
nitrogen. If, by heating, one-tenth part of the CO, 
split up into CO and oxygen, the ppoue change of 
panes of the whole mixture will be only one two- 
undredth part; but this amount of dissociation could 
only be effected by the absorption of an amount of heat 
of the order of 10 per cent. of the total heat of combus- 
tion of the gas; in other words, the mean specific heat 
of the mixture, as determined by the explosion, would be 
roughly 10 per cent. lower than if there had no dis- 
sociation. Any considerable departure from the gas-laws 
in such a mixture, if it be ascribed to dissociation at all, 
must therefore be put down to dissociation of the nitrogen, 
which might conceivably occur at 2000 deg. Cent., just 
as iodine vapour is dissociated at a much lower tempera- 
ture. It does not seem likely, however, that if nitrogen 
dissociates its splitting up would be accompanied by 
any visible change in its mg roperties, such as 
is observed in the case of iodine. The phenomenon in 
this case would be rendered evident only by the depar- 
— from the gas-law, and possibly by absorption of 
eat. 

It would appear, therefore, that our knowledge of 
thermometry at these temperatures is more likely to be 
advanced by direct experiments on the relation between 
the pressure or volume and the temperature than by 
looking for other evidences of dissociation. The difficulty 
in carrying the comparison of different gas-thermometers 
to very high temperatures has hitherto lain in the absence 
of any material sufficiently refractory to withstand such 
temperatures, and at the same time sufficiently impervi- 
ous to the Fw Dr. Harker, to whom the Committee are 

tly indebted for much information upon this subject, 
ieves, however, that he is now in possession of a 
material which will satisfy both of these conditions up 
to a temperature of 1800 deg. Cent., and he has suggested 
that an attempt should be made to compare thermometers 
constructed with —-_ with COs, and with argon up 
to that temperature. If the a and argon thermo- 
meters are found to agree, then, by reason of the great 
difference in the constitution of these gases, it is almost 
certain, as explained above, that each agrees with the 
thermodynamic scale. If, on the other hand, they do not 
— then the presumption is in favour of the argon 
thermometer, because this gas is supposed to be mun- 
atomic and to be incapable of dissociation. The Com- 
mittee venture to express a hope that a research on these 
lines will be commenced and carried to a conclusion. 
They believe that the results obtained will be of very 
t importance in the investigation of explosions and 
in the theory of the gas-engine, and it seems to them 
an inquiry eminently fitted for the National Physical 
Laboratory. 

The comparison of -thermometers is, however, not 
the only way in which the problem of thermometry at 
high tem: tures may be attacked. Another method, 
and one that is more satisfactory in some ways because it 
is more fundamental, is to investigate the dependence of 
the energy upon the density of the gas. As pointed out 
at the commencement of this report, any interdepen- 
dence between energy and density at a given tempera- 
ture must be accompanied by a corresponding deviation 
from the ect gas-law, and investigation of change of 
energy with density must be the ultimate basis of gas 
thermometry. The Joule-Thomson experiment was, of 
course, of this character. Since then Joly has determined 
the chang@f specific heat of COj at pressures ranging up 
to the critical pressure. But these determinations refer 
only to temperatures of the order of 100 deg. Cent. 
As was pointed out at the commencement of the section 
of this report dealing with explosions, the corresponding 
measurement at very high temperatures can be very easily 
made when once the various corrections necessary to 


be| by Mr. J. D 





determine internal en by explosion experiments have 
been satisfactorily performed. _It is only necessary to 
compare the pressures reached in explosions of mixtures 
identical in composition, but of different a Should 
the pressures after explosion, when corrected, be propor- 
tional to the pressures before explosion, then the energy 
is independent of the density, and we have proof that 
the gas-law holds up to the tem ture reached by the 
combustion. On the other hand, a departure from the 
proportionality would imply a corresponding departure 
from the . gry. amount of which could be calcu- 
lated. Mallard, Chatelier, and Langen have made 
very careful comparisons of this kind, and they have 
found that the actual maximum pressures reached in the 
explosions are in many cases very aqpesmenaey propor- 
tional to the pressures before explosion. Petavel -has 
found that this proportionality is not much altered even 
when the density of the gas is increased seventy times. 
This may be regarded to some extent as evidence that 
there is no very great difference between the gas scale 
and the thermodynamic scale ab the temperatures of 
1700 deg. or more, which were reached in these experi- 
ments. But it must be observed that this, inference is 
subject to the same limitations ss the determinations 
of internal en based upon these experiments. It 
cannot be Bowe. as having a secure foundation until 
the various doubtful questions in regard 
delayed combustion have been satisfacturily determined. 

The Committee think that they can usefully continue 
their work in the direction of suggesting, and to some 
extent organising, research on the lines which have been 
foreshadowed in this report. Research of this kind is 
expensive, and the Committee are of opinion that their 
work would be greatly facilitated if they had some funds 
at theircommand: They therefore recommend that they 
be reappointed, and ask for a grant of 100/. 

(To be continued.) 





Diagrams ror Usk IN Desieninc Raitway Rouine- 
Stock.—We have received recently five diagrams, got out 
. D. inberrow, for the purpose of giving 

uickly the solution of several questions connected with 

e design of railway rolling-stock. These are Se 
by the Ratlway Engineer, 3, Ludgate-circus-buildings, 

C., at price 2f 23. 6d. net each, or 10s. for the set of 
five, post-free. One of these sheets gives, diagram- 
matically, the versed sines of chords of curves from which 
— | be obtained at once the throw-over of headstocks 
and the draw-in of the centres of vehicles on curves 
ranging up to 3500 ft. radius, and stock 80 ft: long. On 
another sheet data concerning laminated springs are 
given. On this sheet one diagram gives the proportions 
of springs for locomotives, carriages, and wagon-stock, 
another giving the corresponding deflections. A third 
sheet refers to the portions of helical springs of 
square or round s and gives the relations between 
size of material, size of coil, load, and deflection. The 
other two sheets are concerned with the proportions of 
axles and journals, one relating to axles with outside, 
and one to axles with inside, journals. From: these 
may be readily obtained -the length and diameter of the 
journal, &c., for any load for axles for passenger or goods 
ocomotives. These ——ns mounted, should form a 
very useful addition to drawing-office equipment of the 
railway locomotive departments, rolling-stock builders, &c. 


Laxsourk ConFiicts IN France.—The following table 
shows the extent of labour conflicts in France comes 
series of years, and although there are very considerable 
fluctuations, and although, for instance, the year 1893 
stands out with big figures, the last few years, more espe- 
cially the last year in the table (1906), show a material 
increase. The development is consequently moving in 
the opposite direction to what is the case in Great Britain, 
but it is parallel with the labour movements in several 
Continental countries, although the figures are higher in 
France than what is generally the case :— 





| Number of | Number of | Number of Loss of Working 
| Labour Employers | Labourers Days through 
Conflicts. | Affected. | Affected. Labour Conflicts 


_—. J | 118,929 1,340,000 
267 | 108,944 | 
261 | 47,908 | 
| 170,128 | 
54,576 





| 
| 


9,438,594 
43,880,805 





2,481,051 
} 








The labour statistics also deal with the loss in wages 
and the number of working days required to recoup the 
labourer for the loss ca‘ by the conflict. For the year 
1906 the direct loss in wages ave 67.60 francs per 
labourer concerned, and he required 363 working days in 
order to earn this sum in the shape of pay. 
This, it should be understood, only applies to such ccn- 
flicts which were caused by disputes about wages. The 
used to the men by labour conflicts cannot, how- 


- by long be gauged solely by the direct loss of 
‘ e direc’ 
eee ania tin J the net result of the 


during the time in question, an 
viges copilicts during 906 is put down as a loss to the 
labourers. 
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RECENT PROGRESS IN GAS 
MANUFACTURE. 
By Tuomas Hoteare, M. Inst. C.E., F.C.S. 


Tue annual meeting of the Institution of Gas 
Engineers lately concluded has synchronised with 
that of their German confréres, and has been marked 
by an interchange of information that is likely to be 
productive of much good to the industry concerned. 
At the termination of their own meeting eighty 
British gas engineers were received in Berlin as 
guests of their professional brethren, mainly for 
the purpose of inspecting the various installations 
of vertical retorts used in the manufacture of gas 
for that city, and also for seeing the admirable street 
lighting by means of inverted burners. The par- 
ticular type of vertical retorts used there and else- 
where on the Continent, but not as yet in this 
country, is the invention of Dr. Bueb, of Dessau, 
and usually referred to as the ‘‘ Dessau” system. 

Essentially it is the time-honoured retort, set 
vertically instead of horizontally, but worked some- 
what differently. That difference is found in the 
fact that the vertical retorts are worked full of coal, 
whilst horizontals are almost invariably worked less 
than half full. It is obvious that when once this 

rocedure is proved advantageous, it ought not to 
be impossible to apply it to horizontals; and, 
indeed, this is in certain British gas-works being 
more or less approached, and machines are already 
installed that can effect the operation the moment 
such a course is desired. At the present time it would 
appear that the rapid spread on the Continent of 
the ‘* Dessau” system is due to side issues, rather 
than to an incontestable increase of light-giving con- 
stituents from the coal. In saying this, however, 
it must be made clear that these side issues are 
of considerable importance. The advantages that 
appear to be beyond doubt are :—1. The reduc- 
tion in the naphthalene formed. 2. The reduction 
in the quantity of the organic sulphur compounds 
formed. 3. The superiority of the tar produced. 
4. The increase in the quantity of ammonia pro- 
duced. It is true that the last-named increase 
quite naturally causes a reduction in the yield of 
cyanogen, but inasmuch as the market price of 
this substance tends towards a continuous decline, 
the removal of a quantity may tend to maintain 
a higher price, and in any case may be ed 
with equanimity. The possibility of making pure 
coal-gas or an admixture with water-gas, in the 
same retort, and the reduction of distressing heat 
for the fewer men employed are also in favour of 
the Dessau system. 

According to Herr Weiss, engineer of the Zurich 
gas-works, the number of men required for hand- 
stoked horizontals, inclines, and verticals is in the 
ratio 28, 7, 2 respectively. 

From these general statements it is quite evident 
that there is justification for the rapid adoption 
of the systems, — that there is no falling off 
in the values of the gas and coke produced, and 
about these there appears to be no reason for 
anxiety. 

The tests made by representatives of the two 
Associations of Gas Engineers, and by others— 
with one exception—indicate that where pure coal- 
gas is made there is no falling off in the heating or 
—s value obtained in the gas from 1 ton of 


Thanks to the labours of Mr. J. F. Bell, of Derby, 
and other British gas engineers, the napthalene 
difficulty, in horizontal retort working, has been 
overcome by washing the gas with suitable tar or 
petroleum oils in separate wasters or scrubbers. 
As this involves some little capital expenditure, the 
Dessau system is entitled to the small saving in 
working and capital charges which attach to “‘ pre- 
vention being better than cure.” 

Similarly, in the more urgent matter of organic 
sulphur, the same adage has secured a welcome 
exemplification. 

Having thus briefly referred to a method which 
has been recently described by Mr. Hayman, of 
the Imperial Continental Gas Association, Berlin, 
as the one which, by its extensive adoption, is 
shown to be proof against all competitors, it must 
now be mentioned that there are friendly rivals 
undergoing experimental and commercial evolution 
in Great Britain. 

The first vertical retort installation was that of 
Mr, Andrew Scott, of Musselburgh, and that was 
followed by the general adoption of the vertical 
form in the distillation of e in the Lowlands of 
Scotland. Meanwhile at Rheims was introduced 





the inclined retort, which set at an angle of 30 deg. 
has been largely adopted at home and abroad. Th 
revival of the idea of the ‘‘ vertical” is due to Mr. 
Settle, of Exeter, who combined therewith the 
idea of a continuous feed, previously tried on a 
rotated horizontal iron retort. He adopted a ver- 
tical retort terminating in an inclined shoe .or base 
to facilitate the frequent discharge of coke there- 
from without requiring the use of a water seal as in 
Scott’s retort. Unfortunately, Mr. Settle has not 
been very successful in his trial installations, but 
the soundness of the general principles has been 
largely accepted in Great Britain, and other 
systems having a continuous feed have been or are 
being tried at (i) Bournemouth, London (Nine 
Elms), and Liverpool ; (2) Guildford ;-whilst shortly 
another type is to be tested at St. Helen’s. 

The method employed by Mr. G. R. Love at 
Guildford is a retort set at an angle of 45 deg., and 
worked full. The-charging in the first trials was 
continuous, but now is intermittent, as with the 
** Dessau,” and the results in the main are con- 
firmatory thereof. At St. Helen’s the engineer, 
Mr. Samuel Glover, has erected a setting of vertical 
retorts in which continuous charging and discharg- 
ing will take place, and which system may be taken 
as embodying the ideas of himself and the late Mr. 
William Young, of Peebles, the experienced shale- 
oil technologist. The working results are likely 
to be available during the coming winter and are 
awaited with much interest. Meanwhile atten- 
tion is concentrated upon the Woodall-Duckham 
system as developed since 1904 at the Bourne 
Valley and Poole works of the Bournemouth Gas 
and Water Company. The historical account given 
at the recent meeting of gas engineers, by Mr. 
H. W. Woodall, has enabled the writer to compile 
the subjoined table and thus subject the results to 
a comparison with those of the ‘‘ Dessau,” and 
both relatively to ordinary practice. The varying 
methods of using the ‘‘ Dessau ” as to the amount 
of steam admitted, and the varied types of 


increases, which is usually coincident with the 


e — calorific power. 


e ‘* Dessau” system provides a ready means 
of increasing the heating results, but this is alwa: 
at the expense of the lighting, and it scores in the 
above comparison, because it is only quite recently 
that the amount of steam entering the ‘‘ Bourne- 
mouth” system has been brought to small dimen- 
sions. 

The effect of adding steam to the ‘‘ Dessau” 
retort is seen at a glance in the following table, 
which shows the decrease in lighting and increase 
in heating results, per cent., when various pro- 
portions of steam are added :— 


Percentages. 
Decrease in Increase in 
Lighting. Heating. 

Dessau, using Boldon coal o* -- 10.0 0.7 
Do. do. New Pelton coal.. 8.1 2.4 
Zirich, using Saar coal .. ie 22.4 7.7 
Mariendorf, using Silesian coal 7.3 1L2 
Average of the four tests .. . Te 5.5 


Thus, whilst the product of the quantity of gas 
into the illuminating power as determined by the 
No. 2 Metropolitan burner, or into the calorific 
power, provide valuable criteria of efficiency, they 
must not be slavishly followed. So far as lighting 
questions are concerned, they must be ed as 

rovisional only, requiring to be supplemented by a 

r drawn from the lighting value when the gas is 
used for incandescent lighting. Evidence of this is 
forthcoming from Edin urgh, where the gas-engi- 
neer, Mr. W. R. Herring, M. Inst. C.E., using the 
rich gas of that city under a ure of 55 in. in 
an inverted burner, obtained 73.6 candles cubic 
foot, when the air and gas were preheated. Upon 
the authority of Professor Willi Hallock, of 
New York, we are informed that, with a still richer 
hydrocarbon gas, of 1724 British thermal unite per 
cubic foot, the illuminating power was 120 candles 
- cubic foot. The recent lecture of Professor 

ne showed that the vigour of combination between 
hydrocarbons and oxygen was so great as to take 












































‘* Bournemouth” herein included, make a perfoct| precedence before that of ep ee It is clear, 
comparison impossible. therefore, that the development of gas manufacture 
| Lighting | British Thermal, Lighting | 
Name of Gas | Cubic Feet | Gross |. 28>Ung | i 
Works or Date of| of Gas per Heating) Power per — phos may oo, i. Steam Used _e 
System. Ton of | Power. | Feet. of Coal. ‘Ton of Coal. 
Poole 1908 14,165 | 551 | (14.26 7,804,915 | 40,398 er 8 gallonsof water per ton) 1 
| | | 
Dessau .. 1908 | 11,2569 | 604 16.45 6,800,436 37,066 (None 2 
| | 
Differences .. 2,006 | a 1,004,479 3,842 
Bourne Valley..| 1905 | 18,403 513 12.04 9,440,739 44,314 Continuous one 3 
Dessau .. -.| 1908 | 14,650 558 12.90 8,174,700 87,797 |2 hours out of 1} hours | 4 
Differences... .. | 9,753 | .. | .. | 41,266,039 | 6,517 
Bournemouth ../1905to| 15,424 553.5 | 18.70 | 8,202,405 | 41,554 |Averageot one test at Nine Elmsand| 5 
1908 | four at emou' 
Dessau .. 1907 14,084 552.5 11.08 (?)| 7,782,024 |  31,870(?) |Ditto of the fivejbest in heating value) 6 
to } 
- of 1908 a. 576.3 14.83 7,825,406 37,520 | Ditto of the five best inlighting value) 7 
mal | | 
Cuttnery, retorts) 1907 12,000 585 16.09 6,485,000 | 385,398 {No steam used | 8 
_ ncon | 











Lines 1 and 2 compare the continuous and the 
intermittent systems, when the steam entering the 
Poole retort was at a minimum, and that into 
the ‘‘ Dessau” was nil. Lines 3and 4 continue the 
comparison when the highest calorific results were 
attained, without restriction as to steam admission. 
Line 8, normal working of a London company 
making coal-gas only (see Times Engineering 
Supplement, page .146, of May 8, 1907). Line 5 
gives the average of five tests, with somewhat 
incomplete data. Line 6 gives the average of 
five tests selected out of eleven, taking the 
highest in calorific results. Line 7 is as line 6, 
but the selection made is the highest in illumi- 
nating results. 

It would seem from these figures that the con- 
tinuous system is the one which yields the greatest 
product of heating and lighting values. The coals 
used would not be identicai, but the differences are 
so striking that one is compelled to adopt the 
opinion poe until rebutting evidence is avail- 
able. Still it must not be overlooked that in these 
comparisons the heating and lighting powers per 
cubic foot are, on the whole, in favour of the inter- 
mittent system, and a final judgment must be with- 
held until the precise value of each factor that 
makes ag product has received further elucida- 
tion. is is especially necessary in view of the 
fact that the light from an incandescent mantle 
increases very rapidly as the flame temperature 


must still take es of hydrocarbons, and it 
cannot be said that water-gas alone meets the 
highest possibilities of the case. 

Closely akin to this question is the amount of 
variation in the quality of gas distributed to con- 
sumers. In an article published in May, last year, 
the present writer gave details of the extent to which 
this variation existed in the case of the three London 
companies, and from those figures showed that 
with coal-gas alone the variation was from 658 to 
526 British thermal units (gross), or a range of 
132, for a mean of 692, equal to 22.3 per cent. 
According to Mr. Hayman, in Berlin it has been cus- 
tomary, in the district of the Imperial Continental 
Gas Association, to have a variation from 620 
B.Th U. to 560 B.Th.U. (gross), or a range of 60, 
for a mean of 590, equal to 10.2 cent. ; but by 
using vertical retorts that variation has now been 
brought to 10 B.Th.U.—viz., 560 to 550 (gross), or 
1.8 per cent. In the words of Mr, Hayman at the 
London meeting, which are almost identical with 
those used at the same time by his chief in 
Berlin : ‘‘What is it that the consumer wants 
having regard to the present development of gas 
lighting? He requires for his sensitive inverted 
burner a gas of unvarying calorific power, specific 
gravity, and pressure. At Mariendorf and Ober- 
spree, by means of strict supervision, we have 
succeeded in maintaining the uniformity of the gas 
in a remarkable degree... . To produce gas of 
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this description the vertical furnace is the best and 
most economical in the field.” 

This recogoition of a valuable principle is highly 
to be commended, although it is not clearly stated 
from whence the uniformity springs. However, 
one fact is obvious—that if, by strict supervision, 
the intermittent operation will yield a uniform gas, 
much more ought the continuously operated be 
expected to succeed. That view is confirmed by 
five days’ tests at Poole, the illuminating power 
being 14.5 maximum, 14.2 mean, and 14 minimum 
prose toe candles respectively; and the calorific 

wer being similarly 566, 551, and 546 B.Th.U. 


Toss). 

These remarkably good figures of 3} per cent. 
range, in both lighting and heating, were from a 
single retort, and would naturally be better still 
when a number were in operation. 

In view of the recent decision of the London 
County Council to investigate the action of the 
sulphur — in London gas, and also the com- 
plaints of some of the other Metropolitan boroughs 
as to the same, it is instructive to know that the 
vertical retort secures a reduction in the quantity 
produced, as shown by the following figures, 
compiled from authentic sources :— 








Class of Grains of Sulphur 














Gas- Works. Coal Used. per 100 Cubic Feet 
Retort. of Gas. 

London .. Ordinary Durham 84.1 maximum 

ae ie eS he - 47.9 average 

‘i. " sa ~ a. 21.7 minimum 
Cologne .. aa o Westphalian \ 

ns? see at an ~ 17.85 
Oberspree ; ~ Lambton 12 
Dessau .. a 2 New Pelton 21.70 
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Altogether the prospects of advance in the gas 
industry are bright, and with the further co-opera- 
tion of gas engineers on both sides of the Channel 
great things may be expected with confidence. 
Progress will be very much facilitated when all the 
results are stated on a common basis, and towards 
this end the No. 2 Metropolitan testing-burner has 
been a great step. The advantages of this burner 
for research purposes are being appreciated on the 
Continent, and if the gross ca net calorific power 
of the gas be in all cases stated, as well as all 
volumes recorded at 15 deg. Cent. and 760 milli- 
metres pressure, or 60 deg. Fahr. and 30 in. pre:- 
sure, then a more ready comparison of results will 
be possible than hitherto. 





FLOUR-MILLING MACHINERY. 
(Continued from page 298.) 
No. II.—Tue CLeanine anp CoNnDITIONING OF 
THE WHEAT. 


In our previous article we described the machi- 
nery used for removing from the wheat, as imported 
into a modern mill, all large extraneous matter, and 
as much dirt and dust as possible. This is done 
principally by reciprocating or revolving sieves, and 
by subjecting the flow of grain through the several 
machines to a contrary current of air, a process 
known as aspirating. The grain, however, is still 
far from suitable for flour-making, as there are 
many impurities which it is not possible to remove 
either by sifting or aspirating. Among these are 
seeds, oats, barley cockle, rye, chaff, small stones, 
dirt, pieces of straw, string, and small pieces of 
metal. In order to ensure pure flour, and therefore 
bread excellent in colour and wholesome in quality, 
all of these impurities must be removed, wal at the 
same time the wheat must be thoroughly cleansed. 
The hair or beard—the fuzzy portion which grows 
on the end of the’ wheat—must be removed, as 
well as the thin transparent tissue which covers 
the surface. This is done by scouring and brush- 
ing. Particles of metal are removed by magnetic 
attraction in one or other of the machines, as shall 
presently be explained. The order of operation 
varies to some extent, according to the nature of 
the in, and in several instances important 
modifications are necessary for different wheats. 
It is not, however, possible to enter into these 
. fine distinctions, our intention being rather to 
indicate the general design and interesting mecha- 
nical details of the a evolved by the experience 
of such a firm as Messrs. Thomas Robinson and 
Son, Limited, of Rochdale. 

Avery important section in the cleaning plant is 
the washing and conditioning of the grain, for the 
secret of successful = very largely depends 
upon the condition of the wheat before it is ground. 





Washing, for instance, is adopted, not alone for 
the removal of dirt, but partly for the softening of 
the berry, so as to improve the colour of the flour. 
The tempering of Russian, Indian, and certain 
varieties of American wheats is especially neces- 
sary ; in other instances the berry in its natural 
state is sufficiently soft, a condition which especially 
applies to English wheats. After washing, the 
wheat is conditioned or dried by currents of dry 
air ; hot air israrely used. Thisis more important, 
because when the hot air meets cold, damp wheat, 
condensation is set up, which causes the wheat to 
sweat, and therefore gives more work for the 
conditioner to accomplish. To obtain the best 
results it is necessary before passing the wheat 
to the dryer to use a good current of dry air to 
evaporate the moisture still left, so as to bring the 
wheat to the required condition. It will generally 
be found that the majority of wheats only require 
air at a normal temperature to bring them to the 
best grinding condition ; 5 lb. pressure of steam to 
the dryer for heating the air will often suffice, and 
in a good many cases cold air is alone used. 

All wheat must, as we have said, undergo clean- 
ing, as without it the flour is apt to be speckled. 
The plan adopted is to subject the grain after wash- 
ing to rapid centrifugal action in what is known as 
a whizzer, so as to leave less work for the condi- 
tioner to do, and also to economise in steam con- 
sumption. Thus all the moisture, or as much of 
it as possible, is removed before the drying. It is 
only necessary to immerse very soft, dirty wheats 
in the washing-machine for the shortest possible 
time. 

The general arrangement of the machinery for 
cleaning and conditioning the wheat is illustrated 
in the section of the new Avonmouth mill on 
page 367, Fig. 18. There are here two complete 
units separated by the elevators, which up the 
middle, and each plant can deal with 160 bushels of 
wheat per hour; but at this mill also there is a 
third, or finishing, plant, capable of dealing with 
240 bushels. It will be seen that the wheat is fed 
from the central elevator to the zigzag separator 
placed on the top floor, and from this it flows 
successively through the various machines which 
we propose to describe in detail, adopting this 
rection as more or less a key to the general 
arrangement. The zigzag separator is generally 
similar in principle to the warehouse separator, 
which was illustrated and described in our previous 
article; but in this case there are five sieves 
instead of three. A plan and sections are given in 
Figs. 19 to 21, page 368, Fig. 20 being a view from 
the feed-box side, and Fig. 21 from the shaft-box 
end. The wheat is fed through a central chamber 
into a wooden hopper, and thence falls into the 
first sieve. It is met by the induced air of the 
aspirator, which carries away with it chaff, dust, and 
other light refuse into the expansion chamber, 
shown to the left of Fig. 21, where its disc 
into the spout is controlled by the two flap-doors 
or valves shown. When one valve is open the 
other is closed, so that the refuse may be delivered 
without interfering with the suction. The valves 
close by their own weight, and by the suction of 
the air. The wheat flows through the top sieve, 
which is covered with }-in. diameter perforated 
clothing, and on to a second sieve, which is 
inclined at an angle, and has a finer grade of 
perforated steel. The reciprocating motion causes 
the wheat to fall through the sieve on to a tray, 
which delivers it over a lip at the bottom on 
to the next sieve set at the reverse angle, and 
similarly it passes to the fourth sieve, which is 
parallel to the second. Thence the wheat falis 
through a channel at the side, passing along it to 
the head of the fifth sieve, which is inclined at 
an angle in a different direction to the second, 
third, and fourth sieves. The fifth sieve has a 
very fine mesh, and the grain passes over it to 
the leg aspirator, which removes from the wheat 
some of the dust in suspension. The straw, cobs, 
and other impurities which are separated in the 
various trays are removed in shoots. The machine 
is built of timber, and the reciprocating motion of 
the trays is obtained by eccentrics. The trays are 
worked in pairs, and are counterbalanced in order 
to obviate vibration. As covering, steel is 
favoured for the mesh in most cases, because it is 
more durable ; although, where the atmosphere is 
humid, or the wheat treated is for the most 
damp, zinc is adopted. It is also preferred in a 
ne many cases because much thinner covers 
can be used. Zinc, or tinned metal, however, is 





always used in the flour-milling plant in order 
to avoid any possibility of the flour being damaged, 
owing to corrosion of the material. 

When all the larger impurities have been sepa- 
rated from the wheat, there still remain many foreign 
seeds of corresponding size to the wheat, and these 
are separated out in ‘‘ trieur”’ cylinders, illustrated 
in the perspective view, Fig. 40, on page 380, which 
represents a battery of cylinders in which the wheat 
is equally divided into as many different parts as 
there are cylinders—in this case seven. Figs. 22 
and 23, e 368, illustrate the chief feature of 
these cylinders. In connection with the supply 
of grain to these cylinders there is generally used 
a feed-divider and magnetic separator in order that 
the supply may be separated into a number of 
equal parts, and also to separate all particles of iron 
and steel left in the wheat. The feeder, or divider, 
may first be described. As shown in the cross- 
section, Fig. 24, page 368, the material first passes 
into a hopper of wood, lined with sheet iron, be- 
cause the flow of wheat would quickly wear away 
the timber. The feed-roll revolves at the foot of 
the hopper at 40 revolutions per minute. The rate 
or depth of flow over the roller is regulated by 
means of a feed-gate made of sheet steel, and 
mounted on a hinge at the top, where the counter- 
balance spring holds the gate up to the roller, as 
shown in the section. The spring is so set that 
the hopper is kept automatically filled with wheat. 
Increased tension on the spring reduces the play of 
the feed-gate and the depth of flow. This system 
of feeding is very largely adopted in other processes, 
notably in the supply of wheat to the roller- 
mills. The wheat falls from the roller on to a steel 
inclined plate, passing a flap interposed to further 
regulate depth of flow. Underneath this inclined 
plate, as shown in Fig. 24, there is placed a series 
of electro-magnets, set in plaster of Paris, to arrest 
any metallic substances which may be left in the 
wheat. As the efficiency of the magnets is depen- 
dent upon the removal of these particles at frequent 
intervals, a scraper or bucket is attached to the 
endless sprocket-chain shown in the perspective 
view on page 380 (Fig. 41). It is kept continuously 
in operation by means of bevelled gear connected 
to the feed-roller. Under the inclined plate there 
are fixed, at intervals of about 3 in., partitions to 
divide the flow of wheat into as many portions as 
are required to feed each cylinder of the machine 
illustrated in Fig. 40. | 

The wheat, thus clear of metallic particles, is fed 
in a constant stream into the cylinders illustrated 
by Fig. 40. The grain is fed through the vertical 
spouts, while the cranked spouts are for exhausting 
dust from the cylinders. This exhaust is con- 
nected to an air-trunk, kept clean by means of a 
slieve, which is occasionally pulled theongh it by 
hand. ‘The cylinders are set at an incline, and 
are rotated at a slow speed. varied to suit the 
diameter of the cylinder. Each cylinder - cover 
is constructed of zinc, in which there is drilled a 
series of cavities varying in size according to the 
grade of wheat being treated. The cylinders, for 
instance, for extracting cockle and seed from the 
wheat have cavities which vary from 3 millimetres 
to 44 millimetres in diameter ; while cylinders for 
extracting oats and barley have cavities varying 
from 8 millimetres to 10 millimetres in diameter. 
The —_ is from 10 to 20 revolutions per minute, 
according to the diameter, and the grain containing 
wheat, oats, barley, cockle, and other seed, is fed 
into the cylinder proper at its upper end, as shown 
by the vertical feed-pipe, Fig. 40. As the cylinder 
rotates, the grain, falling either into or over the 
cavities in the interior surface of the cylinder, 
travels upwards, as shown in Fig. 22, until it reaches 
a certain height. Within the cylinder there is an 
adjustable hopper pivoted on the axis, and having a 
worm-conveyor inside, This hopper may be adjusted 
to any height, so as to catch the grains as they fall 
— < = rat ea scra are fitted —— 

e lip of the hopper, to prevent larger uni m 

ing, and leaving only the smaller particles to fall 
into the hopper. These latter are conveyed to the 
further end of the cylinder by means of the con- 
veyor inside the hopper: The larger particles in- 
clude the large oats, barley, and peas, while the 
smaller particles, which fall into the bottom of the 
linder, include wheat, cockle, seeds, and stones. 
he two collections are deposited in separate out- 
lets at the same end of the machine, the discharge 
from the conveyor being separate from that of the 
cylinder. The small ins are conveyed to the 
cockle cylinders, which make up the second row in 
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the separating cylinders, illustrated in Fig. 40. 
These are exactly similar in construction to the 
upper tier, and the illustration shows the upper 
discharge from the hopper, and the lower from the 
cylinder. These lower cylinders, however, are 
clothed with covers having much smaller indents 
than the barley cylinders. In these cylinders 
the cockle and small seeds are lifted by the 
rotating of the cylinder, and deposited in the 
hopper, whilst the pure wheat, which is larger, is 
left behind. This, of course, is arranged by the 
nearness of the lip of the hopper to the interior 
wall of the revolving cylinder. The deposit from 
the hoppers into the trays passes through what are 
known as the re-treating cylinders, which make a 
still further separation. But prior to this the grain 
is graded, on a rotary inclined sieve covered with 
zinc suitably perforated, into three divisions, A, B, 
and ©, for separating barley, oats, and grass 
seeds respectively; A taking the small, B the 
medium, and C the large oats, &c. Underneath 
these cylinders are placed three more—D, E, and 
F. The deposit from the tray of A is fed into 
cylinder D, the deposit from B into E, and that 
from C into F. The cylinders D and E extract cockle 
and seed, leaving behind the pure wheat. D extracts 
the small seeds and cockle, and E the seeds which 
are larger than the cockle. The cylinder F is quite 
different from any of the others. It consists of an 
ordinary cylinder with a cover having rectangular- 
shaped holes, sufficient in size to allow the wheat 
to pass through. The peas are left behind, and 
tail over at the end of the cylinder. 

The system of drive in both trieur and re-treating 
cylinders is well illustrated in Fig. 40. The shaft 
carried on the frame is driven by belt-pulley, and 
from this shaft there is an endless belt which drives 
three cylinders, passing first underneath the third 
from the end, thence over the top of the end cy- 
linders and over the pulley on the shaft, and down 
underneath the centre cylinder; then over the 
pulley on the shaft and underneath the third from 
the end. The same system is adopted with the 
four cylinders to the left of the group. Formerly 
a system of gearing was adopted, but this was dis- 
pensed with in favour of belts. This system might 
have been adopted for the whole group of seven 
cylinders, but the countershaft beariug interfered 
with the endless-belt arrangement, and the groups 
of three and two have been arranged to suit this 
bearing. 

Before washing the wheat is subjected to a process 
of scouring, in order to remove the ‘‘hair” or ‘‘beard” 
which grows on the wheat, and for this purpose it 
is subjected to the rigorous treatment of the wheat- 
scourer illustrated in Figs. 26 and 27, page 368. 
The sieve adopted in this case separates any 
that may be left in the wheat. This sieve is not 
generally used when there is a zigzag separator 
applied in the earlier stages of the process. Where, 
however, a high degree of purity in the flour is 
aimed at, it is adopted as an additional safeguard. 
The wheat is fed into a hopper similar to that in the 
zigzag separator illustrated in Figs. 19 to 21, but 
before passing to the first sieve it undergoes a strong 
aspiration, to remove any dust or ‘‘ beeswing.” 
The air suction in this case is very strong, and the 
expansion chambers and trunks are in consequence 
of large size, so as to,collect the dust more effectu- 
ally. The fan has a large capacity, and runs at about 
600 revolutions per minute. It is of importance 
to ensure that the degree of aspiration is neither 
too high nor too low, and to ascertain this samples 
can be taken from the expansion chamber, the 
state of the dust and chaff being ascertained to see if 
any wheat is carried over with the draught. The 
degree of aspiration can be modified without alter- 
ing the fan speed by opening a valve in front of the 
expansion chamber, as shown to the right in Fig. 27. 

The sieve is clothed with steel; the holes are 
oval-shaped, so as to allow grains of wheat to pass 
through, and under the sieve there is an incline, to 
allow the wheat to pass over a lip into a chamber 
communicating with the scouring cylinder which 


forms the lower part of the machine. The cylinder | sys 


has cast-iron ends with steel covering. It is revolved 
very slowly by means of spur-gearing, so as to 
equalise the wear on the casing. Through the 
cylinder is a shaft which runs at a speed of 400 to 
700 revolutions per minute, according to the size 
and capacity of the-machine. This shaft is fitted 
with a series of beaters consisting of plain steel 
blades fixed on to a solid drum at an angle to 
enable them to serve also the purpose of conveyors. 
The action is to beat the grains against each other, 


the friction assisting to remove the ‘‘ beard” and 
filament of bran. The cylinder, it will be seen 
(Fig. 26), is conical, to facilitate the passage of the 
wheat tothe discharge end, where the grain is again 
met by a powerful aspiration. The dust and dirt 
loosened . the scouring action fall through the 
apertures in the cylinder, and into hoppers under 
the machine. ’ 

The wheat is now ready for washing and condition- 
ing ; but first we will briefly recapitulate the different 
classes of wheats, which are divided into three dis- 
tinct grades—hard, medium, and soft. The hard 
and dirty wheats are, as a rule, Indian and cer- 
tain varieties of hard Russian grain. The medium 
varieties are those from Argentina, America, and 
Australia, while the softer grains are, as a rule, of 
British growth. The hard and dirty wheats first- 
named have to undergo a prolonged washing, their 
hardness justifying a long immersion in water, as 
the absorption of moisture improves their condi- 
tion preparatory to milling. e medium wheats 
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Env EnevaTIon OF THE WHEAT- 
CLEANING PLANT. 


also require washing, although it is not nece: to 
subject them to the same softening process. e 
English wheats, on the other hand, being soft, 

uire very careful washing ; damping alone is often 
suflicient, and in a good many cases they are only 
dry-cleaned. This latter class of wheat lacks the 
strength that most of the foreign wheats possess, 
and prolonged washing would only tend to de- 
crease it. 

Preparatory to washing and conditioning, very 
hard and brittle wheats are treated in a steaming 
apparatus, simple in construction, consisting of 
a worm conveyor, into which steam is injected, 
the main having a valve enabling the steam 
to be lated to suit different classes of wheat. 
Steam has the effect of toughening the bran before 
milling, so as to make broader bran on the break 


item. 

The next machine is the most important in the 
cleaning depaitment—the wheat- ing machine, 
Of this machine a section is given in Fig. 25, 
page 368. The worm B is exceptionally large— 
about 18 in. in diameter—and at the junction of 
the stoning-box A and the worm B there is a valve 
consisting of two movable slides, triangular in 
section, which clear the cylinder at the base, and 
through the centre the worm spindle passes; 





these triangular discs may be either drawn towards 





each other or from each other, so that it is possible 
to vary the extent of the opening sufficient to pass 
water of varying volume to facilitate the stoning 
operations. @ worm consists of a number of 
paddles fitted at intervals, and placed at an angle 
of 70 deg. ; the trough in which the worm runs 
is of copper, and allows the dirty water to drain 
away. opper is used to prevent corrosion ; 
indeed, in some cases the complete structure is of 
coast. This is particularly so where the water is 
likely to be deleterious to cast iron. The worm 
sucks the water through the opening between the 
slides of the valve, the opening being regulated to 
give a pressure sufficient to carry the wheat up with 
the worm, and allow the stones to drop into the 
stoning-box A. The wheat is conveyed to the far 
or upper end of the worm, and falls into the stoning- 
vat O. This consists of a cone, on to which the 
wheat falls, and around the cone there is a tube by 
which the water circulates, flowing over an annular 
sill, and carrying with it the wheat, which descends 
around the cone. Inside the inner tube there area 
series of paddles placed at intervals for the purpose 
of stopping any sudden rush of water towards the 
surface, as this would be detrimental to the stoning 
action. Between the inner and the outer tube, 
or annular sill, there is a channel to allow the 
stones to pass. The wheat, carried by the over- 
fiow of water, falls into the continuous worm E— 
12 in. in diameter, conveying the wheat out of the 
tank F. The water is allowed to drain away through 
a perforated brass casing, and the wheat undergoes 
a final rinsing from the clean-water supply flowing 
from the inlet pipe. The machine is arranged on 
the return system, to enable the water to be used 
over and over again, the dirtiest water being used 
in the preliminary stoning and washing in the worm 
A, while the water used for rinsing the wheat, after 
passing through the brass casing, falls into the divi- 
sion of the tank to the left of Fig 25, and is thence 
withdrawn by means of a pump, and delivered to 
the supply-tank fitted about 10 ft. above the ma- 
chine. e overflow of this supply-tank is con- 
nected to the first stoning-tank, while the bottom 
of the supply-tank is connected to the valve at the 
side of the stoning-vat C for regulating the pressure 
of water for stoning. Mud-valves are fitted at the 
bottom of the tanks, and there is an overflow-pi 
to both tanks having a connection with the drain. 
This return system is important when the supply 
of water is limited, as 800 gallons per hour of clean 
water is sufficient for stoning to 240 bushels 
per hour. The conveyors in the machine, and also 
the pump, are operated from the counter shaft. 

As already mentioned, it is desirable, especially 
in the case of the softer grains, to dry the wheat by 
currents of dry air. The type of machine used for 
removing superfluous moisture from the wheat is 
the vertical wheat-whizzer, illustrated by Figs. 28 
to 32, page 369. This machine is designed so that 
as the wheat enters it is met by a series of lifters, 
travelling at a velocity of about 3000 ft. per minute, 
which lift the wheat to the top of the machine, 
whence it is delivered by means of the spout. The 
machine consists of a drum mounted on a standard 
as shown, fitted with lifters. The drum is sup- 
ported by a footstep bearing, and is driven by a 
pulley at the top, Fig. 30. The wheat is fed in 
at the inlet shown near the base (Fig. 32), and 
is whizzed by the centrifugal action of the lifters 
which raise the grain to the top of the machine ; at 
the same time currents of air are drawn through the 
upper and lower centres of the drum, and the water 
is expelled through the galvanised steel casing. 

The form and shape of the lifters, which are of 
angle section cut away, as shown in Figs. 28 and 29, 
give the desired effect of thoroughly whizzing 
the wheat without any abrasion of the bran. The 
drum is carefully balanced to prevent vibration. 
It is fixed on a vertical steel shaft, and consists of 
three or more cast-iron spiders, to which the steel 
lifters are bolted. The outer steel casing, made in 
segments, is bolted to a cast-iron ring accurately 
turned on the inside, so that it may be absolutely 
concentric with the whizzer-drum. This casing is 
in four or more sections, and outside of it again is a 
sheet. steel cover, to prevent the water from splash- 
ing over. The whizzer-shaft rests on a special 
footstep, and a constant supply of oil is fed to the 
bearing by an oil-pipe extending half way up the 
casing. 

The wheat is then passed, except when washing 
very hard and ae wheats, when = Lt considered un- 
necessary to subject it to any further ing 
cess, to the condihionst or dryer. This a ts 
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simple appliance, consisting of two or more vertical 
columns with walls of perforated steel, plated to pre- 
vent corrosion. Into these the wheat is fed through 
a hopper at the top; the rate of flow being regulated 
by a valve worked in conjunction with the outlet, 
where there is roller feed to ensure a constant rate 
of flow. This rate is importans for regular drying. 
At certain intervals in the columns there are placed 
turnover slats, so that in descending the column 
in a constant flow the wheat may be turned over 
to ensure every side of it being exposed to the 
drying action of the ascending warm or cold air. 
At the base there is a hot-air chamber consisting of 
a number of steam-pipes, through which the steam 
is passed at a pressure to suit the class of wheat 
being treated, and the condition to which it is 
desired to bring it ; the air to be heated is drawn 
through these pipes. With ordinary wheats the 
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steam pressure is sometimes from 4 lb. to 5 Ib., 
but in the case of soft wheat, or ordinary wheat 
which has become damp through bad harvest 
weather, the pressure may be 15 lb., and in some 
cases as much as 30 lb. or 40 1b. is used; normally, 
however, from 3 lb. to 4 lb. suffices. The height 
of these conditioners varies. In some cases, as shown 
in the general arrangement, Fig. 18, the columns 
may extend through three or four floors. A fan is 
fixed at the top for exhausting the air through 
the columns of wheat, the bottom of the dryer is 
open to allow the cold air to pass. The machine 
is divided into two sections, the upper part being 
for the hot air, and the lower for the cold. 
Arrangements are made so that the ‘‘ beeswing”’ 
and bran liberated by the draught of air are blown 
into a ‘* Cyclone” dust-collector. 

This drying process is a very important item in 








ensuring not only the quality of the flour, but the 
uniform capacity of the mill. This is regulated 
by the conditioner to a certain extent, and it is 
therefore necessary to have an apparatus by which 
the operator is able to tell at a glance any variation 
in the weight of the wheat delivered from the con- 
ditioner. This measurement is accomplished by 4 
vimeter, or conditioner gauge, illustrated in 
Fig. 39, page 369. It consists essentially of a 
receptacle, through which the wheat from the con- 
ditioner pours in a continuous stream. For this 
ur a small spout is connected to the main 
vt veil from the conditioner, so that by-pass 
wheat flows through a nozzle at the end of the feed 
inlet of this gravimeter, the opening of which is 
proportionate to the full flow from the conditioner, 
and the feed-exit also exactly corresponds with the 
feed-inlet, so that there is a continuous flow, and 
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at the same time the gravimeter hopper is kept con- 
stantly full. The receptacle or hopper is nced 
on knife-enges on one end of the scale-arm, while 
at the other there is a tension spring adjusted to 
counterbalance the weight of the wheat, Should 
the weight of the hopper contents vary, the 
fact is at once indicated by the pointer at the 
far end of the scale-arm. The receptacle is of 
brass enclosed in a brass casing, and the valves 
are of the screw type, whereby the two sides of 
the nozzle are advanced towards or receded from 
each other. 

The wheat is delivered from the conditioner to 
the blending-bins, which closely resemble the silos, 
and are almost invariably built of timber, so that 
there may be no corrosive substance from steel, 
or dust from ferro-concrete or brick walls, to affect 
the comparative purity of the wheat. In these bins 
the dryer and harder wheats are mixed with the 
softer varieties for milling. This is important, as 
the percentage of moisture in the wheat should not 
vary, whilst the grain should be in a meliow and 
ripe condition. After this blending, the wheat is 
taken to clean wheat-bins, which hold a sufficient 
— for a 24-hours’ run of the milling-plant. 

‘his completes the description of the various 
machines in the preliminary cleaning process, the 
general arrangement of which is given in Fig. 18. 

Before the actual process of milling, however, 
the wheat is subjected to a final dry cleaning or 
scouring with brushes. The first machine ned in 
this final cleaning process is a wheat-brush, which 
removes all bran, powder, or dust adhering to the 
berry, and gives it a final polishing before milling. 
The machine closely resembles the wheat-scourer 
already described and illustrated in Figs. 26 and 
27, but in this case, instead of the conical drum 
being fitted with beaters, the cast-iron arms fixed 
to the shaft are fitted with strong brushes, to give 
the wheat a final brushing or polishing. The shaft 
runs at 400 revolutions per minute or more, accord- 
ing to the capacity. This completes the final 
process of cleaning and conditioning, and the grain 
flows from this last-named machine to the break- 
roller mills, which will fall to be described in our 
next article. 

Before concluding this article, reference may be 
made to one or two special machines, which are 
not indispensable to the modern cleaning plant, 
but are of considerable interest. The first of these 
is an emery scourer, used in countries, such as India 
and Russia, producing very hard and dirty wheats, 
The scouring can then be much more drastic than 
with softer grains, and in this way hard lumps 
of clay or dirt not removed by the earlier scouring 
or washing processes can be dealt with. The emery 
scourer illustrated in Figs. 35 to 38, page 369, and 
in perspective in Fig. 42, page 380, is also used on 
the Continent in mills where there is no washing 
me 8 Such mills make a point of trying to remove 

y the dry process the germ and outer covering of 
bran—a process which is the more advantageous in 
places where there is no continuously adequate 
supply of water, and where little or no moisture is 
required in the grain. Instead of the ordinary casing, 
such as is adopted for the cylinder of the wheat- 
scourer, Fig. 26, the emery scourer is fitted with a 
casing having a special preparation of emery, against 
which the grain may be driven, with the greatest 
possible severity, by serrated beaters revolving at 
a high speed. The wheat is fed into the hopper 
shown in the various sections, where it is subjected 
to a strong aspiration, and thence it flows into the 
cylinder by means of an inclined spout, seen in 

igs. 35 and 37. Here it is met by swiftly- 
revolving beaters, consisting of steel blades about 
4 in. thick, bolted to cast-iron brackets on the 
shaft. The shaft runs in self-lubricating bearings, 
as shown in Figs. 35, 36, and 42, at a speed of from 
350 to 500 revolutions per minute, according to 
the capacity of the machines, which vary from 50 to 
250 bushels per hour. A fan is attached, as shown 
in Fig. 36, to the same shaft a3 the beaters, for the 
sake of convenience in construction ; these fan aspira- 
tions are arranged in the same way as in the ordinary 
wheat-scourer, and are clearly shown in Fig. 36, 
the air being induced through the incoming and out- 
going streams of wheat. The cylinder is constructed 
of timber, to take the emery. Part of the cylinder 
is fitted with a piece of perforated steel, to allow 
any dust loosened in the scouring to fall into the 
hopper provided for it. Fig. 38 shows a plan of the 
aspiration trunks at the top of the machine, and 
clearly indicates the division of the trunk for the 
double aspiration, and for the deposit of the dust 








and ‘‘ beeswing ” extracted from the feed-inlet and 
from the outlet for the grain. 

Another machine often used is a separate wheat- 
aspirator, for removing dust, and it is illustrated 
in Figs. 33 and 34, the arrows here, as in other 
machines, showing the direction of the air-currents. 
In this case the aspiration is dissociated from any 
other process of cleaning, either sifting or scouring. 
The machine is for removing dust, chaff, and other 
light extraneous matter from the wheat, and can 
be adjusted to suit any particular grade of wheat. 
The wheat falls on to a revolving cast-iron disc, and 
is evenly distributed around it under the hood. 
This disc, which is revolved at 190 revolutions per 
minute by bevel gearing, as shown, distributes by 
centrifugal force the wheat in an even layer all 
round the hood. Currents of air are drawn, by 
means of a fan—not shown on the diagram —through 
the wheat as it falls on to the disc and conveys the 
impurities with it. These are deposited in the 
expansion chamber, where the direction of the flow 
of air is deflected. The dust is removed by fla 
valves, and any dust which escapes with the air 
is arrested by the dust-collector attached to the 
fan-outlet. e valve, with the quadrant shown, 
is for regulating the volume of air, and the wheat 
drops into a hopper under the revolving disc. 


(To be continued.) 
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SECTION G.—ENGINEERING. 
(Continued from page 334.) 
Derects or Moror-Cars. 

In our last issue we reported the discussion on 
Mr. Lanchester’s paper, which was the first taken 
on Tuesday, September 8. The second paper read 
that morning was entitled ‘‘ The Causes of Wear in 
Motor Vehicle Machinery,” and had as its author 
Mr. F. A. Royce, M.I. Mech. E. This paper will 
be found in full on page 394 of this issue. 

The discussion was opened by Mr. W. Worby 
Beaumont, who expressed his great interest in the 
paper, Mr. Royce being recognised as one of the 
makers who coupled sound mechanical knowledge 
with special experience in car construction. The 
design of motor-car details had originated with 
amateurs, who, at the outset, were the only people 
who would give time and money to the matter. At 
one period, accordingly, any one who could use 
a drawing-board, and had been for some time in a 
French motor-works, was taken on here as a de- 
signer, though in very many cases unpossessed of 
any real appreciation of the mechanical questions in- 
volved. Referring to the gear-wheels now used, Mr. 
Beaumont remarked that these were only one-tenth 
the size which, before the advent of the motor-car, 
would have been considered necessary to transmit 
the power. This result had been partly arrived 
at by the use of special materials, but mainly by the 
provision made for bath lubrication, with the result 
that the teeth which engaged never came into actual 
contact with each other, since before the oil-film 
was squeezed out from between two teeth another 
pair of teeth had taken up the load. He had seen 
cars taken to pieces after a run of 15,000 miles, in 
which not a single working part had been touched. 
The teeth were in such condition that one could 
not tell that they had been in use for more than 
five minutes. The same remark might, indeed, be 
made as to other parts of the car. 

Professor E. G. Coker, who spoke next, asked if 
the author had made any experiments on the actual 
temperature attained in the walls of the twin cy- 
linders, which, he said, were liable to be deformed 
by heating. In his own experiments on gas-engines 
he had found no part of the cylinder wall rise to a 
temperature of more than 250 deg. Cent. even when 
the cooling water was supplied at boiling point. 

Professor Dawson Turner, as a user of motor- 
cars, asked if the author had found any difference in 
the wear of tyres when the car was driven by a live 
axle and when a chain-drive was used. is own 
experience was that the wear was much more rapid 
with the live axle. He had, he might add, been 
troubled with a slipping clutch, and had been told 
that the cause was an insufficient area. He desired 
to ask if this was likely to be correct, as it used to 
be said that the friction in such cases was inde- 
pendent of the area in contact. Finally, would the 
author say whether for long wear he favoured a slow 


or a fast-running e? 
Mr. Royce not being present, there was no reply 





to the discussion, and the meeting passed on toa 
paper by Sir Howard Grubb. 


Criock-Drivinc MECHANISM FOR TELESCOPES, 


For visual observations, Sir Howard said, it was 
sufficient if the driving mechanism of an equatorial 
telescope would keep its rate for a few minutes only ; 
but for spectroscopic and photographic work the 
essentials were not only higher in order, but 
different in character. In the old type of clock, 
which, as stated, had proved very suitable for 
visual work, a set of governor-balls, moving at a high 
speed, rubbed against a metal ring. Any tendency 
of the speed to rise introduced greater friction at 
the contact of the balls with the ring, and vice vei'sd, 
and with this simple arrangement very excellent 
results were obtained. A good clock of this type 
could be relied upon to drive the telescope within ;}, 
to x} of the normal rate. In this arrangement, how- 
ever, no attempt was made to correct any errors of 
position which might arise, and such errors would 
accordingly accumulate unless corrected by a hand- 
adjustment. This was not sufficient in the case of 
photographic work, for which a suitable clock must 
include provision for wiping out any errors of posi- 
tion which might arise, and not merely bring back 
the rate to normal when disturbed. Unless the 
errors were thus wiped out, the star images would 
be represented by trails instead of by points. All 
attempts to mechanically connect a standard pen- 
dulum with the telescope-driving clock had resulted 
in failure, owing to the great inertia of the tele- 
scope, which resulted in the pendulum being put 
wrong, instead of the clock right. The difficulty 
had, however, been got over by two forms of elec- 
trical control, of which the latest had recently been 
fitted, with highly satisfactory results, to the 24-in. 
equatorial at Oxford University.* The new form is 
not more accurate than the old, but is simpler, and 
requires less adjustment. The original form, which 
had been fitted to most of the equatorials used in 
making the photographic chart of the heavens, was 
described by us fully at the time of its introduc- 
tion,t and it is shown diagrammatically in Fig. 13. 
In this arrangement two sets of epicyclic gears 
were provided at the lower end of the five-part 
shaft A! A? A® A* A, shown in the figure, the 
upper end of which was geared to a worm, which 
in its turn drove the telescope. A second set of 
epicyclic gears was shown near the top of the 
same shaft, but these were used merely for ad- 
justing the telescope by hand. The wheel m 
was keyed to the shaft A®, but the wheel n was 
loose, motion being transmitted to it through the 
pinion r, which was mounted on the plate /, which 
normally ran loose. The wheel m had 164 teeth, 
whilst » had 160. Above this set of gears came a 
similar arrangement, as shown ; but here the wheel 
o had 160 teeth and p 164, so that when the plate 
carrying the pinion r! was locked the upper portion 
of the shaft rotated slower than A°. By locking one 
or other of the pinion plates, therefore, the upper 
portion of the shaft could be driven either faster or 
slower than A°, thus providing a means of cancel- 
ling any position error which might arise. This 
locking or unlocking of the plates was effected by 
an electrical relay. In some cases this relay had 
been worked by the standard clock of the observa- 
tory, but this was a bad plan. In the first place, 
astronomers were very averse to couple anything 
up to their standard clock ; and in the second place, 
were this done, there was no possibility of driving 
the clock at a slower rate, as was sometimes desir- 
able in order to correct for the effects of refraction. 
As was well known, the apparent position of a star 
was different from its true position by an amount 
which diminished as the star approached the 
meridian. Even then, however, to compensate 
for the slight error still remaining, it was necessary 
to give the telescope a small losing rate, and at 
some observatories tables had been prepared show- 
ing what this rate should be for all altitudes. 
Hence it was best to control the driving of the 
clock by a simple pendulum, which was made 
with a very heavy bob, and once started by hand, 
would beat for three or four hours without further 
attention, and needed, accordingly, no driving 
mechanism to keep it going. The rate of this 
pendulum could be altered by adding weights to 
the bob. This dulum was shown diagram- 
matically at G, Fig. 13. At each beat it sent a 





* This telescope was fully eet and described in 


ENGINEERING, vol. lxxxii., page 819. 
+ See Evcrngentne, vol. xlv., 402, 
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pulse of electricity, which, if the telescope had 
either gained or lost on the pendulum, operated 
a relay which clutched the disc carrying the appro- 
priate pinion, and therefore speeded either down 
or up the worm-shaft of the telescope, in this 
way bringing the latter back to its proper posi- 
tion. In the original form of the apparatus the 
current from the pendulum went to a three-part 
wiper or brush, which passed over three distinct 
rings of contacts mounted on the driving shaft. 
The contact-pieces in the two outer rings were 
each of such Tength that one of them passed under 
the brush in half a second, and there were thus half- 
second intervals between successive contacts. The 
lower ring of contacts was set a little in advance of 





telescope was altered until the pulses of current 
again passed away by the central line of contacts— 
that is to say, when the departure of the clock from 
the pendulum had been corrected. By this arrange- 
ment the error could never, the speaker said, 
amount to one-twentieth of a second without 
being automatically wiped out. The system 
just described had, he went on, been used for 
nearly all the telescopes employed on the astro- 

aphic chart and had been found to act very well, 
bat had lately been simplified by abolishing the 
three lines of contacts and the relays. The new 
arrangement was represented in Fig. 14. Here the 
notched disc shown was, he said, mounted a fric- 
tion fit on the driving-shaft of the telescope. At 
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the top set, so that the brush had always left one 
contact before that on the upper ring reached it, and 
in the meantime rubbed over a contact carried on a 
ring between the two. This contact wasa very short 
one, not more than a quarter of a second wide. If 
the clock rate were normal, all the electrical pulses 
sent by the pendulum passed away by the middle 
set of contacts, one of which under the brush 
exactly as the pendulum closed the circuit. Should, 
however, the telescope either gain or lose on the 
clock, the central contact would have either left 
the brush or not reached it, at the time of closing the 
circuit, and the pulse of electricity would, there- 
fore, flow away by either the top or the bottom line 
of contacts, and thus be diverted through one or 
other of two relays connected to electro-magnets, 
which operated the clutches on the pinion discs. 
The proper dise being locked, the rate of the 

















each second the pendulum sent a pulse through the 
electro-magnet, and pulled down the lever shown. 
The outer end of this lever entered one of the 
notches on thedisc. Should the telescope be keep- 
ing time, nothing further happened, and the lever 
sprang back again, leaving the disc free to go on. 
Should, however, the telescope get out of step, the 
notch was not in its proper position to receive the 
lever when the latter was sent down by the pen- 
dulum current. Consequently the lever in its 
descent moved the disc relatively to the shaft, and 
should the error in position of the telescope exceed 
one-twentieth of a second, one or other of the two 
contacts shown at S, S' was closed, thus establish- 
ing a circuit through one or other of the clutch 
mechanisms for the first motion shaft of the tele- 
scope. As a consequence the appropriate epicyclic 
gear was operated, and the error in the position of 
thé telescope cancelled. The new arrangement was 
not more accurate than the old, but was much more 
easily adjusted. 

The discussion was opened by Sir David Gill, 
who said he had had a large experience with the 
older arrangement, which had worked very well, 
though the final form a d to be still better, 
and this he had noted with much interest, driving 
a clock perfectly at the soirée on the previous 
Thursday. 

The next speaker was Dr. Rambaut, of Oxford 
Observatory, who said that having had the advan- 
tage of working for the past few years with a tele- 
scope driven by the new construction described by 
Sir Howard Grubb, he was the better able to appre- 
ciate its good points, the more so, in that he had had 
previously a rather varied experience in trying to 
work with an inefficient form of clock. The delicacy 
of the adjustment, he added, was remarkable. At 








Oxford the tube of the telescope was 22 ft. 6 in. 
long, so that a second of arc was represented by a 
linear measurement of less than ,j,5 millimetre, 
whilst in their photographs they aspired to keep 
the position of the images true to +}, second, or tu 
less than ,: 9) millimetre. The telescope weighed 
7 tons, and the fact that this degree of accuracy was 
secured in its movements was a very wonderful 
achievement. One advantage of the pendulum 
drive lay in the ease with which the error due to 
refraction could be corrected. To this end, at the 
Radcliffe Observatory, Oxford, tables had been 
prepared, by referring to which the rate of the 
telescope could be immediately adjusted by adding 
the appropriate weight to the pendulum. The re- 
fraction, in fact, was so considerable that they 
never used the standard clock rate. For a star 
near the equator the clock should be retarded 16 
seconds per day, whilst for one near the pole 
it might be necessary to accelerate the motion 
at the rate of two minutes per day. At Oxford 
the chief advantage of the new arrangement had 
been found to lie in its simplicity. It was 
quite unusual for any adjustment to be required, 
whilst with the older pattern, though it was equal 
in accuracy, there was more likelihood of the device 
being disturbed by dust getting under the con- 
tacts. In answer to a question asked from the 
body of the hall, Dr. Rambaut said that they had 
found at Oxford primary batteries quite satisfactory 
for driving the whole of the mechanism, accumu- 
lators not being necessary. This was the case 
because the pulses from the pendulum were very 
small, whilst the heavier currents operating the 
clutches did not pass oftener than about once in 
two minutes, and then did not last more than one 
second at a time. 

Mc. Worby Beaumont spoke next, asking the 
author whether in the original form of clock, such 
as was used for visual work, there was any difficulty 
in getting a constant friction between the governor 
balls and the ring against which they pressed. In 
an old form of arc-lamp, in which a somewhat 
similar arrangement had been used for keeping the 
carbons in adjustment, it had been found most 
impossible to maintain a uniform frictional re- 
sistance. 

The parting iam adjourned till the following day, 
Wednesday, the 9th inst., when Mr. Duga'd Clerk 
again occupied the chair. 


Tue SrrenotxH or Roratine Discs. 


The first paper taken was entitled ‘‘ Experiments 
on Rotating Discs,” and had_as its authors Mr. J. 
Brown, F.R.S.,and Professor Maurice F, Fitzgerald, 
being read by the latter. Professor Fitzgerald stated 
that two rubber discs had been used in the experi- 
ments. Of these, the one was solid, of the form shown 
in Fig. 15, being 12 in. in diameter, 24 in. thick at 
the middle, and 4in. thick attheedge. Thesecond 
disc, represented in Fig. 16, was also 12 in. in dia- 
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meter, but was be thick at the edge and 3 in. in 
the middle, whilst it was pierced at the centre with 
a 1}-in. hole. The sides in this instance were hyper- 
bolic curves. The experiments were made primarily 
to determine from a measurement of the strains 
under rotation whether such formule as those given 
in Stodola’s treatise on the steam-turbine were rea- 
sonably trustworthy. At the same time, the speaker 
pointed out that these formule had been derived on 
the assumption that the strains were small, whilst 
in his experiments they were 24 per cent. to 30 per 
cent. of the original dimensions of the disc. In 
the tests the discs were mounted on the lower end 
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of a vertical shaft, driven at a _ = by an 
electro-motor, as indicated in Fig. 17. By means of 
a mirror an image of the revolving disc was reflected 
into a camera, and photographed there. Prior to 
this concentric circles were marked on the rapidly- 
rotating disc (which ran steadily, like a sleeping 
top) by just touching it with a soft-lead pencil. 
tg.16,. RADIAL DISPLACEMENTS. 
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The motor being stopped, the disc was brought to 
rest, and a second photograph taken. Measure- 
ment of the two shctegan gave the strains, 
which were then compared with Stodola’s formula :— 


u r\p r \@ r\? 

+= 15) +M(R) + (R): 
The measured strains for the perforated disc were 
given, he stated, in Fig. 18, and from this it could 
pe seen that the maximum strains occurred, not near 
the centre of the disc, as indicated by theory, but 
elsewhere; whilst the general distribution of the 
strain was extremely different from that corres- 
ponding to the formula. In the case of the solid 
disc, the displacements for which were represented 
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in Fig. 19, the agreement with theory was some- 
what better ; and here, as would be seen, the maxi- 
mum stress occurred at the axis, as theory indicated 
it should. Referring again to Fig. 17, Professor 
Fitzgerald said that the curve ABC had been 





drawn from Stodola’s equation, already given, the 
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constants L, M, and N being determined so as 
to make the calculated curve pass through three 
selected experimental points. It would be seen 
that the agreement was not good, but really matters 
were actually worse than there shown. This became 
apparent on calculating N from the constants for 
the rubber used, which had a density of 72 lb. per 
square foot, and an elastic modulus EK = 26,000 lb. 
per square foot, or 1801b. per square inch. Making 
this calculation, it appeared that the value of N, from 
which the curve ABC was drawn, corresponded 
to a speed of 5000 revolutions per minute in place 
of the actual 1200, at which the photograph was 
taken ; and it would appear, therefore, that formule 
for the strength of discs such as given by Stodola 
were not sufficiently near the truth to be of value. 
Corresponding experiments on a steel disc, he added, 
would require a speed of 10,000 revolutions per 
minute, and the greatest strains would be about 
50.050 of the radius. Turning again to Fig. 19, which 
represented the strains in the case of the solid disc, 
the full-line curve had been drawn, he continued, 
from calculation, and did not, it would be seen, 
approximate very closely to the strains actually ob- 
served. For agreement the speed of the disc should 
have been 20 per cent. more than it actually was, so 
that the error in the calculated stresses as compared 
with those observed would be about 40 per cent. 
In conclusion, he remarked that the experiments 
seemed to prove that the formulz in question were 
not approximate enough. The only other experi- 
ments on rotating discs of which he had heard were 
some by Parsons, who had used discs of lead. 

In opening the discussion Mr. Clerk said that 
the experiments were of great interest, and re- 
called the fact that last winter a paper had been 
read at the Institution of Civil Engineers, in which 
the stresses on dams were investigated by means 
of rubber models. 

Mr. F. W. Lanchester asked whether the authors 
of the paper had any information as to the change 
in the modulus of rubber at different extensions. 
He had himself experimented a 





good 
rubber used for catapults, and had found that the 
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stress-strain curve in tension was of the character 
represented in Fig. 20, whilst in torsion it took the 
form indicated in Fig. 21, which had a point 
of inflexion. He woakl like to know whether, in 
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the experiments described, the extension of the 
rubber had been carried beyond the point at which 
the curve was fairly straight. 

In reply, Professor Fitzgerald said that he had 
not in any way meant to attack Professor Stodola, 
whose formulz were such as were necessarily ob- 
tained in the ordinary way of treating the problem, 
and had, in fact, not originated with the writer 
named. The object of the investigation was merely 
to see whether the formulz approximated to the 
facts as closely as did the ordinary formule 
for the strength of a beam. The measurements 
made on the perforated disc related wholly to the 
curved portion of its surface, as near the boss 
the strains had proved too small for measure- 
ment. Replying to Mr. Lanchester, he said that 
up to an extension of 35 per cent, the rubber they 
used had a stress-strain curve of the character 
shown in Fig. 22. On unloading there was a slight 
hysteresis, and on the return to no load there was 
at the outset a residual strain of 1 per cent., which 
disappeared at the end of one hour. 


Rariess Traction. 

The meeting then proceeded to a paper on 
**Railless Traction,” contributed by Mr. F'. Dou- 
glas Fox, M. Inst.C.E. This paper we reproduce 

1 


391. 

In declaring the r open for discussion Mr. 
Dugald Clerk said tania his scientific friends 
he, himself, was looked on as a practical man, and 
by his engineer friends as too much of a pro- 
essor. He thought he might, therefore, be con- 
sidered to occupy a sort of intermediate position, 
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reached 1s. per mile, a figure which it was extremely 
hard to realise even in rag a tag districts. 

It might be thought that, in localities where the 
population was more scattered, the figure in ques- 
tion might be reached, by reducing the number of 
omnibusesrun. Sucha plan, however, had an unfor- 
tunate reaction, and often a route which would not 
pay with an infrequent service of cars, paid com- 
paratively well when the cars were run with mode- 
rate frequency. It was sometimes said that electric 
tramways had no competition to meet; but this 
was not true, as they had to meet the competition of 
their passengers’ legs and of their bicycles. It was 
always a question with a man whether he should 
walk or wait for acar ; and if these were infrequent, 
the loss would be serious in the short-trip traffic, 
which was what paid best. A similar result followed 
any attempt to seriously reduce the length of the 1d. 
fare,as people would, if necessary, ride three-quarters 
of the distance they wished to go, and walk the rest. 
These considerations were anything but encourag- 
ing for the petrol-bus, and the electrobus, though 
in better case, had been such a very short time in 
operation that it was impossible to form a really 
reliable opinion on its future, though it was plea- 
santer to ride in than its rivals. At present it 
gained from this consideration, but should the 
whole of the petrol-omnibuses be withdrawn, and 
electrobuses substituted, this factor would cease to 
have weight. 

It should be borne in mind, the speaker con- 
tinued, that most of the statistics given on this 
head were based on experience in London, where 
the smooth pavements meant less tractive effort 
and less wear and tear of tyres and machinery 
than would be met with on the rougher roads 
of provincial towns. This consideration was 
especially important with reference to the elec- 
trobus, since vibration was particularly bad for 
accumulators. The trackless system of electric 
traction, described by Mr. Fox, might have, he con- 
tinued, a great future in developing country dis- 
tricts. In making an experiment in this direction 
it was very important to involve as little capital as 
possible, and with the railless system the capital 
expenditure should be very small if the current 
could be obtained from some existing source. To 
do this would be prudent, even if it were not 
supplied at a very cheap rate. Facilities for using 
high-tension overhead wires should also be obtained, 
and he thought, moreover, that it should be pos- 
sible to use a much cheaper overhead system alto- 

_ gether than was now demanded in towns, where the 
poles in particular were very heavy. 

Mr. P. C. Cowan, Chief Engineer to the Irish 
Local Government Board, said that he had come 
with no intention of speaking, but should like to 
ask the author whether in the table of comparative 
costs [printed on page 393] the 5.13d. per mile given 
as the cost of railless traction included any allow- 
ance for the repair of the road. He would also like 
to know how the road wore under this traffic, the 
more especially as, owing to the advisability of 
getting the best possible contact with the overhead 
wires, the cars would follow the line of these very 
closely, thus concentrating the wear. In this con- 
nection he might say that some engineers were now 
becoming of opinion that the old steel or iron 
trackways, formerly used on roads traversed by 
heavy traffic, should be replaced. Referring again 
to Table III., he said that the whole kernel of the 
paper lay there, and it was therefore most im- 
portant to know fully what was included in the 
51d. per mile given as the cost of railless traction. 
In certain cases the sygtem proposed might be con- 
veniently used for the extension of existing tram- 
lines, and he suggested the Bray road as an instance 
in the neighbourhood of Dublin. The trams now 
ended there near Donnybrook Chapel, and it would 
seem that here was a very good place to supply 
the needs of dwellers farther out by means of rail- 
less traction. Before a really definite opinion 
could be expressed on this point, however, very 
much more information was necessary as to how 
roads wore under this description of traffic. The 
questions discussed in the paper were no doubt 
largely economic in character, but they were never- 
theless of very great value, since the engineer, to 
be successful, must pay regard to financial con 
siderations. 

Mr. Ryan, who followed, said that the system of 
electric traction described seemed eminently suit- 
able for many towns and districts in Ireland. Ire- 
land was a poor country, and few towns in it could 

afford to have regular tramways. It would appear 





from the paper, on the other hand, that the expense 
of installing the system of railless traction described 
was so small that in many Irish towns it would 
probably prove remunerative. On one point he 
di with Mr. Sheardown—viz., that the wear 
and tear of rubber tyres was less in London than it 
was likely to be elsewhere. In view of the frequency 
with which the buses were pulled up, the many 
stoppages, and the sudden startings again, he 
thought the wear and tear of tyres must be much 
higher in London than it would be in running rela- 
tively long distances with few stops over rougher 
roads, 

The next speaker, Mr. Dillon, hoped that in 
making a start with the new system it would be 
tried under as favourable conditions as possible. 
Both in England and America electric traction on 
heavy inclines had involved serious responsibilities. 
In Ireland, unfortunately, there were few roads 
without hills, but he hoped one such would be 
chosen for the first essay of the method. Hills 
increased the working costs, and, as experience in 
English towns had proved, might give rise to 
dreadful accidents, owing to drivers losing their 
heads. In Ireland the number of naturally occur- 
ring hills was increased by the ancient methods of 
engineering, which made use of very steep-pitched 
bridges for crossing rivers and streams. These 
bridges would form a very serious hindrance to the 
adoption of the system of railless traction described ; 
but he thought there were cases in which the system 


This r we shall publish in an early issue. 
We Bony therefore, “a say here that it affords 
once again an instance of the fact that the 
most important researches do not always come 
from the most handsomely-equipped laboratories. 
As in many other cases, it is the man, and not 
the machine, which really counts, and whilst 
most of the 100-ton machines installed in technical 
colleges have been used for little but commercial 
testing, Dr. Lilly has been able, with his small 
10-ton machine, to materially advance our know- 
ledge as to the strength of struts. He finds that for 
solid columns the Rankine-Gordon formula is as 
good as any. It does not hold, however, for 
hollow columns, the walls of which are thin rela- 
tively to the diameter, in which case failure may 
occur through local buckling of the wall in place 
of the column failing as a unit. For such columns 
the denominator in the Rankine-Gordon formula 
should contain, he finds, a term involving the ratio 


e where p is the radius of gyration of the column 


and ¢ the wall thickness. When the wall thickness 
exceeds about one-thirtieth of the diameter, how- 
ever, the formula for strength comes back to the 
Rankine-Gordon type, but with constants different 
from those suiting the solid column. 

Professor Coker, who was the first speaker called 
on, said that he had had an opportunity of seeing 
some of Professor Lilly’s experiments, and the 





might prove advantageous, as, for instance, along 
the River Shannon. 

The discussion was continued by Mr. Charles 
Hawksley, who pointed out that a tramway com- | 
pany had to maintain at its own expense a large | 
proportion of the total width of the roadway tra- | 
versed. In any comparison, therefore, between | 
tramways and the railless system this factor should | 
not be neglected, since he presumed that with railless | 
traction the whole cost would come on the rates. | 

Mr. Wimperis said that, apart from the political | 
matter introduced, he considered the paper was 
one of the very best presented at that meeting. | 
It was, however, he might point out, exceedingly | 
difficult to compare costs in different undertakings , 
and cities without special knowledge of the local | 
circumstances. At Lincoln, for example, where 
costs were high, he believed this was due to the 
fact that the old part of the town was built ona 
steep hill, up which the trams had to make their way. 

r. Long, as one who lived in a district where 
the roads were bad, asked for data as to weight per 
axle. At the Franco-British Exhibition he had seen 
a system of railless traction at work which cut up the 
roads so much that the train had to be followed up 
by a steam roller. He had heard that in this instance 
the roads were maintained by contract, and he 
thought the authorities had, in this matter, done a 
good stroke of business. The system described in 
the paper seemed excellent if the roads would 
stand the traffic. 

In reply, Mr. F. Douglas Fox said that Mr. 
Sheardown had instanced the Donnybrook road as 
suitable for the adoption of railless traction. It 
would be a great gratification to him personally if 
his paper led to such a result. As to the possi- 
bility of serious damage to the surface of the road, 
it should be remembered that the load per axle 
was less than in the case of the petrol omuibus, and 
very much less than that of the accumulator omni- 
buses. There was no heavy machinery on the car; 
the motor did not weigh nearly as much as the 
engines of a petrol omnibus, and not more than 
one-third as much as the accumulators used in 
the electrobuses. In the 5.13d. per mile re- 
ferred to by Mr. Cowan, provision was made 
for a contribution of 100/. per mile per annum 
towards the maintenance of the roads traversed. 
The figure was not, perhaps, very high, but it should 
be remembered that the petrol omnibus paid 
nothing. What Mr. Long had seen at the Exhibi- 
tion was the Renard train, and not a railless trolley 
omnibus. The wear and tear occasioned by this 
train at the White City had been very high, but it 
should be borne in mind that the roads had only 
had five weeks to consolidate in before being put 
into use. The weight per axle of the vehicles used 
in the railless traction system did not exceed 1} tons 
as an outside figure. 


Tae Srrencta or Soitip CoLtumys. 


Mr. Clerk next called on Professor W. E. Lilly 
to read his paper describing experiments on the 





' of his tests, or at loads 





“Strength of Solid Round- Ended Columns.” 


way in which the wave form developed on the 


| plastic yielding of thin-walled columns was most 
‘convincing. Since the previous evening he had 


looked into the mathematical theory of the matter 
as developed in the paper, and found it correct 
as given, though at first sight he was surprised 
to find the term in the denominator in place 
of £, It should be noted that the correction in 

p 
question was a function of the cube of the linear 
dimensions of the column, whilst the Rankine- 
Gordon term depended on the square. He should 
like to ask Professor Lilly if he had been able to 
detect this wave development in the elastic stages 
yond the yield point only. 
It would be highly satisfactory if the former could 
be done. 

The next speaker was Professor Maurice Fitz- 
gerald, who considered the paper one of great 
value, since, though the experiments were made on 
a small scale, the results were applicable to full- 
sized bridge members. One great use of the paper 
was that it gave engineers an idea of what had a 
tendency to take place, even though the develop- 
ment of the waves could not be detected below the 
elastic limit. Designers were thus warned that they 
must not too closely approach this limit. 

Mr. A. T. Walmisley said he was much indebted 
to Dr. Lilly for his. valuable paper and the dia- 
grams accompanying it. Every engineer knew the 
importance of a centre line, and in no case was the 
need of attention to this centre line greater than in 
the case of columns. In times past less attention 
had been paid to this matter than was desirable, 
and in warehouses very wide columns were used, 
with the result that the centres of the brackets 
supporting the girders were far away from the 
centre line, thus introducing serious bending in 
the column. Engineers now realised the importance 
of making the load pass as nearly as possible down 
the axis of the column. In the old Dublin 
market, he might note, the columns had had 
to be made of extra thickness, on account of the 
eccentricity with which they were loaded. In the 
Olympia roof, on the other hand, which was 117 ft. 
span, round-end solid columns were used, which 
gave a sort of ball-bearing, and compelled the load 
to pass down the axis of the column, He had 
known one case in which rolled sections, used as 
struts, were fitted with cast-iron caps so wide that 
the caps cracked under the bending moments de- 
veloped. The curves given in Professor Lilly's 
paper were of especial interest, showing as they 
cid at what points cast-iron columns were more 
economical than steel. The constants given in 
the paper were also, he considered, of the highest 
value. Architects who used books issued by dif- 
ferent steel merchants complained that the safe 
loads for similar sections differed. This arose not 
from any difference in the material used, but from 
the adoption of different factors of safety. The 
speaker had therefore made a point of determining 
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what factors were adopted by different makers, 
which enabled him to put all on the same basis. 

Dr. Morrow, who followed, said he was not quite 
sure what the author meant when he referred to 
loading a beam in such a way that its curve of de- 
flection was the same as that of a column. He 
further asked whether the usual assumption that 
the deflection of a column was zero, until a certain 
critical load was reached, was not based on mathe- 
matics, in which terms in (Ss? ) were neglected. If 
these higher terms were taken into account the 
speaker thought that there would be deflection 
even below the critical load. In the paper it was 
stated that the yield-point fixed the strength of 
the strut. It appeared to the speaker that this 
yield-point should be deduced from bending tests, 
and not from tensile tests. 

The discussion was closed by Mr. P. C. Cowan, 
who expressed his satisfaction that Dr. Lilly had 
proved that his laboratory was of real use, and as an 
outcome of his experiments, had added to the study 
of columns something more intelligible and definite 
than the Rankine-Gordon formula. He hoped that 
the members of the Section would give a definite 
expression of their opinion as to the importance 
of Professor Lilly’s work, as this might have its 


effect in inducing the Board of Trinity College to | Pract 


add to the equipment of the laboratory. 

In reply to the discussion, Professor Lilly said 
it would be very difficult to detect the wave forma- 
tion within the elastic limit, as proposed by Pro. 
fessor Coker. The only possible method he could 
see would be to compare the deflection of a short 
solid strut and a hollow one of equal area and height, 
in which case the deflection of the latter should be 


slightly the greater. The way in which . entered 


into the formula was as follows :—The wave-length 
for the undulations of a thin shell was given by 
the expression 

A=k v/ p t 
where p was the radius of tion of the column and 
t the thickness of its wall. Putting A for / in the 
Rankine-Gordon formula we got 


-= rT mae 

a ee ae oe 

1+m x l+m £ 

With regard to Dr. Morrow’s suggestion that 


a neglect of higher terms in Fi was responsible 
x 


for the absence of deflection below a critical value 
indicated by the ordinary formule, he thought 
that this might perhaps be the case. As to 
the loading of a beam so that its curve of deflection 
was the same as that of a column, this was done 
by applying to it a load distributed proportionately 
to the ordinates of a sine curve. 

The proceedings of Section G then closed, after 
a vote of thanks to Mr. Dugald Clerk, for his con- 
duct in the chair, had been moved by Mr. Charles 
Hawksley and carried by acclamation. 


SECTION A.—MATHEMATICAL AND PHYSICAL 
SCIENCE. 
_ Section A met on five days, and was sub-divided 
into three departments on three of these five days. 
Two of the sub-sections assembled in the New 
Physics Laboratory of Trinity College, and the 
third in the Gymnasium of Trinity College ; these 
buildings are situated close to each other. The 
Committee of the Section discussed the question 
whether a special section for Astronomy and Cos- 
mical Physics should be created. The proposal 
came from the chairmen of the sub-sections for these 
branches, which had been in existence at recent 
British Association meetings, but which had been 
discontinued since 1904. e peculiar conditions of 
the Cape meeting of 1905 had something to do with 
the suspension of the sub-section, which was not due 
to any lack of success. In fact, it was, among other 
reasons, the congestion of business in Section A 
which forced the question once more to the front. 
The Committee declined the proposal, however, 
and we do not regret the decision. If papers on 
astronomical and cosmical matters, to which— 
much against the wish of Professor John Milne, 
who for many years hardly received any support 
as Secretary of the Committee on Seismological 
Investigations of Section A—seismology was to be 
added, were to be brought before a special section, 
those ons, it must be feared, would be 
deprived of the presence of men distinguished in 





oa physics and mathematics, to whose contri- 
utions everybody looks forward. It may be ob- 
jected that a sub-section or a separate section would 
not constitute a great difference ; but the members 
of the new Section M, we think, would be more 
likely to drift apart from the parent Section A, than 
the members of departments of A, and the British 
Association should attempt to hold scientists of 
different specialities together as far as — 
We are quite aware that this is only possible to a 
limited extent. For if details and technicalities 
were altogether to be left to the respective learned 
societies, the Association might lose in importance 
and influence, and sink to the level of a popular 
society. Yet we should deprecate any further 
splitting up, though the technical value of the discus- 
sions might sometimes gain. Further reference to 
this question will be found in Dr. Shaw’s address. 

The sub-division into departments, unfortunately, 
appears to be unavoidable. The provisional pro- 
gramme issued in the Journal of Thursday, Sep- 
tember 3, specified seventy - eight papers and 
reports to be read. As no section met on Satur- 
day, five business days were left, and on three 
of these the three departments of mathematics, 
of general physics, and of cosmical physics deli- 
berated separately, morning and afternoon. The 
jee was the following :—The section opened 
at 10 a.m.—the last Wednesday at 9.30—and 
continued to sit till 1 pm.; any paper then 
under discussion was finished, and the section re- 
assembled at 2p.m. In the olden days'the luncheon 
interval was unknown, and the scanty afternoon 
audiences at Dublin rather seemed to justify the 
old custom. Punctuality is not easily enforced 
for the afternoon meetings; it appeared difficult 
to start punctually in the mornings even. On 
Monday, for instance, the audience had to wait a 
quarter of an hour for the chairman, in spite of the 
long programme, and that case was not isolated. 

The officers of the Section were:—Dr. W. N. 
Shaw, F.R.S., Director of the Meteorological Office, 
President ; Professors A. E. H. Love, of Oxford, 
C. H. Lees, of London, F. Purser, of Trinity 
College, W. S. Burnside, of Trinity College, 
H. i. Turner, of Oxford, W. F. Barrett, of 
Dublin, Vice-Presidents ; Professor A. W. Porter, 
of University College, London, Recorder ; Pro- 
fessor E. T. Whittaker, of Dunsink Observatory, 
Dr. W. G. Duffield, of Manchester University, Dr. 
L. N. G. Filon, of Croydon, Mr. E. Gold, M.A., 
of Cambridge, Professor J. A. McClelland, D.Sc., 
of Rathgar, Secretaries. 

We begin our account of the proceedings of 
Section A with an abstract of the presidential 
address by Dr. Shaw. He did not attach a title to 
it ; the abridged title ‘‘ Meteorology,” which we use 
below, might, perhaps, be enlarg into ‘* Meteor- 
ol as an Koplied Science.” Meteorology, it 
will be seen, formed an important feature of the 
instructive proceedings, as important as ever, and 
it is the first time that a meteorologist has presided 
in the Mathematical and Physical Section. 


Mereoro.oey. 


The opening words of Dr. Shaw might be quoted 
in support of our ne wo of sub-division, 
ima Dr. Shaw himself concluded by a plea for 
separation. William Whewell, Dr. Shaw mentioned, 
had been President of Section A in 1858, when 
Richard Owen was President of the Association. 
The section had that year discussed nineteen very 
substantial reports, including Mallet’s earthquake 
phenomena, magnetic surveys of Great Britain and 
Ireland, and Beckley’s account of self-recording 
anemometers ; fifty-seven papers had been contri- 
buted, but very little time been spent over the 
Presidential Address, which occupied only two 
pagesof print. ‘‘ My inclination towards periodici- 
ties and other considerations lead me to regard the 
precedent as a good one,” said Dr. Shaw, who was 
sorry that he could not follow the precedent ; his 
address covers twelve pages of print. We may 
assume that the Section dealt with that long pro- 
gramine in 1858 without resorting to sub-division. 

Dr. Shaw then referred to the losses the Section 
had sustained in the past year. Sir David Gill had, 
in introducing the President-Elect, Mr. Darwin, 
spoken in most touching and appropriate terms of 
the late Earl of Rosse, by whose grave he had stood 
that afternoon— Wednesday, mber 2. The 
dead whom Dr. Shaw particularly lamented were 
Lord Kelvin, Sir Richard Strachey, Sir John Eliot, 
and Mr. W. E. Wilson. The three first-mentioned 
men, who had all passed away within a space of 





three months, were representative types of scien- 
tific workers—complementary and supplementary— 
in a combination not likely to occur again. . Lord 
Kelvin's association with Section A had been con- 
stant and most intimate. He represented the 
mathematician, the natural philosopher, the pro- 
fessor, possessed with the notion that mathematics 
and natural philosophy were applicable in every 
_ of the work of daily life. Strachey, by. pro- 
ession a military engineer, and for 22 years chair- 
man of the ere Council, was a great 
administrator, head of the Public Works Depart- 
ment in India, deeply versed in finance, and most 
active in claiming the practical service of science in 
forestry, agriculture, famine relief, public works, 
and finance. Eliot, the meteorological reporter to 
the Government of India, an accomplished mathe- 
matician, made his office the indispensable hand- 
maid of the Indian administration. Mr. W..E. 
Wiison, of Daramona, whose premature death we 
had to lament, represented a splendid example of 
another type, of which Ireland furnished many 
noble instances—the private contributor to the 
exploration of the visible universe. 

n drawing a comparison between these men and 
the three sides of scientific work, Dr. Shaw indulged 
in what he himself styled poetic extravagance—a 
eam from Dryden’s ode.to-St: Cecilia’s Day. 

ere was a widespread idea in this country, he said, 
that rheteorology did achieve its object if byits means 
the daily papers could give such trustworthy advice 
as would enable a cautious man to decide whether 
to take out his walking-stick or his umbrella. 
Some of us were accustomed to look upon India as 
a place of unusual scientific enlightenment, where 
Governments. had a worthy appreciation of the 
claims of science for recognition and support.. But 
Eliot had told him (Dr. Shaw) that the Indian 
administrators had the administration of India in 
view, and not the advancement of science. It was, 
of course, easy to suggest that the Department of 
Public Works . of India could not afford to be 
unmindful of the distribution of rainfall, and that 
there was an obvious connection between Indian 
finances and Indian droughts. But it was a new 
fact in British history that the application of scien- 
tific considerations to the phenomena of rainfall 
was of such direct practical importance that 
meteorological information was a matter of conse- 
quence to all Government officials. Yet we could 
not imagine the Chancellor of the Exchequer calling 
at 63, Victoria-street, to make inquiries with a view 
to framing the new budget, an event which would 
not excite remarks in India. On the other hand, 
when Eliot had wished to develop a large scheme 
for meteorological work on a wider scale, he made 
his appeal to the British Association, as chairman 
of the Sub-Section for Cosmical Physics at Cam- 
bridge, and thereby to the Governments of this 
country and the Colonies. 

The gravest danger, Dr. Shaw continued, in 
State scientific departments was the tendency to 
waste—waste of money, waste of effort, waste of 
scientific opportunity. In the office with which he 
was connected the temptations to waste were 
numerous and serious. It was wasteful to collect 
observations that would never be used, and equally 
wasteful’ to decline to collect observations that 
might prove of vital importance in the future. It 
was wasteful to discuss observations made with 
inadequate appliances, and equally wasteful to 
allow such observations to accumulate. It was 
wasteful to use ree 2 rap methods of computation, 
and equally wasteful to use all time in trying new 
methods. It was wasteful to make use of inaccurate 
data, and equally wasteful to reject them because 
we could not make up our minds whether the 
were accurate or not. It was wasteful to wor 
with an inadequate system in such a matter as 
synoptic meteorology, and equally wasteful to lose 
heart because we could not get all, the facilities. 

As regarded the character of the work, there was, 
the President said, necessarily a good deal of drud- 
gery—routine work. But he did not consider that a 
meteorological establishment was in good health if 
it merely kept its regular output of observations in 

roper order and up to date, and left initiative in 
iscussing the results to the central office. In his 
opinion, the speculation which might be dignified by 

e term of ** meteorological research”? made the 
drudgery tolerable. In meteorology one investigator 
was peculiarly dependent upon the observations of 
others, and every investigation was hampered -and 
harassed by the uncertainties of the accumulated 
data. This trouble might be lessened if data-were 
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always at once critically examined as to their avail- 
ability for scientific purposes. That was their 
practice at the Meteorological Office. A line of a 
summary was published in a report or on a map, 80 
as to indicate that observations were at hand ready 
for use. They had at the Office all their troops of 
data in due order, with all their buttons on, and on 
paying to H.M. Stationery Office the modest sum 
of 4s. 6d. anybody might hold a general review of 
the whole meteorological army in printed order— 
first order stations, second order stations, rainfall 
stations, sunshine and wind stations, sea tempera- 
tures and other marine observations. The interval 
between observatiun and publication was in all 
cases (except one) only six weeks, and the excep- 
tional department would, by the end of this year, 
have washed up the arrears. The credit was due 
to the indefatigable care of Commander Hepworth, 
Mr. Lempfert, and Mr. R. H. Curtis ; in the daily 
weather report Mr. Brodie was his chief assistant, 
Since July 1, 1908, the morning hour of observa- 
tions had been changed from 8 a.m. to 7 a.M., and 
the post-offices were opened in time to deal with the 
observations, so that we had now a strictly synchro- 
nous international system for Western and Central 
Europe (where the time is an hour in advance). 

They were, however, said Dr. Shaw, at the 
Meteorological Office much in the position of the 
Merchant of Venice, Antonio, whose means 
Shylock declared to be ‘‘in supposition ; ships 
were but boards, sailors but men.” Sometimes 
a ship arrived gr age Such an arrival was 
the recognition of the relation between the yield 
of barley and cool summers, and between the 
yield of wheat and dry autumns. The prolonged 
inquiry into the scale of .wind estimates, laid 
down by Admiral Beaufort for use at sea in 
1805, had quite unex y furnished the result 
that the curve p = 0.0105 B* (where p is the force 
of the wind in pounds per square foot, and B the 
arbitrary Beaufort number) ran practically through 
nine out of the eleven sere representing the 
empirical results of an elaborate investigation on 
a diagram. Those empirical determinations were 
certainly not of the highest order of accuracy ; they 
relied upon two separate investigations besides the 
statistical comparison—viz., the constant of an 
avemometer, and the relation of wind velocity to 
wind pressure ; yet the equation would be used as 
a substitute for the original specification on the 
Beaufort scale, which specification had vanished 
with the passing of the ships of the type by which 
the scale was defined. his equation and the 
equation p = 0.003 V*, which they had used at 
the office for many years, and which Stanton, at 
the National Physical Laburatory, and Eiffel, on the 
Eiffel Tower, had confirmed as sufficiently accurate 
for practical purposes, placed us upon a new plane 
with regard to the whole subject of wind-measure- 
ment and wind-investigation. 

The determination of the relation between ob- 
served wind velocity and barometric gradient was 
not less remarkable. The observed wind direction 
was more or less along the isobars, with the low 
pressure on the left of the moving air in the 
northern hemisphere ; crowded isobars meant 
strong winds. he relation appeared sometimes 
vague upon weather charts, yet it was undoubtedly 
attributable to the effect of the earth’s rotation: 
In order to bring the observed wind velocities into 
numerical relations with the pressure gradients, 
Guldberg and Mohn had assumed a coetticient of 
** surface friction,” interfering with steady motion. 
Recent investigations in the Office, carried out with 
the assistance of Lempfert, of the kinematics of the 
air in travelling storms had shown that, so far as 
one could speak of wind velocity at all—that is to 
say, disregarding the transient variations of velocity 
of short period—the velocity of the wind was 
in all ordinary circumstances effectively steady in 
regard to the accelerating foress.. These views had 
been supported by two conclusions of Gold’s con- 
cerning the velocity of wind in the upper air—viz. : 
firstly, that the actual wind velocity agreed with the 
velocity calculated from the soumube Tatdivetion to 
a remarkable degree (considering the uncertainties 
of both measurements), and, secondly, that the 
marked difference between the observed winds in 
cyclones and anti-cyclones respectively could simply 
be explained on a dynamical basis, the difference of 
sign of the effective acceleration due to curvature of 

th and to the earth’s rotation respectively, lead- 
ing, upon the hypothesis of steady motion, to quite 
a small velocity and small gradient as the limiting 


values of those quantities near anti-cyclonic centres. 
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Harmonic analysis had this summer, the President 
said, brought another ship to harbour. Strachey had 
resorted to analysis at the Office, but it had later 
been discontinued. The most striking result of the 
Fourier analysis we owed to Hann (Vienna), who 
had shown that if we confined our attention to the 
second Fourier coefficient of the diurnal variation 
of eg ey to the component of a period of 
twelve hours—we obtained a variation, very marked 
in inter-tropical regions and gradually diminish- 
ing polewards in both hemispheres, but syn- 
chronous in phase throughout the 360 deg. of a 
meridian. e@ maximum occurred along all meri- 
dians in turn between 10 a.m. and 10 p.m. local 
time. This semi-diurnal variation, with its regular 
recurrence, was well known to mariners, and they 
had, at the Meteorological Office, traced it in the 
observations made on the Discovery in the Antarctic 
—small in amplitude indeed, about 0.001 in. of 
mercury, but certainly identifiable. The reality of 
this pressure variation, common to the whole earth, 
could not be doubted ; and (if we were allowed to 
represent pressure differences as differences in verti- 
tical height of the atmosphere) we might represent it 
as the deformation of a spherical atmosphere into 
an ellipsoid, with its longest axis on the Equator 
pointing permanently 30 deg. to the west of the 





sun ; ite shortest axis would also be in the Equator, 








and its middle axis along the polar axis of the earth. 
The cause was obviously cosmical, and attributable 
to the sun. Professor Schuster, whose absence 
(owing to illness) was so much regretted, had 
pointed toa possible relation between the diurnal 
variations of pressure and of magneticforce. Going 
back to Buys Ballot’s law, we should expect the 
effect of a pressure variation, which had its 
counterpart in that of terrestrial magnetism, to 
be traceable also in wind observations. Mr. J. 8. 
Dines had just discovered that effect in the great 
air-current which Dr. Shaw had called the ‘“ pulse 
of the atmospheric circulation”—the south-east 
trade wind, the most persistent atmospheric current 
in the world. They had got out the results of 
hourly anemometer observations made at St. Helena 
in 1891 and later, and the semi-diurnal variation in 
the current was quite conspicuous ; it showed itself 
as a closed polygon of vector variations from the 
mean of the day. The month of April showed the 
most striking variation. In giving particulars of 
these observations, Dr. Shaw mentioned that the 
persistent rubbing of the south-east part of the spiral 
metallic pencil had worn sway the metal in the 
course of a few years and produced a flat place. 
The instrument had finally to be sent home for 
repairs, and, after it had been re-set, the average 
direction of the trade winds differed by two points 
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fromthe “averages of {most (but not all) of thefpre- 
vious years ; the instrument had probably been set 
slightly differently. 

In speaking of kite observations, Dr. Shaw re- 
ferred to the munificence of Professor A. Schuster 
for the work done at Glossop Moor, near Man- 
chester, and mentioned that Professor Schuster had 
established a readership in mathematical physics at 
Manchester, and a readership in dynamical meteoro- 
logy at Cambridge ; the latter post was now held by 
Mr. E. Gold, formerly of the Meteorological Office. 
_ Passing to meteorological literature and to the 
international catalogue, Dr. Shaw stated that the 
fifth annual volume on ‘ Meteorology” counted, 
for the year ending July, 1907, 2131 papers on 
meteorology, on atmospheric _ electricity, 
and 180 on terrestrial magnetism, contributed 
by 1042 authors (not counting institutions and 
offices). The Fortschritte der Physik for 1906 con- 
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tained in the category? Kosmische Physik, edited by 
Assmann (the head of the Royal Prussian Aero- 
nautical Observatory at Lindenberg), references to 
2376 papers. Those numbers indicated the danger 
that important researches might altogether be over- 
looked. Lord Rayleigh had suggested that teachers 
of authority, no longer able, for some reason, to 

ursue original research, should spread the know- 
bios of the work of others. Unfortunately, there 
were no recognised teachers of meteorology in this 
country. The British Association had done much 
for the study of the physics of the atmosphere, the 
earth, and the sun. It had re-founded Kew Obser- 
vatory in 1842, had promoted the establishment 
of magnetic observatories in many parts of the 
earth, and Dr. Shaw knew of no better opportunity 
for the writers of papers to meet with readers 
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tion devoted to the application of mathematics and 
physics to the phenomena of astronomy, meteoro- 
logy, and geophysics. All the papers dealing with 
those subjects, he said, should not be crowded into 
one day or two days, to be polished off with the 
rapidity of an Oriental execution. A whole British 
Association week would not be too long for the con- 
sideration of the subjects, the abstracts of which 
occupied a volume of 600 pages. The proposal was 
not upon the depreciation, but upon the 
highest appreciation of the service which mathe- 
matics and physics had rendered and could still 
render to observational sciences and upon the well- 
tried principle that close family ties were strength- 
ened, and not weakened, by making allowance for 
natural development. 

The vote of thanks to Dr. Shaw was proposed 
by Sir George Darwin, who mentioned that Dr. 
Shaw was President of the International Meteoro- 
logical Association and was appreciated as much 
abroad as in this country. The vote was seconded 
by Professor Love, and was heartily accorded. 

(To be continued.) 





CROPPING-MACHINE FOR BOLT-MAKERS. 

Tue illustration on page 376 shows a cropping- 
machine built by Messrs. John Cameron Limited, of 
Oldfield-Road Iron Works, Salford, and designed 
specially to suit the requirements of bolt-makers. | It 
is a double-ended machine of the lever type, each 
lever being worked by an eccentric ou the main shaft. 
One end of the machine is capable of cutting off square 
bars from 4 in. to 2 in. side, and the other end is 
suited for cutting round barsfrom 4 in. to 2 in. in dia- 
meter. Gauges are fitted at each end of the machine, 
so that both the round and square bars can be cut off 
to the exact lengths required. 

On one side of the machine a horizontal steel slide 
is fitted, arran to be worked by an eccentric formed 
on the end of the main shaft. This slide is fitted with 
knives at each end for cropping ends off bolts from 
} in. to 1} in. indiameter. Gauges are fitted to deter- 
mine the length of the finished bolts, and are shown 
in the illustration. 

The machine is powerfully geared, and the first- 
motion shaft is fitted with two flywheels and fast and 
loose pulleys for belt drive. 





100-BRAKE-HORSE-POWER PARAFFIN- 
MOTOR. 


We give above illustrations showing a Parsons 
raffin - motor for marine purposes, developing 100 
Gabe horse-power at 450 revolutions per minute. The 





and to confer about the progress of their science. 
In this sense Dr. Shaw pleaded for a special sec- 


four cylinders, each 9 in. bore by 12-in. stroke, are 
cast separately, and the general construction is clearly 
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shown in the engravings. The engine is usually started 
on petrol ; but as soon as the cylinders and valves are 
warmed up, the petrol is turned off and paraffin sup- 
plied by means A single cock. It is quite tic- 
able to start on paraffin alone, but the use of petrol 
makes the operation much handier. The peculiar 
feature about the Parsons engine is the design of the 
valves, and to these is due the complete success with 
which paraffin is used as fuel. 

As can be seen from Figs. 1 and 2, the inlet valve is 
in the form of a large flanged tube, and itself consti- 
tutes the seating for the ordinary type of mushroom 
exhaust valve, the stem of which, with its guide, is 
situated in the centre of the tube. Thus the hot ex- 
haust gases passing down maintain the thin walls of 
the inlet valve at a high temperature. The incoming 
mixture of paraffin and air passes round the outside 
of the tubular valve, and is well heated before admis- 
sion to the cylinder. As this final step in the vapor- 
ising process takes place as nearly as ible within 
the cylinder itself, there is no chance for the paraffin 
to condense out again, as sometimes happens with the 
ordinary engine and independent ffin carburettor. 
Moreover, the great size of the inlet valve allows of a 
very free admission with extremely small lift. 

Both inlet and exhaust-valves are mechanically 
operated by separate cams, the former, in this size of 
engine, being worked through a hinged lever outside 
the crank-case. For the suction stroke, both valves 
lift together, and they are both closed by the same 
spring. On the exhaust stroke only the exhaust- 
valve is lifted. There is only one cam-shaft, and for 
ease in starting sleeves upon the cam-shaft can be slid 
along to engage with the exhaust cam-rollers and give 
half compression. One of these is shown in Fig. 1. 
The design of the valves gives much more room round 
the cylinder studs than is the case when there are two 
springs, tappets, &c., and the simplicity of the whole 
arrangement is very commendable. here are now 
over 4000 brake horse - power of these engines 
working, developing from 7 horse-power to 100 horse- 
power. 

With a 36-in. fly-wheel and clutch complete the 
a of the engine illustrated is approximately 
4500 lb. The extreme length over clutch is 8 ft. 4 in., 
and other leading dimensions are given on the engrav- 
ings, The fuel consumption is 5 gallons of paraffin per 
hour at full load, and the exhaust is absolutely clear. 
Silence is assisted by water-jacketing the exhaust 
branch, as shown in the figures. 

The engine was built by the Parsons Motor Com- 

any, Limited, of Town Quay, Southampton, and, 
th as regards — and workmanship, is an 
excellent example of a high-powered internal-combus- 
tion motor. Needless to say, it will run as well on 
petrol as on paraffin. 





RAILWAY AXLE LATHE. 

WE illustrate on pages 372 and 373 a lathe manu- 
factured by Messrs. Pollock and Macnab, Limited, 
Bredbury, near Manchester, for turning the ends of 
railway-wagon and carriage axles, as well as for other 
purposes, It is shown in perspective in Figs. 1 and 2, 
and in elevation in Fig. 3, the last of these views being 
a line engraving. 

The main feature of this ‘‘ Apollo” lathe, as it is 
called, is that it has a single-pulley drive direct 
from the line-shaft, and has four spindle speeds 
through an “‘all-gear drive.” The great advantage 


claimed for this over cone-driven machines is that. 


when the lathe is turning on all diameters within 
its capacity the maximum cutting power and full 
— are always available, which is impossible 
with either cone or variable-speed countershaft, which 
have to obtain a variation in speed by altering the 
belt velocity. The bed is of the box type, with 
oquere lips and cotter adjustment for the carriages, 
The whole twist of the carriages is taken by a raised 
lip on the front shear, so that the thrust of the pinion 
on the rack exerts a straight pull with minimum 
twist and a consequent steadier feed. In reference to 
Fig. 1 it will be. seen that the whole of the ‘ all-gear 
drive” is enclosed in a box formed on the left-hand 
foot of the bed. The four variations of speed are 
obtained in geometrical progression, and are varied 
by moving two levers which are interlocked, thereby 
making it impossible to engage more than one set of 
gears at the same time. “i kose two levers are all 
that are necessary for the alteration of the gears. 

The central driving-head is securely fastened to the 
bed, and is driven by a shaft down the centre of the 
latter. The wheels for this are machine-cut to ensure 
smooth running. A ‘‘ Clement’s” driver is also fitted, 
and it has the important feature that it can be made 
to move ona the bed, for turning the centre of the 
axle. It will be seen that there are two carriages—a 
right and a left-hand—and the motions in both cases 
are identical. The feed motions of the aprons are 
controlled from a dropping worm, which can be 
engaged and disengaged instantaneously. When this 
worm is engaged the aprons slide from opposite direc- 
tions tow: the centre of the bed. The whole of the 








wheels are o gree in a double apron, so that the 
feed-shafts and wheels do not overhang. The feed- 
wheels are supported back and front, the front cover 
being somévaliio witheeet disturbing any of the internal 
mechanism. A special feature of the mechanism is 
that the worm-drive for the apron, which has ball- 
thrust, reduces the strain on the feed-wheels and 
lessens the wear. There are three feed motions, which 
are engaged pS ye of levers placed at the right 
hand of the , and this can be done while the 
machine is in motion. 

The carriage cross-slide has a raised VY bearing, on 
which the tool rests are placed, and on the feed shaft 
there is a slipping clutch, which eliminates the danger 
of overloading, and also acts as a cut calculator. e 
headstocks are of the loose type, and the left-hand 
one is made to wind out of line for passing the axles 
through the central driving head. 

These lathes are made in two sizes, the chief dimen- 
sions of the larger one being :—Height to centres, 
124 in. ; - 4 bed, 16 ft. ; length between centres, 
11 ft.6in. The approximate weight is 6 tons. The 
dimensions of the smaller lathe are :— Height of 
centres, 104 in. ; length of bed, 16 ft.; the distance 
between the centres is 12 ft., and the approximate net 
weight is 44 tons. In our illustrations the lathe 
shown is driven by an electric motor. 





NOTES FROM THE NORTH. 
Gtasaow, Wednesday. 
Glasgow Pig-Iron Market.—Last Thursday mo the 
ig-iron market was quiet, and only 1000 tons of Cleve- 
d warrants were done at 52s. 3d. twoand three months. 
The closing tone was weak, with sellers quoting 52s. 6d. 
cash, 52s. 44d. one month, and 52s. 14d. three months. 
One lot of hematite changed hands at 60s. three months. 
In the afternoon the market remained rather dull, and 
Cleveland warrants were put through at 52s. 4d. cash and 
one month, 52s. . eight days, and 52s, December 1. 
The turnover was tons, and the close was steady at 
52s. 6d. cash, 52s. 4d. one month, and 52s. 3d. three months 
sellers. Hematite was quoted at 603. three months sellers. 
On Friday morning there was little demand for Cleve- 
land warrants, prices showed a decline. Only four lots 
were dealt in at 52s. 3d. fourteen days, 52s. two mont 
51s. 11d. December 7, and 51s. 104d. three months, an 
closing sellers quoted 52s. 4d. , 52s. 1d. one month, 
and 51s. 10d. three months. Abt the afternoon session the 
tone was still weaker, and the only transaction was one 
Cleveland warrant at 51s. 11d. one month. The closing 
quotations were easier, with sellers at 52s. 1d. cash, 52s. 
one month, and 51s. 9d. three mon On Monday 
morning a firmer tone vailed, but no dealing of any 
kind was recorded. leveland warrants were quoted 
52s. 3d. cash, 523. 14d. one month, aud 52s. three months 
sellers. Buyers of hematite quoted 60s. 6d. one month, 
but there were no sellers. In the afternoon the market was 
weaker, and about 5000 tons of Cleveland warrants were 
done at 52s. 14d. cash and one month, 52s. seven days, and 
from 51s. 104d. to 51s. 8d. three months. At the close of 
the session sellers quoted 52s. 1}d. cash, 51s. 11d. one 
month, and 51s. 74d. three months. On Tuesday morning 
the tone of the market was rather irregular, and cash iron 
opened weak. The business consisted of 3000 tons of 
leveland warrants at from 51s. 9d. to 51s. 11d. cash, 
51s. 9d. ten days, from 51s. 74d. to 51s. 9d. one month, 
and at 5ls.5d. December 3. Closing quotations were 
5ls. 11d. cash and one month, and 51s. 7d. three months 
sellers. In the afternoon the market was practically at a 
standstill, as no dealing took place. At the close Cleve- 
land warrants were quoted 51s. 10d. cash, 51s. 9d. one 
month, and 51s. 64d. three months sellers. When the 
market opened jay (Wednesday) there was no improve- 
ment in the tone, and business was quiet. Prices of Cleve- 
land warrants continued to show a decline, and the total 
dealings amounted to 1000 tons at 51s. 3d. and 5ls. 2d. 
three months. Closing sellers quoted 51s. 74d. cash, 
51s. 6d. one month, and 51s. 3d. three months. Buyers 
of hematite quoted 61s. one month, but sellers were firm 
at 62s. In the afternoon the market was steady, and 
about 3500 tons of Cleveland warrants were put through 
at 61s. 6d. and 5ls. 7d. sixteen days, 51s. 6d. twenty- 
three days and one month, and at 51s. 3d. three months. 
At the close of the session sellers quoted 51s. 74d. cash, 
5ls. 6d. one month, and 51s. 3d. three months. The 
following are the market quotations for makers’ (No. 1) 
iron :—Clyde, 62s. 6d.; Calder and Gartsherrie, 63s. ; 
Summerlee, 63s. 6d. ; Langloan, 683. ; and Coltness, 89a. 


(all shipped at Glasgow); Glengarnock (at Ardrossan 
63s. 6d.; Shotts (at Tena), 63s.; and Carron (at Sau 
mouth), 64s, 6d. 


Sulphate of Ammonia.—There has been only a very 
moderate demand for sul of ammonia lately and 
the price has eased off a little. The quotation to-day is 
from 11/. 7s. 6d. to 112. 108. per ton for prompt business, 
Glasgow or Leith. The shipments from Leith Harbour 
last week amounted to 833 tons. 

Scotch Steel Trade : Prices Advanced.—During the past 
week or so there have been signs of a slight improvement 
in the condition of affairs in the Scotch steel trade. Com- 
cory - le still made as to the scarcity of specifications, 

ut it is stated that several of the makers have just 
booked orders for some =~ large lots of plates and 
angles. These are partly for local shipbuilding require- 


ments and partly for export. Structural m con- 
ge to be ~ — of y agen J iy - y 
abroad. ne lasgow report av x an 
yay for several thousand tons of pret ene Bese for 
e 


Argentine Government. A special meeting of the 





Scotch Steelmakers’ Association was held in Glasgow this 
(Feeneeye) senenens, when it was decided to make an 
— of 5s. per ton in the prices of plates, angles, and 


Malleable- Iron Trade.—A healthier tone has been 
noticeable this week in the malleable-iron trade of the 
West of Scotland, and producers generally are better off 
for work. Most of the establishments are running the 
full nine shifts this week, and the outlook is certainly a 
little brighter. A all-round demand has been in 
evidence, and some fair [=p have been booked both 
for local consumption and for shipment. 


Scotch Pig-Iron Trade.—Scotch pig-iron makers are 
still actively employed, and they report considerable 
pressure for delivery on the of consumers of 
ordinary iron. The demand for hematite is very strong, 
and as large quantities had been sold by several of the 
principal producers, about the end of last week they 
withdrew quotations. The current price is about 58s. 
per ton. 


Shipbuilding.—An improvement has recently taken 
place in the Clyde shipbuilding industry, and several 
ae orders have been placed. Messrs. Scott’s Ship- 

uilding and Rapinest Company, Greenock, have 
received orders to build and engine two steamers, each of 
about 7500 tons.—Messrs. Russell and Co., Port Glasgow, 
have secured a contract for a gape ements of 7500 tons 
ene Son Messrs. Mars and W. L. Dobie, 
Glasgow. © engines are to be supplied by Messrs. 
Rankin and Blackmore, Greenock. essrs. Russell have 
also received an order for a steamer of 5500 tons dead- 
weight, for English owners. through Messrs. Hope and 
Sloan, Glasgow. Messrs. J. G. Kincaid and Co., Greenock, 
will supply the engines for this vessel. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Hull Coal Trade.—The figures for August show a sub- 
stantial reduction of tonnage when compared with those 
for the same month of last year, but, as was the case in 
July, the statistics go to indicate that the South York- 
shire collieries have not suffered so great a diminution of 
output as is the case with pits in more distant coal-fields. 
On the contrary, some of them actually record substantial 
increases on the tonn: of a yearago. The total amount 
of coal handled at Hull during August was 541,120 tons, 
as compared with 683,792 tons in 1907, a decrease of 
142,672 tons. During the eight months of the year now 
expired 4,002,752 tons have been despatched from the 
eastern rt, as against 4,253,712 tons in the same 

riod of last year, or a falling-off to the extent of 

,960 tons, which, having regard to the trading 
conditions generally prevailing, cannot be regarded 
as entirely unsatisfactory. Denaby and Cadeby again 
head the list with the largest consignment, but the ton- 
nage of these two collieries has fallen from 79,176 tons to 
54,864 tons. The figures of other collieries are :—Ald- 
warke Main, 23,872 tons, against 12,904 tons; Carlton 
Main, &c., 21,256 tons, inst 14,096 tons; Darfield 
Main, 10,752 tons, — 2 tons ; Elsecar, 14,952 tons, 
against 7672 tons; Staveley, 17,608 tons, against 10,376 
tons ; oy 15,880 tons, against 19,144 tons; Dalton 
Main, 10, tons, against 21,640 tons; ay I and 
Cadeby, 54,864 tons, against 79,176 tons; Glass Hough 
ton, 16.048 tons, against 15,058 tons ; Hickleton, 19, 
tons, against 19,176 tons; Manvers Main, 17,088 tons, 
against 28,880 tons; Peek Field, 16,304 tons, against 
13,008 tons; and Shireoaks, 12,504 tons, against 14,960 


tons. Exports are slightly better than a year ago, the 
total bes 346,781 tons for last month, as against 508 
tons in the same months of last ; though in regard 


ear 
to its total trading 1908 is still a behind its forerunner, 
the figures respectively being 1,897,582 tons and 2,115,308 
tons. . 


Iron and Steel Trades.—Notwithstanding there has 
been less demand, the market for pig iron still retains its 
strength, and in prices still obtain, while it is 
reported that some makers of hematite are sold up to the 
end of the year, and are refusing further contracts. It 
ia, to say the least, perfectly true that at present figures 
contracts can only be placed with difficulty. Steel-makers 
are undoubtedly making provision for an incré out- 
put during the closing quarter of the year, but it remains 
to be seen whether this confidence is entirely justified. 
Some doubt as to whether the improvement in the market 
for raw material indicates a general recovery of the manu- 
facturing trades is encouraged by the fact that there is 
no change in the rates for finished iron and steel. In the 
raw-material market makers at the moment are not eager 
sellers, and Derbyshire irons are now quite 2s. yd ton 
up, and the premium of 2s. per ton on the Lincoln- 
shire output is firmly ee, and for delivery 
into the beginning of next year a shilling above those 
rates is quoted, without, however, bringing much busi- 
ness forward. The collapse of the German Pig Iron 
Syndicate, who are said to hold a corner of fa 
million tons, may, however, lead to a ruinous cutting 
of prices, with results which will be felt in other than the 
German markets. So far as can be gathered from the 
rolling-mills and forges, where the pulse of the trade in 
the steel department is generally to be felt, there is no 
marked improvement to record, but there is a distinct 
feeling that the worst has now com LN. ans oes = 
im t firms are now a) M er. b 
of re prado have om ll orders to replenish 
exhausted stores, possibly in anticipation of an up- 
ward movement Seving: Go advance in the raw 
material market, and =— X 7 round in- 

iri i b ers are 
wang mo i be favourable. 


hen the ditions are considered to é 
There hag been a little more business done in bars and 
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but the -mills are now to inquire about 
supplies of Sheffield qualities, and are more disposed to 
discuss the question of contracts. Very little work is on 
hand in connection with shipbuilding, although the pros- 
pect of a settlement of the North-East Coast dispute 
doubtless has something to do with a marked revival in 
the machine-tool trade and the file industry. Some good 
orders for heavy shafting and turbine-drums are also 
being executed by several of the Sheffield firms for the 
liners now being constructed. In the railway steel de- 
partments not much fresh work has come to hand during 
the week, and orders recently referred to are now 
completed. The reduced trade being done by local col- 
lieries has had its effect on the wagon-s industry, and 
home railway requirements are meagre to the extreme. 


South Yorkshire Coal Trade.—Doncaster race week is 
always a slack working week among the colliers of South 
Yorkshire, and despite the efforts in recent years of one 
or two important colliery companies to pub an end to the 
practice of shutting the - down Pg eg A dischargi 
men who take the wee e advent o 
the great racing carnival of the North always results in a 
considerable dislocation of trade. b week was no 
exception to the historic rule, and most of the pits in the 
vicinity of Doncaster, which means anything up to 50 miles, 
had to slow down, and knock at least one shift _ day off, 
whilst, notwithstanding the wet weather, the effect of the 
St. Leger this year was to make the attendance at the 
ordinary Wednesday coal market the smallest of the year. 
In trade itself, however, there has been no falling-off, 
indications, in fact, pointing to an increased activity in 
thick-seam dealings. A most pronounced movement in the 
market for household supplies is on foot, and the demand 
has in some cases been greater than a few of the pits could 
deal with. Probably the dislocation of the lar mineral 
traffic, owing to the special passenger traffic occasioned 
by the Doncaster race meeting, may have had something 
to do with this, but apart from this possibility there 
has been a big run on house coal, and more than one price- 
list has been withdrawn. It follows naturally that this 
action portends an increase in rates, although for the 
moment prices have notgone up. Owners, however, are 
steadily refusing to do business at less than 11s. 6d. a ton 
for Barnsley softs, and there is nowhere a suggestion of 
underselling; in fact, a general advance in rates may be 
anticipated by the end of this month at the latest. Steam 
coal maintains its position, and big freights, though 
not equal to those of this time last year, are going 
daily to Hull, and prices remain firm for Barnsley 
supplies, but there is not so much business doing in other 
varieties of mineral, collieries working the Parkgate 
seam, for instance, having work to make employ- 
ment for four days a week, notwithstanding several Fe 

as company contracts have recently been ~ hat y ere 
vo been during the week several important renewals of 
railway coal contracts; the Great Central Railway have, 
it is stated, renewed their contracts for hard coal for six 
months from October 1 next, the prices for renewals 
being—South Yorkshire hards, 9s. 6d yshire hards, 
8s. 6d. to 98., according to quality. The expiring con- 
tracts were about 11s., asks a very considerable reduc- 
tion. With regard to the Midland Railway Company, 
it is stated that while the company have not formally 
invited tenders, they have placed one or two important 
contracts at something like the rates quoted above. The 
Great Central Railway wong ag Ay purchases are the 
result of revised quotations on the part of the Steam- 
Coal Owners’ Association. i 


billets, rolling the cheaper qualities from the North, 


off without leave, 


There is more doing in the 
coke market, quotations being up 3d. to 6d. upon the week. 


A Prosperous Concern.—The report of the Staveley 
Coal and Iron Company, just issued, goes far to show 
that local trade cannot be quite as bad as the pessimists 
contend. During the past two he the net profits of the 
company have been more than doubled, owing to the pro- 
gressive policy — by the directors. For the year 
ended June 30 the net profit was 245,622/., compared with 
167,6522. for the year ended June 30, 1907, 121,410/. for 
the year ended June 39, 1906, and 109,782/. for the year 
ended June 30, 1905. For 1895-6 the ordinary dividend 
was 6} per cent.; for 1896-7 and 1897-8, 7/. 1s. 8d. per 
cent. each year; for 1898-9, 15 per cent.; for 1899-1900, 
334 per cent.; for 1900-1, 26% per cent.; for 1901-2, 1902-3, 
and 1903-4, 10 per cent.; for 1904-5, 112 per cent.; for 
1905-6, 15 per cent.; and for 1906-7, 20/. 163. 8d. For 
the year just ended the dividend is 20 per cent. 


New Colliery Enterprise.—A new colliery is contem- 
plated on the Rufford Abbey Estate of Lord Savile, who, 
ast week, was the King’s host, the Bolsover Colliery 
| being the projectors of the scheme. Arran 
ments have = y been completed with Lord 
Savile’s agent for the lease of 5000 acres of the Barnsley 
Seam under the Rufford Estate. The land will join u 
to the boundary of the Mansfield Colliery Royalty, lone 
by thesame company from the Duke of Portland. Sinking 
Operations, it is anticipated, will be commenced next 
Spring, and the engineers of the colliery company antici- 
pate finding coal at a depth of about 650 yards, where a 
Seam of from 4 ft. 6 in. to 5 ft. in thickness is anticipated. 
The colliery will be the most westerly extension of the 
North Notts coal-field. It is intended to put down a 
plant —— of dealing with from 2500 to 3000 tons per 
day, and the colliery will probably employ about 1700 
men and boys. The site of the shafts is to about six 
miles south-west of Rufford Abbey, where the King 
Stayed last week, and it is proposed to name the new 
undertaking the King Ed Colliery. 





Tae Panama Canau.—The total excavation effected 
dy Panama Canal in August was 3,252,506 cubic 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Trade.—Once more quietness 
terises trade, so far as Cleveland Bean is concerned. 
This is not at all surprising, after the recent rather heavy 
buying. Consumers ap to have satisfied their require- 
ments—at all events, for the present—and with very few 
buyers in the market sellers have had to reduce their 
prices. Cleveland iron continues to be sent into the public 
warrant stores at the rate of 500 tons per working day, 
and the stock there now > 70,000 tons. The 
hematite pig trade is in a fairly flourishing state, but 
quotations are, if anything, a shade easier in sympathy 
with Cleveland iron. _American reports are very favour- 
able, and doubtless matters show improvement on the 
other side of the Atlantic, but the good influence 
this should have in this market is nullified by the 
disco’ accounts to hand of trade in Germany, which 
country is still our largest continental customer. Ship- 
ments this month are fairly satisfactory, but they do not 
compare very well with those of September, last year, 
when demand for pig iron was exceptionally good. So 
far this month clearances average 3600 tons per working 
day, whereas for the corresponding time a year ago the 
daily rater § was 4300 tons. Merchants are now pre- 
pared to sell No. 3 g.m.b. Cleveland pig at 51s. 3d. f.0.b., 
which is eighteen pence below the top price realised last 
week. No. 1 is scarce and varies in price, sellers quoting 
according to their stock. Thus as low as.53s. 6d. and as 
high as are named. The lower qualities of Cleveland 
iron are by no means so plentiful as they have been, and 
uotations for them are ing more normal in propor 
tion to the better kinds. No. 4 foundry is about 49a. 6d.; 
and No. 4 forge 483. and upwards. Most of the makers ask 
at least 563. 6d. for Nos. 1, 2, and 3 East Coast hematite 
pig iron, and some of them quote up to 57s. On the other 
d, buyers report that they can orders with 
merchants at 56s. 3d. . Spanish ore is steadily movi 
upwards. The mine-owners in Spain, being fairly 
situated, are very independent. Quotations are now 
based on 15s. 6d. ex-ship Tees for Rubio of 50 per cent. 
quality, but buyers endeavour to fix the price at a little 
below that figure. Freights—Bilbao to Middlesbrough— 
stand at 32. 104d. 


Manufactured Iron and Steel.—The various branches of 
the manufactured iron and steel industries present few 
new features of moment, but it is gratifying to find that 
what slight o there are to report are for the better. 
As the result a few orders for v: having been 
ploud on the North-East Coast, a rather wey vhege wre d 
or shipbuilding material is reported, and iron ship-plates 
have been raised by half-a-crown per ton. Ovher descrip- 
tions have not been advanced. Rail-makers are very well 
employed, with good inquiries still in the market, and 
quotations, though not actually changed, show a decided 
7.1 tendency. Common iron bars are 6/. 15s.; best bars, 
71. 2s. 6d.; best best bars, 7/. 102.; packing iron, 5/. 10s.; 
iron ship-plates, 6/. 7s. 6d.; iron ship-angles, 6/. 15s.; iron 
ship-rivets, 7/. to 7/. 2s. 6d.; iron girder-plates, 6/. 10s.; 
iron boiler-plates, 7/. 5s.; steel bars, 6/. 7s. 6d.; steel ship- 
as 61.; steel ship-angles, 5/. 12s. 6d. ; steel stri 

. 128. 6d.; steel hoops, 67. 17s. 6d.; and steel joists, 57. 1 
—all less the customary 24 per cent. discount. Cast-iron 
chairs are 32. 10s.; cast-iron columns, 6/. 10s. ; light iron 
rails, 61, 15s.; —— steel rails, 5/. 15s.; and steel railway 
sleepers, 6/. 12s. 6d.—all net cash at works. Iron or steel 
galvanised corrugated sheets, 24 gauge, in bundles are 
12/. 10s.—less the usual 4 per cent. f.o. 

Fuel.—Notwithstanding curtailed output, coke is a 
trifle easier. Sellers, as a rule, adhere to 15s. 6d. for 
average blast-furnace qualities delivered here, but 15s. 3d. 
might be accepted in some cases. 








CoMBINED REcIPROCATING AND TURBINE MACHINERY IN 
Donmrnton Liner ‘‘ LAURENTIC.”—Special interest attaches 
to the triple-screw Dominion liner Laurentic, launched 
on the 10th inst. from Messrs. Harland and Wolff’s yard 
at Belfast, on account of the adoption in this vessel of a 
combination of reciprocating engines with a low-pressure 
turbine, the Laurentic being the first | eee steamer 
designed with this arrangement of machi . Moreover, 
it has been generally assumed that the adoption of this 
novelty in the Laurentic is some indication of the owners’ 
intentions with regard to the machinery of the other 
large liners which they are contemplating. This arrange- 
ment of machinery constitutes the vessel a triple-screw 
steamer, each of the wing propellers being driven by four 


g°- | crank triple-balanced engines, and the central propeller 


by a tur =. ‘ bs A yow is, of a to retain the 
vantages of the highly-perfected nced reciprocatin, 
engines and at the same pre the benefit of the further 
expansion of steam in a low-pressure turbine, whilst avoid- 
ing the necessity for an astern turbine, which is essential in 
steamers fitted with turbinesonly. In this vessel, both for 
going astern and manceuvring in and out of port, the recip- 
rocating engines will be more than sufficient, as they will 
develop over three-fourths of the total combined horse- 
wer. The Laurentic will be the t vessel in the 
ian trade, being 565 fb. long oe t. 4in. beam, and 
pr gp \. 2 ppteen er a large quate 
cargo, a full complement of passengers—about 
230 first class, 430 second class, and over 1000 third class. 
As, of course, is well known, the double bottom, in 
addition to being an element of strength and security, 
provides space for water ballast, which is also carried in 
the fore and after peaks. There are six cargo holds, and 
the bunkers are specially arranged to facilitate the coaling. 
The whole of the passenger accommodation has been 
arranged on generous lines. The Laurentic will signalise 
the entry of the White Star Line into the Canadian trade. 





NOTES FROM THE SOUTH-WEST. 


Cardif.— Quotations for large steam coal have not 
shown much change. The best large has made lds, 9d. 
to 16s. per ton, while secondary qualities have brought 
13s. 9d. to 15s. 3d. per ton. Household coal has exhibited 
little change; the best ordinary qualities have made 
15s. to 163. per ton, while No. 3 Rhondda large has 
brought 17s. to 17s. 6d. per ton. Foundry coke has been 
quoted at 17s. to 193. per ton; furnace ditto has made 
15s. 6d. to 16s. 6d. per ton. As regards iron Rubio 
has made 14s. to 14s. 3d. per ton, upon a basis of 50 
cent. of iron, and charges, including freight, insurance, &c., 
to Cardiff or Newport. 

reel oe Oto ex = of onl Boe a six 

e ports—Cardiff, Newport, Swansea, Port 
Talbot, Neath, and Llanelly—in the eight months ending 
August 31 of this year were as follow :—Cardiff—foreign, 
11,064,683 tons; coastwise, 1,892,029 tons; tota], 12,956,712 
tons. Newport — forei 2,548,290 tons; coastwise, 
504,051 tons; total, 3,052,341 tons. Heo YA 
1,910,364 tons ; coastwise, 148,883 tons; total, 2,059,247 
tons. Port Talbot—foreign, 739,892 tons; coastwise, 
256,207 tons ; total, 996,099 tons. Neath—foreign, 148,675 
tons; coastwise, 141,928 tons; total, 290,603 tons. 
Llanelly—foreign, 125,089 tons ; coastwise, 38,550 tons ; 
total, 163,639 tons. The aggregate shipments from 


the six ports for the eight months were accordingly 
19,518,641 tons. 
-The .** Coll .’—The frame of the battleship 


Collingwood, which has been on hand for seven months 
at Devonport, is now complete to the upper deck. The 
outside plating is also riveted in position at the bow and 
stern to the same height. The light armour protection 
at the bow and stern has further been placed in position 
over a considerable area. 

Dowlais.—A contract just entered into to apply. the 
Indian State Railways with 18,000 tons of 8 rails is 
expected to give a welcome stimulus to business, There 
has been a moderate output of steel sleepers. 


The ‘‘ Bellerophon.” — The Bellerophon, which was 
launched at the close of July, will commence her official 
steam and gunnery trials early in October. She was laid 
down early in December, 1906, and she will be out of 
dockyard hands long before ber, 1908, when the 
two years allowed for her completion will expire. 


The Swansea Valley.—The local steel trade is considered 
to be firmer. The tin-plate trade shows continued activity, 
and the tin-plate mills are working full time. The col- 
lieries have took, upon the whole, better employed. 


South Wales Coal-Mining.—The Associated Chambers 
of Commerce have held their autumn meeting this week 
in Cardiff. Statistics submitted to the meeting showed 
that the output of the South Wales coal-field advanced 
from 26,046,074 tons in 1887 to 49,376,196 tons in 1907. 
The number of men employed rose from 86,915 to 190,263. 





ARGENTINE RatLway.—A decree has been lately pub- 
lished in the Boletin Oficial of the Argentine Republic 
authorising the construction by the Compaiiia Francessa 
de Ferrocarriles de la Provincia de Santa Fé of a metre- 
gauge railway from the San Francesco-Villa Maria line 
at Pozo del Mollo, and proceeding to Cordota vid Villa 
del Rosario. Plans of construction have to be deposited 
within about fifteen months from now, and work com- 
menced within six months of their approval. The con- 
struction of 50 kilometres is to be completed within ten 
months of starting the work, and the whole finished 
within three years. 





‘*BrITISH AND FOREIGN GUIDE TO THE ENGINEERING, 
Srege,, anD Harpware Trapzs, 1908.” London: Messrs. 
Adolphe Francis, Limited, 149, Fleet-street, E.C.—This 
volume consists of rather more than 300 pages of directory 
matter relating to merchants, manufacturers, exporters, 
&c., in the more important countries. The matter is 
classified, the book being divided into four poe devoted 
to the following main subjects:—Part I. Machinery, 
Metals, Mien, General Hardware, Railway Plan 
and Materials. Part II. Electricity, Telegraphy, an 
Galvanism. Part III. Ordnance, Arms, and Ammuni- 
tion. Part IV. Ships, Boats, Tackle, &c. The firms’ 
names are grou under classified easing, the terms 
for which are given in lish, French, man, and 
Spanish, and the names of in Great Britain and the 
chief Continental, colonial, and American countries. 


Smoxetess Powpgers.—We read in the Moniteur de la 
Flotte that Captain Monni, of the Italian Army, has 





| published in a German review, the name of which is not 


given by our contem a complete étude on the 
advantages that wall te attended Y the addition of 
powdered carbon to smokeless powder. He bases his 
argument on the fact that the carbonic acid gas produced 
by the explosion takes from the steel of the gun the 
carbon necessary to transform itself into carbonic oxide, 
this giving rise to corrosion; he proposes to supply 
the necessary carbon by adding charcoal to the smokeless 
wder when this is in course of manufacture, The smoke- 
a powder thus transformed burns at a much lower tem- 
perature than before. Ry ym have for the ter 
we are told, confi the inference arrived at by 
ptain Monni, and a much less degree of corrosion of the 
guns has been the result. It is only necessary to increase 
the charge slightly in order to compensate for the decrease 
in the temperature of explosion and the er 
great decrease in the volume of explosive gas produced. 
The proportion of ad has in some cases been 
as much as 19 per cent, of the weight of the smokeless 





powder, 
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FLOUR-MILLING MACHINERY; THE CLEANING AND CONDITIONING OF WHEAT. 


CONSTRUCTED BY MESSRS. THOMAS ROBINSON AND SON, LIMITED, ENGINEERS, ROCHDALE. 
(For Description, see Page 366.) 

















Fic. 40. Barrery or Trizur CyLinpers ror Removine BaRiey, Oats, CocKLE, AND SEEDS FROM THE WHEAT 
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Fie, 41. Frep-Diviper to Trreur CyLINDERS, WITH ARRANGEMENT Fic, 42. Emery Scourntne Macuine ror Dry-CLEANING THE 
FOR MaGNeticaLLy Separatine Pieces oF MeEra.: WHEAT: 
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GENERAL ARRANGEMENT OF PROPELLING ENGINES AND AUXII] 
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PLATE XXIII. 








/XILIARY MACHINERY IN H.M.SS. “AGAMEMNON” AND “LORD NELSON.” 





* Descriptio, se Page 38°.) 
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THE TRADES UNION CONGRESS. 


Tue Forty-First Trades Union Congress, held at 
Nottingham, has come and gone, and its proceed- 
ings and resolves are matters for criticism, his- 
torical and otherwise. Much has happened since 
its first meeting in Nottingham in January, 1872. 
All the delegates at that Congress, except three, 
have passed away, and neither of the survivors was 
present last week. Indeed, it appears that only 
one of the delegates who attended the second 
Nottingham Congress was again in attendance, in 
1908.. Changes have been great in the personnel of 
the Congress, and in its tone, and also, more or 
less, in its aims and objects. Its constitution has 
undergone revision, being politically somewhat 
enlarged, but in its representative character it is 
more limited, being severely restricted to bond-fide 
trade unions which fulfil all the conditions of the 
standing orders, both as to delegation and annual 
monetary contributions. As a representative body 
it is now without a flaw. The changes in public 
policy as regards labour unions have mar- 
vellous. In 1872 the Trade Union Act had been 
passed in the previous Session, but the important 
Amendment Act did not pass until 1876. The 
Labour Laws were passed in 1875, prior to which 
the Conspiracy Laws and the Master and Servants 
Acts rendered even the Trade Union Act, 1871, 
almost abortive, except as regards the protection 
of trade-union funds, which was embodied in that 
Act. All subsequent legislation has been favour- 
able to labour individually, and collectively in 
combination. Even the decision of Mr. Justice 
Farwell has been set aside by the Trades Disputes 
Act, 1906. The record in other respects is equally 
marvellous. 

At the earlier Congresses it was customary to 
elect as chairman the nominee of the local Trades 
Council, and, as a rule, the selection was a good 
one ; but the chairman was under the disadvantage 
of not knowing intimately what had been done in 
the year previous to his election, and his address, 
therefore, lacked the essential knowledge required 
by the president. This is now changed; the chair- 
man of the Parliamentary Committee becomes the 
President of the Congress. This year the Con- 
gress was most fortunate in this respect, for the 
President was Mr. D. J. Shackleton, M.P., one 
of the clearest-headed men in the Labour groups. 
His address was that of a statesman representative 
of labour. He has high ideals, but he is no ex- 
tremist. He is powerful, moderate, and prudent, 
and he gave a tone to the Congress over which he 
presided. He was rewarded with a hearty and 
unanimous vote of thanks. 

The agenda was a long one, extending to eighteen 
groups of subjects, many of which contained nume- 
rous resolutions and amendments. In each case 
the amendment is published on the opposite page 
to the resolution or resolutions to which it relates. 
In this way each delegate can see the relationship 
between the resolution and amendment, and the 
obvious intention of each. Waste of time is thus 
averted, unless the speaker attempts to introduce 
irrelevant matter, which the President can stop if 
thought desirable. There is a need for brevity and 
clearness in a Congress of 520 delegates, represent- 


887! ing divers interests, which sometimes are not in 
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able to labour’s demands, as presented by its re- 
resentatives in those annual Congresses which, 
for over forty years, have done so much for the 
cause of progress in legislation and otherwise. The 
record is so great that faults may be forgiven. 

The most regrettable incidents at the Congress 
took place in the discussions on unemployment ; 
one was the personal attacks on the President of 
the Local Government Board, on Mr. F. Maddison, 
Member for Burnley, and on Mr. H. Vivian, and the 
censure involved in the resolution about the persons 
regard divergence 


haps unconsciously, acting a tyrannical part. 
e other incident was the speech of Mr. Pete 
Curran, who declared that the Labour Party would 
not be answerable for disorder if it occurred 
through lack of employment. Whoever thought 





that they would be? The responsibility for order 
rests with the local authority ; for disorder, with 
those who provoke it. Mr. Grayson, M.P., in a 
8 h elsewhere, rather defended the turbulence at 
lasgow. But he is an irresponsible politician and 
Member of Parliament, whereas Mr. Pete Curran; 
M.P., is the chairman of the General Federation of 
Trades, and therefore ought to be careful in his 
language lest it be interpreted more broadly than 
he intends. A resolution demanding: grants ‘in 
aid of trade unions paying out-of-work benefit was 
carried by card vote by 921,000 to 559,000. It 
was, however, strongly opposed by.some of the 
delegates. The education policy resolution was 
carried without serious dissent. It proposed that 
the State should, where required, provide meals 
for the body as well as instruction for the mind on 
an extended scale, free to all. A further resolu- 
tion, demanding secular education under popular 
control, and free from the elementary school to the 
university, was carried -by 1,433,000 to 131,000. 
Mr. Sexton, the dockers’ representative from Liver- 
1, opposed it from the Catholic point of view. 
The introduction of :religious sentiment was con- 
demned by several s ers; they ‘said that the 
resolution did not attack religion in any sense, but 
urged that the elementary school was not the place 
to teach it. This view has. been the basis of all 
Radical teaching from the Chartist mevement in 
1838 to the present day. 

The new Reform Bill of Congress is merely 
based on one.introduced in 1886, and reintro- 
duced in each of; the ten following sessions, with 
this addition only—payment of members. If the 
Parliamentary Committee can get a second reading 
fer it, they will be more fortunate than the author 
of that consolidating and amending measure. Mr. 
Ben Tillett renewed his resolution in favour of com- 
pulsory conciliation and arbitration, though some- 
what varied in terms. This was op mainly 
by the miners’ delegates, and the proposal was 
rejected by card vote by 1,099, to 645,000 
votes. The compulsory law in New Zealand and 
Australia has not yet proved a success. A reso- 
lution proposed by the brassworkers to prohibit 
women working at certain trades, deemed as unfit 
for women, was rejected after a spirited speech by 
a lady delegate. But the women’s | also 
opposed the prohibition of female labour on coal-' 
pit banks and in the chain-making and other trades 
in Staffordshire. It is the character of the work 
that was objected to, as well.as the low wages paid 
to females for doing what is only fit for men to do 
in health and strength. The Congress condemned 
the half-time system and demanded its abolition. 
Such a resolution could not have been carried 
twenty years ago; indeed, speakers addressing: 
meetings in Lancashire were requested not to ad- 
vocate its abolition, as, soit was said, both men and 
women cotton-operatives were not favourable to its 
abolition. Con pro that the Factory 
Acts should be so amended as to exclude strike- 
breakers, imported from jother countries, under an 
alien law, similar to that in the United States and 
ag Colonies — the Contract Labour Laws. 

e Parliamentary Committee proposed to enla: 
the powers. under the Foreign Eclistnients ‘Act to 
keep out ‘‘ blacklegs” in cases of labour disputes 
in the British Isles. 

There were many resolutions on subjects 
which for years have been considered, and might be 
termed ‘‘ hardy annuals,” as Bills'and motions of 
that kind are called in Parliament., As there was a 
general consensus of opinion upon the resolutions, 
the delegates refrained from debates, and passed 
them without opposition. In this respect, the 
newer delegates restrained themselves, for on such 
subjects their chance of a speech was their oppor- 
tunity. So successful, indeed, was the Congress in 
curtailing discussion that the agenda was cleared 
without a hitch. The President’s reward for the 
conduct of business did not end with the presenta- 
tion of a silver bell, but he was re-elected as Chair- 
man of the Parliamentary Committee for the 
ensuing year, which means that he will be the 
President of the next Congress, which will meet at 
Ipswich in 1909. The election of members of the 
Parliamentary Committee is often the most exciting 
scene in the Con Last week the contests 
were restricted, for six of the old members were 
elected without a contest, and only two other 
changes were effected : Mr. Sexton, of Liverpool, 
and Mr. Ben Cooper, of London, were defeated, 
and two others elected in their stead. The character ' 
of the Committee remains the same: The more 
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moderate and prudent men are in the ascendant—a 
guarantee of peaceful progress, rather than of the 
advocacy of extreme and violent measures. Notting- 
ham gave the delegates a right royal welcome. The 
Mayor, Council, local Members of Parliament, and 
some of the prominent townspeople entertained 
them, and thus made the gathering one of pleasure, 
combined with hard and arduous work. The ‘‘ out- 
side shows,” or organised meetings, &c., were more 
moderate in character than at some of the recent 
Congresses. 








RAILWAY ACCIDENTS OF 1907. 


ALTHOUGH not quite so favourable as those for 
several earlier periods, the returns of railway acci- 
dents, so faras the public is concerned, for the year 
1907 show up satisfactorily when compared with the 
two previous years. In all three years the bulk of the 
fatal accidents to ngers have been occasioned 
by comparatively few large accidents, of which we 
have had far too many in this country recently. 
The return to a more normal state of affairs is to 
be welcomed, and it is to be ho that we shall 
shortly arrive again at the conditions obtaining, 
for instance, in 1901, 1902, &c., and that the re- 
putation of the British railways as the safest in 
the world will be indisputably regained. The 
prospect for such an eventuality appears at the 
present moment to be very fair indeed. The era 
of unrestricted competition among the various com- 

nies seems to have had a definite limit put to 
its term of life. Closer working agreements should 
tend not only to economies of management, organisa- 
tion, &c., but willalso probably mean a reversion to 
more rational schedule speeds, with a commensurate 
reduction in wear and tear to stock and permanent 
way, & phase of modern railway working which we 
propose to deal with at greater length on a future 
occasion, With some rearrangement of the time- 
tables so as to make it possible to reduce the pre- 
sent speeds here and there, and to make sure that 
drivers will have no temptation to exceed the set 
limit, the chances of accident should be materially 
reduced ; though, as we have often pointed out 
before in these columns, regulations of whatever 
kind are of absolutely no value if, for any reason, 
when made, they are not adhered to, as has been, 
unfortunately, the case in certain recent accidents 
responsible for serious loss of life. 

The fatal accidents to passengers in trains in 
1907 numbered 18, compared with 58 in 1906, and 
39 in 1905. Passengers injured in 1907 numbered 
534, 631 in 1906, and 396 in 1905. The ngers 
killed thus amounted to 1 in about 70 millions, 
according to the passenger statistics of the railway 
companies. These statistics do not, however, include 
the journeys made by season-ticket holders, which 
very materially increase the figures, as 716,000 
annual season-tickets were issued in 1907, and each 
holder would make, at any rate, not less than three, 
and probably not less than four, double journeys a 
week, which adds on at once about 250 million 
passenger journeys to the number of 1,259,401,000 
given as the preliminary figure for the year in ques- 
tion. Similarly, the number inju is reduced 
below 1 in 2,300,000, the figure based on the pas- 
senger returns, excluding journeys by season-ticket 
holders. It will be remembered, of course, that 
one single accident in 1907—that at Shrewsbury— 
was responsible for eleven out of the eighteen 
fatal accidents to passengers occurring during the 
year. In the case of 13 of the passengers killed, 
and 119 of those injured, the cause is classified as 
being due to passenger trains, or parts of passenger 
trains, leaving the rails. Two deaths and 172 
injuries were attributable to collisions between 

mger trains, or parts of such trains; while 
two deaths and 171 injuries were caused by colli- 
sions between passenger trains and goods or mineral 
trains, light engines, or other moving vehicles. 

The statistics relating to collisions show, when 
referred to a train-mileage base, a reduction, on 
the average, for the previous thirty years, of 
about 9 per cent. in frequency. The figure is 
now roughly one collision or derailment, resulting 
in injury to persons, for every 1,740,500 train- 
miles. The actual number of collisions and derail- 
ments is apparently much greater than in former 
years, but this is mainly due to an alteration in 
Board of Trade regulations, which now require 
returns for all collisions and derailments to pas- 
ao igapa whether resulting in personal injury 
or not. 


While dealing with the risks of passengers, it 





may be as well to point out that the risks they run 
in trains are infinitely smaller than those to which 
their own ignorance or negligence render them 
liable. This has comparatively small importance 
in a journal of this nature, but it is well to remem- 
ber that the public are themselves responsible for 
a number of accidents to passengers, far larger 
than that due to causes coming within the responsi- 
bility of the companies. Thus 10 passengers were 
killed and 970 injured when alighting from 
trains; 23 were killed and 175 injured when 
entering trains ; 633 were injured by the closing of 
carriage doors ; 31 were killed and 53 injured by 
falling out of trains in motion, and so on, to the 
tale of 102 passengers killed and 2132 injured. 
Train accidents resulted in the death of 13 
and the injury of 236 railway servants. The 
number killed, although no greater than for 1906, 
is a great deal higher than for any of the years 
1901-1905 inclusive. The number injured also 
shows a very large increase. Excluding train acci- 
dents, 441 railway servants were killed and 5577 
injured in connection with the movement of traffic 
(trains and vehicles). Of these, comparatively 
large numbers are traceable to lack of proper pre- 
caution and the running of risks to which, it is 
resumable, the servants are fully alive. For 
Instance, 116 men were killed and 322 injured 
while walking, crossing, or standing on the line on 
duty at stations; one man was killed and 751 in- 
jured in attending to machinery in motion; five 
were killed and 233 injured in getting off engines 
or trains in motion, many of these, doubtless, 
being accidents which might have been avoided by 
a little extra precaution or alertness on the part of the 
employés concerned. We do not, for one moment, 
ve the suggestion, basing the argument on the 
bare facts as presented in the Board of Trade reports, 
that railway servants are either negligent or rash 
as a body. We also are well aware that the taking 
of a certain amount of risk is often practically un- 
avoidable if traffic is to be handled at all expedi- 
tiously. On the other hand, however, we are not 
prepared to admit even the suggestion that railway 
companies so order matters that much unnecessary 
risk to employés is imperative, and plenty of cases 
come within the cognisance of those familiar with 
railway working, as they do in other walks of life, 
of employés almost inviting accidents or injury 
simply from thoughtlessness, or may be sang froid 
due to the familiarity of the duty or action, or 
perhaps from lack of quick perception. Indeed, the 
report’s figures bear out this argument, for of the 
total number of casualties to railway servants— 6018 
—1670 rank as due to want of caution or misconduct 
on the part of the injured persons, while 88 only 
are classified as due to defective system of working, 
dangerous places, conditions of work, &c., and 121 
to defective apparatus, want of safeguards, appli- 
ances, &c. It is noticeable that of the accidents 
to servants (exclusive of train accidents) inquired 
into by the Board of Trade, 44.6 per cent. are re- 
ported as due to want of caution of the person 
injured, and 21.4 per cent. only classified as ‘‘ Mis- 
adventure or accidental.” On the other hand, 
of such accidents reported by the railway com- 
= but not inquired into by the Board of 
rade, only 25 per cent. are classified as due to 
want of caution or misconduct, and 69.9 per cent. 
as ‘‘misadventure or accidental.” The’ railway 
companies, therefore, do not appear to be any too 
severe on their employés in this respect, being, 
apparently, rather generously inclined than other- 
wise ; though it is questionable whether greater in- 
sistance on probing such occurrences to the very 
bottom, and absolutely fixing the blame where pos- 
sible, would not be conducive to less casualties 
among the staff. 

In connection with shunting operations, alto- 
gether 79 men were killed and 3150 injured. From 
the fact that the question of couplers has recently 
formed the subject of investigation by a committee 
—— by the Board of Trade, these figures are 
of rather more than ordinary interest. Of these 
totals, 18 deaths and 757 injuries were due to 
accidents during coupling or uncoupling. These 
actual operations do not stand alone in regard 
to danger to employés. While in braking, sprag- 

ing, and chocking wheels, accidents resulting in 
eath to eight and injury to 644 employés oc- 
curred ; while in moving vehicles by capstans, 
turn-tables, bars, &c., accidents causing the deaths 
of five and injuries to 565 others occurred. Simi- 
larly, getting on or off or falling off engines, 
wagons, &c., resylted in 309 employés being killed 





or injured during shunting operations. Actual 
coupling and uncoupling is, therefore, not much 
more dangerous than other necessary operations. 
Of the accidents in coupling operations, three fatal 
and 363 non-fatal occurred with the pole. Coup- 
ling without the pole is responsible for seven deaths 
and 96 injuries. In coup ing vehicles with screw- 
couplings seven deaths and 296 injuries were 
caused ; and with automatic couplers one employé 
was killed and two injured. The accidents when 
the pole was in use were due largely, it is stated, to 
men endeavouring to couple before the vehicles 
were close enough together. In the Board of 
Trade report the number of employés classified as 
shunters is given as 13,158. ‘These are doubtless 
regular shunters engaged in this class of work 
during the whole time they are on duty. The 
number of men engaged in coupling and uncoup- 
ling operations on the railways is probably greatly 
above this figure, and the figures given in the 
report for proportion of shunters killed and injured 
are no absolute criterion of the danger attaching 
to the use of different couplers, for in the shunter’s 
duty several other causes of risk are ever present, 
even to the tripping over point-rods, &c. We may 
also add that with regard to comparative statistics 
for the United States of America, it is almost 
impossible to get at the correct total for men 
employed in coupling and uncoupling operations, 
the statistics being classified in groups of con- 
ductors, trainmen, and stationmen, and while some 
of these are continuously engaged in such work, 
the duty only occasionally, and sometimes never, 
falls to others. 

Fatal accidents to the number of four, and in- 
juries amounting in number to 17, occurred, in con- 
nection with electrified sections of railways, from 
coming in contact with the live rail. Of these, one 
of the killed and 13 of the injured were companies’ 
servants ; the remainder were tres rs. 

Among the failures of rolling-stock, rails, Xc., 
reported as causing accidents, there were 172 broken 
tyres, 160 broken axles, 86 failures of machinery, 
springs, &c., of engines, 13 burst boilers, tubes, &c., 
2440 failures of couplings, 289 accidents due to 
broken rails, &c. Of the 98 engine axles, 78 were 
crank or driving axles, the average mileage for the 
72 of these which were of steel being 294,589, while 
the six other driving axles of, iron averaged 373,624 
miles. Of the 172 tyres which failed, 14 were 
engine and tender tyres, 3 coach tyres, and 128 
wagon tyres. Of the tyre failures, 146 occurred 
with tyres fastened by bolts and screws, two of 
which left the wheels when they failed, 32 break- 
ing at bolts or screws. Eighty-five tyres broke 
transversely, according to the report, and 55 split 
longitudinally. 








ARBITRATION IN LABOUR DISPUTES. 
A crecuLar of considerable importance to em- 
ployers and employed in connection with labour 
disputes has recently been issued by the Board of 
Trade. Without desiring or intending to interfere 
with the working of the Conciliation Act, 1896, 
this department thinks it wise to establish a sort 
of permanent court for the settlement of disputes, 
the services of which may be invoked by consent 
of the parties. The fact that the principle of the 
Act of 1896 has been acceptable appears from 
figures published by the Board. Under that Act the 
Board has power to appoint a conciliator in trade dis- 
utes andanarbitrator at the request of both parties. 
ese means of intervention have been employed 
from time to time, and the work of the department 
is on the increase. Thus in 1905 the rd of 
Trade intervened in fourteen disputes, and settled 
them all; in 1906 they intervened in twenty, and 
settled sixteen ; in 1907 they intervened in thirty- 
nine cases, and settled thirty - two; while during 
the first eight months of the present year no 
fewer than forty-seven cases of intervention have 
already been settled, while some of the remainder 
are still being dealt with. 

It is not proposed to curtail or replace any of the 
existing functions or practices under the Concilia- 
tion Act, nor in any respect to depart from its 
voluntary and permissive character. Whenever 
opportunity offers, the Board will still be willing to 

int a single arbitrator or conciliator, and there 
will be no element of compulsion. It appears to the 
Board of Trade, however, that the time arrived 
when the scale of these operations deserves and 
requires the creation of some more formal and 
permanent machinery, and ip order to consoli- 
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date, expand, and popularise the work of the 
Conciliation Act, the ident of the Board pro- 
poses to set up a standing Court of Arbitration. 
It is hoped that by establishing a Court of varied 
composition that the reproach which workmen have 
sometimes brought against individual conciliators 
and arbitrators, that they do not intimately under- 
stand the position of the manual labourer, may be 
removed. 

The Court, which is to sit whenever required, is 
to be composed of three (or five) members, accord- 
ing to the wishes of the parties, with fees and ex- 
penses to members of the Court, and to the chair- 
man during sittings. 

The Court will be nominated by the Board of 
Trade from three panels. The first panel—of 
chairmen—will omprise persons of eminence and 
impartiality. The second will consist of persons 
who, while preserving an impartial mind with 
regard to the particular dispute, are nevertheless 
drawn from the employer class. The third 

nel will be formed of persons similarly drawn 
— the class of workmen and trade-unionists. It 
has been found in practice that workmen are more 
ready to submit to the judgment of two of their 
representatives than of one; consequently it is 
believed that by the appointment of two arbi- 
trators selected from the employers’ panel and 
two from the workmen’s panel in difficult cases, 
the decisions of the Court will be rendered more 
authoritative. As the personnel of the Court will 
be constantly varied, the Board of Trade are in 
hopes that there will be no danger of the Court 
itself becoming unpopular with either class in con- 
sequence of any particular decision. It is also 

inted out that there will be no difficulty in choos- 
ing members quite unconnected with the case in 
dispute, and no inconvenient labour will be im- 
posed on any one who consents to serve on the 
panels. In order that the peculiar conditions of 
any trade may be explained to the Court, technical 
assessors may be appointed by the Board of Trade 
at the request of the Court, or of the parties, to 
assist in the deliberations, but without any right to 
vote. 


The last paragraph of the interesting circular 


issued by the Board of Trade in relation to these 
matters is couched in the following terms :—‘‘ The 
state of public opinion upon the general question 
of arbitration in trade p stom may be very con- 
veniently tested by such a voluntary arrangement. 
Careful wp ey = various channels open to 
the Board of e justifies the expectation that 
the plan would not be unwelcome in industrial 
circles. The Court will only be called into being 
if, and in proportion as, it is actually wanted. No 
fresh legislation is necessary.” 

The feeling of trade-unionists with to 
compulsory arbitration may be gathered from the 
recent proceedings at the Trades Union Congress. 
On Thursday last the delegates rejected, by an 
overwhelming majority, a proposal by Mr. Ben 
Tillett in favour of giving compulsory powers to the 
Board of Trade to inquire into disputes when re- 
a by one of the contracting parties. The 

ongress also refused to approve the appointment 


of boards of conciliation in e industrial centres. 


In refusing to accept the principle of compul- |’ 


sory arbitration, we think the working man is wise 
indeed. The ps gpa. settlement of a trade 
dispute is impossible unless it be laid down as a 
principle that every workman is bound to work, 
and that every employer is bound to give employ- 
ment on terms to be prescribed by the State. The 
fatuity of endeavouring to bring about industrial 
peace by compulsory conciliation has been fully 
demonstrated in New Zealand, and it is satisfac- 
tory to find that the British working man has 
learned his lesson in time. The voluntary settle- 
merit of a strike by the friendly aid of an inde- 
pendent tribunal is a wholly different matter. Ob- 
servance by workmen of the decree of a body on 
which they are represented would then be no humi- 
liation, We earnestly hope that the new Court 
of Arbitration has a prosperous career before it. 





THE INTERNATIONAL RUBBER 
EXHIBITION AT OLYMPIA, 
_ Propasty few le outside those speciall 
interested in the sthions have any idea how ~sen 
mously the india-rubber industry has grown during 
late years. True, many of us know that, owing to 
modern requirements, and particularly to the de- 
mands of the motor and cycle trades, the consump- 


tion of rubber has been great ; but what the t- 
ness really is only those who have studied the 
matter have an exact knowledge, and, after all, 
what goes to supply the trades named is only a 
portion of the great total. Rubber now enters into 
so many of the occupations of modern life that it 
has become an absolute necessity. Indeed, it is 
difficult. to conceive how people ever did without it. 
If, however, we glance back over a comparatively 
few years, we find that the supply was then quite 
insignificant. A little more than two generations 
will suffice. In 1830 the total amount imported 
into this country was only 464 cwt., whereas in 
the year 1907 it was represented by 33,364 tons, 
the produce for the whole world for the same 
year being 69,000 tons ; rubber may now be said 
almost to rank with cotton, linen, silk, and wool in 
importance as a means of adding to the comfort of 
mankind. First introduced into France about the 
year 1735, it was not until some ears later that it 


ww 





was known in England, when 3-in. cubes of it were 
sold (probably as curiosities) at 3s. each, or between 
41. 10s. and 5. per pound. There appears, how- 
ever, to have been little demand for rubber as an 
article of commerce at that time, for the process of 
vulcanisation had not been discovered. Rubber 
had, therefore, hardly any market value, and even as 
late as 1825 raw rubber is recorded to have been 
sold at 44d. per pound. Since then the price 
has been subject to many fluctuations. Quite re- 
cently fine Para, before washing and drying, was 
as low in price as 2s. 9d. per lb., while in May, 
1905, it stood at 5s. 9d. per lb., which prices may 
be Jooked upon as the extremes. What, of course, 
really gave an impetus to the trade were the dis- 
coveries of Goodyear, in 1839, and of Hancock, in 
1843, which brought to light the fact that, by 
thoroughly mixing the raw material with a rela- 
tively small amount of sulphur, and heating the 
mixture, a product could be obtained which was 
practically unaffected by temperature, and was 
not sticky. It was this process, known now as 





vulcanisation, which changed the whole aspect 


of the rubber industry. Before this discovery, the 
latex, as it came from the tree, was to all in- 
tents and purposes a useless substance ; after it, 
the uses to which the treated rubber could be put 
were almost infinite. This, of course, puts the 
matter very briefly, but it is sufficient for our pur- 
ee The outcome of the work of Goodyear and 

ancock has, however, produced results which 
probably no one would at the time have ventured 
to foretell. 

It is impossible for us here to dwell on the 
history of this industry and its many branches, our 
immediate object being to call attention to what 
may be looked upon as a sign of much significance 
in relation to what we have said, standing out asit 
does as a sort of landmark in the trade. We allude 
to the first International Rubber Exhibition held in 
Europe, which is now open at Olympia, Kensington. 
This Exhibition is not a large one, and is, as one 
a, pees expect, devoted largely to the raw 
material. It is, however, of t interest, com- 
prising, as it does, exhibits from Brazil, the State 
of Amazonas, Mexico, the West Indies, the Nether- 
land colonies, the Straits Settlements, and Ceylon, 
Uganda, &c. There are also some good examples 
of modern machinery used in the various processes 
followed in the preparation of raw rubber for the 
markets of the world. 

Perhaps it may be well to allude to these exhibits 
somewhat in the order in which we have named 
them, beginning with those from Brazil. As is well 
known, rubber was, until recent years, almost 
exclusively a Brazilian product ; until the increas- 
ing importance of the material induced capitalists 
to invest money in rubber plantations in other 
parts of the world. The Amazon Valley has also, 
so to epeak, been the nursery of the industry, 
and it is, we believe, still generally acknow- 
ledged that rubber from the State of Para is 
the best. This is considered to be tly due 
to the soil and climate, and partly to the method 
adopted of treating the latex, or raw material, 
as it comes from the tree. The vast forests of 
this region supply the world with more than 
half of all the rubber consumed. At the stand 
representing this part of South America may be 
seen fine rubber produced from the various tribu- 
taries of the Amazon : biscuits made in the sha 
of knapsacks; an original hut, as used on the 
Amazonas by the natives when smoking rubber ; 
bags, shoes, &c., made of the material, besides other 
interesting objects. Mexico and the West Indies are 
well represented and show many examples of their 

roduce. With the latter country may be included 

ritish Guiana. This fine province has large tracts 
of land admirably suited for the growth of Para and 
Castilloa. The Netherlands, and the Netherland 
colonies in the East Indies, have a very compre- 
hensive show, which demonstrates clearly that great 
advances have been made in these countries. In 
1860 the export of wild rubber from these States 
was 1200 tons, but it fell in the ‘seventies to less 
than 1000 tons ; since then it has increased. 

It is not necessary, however, for us to enumerate 
the various articles of interest which the coun- 
tries represented have placed before the public. 
They can best be studied on the spot, where all the 
ome eit various pee - view will no 

oubt a to visitors, and possibly, in a measure, 
puzzle ion. There is — of material, not only 
in the raw, but in the finished state, as well as in the 
tools and instruments used by the native workers. 

Coming now to the machinery section of the 
Exhibition, most of the exhibits on view are of 
standard forms, more or less well known, and it may 
be said that they are practically all intended for 
use in the preparation of raw rubber for the market 
that is to say, before it is vulcanised. Among 
these stands we may call attention to that of 
Messrs. David Bridge and Co., Castleton Iron- 
Works, Castleton, chester. Here there is a 
new apparatus for the coagulation of rubber in 
bulk, which has not been before exhibited. As 
we previously remarked, the unanimous opinion 
among manufacturers, however they may differ on 
other points, ap to be that the native-prepared 
product of the Para rubber tree produces the best 
of all es of rubber, and the native method 
of smoking the latex of the Hevea brasiliensis in 
the Amazon region is adhered to, because it is the 

rocess most approved by manufacturers. Long 
Ssdene the manufacture of crépe and sheet rubber 
by the use of chemicals was introduced into the 
East Indies, it was tried in Brazil, but was aban- 





doned, for it was found that the older methods 
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were better, as it is generally considered that any 
chemical agent introduced into the latex of the 
Para tree impairs the resiliency of the rubber 
produced. The cause of this is not altogether 
understood, but it is supposed to arise from the 
peculiar heat treatment which the latex undergoes 
at the hands of the natives, and also probably 
to the fumigation to which it is subjected. In this 
process the latex, as it is drawn from the tree, is 
poured into a pail or large gourd bottle, and when 
a sufficient quantity has been collected a wooden 
palette, with a handle from 3 ft. to 6 ft. long, and 
a broad flat end, is dipped into the latex, and the 
end is then held in smoke, which is caused by 
throwing the fruits of certain trees on a fire. This 
coagulates the latex on the palette, which latter 
is again dipped in the vessel, and the process is re- 
peated until the layers have become sufficiently 
thick for a piece of raw rubber to be cut off. This 
is then dried, and forms what is usually known 
as ‘‘fine Para biscuit.” The process is, however, 
expensive and very tedious ; it is also said to be 
injurious to the health of the natives. For these 
reasons, therefore, the ns gang ilustrated on 

e 383 has been invented by Mr. Da Costa, of 
Brazil, and is now made on a commercial scale by 
Messrs. David Bridge and Co. It needs no chemi- 
cals so long as tropical forest woods are procurable 
for heating a boiler for supplying steam. Our engrav- 
ing is from a photograph of a small apparatus made 
by Mr. Da Costa himself, in Brazil. Its operation is 
simple. The latex, when brought from the trees, is 
first strained, if it containsmechanical impurities, and 
is then poured into the coagulating tank on the top, 
steam having in the meantime been raised in the 
boiler below from a fire of forest woods alone. Oa this 
wood fire are then thrown green palm-leaves, nuts, 
or any green twigs, the distillation of which pro- 
duces acetic acid, whilst the fumes of the green 
foliage contain creosote to some extent. The fumes 
are collected in a special chamber, and, after being 
cleared of dust, &c., are forced into the coagu- 
lating tank by a steam-injector. During the 
agitation thus caused the smoke reaches every 
particle of the latex, and in about ten minutes, 
or rather more, according to the quantities to be 
dealt with—the caoutchouc globules late and 
se te, and at the same time rise to the surface. 
After being allowed to cool off in the tank, the coagu- 
lated rubber is taken to a small press and turned out 
in the shape of flat block-rubber, which is afterwards 
ped adh me 5 te cube form, and, after being dried, 
is ready for shipment. It is claimed that rubber 
prepared in this way retains all the native elements 
of = hard native Para rubber, as regards resili- 
ency and strength. The commercial machines are, 
of course, much more substantially made than the 
one shown. 

Machines for washing and sheeting rubber may 
also be seen at this stand, besides other apparatus 
used in the rubber trade. In addition to these there 
is also a friction-clutch, which was originally brought 
out some years ago. This clutch has, however, 
since then been improved, and we may have occa- 
sion to refer to it again at a future date. 

Messrs. Francis Shaw and Oo., Corbett-street 
Iron Works, Bradford, Manchester, have on view 
a number of machines. These include washing and 
créping machines, but those of special interest are 
an hydraulic rubber-blocking press and hand-pump 
of convenient form, and a waste-rubber grinding- 
machine. The former of these consists of two 

resses operated by one hand-pump, which is placed 

tween them, and so arran ed that while one 
press is being charged the other is and 
emptied. As, however, we hope to illustrate both 
these machines at a future date, we need not allude 
to them further here. The waste rubber treated 
by this machine may be seen manufactured into 
various useful articles at the stand of Mr. Alfred 
Smith, Excelsior Works, Clayton, Manchester. A 
new type of washing-machine may also be seen 
at the stand of Messrs. Werner, eiderer, and 
Perkins, Limited, Westwood Engineering Works, 
Peterborough, which we hope to illustrate at a 
future date. 

Several other well-known makers are exhibitors, 
including Messrs. J. Robinson and Co., of Salford ; 
Messrs. Tangyes, Limited, Cornwall Works, Bir- 
mingham ; Messrs. E. R. and F. Turner, Limited, 
82, Mark-lane, E.C., and Messrs. R. Warner and 
Co., Limited, 97, Queen Victoria-street, London, 
E.C., but their machines are of the usual t and 
do not call for any special reference. e may, 
however, say that Messrs. Tangyes, Limited, have 





a new high-efficiency pump on view, which we 
hope to describe later, and Messrs. R. Warner 
and Oo. show a crépe-machine and a sheeting- 
machine, the latter being fitted with hot rollers 
for facilitating the process of drying the rubber 
for pny this jiiieoms firm having recently 
taken up the manufacture of rubber machinery. 
They also exhibit what, although not directly 
connected with the rubber industry, is of inte- 
rest. This is a special seatless stop-valve, which 
is a distinct departure from ~ existing forms. 
The usual seat and valve are replaced by a hollow 
cylinder, which is suspended from the spindle in 
the usual way, and around this cylinder is an 
accurately-fitting sleeve, in which the cylinder 
is free to slide, and in which ports are cut. At the 
bottom of the sleeve, in a space between the cylin- 
der and the valve-casing, are three rings of steam 
pate. and on these the sleeve is screwed down 
by means of a gland. When the valve is 
closed the three packing-rings prevent the 
of steam above the diaphragm of the valve. When 
opened,. however, the hollow cylinder, before 
alluded to, rises through the packing-rings until the 
slots which are cut in the cylinder come above 
the packing, and the steam is then free to 
through the valve. The spindle is made tight by a 
gland in the usual way. The great advantage 
claimed for this valve is that there are no valves or 
seats to re-grind. 

Among exhibitors of manufactured articles the 
stand of -the India-Rubber, Gutta-Percha, and 
Te ph Works Company, Limited, Silvertown, 
London, E.,.:is conspicuous, for they have a very 
comprehensive exhibit and an excellent display of 
ebonite goods. 

The North-Western Rubber Company, Lither- 
land, near Liverpool, and several other firms have 
good exhibits. 

A collective exhibition of a laboratory for the 
scientific and technical india-rubber researches 
under the direction of co-exhibitors may be seen 
at Stand No. 36, which is well worth a visit from 
all who are interested in the rubber industry. The 
Exhibition closes on September 26. 





ROYAL COMMISSION ON SEWAGE 
DISPOSAL. 
(Concluded from page 349.) 

THREE most useful tables are given in the report 
of the Commission showing the results that may 
be expected from the treatment in a variety of 
ways of (1) strong or very strong sewage; 
(2) sewage of about average strength ; and (3) weak 
sewage. The first class gives typical analyses 
from a water-closet town, with a water supply 
of 25 to 30 gallons a head, and a separate system 
of sewers; and from a slop-water town, where the 
water supply is about 10 to 15 gallons, and the 
sewers are on the partially separate system ; the 
second class represents a sewage derived from a 
water-closet town with a water supply of about 30 
gallons, and sewers partially separate or combined, 
and where a moderate quantity of subsoil water is 
included ; and the third class indicates a sewage 
derived from a water-closet or slop-water town, 
where the water supply is from 25 to 30 gallons, 
with combined or partially separate sewers and a 
large quantity of subsoil water. In each class the 
analyses from the five methods of tank treatment 
already described are given, and the results of the 
treatment of the effluents by artificial processes 
and by good land are shown. These tables appear 
in connection with some observations on the choice 
of a method of sewage treatment, and the import- 
ance of the study of local conditions is again urged. 
Whatever system is adopted, it is essential that 
the works should be so situated as to be capable of 
extension. 

Several pages are devoted to the consideration of 
nuisance from smell from sewage works, and it is 
stated that all such works thy Say at times, to 
give off unpleasant odours. The presence of 
brewery refuse in any quantity augments the smell, 
but iron salts or tarry matters have the opposite 
effect. Not only the character of the sewage, but 
the method of treatment must be considered, and 
works and farms should be situated away from 
dwelling-houses where this is practicable. Various 
references have already been made to the risk of 


nuisance, and it will suffice to say that the selec- | tanks, 


tion of the best method of treatment, careful atten- 
tion to details, and proper management may render 
sewage disposal almost inoffensive: 





In recent years there has been a tendency to 
favour the adoption of separate sewers, and the 
Commission express the opinion that the relative 
merits of the separate and combined systems have 
not always been sufficiently ‘considered. Apari 
from the extra expenses for sewers and house drains, 
there is the risk of wrong connections. It has 
been assumed that the liquid from surface water 
sewers can be discharged without purification, and 
that by excluding this water from the ordinary 
sewers a much smaller area of land or filters will 
suffice for purification ; but the Commission hold 
that neither of these assumptions is altogether 
justified. Further, the flushing of sewers by rain 
water is in itself useful, and there is some evidence 
to show that filters work better when storm sewage, 
from which the solids have been settled, is occa- 
sionally passed through them. The Commission 
recommend that the Central Authority should be 
authorised (1) to confer on any local authority ade- 
quate powers, where necessary, for the construc- 
ition of separate sewers, and (2) to allocate the costs 
jon an equitable basis between the owners of house 
property and the local authority. 

In dealing with the treatment of storm-water 
sewage emphasis is laid on the differences that must 
obtain under varying local circumstances. Our 
knowledge-.on the subject is very incomplete. The 
recommendation of the Commission is of such 
importance that we quote it in full :—*‘ It is prob- 
ably impracticable to dispense altogether with 
storm overflows on branch sewers; but in our 
opinion these should be used sparingly, and should 
usually be set so as not to come into operation until 
‘the flow in the branch sewer is several times the 
maximum normal dry-weather flow in the sewer. 
iNo general rule can be laid down as to the in- 
‘crease in flow which should occur in the branch 
jsewers before sewage is allowed to away by the 
overflow untreated. The Rivers rd, or, in dis- 
\tricts where there is no Rivers Board, the County 
Council, should have power to require the local 
authority to alter any storm overflows which, in 
‘their opinion, permit of an excessive amount of 
‘unpurified sewage to flow over them. The local 
authority should have the right to appeal to the 
Central Authority in any case in which they con- 
‘sider that the requirement of the Rivers Board 
‘is unreasonable or impracticable of fulfilment. The 
general principle should be to prevent such an 
amount of unpurified sewage from passing over the 
overflow as would cause nuisance. 

‘*The usual requirements of the Local Govern- 
ment Board in regard to the treatment of storm 
sewage are that any increase in flow up to three 
times the normal dry-weather rate should be fully 
dealt with by the ordinary complete plant, and that 
a certain number of additional dilutions—up to a 
total of six—should be treated on special storm 
filters. These requirements should, we think, be 
modified : they are, in our opinion, not sufficiently 
elastic ; and, moreover, experience has shown that 
special storm filters, which are kept as stand-by 
filters, are not efficient. We find that the injury 
done to rivers by the discharge into them of large, 
jvolumes of storm sewage chiefly arises from the 
‘excessive amount of suspended solids which such 
sewage contains, and that these solids can be very 
rapidly removed by settlement. 

‘* We therefore recommend, asa general rule :— 
(1) That special stand-by tanks (two or more) 
should be provided at the works, and kept empty, 
for the purpose of receiving the excess of storm 
water which cannot properly be passed through the 
ordinary tanks. As regards the amount which may 
be properly through the ordinary tanks, our 
experience shows that in storm times the rate of 
flow through these tanks may usually be increased 
up to about three times the normal dry-weather rate 
without serious disadvantage ; (2) that any over- 
flow at the works should only be made from these 
special tanks, and that this overflow should be 
arranged so that it will not come into operation 
until the tanks are full ; (3) that no special storm 
filters should be provided, but that the ordinary 
filters should be enlarged to the extent necessary 
to provide for the filtration of the whole of the 
sewage, which, according to the circumstances of 
the particular place, requires treatment by filters ; 
(4) as the overflow from the outfall sewer 
to the stand-by tanks, the size of the stand-by 
the amount of storm sewage which should be 
filtered, and the arrangements generally for dealing 
with storm sewage at the outfall works, the Rivers 
Board, or the County Council in areas in which no 
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Rivers. Boards have been established, should have 
similar power to that which we have proposed in 
regard to overflows on branch sewers, and the 
local authority should have a similar right of appeal 
to the Central Authority.” 

In the fourth report the pollution of tidal waters 
was dealt with, and the contamination of shell- 
fish, the reasonable protection of salmon fisheries, 
and the avoidance of nuisance were considered. 
The Commission did not think it practicable to lay 
down any fixed rules, but were of opinion that in 
certain circumstances sewage should be purified 
before it is discharged into tidal waters. A report 
(Appendix VI.) has been made to the Commission 
by Professor Letts and Dr. Adeney, of original 
observations, together with a résumé of what has 
been done generally on this branch of the subject, 
and the view is expressed that this report affords 
further proof that any provisions which may be 
enacted for dealing with the pollution of tidal 
waters must be of an elastic character. 

The effect of trade effluents is to interfere 
with, or retard to some extent, processes of purifi- 
cation. The Commission are not aware of any 
case where the admixture of liquid trade wastes 
makes it impossible to purify the sewage, though 
extreme instances need exceptional preliminary 
treatment. Brewery refuse to the extent of four- 
fifths of a sewage is, after receiving a very large 
quantity of lime, successfully purified by land ; 
sewage containing much wool-scouring liquor is 
‘*cracked” with sulphuric acid and passed on to 
percolating filters ; and ferrous iron in acid solu- 
tion from galvanising works helps precipitation 
when lime is added, and the tauk liquor can be 
dealt with on land or in bacteria beds. More 
commonly the presence of manufacturing liquors 
does not materially modify the process employed, 
but merely increases the volume of sewage, and in 
consequence, the size of the purification plant. 
‘Our further experience strengthens the view 
which we expressed in our Third Report, that, as a 
general rule, trade effluents should be allowed to 
enter the sewers, but that the local authority 
should be given power to require that their admis- 
sion should be subject to regulation.” 

The sludging of mill-dams is often carried out 
in such a manner as to give rise to noticeable evils 
in rivers. The Commission are of opinion that the 
practice should not be absolutely prohibited by 
law in every case without regard to local cir- 
cumstances, as this might seriously affect indus- 
tries. They recommend that where nuisance would 
arise, and it is financially practicable to adopt some 
other method of cleansing the dam, the Rivers 
Board should be empowered, by notice, to direct 
the mill-owner not to turn the sludge into the 
stream. Appeal would lie to the Central Authority, 
and their decision: should be final. If the cost of 
any other mode of clearing a.dam were greater 
than the mill-owner could reasonably be called 
upon to bear, the Central Authority might saddle 
the local authorities, whose districts would be bene- 
fited, with part of the expense. 

Opinions in regard to the manurial value. of 
sewage sludge were of so conflicting a character that 
the Commission thought it advisable to institute 
some accurate experiments with various sewage 
sludges. In all the experiments which were carried 
out at collegiate centres under the Board of Agri- 
culture and Fisheries, the same sludges were used, 
artificially dried on account of carriage costs. 
Although the season of 1905 was not a good one 
for the growth of root crops, yet, contrasting the 
effect of sludge with the influence exerted by arti- 
ficial manures, the conclusion was drawn that the 
nitrogen and phosphoric acid of sludge are in a 
much less available form than the same substances 
in sulphate of ammonia, superphosphate, and fish 
meal. In 1906 the value of the application of 
sludge to meadow land was tested, and the broad 
results showed that, at the northern stations, where 
the wet summer was favourable to slow-acting 
manures, the application of sludge seems to have 
been useful ; but that in the South of England, 
where the hay is cut much earlier, the sludges pro- 
duced no results whatever. At some of the stations 
the experiments were continued for another year 
without any fresh application of sludge, and of 
these details will doutiinen be forthcoming. Other 
grassland experiments on much the same lines were 
carried out, and here also continuation for other 
yearsis desirable. Pot culture was tried at Woburn, 
and, as in other cases, the sludge containing most 
lime gave the best results. The question of the 








economic use of sewage —_ as ee depends, 
to a large extent, upon the cost of carriage. 

The work of das Gountesiin on standards for 
sewage effluents, and on tests for sewage effluents 
in relation to standards, will be more fully dealt 
with in their final report. In the meantime refer- 
ence is made to the Rivers Pollution Prevention 
Act of 1876, which, while imposing on the local 
authorities the duty of adopting the best practic- 
able and available means, recognises no graduated 
standards for purity of sewage effluents. As the 
Commission have to consider the economical side 
of sewage disposal, they feel strongly that the law 
should be altered so as to allow local conditions to 
be taken into account, and thus prevent further 
expenditure on sewage disposal than the circum- 
stances of any district require. The suspended 
solids in effluents, when examined alone, are 
always putrescible. There should be little difficulty 
in reducing them to three parts per 100,000, and 
this figure is already maintained at many impor- 
tant places. The nature and condition of the 
organic matter, and the extent to which the original 
organic matter has undergone fermentation, are of 
extreme importance, and it may be doubted whether 
in the t the conditions prevailing in a stream 
have been taken into account when judging effluents 
in a laboratory. 

The recommendation of the Commission is to 
the effect that one standard should be prescribed 
for all non-tidal waters, and that higher or lower 
standards should be fixed where the circumstances 
justify an alteration. On compliance with stan- 
dards no action should be allowed in respect of 
damage, but on complaint to the Central Authority, 
if sufticient evidence is shown, the standards might 
be altered. Actions should be brought in the ordi- 
nary Courts when the standard is infringed, and all 
questions arising in this connection should be re- 
ferred by the Court to the Central Authority for 
determination, the costs being apportioned as the 
Court may decide. During the construction of 
works, or for any other adequate reason, the 
Central Authority should have power to suspend 
the operation of any standard. 

The interim conclusion in respect of tests is :— 
‘*For the guidance of local authorities we — pro- 
visionally state that an effluent would generally be 
satisfactory if it complied with the following condi- 
sions :—(1) that it should not contain more than 
3 parts per 100,000 of suspended matter ; and (2) 
that, after being filtered through filter paper, it 
should not absorb more than (a) 0.5 part by weight 
per 100,000 of dissolved or atmospheric oxygen in 
24 hours; (b) 1 part by weight per 100,000 of dis- 
solved or atmospheric oxygen in 48 hours ; or (c) 
1.5 parts by weight per 100,000 of dissolved or 
atmospheric oxygen in five days. At many sewage 
works which we have had under observation 
effluents of this class are uniformly produced.” 

In the earlier reports of the Commission the for- 
mation of rivers boards under a central authority 
was recommended. The usual position with regard 
to sewage purification is briefly, that, after satis- 
factory local inquiry, aloan is granted by the Local 
Government Board for the scheme, if approved. 
Here, however, the want of control becomes appa- 
rent in too many cases—unauthorised variations 
may be made, and, even if no alteration occurs, 
there is, as a rule, no independent authority directly 
charged with the supervision—i.e., the upkeep and 
management—of the works. The Local Govern- 
ment Board, having passed the scheme, is no 
longer concerned until a further loan for some 

urpose is wanted; nor is there any controlling 

y taking cognisance of the pollution of streams 
and rivers that occurs from se and liquid trade 
wastes, treated or untreated. The exceptions to 
the above statements are the areas under the 
Thames and Lea Conservancies, the Mersey and 
Irwell and the Ribble Joint Committees, and the 
West Riding of Yorkshire Rivers Board. In fair- 
ness, it must be added that several county councils 
have shown great interest in these matters, and 
have done what they could to improve the water- 
courses within their boundaries. These latter bodies 
have, in most instances, a portion only of any large 
river-basin within the county, and are charged with 
so many duties that it is hardly to be expected that 
their attention can be devoted to the subject in a 
manner at all comparable with the care exercised 
by an authority expressly appointed. 

The latest pronouncement of the Commission 
with regard to the Central Authority is as follows :— 
“To secure the economical and efficient discharge 





of the duties of local authorities and others in re- 

to pollution, and adequately to protect the 
public health and the amenities of rivers, the statu- 
tory provisions in regard to these matters must be 
of an elastic character. The conditions of different 
cases vary to such an extent that the n con- 
trol cannot, in our opinion, be provided by any 
direct enactment which could be enforced by the 
ordinary Courts. Throughout our reports this fact 
has been fully recognised, and we have proposed, 
in regard to many matters, that ultimate control 
should be vested in an ee oa Central 
Administrative Authority, and that, as far as prac- 
ticable, the local Rivers Board should, in accord- 
ance with regulations framed by the Central Depart- 
ment, act as a first tribunal. 

**Among the more important questions which 
have to be dealt with under the new conditions of 
administration which we are contemplating, are the 
following :—(1) Disputes between local authorities 
and manufacturers as to the terms and conditions 
on which trade effluents shall be admitted into 
sewers ; (2) the control of shell-fish layings, so as 
to prevent the taking of shell-fish for human con- 
sumption from positions in which they are liable 
to risk of dangerous contamination ; (3) the pro- 
tection of water supplies from pollution ; (4) the 
collection of information as to the water supplies 
available in various parts of the country ; (5) the 
collection of information as to the n of water 
in various parts of the country; (6) the settle- 
ment of standards for different reaches of water ; 
(7) conferring powers on local authorities, in suit- 
able cases, to provide separate systems of sewers 
for surface water, and to enforce the provision of 
separate drains ; and (8) the settlement of questions 
as to the extra amount of sewage which a local 
authority should be required to treat during storms. 

‘*There are also numerous questions in regard 
to the purification of polluting liquids which, in the 
interests of the public have still to be worked out, 
and it is essential that the Oentral Authority 
should be properly equipped for undertaking such 
special investigations as they may from time to 
time find necessary, and for collecting and collating 
the work done by others. Since the date of our 
appointment considerable developments have taken 
p in regard to the disposal of sewage, and 
there is every reason to think that further chan 
will occur in the future. Unless the Central 
partment keep in close touch with all such changes, 
and from time to time report on them, it is not 
possible for local authorities throughout the 
country fully to utilise the results of valuable work 
which is being done at many places, and hence to 
perform their duties in the most economical as well 
as efficient manner.” 

At two meetings this year of the Royal Sanitary 
Institute the recommendation of the Royal Com- 
mission in this respect was discussed, but no defi- 
nite conclusions were arrived at, because the Bill 
promised by the President of the Local Govern- 
ment Board was not forthcoming. COonsiderable 
opposition was disclosed, more a on the 

t of water engineers, some of whom seemed to 
be under the impression that the Commission was 
attempting to deal with a subject outside their 
terms of reference, and on which no evidence had 
been taken. It will be seen from points 3 to 5 
above, that there is little ground for suspecting 
that the new administrative bodies will do more 
than collect information as to supplies and to the 
need of water, and endeavour to prevent pollution. 

There can be little doubt that the problem of 
sewage disposal is one that can only be solved after 
much investigation. Our knowledge of the pro- 
cesses which take place in the breaking down of 
the organic substances of sewage is very imperfect. 
In addition to the fermentation accomplished by 
bacteria, worms, larvee, insects, &c., undoubtedly 
play an important part. The Commission have nut 
been able to make any observations on the special 
tank at Hampton, designed for a further removal 
of suspended and colloidal matters from septic tank 
liquor, and with regard to another recent develop- 
ment they say :—‘** Mr. W. J. Dibdin has lately 
advocated the use of large slabs of slate in primary 
contact beds, the horizontal layers of slate being 
separated from one another by cross-pieces. He 
claims that crude sewage can be purified to a con- 
siderable extent in such beds, and that the sludge 
which accumulates in them can be periodically 
flushed out with water. Up to the present time 
we have had no e ience of primary contact-beds 
constructed in this way, beyond a single visit to 
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Devizes, where such beds were in use for the treat- 
ment of screened sewage. As a result of our in- 
spection of the beds at Devizes, we came to the 
tentative conclusion that primary beds containing 
large slabs of slate must be regarded more as pre- 
liminary settling or septic tanks than as contact- 
beds. As to the feasibility of washing such beds 
out, or as to the amount of digestion of sludge 
which takes place in them, we are unable to ex- 
press an opinion.” _ 

Again, a small ranting of lime (about 1 grain 

r gallon) has been added to the septic tank 
iquor at Blackburn for some years, with a view to 
aiding subsequent nitrification in the filters; and 
the Commission’s own experiments at Dorki 
show that the neutralisation of the sulphure 
hydrogen of the septic tank liquor, and the slightly 
increased alkalinity given by the lime, appear to 
allow of a very considerable increase in the volume 
filtered per cubic yard, greater than would follow 
from the mere reduction in suspended solids effected 
by this precipitation. In connection with the 
study of new methods of treatment reference is 
made to the late Mr. Santo Crimp, who pointed 
out the danger of basing final conclusions as to a 
process of the results obtained with experimental 
plant, which does not adequately reproduce the 
many varying conditions that occur in practice. 

eare of opinion that the publication of this, the 
chief report, of the Royal Commission on Sewage 
Disposal, gives ample ground for the belief that in 
future the disposal of sewage on scientific, and 
therefore economical, lines may be expected 
icular instance of the treatment of sewage is a 

problem by itself, and until the circumstances of 
the case have been fully taken into consideration, 
it is not possible to say on what lines the works 
should be planned. Hitherto it has been necessary 
to keep before one the regulations of the Local 
Government Board, and to prepare schemes in 
accordance with these provisional rules. In studying 
the report, we are struck with the constant reference 
to local conditions. In the introductory remarks, 
the attitude of the Commission is defined in the 
following terms :—‘‘Throughout our inquiry we 
have endeavoured to gain such knowledge as would 
enable us to from the stage of broad qualita- 
tive observation to one of exact quantitative state- 
ment ; but in regard to many matters this transi- 
tion is not at present practicable, and, therefore, 
we can only comply in general terms with the terms 


of reference which directed us to state ‘by what|. 


rules, in relation to the nature or volume of sewage, 
or the population to be served, or other varying 
circumstances or requirements, should the particular 
method of treatment and disposal to be adopted be 
determined.’ The circumstances of different places 
are of endless variety, and there are many varieties 
of treatment, any one of which will be successful, 
if properly carried out. The main question to be 
determined in each case is, which of these methods 
will be cheapest, having regard to the local circum- 
stances,” 





NOTES. 
Apvice To Mercuants TRADING WITH JAPAN. 


British merchants have been so long accustomed 
to a practical monopoly in many departments of 
trade that they do not observe that new conditions 
are arising which demand new arrangements and 
higher qualifications. A very little experience in 
the Far East is sufficient to show anyone that, for 
instance, the German and Swiss clerks and mer- 
chants have, as a rule, higher qualifications than 
the British. They have been through a very com- 
plete course of training in a commercial or tech- 
nical school, and on their arrival in the East they 
at once begin the study of the language of the 
country, so that they are able to dispense with all 
intermediaries in the transaction of business. In 
his last report, Mr. Crowe the Commercial Attaché 
to His Majesty's Embassy at Tokio, im on 
British merchants the desirability of acquiring suffi- 
cient knowledge of the vernacular to enable them to 
dispense with a ‘‘Banto” in their daily transactions. 
He says that it is very gratifying to find that the ener- 

etic Committee of the British Association of Japan 
ave taken the matter up, and have prepared a 
course of study which, it is hoped, will aid young 
clerks to attain such a stan of proficiency that 


they will be able to conduct ordinary negotiations 
and travel about the country without an interpreter. 
It is not contemplated that the intricate written 
character should be 


studied ; a fair knowledge of 





h | leading British firms in Japan. 








the colloquial is all that will be required of the 
student, and it can only be hoped that many will 
seize this opportunity to improve their own pro- 
spects. Itis, however, pretty well known that many 
Germans are not content with this very elemen- 
tary instruction, but attain a fair knowledge of the 
Chinese ideographs ; and Mr. Crowe says that there 
is, after all, no reason why the ordinary Briton, in the 
spare time at his disposal should not be able to 
make as much progress in a matter of this kind as 
his rivals. He remarks that most of the commercial 
travellers who visit Ja are not responsible re- 
presentatives of the different makers or firms whose 
samples they are carrying about. They are usually 
doing business purely on a commission basis, and 
apy orders they may secure on samples which have 
been supplied to them are always subject to specific 
confirmation by the home firm. In such cases it is 
doubtful whether the engagements they enter into 
are legally binding on the principals, unless they 
carry with them a power of attorney. It is there- 
fore advisable that travellers who are sent out should 
be specially authorised to do business on behalf of 
their — Inquiries are often received from 
manufacturers and merchants at home who merely 
ask for the names of the principal firms handling 
certain lines of goods in om. Except in cases 
where any special information is required, it would 
save a good deal of time if the said manufacturers 
and merchants would apply to the Commercial 
Intelligence Branch of the Board of Trade, 73, 
Sededithcleesh, London, for the names of the 
Most of them have 
offices in London, and business could be arranged 
immediately to the advantage of both parties. 
Otherwise two or three months must elapse before 
1 firms are placed in communication with each 
other. 


Tue Srrenots or Rotatine Discs, 


At the recent meeting at Dublin of the Engi- 
neering Section of the British Association for the 
Advancement of Science, Professor F. Maurice 
Fitzgerald described some experiments made by 
himself and Mr. J. Brown, F.R.S., in which the 
strains developed on setting in rotation discs of 
rubber were measured, and compared with those 
deduced by the usual formulz. An account of the 
oa will be found on page 371 of this issue, 
and it will be seen that, as the result of their in- 
vestigations, the authors conclude that the formule 
in question are totally unreliable, involving errors, 
in the case of the perforated disc at any rate, of 
the order of 400 por cent. If this conclusion be 
accepted, engineers are left almost without guid- 
ance as to the proportions to be given to such 
discs, and it becomes necessary accordingly to ex- 
amine somewhat critically the experiments on which 
so sweeping a deduction is based. In our opinion 
such an examination leads to the conviction that 
the experiments, though interesting, are very far 


from proving that the formulz in question are as | pe 


unreliable as Professor Fitzgerald and his colleague 
suggest. Of course, these formule are known to 
be inexact. They are based on the assumption that 
the radial displacements of the disc are functions 
of the radius only—that is to say, it is assumed 
that when a disc such as shown in the annexed 
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diagram is set in rotation the point A on the surface 
moves out to exactly the same extent as the point 
B situated in the central plane; or, in other 
words, that sections of the disc, originally cylin- 
drical, remain cylinders under the strain. In actual 
fact it is highly probable that the point B moves 
out farther than the point A, so that surfaces 
originally cylindrical became barrel-shaped under 
the strain. It seems unlikely, however, that the 
error involved in this assumption can alter the 
maximum stresses by more than a moderate per- 
centage. The maximum radial stresses will occur 
in the central plane, where the radial strains are 
greatest, and it is these maximum stresses with 
which the designer is concerned. The strains on 
the outer surfaces are less, and the fact that the 
maximum strain on these surfaces was found at 
& point co mding more or less to the point D 
in the figure cannot be taken as proving that a 








similar condition of things exists on the plane of 
maximum strain—that is to say, on the central 
plane. It is to this latter plane, if anywhere, 
that the usual formulz, as given in Stodola’s and 
other text-books, must be taken to apply, and not 
to the outer surfaces. On the whole, we are 
inclined to think that more reliable results would 
be obtained if the experiments were made with 
discs in which all the curvature was on one side, 
which would thus correspond to the disc shown in 
the diagram, split through its central plane. The 
strains att Ue measured on the plane side of the 
disc, which would be strained under not very dis- 
similar conditions to the central plane of the original 
disc, though in the latter there are probably stresses 
acting across the central plane in the direction of 
the axis. Presumably, however, these are small in 
amount, so that the strainsshould not greatly differ 
from those developed on the central plane of the 
original disc. It would be of great interest if the 
authors of the paper would try this, since, as matters 
stand, it appears to us that the experiments actually 
made cannot be taken as decisive of the unrelia- 
bility of the ordinary formulz. 


Testing WaTeR aND Waste Waters. 

The Prussian Testing Station for Water Supply 
and Waste Waters has been busy during the last 
year. Over 2200 different waters were tested by 
request of 385 applicants ; 204 of these were the 
Government authorities, 109 corporations, and 72 
private clients. The Rhine Province further sub- 
mitted 63 water supply projects for approval. The 
fees collected for the commercial work amounted to 
about 35007. It need hardly be said, however, that 
the greater part of the work is not commercial. 
There are, for instance, courses of instruction for 
hygienic and trade inspectors, for medical men, 
also those of the army, and for hydraulic engineers, 
and the station was entrusted with many of the 
preparations for the XIV. International Congress 
of Hygiene and Demography, held in Berlin in 
1907. The practical and scientific researches con- 
cern the purification of water and the prevention 
of its pollution and the treatment of sewage and 
refuse waters. While biological tests receive due 
attention, chemical and physical examination are not 
neglected. We notice in this connection also the re- 
searches of Professor C. Weigelt, of Berlin, and of 
Dr. H. Mehring, of Breslau, on the percentages of 
minerals and gases in natural water courses. A year 
or two ago we drew attention to Weigelt’s ex- 
periments and observations on the self-purification 
of rivers. Most rivers have an astonishing capacity 
of — so to say, obnoxious materials intro- 
duced into them with the waste refuse from works. 
A few miles below the inlet of the compounds, 
salts, acids, and bases, the river water will, as 
a rule, be found fairly pure again. This does 
not apply to sewage and putrescent liquors, how. 
ever. ear the inlet the matter may, indeed, 
too concentrated to become a dangerous 
nuisance, and the real trouble may only set 
in further down, where the matter is sufficiently 
diluted to putrefy and likely to destroy animal and 
plant life. In their recent investigations Weigelt 
and Mehring have collected a great deal of material, 
without being, so far, able to draw general conclu- 
sions as to the significance of the proportions of 
minerals, soluble and insoluble particles, in river 
courses. The numerous observations show only 
that the percentage may vary strongly. In small 
rivers, which flow almost entirely through wooded 
ground, the volume of water and of the mineral 
constituents in it changes little with winter and 
summer, rain and drought. The forests, the smaller 
plants, and the often underrated roots of trees, 
which may make up a third of the bulk of the whole 
tree, act like huge sponges and keep back the sur- 
face water which, on bare ground, rushes into the 
rivers and fills them with mud. On the whole, 
the proportion of mineral constituents in rivers 
will be greater at low water, especially at the end 
of a fine summer, than at high water. The sedi- 
ments will settle, of course, more and more as the 
river flows on. But it is not clear, for instance, 
from the data, published in the Chemische Industrie, 
of August, why the Neckar River becomes less 
turbid in its lower course, as its many tributaries 
from the Black Forest introduce more turbid 
matter and compounds in solution. Weigelt and 
Mehring have also inquired into the percentage of 
oxygen dissolved in river water. Certain alge in 

cular are said to enrich the water in oxygen, 
especially in bright sunshine. The authors point 
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out that sunshine and meteorological conditions 
seem to be sapenes these factors may act in- 
directly through the intermediation of the algze which 
give off oxygen in sunlight. The oxygen contents of 
the Oder River had in one case, after several days of 
sunshine, risen from 5 cubic centimetres per litre to 
five times that amount ; a pond near the river showed 
the same variation, which, in general, seems to be in- 
dependent of season, barometer, and thermometer, 
but not of the rainfall. The oxygen contents of 
rain water (from 6 to 12 cubic centimetres per 
litre) gw to vary with the amount of insolation 
to which the clouds were exposed, from which the 
rain descended. Some preliminary experiments 
of the investigators demonstrate that electric dis- 
charges increase the amount of oxygen in the 
water. If the fish seem to feel the want of oxygen 
after thunderstorms, as is frequently suggested, 
the cause may be that the muddy rain water 
running into the ponds carries the oxygen down 
with it, so that the fish rise to the surface. 





Coat IN Ni pee ey | for coal is now possenting 2 
the Kelham estate, near Newark. —— years ago Mr. 
C. Morris, of ys and Mr. C. J. Cox were out 
shooting with a friend well versed in mineralogy, and as 
a result of observations made by they 
subsequently acquired a lease of mineral rights.- These 
have since been transferred to a syndicate headed b 
Lord Rosmead, and boring has now been commenced. 
The syndicate has already been approached by Hull ship- 
owners, with a view to arranging terms for transportation 
in the event of coal being found. The Midland Railway 
Company has also expressed its readiness to construct 
sidings, and also to afford station accommodation if 
necessary. 





Tue LATE THEODOR Perters.—It is with sincere regret 
that we record the death of Dr. Ingenieur and Geheimer 
Baurat Theodor Peters, of Berlin, director of the Verein 
Deutscher Ingenieure and editor-in-chief of the Zeit- 
schrift des Vereins Deutscher Ingenieure. He died in 
Berlin in the first week of September after a long illness. 
For more than twenty-five years he had devoted all his 
energy to the interests of the Verein, to whose vigorous 
development he had largely contributed. When the 
Verein celebrated the jubilee of its fiftieth anniversary in 
June, 1906 (see ENGINEERING, vol. Ixxxi., 761 and 
826), the devotion of Dr. Peters was gratefully commented 
upon, and he was asked to accept a dsome donation in 
recognition of his great services. Peters was born at 
Menden, in Westphalia, in 1841, and held a responsible 

ition fin the Siegener Maschinenfabrik (late Oechel- 
iiuser) when he was offered the appointment of Secre- 
tary-General of the Verein. When Grashof, then director 
of the Verein, retired in 1891, Peters was made director. 
Under his able editorship the journal has acquired a 
leading position in the technical Press. Peters took 
& prominent part in the deliberations which led to the 
German patent law and to the legislation on steam- 
boiler supervision. He was likewise active in the reform 
of education in genera], and of technical education in 
particular, and he always did his duty in a quiet and 
unpretentious way. e ourselves have had many an 
occasion to acknowledge his courtesy and obliging readi- 
ness, and we sympathise with the Verein and the Gasens 
engineers in their loss. ' 





Lonpon ScHooL or Economics AND PoLiTicaL 
Scrence.—We have received a syllabus of lectures and 
classes on railway economics and other ate subjects, 
to be held during the coming session at the London School 
of Economics, Clare Market, W.C. Commencing on 
October 6, a Tuesday ag | course of twenty lectures 
will be given by Mr. W.-T. Stephenson, B.A., formerly 
of the North-Eastern Railway, on ‘* Railway Economics : 
Operating.” This course covers train-working, yard, 
and warehouse operating, signalling, &c. A Wednesday 
evening course of twenty lectures, also on “‘ Railway Eco- 
nomics,” but on the commercial side of the question, will be 
given by Mr. Stephenson, covering such subjects as capital, 
expenditures, analysis of railway reports, fares and rates, 
competition, state ownership, &c. A course of twenty 
lectures on Thursday evenings will be given on the 
‘Economics of Railway Construction and Locomotive 
Uperation,” by Mr. Stephenson, covering such subjects 
as estimation of volume of traffic, effect of distances, 
grades, curvature, train-loads, &c., and train resist- 
ance, 1 — steaming capacity, brakes, &c. 
A course of twenty lectures, by Mr. H. W. Disney, 
B.A., will have for their subject ‘‘The Law of Con- 
tract and of e by Railway,” and Accounting 
and Business Methods, Application of Statistics, 
&e., form the subject of courses by other lecturers. 
All the above-mentioned classes ting directly to 
railway subjects begin at 6.15 p.m., the Michesimas term 
commencing in the first week in October. As the Uni- 
versity of London has organised a curriculum, leading up 
to a degree, based on the recognition of daily work in the 
ciice, supplemented by theoretical instruction, as being 
Sauivalons to laboratory work in other branches of know- 
cnr of ctotan ne ners soe ta 

2 of instruction in the ’ t 
Crganisation of trans which forms one of the alter- 
native oabjente for the B.Sc. (Econ.) of the London Uni- 
versity. ‘This action is receiving the support of the Uni- 


TRAMWAY RAIL CORRUGATIONS. 
To THe Eprror or ENGINEERING. 

Sir,—With reference to the above subject, it has long 
occurred to me that the basis of the above defect is not to 
be traced to the speed of cars, positions of rails, or o 
of trucks in use, but rather right back to the rolling mi 
a rails which have come under my observation 
have at least as proportionately frequent on the 
straight as on curves, and under various patterns of 
trucks at all speeds up to 15 miles per hour. The 
worst corrugated section I am personally acquainted with 
is about 50 yards long in a certain gian town, the 


usual Continental pattern, with Belgian trucks, the 
over this particular part, which is practically straight, 
being between 8 and 10 miles per hour. 

Lad it briefly, I believe these corrugations to be 
caused by the action of newly cut—i.e., gy Re 
ging-rolls upon more or less unsound ingots. A worn cog- 
ging-roll upon a very unsound ingot would doubtless have 
the same effect. It is obvious that the projections on the 
bloom left by the ves in the rolls would be squeezed 
back into the metal at a later stage of the rolling, and, with 
unsound metal, would cause shghtly harder ions to 
alternate with the body of the rail-head, which would 
develop in service into the well-known co ions. The 
heavier the cars employed, the sooner would the defect 
develop. the more inferior the rails, the more 
likelihood there would be of having a large number cor- 


rugate. 

With rails from reputable makers, there would always 
be a chance of one here and there turning out in service 
as a corrugated specimen, owing to very deep grooves in 
a newly-cut roll having taken effect on a portion near the 
top end of the ingot, which might not have been cropped 
as much as it should have nm; and, as a matter of fact, 
effects which I attribute to this—namely, the splaying out 
of the ends of certain rails—are quite as frequent as the 
more orthodox and extensive corrugation. ith inferior 

ils, such as one meets with in Continental practice, 
both this latter defect and pronounced and serious cor- 
rugations are more frequent than I have noticed in this 


country. 
I remain, yours, &c., 
September 12, 1908. T. H. Sanpers. 





‘*GUEST’S LAW OF COMBINED STRESSES.” 
To tHe Eprror oF ENGINEERING. 

Srr,—The closing lines of Mr. Smith’s article in your 
issue of July 10: ‘* That the results have been so ually 
accepted is nothing but natural, as the complete over- 
throw of two accepted theories and the entire revision of 
the formule and practice effected by them is probably 
unique in the history of engineering research,” are some- 
what strong, and remind one of a remark made by the 
husband of a well-known authoress who had recentl 
given to the world a somewhat heterodox religious aaa, 
when asked whether he thought that his wife’s novel would 
seriously affect the kk ey faith, replied, ‘‘ Affect it, 
sir ; affect it, indeed! Why, it has totally annihilated it.” 
. . . This was twenty years ago, but theologians to-day 
are hardly willing to admit that the Evangelical faith has 
been snuffed out with such pe epee nee Perhaps 
some day Mr. Smith will discover that engineers have not 
thrown over the Rankine theory of combined stresses, or 
even accepted Guest’s empirical formula as gospel. 

That Guest and Scoble have done useful work none will 
deny, if they are capable of following it ;' but what does 
their work really amount to? ey | this, they have 
shown that the shearing stress at the yield-point is, 
roughly, one-half the tensile stress at the yield-point in 
any given material; but in Mr. Smith’s endeavour to push 
his pet Guest theory, he has made the most absurd state- 
ments. In his reply to Mr. Crowther, he deals with the 
case of M=0 and T=0. Then, adopting his nomen- 
clature, L = the equivalent bending moment, 

According to Guest, 

L= J/M?+T. 

Then in the special case where M = 0, L = T; but we 
have the well-known equation connecting the bending 
moment, the stress in the material, and the diameter of 
the shaft—viz., 

L= fad, 

i 
we also have the equation connecting the twistin 
——. the stress in the material, and the diameter o 
the shaft, 


then, according to Guest, 

fwd _ fad 
— a 

and for the same stress in each we have 


2=1, 

according to Mr. Smith. : 

Of course, I know what his reply will be: he will ex- 
claim, Ohno! The safe stress f, in torsion is only one- 
half as great as the safe’ ctress f in bending or in tension ; 
but this, Sir, is surely begging the whole question ; it 
does not affect our fundamen bending and twist- 
ing equations if the stress at the yield-point in the 
one is a million times as great as in the other. Every 
engineer who has any pretence to a knowledge of 
the theory of elasticity always works to a lower 
stress in torsion than he does in tension or bending, 
and his final result is probably about the same as that 
arrived at by Guest’s formula. The expressions, is 
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cars being light single-deckers on four wheels, of the} h 


and Lee are abstract quantities which are indepen- 
dent of the range of elasticity of the material ; all they 


represent is that a bending moment of s , or & twist- 
ra 


ing moment of 16’ must be imposed in order to pro- 


duce a stress of 1 ton per square inch. This is the uni- 
Meaney Mapas ——< the terms, and 7 ought 
not to be mixed up with the subsequent elastic behaviour 
of the material. E 
In the Rankine formula we have no such anomalies ; 
ere 

L =< + $./M? + T2 


and when 


T 
M=0,L 2 


or the stress-producing effect of a bending moment is one- 
half as great as that of a twisting moment of the same 
amount, which every engineer knows to be the case ; 


when 
T=0,L=M 


or the equivalent bending moment is equal to the bend 
ing moment itself. oF y 

Bappose we have some material in which the com. 
pressive strength, as determined by short specimens, 
is twice as great as the tensile strength; then, if we 
have two bars of the same diameter, the one of which 
is to be used for compression and the other for ten- 
sion, the cross-sectional area of the compression bar 
is, according to Mr. Smith, twice as great as the area 
of the tension bar. His reply to this criticism, of 
course, is—You ought to say the ‘equivalent ” area, 
&c.; but such a use of terms is altogether foreign to 
engineering literature. The universal practice is to 
regard the areas as being equal, and to introduce the 
variation in the np stress for calculating the 
resistances of the bars when used in the two different 


ways. 

‘Then, in, we are told that Guest’s “law” does nob 
apply to brittle materials. Are we, then, to have one 
theo of elasticity for brittle materials, and one for 
ductile materials, and just a few intermediate theories 
for materials which do not strictly come under the cate- 
gory of either ? 

re long, I suppose, we shall be told that some clever 
experimenter has discovered that two 1-ton trucks of 
brittle material, such as coal, may possibly weigh 2 tons, 
but two 1-ton trucks of plastic material, such as clay, on! 
weigh 1.04 tons. How our very superior teachers wi 
then crow over another “complete overthrow of our 
accepted theories.” 

Yours truly, 


RANKINITE. 





LIVE-STEAM FEED-HEATERS. 
To THe Eprror or ENGINEERING. 

Srr,—In your number of March 20, 1908, a correspon- 
dent, A. W. Hamilton, throws out two statements con- 
cerning live-steam feed-heaters, as a challenge. As I 
have not seen a reply to his statements, I write this letter, 
with apologies for its late arrival. 

1. The rate at which heat will pass through a plate 
depends upon the difference of the temperature on the 
two sides of the plate. : : 

True enough ; but it is implied that the heat- ient 
is the only variable. A general view seems to that 
conduction is alone res ible for the transfer of heat. 
This is far from the truth, because the heat has to get into 
the plate firstly, and, secondly, has to get out of it. 

Now, it is not likely that the rate of transfer of heat 
from the hot gases to the plate will vary much within 
limits of temperature found in practice. Neither is it 
likely that the power of conduction of the plate will vary 
noticeably, But it is more than probable that the rate of 
transfer of heat from the plate to the water will vary very 
considerably near and about the boiling point, where the 
substance is omens its characteristics so markedly. In 
ENGINEERING, February 28, in the discussion on Professor 
Goodman’s paper, Mr. Pendred speaks of Peclet showing 
that sores will conduct twelve times as much as it can 
absor' 

It is more than probable, then, that the governing 
factor is not the heat-gradient of the plate, but the 
emissivity between plate and water. This will probably 
depend largely upon the pressure and quality of the 


water. 
2. That all liquids produce cold (or extract heat) when 


evaporating. + ys Na 

They do not. The fundamental principle in the theory 
of heat is that a body cannot absorb heat from a body 
cooler than itself. If you are boiling water, a mole- 
cule or a group of molecules will absorb heat till it 
gets to its boiling point, say 250 deg, Fahr. It will 
stay at that temperature while absorbing heat, which 
becomes the internal en of the steam. But it does 
not become cooler than 250 deg. Fahr. du the process. 
If the plate were to fall below 250 deg. Fahr. no more 
latent heat would be absorbed. Suppose you take the 
case of an ammonia refrigerating plant. e ammonia 
is stable before the expansion cock is reached. When it 

ts past the cock it evaporates and produces cold. True, 
bat has not the pressure been altered ? The ammonia as 
a liquid at the lower pressure is unstable. The natural 
tem ture for it to be a liquid, at this new pressure, is 
much lower. The ammonia now endeavours to become 
stable by giving some of its own heat, as a liquid, to some 
of its own particles, so that part of it absorbs latent heat 
and becomes a gas, the remaining amount being cooled 
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by the amount of heat it has given to its gas. When the 
ammonia has thereby cooled itself below the tubing, &c., 
around it, it of course abstracts heat from the surround- 
ing bodies, which are now but bodies compared to the 
liquid ammonia. 

ith ideal emissivity between plate and water, then, 
the cold water will rise in temperature till it attains, say, 
250 deg. Fahr. It will then remain at that temperature 
absorbing latent heat until a bubble of steam forms. 
That bubble will not reduce the temperature either of 
the plate or of the water, so that the heat-gradient can- 
not be increased by ebullition, but inasmuch as it is 
usually considered that gases receive heat with more 
difficuity than liquids, the heat-gradient may be actually 
decreased by boiling. The question seems to me to de- 
pend upon the rate of transfer of heat between plate and 
water. 

I can find no references to Continental use of feed- 
heaters. Even yet, the British engineer seems to neglect 
foreign work in some directions. I may say that lam 
not opposed to the use of feed-heaters with live-steam, 
but their theory does not seem to be understood, and the 
eee of fallacious theories may unearth some particle 
of truth. 

Certainly, the difference of temperature on two sides of 
the plate is not the only dependent variable, or, in other 
words, conductivity plays a minor part compared with 


emissivity. Also a body cannot a te source of heat] beco 


below its own temperature, and production of steam can 
never cool the plate perceptibly, but will probably tend 
to heat it, owing to a layer of steam separating the 
water from the plate. 
I am, Sir, yours truly, 
G. F. Davipson. 
223, Bridge-road, Sydney, New South Wales, 
August 1, 1908. 





ELECTRICAL TREATMENT OF WATER. 
To THE EprToR oF ENGINEERING. 

Sin,—On perusing your article in connection with the 
‘Electrical Treatment of Water,” on page 314 of the 
current issue of ENGINEERING, I find reference is made to 
the Davis-Perrett electrical elimination of oil from feed- 
water. 

Some time ago I carried out ex 
lines, and to much the same conclusion, to those pub- 
lished by the American Railway Engineering and in- 
tenance of Way Association—that is to say, I found it 
extravagant in consumption of energy to eliminate im- 
purities other than oil. 

In case the energy mentioned in your article may be 
taken to apply to the elimination of oil as well as to the 
softening of water, will you kindly it me to call 
attention to the fact that for totally eliminating oil the 
energy required, in a properly designed plant, varies from 
only three-quarters to one B.T.U. per 1000 gallons of 
feed-water dealt with ? 

Yours faithfully, 
Davis-Perrett, Limirep. 
Ernest Perrett, Managing Director. 
13, Fenchurch-avenue, London, E.C., 
September 7, 1908. 


riments on similar 





AUTOMATIC COUPLINGS. 
To THe Eprrok or ENGINEERING. 

Sir,—The Appendix by Colonel Yorke to the Third 
Report of the Committee on Railway Employment Safety 
Appliances contains. some figures the importance of 
which have apparently not been appreciated. I refer to 
the comparison of the number killed and injured in 
coupling the three-link chain with the corresponding 
number in the case of ae stock, and to the 
relative numbers of three-link and screw-coupled stock. 

If the danger of screw-coupling were commensurate 
with that of coupling three-link stock, the number of 
deaths and accidents would be expected to be in propor- 
tion to the relative numbers of the two classes of vehicles, 
or if there weré any disproportion, it would be expected 
to be in the reduced number of screw-coupling accidents, 
owing to the smaller extent to which passenger trains are 
broken up. 

In fact, the number of deaths by screw-coupling were 
ten times (in 1905) and fifteen times (in 1906) as many as 
in the case of three-link stock, and the injuries nine and 
eleven times as many, for equal numbers of cars handled. 

Neither of the two reports now published contains any 

reference to the fact that the screw-coupling is thus 
shown to be from ten to fifteen times as dangerous as the 
coupling of three-link stock. But this is notall. It has 
already _ Pointed out that if the American and 
English coupling accidents are com for equal numbers 
of men employed, the number of English accidents is to 
that of American accidents as 97 is to 40. Applying this 
ratio to the figures given by Colonel Yorke, it appears 
that the English screw-coupling is from 24 to 37 times as 
dangerous as the American automatic coupler. 
If, as Colonel Yorke suggests, we must anticipate a 
largely increased use of power-brakes on goods trains, 
with the accompanying increase in the number of tight 
couplings, the terrible risk pointed out above will apply 
to a still larger number of vehicles. 

May I also, as representing the owners of “an auto- 
matic coupler of English design which is now being 
tried in India and the Colonies” (I quote from Colonel 
Yorke’s memorandum), make one correction which ap- 
pears to be of public interest. Under no condition, either 
of coupling on curves or otherwise, is any hand-adjust- 
ment required by the A. B. C. coupler in normal work- 
nai The only operation uired or permitted is the 

in 


g of the chain at the side of the vehicle. In this 
respect the “A. B. ©.” 


‘ords a greater security to 








operatives than the American type of coupler, where 
hand-adjustment is required in normal working. 
Yours faithfully, 
ARTHUR Pacer. 
Queen Anne’s Chambers, Tothill-street, 
Westminster, 8.W., September 8, 1908. 








“THE PROBLEM OF FLIGHT.” 
To THE EprTor oF ENGINEERING. 

S1r,—Major-General Baden-Powell’s plea for the Aero- 
nautical Society of Great Britain is most timely and 
forcible. In this society, which is already established and 
fully constituted, and meets and issues a Journal of Pro- 
pices Ansa four times a year, we have the natural nucleus 
for the development of a Society of Aeronautical Engi- 
neers. Up to the present time the small amount of 
development in aeronautical capasering, and scarcity of 
scientific and engineering talent devoted to the subject, 
retarded the growth of this society, and it reflects great 
credit upon the few capable and talented gentlemen who 
have carried it on eo the years in which the 
subject was neglected by all but they. 

I may be allowed to make a few suggestions on the 

subject of a few alterations in the proceedings of the 
Society which, I think, would render it more popular and 
useful, and induce everyone interested in aeronautics to 
me a member. 
In the first place, four meat at intervals of three 
months in one year is not suitable for a scientific society. 
Papers may be sent in, and may be held for six months 
= reading, by which time the subject may become 
stale. 

I would su t a winter session for papers and dis- 
cussions monthly—say five or six meetings from September 
till April. The papers to be read at any meeting should 
be previously printed, and delivered to members two or 
three days before the meeting. 

e collected _ with the discussions thereon, to 
be bound up and delivered to members after the close of 
each session. : 

By these means a lively interest is maintained among 
the members throughout the brief session, and no subject 
is old or stale when brought up at any meeting. 

And there should be a summer session—a meeting of 
all the members at some important city every summer, 
with kites, balloons, and fiying-machines on exhibition 
and in competition. Such meetings would be extremely 
—— and profitable. } 

have not the slightest doubt about it, that on some 
such programme as here outlined the Aeronautical Society 
of Great Britain would assume its rightful position as 
the leader in aeronautical engineering in Great Britain. 
~y one interested in the subject could afford to be outside 
of it. 

Yours truly, 
RANKIN KENNEDY. 
60, Norse-road, Scotstoun, Glasgow, 
September 15, 1908. 





To THe Epiron or ENGINEERING. 

Srr,—With respect to the proposed ‘* Aerial League,” 
I have already written to Mr. Wilson, its promoter, 
suggesting that the Aeronautical Society fulfils the pro- 

League’s functions. The letter from Major en- 
owell in this week’s issue seems very appropriate in this 
connection. 

Although there is no doubt as to Mr. Wilson’s col- 
leagues’ ability to construct a machine, it would certainly 
seem desirable that any such combined action should 
proceed from the headquarters of aeronautical science in 
this country. 

Adverting to Mr. Lanchester’s address to the British 
Association, may I point out that the problem of the 
aeroplane in space, leading to the equations of motion and 
stability, was first given by Captain Ferber in the articles 
I recently referred to. 

Yours faithfully, 
Heepert Cuatiey, B.Sc. (Eng.) 

32, Britannia-road, Southsea, September 14, 1908. 


To THE EprToR or ENGINEERING. 

Srr,—Since the publication in ENGIngERING for 
August 14 last of my letter relative to the ‘‘ multiple” 
system of ponies for aerial vessels, I have been the 
recipient of several communications from persons who, 
perhaps not unnaturally, are of the opinion that if 50 per 
cent. greater efficiency can be obtained from aerial screws 
by this means, why not utilise this system for lifting 
~~ on the heliocoptére —- 

e read occasionally in the daily Press isolated accounts 

of experiments on the Continent and elsewhere in which 
we are informed that various gentlemen have succeeded, 
by means of the heliocoptére, of lifting themselves and 
their apparatus 1 ft. or so into the air, but no confirma- 
tion of these reports is ever forthcoming ; and, strange 
to say, the inventors who have achieved these wonders 
seem very shy, for we never hear of a public demonstra- 
tion by any one of them, neither is it our luck to see 
a ph ph of these very interesting machines in flight, 
although we have seen several photographs of this type 
of machine resting on terra firma. 
_ [believe I am _ in stating that there is not a single 
independently authenticated case on record of an experi- 
menter being lifted into the air by screws working on a 
vertical axis and carrying their own motive power, 
although some persons claim to have done so. A few 
weeks sg0, on August 14 last, to be explicit, a gentleman, 
bay + © medium of your columns, actually told us 
that he had performed this feat, and with no other 
motive power than steam engines and boilers, and second- 
hand ones at that. 





Might I ask that gentleman if he carried his ‘‘ steam 
engine and boilers” up with him? or did he leave them 
on the ground and couple up his machine to a flexible 
shaft? He does not make this point sufficiently clear 
to as. 

The above-mentioned gentleman, who signs himself 

. L. O. Davidson, tells us that ‘bird flight is so 
absolutely simple, and it is so long since I discovered 
the principle,” that it is a wonder he has not made 
his fortune. I have had the pleasure of reading some 
of Mr. Davidson’s specifications in the Patent Office 
Library, and, judging from their number and entertain- 
ing variety, he must, in spite of his somewhat egotistical 
claim, have found the whole subject of mechanical flight 
anything but ‘absolutely simple.” 

‘4 I be allowed to state, and every practical engineer 
who has but the most rudimentary knowledge of aerial 
lers and the condition under which they work will 

y endorse the statement, that even with 50 per cent. 
greater efficiency than the best type of aerial propeller in 
existence, the true heliocoptére, or screw-li flying- 
machine, is, in the present stuge of engine development, 
still an impossibility. ‘ 

It is, however, within the bounds of mechanical science 
in its present stage to construct a ‘‘heavier-than-air ” 
machine on the screw-lifted = by the use of gas 
to take up the surplus weight that our screws cannot 
lift. Thus by using the ‘‘ multiple” system it would be 
an engineering possibility to construct an airship the gross 
weight of which would let us say, 10 tons, 4 tons of 
which would be ‘lifted by the screws, and the remaining 
6 tons by the aerostat. ¥ 

The advantages of a machine of this type would be 
incalculable. In spite of our aerostat (which would be of 
the rigid Zeppelin type), have we not a ‘‘heavier-than- 
air” machine ; does it not weigh 4 solid tons when at rest 
on the earth, or when lifted by our screws into the air? 

Much thought would be required to bring to a success- 
ful issue an a such as this, but in an age that can 
produce vessels like the Lusitania it is merely a question 
of finance. . 

Another extremely important point is that this airship 
could descend to earth in’a high wind without the aid of 
mooring ropes and an army of helpers to hold it down, 
and with no more risk of destriction than it had whilst 
in flight. . 

To this machine, even the vast improvements engen- 
dered by Count Zeppelin would be obsolete. It could 
carry guns and a large crew, be independent of wind and 
weather, absolutely under control, and there we have the 
aerial battleship, hitherto the dream of the novelist, an 


engineering fact. 
_ 4 Yours faithfully, 
E. V. Hammonpn. 
88, Louisville-road, Balham, London, 8.W. 
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Betaian GirpEks.—The exports of ee from Bel- 
gium declined in the first seven months of this year to 
25,000 tons in round figures, as compared with 52,000 tons 
in the corresponding period of 1907, and 56,000 tons in 
the corresponding period of 1906. The exports to Great 
Britain showed a marked decline this year, having only 
amounted to’ 4400 tons, as compared with 8000 tons and 
13,600 tons in the corresponding periods of 1907 and 1906 
respectively. 





Coat at Hampurc.—The imports of British coal at 
Hamburg in August were 451,436 tons, as compared with 
458,683 tons in August, 1907. The expression ‘coal 
included also coke. Of the 451,436 tons of British coal 
imported at Hamburg in August, 250,725 tons came 
from Northumberland and Durham, 66,571 tons from 
Yorkshire, Derbyshire, and the Midlands, 119,389 tons 
from Scotland, and 12,140 tons from Wales. The balance 
of 2613 tons was represented by coke. The imports of 
British coal at Hoabesg in the first eight months of this 
year were 3,360,054 tons, as compsred with 3, 130,971 tons 
in the corresponding period of 1907. 





Trias or New Destroyer FoR Brazit.—The official 
trials cf the new destroyer Para, built by Messrs. Yarrow 
and Co., Limited, of Glasgow, late of — took place 
on the 16th inst. in the Firth of Clyde. The boat main- 
tained a speed of 27} knots during a continuous run of 
three hours, carrying a load of 100 tons. The Para is 
the heaviest vessel ever launched by the builders, and the 
first to leave their new works. Her length is 240 ft. ; 
beam, 23 ft. 6 in.; and she contains two sets of triple- 
expansion four-cylinder engines, and two double-ended 
Yarrow boilers, each ra‘ at 4000 horse-power. The 
Para is somewhat similar to the British River class, but 


larger. 


Statistics or TRADES.—The Crown Commercial Ad- 
dressing Company, 3, Bayer-street, Golden-lane, E.C., 
has issued a 8) pamphlet giving the number of firms 

in various trades in the United Kingdom. One 
thousand trades are said to be listed in this pamplet, and 
while for the figures given absolute accuracy 18 by no 
means claimed, every endeavour is made to keep the list 
correctly up to date. The trades are grouped under 
twenty-five headings, arranged alphabetically, and are 
themselves alphabetically within their respec- 
tive divisions. Under the heading ‘‘ Engineering” we 
find, for instance, that there are in the United Kingdom 
$72 file-manufacturers, 210 lathe and tool-manufacturers, 
327 pump-makers, and so on. 





—— 




















Sept. 18, 1908.] 


ENGINEERING. 





389 





THE. RUSSIAN ARMOURED CRUISER 
CONSTRUCTED BY MESSRS. VICKERS SONS AND MAXIM, LIMITED, BARROW-IN-FURNESS. 


“RURIK.” 




















Tue illustration above affords:a good idea of the 
Russian armoured cruiser Rurik, of the two 10-in. 
and four8-in. guns firing ahead, high navigating platform 
with a conning-tower below, three short funnels, flug- 
staff forward, and single mast aft. We, however, 
described the ship in last week’s issue, and placed on 
record the successful results of the trial, so that now 
we need only quote from the wireless telegram sent 
to the builders, Messrs. Vickers Sons and Maxim, 
Limited, by Captain Stetzenko, as his ship left: British 
waters, flying the Russian flag :—‘‘ I hope you will be 
always proud of the noble ship you have constructed 
with such skill and good-will to meet our desires.” 





THE MACHINERY OF H.M. BATTLESHIPS 
‘‘ AGAMEMNON” AND “LORD NELSON.” 

WE return to the subject of these important battle- 
ships in order to describe the main engines. In our 
issue of September 4, on the two-page plate, No. XXI., 
We gave a front and end elevation and a plan of one 
set of the twin engines, and on the two-page plate this 
week we reproduce general drawings illustrative of 
the arrangement of the propelling engines and auxi- 
liaries in the engine-room. 

ihe propelling machinery consists of two sets of four- 
cylinder triple-expansion engines, arranged in separate 
Water-tight compartments, with a longitudinal bulk- 
head (Fig. 9), These compartments are entirely in- 
Gependent of each other, there being no water-tight 
coor fitted in the longitudinal bulkhead. 

The cnet were designed to develop collectively 
15,750 indicated horse-power at 120 revolutions per 
minute, with a boiler pressure of 275 lb. per square 
inch, and on the eight-hours’ trial gave 17,285 indi- 
cated horse-power at 130 revolutions, with a pres- 
sure of 262 1b. The diameters of the cylinders are :— 
High-pressure, 323 in. ; intermediate-pressure, 529 in. ; 











and each low-pressure, 60 in., all having a stroke of 
48 in. All the cylinders are fitted with liners, those 
for the high-pressure and intermediate-pressure being 
of solid forged steel, and those for the low-pressure of 
cast iron. All the cylinders are steam-jacketed. The 
valves of the high-pressure and intermediate-pressure 
cylinders are of the piston type, and those for the low- 
pressure flat double-ported slide-valves, with relief- 
rings fitted to the back. The valve is of the 
double-link motion type. The reversing gear is of 
the all-round type, and independent links, arranged 
with adjusting screws to regulate the cut-off in each 
cylinder, are fitted. 

The bed-plate, pistons, and cylinder-covers are made 
of cast steel, the front columns of fo steel, and the 
back columns of cast iron, of rectangular form and sub- 
stantial section. 

The shafting is hollow throughout, and for the 
Agamemnon engines was supplied by Messrs. W. 
Beardmore and Co., Limited. The diameter of-the 
crank-shaft is 17} in., with 83-in. hole; the crank-pin 
is 183 in. in diameter, with 10-in. hole, the length of the 
pins for the high-pressure and intermediate-pressure 
cranks being 214 in., and those for the low-pressure 
134 in. The angles of cranks are a to balance 
the moving parts and give an efficient turning moment. 
The propellers are of manganese bronze, 15 ft. in dia- 
meter, and 19 ft. pitch; number of blades, 4; and 
surface, 90 square feet. 

The engines are fitted with forced lubrication, and 
the oil is supplied to the main bearings, crank-pit 
bearings, &c. Three pumps are fitted in each engine- 
room. One pump is arranged to draw the oil from the 
save-all and to deliver it through strainers into the re- 
serve oil-tank, and also is connected to the ship’s oil- 
tanks to replenish the regerve tank in case of loss. One 
pump is fitted to draw from the reserve tank and deliver 
to the various bearings. The arrangements are such 








that the supply of oi! can be regulated to each main 
bearing pam crank-pin independently, The third pum 
is arranged to either draw water from the save-all, 
to draw oil from the save-all, and deliver through the 
strainer to the reserve oil-tank, or to draw oil from the 
reserve tank and to deliver to the various bearings, and 
therefore can be used for duty for either of the other 
pumps. Oil-tight casings are fitted to encase all the 
principal moving parts, and these are carried to suffi- 
cient height on the engines to prevent spray escaping 
into the engine-room. 

Special bearing-rings and springs are fitted at each 
end of the main ing, to prevent excessive leakage 
of oil. The thrust-block is arranged so that the collars 
are immersed in oil, and the shoes are made hollow and 
fitted with water-cooling ents. 

Two condensers are fitted in each engine-room, each 
having a cooling surface of 5026 square feet. Two 
circulating pumps, My Messrs. W. H. Allen, Sons, and 
Co., Limited, are fitted in each engine-room, and 
are arranged so that each pump can supply either con- 
denser. 

Two twin air-pumps, by Messrs. G. and J, Weir, 
Limited, are fitted, and draw from the condensers and 
deliver through the grease-extractor into the feed- 
tanks. No auxiliary condensers are fitted in the ship. 
The auxiliary exhaust system is led to either the 
main condenser, low-pressure cylinder receiver, or to 
the evaporator coils, 

The distilling plant, by Messrs, J. Kirkaldy, Limited, 
consists of two evaporators and one distilling con- 
denser in each engine-room, and the total output of 
plant in the ship is 180 tons per twenty-four hours, 
the distilling condensers being capable of condensing 
all the steam made by the evaporators. 

Fire and bilge-pump and drain-tank pumps, by 
Messrs. Henry Watson and Sons, are also fitted. The 
engine-room arrangements are identical in both ehips, 
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INDUSTRIAL NOTES. 


Tue thirty-sixth quarterly report of the General 
Federation of Trade Unions is of more than usual 
interest, because it’ covers a considerable part of the 
period of unrest and disputes in the éngineering and 
shipbuilding trades on the North-East Coast and 
elsewhere, and because this is the first big test of the 
efficiency of the Federation in relation to support given 
to those on strike, in the shape of strike-allowance in 
addition to the strike-pay of the union or unions 
involved. The report states that ‘‘the past quarter, 
like its predecessor, was a very busy one; dis- 
putes were registered, and upwards of 27,000/. spent 
on Federation benefit.” It adds: ‘‘The returns to 
hand oy that the current quarter will not see any 
appreciable diminution in expenditure. During the 
te] the income from all sources amounted to 

0,228/. 193., whilst the expenditure was 27,867/. 2s. 9d., 
an excess over income of 17,638/. 3s. 9d.” This is and 
must be the real test of the permanency of the Fede- 
ration. The returns show a further increase in 
affiliation membership, and it is said that an aggre- 
gate of a million members does not seem a long way off. 
The best note in the report is that which relates to 
the settlement of the Dockers’ dispute in Dublin, in 
which 4000 members of the Dockers’ Union were in- 
volved. The secretary of the General Federation of 
Trade Unions and another representative met the 
employers and employés in conference, under the pre- 
sidency of Lord Macdonell, and arranged a settlement, 
and also terms whereby any subsequent dispute shall 
be referred to a Conciliation Board. It is stated that 
by these means serious trouble, like that in Belfast 
last year, was averted, to the manifest advantage of all. 

As above stated, the income from all sources in the 
quarter amounted to 10,228/. 193., of which 8179/. 
5s. 10d. was from contributions, 91/. 13s. 6d. entrance 
fees, and 1906/. 83. 81. from interest and dividends on 
capital. The remainder was incidental, under three 
heads. Under the head of expenditure were sums 

id in connection with the dispute on the North- 
Jast Coast : Engineera, 16,3797. 153. 10d.; Machine- 
Workers, 2131/.; and Shipwrights, 6287/. 9s. 2d. The 
next highest items were: Card and Blowing-Room 
Operatives, 498/. 5s.; Cotton-Spinners, 163/. 10s.; 
Furnishing Trades, 3761. 63. 8d.; Ironfounders, 1241. 
16s. 8d.; Ship-Painters, 273/. 6s. 1ld.; Wood-Turners, 


1627. 6s. 10d ; and Tailors, 121/. 33. 4d. All other 
such yor were under 50/.. The ag te was 
27,3052. 163.8d. Management amounted to 116/. 8s. 4d.; 


delegations, 35/. 4s. 3d.; and part ex on the 
ag Coast, 66/. 6s. 9d ; all other a _—s 
rent, printing, stationery, postages, salaries, &c., 
2637. 1s, 11d. The aggregate was 27,796/. 93. The cash 
balance at the end of the quarter was 143,657/.- 1s, 9d. 
invested, and 1091/. 16s. 5d. current accounts, less 
cheques not —— 340/. 33. 9d.; net, 7517. 12s. 8d.; 
and cash in bank and hands of secretary, 227/. 10s. 7d. 
Considering the period of unrest covered by the report 
the financial condition of the Federation is good. No 
reference is made to the abortive attempts to effect a 
settlement of the Engineers’ strike on the North-East 
Coast, nor of the alleged resolve of the Federation to 
stop “yg of dispute allowance at and after a 
certain date. 





The Amalgamated Engineers’ Journal for the current 
month contains no direct reference to the strike on 
the North-East Coast, or to the resignation of the 

neral secretary, Mr. George N. Barnes, M.P., except 
that the candidates’ names for the office are given, and 
the figures of the total on the funds of the union under 
the various heads. There are nine candidates for the 
secretaryship, the voting for which is not completed. 
As regards membership of the society, the total at 
date was 110,163, showing a decrease of 485 in the 
month, due mainly to the neavy levies, and to inability 
through unemployment to slear up arrears. The total 
number of members in receipt of unemployed benefit 
was 13,718—an increase of over the month previous; 
on superannuation, 5524—increase, 38 ; on sick benefit, 
2328—a slight decline. The levy of 4d. per week for 
the contingent fund, owing to the strike on the North- 
East Coast, was carried by 7637 for and 1896 against. 
The proportion of votes was small, as though the mem- 
bera generally did not care about it in the least. The 
report refera to the position of the ghipwrights, who 
have suffered a decrease in their funds of 21,7097. in the 

uarter. The expenditure was heavy—44,369/. ; but 
the income waaa record one for the quarter. This society 
suffered seve! by the strike lock-out before the 
men consented to accept the p ed reduction. The 
Wear Shipwrights’ evolent Society has amalga- 
mated with the older union, so that the numerical 
strength is thereby inc —its responsibilities also. 


The report of the Ironfounders’ Society is not en- 
couraging from the labour point of view, as there was 
an increaxse of 433 on the funds, the total of which 
reached 5535, as against 5102 in the previous month. 
Of the total, 3427 were on donation benefit—increase, 


tion, 1301—increase, 59; on dispute, 152—decrease, 
14. Otherwise out of work 204—the same as in the 
previous month. The —- expenditure on benefits 
was 2016/. 5s. 2d., or over 23, 34d. member per 
week, The decrease in funds was . 19s. 11d., the 
total at date being 69,631/. 63..8d. The total member- 
ship was 19,168; same date a year ago, 19,335—de- 
crease, 167 in the twelve months. The large increase 
of unemployed is regarded as due to the general de- 
pression in trade, and to the lengthened holidays in 
consequence thereof. Only 88 members are shown to 
be working under conditions described as ‘‘ very good,” 
whilst over 10,000 are under ‘‘ very bad.” Indeed, the 
returns from branches all over the country show that the 
depression is general, and is getting more acute. The 
new assistant corresponding secretary was elected by an 
overwhelming majority, so that there is no reference 
to a second ballot. The new general secretary, only 
elected a short time ago, was so dangerously ill at 
date that another election was thought to be imminent. 
The retiring general secrétary issues a valedictor 
address, in which he states that it was not ill-healt 
that led to his resignation, but the feeling that had 
grown up that he was too old at seventy for the duties 
of his office. Trade unionists act upon the disability 
of old aga for work as well as employers. The vote 
to discontinue extra donation benefit on the North- 
East Coast has been withdrawn, as, it is stated, the 
information given that led to the vote is shown to be 
unauthentic. The extra donation, therefore, continues, 
and the General Federation of Trade Unions has also 
resolved to continue the allowance, as heretofore, to 
those on strike. The whole business on the North- 
East Coast has been a muddle. 


The report of the Amalgamated Society of Car- 
mters and Joiners indicates that trade is still slack, 
ut that there are indicationsof improvement. The total 
enema wee | at date was 66,290. Of these, 6258 were 
unemployed, of which 4929 were on donation benefit, 
1527 on sick benefit, and 2268 on superannuation 
benefit. In addition thirty members received unem- 
ployed benefit on travelling cards. These figures show 
that the drain on the funds continues, and the report 
refers to it anxiously, as the quarter is near its end. 
The strain has been such that the engineers placed at 
the disposal of the society 20,000/., which the members 
of the society are anxious torepay. The Birmingham dis- 
trict has p in the hands of the executive 500/. free 
of interest towards the sen and other districts 
are urged to put their shoulders to the wheel to help 
to make up the amount. In this way it is hoped to 
reduce the heavy levies which those in work have 
now to pay, and which sotry the members that many 
fall into arrears and are thereby excluded. The pres- 
sure is felt most in some of the smaller branches, 
where the trade-union movement is weak, some of 
which have sought to be closed. It would appear that 
trade is improving in some Lancashire towns, for at 
Darwen the employers have conceded 4d. per hour to 
date from November 1 next. Still the record of unem- 
ployed members is very large—5595 actually in receipt 
of benefit, only 156 fewer than in January , and 
this in the best season of the year for this trade. 
Some branches continue to complain of the Registrar’s 





action with regard to new rules. The council states 
that he did not refuse to register, but s an 
amended form ; thereupon the Council withdrew the 


application in order to carry out the suggestion. 





In view of the strained relations in the cotton trade 
it might have been expected that some reference to it 
would appear in the monthly report of the Cotton- 
Spinners’ Association, but there is no direct reference 
to it whatever. As a matter of fact, these reports 
avoid the discussion of general wages disputes, and 
thus avoid any irritation that might ensue with the 
employers. The disputes chronicled relate mostly to 
such as are matters of negotiation with a ane on 
a basis well known to both parties. e united 
membership of the Association was at date 18,225; 
previous month, 18,171; a year ago, 16,923 ; showing an 
increase of 54 in the month, and of 1302 in the year. 
This shows substantial progress in yep There 
were 11 dispute cases, all dealt with by the officials and 
the employers ; previous month, 23 ; same month a year 
ago, 28. These were mostly of a technical character, 
and were settled on definite lines. There were 12 acci- 
dent cases reported to the central office; previous 
month, 22; the same month a year ago, 25. There 
were 36 compensation claims sent to the employers on 
behalf of injured members ; 41 in the previous month, 
and 31 a year ago. The total claims since the Act 
came into force was 2688. Very few cases have been 
the subject of litigation. The total number on the 
funds in the month averaged 24.32 per cent. of the 
whole of the members, as against 18.79 per cent. in 
the previous wcsigae ard be gp hone’ in the oa 
month a year ago. gures show how great the 
change has been from prosperity to adversity in the 
cotton trade. But only about 2 per cent. were ogy | 
unemployed the whole time, as com with 1. 





89 ; on sick benefit, 451 ; decrease, one ; superannua- 





per cent. a yearago. There were also 41 per week 








on the funds through accidents, and a large number 
due to temporary stop The expenditure worked 
out at a net loss of 3622/. 5s. 2d., in spite of the in- 
creased income from piecers and interest on invest 
ments, the average expenditure weekly being about 
2000/. The report states that it is a mistaken policy 
to draw on the funds to such an extent in face of the 
fact that the employers are seeking to enforce a 
reduction of 5 per cent. in wages. 





The report of the National Union of Boot and Shoo 
operatives states that ‘‘ there has not been any greater 
reduction in the volume of trade than is usual at this 
period of the year. There is not the complaint of whole- 
sale discharges that were so rife —— ago.” Further 
on, it says, ‘* there seems to be a disposition on the part 
of the better class of employers to give all the workers 
a share, rather than do, as used to be done, discharge 
a third or half of the workers, and keep others on full 
time.” It adds: “‘ This spirit we know the workers 
will er appreciate, and we believe it will 
create a better feeling than at the present time exists.” 
If it be possible, this is the policy to be pursued in all 
trades in times of depression, as it would relieve the 
deplorable strain of unemployment to a large extent. 
In some cases it may not be possible, but to discharge 
a number, and keep others on full time, sometimes on 
overtime, must create friction and discontent. The 
state of trade is indicated by the fact that the returns 
from employers of 62,312 workpeople show an increase 
of 1.3 per cent. in the wages paid over a month ago 
and of 8.4 per cent. over the same month a year ago. 
Disputes were few in number, and of no greater mag- 
nitude than in the previous month; but those in 
Belfast, Higham, Norwich, and Rusden, that have 
been in existence for some time past, are not yet 
settled. In the London district constant trouble 
arises over the question of indoor workshops. It 
appears that the English firms agree to terms generally, 
‘**but still we find that, as soon as an opportunity 

resents itself, one after another of the Jewish manu- 
acturers break away from them.” This is a serious 
allegation against a nationality which finds protection 
in our midst. 





The Ironworkers’ Journal for the current month 
shows very clearly how smoothly the sliding scale 
arrangement works in the iron and steel trades 
affected, both in the North of England and in the 
Midlands, the two great centres of the branches of 
trade under its rule. In the North of England there 
was a reduction in wages of 3d. per ton on puddling 
and 24 _ cent. on all other forge and mill wages. In 
the Midlands there was a similar reduction, agreed to 
ty the Board, representing employers and employed. 

he standing committee of the latter board is amend- 
ing or rectifying the scale, but affirms that the scale as 
fixed is operative in all ects. At the half-yearly 
meeting of the North of England Board ‘‘ the standing 
committee regret to have to report a marked decrease 
in the number of operative subscribing members during 
the past half year.” This, it is alleged, is due to de- 
of age in trade. It is significant that this great 

of employers should deplore the decrease in 
trade-union mémbers ; it shows that the union is the 
great collective force upon which the employers rely 
to carry out the pvinsigte of the sliding-scale arrange- 
ment. Besides which, the revenue of the board is 
diminished by the decrease in numbers. There have 
been three ascertainments of prices in the yd so far, 
at two of which reductions in wages of 2 per cent. 
were agreed to; in the other case there was no change. 
Wages now are 5 per cent. below those ruling in 
January of this year. At the half-yearly meeting the 
chairman expressed regret that no Conciliation Board 
existed in the engineering and shipbuilding trades on 
the North-East Coast; if there been, trade would 
not have been so bad'as it was. The operatives’ secre- 
tary concurred in this view. 





The intervention by the President of the Board of 
Trade in the engineers’ dispute on the North-East 
Coast led to prolonged conferences between the repre- 
sentatives of the employers and the men, which resulted 
in provisional terms of ment, to be submitted to 
the men concerned, This will be the fourth ballot of 
the men since the strike commenced on February 19, 
a period of thirty weeks. In the first ballot there was 
a majority against acceptance of the a og reduction 
of 2783, in the second 663 only ; in the third it was 
decided by a large majority to leave the matter in the 
hands of the executive committees of the societies 
involved. Why, then, this fourth ballot? The new 
ballot takes place to-day, September 18; the votes 
are returnable to London on Monday next, and the 
result will be made known when the counting is com- 
pleted and verified. It is said that the executive of 
the Amalgamated Society of Engineers are anxious for 
the strike to come to an end because of the great drain 
on the funds. 


The conference held last week between the repre- 
sentatives of employers and operatives in the cotton 
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trade was abortive, and it ended without adjournment. 
This was rded as ominous, and some anxiety was 
felt as to the future. The employers agreed to defer 
the proposed reduction of 5 per cent. until January in 
next year, but even this did not satisfy the operatives’ 
representatives. The notices do not expire until 
to-morrow (Saturday the 19th), so that, between the 
date of writing and to morrow, it is regarded as 
probable by well-informed persons on both sides that a 
modus vivendi will be arrived at, so as to avert a 
deplorable strike and lock-out. The tone at the con- 
ference supports that view, for the discussion was 
carried on in a calm and friendly manner. It is thought 
that the ultimate divergence was so trifling that little 
difficulty was anticipated as toa further conference on 
the subject. The operatives must remember that in 
this give-and-take work-a-day world all the concessions 
cannot be expected to come from one side only. 


Lord James of Hereford has decided that the 
Scottish miners’ wages shall be reduced by 5 per cent., 
the reduction to be as from the first making-up day 
after September 11. 








The grip of distress appears to tighten, and the 
number of unemployed to increase. In Glasgow, 
Manchester, Liverpool, and other great centres there 
has been a tendency to riotous demonstrations. But 
it must be remembered that disorder will not improve 
trade. There is plenty of work needing to be done if 
only the funds can be found for the wages. 





GENERAL URBAN AND INTERURBAN 
TRANSPORTATION AND RAILLESS ELEC- 
TRIC TRACTION.* 

By F. Dovaias Fox, M. Inst.C.E, M.A. (Cantab.). 

Present Conditions.—Except abroad it is rarely that the 
engineer has an opportunity of designing an original and 
complete transportation scheme for a town of large 8129. 
From the horse omnibus up to the tube railway there is 
almost always something a y provided in the way of 
travelling facilities. Any new scheme of transport is 
usually designed either to extend some existing system 
or else to supersede it. The City horse-omnibus firat took 
over the urban duties of the old stage coach. Then the 
railway, after displacing the stage coach on the turnpike, 
entered also u the city street in the form of the horse 
tram. . Shortly afterwards the enclosed locomotive or 
‘* steam dummy” was put on the tramway in place of the 
horse. Then the underground railway circled and crossed 
the city in tunnel and tube. Electricity was then intro- 
duced, first to supply the motive power for the tramway 
and then for the underground railway. Then came the 
internal combustion and a to propel the om- 
nibus and reliove the horse of its duties. Finally electri- 
city, by means of secondary batteries and the trackless 
9 system, has also put in its claim for the last-named 

uty. 

Te is acurious fact, whether it be a si 
vatism or of the rapidity of the develo + of street 
traction, that almost every phase of the above evolution, 
from the stage coach upwards, can still be seen on some 
city streets to-day. The respective functions and the 
vehicles themselves are modified, but they are almost all 
in more or less evidence together. Tne scope of the 
following notes is limited to the discussion of transporta- 
tion systems for the streets of towns of moderate size and 
by surface lines alone. The aim will be to show in detail 
the comparative economics of the tramway and the 
mechanical omnibus. 

Rails or no Rails.—The questioa as to whether urban 
transportation on the surface is best accomplished with 
or without rails has Fo to be solved by actual experience. 
The solution may demonstrate the superiority of one or 
the other, both from a technical and commercial stand- 
point, or it may prove the usefulness of each system in its 
own place. 

The principal technical points to be considered are sim- 
plicity of mechanism, ample capacity, speed, power of 
rapid acceleration, comfort, and convenience. 

The commercial features are moderate capital expendi- 
ture and cost of operation, including ample depreciation. 

On the other hand the cost of construction of electric 
tramways has been steadily mounting up. Even in its 
most economical form the cost_of the permanent way 
exceeds that of some railways. In addition, the authori- 
ties in many cases demand an underground current sup- 
ply, either in conduit or by the surface-contact system. 
As will be shown later on, the analysis of the commercial 
results of corporation-owned tramways of the United 
Kingdom on the overhead trolley system, shows, as a 
whole, an unprofitable bus‘ness. 

The mechanical omnibus can bs installed for less than 
half the cost of a tramway, but its working expenses are 
somewhat higher. When interest on capital is combined 
with working expenses and both together are reduced to 
cost per car mile, it will ba shown that there is not much 
margin of profit between the tramway and the petrol 
omnibus. If, however, the mechanical omnibus were no 
more than on a commercial parity with the tramway, it 
would, if there were still a clear field and no favour, be 
preferable on account of the lower capital expenditure. 

This country has, however, committed itself heavily to 
the tramway system, having embarked capital in it to 
the extent of about 35 millions of municipal indebtedness, 


of our conser- 





* Paper read before the British Association at Dablin 
on September 9, 1908, é 





10 millions of companies’ obligations, and 20 millions of 
preference and ordinary stock. In other words, the 
cream of urban traffic has already Oe to the tramway. 
The motor-omnibus cannot now displace its rival, but 
must look for its field with some exceptions either to 
smaller towns or to suburban extensions of city tramways, 
or to foreign countries. Since the denser and more 
remunerative traffic is already dealt. with, the motor- 
omnibus should, in order to succeed in Great Britain, be 
able to pay with a lower revenue than the average of the 
tramways. 

_ As to the technical features, on the one hand, a railway 
is an unnatural adjunct to a city street. On its own 
right of way it is unexceptionable, but in the midst of a 
public thoroughfare it interferes with a dense, hetero- 
geneous traffic, both during construction, operation, and 
repair. On the other hand, the tramcar as at t, 
designed is superior to the motor-omnibus in comfort and 
capacity. The latter can handle an enormous traffic, it 
can travel quite as fast as is consistent with safety, and 
in _— of comfort has been lately greatly improved. It 
is, however, limited as to its capacity, from respect for 
the road surface, to one-third the weight permissible, and 
allowed, on the tramway. 

The mechanical omnibus will bs considered in three 
forms—that operated by (1) the internal - combustion 
engine, (2) by the electric secondary battery, and (3) by 
the trackless trolley system. The tramway will con- 
sidered from the analysis of the statistics of 71 corpora- 
tion-owned undertakings in Great Britain ; serving popu- 
lations varying from 13,000 at Maidstone to overa million 
at Glasgow. There are actually 75 municipal tramways, 
but as to four of them the data are not complete. 

Capital has up to the ayy time only been embarked 
in the mechanical omni to any large extent in that 
form where the petrol or steam-motor is used. In London 
alone, some 34 millions of capital have been invested, 
which, at the market quotations, would appear to have a 

resent value of about 1 million. There can be little 

oubt that the motor-omnibus was bound to come, but it 
seems to have come too quickly. There is no restriction 
to public carriers on highways, such as there is to railway 
companies, and mutually destructive and competitive 
undertakings in the form of omnibus lines can be carried 
on to any extent. When capital poured into motor- 
omnibus companies the existing horse-omnibus companies 
were driven into adopting motors also, to the prejudice of 
their commercial standing. The 34 millions of capital 
above mentioned do not include that of many companies 
which have ag pene 

The statistics of working costs of the mechanical omni- 
bus are as yet little more than estimates. Although 
based upon a considerable quantity of data derived from 
actual working, they must be stated with the reserve due 
to a comparatively new industry. 

In the seventy-one cases of corporation-owned tram- 
ways, consid later on, the working expenses vary 
from about 4$d. to8}d. per car-mile. The capital charges 


of interest, fund, and depreciation, similarly 
reduced, vary from 2d. to 544. The averages of these 
data are 6.34d. and 3.62d. respectively. These two figures 


added represent an average minimum remunerative 
revenue of 9.964. The actual average revenue obtained 
is 10.52d. per car-mile. Thus the average net profit barely 
exceeds 4d. per mile. , 

In the petrol omnibus, as will be shown later, the work- 
ing expenses and depreciation together are estimated at 
10.86d. car-mile. Adding to this for interest and 
sinking fund at 6 per cent., and reducing similarly, the 
minimum remunerative revenue is estimated at 11.7d. per 
car-mile, and this is based on a somewhat sanguine view 
of the costs of ‘maintenance. The variation is great, and 
under certain conditions the figure might be well over 1s. 
per car-mile. In the tramway list considered there are 
only ten out of the seventy-one cases in which the traffic 
receipts reach 11.7d. per car-mile. . 

Oa the other hand, directly an omnibus line is able to 
earn a profit at all, each ae ad car-mile, when reduced to 


percentage on its much smaller capital, means three times 


as much profit as it does on the tramway. 
The electric-omnibus with qoummenies By npn 
seen 
penses and 


known in London as the ‘‘ Electrobus”), as 

later, is estimated as capable of meeting its ex 
depreciation at 9.5d. per car-mile, and, adding to this a 
6 per cent. allowance for interest and sinking fund, the 
minimum remunerative revenue becomes 10. 25d. per car- 
mile. In the tramway list there are thirty-five of the 
seventy-one in which the traffic receipts reach this figure. 

The some omnibus ee sreneae — the track- 
less trolley system, is esti as & possi ying con- 
cern with a revenue of from 7d. to 9d. poem to class 
of construction. In the tramway list there are 65 which 
have a revenue of over 7d., and 50 of over 9d., per car- 
mile. ’ 

As compared with the tramway, the mechanical omni- 
bus is still in its infancy, and is continually being im- 
proved. There is, moreover, a great stimulus to invention 
in order to save the — on permanent way, and to 
occupy the immense field of public highways which awaits 
occupation by improved methods of mechanical trans- 
portation. In India alone, there are said to be 150,000 
miles of roads, upon which both passenger and 

traffic could be handled upon a prodigious scale. 
he Renard ‘‘India” Train Transport Company are 
already making a bid for this traffic. 

Estimates of Motor-Omnibus cg order to esti- 
mate more yatincney the working expenses and fixed 
charges of motor-omnibus lines, we will first take those of 
petrol-omnibuses and use the estimates given in a pai 
read by Mr. W. G. Hardy, A.M.L.E.E., before the Society 
of Road Traction Engineers in_December of last year, and 
published in the January number of the Tramway World. 

Mr. Hardy, at the outset of his paper, admits that ‘this 





experience was limited to a comparatively small number 
of mechanically-propelled vehicles, he having been more 
directly concerned with those that are driven by electric 
power.” He could not, of course, when dealing with a 
subject as to which statistics are but recent, and very con- 
flicting, have given anything more than an extremely 
approximate estimate. The conclusion of the 
estimate is that a fleet of twenty petrol-omnibuses can be 
made to pay when the receipts amount to 1s. per car-mile. 
An examination of the details leads one to the opinion 
; possibility exists, but the dubious feature in the 
estimate is thay of repairs and depreciation. It only needs 
a ride from end to end of London on the top of a motor- 
omnibus to notice the many disabled motor-omnibuses, 
and to see how unreliable as yet the vehicle is. It is as 
difficult to estimate the cost of all these breakdowns in 
actual repairs, as in loss of revenue. If, therefore, one 
takes, for purposes of comparicon with the tramway, the 
one eee and fixed charges of the l-omnibus 
at Mr. Hardy’s figure one does so with this reservation 
as to repairs. We mean the best class of this vehicle now 
running, but in all probability one which will be yet much 
= ee 
he details of Mr. Hardy’s estimate are as follows :— 
Motor-Omnibus Estimate. 


Number of cars in stock .. oe ° 20 

* a service . 13 
Total capital expenditure 0001, 
Car-mileage perannum .. a : 425,880 

ipte percar-mile .. $8 oe oe lzd. 

Total receipts fi éo os 21,2041, 
Working expenses per car-mile.. 9.4409d. 
Depreciation as 9s oe i i 1.407d. 
Working expenses and depreciation per car- 

mile és ae 3 ~- cs os 10. 856d. 
Total pe ares | expenses os - +» 16,7721. Be, 4d. 
Depreciation, 15 per cent. . . . 24971. 10s. 4d. 


The details of the operating expenses reduced to car- 
mileage are as follow :— 
d 





Petrol, carbide, grease, and oil .. 1600 
Rubber tyres v oe ee - 2.000 
Drivers and conductors .. +» 1,801 
Ticket checks .. - +» 0,163 
Attend on ibuses nA . 0,528 
pm atgarege .. ee oe -» 0,182 
Repairs to chassis (iacluding engines) - 0.602 
e - materials .. oe -» 1000 
” bodies i Sa -- O118 
- 99 buildings and tcols » & 
Lighting and power oo o» ee . 0,069 
Sundries .. s8 - se . 0.161 
Rents, rates, taxes, and insurance . 0.566 
Salaries and management - 0,638 | 
tal .. -. 9.449 
The depreciation, taken at 15 per cent. per annum, 
works out at percar-mile .. - oe +» 1,407 


The minimum cost of working of a fleet of this size is 
therefore, according to Mr. y, 10.856d. per car-mile, 
leaving, out of a revenue of ls. per car-mile, 1.144d , or 
on 425,880 car-miles a profit of about 2000/. per annum, or 
8 cent, on the capital. 

n order to compare the above estimate with a tramwa 
of equal capacity, a length of track must be ental, 
together with a frequency of service and average a 
which correspond fairly with o traffic density such as 
would yield receipts as high as 1s. per car-mile. Mr. 


Hardy assumes a speed limit of 74 miles hour. Thi 
- wil - referred to Jater on, iwi high for such I 
itions o! 


t = traffic where a revenue of 1s. per car- 
mile could be earned. A time interval of five minutes 
has been taken, and an average speed as near to 7 miles 
per hour as will correspond with thirteen cars and a length 
of route of 3.75 miles, double track. The capital expendi- 
ture per mile and the working expenses per car-mile have 
been taken at the average of the seventy-one corporation- 
owned tramways, the statistics of which are analysed later. 
The depreciation has been taken at 400/, per annum per 
mile of single track. 


Comparative Tramway Estimate. 


Number of cars in stock .. aa * 20 

- ” service ae *" os 13 
Length of track (double line) .. va -. 8.76 miles 
Capital expenditure o* “e ee os 000 
Time interval between ca 6 minutes 
Average speed - ae 6.93 mis. p. hr 
goomre per car-mil - 12d. 
Working expenses per mile 6. 34d, 
Depreciation. . ee oe oe - 1.60d. 
Total receipts Es ve ve a 21,2042. 
Working expenses plus depreciation .. 14,2502, 
Gross profit .. ae 7,044l, 


= 8 per cent. on the capital. 

Thus the commercial results of the motor-omnibus line 
and the tramway work out at an-equal rate of profit on 
the investment, the amount of capital in the case of the 
motor-omnibus line being less than one-third of that of 
the ae: 

As regards the estimated receipts, taken in both cases at 
1s. per car-mile, this is quite a ble revenue in London 
streets, but by no means an ordinary one in comparison 
with general tramway statistics. Out of the seventy-one 
cases considered, there are only six in which the receipts 
reach this figure. It has been assumed, moreover, in the 
comparison that the business done by the motor-omnibus 
is — to that done by the tram-car, although the latter 
is of much greater capacity. This is an anomaly which 
is supported by fact in London, but cannot be ed as 
of univereal application. Although comparative esti- 
mates of such diverse systems of transportation are diffi- 
cult to make, the preceding comparison at least shows 


per | that the petrol omnibus has not as yet proved itself a 


more economical method of transportation than the tram- 


way. 
The Electric Omnibus with A 8.—The electro- 
bus, which has now been running for the best part of a 
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per mile of track is comparatively low, the average 
number of rides quite normal, and the receipts per car- 
mile exceptionally high ; but the undertaking appears to 
be handicapped by its length. At Wigan the ratio of 
length to population is four times the average, and t 
cost of track per mile nearly twice the average ; under 
such circumstances the immense deficit of over 16,600/. is 
not to be wondered at. ae 

Comparing the capital expenditure of British with that 
of American and Continental tramways we find that the 
British undertakings are as much burdened by excessive 
first cost as in the railway system. An estimate is given 
in Mr. Ashe’s book which he regards as a fair average of 
the cost of an American tramway, and which works out 
at about 6300/. per mile of route, or about one-third that 
of the average, and not much more than one-half the 
lowest figure in British tramways. The estimate made 
by the town council of Miilhausen, Germany, previously 
referred to, for a tramway was also between one-half and 
one-third of the average of British a In America, 
a lower first cost is combined with a higher tariff. The 
question of first cost should obvionsly be stndied in con- 
nection with the possible tariff, as to which more is said 
under Clauses 6 and 9. 

4. Route Length Factor.—This factor is the length in 
miles of route per 1000 of population. Its normal length 
depends upon the extent to which the population is 
scattered or condensed, and whether the routes are 
parallel or radial. The factors given in the table are 
only approximate averages for British tramways in an 
element of design, which is necessarily extremely variable. 
They apply only to the more usual form of towns and 
their suburbs, but not to interurban lines or towns with 
detached suburbs. In these cases the factor is higher. 
As a general rule, the factor is in inverse proportion to 
the size of the town, because, as the population increases, 
it becomes denser, principally on account of the increased 
value of land. 

In the tramways considered, this factor ranges from 
0.033 to 0.4. Only one case having over 0.2 mile per 1000 
is remunerative. On the other hand, the low ratios are 
not either as a rule remunerative. Lincoln, for instance, 
with 52,500 people and a factor of 0.033, comes out with 
a deficit. The riding habit factor is only 27, thus the 
tramway can only by a flower of speech be said to “‘ serve” 
its population. 

The average of the 55 towns in the first list is 0.107, 
end in the second list 0.098 mile of route for 1000 popula- 
tion. 


Approximate Route-Length Factors for Urban Tramways 


in England. 

Population. Route Factor. Population. Route Factor. 
20,000 .. 0.180 to 0.220 120,000 .. 0.113 to 0.139 
40,000 .. 0.162 to 0.198 140,000 .. 0.105 to 0.129 
60,000 .. 0.147 to 0.179 160,000 .. 0,099 to 0.121 
80,000 .. 0.134 to 0.170 180,000 .. 0.004 to 0.115 

100,000 0.123 to 0.150 200,000 .. 0,090 to 0.110 


As & mere memoriser, and subject to amendment 
according to circumstances, the factor may be taken as 
ranging from 0.2 in the smallest to 0.1 in the largest 
town. 

In America, the riding habit being much greater, the 
eA Density of Traffic or Riding Habit.—V: 

i ity of Traffic or Riding Habit.— a xi- 
mately, the density of the traffic, saeonedl te + nal 
journeys per head of population per annum, varies with 
the size of the city. hen the route mileage is propor- 
tioned to the population, the variation of riding habit 
becomes still more closely proportional to the size of the 
city than in the statistics. In the eeventy-one cities cited 
the riding habit varies from 27 at Lincoln, a town of 
55,000, to 213 at Glasgow, with 1,000,000. Lincoln, how- 
ever, has only 0.033 per mile per 1000 people, and as they 
do not live in sky-scraper buildings, they cannot be said 
to be served. 

Maidstone, again, already referred to, with a population 
of only 13,000 people, carries it ninety-one times 
annum, forming a very favourable exception in high 
density of travel with small population. Kirkcaldy, 
Southport, and Wigan are also remarkable cases of the 
same kind. 

It may be thought a hazardous thing to give any rule 
for en ee the density of travel in a city where results 
vary as grea Y as they do. Itis, however, less hazardous 
to form some kind of rule based upon study of statistics, 
than to make a mere guess, as is too often done. The 
following table is only intended as a rough approximation, 
subject to more accurate estimation from the study of the 
particular case, and provided the system is of dimensions, 
and so laid out as to be truly described as “serving” the 
population :— 

Population. om | Habit. Population. Riding Habit. 
20,000. ® 120,000 .. = 89 


40,000 140,000 98 
60,000 7 160,000 95 
80,009 81 180,000 97) 
100,000. 86 290,00 100 
and for each 109,000 more add 12) rides per head per 
annum. 
The curve corresponding with the above figures will, in 


the main, agree with the statistics of British corporation 
owned tram and will ly be found rather 
under than over actual riding habit. 

6. Income per Car-Mile.—In the cases analysed, the 
income per car-mile from 5.8d. to 13.9d. The 


7. Working Expenses per Car-Mile.—In the British 
tramways analysed the variation is from 4.6d. to 8.59d.. 
the average being 6.25d. High costs are generally found 
with a high route-length factor. Probably the upkeep 


he | of track is chiefly responsible, but administration ex- 


penses e by a light business in proportion to size are 
also contributory. The lowest Satine expenses are 
those of Kilmarnock, which is, however, not thereby 
saved from a deficit. The riding-habit factor is here 
fairly high as com with the route-length factor, and 
the tariff is normal. With this size of town something 
abnormal is required, either in the riding habit or the 
tariff, to make the undertaking pay. 

8. Interest and Sinking Fund per Car-Mile.—In the 


British tramways these figures range from 1.93d. to 5.30d., 
very approximately in direct proportion to the — 
expenditure per mile. The average of the whole is about 


3.6d. Probably about half this burden is due to perma- 
nent way. , 

9. Average Fare Charged per Mile.—This ranges in the 
British tramways from 0.36d. to 1d., and the great varia- 
tion does not appear to correspond with variation in cost 
of construction and operation. In the case of electric- 
lighting companies, the cost to the consumer is always 
made to — with the cost of production, but in traction 
companies there are many curious anomalies. The parlia- 
mentary fare on railways is 1d. per mile, and there is no 
reason why a tramway should be victimised by a tariff of 
about one-third of that amount. In some cases it is pos- 
sible to operate a tramway on a much lower tariff than 1d. 
per mile, which is, of course, then recommendable, as, for 
instance, at Hull, where, with a tariff of 0.36d, per mile, 
the Corporation is able to put aside a fairly good depre- 
ciation fund, and to carry over a surplus amounting to 
4 per cent. of thecapital expenditure. Maidstone, on the 
other hand, the smallest remunerative tramway of the 
United Kingdom, levies the standard tariff of 1d. per 
mile, and could not have earned a profit at a lower tariff. 
It has, however, more than double the normal ridirg 
habit factor. 

When one comes to the long list of tramways which 
declare a deficit and compares it with the fares charged 
per mile, the results are startling. Probably London, 
with its deficit of over 25,000. per annum, would be the 
most ——— of avy. Unfortunately, in the statistics, 
London does not give its average passenger fare. There 
can be no doubt, however, that it is extremely low. 
Taking the other nineteen tramways, which together have 
a deficit of 48,0002. per annum, we find that with three 
exceptions these tramways levy a fare under 1d. per mile, 
carrying at rates varying from 57 per cent. 
under normal fare and upwards. The financial result, 
supposing these tramways all levied a fare of 1d. per mile 
instead of their present fare, would represent a surplus of 
about 70,0007. in place of a deficit. It will at once be 
replied that the travelling public would not submit toa 
fare of 1d. per mile in these cases. Naturally they would 
not. When once the passenger has been allowed to travel 
partly at the expense of the ratepayer, he will not sur- 
render his privilege. It is practically impossible to raise 
fares when once they have m established at an unre- 
munerative figure. This does not, however, contradict 
the fact that, combining actual deficit with possible 
surplus, a sum of over 100,000/. per annum is given away 
to the general travelling public in place of finding its way 
to the coffers of the undertakings. 

If municipalisation of tramways is subject to ordinary 
business principles, the practice of letting the public 
travel partly at the expense of the ratepayer is to be con- 
demned as vicious. If, on the other hand, commercial 
principles are not to be held to govern this form of ex- 
ploitation, consistency should demand that the full pro- 
gramme of the Socialistic propaganda should fix the goal 
of municipalisation as that of free urban transportation. 
There is at present a lack of programme. 

10. Power Consumption, Cost per Car-Mile, and Cost 
per Unit of Power.—The variations in the statistics are 
very much greater than would appear natural to the 
diversity of local conditions. As to the power consump- 
tion car-mile, this varies from 0.88 unit in the case of 
Keighley to 2.08 units at Burnley. This variation is more 
normal than that of the cost, and depends upon the 
weight of cars, density of traffic, and gradients to be 
overcome. The maximum gradients in the two above- 
mentioned towns are 1 in 26 and 1 in 9.8 respectively. 

The cost per Board of Trade unit varies from 0.32d. at 
Leeds to 2.14d. at Lowestoft, The variation depends on 
the kind of engines used, the cost of fuel, and the output 
of the plant. The output in the two cases cited above are 
13 millions and 350, units respectively. It should not, 
however, be taken as a ana drawback of a small 
installation that the power cost should be anything like 
as high as it often is. Even with steam plants there are 
cases of comparatively small installations where the cost 
per oT is under ld. Abt Cork it issupplied at something 
over 4d. 

The internal.combustion engine has been proved to be 
capable, when judiciously installed, and efficiently 
managed, of ing the small power-station almost on a 
level as to fuel cost with the large station. Gas-engines 
with suction or producer-gas as fuel have under certain 
conditions been proved extremely economical. Unfor- 
tunately, however, there are many cases of very un- 
favou resulta, which are all easily to be accounted 
for either from bad ign or management, but which 
have much interfered with the progress of this form of 


generator. 

There muy ought, however, to be no tramway 
ome to pay 2d. per unit for power. 

With regard to the total cost per car mile for power, 


this varies from 0.37d. at Glaagow to 3.13d. at Douglas 
(LM.). This latter case is somewhat different from 





ompe all is about 10)d. per car-mile. Low receipts 

may be caused by a too frequent time interval between 

oara, po Deo pam Wy te ie © est, or Clee 
of unpopularity in oars themsel ves. 

In America i car-mile of eighteen elec- 
tric railways, given in « =&. Ashe, ranges from 
461d. to 14. car- mile, lowest income where 
be tie mote tele 4.604. 


ordinary tramways, bot Burnley comes close to it with 


3.032d. 
man 


r car-mile. From various causes, therefore, 
of them quite avoidable, it costs eight times as 
much to drive @ car in one place in England than in 
another. Certainly a surprising fact, even when all 
allowances are ness. T% 

ll. Average Spec er Hour.—The gain in speed 
through the introduction of mechanical traction in great 
thoroughfares is not as much as the passenger imagines, 

During the tests made with the London electrobus, 
speed curves were obtained of several omnibuses plying 
on the same route, between Liverpool-street and Victoria. 
The variations were considerable with the same class of 
— but the average of a number of tests was as 
ollows :— 


Average 8 Highest Average 
between Ter- Speed between any 
mini. Two Cross-Streets. 
Miles per Hour. Miles per Hour. 
Horse omnibus 5.30 8.75 
Electric omnibus 6.25 10.00 
Petrol omnibus 6.50 11.00 


The police regulations limit the maximum speed to 
12 miles per hour. Taking the above averages, a pas- 
senger travelling half a mile would save about a minute 
as between the horse omnibus and the electric, or about 
@ quarter of a minute as between the electric and the 
petrol omnibus, but the latter saving is mostly a matter of 
chance. 

The statistics of average speed per hour of tramways 
are misleading. They sometimes mean schedule speed 
and sometimes the actual average ; that is to say, the 
total car-miles per annum divided by the total car-hours 
per annum. Thus the minimum is Northampton, 
5.6 miles per hour, which is the true average, while the 
meximum is 10 miles per hour at Hull. This latter, how- 
ever, is only the schedule speed, the true average being 
7.1 miles per hour. Northampton might, as far as speed 
is concerned, continue to operate by horse traction. 

The!London County Council also, under ‘‘ Average 
speed,” appears to give the schedule speed of 84 miles 
miles per hour, whereas it works out at 7 miles per hour. 

Conclusion.—In the developments of methods of urban 
transportation which have m the result of private 
enterprise, there has been until lately no attempt at com- 
prehensive treatment, and much disastrous competition. 
Of late yeara, in London, a broader policy has loon fol- 
lowed, of endeavouring to make the various methods as 
far as possible mutually helpful; but even in that city a 
Central Board of Traffic is still required. 

The railways, the tubes, the tramways, the motor and 
horse omnibuses, each and all have their proper sphere, 
and it is to be hoped that in the future transportation 
engineering will become more and more an exact science 
in the application of the various available methods to the 
goon of usefulness for which they are best suited, and 
the avoidance of that great barrier to progress, the waste 
of capital. 








CAUSE AND PREVENTION OF WEAR IN 
MOTOR-DRIVEN VEHICLES.* 
By F. H. Royce. 

TuoseE who live in or visit London must have remarked 
the excessive noise of some motor vehicles now running 
on the streets of the Metropolis. 

This noise, it is evident, is largely caused by wear 
which should be as unnecessary as it is disastrous to the 
owner and to the motor movement. 

The personal experience of the writer has been rather 
of the private mger motor-car than of public and 
commercial vehicles, and although a paper on the remedy 
of the wear and ,consequent noise in public and commer- 
cial vehicles, by some one competent to write on the 
subject, would undoubtedly be very attractive, it is hoped 
that the causes of, and remedies for, wear in the luxury 
motor carriage may be regarded, at least, as interesting. 

Although the noise due to such wear may not be so 
apparent in these lighter and more refined vehicles, the 
prevention of wear is of importance in the interests of the 
i+ class who have adopted the motor carriage in place 
of horses and carriages, and any reduction in the cost of 
maintaining: motor-cars must be of benefit to the move- 
ment generally as encouraging their use. : 

The subject may be dealt with under three headings :— 

1. Design. 

2. Material and Workmanship. 

3. Lubrication and Attention. 

To obtain the best results, the conditions must be 
favourable under all three headings. 


1. Desten. 


It is extremely difficult to deal with questions of “7 - 
without showing a large number of illustrations, but the 
following are a few examples of practices in motor design 
which are worthy of special attention. ei 

It is at first difficult to believe, but an examination of 
cars at an exhibition such as the annual Show held at 
Olympia and the Grand Palais, Paris, makes it clear that, 
while a certain small proportion of chassis are obviously 
designed by men who are good engineers, and who have 
taken great pains and care to make their designs as nearly 
mechanically perfect as the conditions will allow, there 
are many chassis which show pany Dang 3 55 —_— 
extremely careless concerning, or ittle know e or 
perception of, the science of mechanics. These latter 
chassis may, after a certain number of poor pieces have 
— a gE A 
well manuf , the a robaser’s ex 

amination ; but, to pose mechanical features, thy 
are to wear ly, and to be costly in maintenance 

Bearings. — For instance, one observes (may it be eaid, 
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with a shudder), that in such important features as con- 
necting-rods, shafts in c gear boxes, road wheels, 
wheels ranning on studs, the ings are so disposed that 
the load or pressure 


1. Does not fall in the centre of the length or bearing ; 

2. Or, in the case of two rows of ball-bearings, does not 
fall between the two bearings ; 

3. Or, worse still, falls beyond and quite outside the 
bearing. 

Absence of regard for the mechanical canon that pres- 
sure should either be centralised on or equally distributed 


along the whole length of a bearing is undoubtedly the | bearing 


cause of wear in many motor-cars (Figs. 1, 2, and 3). 














Fie. 1.—Front wheel considerably 
splayed to bring load under 
steering -pivot, resulting in 
load falling beyond inner ball- 
race. Often accompanied by 
very short hub, which makes 
ball bearings close together. 


Fie. 2,—Steering-head pivot 
inclined with cross steering 
connection, with single 
jaw joint, wh'ch must 
necessarily be vertical. Ob- 
viously bad mechanics. 






ont 
Fig. 3. 
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Fic. 3.—This is a rough sketch of a steering column of ordinary 
construction. The two are very close together on 
the box, and the steering-whee ———- @ great distance 
from these two bearings. The usual pulling at the steering- 
wheel with one hand to turn it round, together with its over- 
hanging weight, causes excessive wear on the bushes. This, 
together with the worm and quadrant type, which has such a 
small area of contact, gives conditions favourable to rapid wear. 


Detlections.—Road and other stresses cause twistings 
and deflections which may throw out of alignment various 
parts. Take, for instance, a comparatively rigid crank- 
chamber fixed to the frame. The frame, owing to road 
irregularities, twists, and its side members thus act as 
powerful levers tending either to break the attachments 
or twist the whole crank-chamber. In the latter case, 
the bearings of the crank-shaft become deflected from true 
axial alignment, causing excessive load to on small 
areas. Rapid wear, if nothing worse, must result. 

At various points throughout the chassis, similar depar- 








«Aw 


(0) The 
rod. Dis 
@) The pins tend to deflect excessively for want 
olermediate support. (6 So Teasing ‘e and will 


r unevenly, and the 
won tee bearing marked A is prob 


‘ {rom true alignment caused by variousstresses must be 


a 


pated, and shoald be provided for as far as possible 
\eein, there are crank-shafts which ha 


insufficient su such as double cranks with no bear- 


ing between ._ In these cases, —_ we have the 
distressing knowledge of crank-pins t out of true 
alignment. Excess of pressure on local spots, and 
crushing out of lubricants at such spots, must, we know, 
be attending under these conditions, and more or less 
rapid wear must result (Figs. 4 and 5). 

hen one has to file a large surface, one tilts the file so 
as to attack a small area at atime. That is what is hap- 
pening in the case of the unhappy bearings ref | to, 
and it was to avoid such a state of affairs that the swivel 
ing was introduced in ordinary shafting work with 
such marked improvement. 

Another instance of improper deflection is found in 
cars in which the torque rod, used to control the back 
axle, is so fixed that no provision is made to allow of the 
movement which must take place when one back wheel 
rises higher than the other owing to its surmounting an 
obstruction on the road, or owing to an uneven road sur- 
face. In such a case some slack must exist in the joints 
or the part must bend (Fig. 6). 











Fic. 5. — Piston-pin much Fié. 6.—Plan of centre part of bsck 
too near hot end of pis- axle showing torque-rod fixed 
ton. Disadvantages:— at A, with no provision for hori- 
The thrust from reaction zontal movement. The 
of the connecting-rod axle does not remain at right 
falling chiefly on the hot angles to length of chassis, and 
and poorly lubricated also moves somewhat sideways 
end of the piston. owing to slack and clasticity of 

springs. 


This is a not infrequent example of the disregard for 
correct m ical principles. 

Many similar instances could be pointed out. Unfor- 
tunately, the buying public are not experts, and it is only 
the expert who, in such matters, can see the difference 
between right and ry - 

Two chassis may, to the outward eye of the prospective 

urchaser, appear to be equally desirable and glorious, 
bat one may contain faults which even the expert eye 
might fail to detect. Six months’ usage is sometimes in- 
sufficient to discover faults in design and their resultant 
weaknesses ; but certified tests over ooo distances, 
together with official examination and statement of con- 
dition at the end of the run, are, in the opinion of the 
writer, the surest guides in such matters. : 

Another point that may be mentioned in connection 
with design is the importance of arranging that parts 
which are subject to much friction eon as gears, road- 
wheel bearings and universal joints) should not only be 
fitted with oil-retaining devices, but also thoroughly 
protected against mud and water. 




















_ Fig8. 








i 
Fie. 7.—Plunger form of tappet. 
Disadvantages: (a) Great pres- 
sure o— indicated by letter 
A. (6) This friction is especially 
severe during beginning of the 
lift of exhaust-valve, because of 
remaining pressure in the cy- 
linder on the head of the valve. 
(c) Friction owing to length of 


Fie. 8.—Square or key- 
wayed shaft, which is ex- 


though, owing to oblique 
action or the parts being 
near the centre of the 
shaft, the load is intense); 


travel of the plunger. Nora. — which k springs are 

When the lifter is operated by a used as radius-rods. This 

lever, disadvantages are arrangement is some- 

practically non-exis'ent. timesapplied to propeller 
shafts. 


One sees universal joints on quite s number of expen- 
i i with any case at all, 
cannot retain oi! 





slightest chance to escape. 
In the absence of an effective oil case, these 
revolving joints may be trusted to get rid of any oil or 
which may be adhering to them, just as vel 


the | of the recent trials 


395 
as the hydro-extractor may be trasted to throw out the 
liquid. e same force will act equally well in either case. 


he owner of a small car which done well in some 
ials was to remark, after a journey 
of less than 60 miles, that he had to spend some time 
potting ready for the return journey. He secured a 
dful of nice, sticky grease, dived under the car, and 
dabbed it on the outside of the universal joint. It may 
probably be taken as certain that 99 per cent. of the grease 
was thrown off immediately the car attained any speed. 
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Fig. 9.—A casting forming two or more cylinders in which there 
bet e cylind Disad van’ 


is no waterw th 
There may be a strip of metal at point eamned A, Sones oe 
bo’ otter than the remainder of the cylinder 





e 
th sides, which is 
walls, resulting in bad lubrication and wear. 


_It must, however, be remembered that a case which is 
oil-retaining need not necessarily be water-excluding. 
ially does this remark apply to road-wheel hubs, 
which often allow water to be admitted. This is dieas- 
trous where ball-bearings are employed. 


2. MATERIALS, 


The choice of materials used in the construction of a 
motor vehicle are chiefly important for two reasons :— 

1. To avoid breakage. 

2. To resist wear. : 
Time will only allow the writer to give a few notes on 
the latter. } 

If the film of lubrication could be perfectly maintained, 
the material used for the wearing surface would be quite 


unimportant. Aluminium, one of the worse wearing 
me might even be employed ; but one cannot rely on 
the lubricating film always ing the surfaces out of 
contact. In the case of the crank-sbaft, the tion of 


affairs is aggravated by the fact that the steel, in order 
to be really tough and reliable, is said to be in a state of 
arene which, it is stated, under conditions of imperfect 
ubrication and in contact with hard bronze is 
very likely to seize; hence the succers of euch alloys 
as will run with such a steel shaft for a time fairly well 
without lubrication. Probably the most remarkable of 
these in that respect is lead, and alloys ae be 
proportions of lead, but the writer has always thought 
these too plastic to stand the severe mechanical stresses 
they are subject to in motor-car work. Genuine Babbitt 


metal of tin, antimony, and co seems excellent for 
crankshaft work if properly applied. 

In almost every other part 
ball-bearings, or the parts are capable of being case- 
hardened. 


ve careful , a 
tahabsagh cope, this to lnapreves Oth. ‘hal percentage —s 
( even this is im o 
of chromium), but good mabe have been obtained 


cuseatingy ee a oe AL 


is amounts to much the same 
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thoroughly protected from water, their most deadly | ,, a while the bar D isin its balanced position due to the voltage bein 
enemy. meemencete” -  euediemend ce ee 


3. LUBRICATION AND RuNnNING CARE. 


The system of automatic lubrication is a matter of 
design, but automatic and hand lubrication are herein 
dealt with under the one common heading of “‘lubrica- 
tion.” 

Engine Lubrication.—‘‘ 
gine, which formerly was the common practice, 
main objections :— : 

Firstly, it was difficult to maintain exactly the correct 
level of oil in the crank-chamber ; and. c 

Secondly, the extent to which the oil arrived between 
the surfaces of the bearings and remained there was 
uncertain and imperfect. 

Chauffeurs ascertained that their cars ran better, that 
their engines pulled better, were more silent, rattled less, 
when they gave them plenty of oil, and, as a consequence, 
cars, the engines of which are fitted with this type of lubri- 
cation, are seen belching forth clouds of blue smoke. _ 

Whilst the public have suffered from the over-lubrica- 
tion pest, owners have frequently suffered from under- 
lubrication in the form of worn and sometimes 
engine beari! 


lash” lubrication of the en- 
ice, had two 


ngs. 
1b has been found better, therefore, to adopt the forced | he 


system of engine lubrication which is used in steam-engine 
practice, for the following reasons :— . 

1. More Perfect Lubrication.—So perfect and consistent 

is the film of oil maintained by this system that there have 

cases in which the connecting-rod bearings have, appa- 
rently, never touched the crank-pins since the latter have 
shown throughout their surface a bronze colour, undis- 
turbed by sign of wear or polish. In motor-car work the 
engine sucks into the cylinders much road-dust and grit, 
so that as good results cannot be expected as in the case 
of a stationary or marine ine ; but, for all that, won- 
derful results have been obtained. For instance, the 
amount of wear in a connecting-rod after 15,000,000 
revolutions has been ascertained to be not more than one- 
thousandth of an inch of slackness. 

2. It is better that the oiling shall be constant, and out 
of the control of the driver. Under this system the 
— is -<.- sufficiently lubricated, and never over- 
lubricated. e lubrication is not dependent, as in the 
case of splash oiling, on whether the last 5 per cent. of oil 
is or is not put into the crank chamber. 

Car ication.—The lubrication of ag of the car 
other than the engine is, as a rule, dreadfully neglected. 

To oil the joints, &c., situated under a car is a dirty 
job, which does not sponse to recommend itself to most 
chauffeurs. Those who have been coachmen d lubri- 
cation lest the car should look greasy or oily ; but if these 
men could only realise the havoc which is played with 
their master’s property by want of lubrication they would 
—for they are, as a class, excellent, honest, sd 
taking—make it a rule to get into a suit of overalls, lubri- 
cate every part, and end up by cleaning off surplus oil, 
thus satisfying their cleanly instincts. 

icants. — Next, let a wernias note 
sounded as to what kind of oil to use. is can 
rougbly outlined as follows :— 

1. Do not use thin oil. 

2. Do not use stiff grease. 

3, Use oil of ample viscosity (body), and of good lubri- 


be 
be 


cating ies ; and, y, 
4. Use the very thickest oil, that will always be liquid, 
for all parts except the engine. 


Lubrication, to be thoroughly effective, must be sus- 

ceptible to capillary attraction and gravitation. 

uch could be said on this subject, but I abstain for 
fear it should not be interesting to many, although too 
much emphasis cannot be placed upon the importance of 
this matter. 

Reverting for one moment to a question of design, it 
should be added that there are points where the film of 
lubricant cannot be continuously maintained. In these 
positions, the ball-bearing and the case-hardened surface 
come as a valuable aid to the designer. 

In comeing 8B, it ‘seems to be of the utmost import- 
ance that the designer should provide— 

1. Satisfactory fand, as far as possible, automatic) means 
of lubrication. 

2. Ample or thoroughly case-hardened surfaces. 

3. Protection against mud and water. 





MERTING OF THE INTERNATIONAL Fire Service 
CounciL.—At the meeting of the International Fire Ser- 
vice Council held last at Luxembourg. the following 
a were elected to hold office :—Mr. Edwin O. 
Sachs (Chairman ‘of the British Fire-Prevention Com- 
mittee) to be a vice-president, Mr. Horace Folker (Vice- 
President of the National Fire Brigade Union) to bea 
member of the Executive, and Mr. Ellis 
Gonseeez secretary of the Society of Architects) to be a 

eputy honorary secretary. Chief Officer Meier, of the 
Amsterdam Fire Brigade, .vag elected ident, and 
M. De Marie (President of the Luxembourg _..* le 
Union) was elected Mpeg honorary secretary. e 
meeting was attended by delegates from nearly all the 
countries represented on the neil, 
syn: having an te of over 2,500,000 firemen. 
meeting was mainly otcupied with administrative 
matters and the revision of the statutes, which will now 
allow the Council also financially to assist in the organi- 
sation of fire congresses in countries where they may be 
beneficial. The next Executive meeting of the Council 
will take place in January, and the next Council meeting 
will probably be held in 1909 at St. Petersburg. The 
occasion of the meeting at Luxemb was taken for a 
le of 2000 firemen coun’ igades and for 


the countries re- 


parad 
exhibition fire-drills, and the efficiencv of the fire brigades 
of Grand Duchy was most satisfactorily demonstrated. 





Compitep sy W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPEOIFI- 
CATIONS UNDER THE AOT OF 1907. 
The number of views given in the Specification Drawings is stated 
ta ach agr?thr none to mentioned the Spon 
Where inventions are communicated Srom abroad, the Names, 
copie ° Specifications may be obtained at the Patent Oftce, Sale 
ranch, 25, Southampton Buildings, Chancery-lane, W.C., at 
the uniform ogee of 8d. 
The date of the advertisement of the tance of a Complete 
Specification is, in each case, given after the abstract, wnless the 
‘atent has been sealed, when the date of sealing is given. 
aay fms ee may, at any time within two months from the date of 
advertisement of the a mee of a Complete Speci, ’ 
ae eS & ean of opposition to the grant of a 
‘atent on any of the grounds mentioned in the Act. 


ELECTRICAL APPARATUS. 


5080. W. Aitken, Liverpool. Telephones. [4 Figs.] 
March 6, 1908.—This invention relates to telephone instruments 
having an adjustable transmitter to suit individuals of different 
ights. According to this invention, the transmitter arm is so 
hinged that it moves in a terr to the face of the instru- 
ment, and any rise and fall desired can be obtained without the 
transmitter being an obstruction, and without ee maxi- 
mum speaking efficiency. k represents the rectangular case, in 
which are mounted the necessary parts, these depending on whether 
the instrument is to be used for primary battery, central battery, 
or any other system. j is the usual switch-hook for carrying the 
receiver, and i the bell gongs. a isthe transmitter arm, which is 
crank-shaped, and fi centrally in the front of the case, and 
clamped securely by the shoulder b and the nut /, so that it remains 


Fig «1. 














securely friction-tight ; ¢ is a socket whereby the transmitter d is 
fixed securely, but which, at the same time, allows of the trans- 
mitter being readily removed for maintenance purposes ; ¢ is the 
usual mouthpiece. The transmitter may either have two conductors 
carried through the crank-arm a, or the transmitter may have 
one conductor, the arm acting as a frame connection and as the 
second conductor. So as to allow of the arm moving through an 
angle of 180 deg., the connections may be by wires carried th h 
the es which is fitted somewhat in the rear, and this 
movement only therefore twist or untwist the strand, and so 
there will be no wear or undue strain on these conductors; or 
the crank may be so formed with a central insulated sand 
concentric ring, with two springs rubbing on the same. ag or 
stop limits the movement of the arm, so that it cannot re- 
volved more than half a circle. (Accepted June 24, 1908.) 
13,761. The Electric Construction Company, Li- 
mi W. Buchanan . McMillan, Wolver- 
pton. Voltag tors. (3 Figs.) June 14, 1907. 
—This invention relates to vo — lators of the type in which 
a voltage relay, the moving portion of which is balanced under the 
normal voltage, is util! to ensure that a rise or fall in the 
vol , above or below the normal, will close in succession one of 
the circuits of each of a plurality of pairs of electric circuits con- 
taining electro-magnets, and thereby, through the medium of 
ratchet ap tus, vary the resistance as required, and the inven- 
in adapting the oe so that the closing of a 
succeeding circuit will cause the operation of a correspondin 
ratchet pawl independently of the circuit which has been cl 


Fig.t. 
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in advance. A isa dynamo, of which the amount of the regulating 
resistance in the field-circuit is to be automatically varied. B, B! 
are the bus-bars, and C a solenoid across them. The core of the 
solenoid C is connected with a bar D capable of a turning move- 
om, oe ny: A held ro mid- ition by Ane of the 
ac! nst a ing. a}, alarea 

other of which one or other of a pair of contacts 
D make peg Meee as the bar is 
OC, or ee oy Soe 

> soe venpestively Sy eaten onmntees 
e 





case may be, but not through both. F isa friction ratchet-whee!|. 
The cores of the solenoids E, E! are connected by links with arms 
G, Gl. Each arm G, G! carries a friction pawl, which, as the 
arm which carries it is raised, bears against and turns the whee! 
F. Situated below the wheel F is the make-and-break device <!. 
Capable of freely turning about the axis of this device are arms 
M, M! connected with the arms G, G! vely. Rigid 
with the device e! is a lever K. Each end of the lever K 
is formed with a wide gap, into which projects a stud 
carried by the arm M or M!. When the circuit is closed 
through solenoid E, the lever G is raised and its pawl gives a 
turning movement to the wheel F, and the bar N of the regulat- 
ing itch, which is rigid with the wheel F, is thus caused to 
travel in the direction of the arrow. The raising of the arm G 
lifts also the arm M, and when the stud reaches the upper end of 
the gap the further rising of the arm G causes the lever K to rise 
and turn the device e! until it brings contacts 2, e% out of contact 
with ong Sem J?, #8. The electric circuit-through the sole- 
noid E is thus broken, and the core and the arms 4G, M fall by 
gravity, and the stud then passes from one end of the gap to the 
other, and when it reaches the other end its further movement 
in the same direction carries the lever K with it and turns the 
device ¢1 backwards again and brings the contacts e?, e® into con- 
tact with the spring fingers f?, f°, thereby again closing the 
circuit, with the t that the arm G rises again, and its pawl 
gives a further movement to the wheel F, and consequently to 
the bar N, in the direction of the arrow. This action is repeated 
so long as the bar D makes contact with the same contact a!, and 
thus resistances are cut out or brought in to the extent required 
for ing the resistance in the dynamo field. When the 
regulation of the voltage has thus been effected, the arm D is 
meved, under the infil of the sol id C, out of contact with 
the contact a! ; and, if the difference in potential between the 
bars B, B! then varies in a manner which causes the bar D to make 
contact with the other contact a}, an, electric circuit is closed 
through the solenoid E!, and the wheel F is turned, through the 
medium of the arm G! and its pawl, in the same manner as, but in 
the o ite direction to, that in which it is turned when the 
solenoid E is excited, as will be readily understood. (Accepted 
June 24, 1908.) 


1 8. G. Bro 
Ap tus. [1 Fig.) 





London. Electric Telegraph 
une 20, 1907.—This invention relates 
to improvements in ap tus for use in electric telegraphy, 
ae submarine cable telegraphy, the — being to 
mprove the signalling and render the system capable of working 
at increased . In connection with telegraphic systems in 
which the sensitiveness of the receiver is increased, there is a 
liability to the system being subjected to disturbances known as 
**jar,” and it is the object of the present invention to obviate 
or minimise the objection incidental to such disturbances and 
thereby imp and i the speed of signalling. Inductive 
resistance and inductance have been proposed for this purpose, 
same being arranged in the arms of the bridge about the apex 
thereof. The aforesaid disturbance inciden to duplex tele 
graphy is, according to this invention, obviated or minimised by 








lacing at the apex of the bridge a self-inductance, the latter 
Can arranged to work in series with the sending battery ; the 
it is that the sending current is modified before it reaches 
the bridge. For the pu of this invention, a low self-induc- 
tion coil may be used—that is to say, one that would have a low 
value, such as 4 henrys, when used, as has always hitherto been 
the case, in the receiving end of the cable, where it is traversed 
by very minute currents, but which, when traversed by the 
comparatively heavy currents flowing into the cable at the send- 
ing end, has for such current a much larger self-induction. A is 
the sending battery, and B the self-inductance in series there- 
with. © and Clare the arms of the bridge, the arms being con- 
structed in any manner known in the art. D is the receiving in- 
strument, and Fare ively the cable and the artificial 
line. Thus the effect is to modify the signals before passing into 
the arms of the bridge. (Accepted July 1, 1908.) 


RAILWAYS AND TRAMWAYS. 


15,040. W. R. Preston, Deptford. and H. Parker, 
— Gate. Axle-Boxes. tS Figs.) June 29, 1907.—This 
invention relates to a new or improved dust-shield or back-keep 


‘| for axle-boxes of the type consisting of a frame having a hole for 


the journal to through, and a circular band or collar fixed in 
the ete and adapted to eabepnd the journal at the back end to 
keep out dust or grit, which frame is mounted in a recess at the 
rear or back end of the axle-box. The — as ay ye 
of a rectangular plate a having a preferably curv nge, 

bent-over part b, on each side adapted to more or less fit into the 
usual recess in the axle-box, while the top and bottom edges are 
provided with lugsc, ¢ and d, d respectively, which are bent over 





ig. 1. ig.2. 
Ha 
b 
g 
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and act as guides or or both, being squeezed or bent. if 


necessary, and so that 
edges 


8, 
k the back of the frame against the 
or surfaces of the pan for the dust-shield in the axle- 
vided with a hole ¢ and a flange surround- 
frame being indicated in dotted lines in 
The flange is provided with a 

straigh 


in with, ¢ out in 


best ted limes in Fig. 2. 
line with the flange and as indicated = hole, is bent 


over all round, and has sli . 
latter then bent over more or less, as shown in . 1 and in 
full lines in Fig. 2, 90 a8 to securely hold the collar in position. 
(decepted July 1, 1908.) 
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ELECTRIFICATION OF THE MEL- 
BOURNE SUBURBAN SYSTEM. 


Tue Victorian Railways Commissioners, who are 
responsible for the management of the State Rail- 
ways, have for some time past been considering the 
advisability of applying electric traction to the 
Melbourne cdealin lines, which form the most 
important part of the whole railway system. So 
important, indeed, is it that it is doubtful if on any 
other large railway system the metropolitan traffic 
forms so large a proportion of the whole passenger 
business dealt with, both as regards train-mileage 
and receipts. In numbers, of course, the suburban 
trains exceed the other trains in most cities; but 
while in London, for instance, the long-distance 
trains entering the metropolis on an ordinary day 
number about 500 out of a total of 8000, or some 
6 per cent., in Melbourne they form only 4.5 per 
cent. of the total, while the suburban train-mileage 
forms no less than 40 per cent. of the total train- 
mileage of the system. 

The subjoined map shows the extent of the sub- 
urban system, which has some 240 mileso track and 





electrical material and to railway managers and 
engineers generally. 

e primary object of the report is two-fold : 
to decide if electrification be financially justifiable, 
and, if so, how best it can be carried out. 

The Melbourne suburban trafic, as already stated, 
is of such importance as to make it advisable to 
decide the question with reference to that traffic 
alone. That the electrical operation of heavy rail- 
ways offers many advantages is no longer disputed, 
and if properly carried out, especially where the 
train service is frequent, it should produce a con- 
siderable saving in operating expenses, especially 
with an increased train-mileage. Compared with 
steam traction, it ensures on a well-ballasted track 
an almost complete abolition of dirt, smoke, noise, 
and smell; it enables the schedule speed to be 
easily increased, and to a degree commercially im- 
possible with steam locomotives, while the greater 
acceleration possible enables a larger number of 
trains to be worked on the same lines and termini. 

Capital Cost.—To obtain this and other advan- 
tages which it offers, however, a heavy capital ex- 
penditure is necessary ; for there can be no ques- 
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126 stations, and, as the following table shows, 
provides a most important part of the revenue. 


TABLE I.—Analysis of Passenger Traffic. 























Year Ending June 80, | Track-| Train- | Passenger |Passenger 
1906. Mileage | Mileage. Journeys. | Receipts. 
Suburban system 298 | 2,772,669 | 69,477,123) 595,669. 
Remaining system 40u6- | 4,080,135 | 5,218,252) 903,1187. 
Total - ..| 4304 | 6,852,804 | 64,696,375 |1,498,7872. 
Suburban percentage ..| 6.92 | 40.5 92 39.7 





From this it will be seen that the Melbourne 
suburban railway system is one of the most im- 
portant in the world, and as the service given at 
the present time by steam locomotives is a very 
good one, the question of changing it requires very 
careful consideration. , 

An exhaustive report has just been presented to 
the Railway Commissioners by their consulting 
engineer, Mr. Charles Merz, in which the whole 
Guestion is gone into in great detail, and by the 
courtesy of the Commissioners we are enabled to 
publish this summary of its contents. As it forms 
® complete résumé of recent practice and the latest 
experience in electric traction as applied to heavy 
railways, its contents are of something more than 
local interest, both to manufacturers of railway and 


tion that even when considering the operation of 
an entirely new system, where there is no existing 
equipment to be replaced, electrical operation neces- 
sitates a higher capital expenditure than does 
operation by steam locomotives. Of course, if the 
mere reduction in operating expenses be sufficient 
to pay the interest — upon this capital expen- 
diture, its outlay will obviously justified. As 
this is very seldom the case, it is necessary to 
estimate the value of the advantages and the 
probable increase of traffic which will result from 
the more frequent service given by electric work- 
ing. The possibility of increased schedule speed is 
the characteristic feature of electrical operation 
with a suburban service ; it not only shortens the 
time of the journeys, but it also increases the desire 
to travel, and sang the revenue of bn oom, 
besides postponi e enlargement of tracks an 

termini.” To obtain this increased schedule speed 
higher acceleration is required. The acceleration 
at present with steam operation in Melbourne is 
0.36 mile per hour per second, enabling the 
average run of 0.825 mile to be covered in 147 
seconds. By increasing the acceleration to 0.9 
mile per hour per second, the time taken can be 
reduced to 118 seconds ; but to do this with steam 
locomotives would not pay, whereas it is easy to 





obtain a considerably higher acceleration with elec- 


tric traction. An increase in the acceleration, 


however, involves not only an increase in the power 


used, but also in the cost of the equipment ; and in 
practice it is these two factors which limit the 
acceleration adopted. The schedule speed in Mel- 
bourne to-day is not low for a steam system, 
averaging 16 miles per hour. An increase of 25 
per cent. is recommended with electric traction, 
giving a schedule speed of about 20 miles per hour. 

The following table shows the schedule speed 
now obtained on various electric railways through- 
out the world :— 


TABLE II.—Schedule Speed and Length of Average Run 
on Various Electric Railways. 




















Average 
Length | Distance | Schedule 
Railway. of fagte Between | Speed. 
: Stops. 
niles yards _ bh. 
Boston Elevated .. ; 16 2400 1 
Central London... - - 13 840 14 
Lancashire and Yorkshire (Liver- 
and Southport) .. ee 69 2290 80 
Liverpool Overhead ss 04 18 670 19 
London Metropolitan District .. 56 1042 15.7 
Manhattan Elevated K 4 - 118 1775 14.7 
New York Central (New York) .. 85 4600 21 
New York Subway.. = adi 66 2030 16 
North - Eastern (Tynemouth 
branches) at sq 73 2000 20.5 
North - Western Elevated 
(Chicago) .. - ne “ 25 1820 10 
Prussian State Railways (Ham- 
burg-Altona) b> é< ost 45 2190 19.1 
Pennsylvania Railroad (West 
ersey ai “~ oe 160 S800 28.8 
Paris Metropolitan | 30 540 162 


The general principles here enunciated are on 
the whole independent of the system of electric 
traction adopted, and apply whether locomotives 
or the multiple-unit system, direct or alternating 
current, be adopted. Various reasons are given 
why the multiple-unit system is now generally 
adopted in passenger service, and is recommended 
in the present instance. Its advantages are well 
known. ‘It enables a train of any desired size to 
be made up with a certainty that the motor equip- 
ment will be ample to draw it, and that the 
etliciency will be substantially the same whether 
the train be large or small.” It enables the length 
of train to be rapidly adjusted to meet varying 
demands of ‘traffic ; while at crowded termini, by 
avoiding the. time taken to shunt the locomotive, 
the reversal of trains is much quickened. In the 
case of Melbourne, Mr. Merz recommends that 
normally the trains should consist of an equal 
number of motor and trailer coaches. The trains 
would thus consist of two, four, and six coaches, 
as may be required. 

Electrical System.—In order to decide upon the 
actual system of electric current to be adopted, a 
very careful investigation is made into the relative 
merits, and especially into the relative costs, of 
the single-phase, three-phase, and direct-current 
systems. For various reasons the three-phase 
system is not recommended, and it practically comes 
down to a choice between the single-phase system 
with overhead wires and the direct-current system 
with a protected conductor-rail. Further calcula- 
tions show that a protected conductor-rail system 
at about 800 volts has many advantages over an 
unprotected third-rail system at a lower voltage, 
from both the financial and operating points of view 
Not only does the additional protection more than 
outweigh the danger of the higher voltage, but it is 
found to be actually cheaper; and it therefore 
comes down to a choice between the 800-volt direct- 
current protected conductor-rail system and the 
single-phase overhead-wire system. 

The adoption of the single-phase system for 
suburban services has in the past been influenced 
by the possibility of extending it in the futwe to 
long-distance branches. In the case of Melbourne 
the importance of the suburban traffic preponde- 
rates so much that this factor does not enter into 
account, for the main lines are such that it is 
doubtful if they will ever need electrifying. It 
comes down primarily therefore to a question of 
the relative cost. After working out in detail 
the cost of handling the Melbourne traffic with both 
systems, Mr. Merz finds that the additional cost of 
the train equipment with the single-phase system 
would practically balance the extra expenditure on 
the sub-stations required in the case of the direct- 
current system. 

When the annual cost is considered it is found 
that under the Melbourne conditions the direct- 





current system shows a saving compared with the 
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single-phase system, so that the latter cannot be; much on the lines which have been adopted at the | electrical energy as three-phase current at a perio- 
well-known Carville generating-station situated at | dicity of 25 complete cycles per second and with a 


recommended on financial grounds. On grounds 
of convenience it is pointed out that the overhead 
system is not so easily repaired as the third-rail, 
which can be attended to by the ordinary per- 
manent-way staff with practically no interruption of 
traffic. Asamechanical structure a protected con- 
ductor-rail is superior to overhead wires in both 
simplicity and reliability: it not only needs Jess in- 
spection and fewer repairs, but the repairs them- 
selves are much simpler, while the wear and tear is 
smaller than that of an overhead wire, an impor- 
tant matter when considering a frequent service. 

The single-phase motor equipment which would 
be required for Melbourne is found to be 50 per 
cent. heavier than the direct-current equipment, 
and much more expensive, on account of its weight 
and greater complexity. This increased weight 
also adds somewhat to the wear and tear of the 
permanent way. Other reasons are given for the 
conclusion arrived at, but space prevents these 
being here dealt with. 

Train Service.—Having settled upon the form of 
train and the electrical system, it is necessary, 
before it is possible to make a comparison between 
the cost of working with electrical operation and 
with steam, to decide upon the approximate time- 
table which will be adopted, and this must depend 
upon the growth of traffic between now and the 
beginning of 1912, the earliest date at which the 
converted system can be working. 

It appears from the report that a 26 per cent. 
increase can be counted upon between the years 
1906 and 1912, even with steam operation, while 
with electrical operation the growth of traffic will, 
of course, be more rapid. New working time- 
tables are given, in which the average time taken 
on many of the journeys are reduced from 20 to 25 
per cent., while the number of trains is correspond- 
ingly increased, and the following table is a 
comparison of the annual mileages of the 1906 and 
1912 services :— 

Tab_e IIl.—Comparison of Annual Mileages with 
the 1906 and Proposed 1912 Services. 





1906. 1912. 
Steam Electric 
Service. Service. 
Trajn-miles per annum in millions 
including was ileag ee 2.795 4.780 
Ton-miles per annum in millions 
(including waste mileage) 494.15 608.14 


Generation of Power.—Having settled upon the 
type of current to be used, the size of trains, and 
the time-table, the report proceeds to deal with 
the generation and supply of the necessary electric 
power. 

As this will involve the production of 68,000,000 
Board of Trade units per annum, a maximum load of 
32,000 to 35,000 horse-power, and an annual expendi- 
ture of 100,0001., it is obviously a very important 
part of the scheme. Various possibilities of producing 
the necessary power are considered. A portion of 
it may in future be obtained from a water- power and 
irrigation scheme which is now being considered. 
Another portion of it may be obtained from a power- 
station erected some 70 miles away on the Brown 
Coal-Fields. The relative advantage of obtainin 
and transmitting a portion of the power requir 
(the whole of it could not be obtained this way) 
are fully dealt with ; but as both of them are some 
way in the future, Mr. Merz considers that, in the 
first instance, it will be necessary to erect a steam- 


Tasie [V.—Technical Details of Plant in Proposed Power 
Station at Yarraville. 
Generating plant :— 
Number of generating sets installed .. ad 8 
Normal continuous capacity of each set in 


Capacity of each set for two hours in E.H.-P. 6,000 
Number of sets oe ee ee si 2 
Number of sets working at peak.. pat 6 
Overload capacity os peakin E.H.-P. .. 36,000 
Maximum load to be dealt within E.H.-P. .. 35,000 
Boiler-house plant :— 

Continuous steaming capacity o: boilers in- 

stalled in pounds of steam per hour .. e 480,000 
Approximate percentage of spare boilers 

Rowed for cleaning and repairs - - 17 
Continuous steaming capacity of boilers work- 

ing in pounds of steam per hour Ss 7” 400,000 
Peak steaming ——, of boilers working in 

pounds of steam per hour its oe ée 500,000 


driven power stationin Melbourneiteelf. A site exists 
at Yarraville, which seems suitable in every way, 
having foundation, good facilities for handling 


coal, ample supply of water, and room for extensions. 
The load on this station will be a very varying one. 
As the annexed engraving shows, it is proposed to 
divide the station up into a series of independent 
units, according to the latest practice, and very 





Wallsend-on-Tyne, and hence it is important to 
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raville will be transmitted by underground cables in 
the city and by overhead wires on the outskirts, 

Rolling-Stock.—As regards the rolling-stock, the 
two chief considerations are: to secure the maximum 

enger accommodation for a given weight of 
coach, which is particularly important for electrical 
operation ; and, secondly, to adopt a design to 
enable passengers to enter and leave the trains as 
rapidly as possible. The dimensions of the coach 
are limited by the necessity of their clearing the 
platforms and adjacent trains when rounding curves. 
The types of coach generally in use on electric 
railways may be divided into end-door and side- 
door coaches. In America, and to a certain extent 
in England, the corridor type of coach has also been 
developed for suburban working. The design re- 
commended is really a combination of the two 
types, being a cross-compartment coach with a 
communication way between the compartments, 
and is illustrated in the report. Somewhat similar 
types have been used on certain American and 
German lines already. The use of sliding doors 
that can easily be closed by the passengers without 
danger even after the train starts, avoids delay at 
stations, in contrast with the ordinary outward 
swinging doors, the absence of which enables the 
coaches to be built of the maximum width. 

The cost of the new stock and of altering the old 
stock is gone into in great detail, as well as numer- 
ous other matters respecting the application of 
electric power to the railway workshops. 

Summary.—An important summary of cost is 
given, two tables of the expenses of working with 
steam and electric traction respectively being given, 
which show a saving in operating cost of 27,2671. 
in favour of electricity. From this, however, has 
to be deducted the interest charges upon the new 
capital outlay. 


TabLe V.—Operating Expenses with Steam Traction to 
Deal with a 20 per Cent. Increase of Suburban Traffic. 





Operating Expenses in 1906 :— £ 
Transportation .. nes ale - Me 
Rolling-stock (excluding coal) -. 148,277 
Rolling-stock (coal only . $8,829 
Train-lighting .. ae 7,854 

Total .. = - $e . 205,871 
Additional expense of increased traffic .. 41,096 
Total operating expenses .. . 246,967 


Taste VI.—Operating Expenses with Electric Traction. 


Power Department :— £ 
Cost of power _ = 70,591 
Rolling-stock department :— 
Motor-men’s wages andstores is s3 29,079 
Inspection and maintenance of rolling-stock 
andequipment.. - os pie ee 76,911 
Transportation department :— 
Additional staff at stations 6,840 
Guards’ wages and stores .. 23,479 
Way and works department :— 
Maintenance of electrical track equipment .. 12,800 
Electric traction :— 
Operating costs—total . i 219,700 
os ja per train-mile .. 11.08d. 
Steam traction :— 
Operating costs—total - eo 246,967 
9 ee per train-mile .. 18.98d. 
Difference in favour of electric traction—total .. 27,267 
a = e0 per train-mile 7.90d. 


Conclusion.—In conclusion, the engineer con- 
siders, especially in view of the large sums which 
in any case will have to be expended before lo 
on enlarging termini and adding to the tracks, an 
on new rolling-stock, the application of electric 
traction, to a portion of the system at least, should 
be taken in hand. It is apparently not intended to 
carry out the whole scheme at first, but in stages, 
so as to profit by the experience gained. 





Peat AS Fugt ror THE SwepisH State RaILways.— 
The Swedish State Railways have decided, by way of an 
experiment, to take over the working for a year of the 
large Majeujiinka peat deposits in North Sweden. 
Should the result be as satisfactory as is anticipated, the 
State Railways are understood to intend going in for peat 
production on a | scale in the north of Sweden. It is 
not for locomotive fuel the peat is intended, but for heat- 
ing of waiting-rooms, offices, engine-houses, &c. 





_CawaDIAN Paciric Growra.—The growth of the 
Canadian Pacific Railway is uals and continuous. The 
expenditure on the railway its equipment in 1907-8 
Ne 35,306,647 dols.—viz., construction of acquired and 
ranch lines, 7,505,714 dols.; additions and improvemente, 
1 ols.; and rolling stock, i 


7,307,909 ; 
10,493,024 dols.” The correspondi diture i 7 
was 29,044,853 dols.—viz., amen J ag Fanaa 
ory. Mer $F os additions and im 

,081, ols. ; - 
13°477998 dole rolling-stock, shops, 





THE BRITISH ASSOCIATION AT 
DUBLIN. 


SECTION A.—MATHEMATICAL AND PHYSICAL 
SCIENCE. 
(Continued from page 377.) 

THE sub-division of this Section rendered it easier 
for the officers to keep cognate papers together. It 
was not always possible, however, to adhere to the 
arranged order, some papers appeared four times on 
the list before they were finally read, and some meteo- 
rological papers were brought before the plenary 
meetings of the Section. In grouping the communi- 
cations, as has been our custom, we cannot observe 
the order in which they were actually read, there- 
fore, though we shall follow it as far as possible. 


Tue IsoTHERMAL LAYER OF THE ATMOSPHERE. 


The discussion on ‘‘ The Isothermal Layer of the 
Atmosphere” followed the reading of the presi- 
dential address on Thursday, the 3rd inst. In 
introducing the subject Dr. Shaw regretted to 
have to announce that Mr. Teisserenc de Bort, 
the well-known scientist, of Trappes, near Paris, 
and discoverer of the isothermal layer, who had 
intended to open the discussion, had been detained 
abroad. Dr. Shaw showed large maps marking the 
results of temperature observations in the higher 
atmosphere taken from stations in England by 
means of ballons sondes and kites. Such stations 
were at Ditcham Park, Hants, at Pyrton Hill, 
Oxfordshire, on the Brighton Downs, at Glossop 
Moor, near Manchester, and at Crinan. The bal- 
loons had risen in England up to 13 miles. The 
temperature decreased, irregulatly in the first mile 
owing to the surface influences, and then steadily, 
at the rate of 0.5 deg. Cent. per 100 metres, until a 
height of about 5 or 7 miles was reached. There 
was, as a rule, no further fall of temperature in 
this isothermal layer, which had not yet been pene- 
trated ; it was not possible to say how far it reached, 
or what was beyond. In some cases, however, 
the temperature rose again in this layer, and there 
was generally a slight temperature rise when this 
stratum was reached, which was hence also known 
as the inversion or reversal layer; this Dr. Shaw 
added in reply to Professor Worthington. Tempera- 
ture inversions, we should remark, are frequent near 
the surface, and it was this inversion at high level 
which first struck Teisserenc de Bort.* On Dr. 
Shaw’s diagrams, on which the heights were the ordi- 
nates and the temperatures the abscissve, the tem- 
perature curves sloped upward more or less larly, 
and then turned all into practically vertical lines. 

The cause of the phenomenon was not yet under- 
stood. There might be a change in the composition 
of the air at high levels. Bort had attached vacuum 
tubes to his balloons, opened them automatically at 
an altitude of 14 kilometres, and closed them again ; 
but he had not found any changes, and the pheno- 
menon was more likely physical in nature. 

Professor A. Lawrence Rotch, of the Blue Hill 
Observatory, near Boston, U.S.A., said that he 
had been associated with Bort in investigating the 
higher atmosphere in the equatorial regions, and 
that he had been requested to discuss the lower 
strata. The isothermal layer was not found in the 
equatorial Atlantic, and could only be at a higher 
level than in temperate zones, and the tempera- 
ture in the equatorial regions was, at high level 
(12 miles), lower than at the same height in mean 
and high latitudes. Mr. Rotch did not give parti- 
culars of these features, but spoke on the balloon 
ascents conducted since 1904, under his superin- 
tendence, by Ferguson and Clayton, at St. Louis, 
U.S.A. It was necessary to select a Continental 
station lest the balloons should be lost in the sea. 
They had sent up seventy-six rubber balloons—of 
which only five had not been recovered—fitted u 
with metallic barographs which were calibrated 
before and after the ascent. In eight cases the bal- 
loons of the Assmann type had entered the isother- 
mal layer, and they occasionally found peculiar 
temperature changes in it. On October 8, 1907, 
e q., the lowest temperature of - 67 deg. Cent. was 
met with at 14.5 kilometres, on October 10 the 
minimum was - 62.2 -at 12 kilometres ; the layer 
had hence descended more than 2000 metres in two 
days ; a still more striking change was observed on 
November 6 and 8, when the minimum changed 





* The observations of Assmann were simultaneous, and 
Assmann introduced the rubber ball which rise until 
burst by the hydrogen pressure inside the balloon in the 
rarefied atmosphere, 





from : - 52 to -- 63-deg. --The-lowest ~ temperature 
recorded was —85 deg. Cent., two years at St. 
Louis. Aninteresting point brought out by these 
observations at St. Louis and Blue Hill, not men- 
tioned by Mr. Rotch, is that the temperature 
changes do not appear to start in the higher atmo- 
sphere, as is generally assumed, while, according 
to Schmauss, the inversion of the cold layer which 
rested above Munich in January, 1908, advanced 
downward. That layer was traced up to 3 kilo- 
metres only, however, while the observations of 
Ferguson and Clayton concern the highest strata 
reached, above 10 kilometres, in which there is, on 
the whole, very little change throughout the year. 

Mr. ©. J. P. Cave, of Ditcham Park, near 
Petersfield, spoke of his observations on the 
velocity of the air-currents in the high strata, 
which he determined by following the balloon with 
two theodolites. He connected two balloons, the 
smaller of which acted like a parachute, and carried 
the instruments ; they were sent up before sunrise, 
and remained visible like stars. is wind-velocity 
curves registered altitudes in kilometres, and 
velocities in miles per hour. British and metric 
measures were rad mixed up throughout 
this discussion. On July 28 and the following 
days the surface winds were weak; the wind 
velocity increased with the height up to 11.5 kilo- 
metres, to 50 miles per hour ; then it fell rapidly, 
to 6 miles per hour at 12.5 kilometres. This 
rapid diminution of the wind coincided exactly 
with the entrance into the isothermal layer, which 
is marked, it will be remembered, by a slight 
reversal of the temperature gradient. 

Mr. W. H. Dines, F.R.S., of Oxshott, near 
Leatherhead, remarked that the isothermal layer 
was a great puzzle, but he had no doubt himself as 
to its real existence. England had started these 
investigations much later than other gountries, and 
had adopted different methods; the results obtained 
here were more irregular than on the Continent, 
but we were pretty certain within 5 deg. Cent., and 
within 5 or 10 millimetres of mercury. Of course, 
a height estimated at 20 kilometres might really be 
18 or 22 kilometres, and it would hence be prefer- 
able to plot the observations as pressure/tem- 
perature diagrams. Mr. Dines showed the little 

uares of copper, electrolytically silvered, on 
which the pointers of his instruments scratch their 
records, which are examined under the microscope. 
Twenty-eight rubber balloons, 40 in. in diameter 
at starting, had been sent up in the last week of 
July, and twenty-five of them had been recovered ; 
the instruments weighed only 2 oz., and the average 
height reached by the balloons was 17.5 kilometres. 
The similarity of the temperature curves on days 
of simultaneous ascents made their measurements 

retty reliable ; but the temperatures recorded were 
higher on the whole than those on the Continent, 
and the temperature differences observed in. the 
isothermal — at different points were difficult 
to explain. There might be temperatures of — 60 
and — 40 deg. Fahr. at the same level 50 miles 
apart. On November 11, 1907, Mr. Cave had found 
— 42 deg. Fahr. at Ditcham Park, at 36,000 ft. ; 
Mr. Petavel — 74 deg. Fahr., near Manchester, at 
37,000 ft.; and Mr. Dines — 58 deg. Fahr., over 
Oxfordshire, at 38,500 ft. How were these discre- 
pancies to be explained without very strong winds, 
and why should the temperature-fall suddenly 
cease in the isothermal layer? The pressure 
at 40,000 ft. was small—perhaps a fourth of the 
normal atmospheric pressure—and slight changes 
in pressure should produce large changes in volume 
and in temperature. There were horizontal oscilla- 
tions, but of small magnitude, and we had to look 
for some force acting in addition to gravity. 
Schuster had pointed out that the daily magnetic 
variations might be due to air-currents. The 


P| puzzle was the same as that of the microbaro- 


grams which sometimes indicated great differences 
in pressure, and yet no wind. 

r. E. Gold, of Cambridge, gave the outline of 
his unpublished researches into the little-studied 
influences of radiation and absorption on these 
phenomena. He had considered the absorption for 
the spectrum between 0.3 and 20; there was 
absorption all through, except perhaps between 
8, and 12. He assumed the absorption to be 
proportional to the mass of gas and the atmosphere 
to be horizontally stratified, and applied Kirchhoff's 
law to the observations of — and of Paschen. 
Assuming such a layer at some distance from the 
surface, we had to remember that there was solar, 
terrestrial, and atmospheric radiation upward and 
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downward, both below and above the layer; that 
gave four components. If the layer radiated more 
heat than it absorbed, its temperature would fall, 
and convective equilibrium might result ; if absorp- 
tion predominated, the temperature of the stratum 
would rise, and convective currents could not enter 
from below. Assuming the air to be divided into 
two strata, the lower in adiabatic equilibrium, the 
upper in isothermal equilibrium, he concluded that 
the upper stratum should extend down to about 10 
kilometres altitude, where the pressure was a third 
or a fourth of the normal air pressure, and where it 
was found, but could not go down to 4.5 kilometres. 

Professor J. J. ‘'homson remarked that the meet- 
ing was an excellent illustration of the utility of 
bringing physicists of all branches together. He 
admitted that he had not known what the isothermal 
layer signified. Was it not possible to send a balloon 
through it? [The question was answered in the 
negative.| It was most remarkable that the tempe- 
rature shuuld apparently not sink. below —70 deg. 
Cent. But were those temperatures reliable? It 
was known that the ionisation was much greater 
in certain atmospheric layers than in others. Was 
the final radiation effect of Gold much affected by 
day and night? Mr. Gold thought not. 

Dr. G. T. Walker, F.R.S., of the Meteorological 
Office at Simla, pointed out that the apparent non- 
existence of the isothermal layer in some equa- 
torial regions was another great difficulty. Pro- 
fessor Hicks, of Sheffield, thought that Mr. Gold’s 
conclusions did not appear to take the wind 
velocities into consideration. Professor H. H. 
Turner, of Oxford, stated that the question was 
important for astronomers. They had been accus- 
tomed to presume a fairly continuous decrease in 
the density of the atmosphere. Had they to abandon 
that assumption? He was engaged in an investi- 
gation of this problem, and he had found that, so 
far as atmospheric refraction was concerned, the 
isothermal layer seemed, to a certain extent, to be 
confirmed. Refraction was irregular for oblique rays 
if we sup the atmosphere to form one shell or 
layer only. The facts me more concordant 
when we assumed two layers, and the results were 
not improved if we presumed three layers. 

The discussion thus brought out the necessity of 
further studies of the isothermal layer. Means 
must be found to send balloons higher up, and our 
data must be more carefully checked. Hergesell has 
sent up balloons fitted with both Bort and Herge- 
sell thermographs, and the resulting discrepancies 
between the two instruments, amounting in some 
cases to several degrees, throw doubt on the iso- 
thermal layer; similar discrepancies have been 
observed at Uccle, in Belgium. 

Kites anp Captive BaLtoons. 

The seventh report of the Committee on the 
Investigation of the Upper Atmosphere by Means 
of Kites, in co-operation with a Committee of the 
Royal Meteorological Society, was read by Mr. 
W. H. Dines, the secretary of the Committee. The 
report states that Captain Ley has sent up register- 
ing balloons on some of the days appointed by the 
International Committee, particularly on the days 
July 27 to August 1, 1908, and that he is investi- 
gating the upper currents by his own method, with 
the aid of only one theodolite ; particulars were 
not given. In an appendix to the report Professor 
J. E. Petavel, F.R S., mentions that a gasometer, 
of 250 cubic feet capacity, and generating plant for 
captive balloons had beeu erected at the Howard 
Estate Kite Station, at Glossop. By a manipula- 
tion of counterweights, the gas pressure in the 
balloon could be varied, and the gas passed into 
the balloon or drawn back into the gasometer. 
Rubber balloons of 200 cubic feet capacity were 
sent up, whenever the wind would not raise kites, 
and deflated every evening. The balloon was held 
by a steel wire, weighing 4 lb. per mile and having 
a rage | strain of 501lb. Scme thirty ascents of 
this kind had been made, the heights attained rarg- 
ing from 5000 ft. above sea-level in a calm to 
1500 ft. or 2000 ft. in alight breeze, and continuous 
records had thus been secured on days on which 
kites could not be flown. The balloons carried 
Dines kite meteorographs, and the apparatus had 
also been used by Captain Ley and others for pilot 
balloon ascents. 

Tae Exxcrricat Stare or THe Upper 
ATMOSPHERE. 

Mr. W. Makower, Miss Margaret White, and 

Mr. E. Marsden presented a paper on ‘‘ The In 


vestigation of the Electrical State of the Upper 


Atmosphere,” conducted in connection with the 
ascents of last July from Glossop, chiefly with the 
object of measuring the currents flowing from a 
kite down the wire by which it is attached to the 
winding-machine. In the first experiments, Mr. 
Makower stated, different lengths of wire were let 
out with the kite and detached from the machine, and 
the free end of the wire was attached to an ebonite 
insulator fixed to the ground. The kite was then 
earthed through a sensitive dead- beat galvanometer ; 
this galvanometer had to be shunted, as the cur- 
rents Lecame strong, when the kite had attained 
considerable heights. The shunt consisted in the 
later experiments of part of the kite wire itself as 
attached to the winding-machine, which was earthed, 
so that current measurements could be taken during 
the usual daily kite flights. The average currents 
thus measured were, at kite heights of 2000 ft., 
4000 ft., and 6000 ft. above the ground, 5, 13, 23 
x 10-° ampere. The values fluctuated consider- 
ably for a certain height from day to day; the 
eurrents were strong with high winds, and there 
seemed to be a connection between the current 
intensity and the wind velocity. Potential mea- 
surements had also been conducted ; as the poten- 
tials were very high, insulation was a difficult 
matter, and reliable results had not so far been ob- 
tained in these determinations, which recall Frank- 
lin’s kite experiments of about 1750. 

Further information on the observations, on 
which our knowledge was based, was given in 
papers by Mr. J. 8S. Dines, of London, on ‘‘ Ballons 
Sondes Ascents in the British Isles during the 
International Week, July 27 to August 1;” by Mr. 
W. A. Harwood, of Manchester, on ‘‘ The Results 
of the Ballons Sondes Ascents from Manchester 
during 1907-8;” and by Captain H. G. Lyons, 
F.R.S., Chief of the Egyptian Survey, on ‘‘ Obser- 
vations of Currents in the Upper Air of Egypt and 
the Sudan.” Captain Lyons was one of the members 
on whom Trinity College conferred the honorary 
degree of D.Sc. during the meeting for his splendid 
systematic work in Egypt. 


Tue THrory or Wave-Morron. 


On Monday morning a plenary meeting of the 
Section discussed the ** Theory of Wave-Motion,” 
with special regard to oscillations in the atmosphere 
and in water, as Dr. Shaw explained in calling upon 
Professor Horace Lamb, F.R.S., of Manchester, to 
open the discussion. Professor Lamb’s paper, and 
the ensuing discussion, are to be printed in extenso 
in the British Association Report, the only com- 
munication brought before Section A thus dis- 
tinguished this year. That the discussion was 
altogether restricted to fluid waves might have been 
indicated in the title. 

Although we had had, since Kelvin’s days, a large 
amount of literature on wave-motion, Professor 
Lamb said in his opening remarks, the theory was 
most complicated, and many problems remained 
obscure ; for the mathematician was deterred from 
entering upon laborious researches by the fear that 
his deductions would have no direct bearing on 
meteorology. Waves were propagated with the 
velocity 1g H, in which H stood for the height of 
the atmosphere, and g was not gravitational, 
being merely needed in connection with the elas- 
ticity constant. lLaplace’s theory of the tides had 
only a remote bearing on atmospheric waves, be- 
cause of the Continental barriers to ocean waves. 
The recent tide theory of Haugh gave a period 
of twelve hours; that suggested the free semi- 
diurnal oscillation of the barometer, which was 
so well characterised and had its maximum on 
the meridian, while the twenty-four hours’ diurnal 
period was irregular and badly distributed. There 
seemed to be an atmospheric tide due to the 
attraction of the sun ; but the corresponding lunar 
tide was absent, and the phase sign was wrong, since 
the wave was accelerated—i.e., preceded the sun, 
instead of being retarded. This peculiarity could 
not be explained by friction ; Kelvin had suggested 
a temperature effect, and Margules and Jaerisch 
had worked on that suggestion. As regards the 
local oscillations of short period, the theory was 
much less perfect ; these oscillations seemed to be 
gravitational. Professor Lamb rE the aes 
arising in superposed layers of fluids, whose velocity 
of propagation had been studied by Stokes, and 
cog on to the atmospheric waves of Helmholtz. 

ese researches, however, had occupied Helm- 
holtz in his last years, and were not distinguished 
by his remarkable lucidity of exposition. The 





crests of the waves might become visible owing to 





the expansion on the top of the waves. Mathema- 


ticians were much interested in the investigation 
of the upper atmosphere, for they wanted more 
accurate data as to density and rapidity of transi- 
tion before they could attack the problems. 

Dr. Shaw, dwelling on the importance of Pro- 
fessor Lamb’s paper, stated that he himself saw no 
difficulty, except as to discontinuity ; if the wind 
velocity was connected with the pressure gradient, 
it was not evident how discontinuity of velocity 
could be produced. Discontinuity of density was 
easily conceivable with temperature differences. 
Quoting Lord Salisbury’s remark (from his presi- 
dential address to the Oxford Meeting of 1894) 
that the ether seemed to have been invented to 
supply a nominative for the verb to undulate, 
Dr. Shaw displayed a series of maps on which un- 
dulations were clearly distinguishable ; but he would 
not say what it was that undulated. Curves of wind 
velocities from Southport (November 12, 1907), for 
instance, showed regular wave-like motions. Wave- 
motion was also set up by sudden fluctuations in 
the pressure during thunderstorms, and their con- 
nection with the fluctuations in temperature, wind 
direction and velocity, and rainfall was unmis- 
takable in some cases. But in other instances 
rapid pressure variations did not produce wave- 
motion, and cases were also shown—e.4., that of 
June 30, 1908—in which undulations were observed 
without any other concomitant meteorological phe- 
nomena. It was hardly the atmosphere as a whole 
that oscillated. It was not known, moreover, 
whether the oscillations were only vertical, up and 
down, and the peculiar elasticity of a moving 
air column might set up oscillations. 

Mr. E. Maclagan Wedderburn followed with a 
pow on ‘* The Temperature Conditions of Scottish 

es.” Mr. Wedderburn is one of the observers 
who are investigating the temperature conditions 
and seiches of the Scottish lakes, particularly of 
Loch Ness, and he pointed in this paper to analo- 
gies between air and water waves. In Loch Ness 
there was a discontitiuity layer—which he had first 
described as Sprungschicht, adopting the term of 
German meteorologists—a water stratum corres- 
ponding to the isothermal layer of the atmosphere, 
in which the temperature was fairly constant, 
while it fell abruptly below that stratum. The 
level and thickness of this layer varied with the 
season. There was a most remarkable oscilla- 
tion of 150 ft. amplitude and a period of two or 
three days below this layer in Loch Ness. As 
the temperature seiches (first observed by E. R. 
Watson) had been questioned, and as the long, 
narrow Loch Ness (depth over 700 ft.) was of ex- 
ceptional shape, it was important to state that in 
July last a similar seiche had been found in Loch 
Garry (225 ft. deep), and the seiches had experi- 
mentally been imitated in glass troughs. They were 
due to the currents set up by the winds and tempe- 
ratures, and were connected with oscillations of 
the discontinuity layer. The warm surface water 
was carried away by the wind, when the lake as 
a whole was gaining heat ; a cold current at the 
bottom flowed in the same direction, and the 
return current in the opposite direction was con- 
fined to the discontinuity layer, in which a gradual 
mixing and temperature equalisation took place. 
The discontinuity layer was itself established under 
the influence of the winds. If somebody were 
imagined to live at the bottom of Loch Ness, and to 
depend upon balloons in exploring the water above 
him, he would find the discontinuity layer at dif- 
ferent heights at different spots; that seemed to 
offer an analogy to the isothermal layer. Mr. 
Wedderburn’s other paper on seiches, not read 
during this discussion on wave-motion, will pre- 
sently be mentioned. / 

Professor Larmor, Sec. R.S.,-had nothing to add 
to Professor Lamb’s mathematics ; physicists and 
mathematicians would have to unite to explain 
the discontinuity layer. Sir Oliver Lodge asked 
whether the minor oscillations might be an echo 
effect due to reflection of sound from the surfaces of 
the discontinuity layer. Professor Trouton sug- 
gested that the night cooling and the change of 
level would produce a change in the phase ; Mr. E. 
Gold afterwards replied that the phase did change 
as we rose to higher levels in the atmosphere. 

Mr. Teisserenc de Bort, speaking in French, 
thought that the oscillations were very frequent. 
He had first investigated the air-waves and wavelets 
immediately above the water surface with the aid 
of arrows, fixed with universal joints on the top 
of counterpoised floats ; it could be shown that 
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the current velocity was maximum in the crest and 
in the trough of the wave, and minimum half-way 
up. Then he had made similar experiments in the 
open atmosphere, fixing his arrow floats on the 
kite wires or on balloons ; little balloons had also 
been used to study the minor waves. Those waves, 
he thought, were set up by friction, and were 
stationary at first probably, becoming translatory 
afterwards. He also believed, with Assmann, in 
instantaneous waves. The wave periods might 
vary through a large range ; the waves were diffi- 
cult to establish at high altitudes, but the appear- 
ance of the cirrus clouds showed their existence. 
Condensation rendered the waves visible, and he 
likened certain clouds, in fact, to the acoustic 
tigures of Chladni, 

Professor A. L. Rotch corroborated Dr. Shaw as 
to the apparent wave-motions, which were frequently 
registered at Blue Hill, with a rate of propagation 
equal to that of the cyclonic disturbances ; but said 
that simultaneous records were wanted from dif- 
ferent altitudes. Such wave-motions were particu- 
larly frequent with winds from the north-east and 
strong. watm upper currents. 

Sir William White referred to ocean and water 
waves. Acknowledging that the Association had 
done much to clear up these problems, he pointed 
out that more experimental data were wanted on 
the generation of waves and on the effect of depth. 
So far as ship-construction was concerned, the 
experimental tank had given us sufficient informa- 
tion. But the co-operation of the experimenter 
and the mathematician was needed on many pro- 
blems ; and he hoped that the tank of the National 
Physical Laboratory would soon be in working 
order. 

Professor C. H. Lees thought that Dr. Shaw’s 
zurves indicated dynamic systems ; sudden changes 
of pressure would produce, or would not produce, 
oscillations, according as the system had a free 
period. 

Professor Lamb, in replying and closing the dis- 
cussion, emphasised that hydrodynamical experi- 
ments were most important for the elucidation of 
theoretical points ; Nature solved our difficult dif- 
ferential equations. 


SercHes AND ATMOSPHERIC PHENOMENA. 


On Tuesday morning Mr. E. M. Wedderburn 
read a very lucid paper on ‘‘Seiches and their Re- 
lation to Atmospheric Phenomena.” In this con- 
nection we may refer our readers to our account of 
Professor Chrystal’s Royal Institution lecture on 
Seiches of last year.* Mr. Wedderburn has been 
associated with Professor Chrystal in these re- 
searches. The rhythmical oscillations on the level of 
Jakes which might be uninodal, binodal, trinodal, 
&c., Mr. Wedderburn explained, were hardly pro- 
duced by earthquakes (the Lisbon earthquake of 
1755 formed a notable exception), by the piling 
up of the water by the wind, by sudden floods, 
and rainfall; they agreed better with the baro- 
meter curves than with wind curves, and the chief 
cause was a fluctuation in the barometer, provided 
the change was not the same all over the surface 
of the lake, corresponding to the natural period of 
the lake. , Thus a seiche of 26 minutes’ period would 
not develop on Loch Earn; but on Loch Tay the 
periods corresponded, and the seiche started. In one 
case a sudden storm had produced irregular motion 
on Loch Earn, which passed into a regular seiche. 
That the seiches were, on the Scottish lochs, chiefly 
observed with winds from north-east and south- 
— was connected with the orientation of those 
aKeS. 

In the discussion Professor Lamb complimented 
the author on his very lucid manner of applying 
dynamical principles to meteorological phenomena. 
Mr. A. Robb, of Belfast, pointed out that we 
could hardly expect earthquakes to cause seiches, 
as the former had periods of a few seconds, the 
latter of many minutes. Professor Larmor in- 
quired whether the slight atmospheric disturbances 
travelled with definite velocities. Mr. Wedderburn, 
in replying, stated that observations on Loch Neagh, 
which entirely differed in its compact form from 
the long, narrow and deep Scottish lakes, had not 
given satisfactory results. The velocity with which 
the oscillations travelled was not constant—about 
30 miles per hour—and the amplitudes corres- 
ponded to what one might expect from the baro- 
metric fluctuations. Dr. Shaw remarked that the 
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rapid fluctuations of the Dines-Shaw microbaro- 
graph might be due to the instrument. 


Tue TEMPERATURE OF THE UprPeR ATMOSPHERE 
IN EQUATORIAL AND IN ARcTIC REGIONS. 


Mr. Teisserenc de Bort then communicated in 
English the substance of a French memoir on 
‘*Temperature Differences between the Equatorial 
Regions and the Polar Circle in the High Atmo- 
sphere.” Matters would have been simplified if this 
important communication could have been made on 
the first morning, as originally arranged. Referring 
tothe experiments of the Franco-Swedish Expedition 
in Northern Sweden, to other ascents from St. 
Petersburg, and to his experiments in the equatorial 
belt, Mr. T. de Bort stated that the lower strata 
at the equator were, of course, warmer than those 
at the Arctic circle ; differences of 28 deg. Cent. had 
been observed, but those differences vanished in 
the higher atmosphere, and at 11 kilometres the 
arctic air was actually warmer than the equatorial 
air. Near the equator this fall of temperature 
continued ; at 15 and 16 kilometres it was by 
10 deg. and 20 deg. Cent. colder there than over 
Northern Sweden, because on the equator the iso- 
thermal layer, in which the temperature fall stopped, 
was very high up, if reached at all; we had to 
judge by the motion of the cirrus clouds, in the 
absence of direct observations. In the equatorial 
belt, meaning the region where the north-east and 
south-east trades met, there were practically no 
seasons, which made a good deal of difference, of 
course, as com with elsewhere. But when it 
was very cold at St. Petersburg, below —15 deg. 
Cent., the higher atmosphere there would not be 
colder than in the equatorial belt ; and if the reverse 
should hold, a change might soon be expected. So 
far, no summer observations had been obtained from 
great arctic heights, but the temperature there did 
not appear to sink below —50 deg. Cent. 

These facts had an important bearing on the 
general circulation. The direct cause of the iso- 
thermal layer was that at great heights the air 
flowed not through the isobars (i.e., upward), but 
along them, as if on aninclined plane. The stratum 
marked the limits of our great cyclones and anti- 
cyclones, which were confined to the lower atmo- 
sphere ; it was in accordance with this view that 
the wind dropped off in the isothermal layer. The 
altitude of the stratum was maximum—12 or 13 
kilometres—in front of a cyclone, where ascending 
currents were distinct ; in the rear of a cyclone 
the layer sank to 8 and 6.5 kilometres, and ascend- 
ing currents were feeble. We might, in general, 
divide the atmosphere into two parts: the tropo- 
sphere, with sensibly vertical currents and a steady 
fall of temperature, and the stratosphere, in which 
the circulation might be inclined, but would follow 
the isobars. The causes which limited the height 
(or depth) of the troposphere seemed to have been 
found by Gold. Why was the air colder above the 
equator? The air was more cooled there by expan- 
sion, being carried to great heights, than over the 

les, where the troposphere was less deep. 
Secondly, two masses of air at different tempera- 
tures, moving eastward at the same velocity, would 
be unequally deflected by the earth’s rotation, and 
the cooler air of the upper strata would tend to 
reach the equator, and the warmer air the polar 
latitudes. This last conclusion was not further 
explained. 

Dr. Shaw remarked that over the equator the air 
extended to greater heights, and was subject to 
greater centrifugal force. Dr. J. N. 8S. kyer 
inquired whether, assuming easterly drift, the 
isothermal layer was everywhere at the same height 
in the west-east line.. Professor H. H. Turner 
suggested a possible connection of the oscillations 
of the isothermal layer with the apparent latitude 
changes which were so fascinating a problem for 
astronomers ; so far no seasonal effect had been 
observed in this latitude change, but most of our 
statiops were situated in mean latitudes. Dr. 
G. T. Walker thought Bort’s average cirrus cloud 
altitude of 15 kilometres too high ; in India the 
cirrus seemed to lie between 30,000 ft. and 56,000ft. 
above sea-level [this upper limit would be quite 15 
kilometres]. His statement referred to Manilla, Mr. 
de Bort remarked, in reply. Mr. E. Gold inquired 
where the pressure gradient changed between the 
equator and the pole, but did not elicit any answer. 


CHANGES OF ATMOSPHERIC DENSITY IN STORMS. 


In a mathematical paper on ‘‘ Changes of 
Atmospheric Density in Storms,” Mr. J. J. Craig, 








M.A., of the Egyptian Meteorological Depart- 
ment, dealt with materials collected by Dr. Shaw 
ahd Mr. Lempfert, and offered a continuation of 
their kinematic calculations. Expanding air was 
cooled, he said, and this cooling was the chief cause 
of rainfall. Such expansion occurred when air was 
transported from a lower to a higher level, and took 
also place in front of the trough of de ions of 
both the cyclonic and the V-shape, and there was 
a connection between the region of greatest surface 
dilatation and greatest rainfall. In the rear of the 
trough we had compression dotted with isolated spots 
of expansion, however. On his numerous charts, 
the changes in the density of the air were exp 

in milligrammes per litre, increases or decreases 
during a period of two hours; he did not explain, 
however, how these density determinations were 
made at the very large numbers of spots marked on 
his charts. 

Mr. R. G. Lempfert, of the Meteorological Office, 
exhibited his interesting Zoetropic Apparatus for 
showing the surface circulation of the air in 
travelling storms, which we noticed in our account 
of the last Royal Society’s Soirée,* and Mr. 
Paul Durandin read a paper on ‘* The Asymmetrical 
Character of Whirlwinds.” 


METEOROLOGY OF THE WINTER QUARTERS OF THE 
** Discovery.” 

On Wednesday, September 9, Dr. W. N. Shaw, 
F.R.S., vacated the chair in favour of Mr. 8S. A. 
Saunder to read his paper on ‘‘The Meteorology 
of the Winter (Quarters of the Discovery.” The 
results of the National Antarctic Expedition of 
1901 to 1904, under Captain Scott, are now being 
published, and Dr. Shaw had the first magnificent 
quarto volume of the series on the table. The 
winter quarters, Dr. Shaw explained, were situated 
south of New Zealand, in latitude 77 deg. 50 minutes 
45 seconds S., and longitude 166 deg. 44 minutes 
30 seconds E., near Ross Island. To reach them 
the Discovery had to sail for searly 400 miles 
straight south along the ice barrier. The Meteoro- 
logical Office had prepared a model of the district, 
on which Ross Island, with Mount Erebus (13,000 ft. 
high) and Mount Terror were very prominent. 
Observations had been made at the quarters near 
the ship on the ice, and also on land, and further 
by Mr. Bernacchi, who had already taken part 
in the Borchgrevink expedition, 400 miles north 
of the camp, near Cape Adare. 
tion was 


vations covered two full years—February, 1902, to 
1904 — it was possible to discuss the climate, and 
not only, as in most other cases, the weather of 
the district. The weather was uncertain ; rapid 
fluctuations were going on all the year round, 
without corresponding barometer fluctuations ; the 
mean temperature was — 58.5 deg. Fahr., relatively 
warm ; the daily fluctuations were, on the whole, 
very small, 5 deg. or 3 deg. only in their winter ; 
the yearly range amounted to 100 deg. Fahr. 
Polar winds brought warm weather; the highest 
monthly average temperature was — 26.5 deg. Fahr. ; 
winds were very gusty, but hardly so frequent as in 
England. The sunshine records were remarkable ; 
they had 490°hours of sunshine in November, 1903, 
and just at Christmas several days with 24 hours’ 
sunshine. The electric potential was low, but very 
high during snow-drifts ; there was no connection 
between potential and aurors ; magnificent auroral 
and solar halos were frequently observed. 

The greatest interest attached to the wind obser- 
vations. On the surface easterly winds predomi- 
nated very strongly, winds from the west being 
practically absent ; higher up the wind distribution 
became fairly regular all round, the wind rose with 
southerly winds predominating ; the Erebus clouds 
marked a strong prevalence of west winds, and still 
more of south-west winds, hardly any easterly 
winds ; and the upper clouds marked westerly and 
also other winds, little east wind, however. Thus 
the wind veered from east, vid south, to west, 
as one went up higher in the air. Now we 
should expect a strong influence of the rotation 
and generally anti-cyclonic conditions about the 
South Pole, and Dr. Shaw considered that the 
observations confirmed that anticipation. The 
observers themselves argued, however, that the 
easterly surface winds were purely local. Near 
the winter quarters the ground rose to the Royal 
Society Plateau, and the high mountains exercised 
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a decided influence, they said. Radiation was 
undoubtedly a strong factor. On the whole, Dr. 
Shaw concluded the wind velocity was in agre:2- 
ment with the pressure gradients, the two factors 
adjusting themselves automatically there as else- 
where. Further information was wanted as to the 
supposed slope in the ice barrier; with a slope of 
2 ft. in a mile we could account for the pressure 
gradient in the isobars. It was clear that the tran- 
sition from the low to the high barometer was not 
the obstacle which prevented ships from penetra- 
ting further south. 

Dr. W. 8S. Bruce, leader of the Scottish National 
Antarctic Expedition of 1902 to 1904, said that 
he considered the report most interesting. They 
had met with reversed conditions in the South 
Orkneys (south of Cape Horn), though also with 
similar features. Fogs had been frequent at the 
South Orkneys, precipitation much greater, winds 
westerly, temperature falls of 40 deg. Fahr. common, 
sunshine so scarce that survey was impossible for 
weeks often ; they had never seen an aurora, nor 
did they observe one in Southern Argentina* for 
four years. When the Scotia was off the coast-line, 
however, the climate was like that experienced by 
the Discovery, with easterly winds, sunshine, and a 
very dry atmosphere (the rigging became slack) ; 
cruising between latitude 65 deg. and 68 deg. and 
down to 72 deg. latitude, they were, in the opinion 
of R. C. Mossman, the organiser of the observa- 
tions, near an antarctic continent, while Sir Clement 
Markham believed it was an island. 

Mr. Bernacchi, rising next, said that he had not 
directly been associated with the particular obser- 
vations explained by Dr. Shaw. One of the state- 
ments quoted by Dr. Shaw might be misconstrued, 
and that was the doubt suggested, whether the ob- 
servations of the wind direction on the barrier 
sledge journey were logged magnetic or true ; the 
London Times had severely criticised the report, 
stating that the recollections of the members of 
that expedition were not in accordance. He had 
been one of the two officers of that sledge journey, 
and had not been consulted at all. He had taken 
all the magnetic observations and entered them in 
his diary, and had marked the wind direction as 
‘‘true” or ‘*magnetic.” The declination there 
changed almost every hour, and they could not 
steer a magnetic course ; they had steered with the 
aid of an instrument due to KE. A. Reeves. On the 
barrier wind from south-west undoubtedly pre- 
dominated. A closer co-operation of the various 
departments was desirable for future publications. 
He agreed with Dr. Shaw as to the importance of 
determining the slope question ; they had travelled 
150 miles to the south-west without finding any 
——— or but they were not certain. 

r. T. V. Hodgson, the biologist of the Dis- 
covery, questioned that there was any slope on the 
ice, ra close to the land ; at any rate, he did 
not see how a slope could possibly be measured. 
The friction of the ice varied too much to help 
them. Mr. John Milne was pleased to hear of a 
use for volcanoes. They had estimated the wind 
direction from the drift of the Erebus smoke ; he 
had to remark that he had tried the same in Japan 
with smoke columns 80 or 90 miles distant, and 
found it very difficult. Dr. Shaw, in reply, said 
that the agreement between the two parties in 
camp and the sledge observers made that point 
pretty safe. He was not responsible for the Times 
critique, and he had been under the impression 
that every observer had been consulted ; he agreed 
with Mr. Bernacchi, of course, that the various 
scientists should work together in the publication. 

Mr. Rotch raised the supplementary question 
whether kites had been used on the Scotia ; they 
had not done any service on the Discovery, he 
understood. Dr. Bruce replied that Mr. J. Ander- 
son, of Edinburgh, had equipped them with kites. 
The rigging had, however, prevented them from 
raising the kites on board, and when it was tried 
from ts, the kites were dashed to pieces on the 
broken ice. He had, however, seen what kites and 
balloons could do in Spitzbergen and on the yacht 
of the Princa of Monaco, when taking part in 
Hergesell’s experiments. 


PaystCaL OBSERVATIONS OF THE NATIONAL 
Antarctic Expepirion. 
Mr, L. ©. Bernacchi then read his paper on the 
‘* Physical Observations Taken on the National 
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Antarctic Expedition, 1902 to 1904,” during which 
he had had charge of the magnetic work. The 
winter quarters, he stated, had been to the south- 
east of the magnetic South Pole. The Eschenhagen 
magnetometers showed a diurnal range of variation 
five or six times as large as at Kew in the southern 
summer, and twice as large as the Kew summer 
means even in the winter, when the sun remained 
below the horizon. The seasonal changes were 
very small, and the differences in the changes 
between night and day were exceptionally small 
also. The hours of the extremes—9 a.m. and 7 P.M. 
—were quite abnormal. The declination curves 
were very irregular, the vertical-force curves much 
more sluggish, though of the same character. The 
horizontal force at winter quarters was only a third 
of that of Kew, but its range of diurnal inequality 
greater than at Kew. The vector diagrams, again, 
were most remarkable; they formed in all seasons 
fairly symmetrical closed curves, with anti-clock- 
wise motion, while the Kew di ms were very 
asymmetrical and different in the different seasons ; 
the 24 hours’ Fourier wave in the Antarctic was 
most striking. Dr. Chree was still engaged in 
analysing these records. The position of the 
south magnetic pole had been deduced both from 
declination and from inclination observations, taken 
at winter quarters, on the sledge journeys, and 
at sea. The declination gave the position latitude 
72 deg. 50 min. S., and longitude 156 deg. 20 min. 
E. ; the inclination gave latitude 72 deg. 52 min., 
and longitude 156 deg. 30 min. E.—a very satis- 
factory agreement. The force of gravity had, after 
consultation with Helmert (Potsdam), been deter- 
mined with three pendulums from South Kensing- 
ton, one of which had proved a little erratic ; the 
final mean value of all observations for g was 982.985 
centimetres ; the theoretical value, 982.963 centi- 
metres ; it was remarkable that so far the observa- 
tions in high southern latitudes gave a value for g 
greater than the theoretical value. There was, 
however, a discrepancy in the February observa- 
tions, possibly connected with a large movement 
northward of ice prior to February; how that 
would affect the earth, we did not know. The tidal 
observations were being analysed by Sir George 
Darwin. The tides were quite abnormal, the solar 
tides much larger than the lunar, and the pheno- 
mena inverted—i.e., low water occurred when the 
moon was on the meridian; there was also a 
singular progressive change in amplitude and phase 
with the season, the greatest retardation and 
diminution in amplitude falling about midsummer. 
A much longer series of observations was, however, 
required, as Sir George had pointed out. 

Professor John Milne wished to discuss this 
important paper further ; but Dr. Shaw could not 
grant an opportunity for this, as the Section had 
to adjourn before one o’clock. 


THe Great SNowstorM oF ApriL 25, 1908. 


Miss C. O. Stevens, of Oxford, read a paper on 
‘“*The Great Snowstorm of April 25, 1908,” which 
had been a surprise to the meteorologists, The 
object of Miss Stevens’ paper was chiefly to draw 
attention to her system of weather-forecasting from 
observation of the sun’s image. The system had, 
she stated, been tried in Spain and America with 
success. By watching the distortion of the sun’s 
image and racking out or in the telescope eye-piece 
until the region of maximum distortion was deter- 
mined, she claimed to be able to ascertain the 
direction and velocity of the atmospheric drifts 
and the magnitude of the waves. 


Is Our Cumate CHANGING ? 


The best part of Monday morning was taken up, 
in the department of cosmical physics, by a very 
long paper by Sir John W. Moore, M.D., of 
Dublin, entitled ‘‘Is Our Climate Changing?” 
The spell of the cold Easter weather of 1908, the 
equally marked spell of belated summer heat of 
August and September, 1906, Sir John pointed out, 
made people say that our seasons had changed ; 
the ice ms snow of severe winters had disappeared, 
the summers were cool and rainy, the autumns 
warm, and there was a progressive postponement 
of the seasons. That impression is certainly very 
common, and we also have no doubt, that Sir John 
was right in his conclusion that there is not a 
scintilla of evidence to prove, that an ogra 
change had taken place in the climate of the British 
Isles within the past six centuries. We cannot 
help feeling, however, that the paper might have 
been disposed of under a ten-minutes’ rule; the 





details collected by the author were matters for a 
meteorological society. His earliest statistics were 
taken from an English diary of 1337. The negative 
conclusion had already been arrived at, Sir John 
explained, by H. S Eston in 1877, from a study of 
the Greenwich records for 1811-1856, and by Alex- 
ander Buchan for the period 1857-1880. As regards 
Dublin, Thomas Rutty had shown, in 1770, in his 
‘* Chronological History of Weather and Season 
and Prevailing Diseases in Dublin,” that the weather 
was as erratic in the eighteenth century as it was 
at present. The members of the British Associa- 
tion had a taste of the uncertainty of the Dublin 
weather in their week. The same story had been 
told by John Underwood, superintendent of the 
Botanical Gardens of Dublin about 1808, and the 
author’s own records and tables covering the forty 
years 1866 to 1905, concerning temperature, air- 
ee, and rainfall, pointed to the same con- 
clusion. 


TEMPERATURE OF THE NoRTH ATLANTIC AND 
TrapE WInps. 

Ina paper entitled ‘‘ A oo of the Changes 
in the Temperature of the Waters of the North 
Atlantic and in the Strength of the Trade Winds,” 
Commander M. W. C. Hepworth, R.N.R., C.B., 
whose valuable work at the Meteorological Office 
Dr. Shaw had eulogised, pointed out that two 
representative areas had been selected in order to 
confine the inquiry relating to the trade winds 
within manageable limits. ‘The one area, of about 
one million square miles, was lying in the region 
of the north-east trades, the other, of 1.38 million 
square miles, in the heart of the south-east 
trade. Dr. Shaw had mentioned during another 
discussion that the trade winds, although the 
most regular and persistent winds known, had 
received little systematic study so far. This paper 
by Commander Hepworth, which was elucidated by 
many tables and charts, thus fillsa gap. The north- 
east trade, Mr. Hepworth said, was strongest in April 
(13.5 statute miles per hour), strong in February 
to May (13 to 12.4 miles), it declined to 7.4 miles 
in September, and then increased again. The 
south-east trade was strongest in February (15.5 
miles), kept at about 15 miles all through the 
winter and spring, and was lightest in May (13.7 
miles). As regards the surface temperature of the 
ocean, two zones had been selected, the one lying 
between Florida Strait and Valencia, the other be- 
tween the same strait and Cape Race (Newfound- 
land). The surface temperature was lowest in 
February to March (March particularly), highest in 
July to September. Some interesting conclusions 
were suggested. There seemed to be a relation be- 
tween departures from the mean trade wind velo- 
cities of one year and the surface distribution of 
the temperatures of the following year, and further 
a relation between abnormal winds blowing for 
some months in one year and the temperature dis- 
tribution during the same months of the succeeding 
year, although many causes would, of course, mask 
such a connection. 


METEOROLOGICAL OBSERVATIONS ON Ben NEVIS. 

The report of the Committee on Meteorological 
Observations on Ben Nevis, read by Dr. Shaw, 
merely stated that since the closing of the two 
observatories (high and low-level) in October, 1904, 
ublication of the observations conducted by Dr. 
uchan, R. T. Omond, and others, had been taken 
in hand by the Royal Society of Edinburgh, and 
that the Committee did not desire re-appointment. 


Macnyetic OssERVATIONS AT FALMOUTH. 

The report of the Committee on Magnetic 
Observations at Falmouth Observatory, read by 
its Secretary, Dr. Glazebrook, referred to the annual 
report of the National Physical Laboratory and to 
an inspection by Mr. T. W. Baker. It also stated 
that the new observatory in Eskdalemuir had only 
started work this summer, and as the electric dis- 
turbances near London were increasing, the mag- 
netic observations at Falmouth would have to be 
maintained. The Committee asked for a grant of 50l. 


(To be continued.) 





Licut Ramways Act, 1896.—The Board of Trade 
have recently confirmed the undermentioned Order made 
by the Light Railway Commissioners :—Tanat Valley 
Light Railway (Additional Powers) Order, 1908, confer- 
ring additional powers upon the Tanat Valley —_ 
Railway Company, i by the Tanat Valley 
Light Railway Order, 1 
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TESTING-MACHINES AT THE GLASGOW 
TECHNICAL COLLEGE. 


Messrs. W. Anp T. Avery, Ltp., at their extensive 
weighing and testing-machine works at Soho Foundry, 
Birmingham, have just completed a very complete and 
unique equipment of testing machinery for Profeesor 
Longbottom, of the Glasgow and West of Scotland 
Technical College. The scheme consists of three 
separate machines, all of which embody quite special 
features. The whole of the designs have been pre- 
pared by Messrs. Avery to meet the special require- 
ments of Professor Longbottom. The principal ma- 
chine is a 100-ton horizontal testing-machine, designed 
for tensile, compressive, transverse, and shearing 
tests. The second machine isa tension-torsion testing- 
machine for applying combined tests of tension and 
torsion simultaneously or separately, as desired, to a 
bar specimen. The maximum capacity for the tension 
test is 56,000 lb., the torsion test being of a maximum 
capacity of 12,500 inch-pounds. The third machine 
is a reverse-torsion testing-machine, by which bar 
specimens are tested torsionally in either direction of 
twist. The maximum testing capacity of this machine 
is 15,000 inch-pounds. 

We give this week illustrations of the first and 
second of these machines, and will deal with the third, 
which, it will be noted, is of a very interesting cha- 
racter, in an early issue. 

The 100-ton machine, which is rapresented in Figs. 
1, 2, and 3, Plate XXIV., has been specially designed 
for testing columns and beams, as well as ordinary 
specimens, the following being the range of tests :— 
Specimens in tension up t2 a maximum stretched 
length of 15 ft. 6 in ; columns up to a maximum length 
of 15 ft. can be tested in compression. : 

Beam specimens up to a span of 15 ft. can be tested 
transversely. The shearing-tools will admit specimens 
having a section of 4in. by 2in. in double shear. 
Special provision is also made for the testing of hemp 
and wire ropes up to 15 ft. 6 in. stretched length. 

The machine, as will be seen, is of the horizontal 
type, and it has been designed so that the straining- 
racks are in tension for all tests. The hydraulic 
straining portion is placed at the opposite end of the 
frame to the weighing or recording system. The 
weighing portion is then kept free from water which 
may leak from the hydraulic cylinder, and this cylinder 
is easily accessible for replacing and renewing leathers 
when necessary. 

The frame is made up of four substantial struts 
supported at the ends by vertical standards, the whole 
forming a very strong and rigid construction, entirely 
independent of the foundations for its stability. 

The straining portion consists of a double-acting hy- 
draulic cylinder and ram, shown to the right in our en- 
gravings. Instead of the usual piston type of ram, that 
here used is made hollow and works over a subsidiary 
stationary ram. For the straining stroke the hydraulic 
pressure is admitted behind the main ram, the return 
stroke being obtained by admitting a pressure through 
the stationary ram. One of the chief advantages of 
this design is that it enables the main ram to be pro- 
tected by an electro-deposit of copper, which has 
been done. This refinement reduces the leakage 
a testing to a minimum, and in addition lengthens 
the life of the leathers very considerably. The stroke 
of the main ram is 3 ft. 6 in., and the hydraulic supply 
is drawn from the Glasgow city mains. 

To enable a protracted test to be made, the main 
ram, after the required strain has been applied, may 
be locked in position by screwing up four locking-nuts 
upon the round ends of the four straining-racks. 
by this provision a specimen may be kept under 
strain during the whole of a vacation, if desired. 
The strain is applied through four mild-steel racks 
which run in ome grooves in the main columns. 
These racks are accurately notched, and the straining 
cross-head is positioned in these notches according to 
the length of the specimen to be tested. The strainin 
cross-head runs upon four wheels which run on be a 
tracks upon the It can be pushed to the desired 
position by hand, and then firmly locked to the racks 
by means of key-bars at each side. 

The weighing or recording system is arranged at the 
left-hand end of the bed, and is of special interest. In 
order to obtain long units of scale for the lower loads, 
the poise is divided into three parts, which always 
remain on the steelyard. The right-hand portion of 
the poise is used for tests known to be under 25 tons. 
It weighs 24 cwt., and traverses a scale graduated 
irom zero up to 25 tons, the l-ton marks being 8 in. 
apart. The finest sub-divisions, which are obtained 
by the aid of a vernier upon the poise, are ;y>th of 
a ton. The two right-hand portions may be coupled 
together by means of a hand-wheel at the front for 
tests known to be under 50 tons, their total weight 
being 5ewt. This traverses a second scale graduated 
Irom zero up to 50 tons, the l-ton marks being 4 in. 
apart, and the sub-divisions denote ;},th of a ton. 

The third scale is graduated from zero up to the 
full capacity of 100 tons, and is traversed by the three 
portions of the poise coupled together and weighing 








in all 10 cwt. The 1-ton marks are 2 in. apart, and 
the sub-divisions are ,;},th ofaton. The scales are 
all of German silver, made in one length, and are 
machine divided. 

The poises are propelled by a hand-wheel at the 
front of the machine, which, through machine-cut 
gearing, revolves a central screw in the steelyard, A 
nut upon the poise engages directly with the screw, 
chain-gearing not being used at any point. By this 
arrangement the backlash and jerky movements con- 
ee upon the use of chain-wheels are obviated, 
and autographic diagrams may be taken with much 
greater accuracy. 

The main lever is of the bell-crank type, and is 
built up of mild-steel plates, which are preferable, in 
this heavy machine, to any form of casting ; the main 
knife-edges are continuous and measure 20 in. each in 
length. The distance between the load knife-edge 
and fulcrum knife-edge is 4 in. These particulars com- 
ply with the requirements of the of Trade, 

Messrs. Avery’s long experience in the manufacture 
of hardened-steel knife-edges and bearings, in both 
weighing apparatus and testing machinery, has en- 
abled them to turn out diamond-hard knife-edges, 
which are the crucial parts of a testing-machine. 

a oar provision is made in the design of the 
machine to secure the knife-edges from injury at the 
recoil, when the specimen fractures. This consists of 
two adjustable collars placed immediately behind the 
lock-nuts of the tension cross-head. The collars are 
secured in the frame, and are adjusted by screwing 
them up until they are almost in contact with the 
locking-nuts. When the specimen fractures, the recoil 
is received upon the collars; it is, therefore, practic- 
ally impossible for chattering to take place between 
knife-edges and bearings. 

The main lever is connected up to the steelyard by 
means of a wrought-iron rod with links fitted with 
hardened-steel bearings. 

The whole of that portion of the machine through 
which the strain reaches the weighing system is sup- 

rted on linkwork, forming a floating weighing-frame. 

his consists of the tension-weighing cross-head, the 
compression-weighing cross-head, and the cross-head 
at the recording end which carries the steel bearing 
through which is applied the load to the main levers, 
these three cros3-heads being connected by means of 
two mild-steel tension-rods running the full length of 
the main frame (see Fig. 3). The whole of this float- 
ing weighing-frame is freely suspended from three 
brackets by means of links with hardened-steel eyes 
bearing on hardened-steel knife-edges. This floating 
system secures extreme sensitiveness in the machine, 
as it not only practically eliminates all friction, but 
also, the weighing-frame being freely suspended, its 
very considerable weight is also practically eliminated 
from the tester ; as a matter of fact, when the machine 
was being tested in the workshops, the whole of this 
weighing-frame, together with the main lever of the 
stee al was made to move by the attachment of a 

iece of cotton to the weighing cross-head, and it was 
feand that the strain thus applied was only equal to 
2 Ib. 

Specimens in tension may be of any of the recognised 
types, headed specimens being secured at each end by 
split collars, whilst ae of plain round, square, 
or flat section are held in hardened-steel taper wedges 
having serrated faces. In both cases the holdin 
appliances are secured in accurately ground spherica 
holders, by which absolutely true alignment is ensured. 

Compression specimens are tested between compres- 
sion platens fitted to the straining cross-head and the 
front of the cross-beam for the transverse test. For 
longer specimens the cross-beam may be removed, and 
the platen attached to the end cross-head. The fronts 
of the platens are provided with hardened-steel faces 
for testing such hard materials as nickel steel, and for 
giving ‘‘ free” end tests to columns the platens are _ 
vided with spherical seats. To prevent the buckli 
of the column under test displacing the cross-head, 
turned rollers are arranged between the cross-head and 
the columns of the frame. 

In making transverse tests, the beams to be tested 
are spanned across two presser-feet provided with 
hardened-steel swivelling hemi-cylinders, where they 
come in contact with the beam. The presser-feet 
traverse a machined track at the front of the steel 
cross-beam, the top face of the track being graduated 
to show spans. The cross-beam is supported upon a 
carriage mounted upon free rollers. 

The middle presser-foot has two hemi-cylinders, and 
is attached to the straining cross-head. 

For shear tests the specimen is secured between two 
cast-iron portions, which accurately slide over each 
other, both being provided with hardened-steel shear- 
ing knives. The whole of the apparatus is placed be- 
tween the compression platens when making the test. 

Wire and hemp ropes are prepared with conical ends 
for testing, the wire ropes having the wires opened out 
and an alloy cast on, and the hemp ropes being inter- 
laced with separate strands and then wound with 
string. Both are inserted in sockets in the straining 
and tension cross-heade. 





A special provision is made at the tension cross-head 
to prevent the tendency of the wire-rope when under 
tension to uncoil and so displace the cross-head. This 
provision consists of turned rollers placed between 
the sides of the cross-head and the columns of the 
frame. 

The valve arrangement is new. In addition to the 
usual hand-wheels for the shut-off and the general 
regulation of the hydraulic supply respectively, a fine 
regulating valve is provided for the Professor’s own 
use. This fine valve can be set to give the required 
speed to the ram, and then, to prevent tampering with 
by the students, may be locked up. It is therefore 
possible for the Professor, when conducting a series of 
tests, to come to the testing-machine and commence 
straight away, knowing that he is using one constant 
epeed all through his series of tests, without the trouble 
of setting the valve every time. The students for 
their work will use the regular valve. A double-acting 
valve is placed between the tester and the cylinder 
for controlling the direction of movement to the ram. 
Both of the above valves are placed in close proximit 
to the hand-wheel by which the poises are propelled. 
The operator has, therefore, from one position, full 
control of the operations of straining and balancing, 
and has right in front of him a pointer vibrating in 
sympathy with the steelyard; thus relieving him of 
the necessity of carefully watching the end of the 
steelyard in order to see when equilibrium is attained. 

The operator is further assisted in his observations 
by the provision of a pressure-gauge, graduated to 
show loads in tons upon the straining-ram. 

The tension-torsion testing-machine has b:en de- 
signed to meet the increasing demand for a testing- 
machine capable of subjecting bar specimens to com- 
bined tests. Frequently in engineering practice parts 
of machines, when in use, are not stressed purely by 
torsion or tension alone, but by a combination of 
stresses. As the name suggests, the machine is 
designed to give both tensile and torsion tests, and 
these can be applied simultaneously or separately as 
desired ; the tensile strain is applied by means of an 
hydraulic cylinder and ram, the torsion strain being 
applied by means of a hand-wheel. The tensile capa- 
city is 56,000 lb., and the torsion 12,500 inch-pounde. 
The machine is shown in Figs. 4, 5, and 6, page 404. 

There are two independent weighing systems, each 
with its own indicating steelyard, the one being for 
tension tests, and the other for torsion teste. 

The weighing or recording system for the tension 
tests is on the compound lever principle, and consists 
of a bell-crank lever A taking the direct pull of the 
specimen ; the lever is connected up through a second 
lever B to the steelyard ©, this steelyard being 
graduated up to 56,000 lb. in 10-lb. divisions. For 
the torsion test the specimen is secured to the torsion 
shaft D, which is freely supported upon rollers within 
a sleeve E. This is free to revolve upon ball-bearinge, 
these latter being carried bya short column or standard. 
The sleeve E has keyed to it a short lever F running at 
right angles to the a ge this is connected up 
to the torsion steelyard G, which is graduated up to 
12,500 inch-pounds by sub-divisions of 10 inch-pounds. 

The arrangement to enable torsion and tension 
testing to be done simultaneously is most ingenious : 
the torsion shaft D is continued through the sleeve 
E, and is connected to the weighing system for the 
tension tests. In order that the torsion stresses may 
be communicated to the steelyard with as little frio- 
tion as possible, while the main links are also under 
the heavy tensional strain, the links are divided, and a 
small cylinder and ram introduced at H between the 
two parts. The small cylinder has been carefully 
bored, and the ram accurately ground, no leathers or 
any other packing being , the accuracy of fit 
between cylinder and ram venting serious leakage. 
A small amount of leakage is desirable, to assist in the 
reduction of friction. Pure castor oil is used in the 
cylinder, and this forms a pad against which the ram 
bears during tension-testing. A feeder is placed over 
the cylinder to replenish the oil from time to time. 

To secure the hydraulic tension-straining ram from 
being revolved when a torsion strain is being applied, 
a muff coupling containing ball-bearings is arranged, 
forming a connection between the straining torsion- 
shaft J and the piston-rod. The hydraulic pressure 
is controlled by a valve system identical in design with 
that for the 100-ton machine, the hand-wheels being 
placed at a convenient position at the front of the 
machine, and in close proximity to the two hand- 
wheels by which the poises for the steelyards are pro- 


pelled. 
The specimens may be of any desired section up to 
Ll in. in diameter, and of a maximum stretched length 


between holders of 36 in. The specimens for the 
combined test necessitated a special holding arrange- 
ment, in order to accurately centre the specimen for 
the torsion test, and yet give perfect freedom of 
motion to the heads, so as to secure perfect alignment 
for the tension test. This has been accomplished b 


a combination of spherical seatings and round:back 
key-pieces. 
The arrangement of the two autographic recorders 
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COMBINED TORSION AND TENSION TESTING-MACHINE 
CONSTRUCTED BY MESSRS. W. AND T. AVERY, LIMITED, ENGINEERS, BIRMINGHAM. 





























Fic. 4 
- = 
: G - Torston St ‘d 
Fig od. - - sith : amass ee 
| ° re ok . 1 
! 
t — er —_—<————— ee ——— 
5) ia! tt 
7 
Meta? a of Pase 56-———————-—— - 
aye tor J wheel for 
id wheel for B wheel. or Applying 
—- i TH) 3 e 
Wie hing Lover of Valve fo Srinath. att B ‘ ! tied 
Reverse ee . eb 
nid { Rr OS 
! i 























a 
thet 

















































































































ts ~-~—~—-—~—---~—-—~-~---~ 70 Overall Heighe - 























| 
| 


RS 
BI | 
¢ | 
S 
Ss 
% 





aupplied with the machine will also prove interesting. | means of clamps bearing toothed gearing, and the | for propelling the poises. As before mentioned, = 
During each combined test two diagrams will be drawn | extensions due to the tension are transmitted to the | tester may be used to give quite se : te an 
simultaneously upon squared paper mounted upon two | other drum by means of cords running over pulleys. | independent tests for tension and torsion. It is > 
separate drums, The torsional deflections are trans-| The stresses in the case of both drums are obtained | pected that this machine will greatly further researc 


“mitted to one of the drums from the specimen by | by means of cords connecting direct to the gearing work on combined stresses. 
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2000-HORSE-POWER DIRECT-CURRENT MOTOR FOR DRIVING CONVERTER BLOWER. 
CONSTRUCTED BY THE FELTEN AND GUILLEAUME-LAHMEYERWERKE, A.-G., FRANKFORT. 
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. “LecTRICITY has been steadily gaining ground in the 
‘ron and steel industry for some years, and a further 
&vance is constituted by the recent application of the 
eisctric-motor to the driving of blowing-engines for 





steel converters. Considerable difficulties are pre- 
sented in this class of work, owing to the large 
amount of power required, and the necessity of pro- 
viding for speed variation to regulate the blast in 
accordance with the requirements of the converter 
served, The latter consideration causes preference to 
be given to direct-current machines rather than to 
those of the alternating type, and a large direct-cur- 
rent motor has recently been installed by the Felten 
and erengagy Ramee ny oe A.-G., of Frankfort, 
for driving a Siegener blowing-engine at the Thomas- 


| 


Hiitte of the A.-G. Peiner Walzwerk. Peine, Hanover. 
The machine, of which Fig. 1, Plate XXV., is a 
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general view, is rated at 2000 horse- power when 
running at 50 to 80 revolutions per minute and sup- 
plied with current at a pressure of 500 volts. It is 
guaranteed to give an output of 1500 horse-power 
when making 40 revolutions, and at least 600 horse- 
power when making 22 revolutions per minute. It is 
one of the largest direct-current motors yet con- 
structed, and the following general dimensions may, 
therefore, be of interest. e magnet yoke has an 
over-all diameter of 20 ft. 8 in., while the armature 
and commutator are 15 ft. 1 in. and 11 ft, 2 in. in 
diameter respectively. There are twenty main magnet- 

les and sets of brushes, and commutating poles are 

tted between the main poles. The arrangement of 
the magnet system is illustrated in the line drawing 
reproduced in Fig. 3, while Fig. 4, above, shows the 
disposition of the armature and commutator. It will 
be noticed that the brush-gear is supported from a 
special pedestal placed between the machine and the 
main bearing pedestal, and not from the magnet- 
frame, as is more usual with large direct-current 
machines. The construction ag ae entirely prevents’ 
any oil from finding its way to the brush-gear, 

The starting and speed-regulating apparatus is 
shown in Fige 2, and Fig. 5 illustentes ‘the actual 
contact-gear of the controller on a larger scale. The 
resistance, which is divided into nine steps, is built 
up of grids cut from sheet iron, and suspended from 
porcelain insulators. The contact way and brushes 
are in duplicate, the latter bearing on the two faces 
of a set of double-surfaced bars and contacts. As the 
resistance may be employed to regulate the speed of 
the motor as well as to start it, all contacts have been 
made sufficiently massive to carry continuously the 
full working current. Fig. 6 shows clearly the orderly 
arrangement of the connections between the contacts 
and resistances ; crossings are entirely avoided, and 
all parts are open to ready inspection. 

The number of actual starting contacts being com- 
paratively small, in order to prevent an excessive 
increase of current when sing from one contact to 
another, an ingenious addition has been made to the 
usual arrangement in the shape of a liquid resistance, 
which is located beneath the contact way, and may be 
seen in Fig. 5. An auxiliary brush is mounted in 
front of the main brush, and is in connection with an 
upper bar, which in turn is connected to one of the 
supply mains through the liquid resistance. The 
blades of the latter are operated by a lever attached 
to a crank mounted on the end of the screw-spindle, 
as shown diagrammatically in Fig. 6. Upon winding 
the brushes from the off position of the controller, the 
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armature circuit is first established through the liquid 
resistance in series with all the main resistance grids. 
A further motion of the operating hand-wheel gradu- 
ally immerses the blades of the liquid resistance, and 
thus reduces its value, until, by the time contact is 
established between the main brush and the first bar, 
the blades of the liquid resistance are entirely im- 
mersed, As the main brush moves on to the contact- 
bar, the crank raises the blades out of the liquid in 
readiness to closé the circuit through the second 
contact. The same cycle of operations takes place 
between each adjacent pair of contacts, the blades of 
the liquid resistance being in each case completely 
immersed, and consequently carrying the whole cur- 
rent, before the main brush leaves the preceding 
contact. The liquid resistance serves the further 
purpose of preventing sparking at the contacts when 
reducing speed. 

Above the operating hand-wheel, and built into the 
supporting bracket, a hot-wire ammeter, reading to 
5000 amperes, is provided. The bracket is sur- 
mounted on a hot-wire voltmeter. The small hand- 
wheel seen below the large operating wheel actuates 
the shunt rheostat shown on the extreme right of 
Fig. 2. Its motion is transmitted to the rheostat 
spindle through two cycle chains. In the lower part 
of the frame, adjacent to the liquid resistance, but 
separated from it by a sheet-iron partition, is mounted 
a single-pole automatic circuit-breaker. It is closed 
by a double-handled lever, and may be released by 
the knob seen above the latter. In order to prevent 
it from being closed before the sliding contacts have 
been returned to the off position, the circuit-breaker 
is interlocked with a worm-gear driven from the 
screw-spindle in such a manner that it cannot be 
closed until the operating wheel has been wound 
back to its initial position. The epee ged also 
operates a position-indicator, showing which contact 
the main brush is on at any time, and ringing a bell 
when the brush reaches its final position on each 
contact, in which position the blades of the liquid 
resistance are raised out of the liquid. Thus the 
operator is warned against leaving the ps avid in an 
intermediate position, in which the whole or the 
— part of the current is flowing through the 
iquid resistance. A pressure-gauge, connected to the 
compressor delivery pipe, is mounted on the resistance 
framework, to the right of the operator, and a signal 
bell, affording communication from the converter, is 
also provided. In addition to this, a glow-lamp tele- 
graph system is now being installed, which will enable 
a complete range of signals to be sent in either 
direction between the converter and blowing-engine 
attendants. 

Regulation of the speed between 22 and 40 revo- 
lutions per minute is accomplished by means of the 
series resistance of the controller, while the motor 
spsed may be increased from 40 to 80 revolutions per 
minute by shunt control. In ordinary working a 
speed less than 40 revolutions per minute is never 
required, and the waste of power occasioned by the 
employment of resistance in series with the armature 
is therefore avoided. 

The average duration of a blast is 13 minutes, the 
pressure commencing at about 20 lb. per square inch, 
which corresponds to a motor speed of 43 revolutions 
per minute, and gradually increasiog to 32 lb. per 
square inch, the motor then making about 70 revo- 
lutions per minute. The pause between blasts varies 
between 18 and 24 minutes, and it has been found 
advantageous not to shut down the motor while re- 
charging the converter, but to let it run light on full 
shunt until again required. In this way the com- 
pressor is always immediately ready for work, and no 
time is lost in starting up the motor each time a 
charge is to be blown. A further se Ssenps is that 
one man:can attend to the whole blowing plant. As 
the cost of energy to the company is estimated to be 
only about gd. per unit, tne extra expenditure caused 
by running the motor light between blasts is negli- 
gible. According to calculations based upon the trial 
tests, it should amount approximately to Is. 4d. for 
each pause, while the average cost of erlergy per blast 
should be about 83. 6d. 

In conclusion, it may be remarked that the motor has 
been artificially loaded up to 2630 horse- power at a speed 
of 70 revolutions pet minute without sparking, and that 
the managers of the Peiner Company have expressed 
themselves as being very satisied with its perform- 
ance. It has been found possible to reduce the 
average time taken to blow a charge, owing to the 
fact that the motor has a greater reserve of power 
than the steam-driven compressor employed hitherto. 





10)-Horsg-Powrr Pararrin Margixe Motor: Esgra- 
TuM.—In connection with our description of this motor 
last week, we inadvertently gave the name of the makers 
in the title of the engraving as the Marine 
Motor Company, Limited. The correct name was given 
in the description, and is, of course, the Parsons Motor 


Company, Limited, of Southampton, who are not con- 


nééted with any other firm of somewhat similar name. 





NOTES FROM THE NORTH. 

P Pip: Iron Marka. Gagaeon Wateeuieg. 
lasgow Pig-Iron Market.—Last ureday morning the 
ig-iron market was flat, and the turnover consisted of 
tons of Cleveland warrants at 5is. 54d. cash, 51s. 4d. 
seven days, 51s. 5d. and 5ls. 4d. one month, 51s. 24d. 
aud 51s. 14d. December 7, and 51s. 2d. three months. At 
the close sellers quoted 51s. 51. cash, 51s. 4d. one month, 
and 5!s, 14d. three months. In the afternoon the tone 
was easier and 2000 tons of Cleveland warrants were 
done at 5ls. 4d. and 51s. 34d. cash, 51s. 34d. eight days, 
and at 51s. 3d. onemonth. Closing quotations were steady 
at 51s. 44d. cash, 51s, 4d. one month, and 51s.*14d. three 
months sellers. On Friday morning the market was firmer 
and prices showed a slight advance. Cleveland warrants 


were dealt in at 51s. 54, and 51s. 6d. cash, and 51s. 5d. one | 7, 


month, and at the clcse of the session sellers quoted 
51s. 7d. cash, 51s. 6d. one month, and 51s. 34d. three 
months. The dealings amounted to 1500 tons. Hematite 
was offered at 623. cash sellers, but there were no buyers. 
In the afternoon the upward tendency was again in 
evidence, but only some 1 tons of Cleveland warrants 
o—- hands at 51s. 74d. one month, and 5ls. 44d. three 
months, with sellers over for each position, and buyers 
at 4d. less. Clocing cash sellers quoted 51s. 93. On 
Monday morning the market was very quiet, and -_- 
one lot of Cleveland warrants was dealt in at 51s. 3d. 
November 25, and poe Aga gy quoted 5is. 74d. cash 
and 51s. 4d. three months. A firm tone prevailed in 
the afternoon, and 1000 tons of Cleveland warrants 
were done at 51s. 6d. November 27 and three months. 
The market closed with sellers quoting firm at 51s. 84d. 
cash, 51s. 74d. one month, and 5ls. 6d. three months. 
Hematite — 500 tons—changed hands at 61s. 3d. one month. 
On Tuesday morning the tone was a shade easier, and 
about 1500 tons of Cleveland warrants were dealt in at 
51s. 74d. and 51s. 7d. cash, and closing sellers quoted 
5ls. 74d. cash, 51s. 64d. one month, and 5is. 5d. three 
months. No improvement took place in the afternoon, 
and Cleveland warrants were again weaker. The turn- 
over was 1500 tons, at 51s. 44d. one month, and at the 
close the quotations were 5ls. . cash, 51s. 5d. one 
month, and 5ls. 4d. three montns sellers. When the 
market opened to-day (Wednesday )a steady tone prevailed, 
but no business of any kind was transacted. Cleveland 
warrants at the close were quoted by sellers at 5ls. 54d. 
cash and 51s. 44d. one and three months. In the after- 
noon there were again no dealings and prices 
remained nominally unchanged. The session closed with 
sellers of Cleveland warrants quoting 51s. 54d. cash, 
51s. 5d. one month, and 51s. 4d. three months, while 
buyers named 5is. 3d. for cash and one month, and 
51s. 24d. three months. The following are the market 
uotations for makers’ (No. 1) iron:—Clyde, 62s. 6d. ; 
+ wwe annee A 63s. ; Summerlee, 63s. 6d.; Calder, 643. ; 
Langloan, 68s. ; and Coltness, 893. (all YY ey at Glas- 
gow) Glengarnock (at Ardrossan), 63s. 6d. ; Shotts (at 

ith), 63s, 6d. ; and Carron (at Grangemouth), 653. 6d. 

Sulphate of Ammonia.—Dullness still prevails in the 
sulphate of ammonia market, and only a moderate de- 
mand is reported. The price to-day is 112. 7s. 6d. per 
ton for prompt delivery Glasgow, and from 11/. 5s. to 
11. 7s. 6d. per ton for prompt delivery Leith. There is 
only a limited inguls for forward parcels. The amount 
shipped from Lei arbour last week was 408 tons. 


Scotch Steel Trade.—The advance in the price of steel 
which was decided upon last Wednesday afternoon was 
not altogether unexpected. Some, however, were not 
quite prepared for it, and when it was intimated, those 
buyers who had orders to place were very active in en- 
deavouring to get producers to accept their requirements 
before the following meeting, when the advanced prices 
came into force. The steel trade is generally much 
better than it was, although there is still room for im- 

rovement. Quite a fair amount of shipbuilding material 
ee lately been sold, and makers are of opinion that con- 
sumers have still a respectable quantity to place. Pro- 
ducers of structural sections report a steady trade. The 
following are the present official quotations :—Ship-plates, 
6l. 7s. 6d. per ton; boiler-plates, 7/. 23. 6d. per ton; 
bars, 7/. per ton; and angles, 6/. per ton—all less 5 per 
cent. delivered Clyde or equal. These quotations are 
now the same as they were in the month of March, 
although still 5s. a ton under the level of prices at the 
beginning of January. 

Malleable-Iron Trade.—The malleable-iron trade of the 
West of Scotland continues to be fairly well employed, 
and although no great distance ahead can be seen, there 
is; certainly not quite so much of the hand-to-mouth 
character about the orders as has recently been’ the case. 
Inquiries for export lots are fairly good, while orders for 
home requirements are also rather better. Prices are 
firm and unaltered. 


Scotch Pig-Iron Trade.—The Scotch pig-iron trade 
shows little change this week, and makers are experi- 
encing a steady demand for their various brands. This 
is principally on home account, but quite a satisfactory 
amount of iness is also being put through for export. 
The demand for hematite continues strong, and inquiries 
for forward delivery are in the market, but ucers 
are nob much inclined to consider these meantime. The 
price is very firm. 

Clyde Shipbuilding — More Orders.— Although there 
have recently been numerous rumours about the placing 
of new orders with Clyde shipbuilders, confirmation is 
very slow. Last week we reported that Messrs. Scotts’ 
Shipbuilding and Engineering Company, Limited, 
Greenock, had received contracts for two new steamers, 
and we can now state that the firm that placed these 

Messrs. James Gardiner and Co, G 


orders, » Glasgow, 
have ordered other three steamers. These litter vesse’s , 





e- fo ba, bees by em. Dy Connell and Co., 
imited, tstoun, are to have a carryi a- 
city of 7500 tons. Three of the steamers ase for ial 
companies man: by Messrs. Gardiner, while the other 
two—one to be built by Messrs. Scott and one by Messrs. 
Connell—are for clients. It is also reported that Messrs. 
Russell and Co., Port Glasgow, have secured orders for 
two small light-draught steamers for foreign owners. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Iron and Steel Trade.—Compared with the recent 
activity the state of the local raw material market is at 
resent quiet. The market, however, remains firm, 
erbyshire iron still commanding « 23. premium, ‘but 
incolnshire makers are now only asking a premium of 
1s. 6d. on official rates, there being, however, no under- 
selling at this figure. Steel-manufacturers have been 
large buyers of iron, and prices of hematite are generally 
6d. better. Most of the makers have contracted for 
their entire output up to the end of the year, and, 
in fact, very few of the new contracts extend into 
the new year. It is, however, still impossible to find 
any indication of the rise in raw material being fo!- 
lowed by & corresponding rise in the prices of. finished 
oods. On the question whether the present month 
as brought any increase of work into the city, the 
prevailing opinion is that September will prove very 
little better than August. Makers of finished iron report 
a scarcity of orders for bars, but wrought.iron-axle makers 
appear to be somewhat busier. The great East-End steel 
works are still very k, some recent fair contracts 
being on the road to completion without other orders 
being booked to follow. he stagnation in the engi- 
neering trade is reacting on the lighter branches of the 
steel industry, and the makers of tool steel, files, and 
engineering tools generally are suffering from a scarcity of 
work. Rolling-mill managers ~ that orders are still few 
and far between, and the small contracts obtainable ara 
barely worth having, owing to the extreme cutting of 

rices. Further contracts of considerable weight have, 

owever, been placed this week for tungsten metal, and 
some high prices have been paid. The demand for high- 
speed steel is still as flat as ever, but, in view of the 
probable scarcity of Wolfram ore, makers have evidently 
concluded that it was prudent to make sure of supplies 
for a considerable time ahead. Hence a!l the local steel- 
makers are covered to the end of the year, and some con- 
tracts extend to next April, and a few to June. 


South Yorkshire Coal Trade.—The chief feature of the 
market just now is the very active demand for house coal. 
London merchants are taking large supplies, and the 
local demand has also improved tremendously, sales being 
everywhere brisk. The whole of the thick-seam col- 
lieries are working {ull time, and trade is as good, if not 
better, than it has been at any period during the year. 
Values are naturally very much firmer, but there has for the 
moment been no increase in rates, Barnsley best house-coal 
still selling at lls. 6d. to 123. a ton. At some collieries, 
however, business at these rates has been suspended, and 
the price-lists withdrawn against new trade, a step which 
is as p ing an increase in rates at the end of 
the present month. Second-grade house-coal is also mov ing 
with — activity, and the domestic market all round is 
in a healthy state. The market for hard coal is also 
fairly good, and deliveries are regular and considerable 
in quantity. The settlement of some large railway con- 
tracts has enabled the home trade to move more smoothly, 
but the great bulk of the steam-coal trade is still for ship- 
ment, heavy supplies going to the Humber ports and to 
the Mersey, the trade in the direction of Liverpool being 
exceptionally good in comparison with recent years. 
Prices rule from 93. 6d. to 103. 3d. per ton, and there is 
no sign of weakening. Good slack is commanding better 
prices, but no great improvement is yet noticeable in the 
coke market. . 


Sheepbridge Coal and Iron Company.—The report which 
is to be submitted to the shareholders on September 28 
shows a net profit for the year ending June 30, 1908, 
amounting to 169,479/. 1s. 1d., to which has to be added 
11,502/. 4s, 11d. brought forward, making a total of 
180,9812. 63. The. interim dividend paid last February 
absorbed a sum of 35,553/. 5s., leaving 145,128/. 1s. for 
present distribution. The directors, after allocating 
50,0007. to be retained towards the cost of new collieries, 
and 20,000/. for the Langwith By-Product Works, declare 
a final dividend, making 124 per cent. for the year 
free of income tax. The sum available for dividend 
is to be distributed as follows:—Ordinary shares at 
1s. 64. each, 41,2277. 103.; cumulative preference shares 
at 1s. 6d. each, 84202, 123. 6d.; and cumulative preference 
shares at 7s. 2d. each, 4131/. 153, leaving « balance of 
21,3487. 3s. 6d. to be carried forward. The report goes on 
to state the demand for pig and bar iron and castings fell 
away after June, 1907, and continued to decrease throvgh- 
out the whole year, the decline being accompanied by 
lower prices, whilst the reduction in the cost of raw 
material did not follow in proportion. The Newstead 
Colliery Company, Limited, and the Dinnington Main 
Coal Company, Limited, have yielded satisfactory resu!ts. 
Sinking operations have been in for some time at 
the Maltby Main Colliery, and a large amount of plant 
has been erected. It is anticipated that the Langwith 
By-Product Works, which are in course of erection, wil 
bs at work in a few months. 


Locomotives In GerMany.—The mo 
Prussian S:ate Railways is negotiating for the supply of 
570 locomotives of various oes. Deliveries are to be 
commenced at once, and are to be completed by October, 
1909. 
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NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. . 
MIpDLEsBROUGH, Wednesday. 

The Cleveland Iron Trade.—Shipments of pig iron up 


to date this month are ory, averaging on 
4000 tons per working day; but they do not com very 
favourably with the excellent clearances for the corre- 


sponding period of September last year, when the returns 
showell a daily average of just over 4900 tons. The in- 
land deliveries of pig iron are on a fairly good scale. 
Cleveland iron is quieter and easier in owing to 
consumers having satisfied their needs for i 
No. op wpe now on offer at 5is. 3d. f.o.b., 
sibly that price could be shaded. No. 1 contin 
and is put at 548, with some makers 
more. Foundry No. 4 may be quoted 49s., 
forge 48s. A very considerable business has been done 
in East Coast hematite pig. Demand is still good, 
and quotations are steadily moving upward. The ter- 
mination of the engineers’ strike has had a beneficial 
influence on this branch, for it has led to inquiries 
for steel material, and this has caused buying of hematite, 
as consumers’ stocks had become very low. The least 
that is named now for Nos. 1, 2, and 3 is 57s. ; that is, 
for early delivery. Over the first half of 1909, 57s. 6d. 
and 583, have been realised, and some of the leading pro- 
ducers will not quote below 60s. for delivery over periods 
next year. Sellers of Spanish ore take a very firm stand. 
They have further advanced their prices for this year, 
and they will not quote at all for next year’s delivery. 
It is understood that the mine-owners in Spain are in no 
hurry to book orders. Rubio, of 50 per cent. quality, is 
fully 163. ex-ship Tees, and 16s. 3d. has been q 
Freights, Bilbao-Middlesbrough, are at length moving 
up. Fixtures have been made at 4s. 14d., and 4s. 3d. has 
been named. 


Old Ironstone Mine Re-Opened.—Messrs. Bolckow, 
Vaughan, and Co., Limited, are opening out the old 
drift at Belmont ironstone mine which ‘was formerly 
worked by the Weardale Iron Company, and which was 
closed aay J thirty years ago. A railway siding is being 
laid from Hutton Junction to the mouth of the mine. 

Manufactured Iron and Steel.— Rather better accounts 
are given of one or two ches of the manufactured 
iron and steel industry, but there is still room for much 
improvement, for one or two departments continue to be 
characterised by considerable slackness. inquiries 
are still coming to hand for rails, and makers are very 
busily employed, and a few orders for Cn eens | 
material are said to be in the market. Producers 
these descriptions show an inclination to advance 
prices. Market rates stand :— on iron bars are 
61. 15s.; best bars, 77. 2s. 6d.; best best bars, 7/. 10s.; 
packing iron, 5/. 10s.; iron ship-plates, 62. 7s. 6d. ; 
iron ship-angles, 6. 15s.; iron ship-rivets, 77. 3s. 9d.; 
iron girder-plates, 6/. 10s.; iron boiler-plates, 7/. 5s. ; 
steel 61. 7s. 6d.; steel ship- plates, 6/.; steel 
oe 51. 12s. 6d. ; steel boiler-plates 7/.; steel stri 
61, 128. 6d.; steel hoops, 67. 17s. 6d.; and steel joists, 57. 1 
—all less the customary 24 per cent, discount; whilst 
cast-iron chairs are 3J. 10s.; cast-iron columns, 6/. 10s.; 
light iron raila, 62. 15s.; heavy steel rails, 5. 153; and 
steel railway sleepers, 6/. 12s. 6d.—all net cash at works. 
Iron or steel galvanised corrugated sheets, 24 gauge, in 
bundles, are 127. 10s.—less the usual 4 per cent., f.0.b. 


Coke.—Coke is fairly plentiful, and somewhat weak in 
price. Average blast-furnace kinds are on sale at 15s. 3d. 
delivered here. ‘ 





Fires oN Tuse Raiwayrs.—The report by Colonel 
H. A, Yorke and Mr. A. P. Trotter, to the Board of 
Trade, on the fire that occurred close to Moorgate.street 
Station on the City and South London Railway, on 
July 17, comes to no very definite conclusion as to thé 
direct cause of the outbreak. Although occasioning con- 
siderable inconvenience, the fire does not appear to have 
been a very serious one, the trouble arising from the 
emoke being greater than the danger from the fire. It 
was owing to the smoke that the fire brigade had trouble 
in reaching thé seat of the outbreak. Among the causes 
suggested are the possible ignition of inflammable dust by 
leakage from electric conductors, or by sparks from the 


shoes of passing locomotives. A quantity of dust and | &. 


fine particles of iron and carbon are nt, coming from 
the railsand brushes of the motors, while a certain amount 
of oil is about in places. These form inflammable sub- 
stances, and the dust will smoulder if ignited, and burst 
into flame on the ing of a train. From a small fire 
so started io is easily possible for unprotected woodwork, 
slee &c., to catch alight. The fire was not due to 
failure of the cables, thovgh cables laid between 
the sleepers at the point where the outbreak occurred 
actually did fail during the fire. The report makes 
several recommendations, and many of them are in- 
corporated in the t requirements of the Board 
of Trade. The railway in question, however, was 
constructed prior to these being drawn up. Sum- 
marised, the recommendations suggest that all dust 
should be removed, and greater attention given to clean- 
liness, whitewash bei coplontty used. It is suggested 
that all inverts should be filled in, since in the Moorgate- 
street fire the sides and bottoms of the sleepers took 
fire, and extinguishing this was, of course, a much more 
difficult matter than if the fire had been easily accessible. 
The use of wood should be eliminated, and that no cables 
be carried below or between the sleepers are also among 
the recommbndations of the report. In this ins “ 
trains were allowed to continue running for some little 
while after the discovery of the outbreak, and considerable 
delay was allowed before the fire brigade was summoned. 
The actions are condemned in the report. 








NOTES FROM THE SOUTH-WEST. 


Cardiff. 
and the new business arranged has been 
limited ; recent prices have, however, 
maintained. The best 
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Tunnel Duplication.—A contract for the construction 
of a new tunnel on the Great Western Railway, on the 
Cardiff side of Newport Station, has been let to Messrs. 
C. J. Wills and Co., of Westminster. The tunnel, which 
will be three-quarters of a mile long, will duplicate the 
a tunnel, which contains two sets of running lines, 
and will therefore double the accommodation for traffic, 
not only on the main line between Newport and Cardiff, 
but also to and from the western valleys of Monmouth- 
shire. It will probably take two years to complete the 
duplication. 

The Swansea Valley.—The steel trade has shown no 
improvement. The tin-plate trade however, con- 
tinued busy, and every available tin-plate and sheet mill 
has been running regularly. 

Welsh Coal Shipments.—The shipments of coal last year 
from the Customs of Cardiff —which includes Penarth 
and Barry—were 23,363,348 tons. This imposi' 


—— made up as follows :—Bute docks, 8,909,823 tons ; 
'y docks, 9,883,096 tons; and Penarth dock, 4,570,429 
tons. 


Dowlais.—The Goat Mill has been engaged upon heavy 
steel rails, principally for home railways. Steel sleepers 
have been eotet to only a reduced extent. The out- 
turn of the Big Mill has been smaller than of late. 
The Siemens furnaces and blast-furnaces have well 
employed. 

A Great Western Extension.—The Great Western 
aay Company is about to proceed with a new line 
from Hendy to Skewen, wile ee Ss the Amman 
Valley anthracite collieries, and aff a shortened route 
from Neath westward. The works, which will involve an 
outlay of about 500,060/., have been let in three contracts. 
Messrs. T. Olive and Son have undertaken a section from 
Skewen to the river at Morriston; Messrs. Scott and 
Middleton will build a middle section; and Messrs. 
M’Kie and Davies will double the line from Bynea to 
Hendy. The new line is expected to be ready for traffic 
by November, 1910. 





CotLeck AND TeoHNIcAL INstTITUTE CALENDARS.— 
According to the calendar of the 1908-9 Session of the 
University College, Bristol, the inaugural address will 
be fe on September 30 by Professor R. P. Cowl, 
M.A., on the su of “* ern Universities and the 
Humanities.” The regular sessional work commences 
the following day, October 1. This College prepares 
students for the don University examinations, and 
has special courses arranged for these. Three - year 
courses are given in civil engineering subjects, in mining 
engineering, mechanical engi ing, and electrical engi- 
— for all of which composition fees are arranged. 
Sev ~ mga ft — are annually awarded 
at this Co —— e session of the Glasgow and West 
of Scotland Technical College commenced on the 21st ins», 
At this College courses in civil, electrical, and mechanical 
engineering are given, while other subjects included are 
technical chemistry, metallurgy, motive-power engineer- 
ing, mining, naval architecture, weaving, clock-making, 
A number of bursaries and scholarships are awarded 
at this College, which is at the same time endowed suffi- 
ciently to enable the fees to be set at a comparatively low 
figure. This year marks ho crenng of the impor- 
tant section of the College’s buildings. A third section now 
in course of erection will, when completed, make the 
whole College one of the largest in the kingdom.—The 
calendar for the coming session, which commences on 
the 28th inst., of the East London College, gives parti- 
culara of courses of instruction in arts, science and engineer- 
ing suitable for qualifying for London University exami- 
nations. The fees, as is well known, are verv moderate. 
A preparatory course of work is | for students 
coming from secondary schools before passing on to the 
regular college classes. In civil and mechanical engineer- 
ing there are two-year courses and a three-year course in 
electrical engineering. A large number of subjects may 
be taken up also in evening classes at this a ony ae 
day classes at the Northampton Polytechnic Institute, 
E.C., commence on October 5, and the evening classes on 
the 28th of this month. This institute will benefit shortly 
by an increase in accommodation, a ding providing 

ditional class and lecture-rooms now being in course of 
erection. This, it is expected, will be available shortly 
This will rend ble the enlarge- 


ment of the engineering laboratoriesand workshops. The 

classes of this practical institute include among others 

oes course ef lectures on wireless telegraphy and 
lephony. 
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r read recently before the Central Railway 
alo, it was stated that in American practice 
ity in railroad repair-shops approxi- 

atts per locomotive pit. The tools 
alone require 9 to 10 kilowatts per pit, li 3 kilo- 
watts, and heating, blowing, and exhaust fans 5 kilowatts. 

An industrial exhibition is to be held in Turin in 1911, 
from April to October. It is stated that the exhibition 
will comprise sections devoted to mechanics, electricity, 
national defences, transportation, navigation (marine, 
inland, and aerial), and other engineering and scientific 
subjects. . 

In connection with the extension of the Great Belt 
steam:ferry traffic, harbour accommodation for a third 
ferry is being constructed at Korsir. . The length is 400 ft. ; 
breadth at entrance, 150 ft., whilst it tapers at the inner 
end, so that the ferry fits into it; it has been deepened 
to 18 ft., and the flap along which the train passes on to 
the ferry is 70 ft. long. 


Information is to hand from New Zealand to the effect 
that the price fixed for the Manawatu Railway, to be 
urchased by the Government, is 900,000/. Of this, 
0007. will go towards paying off the debenture-holders, 
and 15,000/. additional money will be paid to the company 
in consideration of its handing the line over cn D - 
ber 7, 1908. This line runs from Wellington ina north- 
easterly direction. It is 84 miles in len and 
20 locomotives, 53 carriages, and 350 wagons. J 
is the 3 ft. 6 in. New Zealand standard gauge. The line 
runs along the coast between it and the Tararus range of 
mountains. On the other side of the mioutitains the 
Government at present own a line connécting.with the 
same destinations, but by a much more citcuitous route. 


The arrangements for the opening of the faculty of 
engineering at University y= are now complete. 
The Provost and the Dean (Professor J. D. Cotmack) 
will attend on Monday, October 5, and benny Octo- 
ber 6, from 10 a.m. tol p.m., for the purpose iving 
advice and information to students entering the college. 
In addition to the regular undergraduate and postgraduate 
courses, special additional courses have been arranged, 
and include a course in electrical design by Mr. H. M. 
Hobart; a course in railway engineering by Mr. H. 
Deans ; and a course in municipal engineering by Mr. 
Regiusld E. Middleton. ‘A public leoture introductory 
to the —— course on ** Scientific Princi of 
Radiotelegraphy and Radiotelephony” will be given by 
Professor J. A, Fleming, on Wednesday, October 14, | at 
5p.m. The chair will be taken by Major O’Meara, R.E., 
C.M.G., Chief Engineer H.M. G.P.O. 
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ContTeacts.— Messrs. A. Reyrolle and Co., Limited, 
Hebburn-on-Tyne, have secured a contract for two ‘years’ 
supply to the Manchester Corporation of semi-entlosed 
and totally-enclosed motor starters of 15, 20, and 30 horse- 
power sizes. 





Proposep AEROPLANE OLUB.—We have received. from 
Captain W. G. Windham, 228, St. Jobn’s-hill, Clapham 
Junction, 8.W., a circular relating to the formation of a 
club with the object of furthering the study and develo 
ment of aeroplanes or heavier- -air machines, Ali 
interested in this subject are invited to assist in the for- 
mation of the proposed club,‘and for this purpose to 
communicate with Captain Windham at the above 

It is that the subscription for the 
first five hundred members shall be 10s. Among the pro- 
posals, it is suggested that all published matter on the 
subject of aeroplanes shall be procured and filed for 
reference for the benefit of members; that olides, ps. 
graphs, &c., of machin and constructional details 
of heavier-tban-air machines shall be kept, in order to 
assist the development of the subject. Suc and 
classified information should at least help to prevent 
many new enthusiasts from angen | working their way 
along paths already well-worn, and, ins of merely 
repeating the earlier efforts of others, should help to start 
them where others have left off. 





Occiusion oF Gases IN A SpeciaL NiokeL STERL.— 
G. Belloc (Comptes Rendus, 1908, vol. 147) in continuation 
of experiments upon the occlusion of gases by iron and 
steels, referred to in Ener NG, vol. Ixxxv., page 420, 
March 27, 1908, has analysed the gases occluded in a ni 
steel containing 45 per cent. of nickel and 0.15 per cent. of 
carbon. They consisted of carbon dioxide f00o), carbon 
monoxide (C' a og and nitrogen. e CO, was 
expelled completely at a temperature below 520 deg. 
Cent., but the nitrogen only to come off above that 
temperature ; the proportion of the latter gas was always 
quite small. The wire from this alloy yielded 
ten times its volume of gas, whilst drillings from an 
ingot of the same batch only yielded 34 times their 
volume. Whether this difference is due to an unequal 
distribution of the gas, or to a loss or absorption of gas in 
the m ical preparation of one or the other of the 
samples, has not been determined. The —, » af 
to 400 deg. Cent. Most of the gas was liberated when the 
iron was in the + state, and the nickel was in the § state. 
When the drillings were heated, the evolution of gas with 
increase of temperature was regular. When the wire was 
heated there were two maximum ts, one at 540 deg. 
Cent., and the other at 830 deg. t.; in this case the 


variations of composition of the gases disen are nob 
segeely pes e, for at about 540 deg. t. a mini- 
mum of and a relative maximum of hydrogen were 

proportion 


observed, whilst above that temperature 
of carbon monoxide relatively increased. 
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BRITANNIA WORKS; MESSRS. DORMAN, LONG, AND CO, LTD, MIDDLESBROUGH 





THE WORKS OF MESSRS. DORMAN, 
LONG, AND CO., LIMITED, MIDDLES- 
BROUGH. 

Tue Britannia Works, Middlesbrough, owned by 
Messrs. Dorman, Long, and Co., Limited, are to 
be visited next Tuesday by the members of the 
Iron and Steel Institute, who are about to hold 
their autumn meeting in Cleveland. The present 
is, therefore, a suitable occasion to refer to the 
alterations and additions that have been made to 
the works since we illustrated and described them in 
detail in two of our former issues.* Our previous 
articles also gave an introductory description of the 
chief incidents in the formation of the firm and laid 
stress upon the spirit of enterprise which formed its 
main characteristic. Since the date upon which 
those articles were written, June, 1903, the firm 
have added largely to their power of production, and 
evidence of this is afforded by the very complete 
and well -got-up pocke'-book which they have 
recently issued, containing useful information and 
tables relating to the use of steel manufactured by 
them. They roll steel IJ-beams 24-in. by 74-in , 
weighing 100 lb. per foot, down to 4-in. by 3-in., 
weighing 94 1b. per foot, and a great variety of 
sections: channels, angles, bulb - angles, zeds, 
troughing, bridge rails, &. When the Engineer- 
ing Standards Committee issued their list of British 
standard sections in 1903, the company—as they 
state in the opening remarks oi their pocket-book— 
realised the advantages that would accrue from a 
general adoption of standard sections by both manu- 
facturers and users, and at once made arrangements 
for rolling those that the market conditions ap- 
peared to demand. They roll besides any section 
to meet any special demand. 

The process worked to by Messrs. Dorman, 
Long, and Co. is the basic open-hearth, and Cleve- 
land iron is exclusively used. 

The plan of the Britannia Works we published 
in June, 1903 (vol. Ixxv., page 769), represents in a 


* See ENGINEERING, vol. Ixxv., pages 769 and 841. 
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eneral way the works as they still are at the present 

y- The actual appearance of several depart- 
ments is shown by the reproductions of photo- 
graphs on this page and on pages 409 and 412. The 
pig iron is received from the neighbouring blast- 
urnaces in a molten condition, and is supplied to 
the melting-shops, where it is first poured into a 
mixer previous to being dealt with in the Siemens- 
Martin furnaces. The mixers are at both ends of 
the steel works proper, the building forming three 
bays, 1080 ft. in total length. The width of each 
bay is as follows :—Tapping-bay, 47 ft. 3in.; charg- 
ing-bay, 52 ft. ; and stock-space, 31 ft. 6in. There 
are at the present time, in the same building, nine 
Siemens-Martin furnaces working and two in course 
of erection (Fig. 1 above). Two of the furnaces 
are of 80 tons capacity, one of which has recently 
been completed ; three of 50 tons; and four of 
about 40 tons. 

The. gas-producer plant consists of thirty-four 
gas-producers, twenty-seven of which having dry 
bottoms, with steel shells 10 ft. in diameter, and 
seven of the water-seal type, with steel shells 
12 ft. in diameter. The coal required is delivered 
into hoppers over the producers, whence it is 
fed automatically into the producers. This auto- 
matic feed is adjustable, and can be regulated 
at will. 

A gas-fired 300-ton mixer is located at the river 
end of the steel works. The molten pig iron is 
supplied to it in 18-ton ladles carried on bogie- 
trucks. The ladles, on being shunted in proximity 
to the mixer, are raised by a 30-ton electric crane 
provided with a 10-ton auxiliary hoist for tipping 
them, the metal being poured into the mixer 
through a spout on the charging side. The mixer 
works on rollers, and is tilted by four hydraulic 
= when the metal is required for charging 

e open-hearth furnaces ; the metal is poured into 
a ladle which is weighed before and after filling, 
the exact amount of metal being then debited to 
the furnace being charged. The metal from the 
mixer is ge from the tapping side, which is 
opposite the charging side (Fig. 3, page 412), 








and the ladles when filled are carried, by one of 
three 70-ton electric overhead travellers which 
run the whole length of the tapping-side bay, 
to any furnace requiring charging (Fig. 1); the 
molten charge is poured into the furnace through 
a runner. e 70-ton overhead travellers are 
also provided with auxiliary hoists for tipping 
the ladles. When a furnace is ready for tapping, 
the ladle is held in front of it by one of the 
70-ton cranes, and when filled is carried over 
the ingot moulds placed in sunk pits, where it is 
tapped by lifting the stopper in the usual way. 
The ingot mo are stripped by the aid of two 
steam locomotive travelling cranes which run on 
the tapping-floor level and parallel with the casting- 
pits. he ingots when stripped are placed in 
trucks, which each carry two ingots, and are run 
over a weighbridge to the soaking-pits. The slag is 
received into boxes on bogies, which are removed 
to the slag-gantry for final disposal. 

A second mixer, of 400 tons capacity, isin course 
of erection at the opposite end of the same shop ; 
this will have a bath 45 ft. between ‘* blocks” and 
18 ft. in width at the fore-plate level. It will be 
gas-fired and equipped with extra large air and gas 
regenerators. This new machine has been designed 
by the company’s own staff, and is being built com- 
pletely at the company’s works, except as regards 
the cast-iron and cast-steel parts. The mixer will 
be worked by four hydraulic rams on either side 
of the vertical ; it will be —— with molten 
pig iron on the front, or charging bay side ; 
the slag will also be removed from the same side, 
while the metal will be withdrawn from the opposite 
side and charged into the furnaces with the 70-ton 
cranes. Comparing the two mixers, the new one 
presents many novel features, and has a strong, mas- 
sive ap nce. It has the usual movable port- 
blocks at each end, each block having one gas and 
two air ports, fitted with water seals to connect them 
to the chambers. The water seals are so arranged 
that the blocks can readily be shifted back to facili- 
tate repairs to the brickwork at the end of the mixer, 
or to the face of the port-blocks ; each block weighs 
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120 tons, and is entirely supported on independent 
girder-work clear of the chamber. 

The mixer and the new 80-ton furnace above 
referred to will be served by a charging-machine of 
the overhead revolving type (Fig. 2), having a span 
of 48 ft. 6 in. This machine is so designed that it 
can take boxes from the stock-bay trucks, swing 
round, and place and tip them into the furnace or 
the mixer. It has the well-known rocking-motion 
device, and is also fitted with a vertical lift, so 
as to adapt itself to the company’s various heights 
of trucks. The company have in view the running 
of the charging-machine over the entire length of 
the shop, when the work of reconstruction of the 
latter will permit. The new mixer will be charged 
and tapped in a similar way to the 300-ton one ; the 
trucks carrying the ladles of molten pig iron coming 
from the blast-furnaces will be switched to either 
mixer, as required. The hot metal for the new 
mixer will be charged by a 30-ton overhead electric 
travelling crane of 50-ft. span (Fig. 4), also fitted 
with a 10-ton auxiliary hoist to tip the ladle. This 
crane, like the others in the same shop, is provided 
with powerful brakes owing to the nature of the load. 

The rolling - mill department (Fig. 6, e 412) 
covers a 10-in. cogging-mill, serving two finishing- 
mills, one of the latter beinga 32-in. mill, and the 
other a 29-in. mill, all being of the two-high revers- 
ing type. The blooms from the ing-mill are re- 
heated before rolling in the finishing-mill. The 
cogging - mill works continuously, and the two 
finishing-mills alternatively ; when one mill is being 
used, rolls are being changed in the other. The 
finishing-mills are driven by a three-cylinder 16,000- 
horse-power marine-type engine described in two of 
our former issues (see ENGINEERING, vol. Ixxix., 
pages 735 and 801). Therolling-mills are served by 
overhead electric travelling-cranes for roll-changing. 

The steam supply throughout the works is 
ensured by thirteen hand-fired steam-boilers and 
five fired by the waste heat from the coal-fired 
soaking - pits, these eighteen boilers supplying 
steam to the rolling-mill engine at 90-lb. pres- 
sure. There are, besides, two Babcock and Wilcox 
and two Lancashire boilers, which supply steam to 
the electric generating station at 180 lb. pressure. 
The generating station contains seven engines, 
four of which are of high-speed type, driving con- 
tinuous-current generators direct. The total capa- 
city of the generating station is 1575 kilowatts ; 
the. current is generated at 120 and 240 volts, and 
1s used throughout the Britannia Works for power 
and lighting. 








The constructional and bridge department (Fig. 5, 
page 412) form a special feature of the Britannia 
Works. ese shops are 540 ft. in length, with four 
bays, three of which are 65 ft. in width and one 
75 ft., and are connected with several sheds for 
special work. The — are all served each by two 
fast-travelling overhead electric cranes and a number 
of smaller cranes. This department is equipped 
with the most modern machine-tools, driven, sepa- 
rately or in sets, by electric motors. Pneumatic 
and hydraulic machines are also used, there being a 
duplex air-compressor, with a capacity of 1200 cubic 
feet of free air per minute, the hydraulic pressure 
of 800 lb. per square inch being supplied by a motor- 
driven three-throw pump. 

The Britannia Works are under the management 
of Mr. Alfred M. Mosscrop, who is both general 
manager and a director of the company. 


THE CLARENCE IRON AND STEEL 
WORKS, PORT CLARENCE. 

Tue history of these works is well known, and we 
do not propose to deal with it in the course of the 
present short notice, nor with the development 
they have taken over a given period, seeing that a 
paper on the subject is announced to be read at one 
of the forthcoming sittings of the Iron and. Steel 
Institute, to be held next week, at Middlesbrough. 
We purpose reporting the discussion on that paper 
in one of our next issues, and confine ourselves for 
the present to pointing out the chief features of 
interest that will be laid before the members, who 
will visit the works next Wednesday afternoon. 

The Clarence Works of Messrs. Bell Brothers, 
Limited, are on the Durham side of the Tees ; they 
are connected with the Port Clarence branch of 
the North-Eastern Railway, and are reached from 
Middlesbrough by the Corporation steam - ferry. 
The works are divided into two main depart- 
ments, styled the ‘‘ old side ” and the ‘‘ new side.” 
The blast-furnaces on the old side are eight in 
number, 80 ft. high, 17 ft. to 25 ft. in diameter at 
the bosh, and 9 ft. to 12 ft. in diameter at the 
hearth. The furnaces are served by four hydraulic 
hoists, ordinary band trucks being used for carry- 
ing up the calcined iron-stone, the coke, and flux. 
The blast-furnaces on the new side are four in 
number, their dimensions being: 80 ft. in height, 
21 ft. 6 in. in diameter at the bosh, and 11 ft. and 
12 ft in diameter at the hearth ; these are served 
by two hydraulic hoists. 

The gas from the blast-furnaces is used for firing 











27 steam-boilers, three-flued, which supply steam 
at 90 lb. pressure, there being 16 boilers on the 
old side, 30 ft. in length and 8 ft. in diameter, and 
eleven such boilers on the new side, of the same 
dimensions, except two, whose diameter is 8 ft. 6 in. 
These boilers supply steam to the blast-engines, on 
the old side, to three Kitson engines, having each a 
steam cylinder 42 in. in diameter, a blast-cylinder 
100 in. in diameter and a 5-ft. stroke ; to two Tees- 
side engines, having.a 36-in. steam cylinder, a 100-in. 
blast cylinder, and a 4-ft. 6-in. stroke. On thenew 
side there are four compound-condensing Richard- 
sons-Westgarth blast-engines, the high-pressure 
steam cylinders of which are 48 in. in dia, 
meter, the low-pressure cylinders 84 in., and: the 
two blast-cylinders also 84 in. in diameter, the 
stroke being 60 in. These same blast-furnace gas- 
fired boilers also supply the necessary steam for 
the pumps which ensure the circulation of water. 
for cooling the tuyeres, and for the hydraulic 
hoist-pumps. First among the pumps may be 
aapleet | two Mather and Platt turbine-pum 
sets, one on the old and one on the new side, 

set. being capable of delivering 2000 gallons per 
minute against a head of 78 ft.; the electric- 
motor is a 70-horse-power machine, running at 
700 revolutions. There are besides, on the old 
side, three 20-in. Cameron pumps, capable of de- 
livering 40? gallons per revolution ; and on the new 
side one 20-in. and three 12-in. Cameron pumps. 
The blast-furnéce gas-fired boilers are arranged in 
two rows, facing each other, and could easily be 
fired by hand should the necessity arise at avy time. 

On the old side the blast is heated to a tempera- 
ture of about 1400 deg. Fahr. by twenty Cowper 
stoves, each 62 ft. 6 in. high to the springing of 
the dome, and 21 ft. in diameter. On the new 
side there are sixteen Cowper stoves of the same 
dimensions. 

The kilns for calcining the iron-stone are in close 
proximity to the blast-furnaces ; there are sixteen 
such kilns on the old side, 40 ft. in height and 
24 ft. in outside diameter. The iron-stone used is 
exclusively Cleveland ore, mined from the com- 
pany’s own mines ; the loaded trucks for charging 
the kilns with raw iron-stone reach the top of the 
charging-gantry by a long incline, and descend 
empty by the same way. On the new side there 
are fourteen calcining kilns, 45 ft. high and 24 ft. 
in diameter. 

The hydraulic hoists for charging the furnaces 
are operated by an hydraulic plant common to both 
the old and the new side ; this includes five double 
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hydraulic pumps, with 16-in. by 17?-in. steam 
cylinders’ and 3.5 in. rams, working in connection 
with four accumulators, the rams of which vary 
from 17 in. to 20 in., loaded to give a pressure of 
850 lb. per square inch. 

The coke-ovens are located om the new side, and 
the installation consists of two batteries, each of 
sixty Huessener ovens for manufacturing the coke 
required by the blast-furnaces, there being besides 
a complete plant for the recovery of the by- 


products, Hach oven forms a rectangular chamber | gard 


33 ft. in length, 6 ft. 8 in, high, and 20 in. wide. 
For charging, an electrically-operated charging- 
machine is used, in which the fine coal, slightly 
mci t2ned, is rammed in a mould having the capacity 
of the oven ; the coal mass thus obtained is pushed 
bodily by the machine from the mould into the 
ccke oven. The same machine acts as a coke- 
pusher, The by-products recovered are tar, sul- 
phate of ammonia, benzol, toluol, &. The recovery 
plant has recently been increased for recovering 
creosote oil, naphthalene, and other distillates. 

The waste gases from the coke ovens serve for 
firing six Lancashire boilers, 30 ft. in length, 8 ft. 
in diameter, which supply steam at 120 lb. pres- 
sure to the engines in the central electric generating 
station. These engines are the following :—A 
Hick Hargreaves single-acting two-cylinder engine, 
having cylinders 22 in. in diameter and 4 ft. stroke, 
running at 60 revolutions and coupled to a con- 
tinuous-current 240-volt 1460-ampere dynamo ; one 
Robey set—diameter of high-pressure cylinder20 in., 
of low-pressure cylinder, 35in.; stroke, 42 in.; 
speed, 80 revolutions ; coupled to a 240-volt 1500- 
ampere con‘inuous-current machine; and three 
Anderston foundry engines running at 380 revolu- 
tions, and coupled to 240-volt 466-ampere con- 
tinuous-current machines, Of the six boilers, five 
are in constant use, the sixth being held in reserve. 

The stee! works contain eight Siemens - Martin 
furnaces, each having a capacity of 45 tons. The 
gas: producers are supplied with coal automatically. 
The iron is brought direct from the blast. furnaces 
in the molten state, and is poured into a 400-ton 
gas-fired mixer, whence the required metal is taken 
for charging the open-hearth furnaces. 

- The ingots, when stripped, are taken to the roll- 
ing mills and placed in coal and -gas-fired soaking- 
pits ; the rojling-mill plant consists of three stands 
of three-high rolls 32 in. in diameter. The cogging- 
mill is driven by a vertical compound condensing 
engine ; diameter of high-pressure cylinder, 32 in. ; 
djameter of low-pressure cylinder, 64 in., with a 
60 in. stroke ; the fly-wheel is 22 ft. in diameter. 
The roughing and finishing-mills are driven by a 
horizontal compound condensing engine, the prin- 
éipal dimensions of which are :—Diwmeter of Figh- 
pressure cylinder, 38 in. ; of low-pressure cylinder, 
2 in. ; stroke, 60 in. The mills are served bya 
100.ton electric overhead travelling-crane. Electric- 
ally-driven deflecting tables convey the blooms to 
the rolls; the live rollers are also electrically driven. 
The blooms are cut to length by hydraulic shears. 
Live rollers take the finished bars (rails and sec- 
tions) to the hot saws. There are three hot banks, 
two saws, and steam-cranes transport the bars 
from the hot banks to the straightening machines 
and other machine-tools, all of which are electrically 
driven. 





“THE PROBLEM OF FLIGHT.” 

To Tue Eprron or ENGINEERING. 
_ Sin—Tt is sometimes said that a study of the magnificent 
propellers provided in Nature is of little use, because we 
cémnot imitate them ; but, nevertheless, a careful study 
ber a us something about the correct principles in- 

ved, 
_| whe teg of an animal or of a man we cannot efficiently 
imitate, but must instead be contented with a system, 
vonsisting of an infinite number of legs radiating round 
dnd from a centre or, in other words, a wheel ; but just 
because a leg has thousands of different movements to 
perform, ib cannot be absolutely and equally efficient as 
regards them all. On rails or on . prepared road, there- 
fore, a wheel can be worked more economically ; a man 
thu} attains a curve of advance with smaller amplitudes, 
and consequently reduced loss through shocks, on a 
bicycle than by running or walking. On a rough or 
naturally hilly road, or>when swimming, clim ing, 
pirouetting, ascending stairs, &c., the leg is better, and it 
is also admirably adapted for driving bicycles, 

Ia sir and water, where the demands upon natural 


propellers are simpler and much more limited, their | acceler: 


efficiency is, on the other, hand, marvellous; but as also 
the principle of their action is mach less complicated—on 
accountof these reduced demands—we can batween certain 
Loands imitate the principle (not the appearance) and 
approach their efficiency. By means of a correctly-con- 
structed oscillating propeller it is thus possible, both in 





air and water, to obtain a thrust nearly equal to that of 
& swan’s wing at the same power. We are, however, not 
intent upon making propaganda for any special oscil- 
lating propeller, say an o.p.; if it fulfils the conditions, 
it will do. Both Mr. Sokean and Mr. Phillips agreed 
as to the superiority of the o.p., but they were afraid 
of the difficulties attached to the principle of oecil- 

ion; but at the present day we are accustomed to 
oscillating masses in our quick-running engines, hammers, 


&c., to such an extent that 40 years such engines 
would have leemed an absurdity. hen correctly 
constructed, there are absolutely no difficulties with re- 


to ano.p. It is upon the mechanism for driving 
it that the difficulties are concentrated. _ : 
It is always ascending and descending, which will 
cause difficulties both with possible fiying-machines and 
with navigable balloons ; for that reason we are bound to 
have able at the same time to yield thrusts 
both horizontally and vertically, and be mainly aero- 
planes when desired, and moreover able to change the 
direction of their thrust. a aie. 
In order now to prove the impossibility of obtaining 
the same thrust with a revolving as with an oscillating 
propeller, let us imagine a two-bladed screw-propeller con- 
ear yy. | of 2 o.p. diametrically opposite to one another, 
and then this propeller attached to its corresponding 
well - heated steam-engine; then, at the very moment 
when the steam is admitted, the screw will commence to 
revolve, yielding a thrust eae paced to the steam 
pressure, so that, in the interval from starting and until 
the propeller with the water acted on has assumed its 
full uniform velocity v, the thrust will be obtained at a 
lower mean velocity, and if then the engine could be 
reversed without loss, the thrust would be obtained at a 
lower velocity, so that the power would be diminished. 


Fig.t._- _U 
































Now, in mathematical language, suppose the area of 
the screw A, the mass of fiyid acted on m, and the 
acceleration given tosamea. Then the thrust T = ma, 
and after the time ¢, Tt=mat=m_v, where v is the 
final velocity. As long as the mass m is accelerated from 
zero and uptil the uniform velocity v is reached, the 
mean velocity is ; and the power consumed T x 4 ; 
but when the uniform valet v must be maintained, in 
order to obtain the thrust T, the power consumed will be 
T v, or double as much. The mass operated upon varies, 
however, with the acceleration during the swing until 
at=v. We must therefore find that uniform gs 
which substitutes the accelerated speed. Let, therefore, 
the thrust T,.which is a function of the resistance or 
momentum created, be represented by T= fAv? (fa 
coefficient), and the corresponding * pao-j YP =fAre. 
Now, suppose v variable, between 0 and v = at, then 
the power exerted in the timed tis P = fA v* dt, and 
from 0 and until ¢ the integral power is 


t t 
P -{ fA war=[ SAMUI At=FfA@MU=}f A vst. 
0 0 


Quite in the same manner the integral momentum or 
resistance es 


t . t 
T= | SAvidt -| JAPMdt=jAfAagP=hfArvrt. 
0 ey t i) 
Now, when the integral power is divided by the integral 
resistatice we get = § v, acd P=j v T (or rather a 
function of ‘that); but the power required when the 


speed is uniform is in like wise P = vT. Therefore, 
25 per cént. is saved by the o.p., if it be possible to 


ate’ from zero; im practice, when a current is 
formed, that-is, however, not possible. If we knew the 
limits, we should, instead of ing 


integrating between t—0, 
have to integrate between ¢ and something like 4 4, 
whereby the theoretical efficiency might be reduced to, 
say, 10 to 15 per cent. ; and this corresponds most ad- 


mirably to practice. Those interested may not have a 





correctly-constructed o p. at ~~ but they may use a good 


Ja sculling oar instead, and convince themselves as 
to its superior efficiency compared with the screw. 

Some of Sir H. Maxim’s experiments illustrate the 
signification of accelerating from alow velocity. ‘*Work- 
ing with screw models, Sir H. Maxim had found that on 
starting up such a screw the thrust momentarily rose 
to, say, 20)b, and then fell to 141b. on the air current 
towards the screw being fai:ly established.” Another 
illustration is the following: A boat can be driven by 
oscillating a 1 broad fan-shaped ordinary rudder in 
free position. uze the resistance in the first half 
swing—until the rudder passes the diametral plane of the 
bost—and, where the water is accelerated from nearly 
zero, is several times greater than in the remaining half 
swing—after passing the diametral plane—and where the 
water has been in motion, a man can yield a thrust 
of 10 Ib. with such a broad cscillating rudder. 

In order to compare the two systems—aeroplane and 
air pecpeies contra artificial wings—the theoretical action 
of- both must be treated, and as a commencement the 
following relation may be useful. Propellers in air and 
water may be treated under one. 

Let 8, in Fig.|1, annexed, represent a section through the 
point of effort of a p ler blade, say of the momentarily 
upper blade of a right-handed propeller, making an angle 
of 30 deg. with the direction of the ship or balloon, pitch 
about 3.5; h is the speed of ship with propeller; /, the 
lateral or revolving 5; of its point of effort; r, the 
lateral resistance of the blades when revolving, so that 
r l represents the power applied to the propeller ; 658 r 
represents the thrust of the propeller or resistance of the 
ship, so that 6 58 rh represents the effective power to be 
overcome by rl; 1.54 r is the normal pressure on the 
blades. ’ 

Fig. 2 ppvenein in like manner a section through the 
point of effort of a blade, making an angle of 60 deg. with 
the direction of the ship or loon, and belonging to a 
propeller of the same area, but with the more usual pitch 
of somewhat over 1. From the figure we notice that the 
propeller’s revolving speed now, in order to obtain a 
positive angle of incidence, must be about 37, whereas 


its lateral resistance is reduced to 7 so that the power 


required, 37 x 5 = Ur, apparently is the same as before, 
the effective work 0.58rh being constant in both cases ; 
but as the friction and the resistance of the leading 
edges vary with the equare of the speed, these losses 
become nine times greater with the last propeller ; also 
the loss through the energy 4m v? transferred to the 
water, by the revolutions of the propeller, is nine times 
greater with the last oN &c. The reason for 
nevertheless preferring No. 2 to the much more efficient 
No. 1 is then, solely, that the engine for driving No. 1 
will be about three times elower, and co uently less 
efficient, also heavier and more expensive. The aim is 
to have the quickest engine in connection with the 
slowest possible propeller, and here the o. p, has an advan- 
tage, because, when it takes too long to turn a propeller 
360 deg. for each revolution of the engine, we must oscil- 
late the fgg me 80 that each double swing corresponds 
to 120 deg. Moreover, the special pumping-type engine 
required to drive o.p.’s is much simpler and more effi- 
cient than the ordiuary engine. : 

As a corroboration of what has been said, the natural 
propellers, both in air and water, do for economic reasors 
use very high pitch. The lateral vertical oscillating 
point of effort speed of swan wings is thus only 6 ft. 
per second, corresponding to one down stroke per second, 
whereas their forward speed is quite eleven times greater. 
(The lift during a down stroke of big swan wings is, as 
mentioned, 35 1b.; in water, surfaces of the same size and 
oscillating speed and a forward speed of 18 knots would 
exert a lateral pressure of quite 5000 Ib., so it is curious 
that such are not used for steering purposes.) ’ 

The lift of aeroplanes is mainly due to the rarefaction 
on their upper eurface, a matter we hope to treat in 
a subsequent letter. It is, however, known that this lift 
approximately varies with the square of their forward 

ed ; therefore the stronger the air current passing them, 
the greater the lift. If now, say, four correctly con- 
structed o.p., or wings, be mounted on one rocking 
shaft, each wing yielding a forward thrust and a lift, then 
the foremost of these wings would partly destroy the 
thrust of the hindermost, but the race produced by the 
foremost would enormously increase or augment the lift 
of the hindermost. There is no other case possible, but 
by the use of wings, where the race of the foremost _ 
ers can be utilised by the hindermost propellers. 
oreover, from oné engine you can, by simple connecting- 
rods move as many rocking shefts as you like. ; 

The domain of an o.p. is controlled by the simple 

formula, 4 F w? representing the variable energy stored 


in the o.p. when oscillating, and “2 representing the 


centrifugal force acting on the same. F is the moment 
of tenets of rod ig Bho its rocking shaft; but when 


an o.p. is properly dimensioned, F = nearly m zor 


nearly the same as an equally heavy bar of equal sections 
poe from and pn to the eg shaft, w 
its avgular velocity in the mass of the bar, v the velocity 
of its centre of gravity, and a the length of this lar 
bar. The extra forces acting under different s is of 
oscillation can be found by these formulz. ‘ 

After what now has been said, we shall only give the 
pene picture of a ne pe pe Imagine that we 
could train vultures or ors just as we train horses or 
dogs, and then consider a chair resting on elender wheels, 
from this chair radiates out, in all convenient directions; 
say 18 slender rods with perches for condors. Properly 
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braced, such system would, with a man on board, weigh 
270 Ib.; 18 condors weigh 378 1b. Each condor, with its 
claws secured to a perch, will lift 15 1b. (a condor weighing 
21 lb. lifts a lamb weighing 19 1b.). Artificial wings can 
be made without trouble, and nearly as effective as 
natural—it is the motor that gives the difficulties—and, 
as explained, many small wings may efficiently be applied 
to such a system, whereas that is not the case with many 
small screws. i : 
I am, Sir, yours faithfully, 
h H.C 


Osterbrogadi, 108, Copenhagen. Voer. 





To THe Eprror or ENGINEERING. 
Sir,—With reference to Mr. Thurston’s interesting 
letter in your issue of the 4th inst., I do not know 
whether he classes me as one of those who “base their 


arguments on the impact theory,” but I think my pre-| 7 


vious letters show that I do nothing of the kind. One 
may believe in the universal truth of the fundamental 
laws of motion—as I do, seeing that the whole science of 
physics, including thermodynamics, is based on them— 
without being committed to the acceptance of formule 
based on incorrect data. I have not attempted to ex- 
plain how an aeroplane acts; and I have not used the 
word ‘’imp.ct,” because I fail to see that it is applicable 
to the case of an aeroplane moving steadily through the 
air. 

On the assumption that the lift of an aeroplane depends 
on the downward momentum impressed on the air, I 
pointed out, in your issue of July 24, that from experi- 
ment we obtain the interesting result that at small anges, 
and within a small range of angles, the ‘‘ quantity of air 
acted upon by a given aeroplane is independent of the 
angle of inclination, and depends only on the speed of the 
plane.” In using the word ‘* depends,” I was thinking 
only of the two factors under discussion—viz., the angle 
of inclination and the speed of the plane; and the con- 
text shows this.. However, when quoted away from the 
context it is rather misleading, and to be quite general 
should read, “‘the quantity of air acted upon by a given 
aeroplane varies as the speed of the plane, and is inde- 
pendent of the angle of inclination.” ‘Of course, there are 
other factors. 

Mr. Thurston appeals to the well-known fact that most 
of the lift of a plane is done by the front strip; but really 
this fact constitutes a complete refutation of his argu- 
ments as to the manner in which the compression under 
a plane acts. According to his views, the higher the 
speed of the plane the more the compression perrists, not 
merely towards the after edge of the plane, but after the 
plane has passed. This means that the higher the speed 
of the plane the less the fall of pressure from the leading 
to the after edge—i.e., the pressure becomes more 
nearly uniform. . Now if the pressure were uniform 
over the surface of the plane, the centre of pressure 
would be at its centre; and the nearer the pressure 
approaches uniformity, the nearer the centre of pressure 
approaches the centre of the plane. On the other 
hand, the fact that the centre of pressure actually ap- 
proaches nearer the leading edge as the angle of inclina- 
tion becomes smaller shows that the pressure is not 
uniform over the surface of the plane; that, in fact, it 
must fall very aiey from the centre of pressure towards 
the after edge, where, with an ideal plane, the difference 
between the pressures of the under and upper surfaces 
would be nil, Any residual difference that may exist 
there represents so much loss of efficiency. 

A careful perusal of his letter leads me to the conclu- 
sion that it is the word ‘‘ downward” that Mr. Thurston 
rejects in my statement that ‘‘ the lift depends on the 
downward momentum impressed on the air.” Presum- 
ably this is what he means in his letter of July 28, when 
he refers to the ‘‘ failure of Newton’s law.” It is ex- 
tremely interesting as being the first case in which the 
fundamental laws of motion have been known to fail 
in any respect. Farther, ‘‘we get,” it is stated, 
‘a ‘thrill of compression’ travelling away from the 
front of the plane with the velocity of sound.” 
Sound travels over 1100 ft. in a second under ordi- 
nary conditions—7.¢., at the rate of 740 miles an hour; 
and yet Mr. Thurston professes to believe that the air is 
taken by surprise, as it were, by an aeroplane travelling 
through it at the rate of 60 to 80 miles an hour, or less. 
Incidentally, a sound-wave forms an excellent illustration 
of my contention in a former letter, that when a body is 
being accelerated, compression and momentum effects 
are concurrent, each being a measure of the other; and 
my reference in the same letter te the collision of two 
billiard balls was also an illustration of this fact. The 
‘thrill of compression” is accompanied by a ‘thrill of 
motion,” because each molecule in a sound wave, while 
under compression, is also in motion, the two effects 
travelling together. Each molecule commences to move 
when the waye of compression reaches it, and its motion 
ceases as the wave leaves it. The en in a train of 
sound-waves can be calculated ; and it is found that the 
kinetic energy is equal to the potential (or compression) 
energy. The force which causes the sound waves is, at 
any instant, equal to the rate of change of momentum 
of those sound- waves at that instant; and, in fact, 
whatever branch of physics is studied, the fundamental 
‘ws of motion will be found to hold <3 

When a plane is travelling through the air, it of course 
akes a path for itself by displaci air, some below 
id some above it, theair being divided into two streams, 
it were, which re-unite after the plane has passed. It 
cems to be very commonly assumed that this division 
takes place exactly at the leading edge of the plane ; but 
the assumption is erroneous. What really happens 


_ 


= s 


&ppears to be somewhat as follows :— eT. 
_If the plane be inclined at right angles to the direction 

of motion, the division takes place in front of the plane 

Opposite its centre. i i 


If the angle of inclination be gra- 


dually reduced, the line of division of the two streams 
will also move gradually forward and nearer to the 
leading edge, until, when the plane is parallel with 
the direction of motion, the division place at 
the leading o> But so long as the plane remains 
inclined to the direction of motion, the division will not 
take place at the leading edge, but more or less in front 
of and below it. Bearing in mind this ‘‘stream-line 
motion” of the air, it is not difficult to understand why a 
plane should influence the air to a considerable distance 
above and below it, though with gradually diminishing 
effect. Also itexplains why the centre of pressure moves 
forward as the angle of inclination gets less; the centre 
of pressure naturally coincides with the centre of the line 
of division above mentioned. Furthermore, it explains 
why a curved surface is more efficient than a plane: there 
would be less eddy-making at the back of the front strip. 
ven with curved surfaces of the usual type, however, the 
line of division would not be at the leading edge. 


Yours truly, 
Ww. nt Dosson. 
Whitehill-road, Gravesend, September 9, 1908. 





To THe Eprror or ENGINEERING. 

Sir,—As many of your readers may be anxious to teat 
the efficiency of certain kinds of air- propellers, I would 
recommend them to construct a machine on the principle 
of the one recently described by Sir Hiram Maxim and 
Mr. Horatio Phillips. Probably a similar idea has 
occurred to scores of people, but they have not put it 
into practice for the reason given by Mr. Phillips—viz., 
because they have imagined that the driving belt would 
have a tendency to destroy the necessary sensitiveness of 
the apparatus. This fear is, however, groundless. Pro- 
vided that the propeller shaft is pany parallel with 
the driving pulley, and that the former is made out of 
polished steel, and that the pulley is fairly long and 
quite cylindrical, the affair will work like a clock. With 
such a machine, worked by a treadle, I have recently 
made no end of experiments. . 

_It is often urged by those who advocate flapping-wing 
flight that Nature has never gone in for the screw-pro- 

lier. This, however, is a mistake, as the principle is 
argely made use of in the vegetable world for the pur- 
pose of disseminating seeds. e best I know of is that 
of the sycamore tree (sample enclosed) ; and from tests 

















which I have made I am convinced that the nearer we 
approach this design the nearer we shall be towards per- 
fection, Nature has been producing these propellers at 
the rate of trillions psr annum for millions of years, and 
by natural selection has aeneres upon herself each time. 
We may depend upon it that for the particular purpose 
for which these propellers are used they are almost-perfect 
—the form, the pitch, the thickness, and elasticity. From 
the annexed re uction of a pacwogrags of the wing seat 
it will be seen that there are a number of thread-like forms 
running across the wing. I am satisfied that these 
are not intended merely to give strength and rigidity to 
the wing, but that they are also designed to up and 
divert into more useful channels those air currents which 
rush along a propeller-blade. be: 

I have made a propeller as near as possible in form and 
pitch to the sycamore wing, and find that upon glueing 
stout pieces of string along the blades in imitation of the 
natural wing, the thrust is sensibly increased. Perhaps 
some of your readers who have constructed larger testing- 
machines will take steps to confirm this experiment. _ 

I trust that the society proposed by Mr. Wilson will 
never see daylight. Such societies invariably tend to 
berome, cadging institutions and gatherings for mutual 
admiration. What is ae is some ready method of 
‘exchanging ideas, and I believe this is already provided 
for by the Prese. For instance, what can be better than 
EnGINgERING. I notice that the Editor has recently been 
most indulgent. __ 

The one great thing that a uts should 
remember is that there is no a to be made out ofthe 
game, and if they have an idea, or have made a discovery, 
the best thing is to publish it quickly so as to secure what- 
ever honour rey. be attached to it. Asa rule, they will 
find that the ‘‘idea ” is as old as the hills. In fact, I am 
cheerfully looking f to be told that very thing 
about all I have written above. 

Yours traly, 
D. Evans. 


September 19, 1908. 


To THe Eprror or ENGINEERING. ‘ 

Sm,—As Mr. E. V. Hammond, in his letter published 
in your issue of the 18th inst., has seen fit to question 
my veracity, I trust you will give equal publicity to what 
may be a somewhat drastic treatment of that gentleman’s 
method of discussing a subject. ; 

He appears to have not even the ‘‘ rudimentary know- 
ledge” he ascribes to those “ pract engineers ” (sic) 
who, he says, “freely endorse the statement” that the 
**serew-lifting flying-machine” is ‘still an impossi- 
bility.” 

I repent the fact stated in my last letter, that my 
machine in actual practice has demonstrated that it is 
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able with its rotary wings to lift itself into the air upon 








the principle employed by the bird, which does the work 
with reci _Wwings. My a, including steam- 
engines and boilers, with water and fuel, and two engi- 
neers, weighs a little over 3 tons. 

Although Mr, Hammond ~ class my “ gyropters” 
or “‘rotary wings” as ‘screw lifters,” they are totally 
different to the aerial screw-propellers, the comparative 
inefficiency of which he unwittingly proclaims to the 
—_ rong b yon columns. The latter are seemingly 

esigned to deal with the air as if it were water. 

_Has Mr. Hammond any definite idea of ‘‘how a bird 
flies?” Can he state by what law of Naturea bird by the 
reci; motion of its wings is able to travel through 
the air at a speed far in excess of a in water or an 
animal on land? Itis evident Mr. Hammond must think 
that a bird propels itself through the air with its tail like 
a fish in water, or, perhaps, with multiple tails, as he is 
devoting to much attention to ‘‘ multiple aerial screw- 
propellers.” 

'r. Hammond niust regret that he did not apply to me 
for information before se contradicting my state- 
ments regarding the work I have done. 

_ Some two weeks ago I had the opportunity of discuss- 
ing the problem with Mr. Vaniman, the engineer-in- 
chief of the Wellman Polar balloon expedition, and he’ 
readily admitted the accuracy cf my ies and the 
feasibility of putting them into mechanical practice. 
Not only did he at once volunteer to supply suitable 
engines for my machine, and to take payment in shares 
of the company I have already formed, but he also 
promised to superintend the construction of a second 
to have it built 


experimental machine if I could pornege 
ope very scon to 


at his place at Asniéres, near Paris, I 
be able to do this; 5000/. is required. 

Until the last few months it has been difficult to get 
engineers to discuss the subject, but now, owing to the 
success attending the propulsion of aeroplanes, they are 
willing to listen, and e common-sense engineer to 
whom I have disclosed my theory of natural flight admits 
it to be correct and mechanically feasible. 

We, as the richest nation, should most certainly be the. 
first to ‘‘conquertheair.” It is only a question of money. 
Why not form a British Aerial League of capitalists, nob 
inventors ? 

I hope Captain Windham will do this instead of merely . 
confining his efforts to the founding of an Aeroplanists’ 
Club, and that he will suceeed in bringing together a few 
practical engineers and men of means to talk the matter 
over, and hear what there is to be said upon this subject. 

Should Mr. Hammond care to call upon me, I shall be 
very pleased to show every courtesy to him, or anyone 
who is desirous of helping towards the practical solation 
of what is undoubtedly the most interesting prob!em of 


the day. 
Yours faithfully. 
Grorcr L. O. Davipson. 
60, Jermyn-street, London, 8.W., September 21, 1908, 





To Tae Eprror or ENGINgERina. 

Sin,—There can be but one sentiment touching the 
deplorable disaster befalling Mr. Orville Wright, and the 
worse fate of his fellow passenger, after such a brilliant 
series of flight records. Personally the news caused me 
& most painful shock, as I feel that the brothers Wright 
are old and valued friends. Sad and costly as the expe- 
rience is, it has the usual redeeming quality of such hap- 
penings, in having taught ite vai lessons, and it is 
very improbable that a similar accident will oocur again. 

It is a significant fact that the primary cause of the 
accident was the failure of one of the twin propellers—a 
tearing off of one of the wooden blades, thus, of course, 
disabling it, while the other propeller continued runnin 
and at suddenly accelerated speed, immediately followe 
by an inevitable sudden swerve to one side when flying at 
nearly 40 miles an hour. 

This occurrence seems to me to teach the following 
urgent lessons, and in no way to condemn, nor reflect 
upon, the Wright type of aeroplane, which has abundantly 
proved its efficiency and controllability under all ordi- 
nary conditions. 

1, The vital necessity of designing and constructing 
propellers of absolutely reliable strength, that can be 
run at the necessary working s: with safety. 

2. That wood as a material for propellers.is unsuitable, - 
~ re) ~~ to grave ~ , . “ 

; t one central pro; r for seri ropulsion is 
preferable to twins for several eng 


4. That at the t stage it is scarcely necessary to 
fly at heights of fi ft. and ppwards. J ‘ 
It is reassuring, and mustbe a very welcome relief to 


all, to know that Mr. Orville Wright is now fairly on the 
road to recovery, avng to win other laurels, with the 
cruci 


advantage of past 
Vous faithfully, 
61, Parliament H1ll Mangione, Li len Gardens, 
Highgate-road, N.W., abs emmy 1908. 


Srpney H. Hoivanps. 

Geet Stames - SrrtzpercENn.—Both the Baahe Vee. 
wegian the American companies appear to 
working steadily at Spitzbergen, the according 
to recent reports, with 105, the latter with 100 men. The 
latter company has completed a rope line of some 4000 ft. 
in length, a — a a direct from ep na 
tot uay, and t Anglo. orwegian company is er- 
stood > be contemplating the construction of a similar 
line next year. ae Ky the Spitz coals 
appears to be satisfactory; but the forthcoming inter- 
national commission, whic ne da: bo ee me | 
ery long,*it is expected, wi ve with an 
settle the question of rights and ownership, will have a 
difficult task. The American company has, for instance, 
** claimed ” extensive areas. 
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PLATE XXV 


2000-H.-P. DIRECT-CURRENT MOTOR FOR DRIVING CONVERTER BLOWEP. 


CONSTRUCTED BY THE FELTEN AND GUILLEAUME-LAHMEYERWERKE, A.-G., FRANKFORT. 


ENGINEERING, Septemsper 25, 1908. 





(For Descriptions, see Page 405.) 
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Fic. 2. Starting anp Speeep-ReGuLaTING APPARATUS. 
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(For Descriptions, see Page 405.) 


2000-H.-P. DIRECT-CURRENT MOTOR FOR DRIVING CONVERTER BLOWER. 


CONSTRUCTED BY THE FELTEN AND GUILLEAUME-LAHMEYERWERKE, A.-G., FRANKFORT. 


ENGINEERING, SepremsBer 25, 1908. 
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Fie. 1. GeNerat View or 2000-Horse-Power Direct-Current Moror. 

















Fig. 2. 


STARTING aND SpEED-REGULATING APPARATUS. 
































a) 
So 
fay) 
a 


95 


SEPTEMBER 


(1ap ebvg v8 ‘uondrswsaq 10g) 
‘CUOGTASSNG ‘SUYMANIONA “OO GNV SHIYM AA ‘SUSSHW AMD AALONULSNOO 


‘ANIHOWAN ONITIIN GNV DNIddVL ONIAXZORE TVLNOZiAGCH 


ENGINEERING, 








(‘1% 24mg anf OL) 


1908 


25 





SEPTEMBER 


ENGINEERING, 








O | 





~ 

+ 

> 

S (1z¢ abog ves ‘woudisoseq soy) 
4 

is 

< 

— 

a 


“AMOGTASSG ‘SHUAANIONAT “OO GNV SHIA YA ‘SUSSHW Ad AALOAULSNOO 


| ANIHOVNW ONITIIN GNV ONIddVL ONIYOR TVLNOZIYOH 















Sept. 25, 1908.] 


ENGINEERING. 





413 





AGENTS FOR “ENGINEERING.” 


Acuenanny. 2 ee and Gotch, Melbourne; Sydney ; Brisbane ; 
e le 


Turner. and Henderson, Sydney, N.S.W. 

T. Willmett and Co., Townsville, North Queensland. 
W. ©. Rigby, Adelaide, South Australia. 

Melville and Mullen, Melbourne, Victoria. 

Austria, Vienna: Lehmann and Wenvzel, Karntnerstrasse. 

Beem : E. F. Satchell, 314, Place du Chatelain, Lxelles-Brussels. 

CanaDA, Toronto, Ont.: Wm. Dawson & Sons, Manning Chambers. 

EpINBURGH : John Menzies and Co., 12, Hanover-street. 

Francs, Paris: Boyveau and Chevillet, 22, Rue dela Banque. For 
Subscriptions and Advertisements, L. Fournet, “‘ Revue 
Mineralurgique,” 31, Rue de la Victoire. Also for Advertise- 
ments, Agence Havas, 8, Place de la Bourse. 

GerMANY, Berlin : A. Asher and Co., 13, Unter den Linden. 
Frankfurt-am-Main : For Advertisements, G. L. Daube & Co. 
Leipzig : F. A. Brockhaus. 

Mulhouse : H. Stuckelberger. 

Guaseow : William Love. 

Inpia, Calcutta: Thacker Spink, and Co. 
Bombay : Thacker and Co., Limited. 

IraLy : U. Hoepli, Milan, and any post-office. 

LIVERPOOL : Mrs. Taylor, Landing Stage. 

MANCHESTER : John Heywood, 143, Deansgate. 

New ZEALAND : Gordon and Gotch Proprietary, Limited, Welling- 
ton, Auckland, and Christchurch. 

Norway, Christiania: Cammermeyer’s Boghandel, Carl Johans 
Gade, 41 and 43. 

RotrerDAM : H. A. Kramer and Son. 

Sourh Arrica: Oentral News Agency, Limited, Head Office— 
Johannesburg ; and Pretoria, Cape Town, Port Elizabeth, 
Bloemfontein, Durban, and their various Branches and 
Bookstalls ———— South Africa. Also Cape Town: 
Wm. Dawson and Sons, 31, Long-street. 

ee Gordon and Gotch Proprietary, Limited, Launceston ; 

obart. 


Unirsp States, New York: W. H. Wiley, 43, East 19th-street. 
Chicago: H. V. Holmes, 957-958, Monadnock Block. Sole 
Agents for Advertisements in the United States :—Morse 
International Agency, 19, West 34th-street, New York. 


- ADVERTISEMENT RATES. 





The c 
lines or under, and eightpence for each additional line. 
averages seven words. Payment must accompany all orders 
for single advertisements, otherwise their insertion cannot be 

teed. Terms for displayed advertisements on the wrapper 
and on the inside pages may be obtained on application. The pages 
are 12 in. deep and 9 in. wide, divisible into four columns of 2} in. 
width. Serial advertisements will be inserted with all practicable 
regularity, but absolute regularity cannot be guaranteed. 

Advertisements intended for insertion in the cur- 
rent week’s issue must be delivered not later than 
5 p.m. on Thursday. In consequence of the necessity 
for going to press early with a portion of the edition, 
alterations for standing advertisements should be 
received not later than 1 p.m. on Tuesday in each 
week. 


SUBSCRIPTIONS, HOME AND FOREIGN. 


“ENGINEERING ” can be supplied direct from the Publisher, 
oe free, for twelve months at the following rates, payable in 
vance :— 


The line 














For the United Kingdom............ 21 9 2 
ae i £1 11 6 ($7.65) 
in paper copies .......... . 
Thick WS gadis £1 16 0 ($8.75) 
For all other places abroad— 
Thin paper copies .......... £1 16 O 
ick A. ew enemicak #2 0 6 


All accounts are payable to ‘* ENGINEERING,” LIMITED. 
Cheques should be crossed ‘‘ Union of London and Smith’s Bank, 
Limited, Charing Cross Branch.” Post-Office Orders should be 
made payable at Bedford-street, Strand, W.C. 


Offices for Publication and Advertisements, 
35 and 36, Bedford-Street, Strand, London, W.C. 
TELEGRAPHIC Appress—* ENGINEERING,” LONDON. 
‘TELEPHONE NUMBER—3663 GERRARD. _ 


CONTENTS. ——- 
PAGE | 
Electrification of the Mel- 





PAGE 
The Franco-British Exhibi- 


for advertisements is three shillings for the first four | C&8S, 


NOTICE OF MEETING. 


Tue Iron AND Stee. InstiruTe.—On Monday, Tuesday, Wednes- 
day, Thursday, and Friday, September 28, 29, and 30, and 
October 1 and 2, in Middles rough. Programme :—On Monday, 
September 28, a conversazione will be held in the Town Hall, the 
| omg being received by the Mayor of Middlesbrough. On Tues- 
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the Mayor at the Victoria Hall. Subsequently papers will be 
read and discussed, new by-laws being also considered. 
In the afternoon visits will be paid to the works of Messrs. 
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Durham Electric-Power Company, Limited, and the Newcastle- 
upon-Tyne Eleetric Supply Company, Limited, and of the Tees 
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Dockyard of Sir Raylton Dixon and Oo., Limited, and the works 
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THE ENGINEERING TRADE SETTLE- 
MENT ON THE NORTH-EAST COAST. 


GENERAL relief will be felt at the result of last 
week’s ballot of the workmen involved in the engi- 
neering trades’ dispute on the northern rivers. At 
the same time the margin in favour of the long- 
delayed acceptance of the employers’ terms, 
though proportionately larger than it was in the 
case of the woodworkers, is much less consider- 
able than might reasonably have been expected ; 
and it is, perhaps, not without significance that 
the votes in favour of the settlement were rela- 
tively fewest in the case of the men belonging to 
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It would seem, therefore, that, of the total 


1| number voting, the majority was 5 per cent. in the 


case of the principal society concerned, but 41.5 per 
cent. and 32.5 per cent. respectively in the case of 
the other two unions. It should further be noted 
that members of the Amalgamated Society received 
strike-pay at the rate of 1/. a week, whilst those of 
the other two societies received a smaller benefit. 
This factor may not have been without its influence 
on the voting, and it is, ora a question whether, 

the community, strike-pay 
is not being paid on tooliberala scale. The point is, 
it is true, eminently one for the members them- 
selves to decide ; but in times of depression a man 
who knows that he is somewhat inefficient and 
likely to be one of the first to go when a reduction 
is necessary in the staff, must be strongly tempted 
to endeavour to push matters to a strike or lock- 


be | dispute ma 








out, so as to get the advantage of the strike-pay 
instead of being compelled to put up with the 
smaller out-of-work benefit. In the present case, 
one-quarter of the strike pay was supplied by the 
General Federation of trates Unions, and the 
remainder from the funds of the societies concerned. 
A pound a week is unquestionably a living wage, 
and some of the younger men may really prefer to 
obtain this for nothing than to earn 36s. by hard 
work. Unfortunately, a vast mass of unskilled 
workers have also been thrown out of employment 
by the dispute, and for them there has been no 
such substantial subsistence allowance, and their 
sufferings must undoubtedly have been great. 

A short réswmé of the origin and progress of the 
be useful. As a consequence of: 
the great dearth of orders in the shipbuilding 
trade which characterised the closing months of 
last year, notices of reductions in wages were issued, 
and these, after some demur, were accepted by’ 
many of the important trades concerned. In the 
shipyards, however, the woodworkers failed to fall 
into line with the other skilled trades, and, throw- 
ing over their officials, struck against the proposed 
reduction, and only yielded last May. 

Similar reductions also became necessary in the 
engineering trades. At the outset the employers 
here asked for a concession of 2s. per man off 
time-rates and 5 per cent. off piece-rates. This 
was strongly objected to, and in accordance with 
the terms of the engineering trades’ agreement for 
the avoidance of friction and stoppages of work, a 
series of conferences next took place in London 
between the representatives of both parties, or 
perhaps it would, as matters turned out, be more 
accurate to say, between the representatives of the 
employers and the delegates of the men. Whilst 
the former were empowered to act on behalf of the 
employers as a whole, and to enter into a binding 
agreement, the latter had no such authority, and 
any terms agreed to by them had to be ratified 
by a ballot of the men affected. As a result of 
these conferences the reductions originally asked 
for were halved, and the dcnend te modified 
was then balloted on, the result being declared 
on February 18, 1908. The numbers were 6140 fora 
strike, and 1307 against. On the next day the strike 
commenced, and on the day following Mr. Lioyd 
George intervened and arranged for a further con- 
ference between the parties. On February 22 a 
provisional agreement, very moderate in character, 
was arrived at and submitted to the men, who were 
strongly advised to accept it by their executives. 
It provided that the rate of wages hitherto paid 
should be continued till Easter, and that the ques- 
tion of a reduction should be submitted to a referee, 
to whom each side was free to state its case. The 
ballot on this proposal was held on Saturday, 
February 29, and the result, published on March 5, 
still showed a majority of 2783 in favour of a strike. 
A still further attempt to induce the men to 
take up a less intransigeant position was made next 
day by Mr. Lloyd George, the proposal, set forth 
above, being modified by the vision that the 
referee should be appointed by Mr. Lloyd George 
and Mr. G. N. Barnes acting together. In agree- 
ing to this the employers gave very ample evidence 
of their faith, since men with a case 
would hardly care to submit it to the verdict of a 
referee selected by a representative of their oppo: 
nents and by a strong party politician, able and fair- 
minded though that gentleman had proved himself 
to be. Nevertheless, in spite-of this, or perhaps, 
indeed, because of it, the ballot taken on March 18 
still showed a balance against a resumption of work, 
the figures being : for the pro 3693 ; against, 
4356. On March 20 the employers deemed it neces- 
sary to revert to their second ;proposal, of a reduc- 
tion of ls. per week in time-wages and 24 per cent. 
in piece-prices. These terms weré accepted by the 
non-society men, who forthwith returned to work, 
and a few days later Mr. G. N. Barnes resigned his 
position as secretary to the Sara rene: Society 
of Engineers, as a protest against the way in which 
the workmen had scouted the advice of their chosen 
representatives. No further conference between 
the two parties to the dispute took place till 
June 15, and that proved wholly abortive. At a 
mass meeting of the men, held five days later at 
Newcastle, a resolution was carried unanimously to 
the effect that the men ‘‘ would consider no pro- 

for returning to work other than the with- 
wal of notices for a reduction of wages.” 

During all the period covered by these trans- 
actions the action on the employers’ side had been 
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confine! to members of the North-East Coast 
Association ; but on July 29 the Eogineering Em- 
ployers’ Federation met at York, and resolved to 
support the local association. Following this, an- 
abe ballot of the men was taken, three questions 
being submitted to the vote, as:follows :— 

‘1. Shall the North-East Coast Committee be 

empowered to obtain the best terms possible, sub- 
ject to endorsement by ballot vote of North-East 
Coast members.” This received in its favour 1178 
votes. 
‘2, Shall the Executive Committees of the three 
societies involved be empowered to obtain the best 
terms possible, subject to a ballot vote of the 
North-East Coast members.” The votes in favour 
of this proposal were 4084. 

‘3. Against both these propositions.” This 
third alternative received 2119 votes. 

Two days later—that is, on August 20—before 
the result of this voting could be acted upon, 
the Employers’ Federation announced that unless 
matters were poy settled there would be a 
general lock-out, and apparently it is this an- 
nouncement which has at length secured peace. 
On September 3 Mr. Winston Churchill saw Sir 
Andrew Noble, and arranged for a further confer- 
ence between the executives of the societies and the 
Engineering Employers’ Federation. At this con- 
ference the terms accepted at the last ballot were 
drawn up. They provided that ‘‘the men accept 
the reduction of 1s. per week off time-wages and 
24 per cent. off piece-prices, no alteration in wages 
to take place for six months, and a conference to 
be called within four weeks after the resump- 
tion of work to discuss machinery for preventing 
stoppages of work in the future.” These terms 
have, as already stated, now been accepted. It was 
subsequently arranged that the men should, on 
Wednesday last, leave their names and addresses 
and board numbers with their former employers, 
who, on the same day, would communicate with 
as many as could be started at once, and request 
them to commence work on Thursday (yesterday) 
morning at the usual hour. As soon as places can 
be found for the remainder, notice will be sent to 
them. 

Thus ends the most serious dispute in the engi- 
neering trades since the great strike and lock-out 
of 1897-8. From that it differs in the fact, how- 
ever unwise the men may have been, they were, in 
this instance, fully within their —_— in refusing to 
accept a reduction in the rate of pay. The most 
serious feature of the 1897 dispute was that the 
men were in effect claiming that their delegates, 
and not the proprietors, should control the shops, 
and the result had been, in many works, as is well 
known, a greatly lessened output in spite of im- 

roved equipment. At Newcastle the — has 
eee a fair and square one on the return the work- 
man is to tn tr his labour ; and, however ill- 
judged his action has been in this case, few will 
deny his right—and, indeed, his duty—to obtain 
for Limeelf the best terms possible. In this instance 
his mistake has lain in not recognising the impossi- 
bility of his contention that all the losses due to 
bad trade shall fall solely on the shoulders of 
the shareholders of the different works. His local 
leaders have made constant reference to the high 
dividends paid by the Elswick Works, but nothing 
has been said concerning the 38,000/. lost last year 
at Jarrew, or the 17,0001. lost at the Middleton 
Works, on the Tees. Apparently the workmen fail 
to realise that an undertaking which does not 
pay more than 5 per cent., even in boom times, 
is likely to do little for industrial p Com- 
plaints have been frequent that little pioneer 
work in electrical engineering is being done in the 
United Kingdom. e three-phase system of dis- 
tribution was developed elsewhere, and the same is 
being the case with the single-phase system of 
electric traction. ‘The explanation lies largely in 
the very moderate returns, to say the least, reaped 
by the shareholders in our large electrical engineer- 
ing works. When shareholders receive high divi- 
dends they do not complain of directors expend- 
ing even relatively large sums on experimental 
work, much of which in the very nature of things 
must prove abortive. When dividends are low, 


or, still worse, missing, as has been too frequently 
the case of late years in the electrical industries, 
all speculative expenditure of this character is 
bound to cease ; and should such a ‘condition of 
affairs become general, the engineering trades would 
be reduced to the position of having to import all 
improvements ready made, in place of originating 





them. There certainly of late years have been 
far too frequent instances of such a procedure, 
which is quite inconsistent with a healthy growth 
of the industry. 

Another noteworthy point in relation to the 
past dispute has been the persistent and repeated 
refusal of the men to follow the advice of their 
own elected leaders. This refusal to treat their 
delegates as representatives makes the position of 
the employers’ representatives at a conference an 
excedingly difficult one, and the peaceful settle- 
ment of trade disputes would be greatly facilitated 
if trade-unionists would endow their executive 
officers with fuller powers to conclude agreements 
direct. No doubt there is much that may be urged 
against this course, since corrupt or dishonest 
officials may abuse their trust for their own advan- 
tage. In America, for instance, the building trades 
‘* bosses ” have been known to regularly blackmail 
employers by threatening them with strikes on one 
pretext or another. A curious feature of this case 
was that this practice, when finally exposed, seemed 
to excite little resentment amongst the men who 
had been used as the pawns in the game. Whilst 
this danger does exist, precautions against such an 
abuse of power would not appear to be impracti- 
cable, ad eat the men will agree to repose fuller 
confidence in their official leaders in the future, it is 
difficult to see how disputes can be prevented from 


‘reaching the acute stage of a strike or lock-out by 


conferences between the delegates of the two 
arties concerned, of which those on one side only 
~ the power to enter into binding agreements. 

Ruskin, who will always rank high as a prose 
poet, however lowly _— may rate him as a 
thinker, once demanded that, as the captain of a 
ship who, in case of famine, must share his last 
crust with the men, so the manufacturer in any 
commercial crisis or distress is bound to take the 
suffering of it along with the men, and even to take 
more of it for himself than he allows his men to 
feel. False as is the analogy here presefited, the 
men on the North-East Coast have in the present 
instance gone one better and claimed that all the 
loss and suffering, and not a part only, should fall 
on the proprietors. They have demanded almost 
explicitly that the works should be carried on ata 
loss for the benefit of the men, an arrangement 
which would be analogous not so much to the 
captain of a — sharing his last crust with the 
men, as to his allowing them to break up for fire- 
wood a wooden ship temporarily short of fuel, but 
otherwise perfectly seaworthy. 

Considered in the abstract, the wages of a skilled 
workman even in boom times cannot be considered 
excessive for a man to bring up his family on in 
health and reasonable comfort. Unfortunately, 
however, abstract discussions are of little assistance 
to a solution of the problem of finding orders in a 
depressed market. The question that then arises 
is not how high a standard of comfort should be 
the lot of the workman in a Utopia, but how much 
can the trade afford to pay without dissipating 
their power to execute work at all. Cases are on 
record where individual proprietors, recognising 
—to the credit of their hearts, if not to that of 


their heads—the sufferings of workless men, have in 


bad times carried on business at a heavy loss rather 
than join in a lock-out; but the result has too 
often been that the business has passed into the 
hands of receivers, and been wound up, so that 
the kindness of heart shown has really proved in 
the sequel more disastrous to the workmen con- 
cerned than would have been the callous indiffer- 
—, to all but commercial paar wot of - 
employer portrayed, as typical, by eloquent, but 
short-sighted, labour orators. 

In a letter sent last week to the Trade Unions 
represented in the shipbuilding industry, Sir 
Christopher Furness deals with this phase of the 
recent struggle. He points out that the accounts 
for the Middleton Shipyard for the past year show 
a deficit of 17,206/., which, together with the 
interest on the capital involved, has had to be 
made good by the profits made in other depart- 
ments of his company’s business. The prosperity 
of the latter as a whole has, it may be noted, 
been loudly acclaimed by the local leaders of the 
men in the recent dispute as a good and sufficient 
answer to the demand made for a reduction of 


wages in the shipbuilding industry, which it would | passed 


seem from the actual condition of affairs they 
wished should become a sort of pensioner on the 
other trades in which the company in question is 


engaged. 





Obviously, however, the directors of a great 
undertaking cannot thus betray the trust of those 
who have supplied them with the funds necessary 
to the conduct of the business. In the present 
instance, the building of ships is but a small part 
of the extensive operations of the company con- 
cerned, and Sir Christopher states frankly that 
unless some means can be found to guarantee 
greater freedom from constantly recurring labour 
troubles, the yard in question will be permanently 
closed. He has, he proceeds, a scheme which he 
thinks may meet the difficulty, and asks that the 
unions concerned shall send representatives to dis- 
cuss this with him at a meeting arranged for 
October 7 next. In the meantime no hint of the 
nature of these proposa!s is forthcoming. 

In conclusion, the result of the dispute on the 
North-East Coast exemplifies once again the 
futility of a strike on a falling market. To do the 
executives of the unions justice, this appears to 
have been recognised by them at the outset, but 
their advice was unheeded by the men as a whole, 
and, unfortunately, it would seem that this unintelli- 
gent appreciation of prevailing conditions is to find 
a parallel in Lancashire, where a similar refusal to 
recognise the necessary concomitants of depressed 
trade has led to a lock-out in which over 100,000 
operatives are involved. 





THE NATAL GOVERNMENT - 
RAILWAYS. 

Tue Natal railways seem to be suffering from a 
form of depression which has become chronic. 
The annual reports of late years all tell the same 
story of stationary or shrinking receipts, with 
expenses tending to rise, although the strictest 
economy isexercised. Of course, the unsatisfactory 


‘state of trade in the colony is at the bottom of the 


mischief, for without trade there can be no railway 
activity, and without traffic no profits. Morevero, 
every effort to improve the situation is neutralised 
by some adverse factor over which the management 
have nocontrol. The disturbances of the organisa- 
tion due to the recent unrest among the natives 
interfered with efficient working in some districts, 
and the serious and inereasing loss of through 
traffic to the Transvaal has been a severe blow to 
the Natal railways. The importance of the latter 


‘source of revenue and the rapidity of its decline 
‘may be 
‘responsible for no less than 56 per cent. of the 


auged by the fact that in 1905 it was 


total receipts, the next year for only 50 per cent., 
while in 1907 the through traffic only amounted to 
47.7 per cent. of the total. The figures, moreover, 
do not merely indicate a proportional loss, which 
might not be inconsistent with a net gain. The 
loss is absolute, for the total revenue of the rail- 
ways, though slightly greater than for 1906, is less 
than in either of the two preceding years, the actual 
figures being: for 1904, 1,933,9341.; for 1905, 


-2,034,937/. ; for 1906, 1,836,916/. ; and for the year 


under review, 1,843,148/. 

It is this loss of through traffic, or Overberg 
traffic, as it is called, which is given the first place 
among the prominent features of the year’s working. 
The revenue from such traffic has decreased by 
139,3091. as compared with 1906, and by 299,384I. 
as compared with 1905. During the earlier months 
of last year the Administration was actually working 
the railways at a loss because of the traflic decline 
to which we have called attention. Towards the 
end of the year a development in the;:coal trade 
fortunately turned the balance, and enabled the 
department to show a small surplus of less than 
9900/. after all expenses, interest, and sinking fund 
had been provided for. It is not-anticipated, how- 
ever, that for sume years the railways will earn 
more than enough to cover the cost of working and 
the interest on capital expenditure. 

The decline of the Overberg traffic is attributed 
largely to the steady diversion of the Transvaal 
import and export trade to the Delagoa Bay route. 
This route is stated to be favoured by preferential 
railway tariffs, but it appears also to have geo- 
graphical advantages for traffic at least to and from 
the eastern part of the Transvaal. Another com- 
petitor to the Natal railways is the route from the 
Cape to the Orange River Colony, which takes an 
increasing proportion of the traffic which formerly 
across Natal. Here, again, it.is alleged in 
the report that preferential rates from the Cape 

rts to certain stations in the Orange River 
Colony unfairly handicap the Natal route. ‘eo- 
graphical considerations do not warrant these rates, 
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and itis hoped that this source of complaint will 
be removed at an early date. The construction of 
the connection between Fourteen Streams, in the 
extreme south-west corner of the Transvaal, and 
Klerksdorp,.which was completed a year or two 
ago, contributes materially to the directness of the 
route from the Cape to Johannesburg, and thus 
also indirectly affects Natal. On the other hand, 
the line between Bethlehem and Modderpoort, 
103% miles in length, opened on July 2 of last year, 
has provided a more direct connection between 
Natal and Bloemfontein, and gives access to the 
rich agricultural and pastoral land of the Orange 
River Colony. Among other ‘foreign lines,” the 
Krugersdorp Zeerust line, 128 miles in length, 
opened a few days later, gives the Natal merchants 
access to the hitherto inaccessible districts north- 
east of Mafeking. Another foreign connection is 
that between Bloemfontein and the Cape railways 
immediately south of Kimberley, which will shorten 
the journey from Durban to Kimberley by 128 miles, 
and will cheapen the transit of Natal coal to the 
Kimberley district. 

The total capital expenditure on the Natal 
Government railways amounted at the end of last 
year to 13,995,7291., of which 302,760]. was ex- 
pended during the year. Slightly less than a 
third of this was used for additions and improve- 
ments to open lines, the remaining two-thirds being 
spent on new branch lines, of which 41} miles were 
opened during the time covered. The longest of 
the new lines was that between Estcourt and 
Weenen, a distance of 28? miles. The others run, 
one from Los Kop to Winterton, 10} miles, and 
from North Shepstone to Port Shepstone, a dis- 
tance of 1# miles. At the end of the year there 
were 126} miles under construction, 12 miles of 
which are from Creighton to Riverside, the latter 
town being 3.8 miles inside the borders of Cape 
Colony. This line is of 3 ft. 6 in. standard gauge, 
but will communicate for some time to come only 
with the coach routes of Cape Colony. The longest 
of the lines under construction is the Stuarts- 
town line, 97 miles in length, running from the 
coast at Alexandra inland to join the Natal Cape 
line at Donnybrook. It is of 2-ft. gauge, and the 
contract time for completion terminated at the 
end of May, this year. The total mileage open 
for traffic at the end of last year was 1064? miles, of 
which 88} miles were worked on behalf of the Central 
South African Railways under agreement. This is 
the length from Bethlehem to Kroonstadt, in the 
Orange River Colony. 

During the year under review 28,0001. was spent 
on reducing grades and curves on the main fine 
Between Ladysmith and Estcourt a deviation near 
Chieveley Station has reduced the grade from 1 in 
35 to 1 in 50, and thus enabled the through down 
load for Hendrie engines to be increased from 325 
to 390 tons. This is a great advantage to the 
coal traffic, which is rapidly increasing in import- 
ance. Near Naval Hill deviations have thse 
carried out by rebel prisoners, who, guarded by 
police, performed their duties satisfactorily, and 
without trouble. The cost was slightly greater than 
if the work had been carried out by contractors, 
but less than Indian or unemployed European 
labour would have cost. On one deviation, the 
experiment was tried of employing unemployed 
Europeans at one end, and Indians at the other. 
The former were paid at slightly higher than con- 
tractors’ rates, but even then they could only just 
make a bare living. Moreover, they had dwindled 
down from 70 at the beginning of the experiment 
tollattheend. This experiment proved that the 
deviation would have been carried out both more 
quickly and more cheaply by contractors. The 
drawback to the Indians was their weak physique. 

A large number of breakages occur in the cast- 
iron guard-rail chairs at the severe curves, and 
this makes the maintenance expenses high. Con- 
tracts for nearly 34,000 steel chairs were placed 
last July, half in England, and half in the 
Colony. The colonial price was slightly higher, 
but the delivery more mpt. When the new 
chairs are laid, there will be over 70,000 steel 
chairs in the road, and it is considered of the 
utmost importance that the cast-iron guard-rail 
chairs should be removed as soon as possible, for 
many have had to be allowed to remain in a broken 
condition awaiting the arrival of the steel ones. 
When the latter are put in, the old 45-lb. guard- 
rails are taken out and replaced by second-hand 
78-lb. rails taken from the main track. 

To further strengthen the main line to meet 








the requirements of the heavy rolling-stock and 
coal traffic, the number of sleepers is being in- 
creased from 11 to 13 per length of rail on the 
straight, and from 12 to 14 on curves where guard- 
rails are used. Altogether it is estima that 
108,328 sleepers are required. They are being put in 
at the rate of about 25,000a year. Colonial sleepers 
were first experimented with, but have proved a 
complete failure. They ‘‘ cracked, split, twisted, 
showed signs of dry rot, and became infested with 
white ants.”’ After being kept on hand for season- 
ing for several months, only a few were fit to 
be placed in the road, and these were completely 
rotted away after 18 months’ service. The experi- 
ments showed that Colonial sleepers were useless 
unless creosoted, and at present a few yellow-wood 
sleepers, creosoted in the Cape Goverment plant at 
Krysna, are being tried. e cost of installing a 
creosoting plant would be about 3000/.—an expense 
which the Administration is not inclined to face 
before its value is proved. A contract for 160,000 
creosoted Baltic eum was let during the year, 
and almost all were delivered by the end of 
December. This is the first large consignment for 
ten years, as trials have meanwhile been made of 
hard-wood sleepers from Java and Australia. The 
decision to revert to creosoted sleepers is due to the 
fact that they are delivered cheaper, they are 
lighter to handle, and the labour and cost of boring 
is less. They last about ten years, which is also the 
life of a creosoted hard-wood sleeper, but have 
a subsequent value for branch lines and firewood, 
whereas the hard-wood sleepers are useless after 
removal from the road. 

The engine mileage for 1907 was 6,145,385, as 
against 5,913,579 for the previous year. The train 
mileage constitutes a record for the Natal railways, 
being 4,855,764, or an increase of 4.9 per cent. over 
that of 1906. The total expenditure on loco- 
motives, carriages, wagons, &c., was 634,761/.—an 
increase of nearly 15,000/., although the expendi- 
ture per train-mile was slightly less, being reduced 
from 7.29d. in 1906 to 6.95d. in the year 1907. 
The total number of locomotives at the end of the 
year was 336, of which 37 are under repairs and an 
equal number awaiting repair. For some months 
of the year the heavy coal traffic has taxed the 
efforts of the locomotive department to the utmost 
to supply sufficient engine power for the work to be 
done. The locomotive superintendent states that 
it is now absolutely necessary that more locomotive 
power shall be provided, and also renews his urgent 
demands for more shed accommodation at the dis- 
trict centres. At Ladysmith 75 per cent. of the 


. | engines have to stand in the open. 


Asan experiment to reduce the cost of locomotive 
maintenance, one Reid boiler and two tender-engine 
boilers have been fitted with steel fire-boxes. It 
is hoped that the change may produce better 
evaporating efficiencies, but there seems no reason 
to believe that it will. The respective claims of 
steel and copper fire-boxes have been discussed so 
often, without universal agreement being arrived 
at, that there is probably not much to choose be- 
tween them for efficiency. The copper boxes are 
more expensive to begin with, but have to be 
renewed less often. The oil allowance to the loco- 
motives has been cut down, and a considerable 
saving thereby effected. How much is not stated, 
and it would be rather interesting to know, in view 
of the fact that from another portion of the report 
we find the item for oil, tallow, and other stores 
per engine-mile to amount to 0.76d., as against 
0.61d. for 1906, and an average of 0.71d. for the 
last six years. ‘ 

The report on the year’s working of the eléctrical 
department shows the same features of retrench- 
ment as are found elsewhere. The largest generat- 
ing station is at Durban, where the plant has been 
increased, and the year’s output raised from 
1,155,077 units to 1,875,789 units. The station 
now includes two 750-kilowatt Willans-Parsons 
turbines, which have been running well. The 
average cost per unit distributed was 0.869d., as 
against 1.075d. the year before, and the supply had 
no interruption. 

Among other information in the report, there 
are many items of general interest, which throw 
light upon the internal policy of the Colony. During 
the year 1075 free Indians have left the service, 
and 867 were taken on. The effect of compelling 
free Indians to pay the poll-tax, and to renew their 
annual licences, has been to cause many of them 
to re-indenture themselves. Eight shipments of 
repatriated Chinese passed through the Colony, each 





outgoing vessel containing on an ave 2244 
coolies. There were twenty-eight fatal accidents on 
the sailways during the year, including nine cases 
of suicide, of which no less than eight were cases of 
suicide by Indians. 

The general impression one gets from the Blue- 
book is that the policy of retrenchment, ruthlessly 
pursued by all departments for several years, has 
probably reached the limit beyond which any 
further reduction of expenses will only involve 
heavy outlay in the future. If it has not, the 

revious costs of working must have been undul 

eavy. It may be good policy to purchase ail 
possible stores in the Colony, even at enhanced 
cost; but one would think it better, during the 
present circumstances, for the railways to buy in 
the cheapest market, and allocate the money saved 
to necessary improvements. Local purchases in 
1907 far exceeded those in any previous year. 
We hope it is not significant of undue economy 
previously that the repairs to carriage and wagon 
stock are becomin a Bg and extensions to 
the shed accommodation are ‘‘imperatively and 
urgently required.” Very little in the way of 
building has been done during the year owing to 
the financial stringency. However, it is a long Ae 
that has no turning, and we are justified in hoping 
that a better state of trade will soon prevail in 
South Africa, and bring with it prosperity to the 
Colonial railways. 





THE RATING OF MOTOR-CAR 
ENGINES. 

Wuitst there has been a marked tendency of 
late years to abolish the term nominal horse-power, 
as applied to some classes of engine, the term still 
holds firmly its position in other cases, though, as 
is well known, it has long since ceased to furnish 
even a rough approximate idea as to the actual 
power of which an engine is capable. Gas and oil- 
engine makers have been much more successful in 
banishing the term than steam-engine builders ; 
but that the term has still its uses is well shown 
by the necessity which has arisen in the motor- 
car trade for establishing a nominal rating of 
motor-car engines. As is well known, the Royal 
Automobile Club have adopted for rating engines 
the simple formula— 


Nominal H.-P. = 0.4 dN, 


where N denotes the number of cylinders, and 
d the cylinder diameter taken in inches. This 
formula, whilst simple, has proved very useful, 
but has a tendency to encourage the building of 
freak designs, the actual brake horse-power of 
which is very different from their nominal rating 
under this rule. The whole question of the nomi- 
nal rating of petrol-engines is dealt with in a very 
exhaustive and illuminative report just issued by 
a sub-committee of the Society of Motor Manufac- 
turers and Traders. The objections taken in this 
report to the Royal Automobile Club rule are three 
in number—viz. : (1) that, taking no account of the 
increase of piston speed with the ratio of stroke to 
diameter, it underrates, and thus encourages unduly 
long strokes ; (2) that, taking no account of the 
increase in mean pressure with size, it underrates, 
and thus encourages, Jarge bores ; (3) that neglect 
of pressure variation may also tempt designers to 
the adoption of troublesomely high compressions. 
It has been pointed out by Mr. Lanchester that 
since the rating formula should be rational, it is 
escential that it shall be of the second dimension 
in length. The Royal Automobile Club rule 
satisfies this condition, but takes, as stated, no 
account of the increase of piston speed possible 
with long strokes. Mr. Lanchester has proposed, 
therefore, a formula of the form— 
Nominal H.-P. = 0.4\/sd'N, 

where s is the length of stroke in inches. This, 
however, is found by the Committee to have the 
effect of encouraging engines with unduly short 
strokes, and Mr. Mervyn O'Gorman has proposed 
to get rid of this objection by making the 


Nominal H.-P. = 0.4 d21%4N, 


8 
where r = a 
The objection taken to this latter formula is that 
no account is taken of the fact that the mean 
pressure increases with the size of the bore, in 
accordance with a rule which the Committee state 
can be expressed as follows :— 
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Let 7 p be the mean effective pressure, as cal- 
culated from the brake horse-power, then 


ns ay 

mae (2 a } 
This rule will, of course, not hold at extreme 
limits, but down to a cylinder diameter of as little 


as 2in. seems to give very good results, and | 1 — a 


may therefore be introduced as a factor into any of 
the ordinary rating formule. Compression, they 
suggest, might, if desired, be taxed on the basis that 
the mean pressure developed in a cylinder is given 


b 
»=0.3P + 53, 


where P is the compression pressure in pounds 
per square inch above the atmosphere. 

As matters stand, however, it is not thought 
that this factor need for the present be taken into 
account, since the danger of pre-ignition is in itself 
sufficient to deter builders from adopting com- 
pressions much above the 70 Ib. to 80 lb. per square 
inch now usual in motor-cars. 

As the net result of their investigation, the Com- 
mittee recommend as the best general formula the 


following :— ; 
Nominal H.-P. = k.d(d—1). N’ 
Vi +k 


where k is a constant to be determined by com- 
parison with the actual results obtained with 
engines of recognised good design. For the range 
in values of r and d@ now common, however, a 
simpler expression can be used, and for standard 
touring cars the Committee propose that the rating 
shall be given by 
Nominal H.-P. = 0.197 .d (d — 1) (r + 2) N, 

whilst for special cars, such as took part in the 
Grand Prix contest, the coefficient should be raised 
to 0.333 in place of 0.197. 

Some interesting data are given as to these latter 
cars, which were, it is stated, remarkable for the 
very high piston speeds obtained. In one case, as 
to vhich exact data were available, the piston speed 
was over 1700 ft. per minute. To make such speeds 
practicable great care had been taken to reduce the 
weights of the connecting-rods, and in one car, 
in which the cylinders were 6.1 in. in diameter by 
4,72 in. stroke, the connecting-rods were cut from 
solid bars of nickel steel, and had a finished weight 
of but 2} lb. each. Very large valves and piping 
were also used. 

In the Grand Prix des Voiturettes still higher 


piston s were used, which ranged from 1950 ft. 
to 2213 ft. ag minute. Here, however, the stroke 
was generally long in comparison with the diameter 


of the cylinder, r being 1.76 as an average of the 
whole of the cars entered, whilst in the big car 
contest this average ratio was 1.03. 





THE FRANCO-BRITISH EXHIBITION. 
MAcHINERY SECTION. 


In our previous articles on this subject, page 
859 of our last volume and page 61 ante, we called 
attention to many of the exhibits on view in the 
Machinery Hall. There were, however, a number 
which we were compelled to omit to notice, owing 
to lack of s at the time, but which are well 
worth careful inspection. 

A these is an apparatus for the control of 
rotary printing machines, which is to be seen at the 
stand of the Adams Manufacturing Company, 
Limited, of Bedford and London. These controllers 
are specially designed for use with the largest print- 
ing machines employed in newspaper work, for with 
them the speed can be made to range from the 
lowest necessary for preparing, to the fastest ? 
required for getting out a late edition. It is 
well known that in newspaper work, where rotary 

resses are used, many ings have to be provided 
or. First a slow start with even acceleration is 
required, or the paper while feeding into the 
machine will be torn, while a slow s must be 
available during considerable peri while the 
machine is prepared for printing. It is important 
also that when the controller is set on this slow 
speed it must not be possible for the motor to 
increase in s above that intended. It must 


also be possible to ‘‘ inch” the machine, as it is 
commonly called, or to move it by small amounts 
at a time, and while doing this there must be no 
doubt that the motion can be stopped instantly at 





any moment. The lowest printing speed is, of 
course, much in excess of the Fighest speed required 
when ‘‘ making ready,” and between these two 
speeds there must be no violent acceleration, owing 
to the danger of tearing the paper. Variation 
of speed while printing is often required owing to 
variations in the work. Another thing that has 


) to be borne in mind. is that a very high starting 


torque is required, which may be several times 
more than the running torque, and, in addition to 
starting, nearly the same torque is required when 
crawling as when running at maximum speeds. 

The *‘Igranic” system of the Adams Manufac- 
turing Company ap to fulfill all these require- 
ments. With it only one compound motor is used, 
which may drive the press direct. The regulation 
is very simple, only one rotary handle being neces- 
sary, which need not be used for starting and 
stopping, for this, as well as ‘‘ inching,” may be 
done by a small switch, which is placed at the upper 
corner of the panel. Any number of these small 
switches may be placed wherever convenient around 
the press. When, however, any alteration in the 
speed of the press is required, it must always be 
obtained by the use of the large regulator handle. 
One. great advantage of the apparatus is that all 
the continuous speeds can be obtained without 
having to rely on resistance in series with the 
armature ; for when external resistance is in the 
armature circuit, any variation of load will, of 
course, produce a corresponding variation of speed. 
In the motors used in connection with these con- 
trollers, resistance in series with the armature is 
therefore avoided. Many other electrical appli- 
ances of interest are also to be seen at this stand, 
including many kinds of switches, controllers for 
cranes, pumps, air-compressors, hydraulic accumu- 
lators, &c. 

Refrigerating plant is well represented by the 
Haslam Foundry and Engineering Company, 
Limited, Union Foundry, Derby, who demonstrate 
how cold-storage is carried out on Haslam’s system. 
The installation comprises an actual room in which 
are placed various articles undergoing refrigeration. 
All the various appliances connected with this are 
also to be seen. e refrigerating-machine used 
does cooling work equal to that done by the 
melting of one hundredweight of ice per hour, 
and the power required to drive it does not 
exceed 2} horse-power, costing (with electricity at 
1}d. per unit) 3d. per hour, and with gas at 2s. 6d. 
per 1000 cubic feet, 2d. per hour. The cost of 
1 cwt. of ice to do the same amount of cooling 
averages about 1s. It is also claimed that the 
atmosphere of the room when cooled by this ma- 
chine is dry, while, when cooled with ice, it is 
more or lesshumid. The machine in use is capable 
of cooling an insulated room of 400 to 800 cubic 
feet capacity to 35 deg. for fresh provisions ;- or to 
25 deg. for frozen goods, when worked from five 
to ten hours per & » according to the weather. 
The plant consists of a compressor, a condenser, 
cooling-pipes for the room, and connecting-pipes. 
It seems to be admirably suited for bacon-curers, 
butchers, dairies, hotels, &c. 

At the stand of the Clay Cross Company, near 
Chesterfield, a conspicuous object is a fuel econo- 
miser for utilising the waste heat from boilers 
of all kinds. This economiser is now well known 
to some engineers, but there are, no doubt, many 
others who will be glad to have an opportunity 
to make a further inspection of it. The appa- 
ratus on view at the Exhibition consists of 160 

ipes made up in sections eight pipes wide, and 
is suitable for high pressures. The pipes are of 
cast iron, 9 ft. long by 4,5 in. in diameter. Their 
ends are turned and are: connected together by 
means of top and bottom boxes, which are 
bored to standard gauge, the whole, when forced 
together, forming metal-to-meta] joints. The top 
boxes have internal or external lids, as may be 
desired. One of these internal lids is shown in 
Fig. 1. Each top box is fitted with a ‘‘ master 
lid,” which enables the remainder of the internal 
lids to be removed through the seating of the 
master lid. The necessity of removing the top 
branch-pi as in the old system, is thus done 
away with. The master lid can also be removed 
from the top box through its own seating. One of 
the exte lids may seen in Fig. 2. These 
are supplied, instead of the internal lids, if required, 
for pressures up to 120 Ib. per square inch. The 
flanges of the branch-pipes are faced for the top 
and bottom of the economiser, and access-lids are 
provided for the latter, to facilitate cleaning out. 





Each pipe is kept clean by means of triple scrapers, 
which have chilled and bevelled edges. These kee 
the outsides of the pipes free from soot, and, it is 
stated, never jam. These scrapers are actuated by 
g.7 'g 3. 
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gearing which has pusitive reversing motion, the gear- 
ing being placed on the top of the economiser, out- 
side the flue. One of the scrapers is shown in Fig. 3. 
Messrs. W. H. Bailey and Co., Limited, Albion 
Works, Salford, Manchester, among a variety of 
air-compressors, reducing-valves, &c., have on view 
a speed-indicator for motor-cars. The action of 
the instrument depends on the tendency which 
fluids have to bank up on the sides of the vessel 
which contains them when the latter is spun 
rapidly round. This action, caused by centrifugal 
force, was made use of many years ago by 
Mr. C. W. Siemens, and was utilised in the construc- 
tion of an engine governor. In the instrument at 
Messrs. Bailey’s stand the vessel which revolves con- 
sists of two parts—an upper and a lower—which are 
connected together by three tubes, one of which 
(in the centre) is of glass, while the outer ones are 
of brass. The lower chamber and the tubes are 
filled with liquid, which, when the vessel rotates, 
falls in the centre tube and rises in the outer ones 
into the upper vessel, the level of the liquid in 
which depends on the speed at which the appa- 
ratus revolves. In the centre tube there is a 
float. which rises and falls along a scale and acts 
as @ pointer, indicating the speed at any time. 
This scale can as long as that on any 
circular indicator, while the divisions are all 
practically equal in length, and the instrument 
ives good open readings from zero to 50 miles on a 
a, of scale of 43 in. It is claimed that it 
requires so little power that a driving band of one 
thread of sewing cotton can work it at full speed. 
Among labour-saving machines the ‘‘ D. B.” pro- 
jector for charging coal into gas-retorts is now 
well known among gas engineers, and is looked 
upon with well-deserved favour. It may be 
seen at the stand of Messrs. W. J. Jenkins 
and Co., Limited, of Retford, where also, in addi- 
tion to a full-sized apparatus, including a measur- 
ing chamber, a complete model of the appliance 
may be seen at work. The measuring chamber 
is not an essential feature of the apparatus, though 
it is a desirable one; for if the size of the coal 
varies widely, it is probable that the charges 
will be irregular, in case the machine-man has no 
check to guide him in putting the same weight of 
coal into each retort, and consequently there 
will be considerable variation in the amount pro- 
jected. We described and illustrated this machine 
on page 444 of our eightieth volume. At this 
stand may also be seen Genders’ slideless switch 
for points and crossings. In this appliance the 
tongues of the switch, instead of sliding along 
the bearing-chairs when moved, are carried on 
a bar which is supported by two rocking cranks, 
which are placed underneath the bar not far 
from its ends, and can rock over from side to 
side. As this rocking motion takes place trans- 
versely to the line of rails, the ends of the tongues 
are moved over, but instead of a sliding motion 
between the tongues and the chairs, and the con- 
uent considerable friction, the tongues are 
slightly lifted from the chairs and are swung over 
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to the other side, where they again fall.(due to the 
cranks on which they are carried going past the 
vertical), and take a bearing on the chairs. The 
switch is’ actuated in the usual way by a rod from 
the side. The advantages claimed for this switch 
are that it is easy in operation, there is no trouble 
from expansion- causing improper closing of 
points, the switch is certain to go home and fit 
close against the stock-rail, there isa great decrease 
in friction and economy in oil, and much less wear 
and tear than in the ordi switch. 

The Power-Gas Corporation, Limited, Stockton- 
on-Tees, show a Mond gas-plant outside the Hall 
sufficient. for generating gas equal to 2000 horse- 
power per hour ; but in addition to this they have 
a very complete smaller installation of suction- 
gas plant at their stand inside. This plant is 
known as the ‘*‘ Mersey.” It consists of a gene- 
rator built up of steel boiler-plates, and lined with 
special firebrick. On the top of this there is a 
rotary stoking-valve, arranged so that no air can 
find its way through the valve while stoking 
is being done. An external type of vapouriser 
is used, round the central pipe of which special 
cups are fitted, which contain a fibrous mate- 
rial which absorbs moisture, and so provides 
a large surface for the evaporation of water. The 
washer is made of steel boiler plates, and is pro- 
vided with an iron grid, on which coke is placed. 
The producer has mn designed: with @ view: 
of continuous working, and it is claimed - that it 
will accommodate itself more readily than many 
others to considerable variations of load. The 
same firm also make a type of producer known 
as the ““H.G.,” which turns out a high-grade 
gas suitable for lighting, brazing, annealing, 
wire-tempering, glass manufacture, smelting, ‘c. 
The temperature of the flame of this gas is very 
high, being, it is said, about 5200 deg. Fahr., and 
the calorific value of one cubic foot is from 250 to 
300 B.T.U., according to the fuel used. Almost 
anything that is combustible may be employed, 
including wood-blocks, wood-chippings, peat, &c. 
Should bituminous coal be adopted, all the tar is 
destroyed before the gas leaves the generator. 
After having been cleaned, the gas passes to a 
holder, where it is stored. The richness of the 
gas made in this producer is due to the air being 
excluded during the ‘‘make” of the gas, the 
result being that a large proportion of the gas is 
combustible. Messrs. Davey, Paxman, and Co., of 
Colchester, also exhibit suction-gas plants, which 
may profitably be ins a “ 

There is a conspicuous exhibit in the Hall which 
ought: certainly to be visited, particularly by any- 
one who is interested in printing. This is the 
stand of Messrs. Bemrose and Sons, Limited, 4, 
Snow-hill, London, E.C., and Midland-place, 
Derby. It is of interest because of the variety of 
work and machines to be seen, and of the very 
many ingenious mechanical devices by which hand 
labour is rendered almost unnecessary. 

Some very fine examples of pipe-work may be 
seen at the stand of Messrs. Stewarts and Lloyds, 
Limited, 41, Oswald - street, Glasgow; and the 
United Flexible Metallic Tubing Company, Limited, 
112, Queen Victoria-street, E.C., have a very at- 
tractive stand. Among their exhibits is a length of 
flexible metallic tubing 12 in. in diameter, which is 
the largest size they have yet made. It is suitable 
for a pressure of 50 Ib. per square inch. 

Messrs. Korting Brothers, Limited, 39, Victoria- 
street, S.W., have a very good display of con- 
densers and spray-cooling plant, which may be seen 
at work. A very fine collection of heating and con- 
densing plant, as well as of steam-traps, reducing- 
valves, &c., may also be seen at the stand of Messrs. 
Royles, Limited, Irlam and Manchester, who de- 
monstrate how many and varied are the uses to 
which their indented tubes can be put. The effi- 
ciency of these tubes is, however, well known to 
engineers, 

Incandescent gas-lighting is well represented in 
the Hall, being in evidence at the stand of the Gas 
Undertakings of the United Kingdom, and Messrs. 
Geo. Bray.and Co., Limited, of s, who show, 
with unmistakable clearness, the many advantages 
to be derived from this form of lighting. The stand 
which is, however, probably the most interesting 
in the Hall in connection with gas-lighting is that 
of the Laddite Incandescent Mantle anaes ‘ 
Limited, Audrey House, Ely-place, London, E.C., 
who show the various processes of gas-mantle manu- 
facture. It is not this, however, which so parti- 
cularly attracts one’s attention as the results of 





this process, which are clearly demonstrated 
practical test, as regards the strength of the 
mantles at any rate. One test performed is 
particularly noticeable. A large mantle, some 
5 in. or 6 in. in length and about 1} in. in dia- 
meter, after being “‘ burnt off” is suspended hori- 
zontally by being slung from each end by a silk 
ribbon. Another silk ribbon is then slung from 
the centre of the mantle, and from this a weight of 
+ Ib. is suspended without fracturing the mantle. 
As the bending moment at the centre, ——— 
the distance between the centres of the two en 
ribbons to be about 5 in., amounts, under these 
conditions, to nearly three-sixteenths of an inch- 
pound, it will be seen that with so frail a mate- 
rial the test is pretty severe. Another test to 
which these mantles are subjected without in- 
jury is to place two penny-pieces on the top of 
an ordinary inverted incandescent mantle after the 
latter has been burnt off. The mantles apparently 
carry this load easily—a marked proof of their 
strength. There is also a special apparatus to be 
seen here by means of which the mantles are sus- 
pended, as in actual use, and are then subjected to 
certain vibrations which occur a number of times 
per minute, and, while this is going on, the mantles 
are rendered incandescent, and are extinguished 
also a certain number of times per minute. The 
length of time this goes on before the mantles give 
way is a test of their durability in actual practice. 
The life of these mantles under such rough treat- 
ment appears to be remarkably long. 

To anyone interested in fire-clay goods and 
building materials to resist high temperatures, 
whether for boiler-settings, furnaces, or chemical 
laboratories, there are a number of attractive 
exhibits. Among the firms that represent this line 
are Messrs. Moberly and Parry, Limited, Stour- 
bridge; Messrs. G. K. Harrison, Limited, Stour- 
bridge ; and the Glenboig Union Fire-Clay Com- 
pany, Limited, Glasgow. 

That all-important matter—the lighting of our 
coasts—is very well illustrated by the historical 
exhibit of lighthouses, &c., lent by the Brethren 
of Trinity House. Upon this stand may be seen 
models of those first wonderful erections con- 
structed on the Eddystone rock by the brave, but 
unlucky, Winstanley, by Rudyard, and by Smeeton, 
besides models of structures of more recent date. 
Many of the optical apparatus and of the electric, 
oil, and gas-lamps have roe illustrated by us. 





NOTES. 
THe BournemoutH TRaMWaAy ACCIDENT. 

Tue Board of Trade report on the fatal tramway 
accident which occurred at Bournemouth on May 1 
this year has now been published. It will be remem- 
bered that on that day a double-decked Corporation 
tram-car, carrying nearly forty passengers, ran away 
down Poole Hill, left the rails at a curve, and plunged 
into a garden, killing seven of the passengers and 
injuring twenty-six others. The accident, like so 
many others of its class, was due to the failure of 
the brakes, the failure not being realised until the 
car had attained such a momentum that nothing 
could check its career. The car was a double- 
decked uncovered bogie-car with eight wheels and 


maximum traction-trucks, the wheels leading. 
It weighed about 12 tons unloaded, about 75 = 
cent. of this weight being on the large wheels. The 


wheel gauge was 3ft.6 in. The braking equip- 
ment included (1) a hand-brake working cast-iron 
blocks on all the eight wheels; (2) an electro- 
magnetic track-brake, with four shoes—two on 
each rail. Each shoe had two steel blocks, which 
acted as a powerful electromagnet when supplied 
by current from the motors acting as generators. 

e drag of the shoes on the rails due to magnetic 
adhesion brought pressure to bear on the wheel 
brake-blocks by means of a system of levers. The 
brake acted, therefore, both on the track and on 
the wheels. The retardation of the motors them- 
selves when generating has also a braking effect. 
(3) Besides the foregoing the driver was able to 
reverse the motors. On the day of the accident 
one of the controllers. got locked in working, and 
the car was driven back to the shed from the other 
end. Here matters were attended to, the con- 
troller tested, and the car sent out again. LEvery- 
thing went well for some hours, the etic brake 
being used, and found ectly effective. When 
nearing Poole Hill on the fatal journey the mag- 
netic brake was tried, and proved inoperative. The 





driver, believing that it was merely a temporary de- 





by | fect, tried it again, and when he realised the 


reversed the power and applied the hand-brake. By 
this time, however, the car was quite out of control 
and ran on to its destruction. e reason for the 
failure both of the magnetic brake and one 
power was found in the subsequent examination o 
the te controller at the rear end, although 
apparently in the ‘‘ off” position, was not_so, the 
chen Sosail being so loose on the spindle that it 
had slipped round and so maintained contact. This 
resulted in rendering both the magnutic brake and 
reversal of power inoperative. Major Pringle finds 
that the controller had for some time mn in 
an unreliable condition, and infers either insuffi- 
cient examination or want of knowledge. Neither 
the dépét superintendent nor any of the sub- 
ordinate staff’ knew what effect the incorrect 
position of the reversing barrel would have upon 
the electrical braking equipment. Major Pringle 
appears by no means in favour of the system of 
stabling cars in any of the four dépéts indiscrimi- 
nately, as the responsibility for their condition 
cannot then be fairly apportioned. He also draws 
theattention of the Corporation to the absence of any 
spare coils for brake magnets, recommends an 
improvement in the position of the sand-pipes on 
the cars, advises the relaying of the curve with rails 
having a wider ve, and points out the advisa- 
bility of using the magnetic brake more generally. 
He strongly criticises the organisation of the tram- 
way department of the Corporation on account of 
the division of responsibility, and recommends 
the appointment of a a qualified general 
manager. He also is of opinion that the training 
of drivers is inadequate. 


Iron aND Stee. Inpustry in CHINA. 


The development of industries of all kinds in 
Japan during recent years has, as we have often 
pointed out, been truly wonderful ; but when China 
really begins in earnest to develop its industrial 
resources, the results, from an economic point of 
view, will be far more important than those arising 
from the developments in Japan. China is moving, 
although as yet slowly, Lut there can be little doubt 
that when the large number of Chinese students 
in foreign countries return home, the movement 
will receive a very great impetus. It is therefore 
desirable that the merchants and manufacturers of 
this country should note the steps which are bein 
taken by the Chinese to enter the internati 
struggle for trade. Mr. Hull, the United States 
Vice-Consul-General at Hankow, has published a 
report which gives a description of the Hangyang 
Iron and Steel Works, situated just above the city 
of Hankow. He says that, looking down upon the 
works from a neighbouring hill, the observer is 
reminded of the iron-manufacturing districts of the 
United States—huge chimneys, grim-looking blast- 
furnaces, and acres of roof covering the steel plant, 
meet the eye. The works stand as an example of 
what the foreign educated Chinese can do under 

roper conditions. The works were started by the 

iceroy Chang Chihtung, while in Foochow, but 
just as the machinery was arriving he was trans- 
ferred to Wuchang. He a the machinery 
with him, and had it erec in Hangyang. A 
veritable mountain of the finest ore was found in 
a place down the river, called Tayeh ; and coal was 
already being mined in large quantities at Pingh- 
siang, Kiangsi, about 200 miles up the river. On 
the completion of the works, they turned out a 
considerable amount of finished materials; and at 
the time of the construction of the Peking-Hankow 
railway, in 1898, the plant was able to supply all 
the rails used on the line. The works, however, 
were not successful financially, and the managing 
director realised that they could not Pay unless 
they were enlarged and supplied with the most 
modern machinery. For the last two years 
machinery has been arriving from England and 
Germany. The Bessemer steel furnaces have been 
taken out, and are now replaced by modern open- 
hearth basic furnaces. The steel-mills have n 
greatly enlarged, and fitted with the most improved 
appliances, a considerable part of the machinery 
being operated by electricity. The works now cover 
an area of 120 acres, and employ 3450 Chinese 
labourers, and 20 foreigners as engineers,  elec- 
tricians, and foremen. Two blast-furnaces are now 
in operation, the daily output of pig-iron ay | 
250 tons; and another modern blast-furnace, 
250 to 300 tons capacity per day, is now in course 
of construction. Three open-hearth steel furnaces, 
the daily output of which is 200 tons, are now 
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working, and a fourth furnace is being completed. 
The steel plant adjoins the blast-furnaces, and 
when all improvements are finished the molten iron 
will be drawn from the blast-furnaces into large 
ladles on trucks, and carried over a short railway to 
the steel furnaces without cooling. The Chinese 
workmen in the works are satisfactory, and afford 
plenty of cheap labour. Skilled Chinese mechanics 
and mill-men receive from 5 dols. to 40 dols. (United 
States currency) per month, the average wages 
however, being about 30 cents per day. Cvolies 
and common labourers are paid about 10 cents per 
day. The products of the works are structural 
steel materials, bar-steel, steel sheets and plates, 
angles, T-bars, steel beams, rails of various kinds, 
spikes, bolts, nuts, &c. All the steel is tested to 
the requirements of British Lloyds, British Board 


of Trade, Bureau Veritas, German Lloyds, &c. ; |} 


and the works are well provided with testing- 
machines and chemical laboratories, in charge of 
qualified men; and all steel materials, whether 
inspected or not, undergo a thorough mechanical 
and chemical test. : 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, September 10. 

ConpitI0ns outside of the industries are influencin 
trade and manufacturing, and their seriousness will 
warrant a referenc>tothem. The Presidential Cam- 
paign has opened in earncst by both candidates 
taking the field. It is generally conceded that the 
contest will be very close ; so close, indeed, as to lead 
manufactu-ing interests generally not to enter upon 
any definite plans for 1909 until the political results 
are known—early in November. Both political plat- 
forms promise a reconsideration of the tariff. If the 
present administration wins, the revision will be made 
with as much regard to the continuance of high | ne 
tective duties as ible. If the administration does 
not win, the revision wilkbe made in a spirit hostile 
to high protection. A third influence of an unsettling 
nature is the possible adoption of the policy of enact- 
ing treaties of a reciprocal nature. The hosiery inte- 
rests are hurt by the present treaty with Germany, 
under which our markets are being flooded with 
German goods. The underlying manufacturing senti- 
ment is against eee ge and low duties, but popular 
agitation has reached a point where revision must 
and will come. Until the manner of revision and the 
motive behind the revision aredetermined by the coming 
Nationa! Election the business programme cannot be 
determined upon, which conclusion means much for 
the outlook in 1909. While capital was never more 
abundant, a hesitancy prevails to useit. If the present 
Administration wins, the hammering policy on rail- 
roads will continue, and existing legislation will be 
enforced. 

Notwithstanding these influences, there is quite a 
volume of businees in sight—a volume created 
absolute necessities. Material wears out and must be 
replaced. But the spirit of enterprise is curbed. The 
underlying thought in American management is to 
make present investments more productive of divi- 
dends. Rigid economies are the order of the day. 
Extensions of capacity and facilities must be absolute ¥ 
needed. Future requirements must be met, an 
measured and weighed before they will be provided 
for. But all these conservative views may, and prob- 
ably will, be modified if ne eee decide to continue 
their present political leadership. 


September 16. 


After several false starts the American steel trade 
has taken a genuine move. Stocks which have been a 
menace to cost prices are now almost exhausted. 
No. 2 pig iron, which has been 16 dols. and under, is 
now advancing to 16.50 dols. Fourth-quarter deli- 
veries are filling up. Buyers are showing a desire 
to purchase for next year, but makers, arora 50 get 
17 dols. later, are not running after them. A healthy 
sign is that furnaces are blowing in. Ore shipments 
are increasing, the figures for August being 4,750,000 
tons, but 2,000,000 tons less than for the same time last 
. Total shipments so far this ‘year are 11,985,000 
tons, com td 24,342,000 tons last year. The 
officials of the United States Steel Corporation met, 
and reported a general and steady improvement. This 

ear’s earnings are estimated at 90,000,000 dols. The 
demand for structural material continues to im- 

rove. The placing of an order for 5070 cars by the 
5 a railroad interests has stimulated confid- 
ence. The guess, or estimate, is made that 100,000 
additional cars for goods will be needed next year, 
Idle cars are disappearing at the rate of 1000 a day. 


The estimated total value of land products is placed in 
round figures at 3,000,000,000 dols. Of this, cotton 
contributes 750,000,000 dols., or one-fourth. All cro 
reports are favourable. Harvesting set in this wee 
in Alberta. The requirements of machinery for the 
Panama Canal are helping the machinery trade. 


On 





September 28 bids will be open for twelve electric | corrected by 


locomotives. 

Different railway systems are making up their esti- 
mates for machinery and tools for the coming year, 
with the purpose of placing orders before the end of 
November, Engineering plants and foundries are 
therefore lookin Seoul to see about pig iron. A 
larger amount of work isin sight this year than last. 
The shipyards do not show much activity oa the 
coast, but on the Lakes there are evidences that next 
year will be active. 





‘*GUEST’S LAW OF COMBINED STRESSES.” 
To THE Eprror oF ENGINEERING. 

Srr,—I read with Breat interest the extremely original 
article upon this subject which Professor C. A. Smith 
contributed to your columns some weeks ago, and I 
srl closely followed the correspondence which has fol- 
owed. 

Mr. Scoble apparently believes in the law enunciated 
by Mr. Guest, t in ductile materials it is the shear 
stress that governs the yield-point. Professor Smith 
eg | contrasts the effect of taking Rankine’s assump- 
tion (that the second stre-s on a material does not affect 
the capacity of the material to withstand the first stress) 
with Guest's law; snd he nee, Ragas that under the 
latter a crank-shaft requires to be designed bigger than 
under Rankixe’s assumption. The original article states 
clearly that others have confirmed Guest’s results. 

‘*Rankinite” seems wilfully to misquote Professor 
Smith’s article. Doubtless this point will be dealt with 
by others who have entered the controversy. 

My object in intruding is simply to protest against the 
ermag strain of exaggerated ridicule running through the 
etter from ‘‘Rankinite.” He advances one argument 
which seems to be sensible ; but he is a Tory of Tories, for 
he will have nothing new. 

Guest’s experiments did not confirm Rankine’s theories, 
but Scoble, Handcock, and others confirmed the experi- 


ments. 

‘ Yet ‘‘Rankinite,” in a manner which is of doubtful 
taste, attacks Pr fessor Smith for drawing our attention 
to the peculiar results arising out of recent experimental 
work. On the contrary, the latter deserves the thanks of 
all progressive engineers. 

Yours truly, 
GRADUATE. 


To THE Epitor or ENGINEERING. 

Sir,—Allow me to reply to a letter from Mr. Crowther, 
which appeared in your issue of September 4, page 306. 

He first inquires about the apparatus I used in my ex- 

periments. The rollers had rounded edges, and there 
was no digging of the rollers into the test-bar in the pub- 
lished tests. In my paper the deflections were not 
given; Mr. Smith asked me for them in a recent letter ; 
therefore the matter does not affect my deductions. 
_ The pulley was made of wood and was quite light, also 
it was quite near to the roller supports. The bending 
moment due to the pulley was therefore well within the 
experimental error. 

The — were rigidly fixed in so far that the 
distance between them remained constant. The steel 
may best be described as a high-quality mild steel, and 
was obtained from the Steel Company of Scotland. Un- 


by | fortunately, I had no apparatus at my disposal to make a 


tension test of the steel. 

And now I must deal with an interesting point raised 
in the last paragraph of Mr. Crowther’s letter. He 
asks, ‘‘ Will a steel at one end of the scale obey Guest’s 
law, and a steel at the other end obey some other law? 
If so, what will happen in the case of a steel midway 
between the two” I am quite sure that a ductile steel 
obeys Guest’s law even within er Se limits. 
My tests indicate that a brittle material obeys what we 
may call Rankine’s law; but I am not quite satisfied 
on this point. I have algo made experiments using a 
material which was intermediate in character, but nearer 
the brittle end, and in that case the metal yielded to 
allow a redistribution of strees ; but after allowing for that 
change it followed Rankine’s law. I feel that it would be 
futile to predict further until we have the results of other 
experiments to have repeatedly stated that 
brittle materials do not obey Guest’s law, and there is an 
indication that they follow Rankine’s ; but I am not pre- 
pared to make a definite statement on the latter point 
until I have completed my other tests in hand. 

Now I come to a letter from ‘‘Rankinite,” September 18. 
This gentleman has made out a very case in some 
directions, but has seriously weak: it by saying too 
much. He says that we have simply shown that the 
shearing stress at the yield point is, roughly, one-half the 
tensile stress at the yield point in any given material. 
Incidentally we have done that, but primarily we have 
dealt with combined stresses, and from these we must 
decide the criterion of strength. Any person not wedded 
to the Rankine theory must admit that Guest was correct. 
Since my tests were made, others made in America con- 
the accuracy of Ne aA ene pod — Mon ee of 
indicate any experimen of the theory he supports ? 
I know of no person who Theo enpechnenten in this field 
who agrees with him. 

The dodge by which your correspondent attempts to 
make Mr. Smith prove that 2=1 is quite unworthy of 
him, but the difference in the working stresses for torsion 
and tension is his ctrong point. But I must point out 
that the combined loading is nearly always reduced to 
what is commonly called an equivalent bending moment, 
and this causes most designers to introduce the tensile 
stress in all cases. But is it worth while to support a 
formula based on @ wrong assumption because it may be 


‘on a Beam 





varying the working stress to suit all cases ? 
We must remember that many designers will not be fully 
informed of the facts, and will not make the correction. 
And combined bending and twisting is by no means the 
only example we have of combined stresses, and in th. 
other cases the correction is not easy. 


“ Rankinite” says «ire and Lae are abstract 


quantities, which are inde ent of the range of elas. 
ticity of the material; all they represent is that a bending 


™ @" must be 


moment of = , ora twisting moment of - 
ingcard in order to produce a stress of 1 ton per equare 
inch. This is the universally accepted meaning of the 
terms, and they ought not to be mixed up with the eub. 
sequent elastic: behaviour of the material.” Surely he 
can see that f: and fs must depend on the range of 
elasticity of the material. 

Regarding the remainder of ‘“ Rankinite’s” letter, I 
have dealt with a part of it above; the remainder is 
irrelevant. 

Yours faithfully, 
Wa ter A. Scosie. 





To THE Epiror or ENGINEERING. 

Srk,—Although it is contrary to my practice to reply 
to anonymous letters, I feel that exception may be made 
for once in this case of your correspondent “ Rankinite.” 
His letter may be divided, with your permission, into 
three sections:—(1) Theological ; (2) Engineering; (3) 
‘Personal. 

1. Your correspondent is unable to distinguish between 
an assertion of his opinionated friend upon a psychological 
matter and formulated statements logically Sluced from 
the results of critical experiments. Subject to the accu- 
racy of the experiments, such statements are truth, and 
no amount of abuse affects them in the least. There is 
only one way to assail them or to strengthen our belief in 
them—namely, by experiment, which is what several 
investigators are doing. 

2. It is not at all evident that ‘‘ Rankinite” under- 
stands the point at issue. He quotes Rankine’s formula 
and misuses it. Those combined twisting and bending 
formule are for convenient use in cases where shafts are 
subjected to bending moments and torque simultaneously. 
You can calculate the strength of a shaft under bending 
only aud under torque only without my the combined 
formule at all; and it is usual to employ different stress 
values in designing for the twocases. But when both 
—s moment and torque are applied simultaneously, 
we had nothing experimental to guide us until Guest’s 
work, and he showed that the two formule then in use 
were wrong for ductile materials, and so far the other 
evidence obtained has confirmed his results. 

Rankine gives the rules for design as follows (see 
* Civil Engineering,” Section 174, “ Effect of Twisting 

: ”):—‘*In finding the moment of resistance (M;) 
required to give a beam sufficient strength the following 
formula is near enough to the truth for practical purposes : 


— jm. mt) ,M 
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and the dimensions of the beam are to be computed as if 
this quantity, instead of M, were the bending moment of 
the load.” And especially for crank-shafts he gives a neat 
construction, and then says (‘‘Steam- Engine,” Beotion 75): 
—‘‘Calculate the diameter of the shaft as if to resist the 
bending action of P applied at M. and it will be strong 
enough .to resist the combined bending and twisting 
action of P applied at the point marked P.” 

_ This is quite definite ; the equivalent bending moment 
is to be treated as a bending moment. Also note that 
Rankine does not say that the formula he gives is true ; 
it is what he considers best in the absence of real know- 
ledge. It happens that, according to experiments by 
Guest and others, it-is rather more in error than he prob- 
ably thought for ductile materials. 

‘*Rankinite,” however, boldly abandons Rankine here, 
and also in his relative ratio of tensional and shearing 
stresses. Rankine gives the ratio as about 1.3, so where 
does ‘* Rankinite” get his ratio of 2 from? 

3. In the course of researches upon ductile materials, 
I came across Guest’s work. I can only say that it pro- 
duced a very strong and permanent impression upon my 
mind. ‘‘Rankinite” seems. to think me impressionable. 
T can only say that good work appeals to me, and there 
is good work in Guest’s poate. 

Mr. Crowther pertinently asks what happens in the 
case of brittle and semi-brittle materials—it is what is 
now being asked of the materials experimentally, and we 
hope to have their answers before long. We can get 
= “4 by examining fractures, but we wish for more 
than that. 


I am, yours aregy . 
. . A. Sra. 


Engineering Department, East London College, 
(University of London), September 22, 1908. 





SYMBOLS FOR PHYSICAL QUANTITIES. 
To THE Eprror OF ENGINEERING. | 
Srr,—Now that there has been some opportunity for 
discussing this question, may I be permitted to summarise 
the arguments that have been raised for and against the 
creation of new symbols? . / 
most common objection is, ‘‘ They are like Chinese 
characters ; we could never remember them.” But there 
willybe no necessity to remember How many of us 
can remember w symbol Rankine uses for kinetic 
en ? Is it not sufficient if we see it when we refer to 
his book? Every considerate writer gives a list of the 
symbols he uses, If all writers used the same symbols, 
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we should soon become familiar with those with which we 
are most concerned, and for the rest we would refer to the 
list, just as at present. 

Some objectors do not see why the letters we have at 
present are not sufficient. Lot them try to make a list of 
symbols for the 200 physical quantities for which symbols 
are wanted. After they have made up a list to satisfy 
themselves (if such a thi ing is possible), let them try to 
convince someone else to adopt that list. 

There are about twenty letters, such as m for ‘‘ mas:,” 
t for ‘“‘time,” &c., upon which there is almost universal 
agreement. One or two dozen more stand a fair chance 
of being agreed upon. Beyond these there is hopeless 
confusion, simply because all the good letters are ex- 
hausted. ; 

As to the difficulty of printing new symbols, it is of 
interest to know that twenty-five of the leading technical 
journals of the world published an article containing five 
new symbols given as examples without any difficulty. 
Several of them have exp the view that there is no 
difficulty from the printer's point of view. The types 
supplied to them—which, by the way, cost 1d. for thirty 
—were all of one siz3, and yet each paper used for the 
text of the article its usual stand type. The pub- 
lisher of the Elektrotechnische Zeitschrift thinks that there 
would be no difficulty in arranging with a type-founder 
to wake matrices from which all printers could be sup- 
plied with type. Each printer would keep in stock those 
types which commonly occurred in his paper, and could 
get others on short notice. About thirty new symbols 
would be sufficient for articles on electro-technical 
science. 

Two papers have objected that the symbols cannot be 
set up on a linotype machine. It is, however, usual at 
= ee time to set up mathematical expressions by 

and. 

Several critics have pointed out that the new symbols 
should te bold and simple in outline, so that they cannot 
be easily mistaken for one another. This is, of course, an 
important matter to bear in mind. 

I agree with M. Galliot that the name of the symbol 
should be, where possible, the name of the physical unit 
represented. Where the name of the unit cannot be em- 

loyed, a word of one syllable might be chosen, as, for 
instance, “‘ stroke ” for the length of a piston stroke. 

Some critics say that the number of symbols required 
would be too great. As to that, we can make just as 
many as convenient. The symbol «> became universal 
almost assoon as it was printed. Let us have a few more 
as good as that one} we are ay in need of them. 

Yours faithfully, 
Mites WALKER. 

The Cottage, Leicester-road, Hale, Cheshire, 

September 19, 1908. 





THE MONOCULAR PRISM FIELD-GLASS 
FOR THE ARMY. 
To THE EpiTorR or ENGINEERING. 

Sir,—With reference to a letter signed by ‘Field 
Officer in °84,” and published in your journal of 
February 16, 1900, I beg to quote the following extract :— 

“As regards field -glasses, one could fancy, after 
perusing a recent letter in the Times by Lord Dunraven, 
who was appealing to the — for subscriptions where- 
with to provide a field g for each member of the 
Mounted Sharpshooters Corps, that, given the money, he 
could obtain suitable glasses without any difficulty. In 
this he must have erred, for good glasses are now almost 
unobtainable. The Russian Government has carried out 
many experiments in connection with this matter, and 
found it a very difficult thing to settle satisfactorily. A 
good glass for scouting pu should be achromatic, 
large field of view, a sliding hood, and hinges, so that the 
distance between the visual axes may be corrected to the 
distance between the observer’s eyes. 

_‘‘T fear that the subject has been rather neglected in 
Eaogland. It ought to have received the careful atten- 
tion of our cavalry officers during times of peace. I am 
inclined to the belief that a monocular is preferable to a 
binocular. The former is much more easily held to the 
eye with a single hand, the other hand being occupied in 
one way or another.” 

Such glasses, above described, are now manufactured to 
a large extent, and, in spite of their high prices, readily 
disposed of. Achromatic glass—that is, glass which has 
the power of transmitting light without decomposing it, 
has been made in Jena for many years, and is known to 
opticians as ‘‘ Jena glass.” There is a secret surrounding 
its manufacture, which is only entrusted to a few indi- 
viduals, and therefore the glass works producing it enjoy 
& monopoly which is a most remunerative one. By virtue 
of the utilisation of new types of oculars (eye-pieces), 
protected by patent, manufacturers have succeeded in 
attaining greater sharpness of definition in the marginal 
zone of the field, and in some instances the area under 
observation has been enlarged by more than one-half. 
OF course improvements in mechanical details have kept 
pace with the advance in optical excellence, one of the 
particular aims being to ccanbine lightness with neatness 
of shape and durability. 

Anyone, having once used these ‘modern binocular 
prism field glasses, admits that theysare far superior to 
ordinary bin ve of the Galilean.type, or 
what’ are generally termed opera-glasses. Yet only a 
few of this number can afford to purchase such splendid 
instruments in consequence of the high cost in produc- 
tion entailing a corr ding increase in the price, 
when 
ties embodied 


although the!latter is by no means ex ive, 
taking into consideration the excellent qualities 
in theae glasses. 

_In view of the veloci 
tiles are fired from man | 


ty and rap‘dity in which jec- 
ern guns and rifles, besides the 





long ranges at which combatants can engage each other, 
it is essential that the human vision be assisted by mecha- 
nical and optical means to locate the opponent as quickly 
as possible. The Lee-Metford rifie is sighted to a range 
of 3000 yards, but what use is this to the soldier who can 
hardly discern a man 800 yards, and if the latter be behind 
a rock or cover, not at all? A hail of bullets issuing from 
rifles with smokeless powder may prove very uncomfort- 
able at this distance to an opposing foe, but the chances 
are that out of every 100,000 rounds fired, not even one 
hit would be made; in like manner the opponent could 
make his presence known, but without doing much harm 
to a properly entrenched force. Whereas if each soldier 
be provided with a glass. this would enable him to fire 
more accurately and with less expenditure of ammunition 
and energy. 

During the South African War it cost 250,000,0002. to 
maintain an average of 250,000 troops in the field, which 
amount works out at 10C0/. per man, ard this immense 
army did not kill even 10,000 Boers! The ex for 
killing one was then 25,000/., when it might have 

‘ar cheaper to have bought over all the adult males 
nam to hostilities at 10007. per head, or a third of what 
as been de to exchange the Vierkuleur for the Union 
Jack, and both Boers and British would bea jolly sight 
better off than what they are now. There is no doubt 
that had every soldier nm equipped with good field- 
glasses he would have been more than double as efficient, 
thus costing the nation less for his upkeep during the 
war. and bringing hostilities to a speedy termination. 

With the small army under the British fing, each unit 
costing the country a great deal of expense for training, 
each life is therefore more valuable than is the case in 
Continental armies, where there are millions to take the 
place of the fallen ones; whereas the British soldier 
cannot afford to sacrifice himself in a simiJar manner, but 
must be in a position of dealing as much damage to the 
enemy with as little injury as possible to himself, and 
this can only be effected by each unit being provided 
with a pair of good binocular prism field. glasses. 

These glasses, however, cost more than a military rifle, 
and it is not astonishing that no government has so far 
been able to see its way to equip its armies with them. 
Officers, however, realising only too well their indispens- 
able qualities for warfare, purchase them out of their 
own pockets. 

My argument therefore is that ‘“‘half a loaf is better 
than none,” and therefore recommend the employment of 
monocular prism field-glasses, which possess the same 
optical qualities and mechanical details as the former, but 
without any stereoscopic power for making objects appear 
more distinct and standing out by themselves from their 
surroundings. 2 

he advantages of a monocular prism field-glass are the 
following :— 

1. Its price is less than half that of a binocular of the 
same megbification. 

2. The weight is correspondingly reduced. Since a 
soldier already is burdened with a rifle, bayonet, water- 
bottle, haversack, &c., besides 150 rounds of ammunition, 
half a pound or more leas in weight would be always 
appreciated. 

3. It is more compact, which is most essential, when 
the space occupied by the above equipment is taken into 
consideration, and hence it is less liable to be damaged. 

4. Hardly any manipulation is required. With binocular 
field-glasses, in order to obtain a stereoscopic effect, each 
ocular has to be focussed separately for the individual 
eye, and care has to be taken that the distance between 
the visual axes is adjusted to the inter-pupillary distance 
of the observer; whereas a person using the monocular 
simply places it to his eye, and focusses it as required. 

5. Ten, too, with the prism monoculara now manu- 
factured, the observer need not expose himself, but can 
protrude the objective above or round an obstacle, such 
as a rock, tree, or trench, and thus view the movements 
of the enemy unperceived. : 

With a little extra expense a scale can be placed in the 
image field of a monocular, and thus convert it into a 
range-finder. This device has been known for many 
years. In perspective an object appears all the smaller 
the more remote its distance, and thus if a scale be con- 
structed corresponding to the height of an average man 
viewed at distances of 500 to 1000 yards and upwards, 
then the person looking through a monocular is in @ posi- 
tion to gauge approximately the range of such an indi- 
vidual and adjust the sight of his rifle accordingly. 

Of course all those in possession of good binosulars very 
seldom have anything to say in favour of the simple mono- 
cular, complaining of objects not being viewed so steadily 
and the lack of stereoscopic effect. 

With the exception of the latter feature, the emo 
is a far more useful instrument for its price. When hel 
with both hands, one of which covers the eye not employed 
and resting on the bridge of the nose, not only is it pos- 
sible for the user to see objects just as steadily, but can 
keep both eyes open without tiring the one in use. 


... Yours faithfully, 
Jena, July 5, 1908. Grorce Fovucar. 





CORRUGATION OF TRAM-RAILS. 
To THe Eprror or ENGINEERING. e 
Srr,—With reference to the views expressed by Mr. 
Saunders in your last issue, I have been greatly interested 
in this question for some years past, and whenever I visit 
a strange town I never miss an ne of examining 
the tramway track. As a result of many scrutinies, I can 
— =—— following gen — mi 4 
‘Though corrugation may proceeding in 
all states SF the weather, its effects ll more noticeable 
when the track is in a wet condition and covered with a 
fine greasy mud. 





2. When these conditions exist, it will be found that 
after the passing of certain cars that a succession of bright 
marks appear on the raila, about 2} in. apart. = 

These marks exhibit peculiar and highly significant 
features, the study of which appears to me to offer the 
surest method of fixing the cause of the phenomenon 
of corrugation. ; 

3. On a level road, and where two sets of rails are em- 
ployed—i.e., an up and down line—it will be found that 
the bright marks are not formed at right angles to the 
length of the rails, but are more or less oblique. == 

4 They almost invariably slant inwards in the direction 
of the traffic thus :— 
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The arrows indicate the direction in which the cars run. 

5. Some cars produce brighter and more pronounced 
marks than others; indeed, many cars leave practically no 
marks at all. 

6. Although both rails may be equally corrugated, it 
will be found that no individual car will leave the bright 
marks on both rails at the same spot. The marks appear 
in periods, ranging from a foot to several yards in length, 
and they usually pass from one rail to the other. 

7. It will generally be found that the marks are not 
equally distinct throughout a period; they commence 
faintly, reach a maximum, and then slowly fade away 


again. 

8. Corrugation does not appear to be general through- 
out any town or even a section. It varies considerably 
in degree at different points, and appears to be quite 
irrespective of the density of the traffic. 

The conclusions which I draw from the foregoing are :— 

1. That corrugation is promoted by a slight greasiness 
of the rails, and is connec in some way with the 
slipping of the car-wheels. 

2. The fact of the marks being so bright euggests that 
the rail has been recently subjected to some considerable 
friction, and that ib is as a result of such friction that 
corrugation occurs. 

3 and 4. These circumstances tend to disprove the 
theory that the trouble is due to irregularities produced 
upon the surface of the rails during the process of manu- 
facture (as suggested by Mr. Saunders and many others), 
because it would only be reasonable to expect that any 
marks caused by the rolling-mill would appear either 
along the length of the rail, or, strictly, at right les to 
it. But even supposing that the rolling-mill did uce a 
tendency to oblique corrugation, how is it to be explai 
that the direction of the corrugation is always connected 
with the direction of the trafic, as shown in the above 
diagram. 

5. This shows that the marks are to some extent due 
to a peculiarity in the condition or construction of certain 
individual cars. 

6 and 7. These circumstances appear to point to a con- 
nection between the marks and the swaying of the cars 
from side to side ; and they also show that corrugation is 
only produced when the wheel fianges are either press- 
ing against, or drawn away from, the rail. Whether 
it is caused by the w on. the side to which the car is 
swaying, or by the wheel on the side from which it is 
swaying, I have not yet definitely discovered. 

8. These circumstances show that the cars are nob 
wholly responsible for the trouble. A definite chain of 
conditions appears to be necessary, and among other 
factors I think that the nature of the subsoil, and the 
correctness of the gauge, are not unimportant items. 

I shall be glad to know whether Mr. Saunders’ obser- 
vations correspond with mine, 

Yours -_, 
. Evans. 


September 19, 1908. 
THE TRAINING OF IRONFOUNDERS. 
To THe Epitor or ENGINEERING. .. 

Srr,—Lf England is to continue to hold its own in the 
production of high-class machinery and general castings, 
it must set about a good system of training young 
founders, so that it may possess a much larger number of 
qualified moulders who have had the most necessary and 
modern training of up-to-date coations, and the latest 
methods of production consistent with moderate costs, 
and the defective heaps at the lowest possible point; also 
a much stronger section of moulders must be trained fit 
for managerial duties. With few exceptions the young 
founders’ training has lacked method, The apprentice 
pa rs have bo period of training terend Fey d in proper 
order ; special time to give good insightin lepartments. 
He must not be hustled into a bonus machine. The core 
department must have his attention for a considerable 
= as in this department much loss may be caused 
‘or lack of proper training. In the machine-tool shops 
so much progress has been made with cored work that 
good men must be replaced by well-trained apprentices, 
or serious losses will be incurred. Atleast six months must 
be devoted to the core department, and this after a 
eneral insight into foundry methods has been obtained. 

e should be placed with different men, in order to get 
@ varied experience, out of which will evolve the best 
results. mencing with small castings, he must be 
trained to notice the heats at which iron is poured, and 
the resulte obtained ; trained to know why castings 
have blow-holes and shrinkage, why the scab is'on a 
valuable casting, or nasty seams are on important light 
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work, He rhust have the key to unlock the secrets of 
the iron-mixer, and learn his ways. This should enable 
him to observe the castings when pone. actane, and 
show to him the various grades and qualities of iron for 
core hin tor sacking war Gamage ie Gumheoaaie 
to fit him for ing wor in great quantity, 
regardless of the machine-shops, or large will poe 


be his heap of defective castings. in most foundries where | Har 


he commences to work. His training should be a mixture 
of theory and practice, everything done well, and a 
reason given for every operation, and rather consist of 
that kind that will enable him to rise as charge hand, 
foreman, and manager. The properly-trained founder 
should serve some months as iron-mixer and furnaceman, 
or his assistant, and also attend classes for the proper 
reading of drawings, and also drawing. , 

One of the most important matters to the founder is 

the study of cause of defective castings. I believe in 
rewards being offered monthly or quarterly to encou- 
rage lads to study. Suppose troubles arose with small 
castings requiring teeth to be cut, as, for instance, gears 
and tecth that mast be perfectly sound, a reward for sug- 
gestions on defective work would bring out valuable sug- 
gestions. So with other troubles; instead of merely pass- 
ing defective castings on to the scrap-heaps, let the 
thing be studied in a proper manner. is would lead to 
a reduction of foundry costs. There are among our 
moulders large numbers whose experience in furnace, 
cupola, or iron mixing and machine castings is limited. 
This may not have been entirely, or in any sense, their 
fault, but the lack of a system of training in those foun- 
dries where they commenced to work. — firms give 
great assistance to apprentices or those articled for, say, 
five years, yet thousands miss the required education. 
The higher foundry ideal is urgently required to be 
taught, as rapid engineering developments are taking 
place. These must be coped with, and greater thought 
and closer relation to science are necessary to keep in touch 
— the times and the growing intricacy of the founders’ 
trade. 
If a better system of training were worked out, the 
cost and outlay in time would be highly remunera- 
tive, and the trade elevated generally, and founders and 
managers proud of the great advances made. In many 
cases provision has not been made to render the foundry 
reasonably comfortable; where this is done, a better 
stamp of boys are encouraged to learn the trade. 

A well-trained moulder has less occasion to look for 
an employer. The employer looks for a trained man to 
help him out of difficulty in producing a better line of 
castings and fewer defective ones. I once went to a Mid- 
land counties foundry by invitation to improve their light 
castings, and prevent seams and roughness. 
reached the foundry, a small one with about six moulders, 
I was struck with the condition of the moulding plant, 
and more so with thescrap-heap and the foundry arran; 
ments. I really wondered the works had been kept going 
atall. The moulders, I found, had received no proper 
training, so what chance would boys get in a foundry of 
that description. We have, however, a number of foun- 
dries ‘the exact opposite to this case, which produce 
splendid machine castings. 

And here I would point out the necessity of special 
training for the making of castings yeaeuemne machine 
operations, and the keeping down of defective castings 
to the lowest possible limits. Machine-tool and machi- 
nery castings require the best class of moulders, and 
the training of young founders to produce and under- 
stand these castings is of vital pow ey They must 
be able to know soft from hard metal, both in the foundry 
yard and in the molten state; also what enemies water, 
and air become to moulders when not properly 

ndled, also the value of placing runners and risers 
correctly. Trained to use judgment in the heat at which 
iron should be poured according to the work required, 
the trained moulder will know about loam and facing 
sands and the way to properly use them. Foundry 
education must not lag behind other industries in the 
matter of training young founders, because the iron trade 
of England is about its most valuable asset. 

Yours truly, 
F. Hatt. 





SMOKELESS POWDERS. 
. x THE ae or Le paiperenge 

tn, —Keferring to the paragraph on page 379 of your 
issue of September 18, tive to the use of carbon in 
some form or other in smokeless powders, I desire to 
point out that this is by no means new. Some twenty. 
three years ago I fully recognised the advantage of addi. 
tion of carbon, and this company has for more than 
twenty years been authorised by the Home Office to manu- 
facture a smokeless powder of which carbon is one of the 


ingredients. 
Iam, Sir, yours (ithfully, 
W. D. Bortanp, F.1.C., Managing Director 
“E. C.” Powc er Company. 
Green-street Green, near Dartford, Kent, 
September 21, 1908. 





Tue vate Mr. Wituiam Smiru.—We t to have 
to record the death, on the 6th inst., of . William 
Smith, one of the senior directors of the firm of Messrs. 
Sydney Smith and Sons, Limited, Basford Brass Works, 

ottingham. Mr. Smith was the youngest son of Mr. 
Sydney Smith, the founder of the firm at Basford, whose 
name is connected with the introduction, in 1847, of the 
steam-pressure gauge. Mr. William Smith was sixty-six 
years of age at the time of his death. He retired 
2 -aneppedae ma yeags ago on account of failure of 





HAMBURG’S SHIPPING. 


Tue Commercial Statistics Bureau of Hamburg has 
published a report on the town’s shipping during last 
year, which, under most heads, demonstrates an improve- 
ment as compared with the previous year. In the course of 
the year 1907, 16,473 sea-going vessels entered the Hamburg 
bour as against 15,777 vessels during 1906 ; the aggre- 
gate tonnage respectively 12,040,461 tons 
and 11,039,069 registered tons. Of the above total, 11,777 
(11,492 the previous year) were loaded ; 5229 were sailing 
vessels. The number of sea-going vessels leaving the 
harbour amounted to 16,507 (15,787 the previous year), 
and of this total, which had an aggregate ton » of 
12,103,209 istered tons, 11,935 were loaded, whilst 
5254 left in ast. The number of vessels arriving 
from the Upper Elbe amounted to 26,127 (22,606 the 
previous year), of which 14,412 were loaded, and 
with a carrying capacity of 5,205,869 tons. The weight 
of the loaded goods amounted in the aggregate to 3,264,057 
tons gross (3,687,700 tons the previous year). The number 
of vessels despatched to the Upper Elbe was 21,669 loaded 
vessels (18,688 the previous year), with an aggregate car 
of 5,945,454 tons (5,106,036 tons the previous year), whilst 
4202 vessels left Hamburg in that direction empty. 
Hamburg’s imports seawards amounted to 14,670,219 
tons net (12,751,151 tons the previous year), of which 
total 3,298,911 tons came from Great Britain and Ireland, 
and 5,323,896 tons from countries outside Europe. The 
value of the imports amounted to 3,577,314,740 marks 
(3,215,195,990 marks the previous year), of which total 
635,141,820 markscame from Great Britain and Ireland, and 
2.220,372,540 marks came from countries outside Europe. 
By railway and from the Upper Elbe 6,645,701 tons net 
6,825,606 tons the previous year) of goods arrived in 

amburg, representing a value of 2,261,888,610 marks 
(2,111,066,050 marks the previous year). 

The aggregate exports seawards amounted to 6,142,206 
tons (6,192,965 tons the previous year), of an a te 
value of 2,802,218,090 marks (2,629,423,080 marks the 
previous year). Of these exports, 1,350,000 tons, repre- 
senting a value of 513,800,000 marks, went to Great 
Britain and Ireland, and 2,470,000 tons, of a value of 
1,226,400,000 marks, went to countries outside Europe. 
Of the arriving and departing vessels, 9669 carried the 
German flag, 4122 the English, 771 the Dutch, 698 the 
Danisb, 455 the Norwegian, and 382 the Swedish flag. 

The number of sea-going vessels belonging to Hamburg 
at the end of last year amounted to 1166 vessels; with an 
aggregate of 1,529,430 tons, against 1135 vessels, with 
an aggregate of 1,452,583 tons, the previous year. Of 
these vessels, 43 were full-rigged v with an aggre- 


I| gate of 77,908 tons, and 72 were barques, &c. ; 686 were 


steamers, and of there 272 were of not less than 2000 net 
tons, 31 were between 1860 and 2000 tons, 35 between 
1400 and 1600 tons, 32 between 1200 and 1400 tons, and 34 
between 1000 and 1200 tons, the rest being below 1000 tons 

For comparison’s sake it is interesting to note the 
growth during the last century of Hamburg’s shipping. 
Between the years 1791 and 1800 the arrivals of sea- 
going vessels averaged 1818 vessels; during the five 
years 1855-60 the average had risen to 4649 vessels; for 
the year 1880 the figures were 6024 vessels, with an aggre- 








CATALOGUES. 

Tue. Evecrrica, Company, Limite, 121-125, Charing 
Cross-road, W.C., have sent us a catalogue describin; 
their small dynamos, &c., of sizes up to abou; 
4 horse-power.. Small motor-generator sets, drilling- 
machines, polishing-machines, starters, dental lathes, anc 
other apparatus, are listed and priced. 

Messrs. G. A. Harvey and Co., Lewisham, 8.E., send 
us their list No. 60, which is concerned with zine roofing, 
guttering, mouldings, &c., of various types, both plain 
and of a rather more elaborate character, for buildings of 
various types. The list also gives illustrations of orna- 
mental roofing of zinc or copper tiles for dome work, &c. 


** Expanded Metal Information ” is the title of a-littic 
pamphlet to hand from the North-Western Expanded 
Metal Company, 930-950, Old Colony Building, Chicago. 
This pamphlet contains advice on the use of reinforced 
concrete, and recommendations for specifications, &c. It 
gives particulars of floor-loads, test-loads, &c., and also 
estimating data. 


The India - Rubber, Gutta - Percha, and Telegraph 
Works age sen Limited, Silvertown, E., have lately 
issued an illustrated list dealing with, among other 
things, iron telegraph poles, single and double-cup and 
triple-shed insulators, Ye insulators, iron-hooded 
insulators, double and single shackles, porcelain bobbins, 
brackets for iron and wooden poles, swivels, steps, &c., 
and tools of all kinds used in line work. The list is fully 
priced. 

Messrs. Kynoch, Limited, Lion Works, Birmingham, 
have sent us a new and well-got-up list dealing with their 
gas-engines and suction-gas plants. In this pamphlet 
attention is drawn to many points of this firm’s engines, 
illustrations and particulars being given of the various 
sizes and types, which range from small engines up to 
engines dev oping @ maximum horse-power of 580 on 140 
British thermal units suction-gas. Descriptions of suction 
plants are also given, ther with comparative costs of 
power plant worked with steam, town, or suction-gas, &c. 

We have received a complete list of vulcanised india- 
rubber electric cables from Messrs, Johnson and Phillips, 
Limited, Charlton, 8.0., Kent. This price-list is thumb- 
indexed, and the various tables refer to aerial and pure 
rubber cables, 300, 600, 2500, and 5000-megohm grade 


association cables, single vulcanised cables, 600-volt grade, 


Paterson’s fireproof cables, 300, 600, and 2500-megohm 
twin-vulcanised association cables, rubber mains, concen- 
tric cables, and several grades of non - association cables, 
fittings, wire, cotton and silk-covered wires, association 
flexible cords, &c. 

We have received two pamphlets from the Grindal 
Kjellin Company, Limited, 20, Abchurch-lane, London, 
one of which deals with the Grindal charcoal kiln, and 
the other with the Griéndal process of concentrating and 
briquetting iron ores. The Griéndal charcoal kiln is con- 
tinuous in action, being fed at one end with trucks con- 
taining the wood, while at the other the cars are with- 
drawn. The by-products are recovered by the Bergstrom 
process. The Gréndal process of briquetting iron ores is 
in use in Sweden, in this country, and in the United 


gate tonnage of 2,766,806 tons; in 1890 the figures were | States. 


8176 vessels, with an aggregate tonnage of 5, 825 tons ; 
in 1900 the figures were 13,102 vessels, with an aggregate 
tonnage of 8,037,514 tons; and in 1905, 15,116 vessels, 
with an aggregate tonnage of 10,380,775 tons. 

The arn at Altona, adjoining Hamburg, during 
1907 were 1514 vessels, and those at Harburg, on the 
other side of the Elbe, 793 vessels, making a total for 
Hamburg, Altona, and Harburg of 18,780 sea-going vessels 
(17.832 the previous year). of an aggregate burthen of 
12,731,749 tons (11,596,499 tons the previous year). 





Tue Corinth CanaL.—The Corinth Canal has been 
transferred toa newcompany. The original undertaking 
was a great financial failure, and the new company starts 
with a modest capital of 40,0007. The Corinth Canal was 
commenced by the Roman Emperor Nero. 


PERSONAL.—We are informed that the Gilbert Arc- 
Lamp Company have appointed Messrs. Parmiter, Hope, 
and Sugden, Hulme Electrical Works, 50, Ellesmere- 
street, Hulme, Manchester, to be their agents for Lanca- 
shire and Yorkshire.— Messrs. Veithardt and Oo., 
Limited, inform us that their address has been changed 
from No. 10 to Nos. 26 and 27, Bush-lane, Cannon-street, 
E.C.—Messrs. Jobn Wilson and Co. inform us that they 
=n removed from No. 49 to No. 39, Lime-street, London, 








Automatic Frre-ExtincuisHine Tanxs.—The British 
Fire- Prevention Committee commenced its tenth autumn 
session on Wednesday last with a series of fire-tests on 
some American automatic fire-extinguishing tanks, the 
investigations being condueted at their testing-station 
near Regent’s Park. The idea of the tanks is to provide 
8 supply of water at high pressure in buildings, such as 
country houses, where it is exceptional to find a water- 
supply that bas a pressure suitable for fire-extinguishing 
puyposes, and the tests were undertaken apropos of the 
many recent fires in country houses. There was the 
customary attendance of the members of the British 
Fire-Prevention Committee on the rota, with Major- 
General Festing, C.B., Mr. Edwin O. Sachs, F.R S. ia. 
Mr. Hatch, M. Inst. C. E. (Metropolitan Asylums Board), 
as representing the Committee's Council; whilst the 

cial sub-committee directing the test comprised Messrs. 
Marsland, and Grellier (district surveyors), Mr. 
Perey Collins, J.P., and others 


inently connected 
with the work. = : 





Messrs. Joseph Shaw and Son, Limited, Albert Brass 
Works, Huddersfield, have recently issued a new list of 
steam specialities, including cocks and valves of all kinds. 
Several types of stop-valves are illustrated, described, 
and priced, as are also combined feed and check-valves, 

el slide-valves, parallel slide blow-off valves, water- 
gauges and protectors, indicators, &c., asbestos-packed 
cocks, fusible plugs, universal union joints, steam-traps, 
disc valves, safety-valves, both weighted and spring, 
lubricators, thermometers, and other miscellaneous appa- 
ratus of interest and service to steam-users. 


The sixty-fifth ‘‘ Record,” issued by the Baldwin Loco- 
motive Works, consists of a reproduction of a _ read 
by Mr. G. Greenough in March last before the Engineers’ 

ub of Philadelphia. This paper traces the history of 
flexible wheel-base locomotives and more icularly of 
the Mallet articulated compound type. It further gives 
the results of tests and illustrated descriptions of the large 
Mallet compounds built by the Baldwin Locomotive 
Works for the Great Northern Railway, U.S.A., the 
Northern Pacific, and other roads. Comparisons of quite 
a striking character are also made between the large 
B. and O. Mallet compounds and locomotives of some 
years ago. The last few pages of the pamphlet are de- 
voted to the remarks made, during the discussion on the 
paper by Mr. S. M. Vauclain, who reviewed the history 
of American locomotive building from the small early 
four-wheeled engines down to the present-day machines 
with sixteen wheels. 





INTERNATIONAL CONGRESS OF THE REFRIGERATING 
InpusTRizs.—The meetings of the first International 
Congrés du Froid will begin at the Sorbonne, Paris, on 
Monday, October 5. The Australian Commonwealth 
will be officially re ted by Mr. John Cooke, the 
Dominion of New Gomer by Mr. Gilbert Anderson, 
New South Wales by Mr. W. Prosdy, Queensiond “| 
Mr, E. V. Reid, South Australia by jor A. E. M. 
Norton, Victoria by the Hon. J. W. Taverner, the Indian 
Government by Captain H. F. E. Freeland, R.E:, and 
the Dominion of Canada possibly by the Hon. Sydney 
Fisher. The Institution of Mechanical Engineers and 
the Institute of Marine Engineers are supporting the 
congress as donor members, Mr. T. Hurry iches and 
Mr. J. Adamson respectively re enting those bodies 
on the British Committee. Further information may be 
obtained from the hon. secretaries, 3, Oxford-court, 
Cannon-street, London, E.C. 
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SHALLOW-DRAUGHT STEAMER FOR 
BY MESSRS. G. RENNIE AND 00., ENGINEERS, GREENWICH. 


CONSTRUCTED 


NORTHERN NIGERIA. 




















We illustrate above a shallow-draught steamer 
recently built by Messrs. G. Rennie and Co., at their 
Greenwich yard, to the order of the Crown Agents for 
the Colonies, solely for towing purposes in shallow 
rivers of Northern Nigeria. The view shows the 
steamer as she appeared on the Thames ; the following 
are her general dimensions :— 


Ft. In. 

Length 100 0 

Breadth i 19 6 

Depth ‘ial = si “a a 5 6 
Draught, loaded, with 10 tons of coal 

and stores... sa ai oa 3 3 


The hull is divided by transverse and longitudinal 
bulkheads, and is strongly stiffened with a system of 
tie-rods, hogging-girders, and king-posts of excep- 
tional ptm 4 Owing to the care which has been 
taken in stiffening the vessel a total absence of vibration 
was experienced during the trials, even at full s > 
Accommodation for the crew is provided forward, the 
steering-wheel is placed amidships, the pilot-house 
beingforward. By this means the steersman has com- 
plete control over the vessel. In steaming amongst 
the river traffic no difficulty was experienced in 
manceuvring. The vessel is propelled by stern wheels 
of the divided type, with feathering floats, the engines, 
of the compound non-condensing pattern, being situ- 
ated in the centre of the vessel. The boiler is of the 
locomotive marine type, the exhaust steam entering the 
funnel. As above stated, the vessel has been constructed 
solely for the purpose of towing, and great interest was 
eee on the trial as to the way she would be 
able to handle and tow the ordinary Thames barge 
alongside ; the results compared very favourably with 
screw-tugs drawing far more water. The speed of the 
vessel when running light was 94 knots, which, con- 
sidering her length and the fact that a high speed when 
running alone was not aimed at in the design, is most 
satisfactory. The guaranteed horse-power of the vessel 
—namely, 400—was exceeded by 7 per cent. Messrs. 
Plenty, of Newbury, were the sub-contractors for the 
machinery. Both the hull and machinery have been 
built under the superintendence of Messrs. Ridsdale, 
Wells, and Kemp. 








HORIZONTAL BORING, TAPPING, AND 
MILLING-MACHINE. 

WE illustrate on Plates XXVIL. and XXVIII. a 
very heavy machine for horizontal boring, tapping, and 
milling, constructed by Messrs. De Fries and >. of 
Diisseldorf, who are represented in this country by 
Messrs. Ludwig Loewe and Co., of Farringdon- ; 
London, E.C. Fig. 1, Plate XXVIL, shows several 
of the machines in perspective, from which illustration 
their size will be appreciated; while Figs. 2 and 3, 
Plate XXVIII., are a side anda front elevation respec- 
tively of a machine. 

On reference to these various views, it will be seen 
that the machine consists of a base-plate (see Fig. 1), 
the size of which depends on the class of work to be 
done, to which base the actual bed is bolted. The 
base is very massive, and is strengthened by a number 
of ribs which effectually prevent any distortion. The 
T-slots are machined out of the solid metal. The up- 
right traverses the bed as shown, and supports the car- 
riage, which is vertically adjustable on it. The upright 





can be swivelled 180 deg. on its vertical axis by means 


of a ratchet, worm, and bevel ing. It is fixed in 
lace either from the platform or by tightening the 
ts on the bed. 

The carriage is counterbalanced, the weights a 
laced inside the upright, and it can be inclin 
Fo deg. either above or below the horizontal, as shown 
in Fig. 1. The drive is obtained from a shunt-wound 
direct-current motor, which may be seen on the top 
of the carriage in our illustrations. The drive from 
the motor to the horizental shaft of the carriage is by 
means of a Renold silent chain, the ratio of the drive 
being 1 to 4.5. From the shaft of the carriage the 
drive is further transmitted, either through spur or 
reversing gear, to the toothed face-plate on the spindle, 
and by means of a pair of spur-wheels to the sleeve 
which carries the spindle. k rs are provided 
in both cases. The boring-spindle is of steel, ground to 
size, and has two keyways running the entire length. 
It is driven by the sleeve in which it slides, and there 
is ample provision for varying the feeds. At its front 
end the spindle is provided with a taper hole for drills, 
milling-cutters, &c , while the rear end runs in a 
thrust-bearing. When milling, the spindle and the 
sleeve are locked together. The front and principal 
bearing of the sleeve is made of ample size for the 
work it has to do, and it has a taper and slotted bush 
for adjusting the spindle, so that the true running of 
the latter is always ensured. A face-plate, with 
T-slots for holding special cutting tools, is attached 
to the end of the sleeve. All the driving-wheels are 

made either of steel or of phosphor-bronze. 

The adjustment of the fees milling-eutters, which 
are attached to the face-plate, is facilitated by the 
bearings of the spindle and the driving shaft, together 
with the feed-box, being mounted on a special swivel 
base, which allows about 10 in. radial movement. 
The front of the face-plate, when as far back as pos- 
sible, is about 6 in. in front of the base of the upright, 
and no of the machine projects beyond it. A 
variable automatic feed for the boring spindle is 
obtained by gearing from the sleeve to a horizontal 
shaft, from which it is taken to the spindle by an 
arrangement of reversing gears, worm, worm-wheel, 
spur-wheels, and screw. The spindle can be rotated 
by hand, and has coarse and fine feeds. The vertical 
and horizontal milling feeds are also obtained from 
the horizontal feed-shaft by means of suitable gearing, 
and from the second shaft situated behind the car- 
riages. The carriage and the upright are also pro- 
vided with quick power-traverse motions, which are 
obtained in a manner similar to that by which the 
milling feeds are obtained. 

The gearing for the vertical and horizontal milling 
feeds respectively consists of two separate trains, so 
that when curved work is being milled, the horizontal 
feed can be disengaged, and vice versd. The up-and- 
down movement of the carriage, as well as the hori- 
zontal traverse of the upright, can also be operated by 
hand. In order to facilitate the management of the 
machine a railed platform for the operator is attached 
to the carriage, but this is not shown in our illustra- 
tions. The arrangement of all levers and hand-wheels 
for the various feeds and quick traverses are also very 
conveniently arranged, so as to be easily reached and 
actuated by the attendant from the pla’ 





The construction of the machine, seen in the back- 
ground in Fig. 1, is, generally speaking, similar to 
the one we have just described, with the exception 
that the drive from the motor to the spindle is by 
gearing instead of by Renold chain. The following 
are the leading particulars of the machines :— 

Diameter of boring spindle .. approx. 


Traverse of spindle .. 26 9 
Maximum height of spindle above base- 


nD. 7% in. 
4ft.7in. 4 ft 11 in, 


plate .. oa - 09 - os -. 8f. 7in, 9 ft. 10 in. 
Minimum height of spindle above base- 
late .. se se ee sé -» 18in, 20 in. 
Horizontal traverse of upright approx. 20 ft. 20 ft. 
Maximum revolution of spindle per min. 100 4 
Minimum revolution of spindle per min. 0.84 0.68 
Number of boring and milling-feeds ai 6 8 
Maximum feed per revolution of spindle 
(boring) = oe i - - 2.86 3.75 
Maximum feed per revolution of spindle 
(milling) a ie a. - - 3.8 10.08 
Minimum feed per revolution of spindle 
ring ee oe os oe se 0.13 0.125 
Minimum feed per revolution of spindle 
(milling) .. Re ie os ae 0.4 0.336 
Quick traverse of carriage and upright 
rminute .. a -" approx. 40 in. 40 in. 
Ratio of breadth to length of carrriage 
slide .. a ae o - - 1:1 1:1.45 
Ratio of breadth to length of slide of up- 
right .. in ed * ~ o 1:1) 1: 1,45 
Weight of Machines. 
One machine arrangsd for motor-drive, 
without motor, but including bed for 
a traverse of 20 ft. .. oe os +» 22 tons 82 tons 
One stay on mn op S io 2 
One base-plate 20 ft. by 10 ft. 12.6 ,, 14} ,, 


One direct-current motor, 525 to 550 volte, 500 to 1000 revolu- 
= - minute, 13 horse-power, for the machine with 6}-in‘ 
spindle. 

One direct-current motor, 525 to 550 volte, 280 to 1250 revolu- 
ww " minute, 17 horse-power, for the machine, with 7}-in. 
spindle. 








H.M. BATTLESHIPS ‘‘ AGAMEMNON ” AND 
**LORD NELSON.” 

WE complete our illustrations (see page 293 and 389 
ante) of these two important battleships by giving on 
Plate XX VI. the general arrangement of the boilers in 
the Agamemnon, the machinery of which was con- 
structed by Messrs. R. and W. ihiethen Leslie, and 
Co., of Newcastle-on-Tyne. The boilers in this case 
were of the Yarrow type; in the Lord Nelson they 
were of the Babcock and Wilcox type, but, with this 
exception, the installations are not dissimilar. The 
total heating surface is 50,265 square feet, and grate 
surface of 848 square feet. 

Twenty electrically-driven Sirocco fans by Messrs. 
W. H. Allen, Son, and Co. are fitted, and three-fourths 
of these are capable of supplying the air required when 
the main machinery is developing full! power. One 
main and one auxiliary feed. quam. ter Messrs. G. and J. 
Weir, Limited, is fitted in each boiler-room. Two ash- 
ejector pumps, by Messrs. Clarke, Chapman, and Co., 
are fitted, and three ejectors, by Mr. F. J. Trewent, 
one ejector in each boiler-room. One air-compressor 
engine, by the Westinghouse Brake Company, is used 
in each boiler-room, and is used for sweeping the 
boiler-tubes. 

The three steam-driven electric engines and d 08 
are of the Brotherhood-Laurence-Scott combination. 
Two oil-driven dynamos are supplied by Messrs. R. 
Hornsby and Sons, the dynamos being of 
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Scott manufacture. The steam and oil-driven dynamos 
are fitted to run in parallel. 

Two sets of vertical steering-engines are fitted by 
Messrs. Napier Brothers, Limited, and are arranged on 
the aft bulkhead in the engine-room ; a clutch is fitted 
to. the shafting between the engines, so that either 
engine can work the gear at the rudder head. 





INDUSTRIAL NOTES. 

Tue report by the Labour pe pote one of the Board 
of Trade on the general state of employment is based 
on the following extensive returns :— 

In addition to the 2676 employment returns from 
trade unions used for the chart, 3725 were received 
from employers relating to 1,179,361 workpeople em- 
ployed in coal and iron-mining, the cotton, woollen, 
worsted, and other textile trades, the building trades, 
the boot and shoe and other clothing trades, and the 
paper and glass trades, Besides these 6401 statistical 
returns, a large number of returns of a non-statistical 
character were received from employers’ associations, 
trade unions, local correspondents, and other sources. 

These show that employment was on the whole 
not so good as in the previous month. As compared 
with a year ago, employment in all the principal indus- 
tries, excepting boot and’shoe manufacture, showed 
some decline. 

The 268 trade unions making returns had a net 
membership of 648,585. Of these, 57,912, or 8.9 per 
cent., were reported as unemployed, compared with 
8.2 per cent. a month ago and 4 per cent. a year ago. 





Employment in coal-mining continued fairly good, 
but was not so good as a year ago. 

Employment in iron-mining was good, and showed 
little change on the whole compared with a month ago 
and a year ago. 

In the pig-iron industry employment continued 
moderate; it was considerably worse than a year 
ago. Returns relating to the works of 108 iron- 
masters, employing 21,000 workpeople, showed 270 
furuaces in blast, as compared with 267 a month ago 
and 346 a year ago. 

Employment at iron and steel works showed little 
change as compared with the previous month, and was 
worse than ayear ago. The volume of employment— 
i.e., number employed multiplied by the number of 
shifts worked—at the works from which returns were 
received was 0.6 per cent. more than a month ago, 
but 13.3 per cent. less than a year ago. 

In tin-plate and steel-sheet manufacture employ- 
ment continued very good ; it was not quite so g 
asa year ago. At the works covered by the returns 
437 tin-plate and sheet mills were working, as com- 
pared with 444 a month ago and 448 a year ago. 

Employment in the engineering trades continued 
slack, with much short time; it was worse than a 
month ago and much worse than a year ago. The 
dispute on the North-East Coast remained unsettled. 
The percentage of trade-union members unemployed 
was 12, as compared with 11.1 a month ago and 3.8 
a year ago. Members on strike are not included 
in these figures. 

In the shipbuilding trades employment continued 
bad ; it was worse than a month ago and much worse 
than a year ago, The | yp of trade-union 
members unemployed was 25.2, as compared with 22.2 
a month ago and 9.3 a year ago. 





trades employment continued slack ; 


In the buildin 
eo than a month ago, but worse 


it was slightly 
than a year ago. 

The furnishing and wood-working trades continued 
bad on the whole, and worse than a year ago. Trade 
unions reported 8.4 per cent. of their members unem- 
ployed, as compared with 8.7 per cent. a month ago 
a i 4.3 per cent. a year ago. 

Employment in the poy trade continued bad, 
and was considerably worse than a year ago. In the 
brick and tile trades it was bad, and worse than a 
imonth ago and a year ago. Much short time was 
worked. 

In the glass trades employment was moderate on the 
whole ; it was worse than a month ago and considerably 
worse than a year ago. Returns received from firms 
employing 7855 workpeople showed a decrease of 4.9 
per cent. in the amount of wages paid as compared 
with a month ago, and of 8 ver cent. as compared 
with a year ago. 





Employment of agricultural labour was generally 
regular, but wet weather interrupted harvest work 
during the latter part of the month, and a number of 
day labourers lost some time in consequence. The 
supply of this class of labour was generally quite suf- 
ficient to meet the demand, and in a good many 
districts there was some surplus. 

Employment of dock and riverside labour at London 
and the other principal ports continued moderate 
generally. At Liverpool it was bad. The average 


number of labourers employed daily at the docks and 
principal wharves in foot 


on was 11,834—a decrease of 





3.7 per cent. as compared with a month ago, and of 
1.8 per cent. as compared with a year ago. 





Sixteen disputes began in the month, as compared 
with 24 in the previous month and 27 a _— ago. The 
total number of, workpeople involved in disputes which 
began or were in progress was 24,211, or 11,692 
less than in the previous month, but 10,299 more 
than in the same month a year ago. The aggregate 
duration of all the disputes in the month, new and oid, 
amounted to 394,400 working days, or 40,600 less than 
in the previous month, but 209,000 more than in the 
same month a year ago. Definite results were reported 
in the case of 15 disputes, new and old, directly involv- 
ing 2170 persons. Of these 15 disputes, four were 
decided in favour of the workpeople, five in favour of 
the employers, and six were compromised. 





The changes in rates of wages affected 160,300 work- 
people, of whom 400 received advances, and 159,900 
sustained reductions. The number whose wages were 
reduced included 123,500 coal-miners in Northumber- 
land and Durham, 20,000 puddlers and millmen in the 
Midlands, and 5500 steel millmen, &c., in Scotland. 
The total computed effect of all the changes reported 
was a net decrease of over 3100/. per week. 





The report of the Boilermakers and Iron Shipbuilders 
for the current month might be described as pathetic, 
by reason of the large number on the funds and the de- 
crease in the financial balance of the society. The 
total on the funds was 14,889 ; previous month,‘14,725, 
The expenditure for the month was 14,055/. 2s. 6d.; 
previous month, 17,977/. 0s. 7d.—decrease in capital, 
39217. 18s. 1d. in the month. The unemployed, classed 
under three heads, were 14,580; previous month, 
14,485. None of these was on strike; but the 
numbers are increased by the engineers’ strike on the 
North-East Coast. It will be remembered that this 
society agreed to accept the proposed reduction instead 
of joining in the strike of shipwrights and joinera, and 
of the engineers. The executive and finance com- 
mittee have been busy devising means to restore the 
financial position of the union to a sound basis, some 
of the recommendations being somewhat drastic. This 
society is not of an aggressive character ; generally it 
settles its disputes with employers by negotiation. In 
the midst of financial pressure some complaints are 
made against the officials of two branches, and the 
apathy of the members in not seeing that the rules are 
rigidly carried out as to income and expenditure. 
The election of a general secretary and other officials is 
at hand, and as the new rules make no change, they 
are being proceeded with ; but since the date of the 
report comes the announcement of the acceptance by 
the general secretary of a post at the Board of Trade 
Labour Department, so that he has to resign as secre- 
tary and cannot be re-elected. On the Clyde some of 
the members are dissatisfied with their executive for its 
decision relative to the reduction in wages, and the 
executive council, in consequence of the vigilance com- 
mittee’s criticisms, have disbanded it. The report con- 
tains notices of disputes at Kimberley, South Africa, 
and in Canada, and members are cautioned against 
accepting employment until matters are settled. At 
Kimberly peaceful negotiations were going on at the 
date of the report. 

The Labour number of the American Federationist 
for the current month is remarkable for its state- 
ment of Labour’s political duty, and for the report 
upon the petition of Buck’s Stove and Range Com- 

ny in the matter of the boycott. As regards the 

tter, the defendants, the heads of the American 
Federation of Labour, adhere to their position, and 
will not yield in the least to the decision of the Courts. 
What the final result will be one cannot tell. The de- 
fendants declare that they will adhere to the boycott 
whatever the punishment inflicted by the final Court 
of Appeal may be. Labour Day is commemorated by a 
symposium by twenty-four of the chief Labour leaders 
and others in the United States. The gage is thrown 
down; they declare for political action oe ndent of 
the great political parties, so that they will stand in 
the same position as the Independent Labour Party in 
Britain and the Irish Party in Ireland. The views 
put forth by all the twenty-four writers are practically 
the same, although differently expressed. They may 
be summed up as follows :—‘‘ All workers to stand 
faithfully by our friends; oppose and defeat our 
enemies, whether they be candidates for president, 
for Congress, or other offices, whether executive, legis- 
lative, or judicial. The President of the American 
Federation of Labour, Mr. Samuel Gompers, endorses 
the policy, and ape its faithful adoption by all 
organised labour bodies. An appeal for funds for the 
great Labour campaign is given in this number, 
together with the Labour answers by resolution to the 
decisions of the International Trade Unions in conven- 
tion, stating what the official actions of city central 
bodies have been in endorsing the Labour political 


campaign. 





The Associated Iron-Moulders of Scotland report no 
improvement in trade at date, there being 100 fewer 
members in employment ; the total increase of unem- 
ploycd was, however, 136 Still, it is thought that 
the lowest level of depression has been reached, and 
that some revival of trade will take place this autumn. 
There was an increas> of thirty-six in membership, so 
that bad trade lias not told so much in that rospect, 
The drain on the funds continues, the total decrease 
in the month being 3530/. 123. 6d. Idle benefit cost 
3693/7. 1s. 6d.; superannuation, 825/. lls.; funeral 
benefit, 161/.13s.4d. The latter is heavy in this return, 
A friendly dispute has arisen between the International 
Moulders’ Union of North America and the Scottish 
Society, as to date of recognition card by the former, 
under the agreement of the two unions of August, 
1907. It was mutually agreed to date from August 7, 
1907, eo as to give members of both unions migrating 
either way a chance of entering free if some delay 
arose in the presentation of card. It was aleo agreed 
to have a special card for such emigration purposes 
from the central office. 





The result of the Cotton-Spinners’ ballot has not 
ended the crisis in Lancashire, as it was hoped it 
would. The counted votes gave 73 per cent. against 
the acceptance of the employers’ terms—5 per cent, 
reduction ; but as80 per cent. is required in such cases, 
the executive had no alternative but to formally 
accept the reduction. Foreseeing difficulties with the 
other union, the deputation tried again to get con- 
cessions, but these were refused. The formal agree- 
ment was then signed by the representatives of the 
two parties. But the Card and Blowing-Room Op: ra- 
tives’ representatives demurred, and consequently the 
deprecated lock-out was the only alternative. It 
seems that the officials of the above and other unions 
hoped to get a concession of time to consult the 
members, alleging that a fortnight was required ; but 
this was not granted. The wonder is that all the 
final details are left to the last moment. There has 
been ample time for negotiations and consultations cf 
the operatives, so that the officials could negotiate 
with plenary powers. It is, in a sense, a repetition of 
the blunders on the North-East Coast, which have 
cost so dearly. The spinners cannot go back upon 
their agreement, so that the card-room and other 
operatives will have to fight the battle alone. The 
cost per week to the unions involved will be enormous, 
and the General Federation of Trade Unions will have 
to grant large sums weekly. The worst of it all is that 
other sections of the cotton industry will also suffer. 





The ballot-papers of the Amalgamated Society of 
Engineers were sent out to the members on the North- 
East Coast on Thursday in last week, and the voting 
took place on Friday. The result is that the foolish 
and disastrous strike of a section of the members of 
the society is at last at an end, the men having 
decided, by a majority of 870, out of a total of 8348 
votes, to accept the masters’ terms, and return to 
work at a reduction of 1s. per week on time rates and 
24 per cent. on piece-work rates, and it has been further 
decided that arrangements shall be made at, an early 
date to put a stop, if possible, to such disputes in the 
future. The strike affected 14,000 men, and the loss 
that has been sustained since they ceased work some 
seven months ago amounts in wages and strike pay to, 
it issaid, over 1,000,000/. 





The miners employed at several collieries in South 
Staffordshire and Worcestershire struck work last 
week against the award of Lord James of Hereford for 
a reduction in wages of 5 per cent., which came into 
operation on Saturday. This action is inexcusable, for 
the men’s leaders were parties to the reference to the 
independent chairman of the Joint Board of Con- 
ciliation. 





There was also a strike of some 2000 miners in the 
Rhondda Valley upon the refusal of the management 
to concede the better terms and conditions of employ- 
ment demanded by the men. The latter declare that 
they will fight the matter out. 





There is considerable dissatisfaction among rail- 
way employés in connection with the notices for the 
reduction of wages by the Great Eastern Company, 
and the discharges by the Midland Railway Company. 
It is feared by some that it will lead to a strike. 
This, however, surely cannot well happen without 
discussion at the conciliation boards of the companies 
named now in existence. 





The Corporations of Manchester, Liverpool, Leeds, 
Glasgow, and other places are preparing to meet the 
distress caused by lack of employment in the coming 
winter. The work to be provided is of such a character 
as to be of permanent advantage generally to the 
localities. The ratepayers are likely to demur, how- 
ever, to the insistence, by some of the men’s leaders, 
of the full trade-union rates of wages for relief works; 
for, after all, that is what it amounts to. 
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THE LAWS OF FLIGHT.* 
By F. W. LANcuHESTER. 


Introduction.—The laws of flight may be defined as 
comprising those quantitative lisations that we are 
able to formulate, either directly from experiment, or by 
some i process of deduction as applying to the 
problems of sustentation, propulsion, and equilibrium, 
under conditions such as obtain in the flight of birds and 
of aeronautical machines. The laws of flight, as above 
defined, probably do not apply with exactitude to the flight 
of the smaller insects. 

It is impossible to correctly appreciate the significance 
of the laws of flight without first obtaining some general 
idea of the subject, so that it is necessary, in the first 
instance, to consider the phenomenon of flight in its various 
aspects from the point of view of observation and experi- 
ment. 

The principal sources of existing information on the 
present subject are as follows :— 

1. Observations on the flight of birds. 

2. Direct physical measurements made on bodies in 
motion through the air, and on stationary bodies exposed 
to an air current, either natural or artificial. 

3. Experiments and measurements made with models 
in free flight. 

The first of these, observation on the flight of birds, 
has yielded results of some utility, but it is difficult to 
draw direct conclusions from observations of this kind ; 
the results obtained are principally of use when in- 
terpreted in the light of theory. Thus, in epite of the 
enormous labour expended by observers such as Professor 
E. J. Marey, in which the cinematograph records of 
numerous birds have been analysed, and the motions 
of the wings have been reproduced with approximate 
fidelity by means of a series of bronze models, the 
information obtained appears to be of little or no value 
from the standpoint of the engineer There are a few 
outstanding observations on record of very considerable 
value, however. Thus the measurement by Bretonniere 
on the angle of descent of the stork in gliding flight is 
of great interest ; many of the observations of Mouillard 
also stand out from amongst a confusion of comparatively 
worthless contemporary work. There is perhaps no 
field of research where the training and experience of 
oe eves is of more importance than in the study 
of fi'ght. 

The method of direct physical measurement has been 
utilised to determine the pressure of the reaction expe- 
rienced by bodies of different form, including the investi- 
gation of aeroplanes at various angles. ork of this 
kind is usually accomplished by means of a whirling table, 
as in the experiments of Hutton, and more recently of 
Dines and Langley ; or else by means of a balance of some 
kind and a current of air. In the latter case the air cur- 
rent may be generated by a fan, as in the experiments 
conducted at the National Physical Laboratory in this 
country, also by Mr. W. R. Turnbull in Rothesay, 
Canada, or advantage is taken of the natural wind, as in 
certain experiments of Dines concerning the influence of 
varying size on wind pressure, and by the author in the 
investigation of skin friction. The author's apparatus, 
the aerodynamic balance, Fig. 1, page 424, is described in 
his ‘‘ Aerial Flight,” vol. i.; it may be looked upon asa 
refinement of an arrangement previously employed by 
Dine3. 

In free flight experiment one of two methods may be 
employed. Either the experimenter actually launches 
himself into the air in charge of a gliding machine or ap- 
pliance and relies in part on the machine and in part on 
his own skill for the maintenance of equilibrium, or the 
experiments are made with models whose equilibrium is 
in itself more or less automatic, without risk to life and 
limb. The first of these is the method employed by the 
late Herr Lilienthal, and subsequently by Pilcher, 
Chanute, and the Wright Brothers ; the second is that 
adopted by Penaud and Mouillard, and of more recent 
years by the author and by Professor Langley. It is the 
author’s opinion that in view of the results that can be 
obtuined at a moderate expense and without | risk 
whatever, the methods of Herr Lilienthal are no longer 
justified, at least not for the earlier stages of investiga- 
tion. By means of model free flight experiment, not only 
is it possible to investigate the laws of stability, and to 
check the theoretically deduced equations, but also to 
determine approximately the laws of sustentation, and to 
confirm many of the results obtained by the more direct 
method of the whirling table. : 

Some particulars may now be given of the results 
obtained by the different methods. 


Resutts DeriveD FROM VARIOUS Mk&THODS OF 
EXPERIMENT. 

The paucity of observations of a useful kind on the 
flight of birds is doubtless due to a past ignorance of the 
theory of flight, the position being comparable to that of 
electrical science in the amber and loadstone period. 

The determination of the gliding angle is a matter of 
great moment, but our knowledge has been, until quite 
recently—and is now so far as the author is aware— 
confined to the observations of one man (Bretonniere) 
on one species—the stork. The angle, according to this 
observer, is about 10 deg., or 1:6 approximately. ; 

For information on the different weights and sail areas 
we are chiefly indebted to Mouillard, who has given the 
plan form or ombre of a great number of species, wit! 
the weights of the birds freshly killed. If these observa- 
tions had been coupled with determinations or good 
estimates of the velocity of flight, relatively to the air, 
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they would, in the light of recent theory, have been of 
very great value. 

It would appear to the author that the ornithologist is 
not alive to the n for more accurate observation ; 
generally speaking, he studies birds as if he were quite un- 
acquainted with their mode of locomotion; itis even com- 
paratively rarely that the weight is given. 

By the method of the whirling table a considerable 
amount of experimental information has been collected 
relating chiefly to the resistance and pressure reactions on 
planes and other bodies of defined geometrical form in 
stated positions. The law that the direct resistance 
varies as the equare of the velocity, was so determined 
by Hutton in the eighteenth century, and more recently 
the same law has been established for oblique reactions by 
Dines and to some extent by Langley; both these ob- 
servers also confirmed the observations of Hutton as to 
direct resistance. The methods of Dines are especially 
worthy of mention. Dines hit upon the very neat and 
effective idea of balancing the pressure reaction, whether 
direct or indirect, against the centrifugal force of a 
weighted lever, the curvilinear flight path of the arm of 
the whirling-table thus being rendered of unexpected 
service. Itis evident that, since the centrifugal force of a 
given mass travelling in a circle of given radius varies as 
the square of the velocity, the method in — is the 
capertmentum crucis of the V square law. Dines actually 
found that the balance effected at any one velocity of 
rotation remained undisturbed when the, velocity was 
varied. The V2 law is best written in the form, 


P=CpV?, 


in which expression P is the pressure reaction in poundals 
per unit area, p is the density of the air (pounds mass 
per cubic foot), and V the velocity. C is a constant whose 
value is 0.66 for planes of compact outline, and 0.75 for 
planes of extreme proportion. 

By means of the whirling table also the law of the 
pressure reaction on the inclined aeroplane, as a function 
of the angle, for planes of different form and aspect has 
been iovatinnted and plotted as a series of curves, and 
the law of the small angle, that the pressure varies directly 
as the angle, has been established as a close approximation, 
applicable especially to planes in pterygoid aspect. This 
law holds good with very great exactitude for the square 
plane, plottings of which by different observers are given 
in Fig. 3, and to a less degree of exactitude—i.¢., over a 
less angular range—for planes of elongated form either in 
pterygoid or in apteroid aspect, Figs. 4, 4a, and 5. In the 
extreme case of the latter the law breaks down, and the 
Newtonian law, pressure varies as the square of the sine 
of the angle, applies; this fact is, however, of no im- 
portance in the problem of flight. 

By experiments made in a current of air, many of the 
foregoing results have received confirmation, in addition 
to which the author has thus made approximate determi- 
nations of the coefficient of skin friction. The values so 
determined range round about 0.01 to 0.02. 

The method of free flight has yielded data of con- 
siderable importance, and it would ap) that this 
method is capable of considerable extension ; the author 
has, for example, made some rough determinations of 
certain aerodynamic data with a very rudimentary type of 
gliding model termed the ballasted aeroplane. 

(An experimental demonstration of the ballasted 
aeroplane in flight was here given, shawing complete 
stability.) 

The more important application of free flight experi- 
ment is, however, in the investigation and confirmation 
of the theory of stability, and it is in this direction that 
the author has accomplished the greater part of his work. 
An account of his experiments is given in the ‘‘ Aerial 
Flight,” vol. ii., and a few of the main conclusions are 
given later in the present pon. 

Lilienthal with his gliding “a attempted not 
poo A to investigate the question of equilibrium, which he 
endeavoured to maintain by the exercise of his personal 
skill, but also to learn the art of soaring as practised by 
the larger birds, so as to remain in the air indefinitely 
without the expenditure of power. If his experiments 
had not been prematurely cut short by his fatal accident 
it is poesible that he would have succeeded in taking 
advantage of suitable meteorological conditions, and have 
learned to remain in the air for very considerable periods 
of time, for he did demonstrate that in a moderate wind 
the duration of flight could be greatly extended. Lilien- 
thal was never able to master his apparatus sufficiently to 
take to the air in a strong wind. 


Tue Laws or Srasiuity. 


The author’s experimental work dates from the year 
1894, when experiments were carried out with a view to 
the elucidation of many points relating to flight, and 
in particular to test certain theoretical views on the ques- 
tion of sustentation and stability. These initial experi- 
ments were qualitative rather than quantitative, and the 
main points demonstrated were :— 

1. That stability may be made automatic, without the 
employment of any equilibrating mechanism. 

2. That any gliding model or aerodone designed to 
possess stability has a natural velocity and a natural 
gliding angle to which it will automatically conform. 

3. That in a gliding model or aerodone that is stable 
the flight path, when disturbed, is of undulating form, 
the undulations tending to damp out till the s y state 


h | of uniform gliding descent is reached. 


4. That to obtain stability in face of a given wind 
fluctuation it is ce nee to employ a sufficient 
velocity of flight. @ greater the flight velocity the 
greater the wind fluctuation that can be negotiated with 


safety. 
The author’s 1894 models are illustrated in Figs. 6 and 
7, the former being a simple aerodone designed for a speed 


of wo " miles se} ~~" —_ pag ~ y- au aerodrome 
y twis india-ru and twin ers 

Ore cutometic feathering blades. O55 
A few years later (1897) the author arrived at the 
mathematical solution to the flight path, on a conventional 

hypothesis, in the form of an equation— 
H Cc 
cos = + 

©~ su, Vi 


in which @ is the inclination of the flight path to the 
horizontal, H is the ‘‘ head ” corresponding to the velocity 
of the aerodone, and H, the particular value of H cor- 
responding to the natural velocity. 

The solution of the above is represented by a series of 
plottings, examples of which are given in Figs. 8 and 9. 
Ihe curves so plotted are of two ty the tumbler 
curves, Fig. 8, and the inflected curves, Fig. 9, the series 
pets as special cases that in which the flight path 
is straight—that is the path of uniform gliding—and that 
in which the flight path is a semicircle defining the junction 
of the tumbler and inflected series. 

(An experimental demonstration of the different kinds 
of flight path was here given—the steady glide, the undu- 
lating psth, and the tumbler curve.) 

The time period of the flight-path oscillation is sensibly 
constant for the inflected series. In curves approximating 
to the special case of the straight gliding path, the phase 
time is equal to the complete iod of a simple pen- 
dulum of —_ equal to the height that a body will 
require to fall to reach the velocity of flight. For the 
special case of the semicircle it is the half-period of a 
pendulum of three times this length swinging through 
a semicircle ; these values only differ by a matter of about 
2 percent. The following relations hold :— 


Let V» = natural a 
H,, = the corresponding height of free fall, 


L = one complete phase length, 
. t = the time of one complete flight path oscillation ; 
then 
L=2 /2 x 7H, = 8.88 Hn, 
and 


ea J2= Vn = 0.138 Vi, 


or in terms of H, ~ 
=1,106 x ./Hn. 


The proof of the above relations is given in the author’s 
“Aerial Flight,” vol. ii., sect. 36. The experimental 
verification, carried out by means of gliding models of a 
few grammes weight, being given in eection 69, 

In the hypothesis on which the theory of the flight- 
path, ad ae yy theory, is founded, it is assumed that 
the aerodone is small compared to the curvature of its 
flight path, and that it has no moment of inertia about 
the transverse axis. It is also assumed that resistance to 
flight is absent, or that, which amounts to the same thing, 
the resistance is balanced by an equal and opposite force 
of propulsion. 

The author has investigated the effect of removing 
these restrictions, both by theory and experiment. The 
results obtained by the two methods are in complete 
harmony. 

According to the initial investigations, the amplitude of 
the undulating flight path will be constant ; that is to say, 
if the aerodone be initially launched on a given phugoid, 
its subsequent path will be a series of repetitions of that 
phugoid without change of amplitude. 

If the restriction as to resistance be removed, and if 
we assume, as will be true under the conditions of the 
problem, that the resistance varies as the square of the 
velocity, and if also we suppose there to be a constant 
force of propulsion (such as that furnished by the com- 
ponent of gravity), then the amplitude will not remain 
constant, but will damp out from oscillation to oscillation, 
the flight path gradually settling down to the steady 
state. If, on the other hand, we remove the restriction 
that there be no moment of inertia, we introduce a factor 
that has the opposite effect, i.¢., the influence of moment 
of inertia is to cause an increase in the amplitude of the 
= path and a progress towards instability. 

nvestigation shows that these two effects may be 
made to neutralise one another, and the condition 
necessary to flight-path stability is that the resistance 
effect is the more powerful, so that the amplitude tends 
to diminish. The critical condition is defined by the 
equation— 


2 
47H, tany _ 


I (k a! sUpcas) 


where (D may be termed the co-efficient of stability. 
According to the author’s investigation, this quantity 
must be greater than unity. 

The meaning of the various symbols is given in 
“* Aerial a vol. ii., where also an account of the 
experimental verification of the equation will be found. 
It may be explained here that the quantities K, c, C 
and ¢ are known constants; § is the trail-angle of the 
aerofoil; H» is the height corresponding to the natural 
velocity (as before) ; p is the density of the air; 7 is the 
gliding angle ; a and / are respectively the area and length 
of the tail; and J is the moment of inertia of the whole 
machine about a transverse axis passing through its 
centre of gravity. 

(Models used for the verification of the equation of 
stability, adjusted to the critical condition, were here 
shown, and one model was flown showing the permanent 
oscillation of constant amplitude.) 

It is found that in the design 
flight model or a machine it is not always 
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owing to the fact that from the structural necessities of | The theory further shows that the Lilienthal machine | sustained by means of an aeroplane (a plane aeroplane) s+ 


the case the effect of the consequent increase in the | was deficient, the coefficient of stability being considerably 
moment of inertia entirely swamps any beneficial effect | less than unity. 
of the increase in tail efficiency, and the coefficient of ; 
stability actually diminishes instead of increasing. The | the theory of flight as developed by the author is that 
consequence of this is that when this limiting condition | Froude’s 
is reached it is only possible to restore the stability by an | in the future model experiments can p 
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increase of velocity of flight. The resulting relation be- 
tween the weight of the aerodone or aerodrome and the 
least velocity of stable flight may be expressed in the 
form of an equation, but the constant of this equation 
depends upon conditions relating to the construction of 
the aerodrome that are not defined ; in brief, the sixth 
power of the velocity in feet per second should exceed 
500.000 times the ae in poundals, or V* > 500,000 W. 

The constant in t ———e expression is obtained 
empirically from experience in the construction of flight 
models and from an examination of carefully prepared 
designs for an actual machine. 

The foregoing theory has been applied with some con- 
siderable success to the investigation of the stabilitv of 
birds in flight and to the gliding machine of the late Herr 
Lilienthal. It would appear that iu the equili- 
, is automatic. 


brium of birds, except in very bad 





of a full scale machine with a definite assurance that the 
results are applicable. The whole subject is fully dis- 
cussed in the author’s recent work. 


THEORY AND Laws or SUSTENTATION. 

From the quantitative point of view the Jaws of power 
expenditure in flight rest very largely on theory, but the 
experimental confirmation of the theoretical results is 
fairly complete. although no definite series of experiments 
has carried out to provide an absolute check. 

The foundations of the theory of power expenditure 
are constitu by the two experimentally established 
laws of the aeroplane, already cited. 

1, The V-square law, and 

2. The law of the small angle. 


“\From these two laws alone much may be deduced that | given supply of 
be | dynamic support is t 


is of importance. Thus, assuming a given weight to 


uence of great importance that results from 


w of corresponding speed is applicable, and 


e the building | 


a small angle to the line of flight, it may easily be 
demonstrated that— 

3. The power expended aerodynamically varies inverse!) 
as the velocity of flight. Or, the aerodynamic resistance 
varies ane as the velocity squared. 

Now skin frictional and other direct resistance varies 
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(approximately) as the velocity squared. From this it 

may he shown that— " 
4. The total resistance is least when the aerodynamic 

resistance and the sum of direct resistance are equal to 





one another. 
It may he further demonstrated— ; 
5. The flight will be sustained for the longest time on 4 
when the resistance due to aero- 
times the direct resistance. 
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6. The speed of the greatest range is the fourth root of 
3 (1.315) times the speed of least power. 

7. Neglecting “‘body resistance” for aerodromes or 
aerodones designed for least resistance, the resistance is 
independent of the velocity of flight; in other words, 
the gliding angle is constant, or the power varies directly 
as the velocity of flight. ’ i 

Cor. When body resistance is present the total resist- 
ance consists of two parts, one of which varies as the 
velocity squared, and the other of which is constant. 

8. That, coi uent on laws 4 and 5, there are best 
values of the angle of inclination (the angle of an aero- 
plane to the line of flight, or the angle of trail of a 
pterygoid aerofoil), and of the P/V? relation. that corre- 
spond to the condition of least resistance. These, tabu- 
lated from theory, are found to be in harmony with 
experience. . 

Fe the above laws rested entirely on the employment 
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of a true aeroplane for the purpose of sustentation, they 
would be of comparatively little importance, but the 
same results may be deduced from theoretical considera- 
tions, and as so deduced they are of more general appli- 
cation, and hold good for an aerofoil or supporting 
member of curved form, 

The present theory of sustentation rests to a great 
extent on a discovery made by ee author, that the 
motion in the periptery possesses a cycle component. 

In order that a cyclic motion should be possible, the 
region containing the flaid must be doubly or multiply 
connected ; the meaning of this is perhaps better made 
clear by example than by definition. The region sur- 
rounding the link of a chain or anchor-ring is doubly 
connected, for two paths may be described joining any 
two points in space, one passing through the ring and one 
passing outside, and these two paths cannot by continuous 
variation be made to coincide as would be the case if the 
ring were absent. Thus a piece of string may be knotted 
round the limb of a chain link, and the circuit so formed 
cannot be withdrawn without untying the knot. If, how- 
ever, the chain link be simply dad, but not welded, so 
that there is a gap between the adjacent ends, the string 
can be withdrawn without untying the knot; the region 
then is aa connected. 

We are all familiar with an example of cyclic motion in 
the vortex ring. When a sudden puff of smoke-laden air 
issues from a circular aperture a vortex ring is formed ; 
the core of this ring, resembling the anchor-ring already 
used as an illustration, consists of air in rapid rotation ; 
the doubly-connected region around this ring is the seat 
of cyclic motion. It must not for an instant be supposed 
that the whole phenomenon is included in the visitas ring 








that is projected across the room ; the whole of the sur- 
rounding space + of the cyclic motion. The ring 
is for just the same whether the core contains smoke 
or not; but-in the latter case it is, of course, invisible. 

Now the region around the wings of a bird is not 
doubly connected, but the conditions of double con- 
nectivity are simulated by the fact that the wing 
extremities are continuously shedding vortices, and these 
persist for some distance in the wake; these vortices to 
the right and left of the line of flight contain opposite 
rotation, just as is the case with the opposite sides of a 
vortex ring, and according to the present author they are 
connected by vortex motion ; that is tosay, motion having 
a cyclic component, taking place around the wing, or 
aerofoil, and contributing to the sustentation. 

Some cases of motion of the type under consideration 
have been investigated mathematically, and the stream- 
lines in the case of a single aeroplane of infinite lateral 
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that the foregoing conclusions apply to the pterygoid 
form as to the aeroplane, and tables are calculated givi 
best values of pressure per square foot for different veloci- 
ties of flight. 

These tabulated results are in harmony with measure- 
ments made of the herring gull and the albatros, and 
with their estimated velocities of flight. 

It is evident that there is a close connection between 
the cyclic component in the periptery and the elongated 
form of wing plan as employed by Nature, and advan- 
tageously utilised in mechanical flight. The larger birds, 
especially those habitually on the wing, show an extra- 


ordinary development of wing span i rtion to their 
fore call ahs dimension, oat te all birds the aspect ratio 


is considerable. Thus Fig. 12 represents the “ sail plan” of 
the common sparrow, Fig. 13 is that of a pigeon, Fig. 14 
the common swift, Fig. 15 a herring and Fig. 16 the 
wandering al 


batros. Examples of the latter have been 
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F ug. 21. known to have an aspect ratio of about 1:13. It would 
appear possible that in the marine birds the evolutionary 
development of this feature is still in progress, for it is 
commonly found that in the young of any species the 
aspect ratio is less than in the mature bird. 
t is quite evident that the greater the span the better 
—, the conditions of double connectivity are simulated, and 
for flight under normal conditions the fore and aft dimen- 
sions may be reduced to the point when discontinuity of 
flow threatens without a very great diminution in the 
sustaining power. : 
Ia some of the author’s models he has carried the aspect 
{752 ratio up to 13.3, and is at present experimenting with an 
Theoretical After Basté aerofoil of still more extreme proportion. 


breadth, and of two such aeroplanes superposed are given 
in Figs. 10 and 11. These must be considered as types of 
flow rather than as representing with exactitude the 
motions of a real fiuid. : 

The extension of this theory, as set forth in the author’s 
work, enables a very satisfactory account to be given of 
the whole th of sustentation, and one in which the 


results are in close accord with experience. It is shown 





of the periptery also fully explains the 
arched section and dipping front edge commonly found in 
the wing form of birds, and also employed by Horatio 
tears = nang and oy ex poeg nd b 4 
former of whom the first use of this feature in co 

with mechanical flight is to Le attributed. The arched 
form is clearly shown in the cross-section of the wing of 
a herring gull, Fig. 17, and in the forms of section 
employed by Phillips, Fig. 18. 


The cyclic th 
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SoaRIna. 


Many of the larger birds have the power of remaining 
in the air for considerable periods of time, and in some 
cases almost indefinitely, without any visible expenditure 
of energy. The kind of flight by which this is accom- 
plished is termed “ soaring. 

From the fact that the gliding angle of the stork, as 
determined by Bretonniere, is approximately 1 in 6, it 
is evident that the energy ordinarily pmcamer a | r second 
in flight is very considerable ; it is, in fact (neglecting the 
inefficiency of propulsion), equal te one-sixth of the weight 
of the bird multiplied by the velocity of flight, or that, 
which is the same, it is equal to the descent of the bird 
by gravity at one-sixth of the velocity of flight. Now, 
taking the latter as 42 ft. per second (a probable value), 
the rate of descent will be 7 ft. per second, or the power 
expended is at the rate of 1 horse-power per 80 Ib. weight, 
quite a formidable amount. 

In view of the above fact it is epee to explain 
away the 9 eye nga of coving on the grounds that the 
friction of the air is small, and that the power required 
for flight at high speed can be supplied by spasmodic 
movements of the head and tail. 

It is also impossible to account for soaring on any sup- 

analogy to the string kite; such explanations 
involve a fundamental fallacy. 

It was pointed out by Lord Rayleigh that it is neces- 
sary, in order that soaring should be possible, that the 
wiod be either not horizontal or not uniform ; these two 
conditions give rise to two distinct modes of soaring 

ight. It is evident that if an up-current exist of greater 
velocity than the rate of gliding descent, the bird can 
glide indefinitely in the up-current without loss of alti- 
tude ; hence soaring becomes possible. Such up-currents 
peat paren exist, either as due to the direct heating 
and consequent ascension of the air, or as a consequence 
of a cliff or other similar obstruction to the free motion 
of the wind. The former conditions obtain more especi- 
ally in the tropics, the latter wherever the geographical 
conditions serve. 

The kind of soaring due to the want of uniformity of 
the wind—i.e., the wind fluctuation—is of a more com- 
plicated kind involving dynamical considerations of 
some difficulty. The best method of demonstration is 
that of the switchback model, as shown some thirteen 
yeas ago by the author at a meeting of the Birmingham 

atural History Society.* 

It is evident that we may regard the gliding bird as 
running on a track in which the angle of friction corre- 
sponds to the gliding angle. In the phugoid theory the 
form of this track has been deduced for the case of an 
inanimate bird or aerodone; in the actual problem the 
bird is able to modify the form of the hypothetical track 
at will, and in dynamic soaring it adapts the form of the 
track to the existing wind pulsations so as to avail itself 
of the energy of turbulence of the wind or the “internal 
work” of the wind as it has been termed by Langley. 

In the switchback model the order of events is re- 
versed, pulsations being given to a track of predeter- 
mined form. Fig. 19 is a scale drawing of the model 
used by the author for purposes of demonstration in 1894, 
the ball initially pl at C is made to ascend to D by a 
series of pushes and pulls applied to the apparatus. 

In the model now exhibited a single undulation of the 
path alone is given as being sufficient for the purpose of 
demonstration. 

Model illustrative of dynamic soaring was here shown. 

‘The theory of the propulsion in the switchback mode 
will be better understood from Fig. 20, in which the 
switchback track is represented by a continuous line, and 
the true path of the ball is shown dotted. It will be 
observed that except at the points where the motion of 
the ball is horizontal there is a propulsive component 
along the direction of motion (the dotted line), for the 
reaction of the track is normal to its surface; conse- 
quently the ball will gather energy which may be utilised 
either to lift it against gravity, as in the soaring model, or 
to overcome the resistance to flight as in the soaring bird. 

The author has considerably extended the theory of 
the nda model, and has arrived at the following 
results :— 

1. The possibility or otherwise of dynamic soaring in an 
particular case pages upon the vlation of ae see 
of fluctuation of the wind to the velocity of flight. The 
condition necessary for scaring is that the velocity of 
fluctuation in the terms of the velocity of flight shall 
exceed twice the gliding angle expre in solltan, or, 
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2. That under the conditions of the foregoing equation 
only 50 per cent. of the turbulent energy of the wind 
handled can be utilised. (The reason of this limitation 
is not altogether clear.) 

3. That the orbit of a bird, plotted relatively to co- 
ordinates travelling with the mean velocity of flight, is 
an approximate ellipse whose major axis is set back from 
the vertical by an angle erteneny equal to the 
gliding angle. The theoretical form is given in Fig. 21 
alongside of a diagram due to Basté, based on visual ob- 
servation. 

The above conclusions are, on the whole, in harmony 
with experience, 

APPLICATION OF THE LAWS OF FLIGHT. 

When once the laws of flight are correctly ascertained, 
the design of a flying-machine for aerial navigation is 
reduced to a matter of ordinary engineering. At present 
our knowledge of the subject is so nearly sufficient that 
models can made to ae’ results in most respects 
within a few per cent. of those intended; the same 


* Bazin anticipated the author by some few years in 
the use of this device, 








methods pages to full-sized. machines will be equally 
successful, for - = proved that Froude’s law of corre- 
sponding speed holds good. 

The law given under numeral 7, that for an aerodrome 
designed for least resistance, the gliding angle is constant, 
is one of the most immediate importance. The exact 
significance of this law is as follows :—Suppose we design 
@ series of aerodones destitute of body resistance, or in 
practice so that the body resistance is negligible, and 
a the area (or wing spread) and the velocity of flight 
so that for its stated velocity each aerodone has the least 
possible value of gliding angle, and presuming that the 
oo mpee surfaces are of the same aspect ratio, then the 
gliding angles will all be the same. Thus the gliding 

le cannot be reduced by prescribing a variation in the 
velocity, but it can be diminished by employing a more 
extreme aspect ratio. 

If body resistance is present, as must always to some 
extent be the case, then the gliding angle will be in- 
creased by an amount which can be easily computed, for 
the added resistance varies as the square of the velocity. 

From data that the author has tabulated, and a certain 
amount of supplementary calculation as to body resist- 
ance, the gliding angle can be computed as a first approxi- 
mation, usually to within 0.01 or 0.02 of a radian (less 
than 1 deg.), and this result ~ ey | be checked and 
corrected by modelexperiment. From thisand the weight 
of the machine we at once obtain the thrust required for 
propulsion, and if we assume a velocity of flight we have 
also the thrust horse-power. In general, in a well-designed 
aerodone the gliding angle lies between 0.2 and 0.125, the 
latter being the best — the author has up till the pre- 
sent obtained ; probably on a r scale this would be 
materially improved owing to the lower coefficient of skin 
friction. On the other hand, the struts, guys, &c., neces- 
sary in the case of a full-scale machine result in an in- 
crease of resistance, so that it is questionable whether 
the advantage is finally with the full-size machine or with 
the model. These angles otherwise expressed are 1: 5 
and 1 : 8 respectively. . 

The efficiency of propulsion for a well-designed propeller 
is in all probability about 65 per cent. or 70 per cent., 
66 per cent. being a fairly safe figure. From this we can 
at once calculate the brake horse-power necessary to hori- 
zontal flight. After allowing a margin to enable the 
machine to gain altitude, the power of the motor can be 
decided, and provided it can be obtained within the 
weight disposable, that portion of the specification is com- 

lete. Ifa motor of the horse-power required cannot be 
rought within the disposable weight, there is no alter- 
native but to reduce the velocity of flight. 

Taking the velocity of flight as definitely settled, we 
assign from tables the appropriate area to the aerofoil ; 
that is, we fix the sail area corresponding to least resist- 
ance. We are also able to take from the tables the proper 
value of the angle of trail, which, on a basis admitting of 
considerable latitude, enables us to settle the design of the 
entire aerofoil. 

The next portion of the yey is the calculation of 
stability. This is effected by the employment of the 

uation already given. The coefficient should, if pos- 
sible, be made not less than 2. Sometimes it is found 
that the value of coefficient required cannot be given, 
for, as the tail length and area are increased, the moment 
of inertia is also increased, and there comes a time (as 
has already been pointed out) when the one effect balances 
the other. Under these conditions the positions of the 
functional parts should be revised, if possible, to reduce 
the moment of inertia, but if this cannot be done the only 
possible course is to increase the natural velocity. If the 
velocity is already limited by the question of horse-power, 
which in the present state of the art is usually the case, 
the velocity cannot be increased, and the attempted design 
is impossible. * , ‘ ; 

In order to avoid drawing up an impossible specifica- 
tion in the first instance, the weight and velocity of the 
projected machine must comply with the equation already 
given. The maximum weight of the flying-machine that 
shall be automatically stable is limited, and the limit can 
only be removed altogether by the addition of some 
supplementary equilibrating device. Improvements in 
the prime mover in the direction of the reduction of its 
weight, by allowing of higher velocities, render it pos- 
sible to build larger machines. 

The present-day limit is probably somewhere about 
2 or 3 tons weight. 





GASEOUS EXPLOSIONS. 

First Report of the Committee, consisting of Sir W. H. 
Preece (Chairman), Mr. DuGALp CLERK and Professor 
Bertram Hopkinson (Joint Secretaries), Professors 
Bong, BursTALL, CALLENDAR, CokEeR, Datpy, Drxon, 
He.e-Suaw, SMITHELLS, and Watson, Dr. Harker, 
Lieut.-Colonel Hotpgen, Dr. Prtavet, and Captain 
SANKEY, appointed by the British Association for the 
Investigation of Gaseous Explosions, with Special Re- 
ference to Temperature. 

(Concluded from page 364.) 
APPENDIX 
By Professor H. L. Carienpark, M.A., LL D., 
F.R.S., on 

Tue DeviaTiIon OF AcTUAL GASES FROM THE IDEAL 
STATE, AND ON EXPERIMENTAL ERRORS IN THE DRTER- 
MINATION OF THEIR Sprciric Heats. 

1. The equation pv = R60, where @ is absolute tempera- 
ture, is the characteristic equation of a fluid which 
* According to an extension of the theory, developed 
in the oS work, a certain ihcrease of stability may 





be obtained by the manner or mode of propulsion. 
pare ‘* Aerial Flight,” Vol. [I., Sections 118 et seq. 





(1) obeys Boyle’s law at all temperatures, and (2) has the 
difference of its specific heats constant and equal to R. 
The specific heat at constant volume or pressure may 
vary in any manner with temperature, provided that the 
difference of the two is constant ; but both specific heats 
must be independent of the pressure or density. 

For the majority of common — or vapours (ex- 
cluding those which polymerise, like mee ga the devia- 
tions Boyle’s law, as measured by the defect 
(R@/p — v) of the actual volume from the ideal volume, at 
moderate pressures (say up to ten atmospheres) are to a 
first approximation a function of the temperature only, 
and diminish ar with rise of temperature. On this 
assumption tables of correction for the gas-thermometer 
have independently calculated by Callendar* and 
D. Berthelot} for various.gases when employed in the 
usual manner. The corrections are very small, and agree 
very closely, though calculated on slightly different as- 
sumptions, The differences are much too small to be 
taken into account in gas-engine experiments. 

In dealing with a mixture of gases and vapours at high 
temperatures, the method of procedure is necessarily 
somewhat different from the case of the gas-thermometer, 
and the tabulated corrections do not app y; The effective 
temperature of the mixture is calculated from the value 
of the product pv/R, assuming that the composition of 
the mixture is known, and that the constant R has 
the same value per mme molecule for each of the 
constituents as for an ideal gas. The errors involved in 
this method will be small, and will diminish with rise of 
temperature, provided that the constituents do not dis. 
sociate or polymerise. The experimental evidence at 
present available with regard to dissociation would indi- 
cate that the error of this assumption is certainly less than 
1 per cent. for a gas-engine mixture at 2000 deg. Cent., if 
the composition of the products of combustion is known. 


ErrecTivE TEMPERATURE AND EFFECTIVE SPEciric 
Heat. 


2. Since the temperature of a mass of gas, when ex- 
ploded in a closed vessel or in the cylinder of a gas- 
engine is far from uniform, and since the actual distribu- 
tion of temperature is necessarily somewhat uncertain, it 
is evidegt that the variation of the specific heats of the 
constituents with temperature cannot be certainly de- 
duced from a knowledge of the heats of combustion and 
the effective temperature, even a from difficulties 
inseparably connected with the determination of the 
cooling corrections. It is ible, however, by explosion 
experiments to deduce values of the apparent or effective 
specific heats which, in so far as they approximate to the 
conditions actually existing in the gas-engine, may be of 

ter practical utility than the true specific heats would 

if they could be independently determined. The 
method of Dugald Clerk, in which the specific heat is 
directly determined from the work done on the charge 
after ignition, appears to be particularly appropriate for 
this’ purpose. 

It is well known that the values of the specific heats 
deduced from explosion experiments are generally higher 
than those deduced by more direct methods, and it has 
been customary to explain the discrepancy largely b 
possible errors inherent in the explosion method. Suc 
errors undoubtedly exist, and uire careful investiga- 
tion, but in arriving at a decision it is most important to 
subject other experimental methods to an equally close 
scrutiny. 


EXPERIMENTAL ERRORS IN THE DETERMINATION OF THE 
Speciric Heats OF GASES BY THE CONSTANT-PRESSURE 
METHOD. 

3. Apart from errors in the measurement of the tem- 

ture of the gas and of the calorimeter, which are not 
ikely to be serious at low temperatures, there is an 
important source of error in this method, as applied by 

Regnault and subsequent observers, which has generally 

been overlooked. In Regnault’s experiments, the rate of 

gain of heat from the heating vessel by the calorimeter 
was observed before and after the experiment proper, 
while the gas was not passing through the connecting 
tube, and was assumed to be the same whether the gas 
was passing or not. The correction amounted, when the 
heater was at 200 deg. Cent., to between 4 per cent. and 

5 per cent. of the heat supplied by the ~ g 

he effect of the gas current would certainly be to 

change the temperature gradient in the connecting tube 
in such a manner as to diminish the heat conducted from 
the heater during the paseage of the gas. The error from 
this cause cannot be exactly determined, but would pro- 
bably amount to between 2 per cent. and 3 per cent. in 
Regnault’s experiments at 200 deg. Cent., and would have 
the effect of making the values as determined by Regnault 
too low. The true variation of the specific heat of water 
was unknown in t’s time, and he was also unable 
to correct his thermometers accurately to the absolute 
scale. These considerations introduce minor uncertainties 
which might amount to as much as 1 per cent. on the 
result. 

The specific heat of ote, granidoet = a mane of 

rfect diatomic gases, taking the calorie at 20 deg. 

Bent. as equivalent to 4180 joules, should be 0.2405. 

Since air is not a perfect gas the actual value must be 

somewhat greater than this. Regnault’s value, 0.2375, is 

evidently too low. 

E. Wiedemann obtained the value 0.2389 by a method 
similar to Regnault’s. This value is probably affected by 
a similar error. , ’ 

J. Joly measured the mean specific heat of air at con- 
stant volume, and at densities 7 to 22 times normal, by 
the method of the steam calorimeter, between 10 deg. and 





9 Philosophical Magazine, Js anvary, 1903, 
+ Trav. et Mém. Bur. Int., Paris, 1903. 
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100 deg. Cent. This method has the advantage of -avoid- 
ing the majority of the sources of error above mentioned. 
Joly’s value for air at constant volume, when reduced to 
the calorie at 20 deg. Cent. and to normal density, would 
be 0.1732, which corresponds to a value 0.2419 for the 
specific heat at constant pressure at a temperature of 
55 deg. Cent.* This is a far more probable value than 
Regnault’s, but it must be observed that the extrapola- 
tion of the experiments to atmospheric pressure involves 
some uncertainty. : ‘ 

The specific heats of air and CO, at atmospheric 
pressure and at temperatures of 20 deg. and 100 deg. 
Cent. have recently been determined by Swann at the 
Royal College of Science by the continuous electric 
method previously employed by Callendart in the case of 
steam. In this method the actual specific heat at any 
point is determined by observing the rise of temperature 
produced in a steady current of gas at the required tem- 
perature by supplying a measured quantity of electric 
energy. This method is better adapted than Regnault’s 
for determining the variation of the specific heat, because 
it gives the actual specific heat over a small range (about 
5 deg.) at the required point in place of the mean specific 
heat over a large range. It has also the advantage that 
systematic errors may be more completely eliminated. 

The values obtained by Swann for the specific heat of 
air at atmospheric ure in terms of the calorie at 
29 deg. Cent. equivalent to 4.180 joules were : 


S = 0.2415 at 20 deg. Cent., and S = 0.2425 at 100 deg. 
Cent. 


His value at 55 deg. Cent. is in very good agreement with 
that deduced above from Joly’s experiments by the con- 
stant volume method. Adopting a linear formula, we 
have for a specific heat at any temperature, ¢, between 
0 deg. and 100 deg. Cent. 


Se = 0.2413 (1 + 0.000052) (Swann). 


Holborn and Austint and Holborn and Henning§ ex- 
tended Regnault’s method for the determination of the 
mean specific heat to temperatures up to 840 deg. Cent. 
In working at these high temperatures the difficulties of 
the method are pues increased. They found it neces- 
sary to employ electric heating and to connect the heater 
to the calorimeter by a porcelain tube in order to diminish 
conduction, The temperature of the hot gas was observed 
with a thermo-couple near the entrance to the calorimeter. 
The time of flow was about three minutes in each experi- 
ment, and the corrections were estimated by observing 
the rate of change of temperature of the calorimeter be- 


fore and after each observation. There ap) to be 
some doubt whether the couple would give the true mean 
temperature of the gas-flow, ially as the time of fiow 


was so short. For this and other reasons the authora do 
not lay great stress on the accuracy of the absolute values 
of the specific heats obtained, but consider that the ratios 
or relative values, and the rates of increase with tempera- 
ture, are more likely to be correct than the absolute values, 
because the various sources of error which they discuss 
are more likely to be eliminated in the relative values. 
The value found for the mean specific heat of air over 
the range 115 deg. to 270 deg. Cent. by Holborn and 
Henning was 0 2315, which is about 5 per cent. smaller 
than the probable value over this range. For the rate of 
increase of the mean specific heat they gave the formula : 


So, = So (1 +0.00004¢) (Holborn and Austin), 


but considered that the rate of increase shown by their 
experiments was within the limits of probable accuracy of 
their work, and that it could not be regarded as certainly 
established that there was any increase over the range of 
their experiments. 

Later experiments by Holborn and Henning)! with a 
platinum heating tube, extending to 1400 deg. Cent., 
were made by a similar method, cucent that the gain 
of heat by the calorimeter from the heating tube was 
partly compensated by surrounding the calorimeter at 
115 deg. Cent. with a jacket maintained at a much lower 
temperature. This compensation was found necessary at 
high temperatures in order to prevent an excessivel 
rapid rise of temperature of the calorimeter ; but altho 
it reduces the apparent magnitude of the correction for 
gain of heat by the calorimeter, it does not diminish 
the actual amount of heat transferred, and does not re- 
duce the uncertainty of the correction. The magnitude 
of the effect at hig ens peso may be judged from 
the fact that it was found necessary in the experiments 
at 1400 deg. Cent. to maintain the jacket at as low a tem- 
perature as 40 deg. Cent. by passing a stream of cooling 
water through it in order to prevent the calorimeter 
rising above 115 deg. Cent. when no gas was passing. 
Under such conditions the calorimetric corrections be- 
come so uncertain that the probability of systematic 
errors must increase considerably with rise of tempera- 
ture, If the method gives a bable error of 5 per 
cent. in defect over the range 115 deg. to 270 deg. Cent. 
it does nob seem at all impossible t the error may 
amount to 10 per cent. over the range 115 deg. to 1400 
deg. Cent. 

The rate of increase of the mean specific heat of nitro- 
gen at atmospheric pressure between 840 deg. and 1340 
deg. Cent., shown by the later experiments, was about 
double that found in the earlier series. Both series of 
experiments could be represented within the limits of 
probable error by the linear formula 


So, ¢ = 0.2350 (1 + 0.000082) (Holborn and Henning). 








‘ \ en Philosophical Magazine, January, 1903, 


t Proceedings of the Royal Society, 190v. 
+ Sitz. Akad. .Wiss., Berlin, 1905, page 175. 


§ Wied. Ann., 8, 1905, page 739. 
|| Ibid., 23, 1907, page 809. 








‘It- appears probable, however, that the value of -the 
specific heat at 0 deg. Cent. given by the formula is too 
low, and that the rate of increase is not uniform, but in- 
creases with rise of temperature to some extent in the 


case of nitrogen. 
Spgcrric Heat or CO,, 


4. Similar remarks apply to the determination of the 
—— heat of CO, by the same methods, but the case of 

‘Oy is of special interest on account of the rapid variation 
observed at ordinary temperatures. The following table 
gives the specific heats of CO, according to different 
observers at 0 deg: and 100 deg. Cent. :— 
































Temperature. | Regnault. |Wiedemann. Swann. Holborn. 
deg. 
0 0.1870 0.1952 0.1973 | 0.2028 
100 } 0.2145 | 0.2169 0,2213 | 0.2161 
ee Beat 
Increase 0.0240 0.0133 


0.0275 | 0.0217 


The value of the mean specific heat at constant 
sure from 10 deg. to 100 deg. Cent. deduced from Joly’s 
experiments at constant volume is 0.2120, which is nearly 
5 per cent. higher than Regnault’s value at this tempera- 
ture, but agrees as closely as can be expected with that 
found by Swann. The variation of the specific heat with 
density observed by Joly agrees very closely with that 
calculated by Callendar* from the experiments of Joule 
and Thomson on the cooling effect in expansion through 
a porous plug. 

The rate of increase of the specific heat between 20 deg. 
and 100 deg. Cent. observed by Swann is nearly a mean 
between the rates given by nault and Wiedemann, 
but is much larger than that found by Holborn and 
Henning, or deduced by Langen from explosion experi- 
ments. It is probable that the variation is not linear, but 
that the rate of increase diminishes with rise of tempera- 
ture, as indicated by Mallard and Le Chatelier’s formula, 
which would make the specific heat a maximum ab 
1700 deg. Cent. The latter formula differs from Holborn 
ond pesnes voles by more than 20 per —_ _— deg. ao 

e@ exp tion ap to partly that Regnault’s 
value for the rate of increase at 100 deg. Cent., adopted 
by Mallard and Le Chatelier, is too high, but chiefly that 
Holborn and Austin’s values, as already explained in the 
case of air, are systematically too low, and that the error 
increases with rise of temperature. 


Sprciric Heat of Stream. 


5. Regnault’s value 0.475 for the specific heat of steam 
at atmospheric pressure over the range 125 deg. to 225 deg. 
Cent. was obtained by taking the difference between the 
total heats of steam, superheated to these temperatures, 
as observed by condensing the steam in a calorimeter. 
Since the difference, corresponding to 100 deg. super- 
heat, is only ,, of the total heat measured in either case, 
it is evident that the method might give rise to large 
errors. For this reason many writers have preferred to 
deduce the specific heat of steam theoretically in various 
ways from ult’s value of the rate of change of the 
total heat of saturated steam, namely, 300 cal. per 
1 deg. Cent., which, however, really involves the sams 
source of error in an aggravated form. Thus Zeuner gives 
S = 0.568 ; Perry,t S=0 306 at 0 deg. Cent. to 0.464 at 
210 deg. Cent. ; Grindley,} 0.387 at 100 deg. Cent. to 
0 665 at 160 deg. Cent. 

A direct measurement of the specific heat of steam by 
the continuous electric method gave S = 0 497 at 108 deg. 
Cent.§ Subsidiary en, in conjunction wit 
Professor Nicolson," by the throttling calorimeter method 
enabled the variation of the 5: 
to be calculated. _ These gave the formula 


Se = 0.478 + 0.0242 p (373/0) (Callendar) 


where pis the pressure in atmospheres. The approximate 
constancy of the limiting value 0.478 of the specific heat 
at zero pressure over the range 0 deg. to 200 deg. Cent. 
was verified by calculating the corresponding values of 
the saturation re, which were found to agree ac- 
curately with It’s observations over the whole 
ran The theory was also verified by a measurement 
of the ratio of the specific heats of steam by Makower, {/ 
which a values 1.303 to 1.307, agreeing closely with 
that deduced by Callendar. 

The experiments of Lorenz,** and of Knoblauch and 
Jacob and Lindet+ afforded a remarkable verification of 
the theory of the variation of the specific heat with 
pressure. They found the specific heat at 1 atmo. to be 

ically constant over the range 100 deg. to 300 deg. 
t., but their value, namely, 0.463, is decidedly lower 
than Regnault’s. 

Holborn and Henning,}} in their experiments on the 
specific heat of steam at atmospheric pressure, improved 
Regnault’s method by employing an oil calorimeter at 
110 deg. Cent. so as to avoid condensing the steam in 
the calorimeter. They determined the ratio of the specific 
heat of steam to that of air by passing currents of air and 
steam in succession through the ap tus under similar 
conditions, and obtained the following values of the ratio 
for different intervals of temperature :— 


ific heat with pressure 





* Philosophical Magazine, January 1903, page 78. 
+ Steam Engine, 1899, page 582. 

t Phi ical Transactions, 1898. 

§ Callendar, Proceedings of the Royal Society, 1900. 
|| McGill College, 1897. 

“| Philosophical Magazine, February, 1903. 
** Forsch. Ver. Deut. Ing., 21, 1905, page 93. 

tt Ibid., pages 1 and 35,.1906, page 109. 
tf Ann. Phys., xviii,, 1905, page 739. 
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Temperature deg. deg. deg. deg. 
interval ... 110 to 270 110 t0 440 110t0620 110 to820 
Ratio/steam : 
air... 1.940 1.958 1.946 1,998 


In their subsequent series with a platinum heating-tube 
at higher temperatures they obtained the following 
ratios :— 

La aaa inter- deg. deg. deg. 

val : ioe .. 115 t0826 115to 1180 115 to 1324 
Ratio/steam : air ... 1 900 1.973 2.003 


The second series appears to make the ratio about 5 per 
cent, lower at 110 deg. to 820 deg. Cent. than the first, 
which suggests the possibility of constant errors ae 
ing on the type of apparatus employed or on the velocity 
of the gas-current. The experiments of Callendar anc 
Swann would make the ratio 2.05 at 100 deg, Cent., which 
is higher than any of the values obtained by Holborn and 
Henning at 1400 deg. C. ‘ . 

Holborn and Henning point out that their results at 
1400 deg. Cent. cannot be reconciled in the case of steam 
and 06, with any of the results of explosion methods. 
They are 6 per cent. to 13 per cent. lower than Langen’s, 
which are among the lowest. But vetoes | ard to the 
fact that the constant- pressure method which they 
employed appears to give. results so much lower. than 
Joly’s or Callendar’s methods at ordinary temperatures, 
pe ¢ that the experimental difficulties increase so greatly 
at higher temperatures, it does not seem at all improbable 
that a considerable part of the discrepancy is to be attri- 
buted to systematic errors of the constant-pressure 
method. 


On THE CAUSE OF THE VARIATION OF SPECIFIC 
Heat. 


6. It appears from theory that the energy of translation 
and rotation of the molecules of an ideal gas should vary 
in direct proportion to the product pv. The internal 
energy of vibration of the molecules, however, which is 
related to the absorption or emission of radiation must 
vary by the Stokes-Kirchhoff law in relation to the full 
radiation of a black body at the same temperature. 
According to Planck’s formula, which has been verified 
over a very wide range, the energy of full radiation cor- 
responding to wave length L in full radiation varies with 
the temperature according to the expression 


E = C L-(ec/L@— 1) —! 
L 


the value of the constant c is 14,700 if L is measured in 
microns, 4, or millionths of a metre. The energy of 
vibration of a molecule which is in equilibrium with fall 
radiation at any temperature will depend on the extent 
to which its free periods of vibration respond, as indicated 
qualitatively by its absorption spectrum. Those periods 
which respond very strongly may produce an appreciable 
effect on the specific heat. 

It happens, for instance, that CO, has a very marked 
absorption band at 15u nearly, which can be de- 
cocted even when the ge is present in small quantities 
in the atmosphere. far as this particular mode of 
vibration is concerned, the specific heat would increase 
most rapidly at ordinary eae which is actually 
observed to be the case with CO,. According to Planck’s 
formula, the effect of any mode of vibration would be 
a maximum when @ is infinite, and would then contribute 
the term C/cL‘ to the mean Lge heat ; but for L = l5u 
the effect would have already reached within about 10 
per cent. of the possible maximum at 2000 deg. 
ing to Wien’s original formula 


E=CL—%—/l4 


4 


Accord- 


which holds very well for short wave-lengths and low 
temperatures, but appears to fail when L @ is large, the 
energy E would reach a finite limit C L~* when @ is in- 
finite, and the specific heat for L = 15 would reach a 
maximum when @ = 500 deg. This does not appear to 

— well with the changes of specific heat actually 
observed. 

In the case of steam it appears that there are no equally 
well-marked absorption bands, corresponding to strong 
natural periods of vibration, in the range of the heat 
— available for investigation. he very high 

ielectric constant of water for short electric waves has 
been taken to indicate that there is a period of marked 
resonance very low down in the spectrum in the un- 
explored field between the shortest electric waves and the 
longest heat waves hitherto obtainable. This might 
account for the relatively high value of the specific heat 
of water and steam at ordinary temperatures. It must be 
remembered, however, that the absorption spectrum 
is very complicated and difficult to investigate beyond 
the limits of photography. Moreover, it is very 
difficult to deduce, except in a qualitative manner, 
the relative intensities of the energy corresponding to 
each absorption band. An absorption band may ap 
strongly marked in a thick layer of absorbent, which 
really corresponds to a very small amount of energy. 
For this reason no quantitative estimation of the effects 
of be cape 9 oe the ee on = —, heat is 
possible at the present s of knowledge, but it is impor- 
tant to bear the poasibility of such effects in mind asa 
guide for future investigation. 








Inon-Org’ Deposits 1N Russta.—Important iron-ore 
deposits have been discovered in the vicinity of the Usuri 
Railway, and the percentage of iron is stated to be very 
high. A company has been formed for the purpose of 
starting an iron-works there, principally intended to ex- 
port to Japan and America vid Vladivostock. 
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CATIONS UNDER THE ACT OF 1907. 
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ive notice at ‘atent opposition to gra a 
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AGRICULTURAL APPLIANCES. 

18,951. J. Pierce, Wexford, Drill-Hoes. (2 Figs.) 
A 22, 1907.—This invention relates to drill-hoes tod fine 
cultural implements of the kind wherein two laterally-movi 
bars carrying the drill-tines are connected by links to a h 
ada; to be adjusted longitudinally to regulate the distance 
between the said bars, the object of the invention being to pro- 
vide adjusting mechanism of a more durable character than that 
heretofore used. According to this invention, the sliding head is 
formed with rack or like teeth with which engages a worm 
mounted upon a spindle rotatably held in a bracket fixed to the 
frame or beam of the implement, the said spindle extending 
rearwardly and being formed as, or provided with, a handle, by 
means of which it can be turned. a indicates the beam or central 
bar of the hoe, and l, b the side bars, which latter are pivoted 








to a head on the bar a and adapted to be drawn ee or sepa- 
rated more or less, according to requirements, c, c being the link- 
bars through which the motion is communicated. The adjacent 
ends of these link-bars are connected to the sliding-head d formed 
with a rack ¢, the said rack sliding through a bracket f which 
forms a guide ; this bracket / also carries a bearing for a —— 
= spindle also has a bearing in a bracket A secured the 

@. This spindle g has fixed upon it a worm i which 
engages with the teeth of the rack ¢, and the rotation of which 
by means of the shaft g serves to move the said rack, and conse- 
quently also the head d upon the beam a, in order to effect the 


expansion or contraction of the side bars >. It will be seen that | directed 


the spindle g is held against longitudinal movement in one direc- 
tion by the worm i, and in the opposite direction by a shoulder 
against the bracket h. (Sealed Ras mene 10, 1908.) 


ELECTRICAL APPARATUS. 


19,010. M. Walker, Hale. Commutators. [2 Figs.) 
August 28, 1907.—This invention relates to commutators, and 
more particularly to commutators of the type in which the bear- 
ing surfaces for the current-collecting are grooved or 
flanged. According to the present invention, the commutator is 
divided into sections placed end to end, each of which sections 
comprises one or more pos gr or grooves. The bars or segments 
forming a section are held in position by rings engaging with 
notches in the sides of the nts, and the segments in one 
section are connected electrically with the segments in an adja- 
cent section hy or projections which can be soldered together 
if desired. e commutator is indicated as divided into two 
sections, each of which provides a flanged surface, upon which the 











current-collecting brushes bear. The segments forming these 
sections are indicated at 1, 2, and are provided with notches with 
which rings 5, 6 engage when the segments are assembled together. 
The rings 5, 6 are strung on the commutator support 7 alter- 
nately with the segments 2, 1 of the commutator, by means of 
bolts 8. Each of the segments 2 is provided with lugs 9, to which 
the ends of the armature luctors are attached, these con- 
ductors being located in slots in a core which is carried on a 
spider. Each of the segments 1 is provided with a lug 14, having 
a forked extremity enclosing the extremity of a ing 
lug 17 attached to the opposite commutator segment 2 of the 
other section of the commutator. The joint between the ex- 





tremities of the lugs 14, 17 may be made by soldering. (Accepted | March 


has commenced the last-mentioned supply of air is cut off. The 
air supply to the central nozzle E is conducted from one side of the 
producer base at B through a port or opening in the flange of the 
truncated plate, and through a corres 

an interme’ 

latter and a closely - jointed and removable cover I. The air 
passes up, as required, th: 
through central openings in the plates D and H. The supply of air 


E. A. 


directly influenced 





of gravity and 


than the radius 





casing ¢ encloses a solenoid f. The solenoid is provided with a 
common solenoid core and gong-striker o that may advantage- 
ously be made hollow with a rounded head and be sheathed, as 
by electro-deposition, with a metal that will not readily oxidise or 
become adversely affected by atmospheric action—such, for 
example, as copper. To act as a support for the core-striker 0, 
and maintain the same in the proper operative position relative 
to the solenoid / when the latter is tn a flanged tube p 
of copper or similar metal may be employed. The position of the 
solenoid relatively to the gong cand the proportionate length of 
the core 0 to the solenoid /, are so chosen that the core, acting 
as the striker, acquires su nt momentum on the energising of 
the solenoid to strike the gong with full force and to be at once 
retracted to an intermediate position within the solenoid during 
the continuance of the flow of current, the action of gravity 
assisting the solenoid in returning the core to this intermediate 
ition, and finally returning the core to the initial = upon 
nterruption of the current. (Sealed September 1, 1908.) 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


ducers. (2 Figs.) August 21, 1907.—This invention relates to 
gas- ucers intended particularly for supplying combustible to 
exp! n-engines, The gas-producer is provided with air-supply 
a A and a = — in ~~ Pipe comaees with a 
valve C connecting to a blower for supplying air under pressure, 
and serving to admit air to either one or both of two coimpart- 
ments at will. Into the base of the producer-chamber is fitted 
a plate D of truncated conical formation, having a central orifice 
fitted with anozzle E, perforated to deliver snd pnemenie | 
pte —y age “y the inlet, in which also is fi a central 
water-jet pipe F. the conical face of the truncated plate D, 
beyond the nezzle E as are formed to deliver diverging 
air-jets into the fuel in the producer-chamber G. Thus the air iy 

over an extended area of the fuel, ony enabling the 
fire to be quickly lighted up prior to the engine being started, or 
before the production of gas proper ; after the production of gas 





ling port or opening in 
iate plate H to a space or com ment between the 


the nozzle-piece E, which is fitted 


to the diverging jetsin the truncated plate D is led in at A and by 
way of a port into an annular space or compartment formed 
between the latter and the intermediate plate H around the cen- 
tral nozzle E, and on of the supply is ensured by the valves 
on the supply-pipes. The water supply to the central jet F is led 
a pump to the jucer thence around a grooved seat- 
ing in the bottom cover I of the producer to a pipe extending up 
through the central air delivery-nozzle E, and formed with a jet 
orifice, through which the water issues or is delivered into the 
fire. (Accepted July 8, 1908.) 


6890. C. , W. P. Sillince, and G. E. Windeler, 
Glasgow. In' - Combustion ft Fig] 
28, 1908. —This invention relates to oil-engiues in which 





July 8, 1908 ) 


18,825. G. J. C. Parker and The Automobile Gas- |’ 
Producer te, Limi G Gas-Pro- 


=> 


The invention consists of a by-pass valve placed in the delivery. 


4757. Graham, London. Electric Bells. v 
{3 figs.) March 2, 1908,—This invention relates to electric bells pipe from the fuel-pump to the fuel admission-valve, this by -)xsg 
of the kind in which the striking mechanism comprises a striker | valve 
constituted asa “py movable magnetic element adapted to be | it is in con 
y the electromagnetic element in such a/| with a lifting lever operated by means of a rod connected to ihe 
manner that the striking of the bell is effected by tum of | mechan! 
the magnetic element acquired upon excitation of the electro- | valve from operation. 1 
magnetic element, and damping of the bell vibrations on rebound | valve to be — when the fuel-admission valve is out of opera. 
of the striker is prevented by the combined action on the striker | tion. A is 
of the electromagnetic device, A ekeleton | leads to the fuel-admission valve of the engine. H is a rod «on. 
frame a is employed, having a rim the upper portion of which is | nected to the mechanism provided for preventing, when so desired, 
approximately semi-cylindrical, and of an internal radius greater | the fuel-admission valve to the cylinder from opening, and F, | jg 
jing to the external diameter of the 
gong c, so that the gong is partially surrounded thereby, whilst 
the lewer portion of the rim, also of approximately semi-cylin- 
drical form, is of lesser width than the upper portion, but corre- 
sponds substantially in dimensions to the edge of the gong c. 
The gong c is carried by a casing e secured to the frame a. The 


remaining closed when the fuel-admission valve, with wich 
, isin operation. This by-pass valve is provided 


ism provided for the cutting out of the fuel-admis:ion 
The action is such as will cause the by -) 98 


delivery-pipe from the fuel-pump, and the pip: B 





a lever connected to the rod H. D is the fuel by-pass valve. When 
the mechanism for preventing the fuel-admission valve from open- 
ing is inoperative, the device is in the position shown by full lines. 
The oil delivered by the fuel-pump then passes through the fuel- 
admission valve to the cylinder through the pipe B. When the 
mechanism for preventing the fuel-admission valve from opening is 
in operation, the device takes up the position as shown in dotted 
lines. The end F' of the lever F, G presses on the end of the by-pass 
valve D, thus forcing it off its seat. The by-pass valve takes up the 
dotted-line position, and the oil delivered by the fuel-pump passes 
through the be A ey valve and pipe CO back to the fuel-supply tank 
or to other suitable receptacle. (Accepted July 1, 1908.) 


GUNS AND EXPLOSIVES. 


13,904. A. F. Petch, R. Redpath, and T. A. Petrie, 
Westminster. Gun-Sigh A tus. [3 Figs.) 
June 15, 1907.—This invention has reference to gun-sightin; 
apparatus in which a dial or drum graduated for range is revolv 
more or less according to the elevation given to the sights, and 
has for its object to compensate for the changes in angle of 
elevation required for any one range when for certain reasons the 
velocity of the shot has altered. a is the elevating pinion, prefer- 
ably formed solid with the elevating spindle a!, and gearing with 
the elevating rack b. It is actuaved by the worm-wheel and 
worm a? through the bevel-gearing a? and hand-wheel a+. c is 
the sight-dial mounted on a carrier c! engraved with (preferably) 
yards range in the usual manner, any range being read opposite 
the index mark. The dial is not fixed to the elevating spindle a! 
as usual, but its support c! is mounted so that it can revolve 
freely on the said spindle. To the elevating spindle a wheel d is 
keyed, and to the dial-carrier c! a wheel ¢. To connect these 

















wheeis ther a spindle f1, carrying two wheels or pinions f?, / 

ouring oe the pment wheels d, e are. f mounted in 
a slide f fixed in a suitable recess in the dial-casing or other con- 
venient of the sight-framing, and kept in tion by means 
of a spring-catch or other suitable fixing. It will be thus seen 
that when the elevating-spindle is rotated the dial has motion 
relative to this — the amount of which depends on the ratio 
of the gearing w! drives it. Having chosen any two wheels d, ¢, 
the ratio of the gear can be varied by providing a new piece 
carrying two different pinions, the condition being that the sum 
of the radii of the two pairs engaged shall be equal, though not 
necessarily constant. To facilitate this two or more wheels d, 4! 
are prov ted on the spindle a}, and two or more 
e, el on the dial-carrier engaging any two to get the ratio desired, 
the corresponding piece f being made to suit, and being marked 
with the velocity for which it is intended to be used. (Sealed 
September 3, 1908.) 








GERMAN SUBMARINE TELEGRAPHY.—A new organisation 
has been formed at Cologne under the title of the German 
Submarine American Telegraph Company. The capital 
has been fixed for the present at 200,000/. The company 
has taken over a concession for laying and working 4 
submarine cable to unite Germany, vid Teneriffe and 
Liberia, to Brazil and the German colonies of West and 
South-West Africa. The German Government will grant 
the new com @ sufficient subvention to ensure 
interest and sinking fund upon its obligations. The 
Dresdner Bank and other prominent German capitalists 





oil is pumped, injected, or sprayed into the combustion space. 


are interested in the new undertaking. 
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FLOUR-MILLING MACHINERY. 
(Continued from page 370.) 
Il].—Tse Rotier System or Mutt11ne. 


sequence, engineers have been led to study how 
to attain this appearance. Soon after the roller- 


| mill came the purifier and centrifugal flour-dress- 
|ing machines. Previous to the introduction of 


Tue third section of our subject concerns the | the latter machine, flour was dressed through long 
actual production of flour from the grain, which | reels, called “bolters,” some of which were about 


has been se) 


ted and cleansed in the elaborated | 20 ft. long. 


These cuinbersome machines are now 


processes which formed the main feature of the two | entirely obsolete, having given way in this country 


preceding articles. 








In this, as in other depart-|to the more adaptable centrifugal dresser, and on 





Fie. 44. 


ments, great progress has been made in the last 
twenty years. 


sperm cleanly from the bran without crushing it, as 
was the case with the millstone. The nutritive quali- 
ties of the flour made by the new process have 
always been subject of debate, but the whiteness 


j The most important change of all | 
was the introduction of the roller-mill, whereby it | 
is now possible to separate the floury kernel or endo- | 


View on Purirication Froor or a4 Mopern Mit. 


the Continent to the plansifter ; and to these and 
other machines we shall refer in detail in describing 
the process of milling. On this page there are 
two illustrations typical of the modern flour-mill. 
Fig. 43 is a view on the roller floor, and Fig. 44 a 


|view on the purification floor; the machinery in 


these respective engravings will be dealt with later. 
In the first place, however, it will be well to 


of the loaf—its freedom from the dull colour that | briefly indicate the general arrangement of milling 


always characterised bread from the millstone flour 


—has made it to be much preferred, and, as acon- | 


machinery, whereby the conveyance of material is 


‘attained with the expenditure of the minimum of 


power, it being always the aim of the engineer to 
make use of the force of gravity, and for this reason 
the machines are p in their respective posi- 
tions according to the flow of material from one to 
the other. In Fig. 45, e 430—a cross-section of 
a modern mill—there is illustrated an admirable 
arrangement. This mill has five floors, and with 33 
roller-mills, arranged six in a row in the cross-sec- 
tion, the producing capacity is 720 sacks of 280 lb. 
per day of 24 hours. The machines for preparing 
the grain for the actual milling process are in 
another building, consisting of ten 60-in. break 
roller-mills, twenty-one 40-in. smooth roller-mills, 
and two 40-in. scratch rolls for treating the impure 
semolina. The plant falls under three divisions, 
known as (1) the ‘‘break” for liberating the inside 
of the berry from the outer integument; (2) the 
‘* purification,” whereby impurities — offal, bran, 
beeswing, chips—are removed from the semolina 
and middlings as they come from the break-rolls ; 
and (3) the reduction of the semolina and middlings 
to flour. The section shows the arrangement of 
most of the machines. The material from the 
break-rolls passes through the cyclo-pneumatic 
separators on the ground floor on the right of the 
section, and these deliver the stock separated into 
elevators, which conveyit to the top of the building, 
where it is passed to the cyclo-pneumatic grading- 
sieves, the revolving sifters, and the centrifugal 
dressing-machines. Each of the three tiers of 
centrifugals has a separate line-shaft, so that each is 
driven independently of the others. On the fourth 
and third floors are the ‘‘Koh-i-Nor” purifiers, 
which are driven by two lines of shafting, one 
on each side of the mill (Fig. 44). The outlets of 
the fans blow into a hood, communicating with the 
exhaust trunks, which are connected in turn with a 
fan and dust-collector. Between the elevators are 
fixed the flour worm-conveyors and triple turn- over 
valves, so that the flour from each machine can be 
delivered into any of the three worm-conveyors. 
On the second floor are fixed the double diagonal 
roller-mills (Fig. 43). There are three lines of 
rolls on each side of the mill, and each is driven 
by a separate line of shafting. The roller-mills 
are connected to trunks for exhausting the hot air 
from the rolls (Fig. 43). These trunks are fixed 
above the machines. 

Coming now to a detailed description of these 
various processes and the machines engaged, we 
begin with the break system for liberating the 
inside of the berry from the outer integument. 
This is generally accomplished in four successive 
stages or rolls, although some millers prefer as 
many as five or six, the outstanding feature of which 
is illustrated in Figs. 46 to 48. The wheat passes 
to the first break-rolls, which are fluted with 12 cuts 
to the inch. The flutes or grooves, shaped like a 
saw-tooth, are cut at a slight angle of about 15 deg., 
so as to help the shearing action when at work, and 
make the best shaped semolina. The main object 
is to separate the cells of endosperm from the berry 
without cutting the bran up, and at the same 
time toavoid making too much break-flour. In 
other words, the chief object is to make as much 
semolina and middlings a the most granular shape 
as possible, and this is accomplished by the par- 
ticular shape of the flutes, and the speed at which 
the rolls run. Perhaps a practical illustration will 
make this clearer. The capacity of the mill we 
are about to describe is 30 sacks of 280 lb. of 
flour per hour. To oy this there are required 
about 12,000 lb. of clean wheat per hour, and 
the size of the rolls is, in this case, 60 in. long 
by 13 in. and 10 in. respectively in diameter. The 
13 in. is the top and the 10 in. the bottom roll. 
The 13-in. roll runs at 270 revolutions per minute, 
and the slow roll 127 revolutions. In most 
mills the standard diameter for rolls is 10 in., 
for both fast and slow speed; but unequal dia- 
meters —a patented feature — not only grind 
better, but a smaller differential between the 
speed of the fast and slow roll is obtained. If 
10-in. rolls had been employed, the revolutions 
per minute would have been 350 for the fast and 
117 for the slow. This latter type necessitates a 
very small pinion for driving the slow roll, whereas 
in the former case a larger one is required, hence 
there is less wear and tear on the gearing. Double- 
helical tooth-gear is the type generally employed. 

The top, or fast, roll has its bearings fixed to the 
frame sides. The bottom, or slow, roll is adjusted 
by means of hand-wheels. The bearings for the 
bottom roll are fixed to swings which pivot on a 





certain fixed centre, so that adjustment is made in 
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a diagonal direction. The rolls can be quickly 
at the same 


lowered, and the feed-rolls stop 


of the machine. This lever is fixed to a parallel 
shaft at one end. At the other end it is connected 


of Fig. 43. The type of feed is very similar to| roller floor, arranged on the Robinson system, is 
the one used in the magnetic separator described | given on page 429, Fig. 43. 
time by means of the throw-out lever at the side in connection with the wheat-cleaning de 


At the first breaking the berry is opened out, the 


ment, It consists of a strong steel feed-gate rolls releasing a large percentage of semolina and 


fixed toa steel shaft, which pivots on two hinges middlings. 


e material then undergoes a process 


through a cranked lever to the clutch operating on the sides of the roller-mill. The feed-gate is| of pneumatic separation ; the heavy stock—consist- 


the feed-roll, so that this roll can be put in or | 


“ape 


out of gear at the same time as the main rolls. 
At both ends of the shaft there are fitted eccentrics 
which are connected with the adjusting hand- 
wheels, so that both are raised or lowered at the 
same time. When the rolls are ‘‘engaged” the 
lever is in a horizontal position. A hand-screw 
is provided for locking the rolls when in positiov. 
This screw is plainly shown in the foreground 





of a pressure spring which acts through a cast-iron 
lever fixed at each end of the shaft (Figs. 46 and 
48). The feed-roll is 4 in. in diameter, and runs at 
a speed of 40 revolutions per minute. This feed is 

enerally used for the breaks and scratch-rolls only. 

Jnderneath the feed-roller is fixed a steel guide- 
plate for delivering the feed into the nip of the 
rolls. A perspective view of a typical modern 


kept pressed against the feed-roller by means’ ing of the broken wheat which goes to the next pair of 























(752 C) 


break-rolls—and the semolina and heavy middlings 
are separated from the flour, light middlings, and 
finished bran, solely by currents of air in the 
cyclo-pneumatic separator, illustrated by Figs. 49 
and 50. The heavy stock is delivered from the spout 
shown half way up the cyclone side ; the light mid- 
dlings from the expansion chamber, and the flour 
from the cyclone. The stock is conveyed down 
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the centre of the fan, and is on to the 
cast-iron revolving dish A, which spreads it out 
around the inside of the hood. A current of air is 
drawn up through the material by means of the 
horizontal fan, fixed to a cast-iron sleeve supported 
on ball- ings. Above the dish is a sheet-iron 
hood connected with the lower eye of the fan. The 


we shall describe later. 




















Dotted Lines show position of cowl, when raised. 














pois 











Fic. 56. ‘*Kon I-Nor” Purirrer anp Cow. 


| given in Figs. 51 and 52. This machine consists of 
a cylindrical reel made in various sizes, from 20 in. 
to 35in. in diameter. It is fitted inside with 
adjustable conveyors for propelling the stock 
forward quickly.. The meh ig is fed into the 
round drum by means of a worm-conveyor fixed 
of the cyclone and expansion-chamber to prevent | to the shaft. edrum is com of a number 
currents of air | rerge from one to the other and | of steel circular bands placed at intervals of about 
destroying the effect of the cyclonic action of the air. | 6} in., and attached to the cast-iron spiders fixed 


dust-laden air passes to the expansion chamber B, 
and thence to the cyclone C. The air, now free 
from dust, returns to the aspirator, and is used 
over again. The whole machine is constructed of 
pine, so as to prevent condensation. Leather 
flaps are fitted in the worm-conveyor at the bottom 





» Both the light middlings and the flour are collected 
in the one worm-conveyor at the bottom of the 
machine, and are passed to the revolving sifter, 
while the a goes to grading sieves, which 


First we will deal with the revolving sifter, of 
which a transverse and longitudinal section are 





to the central shaft. The adjustable conveyors 


seen in the cross-section are all connected er, 





so that the conveyors on each horizontal rib can 
| be adjusted from one end of the machine without 
removing the silk or wire cover. A worm-con- 
veyor is provided at the bottom of the hopper for 
| conveying away the light material. 





Finished bran 











is delivered over the tail end, whilst the flour and 
light middlings are dressed through the cover, to be 
separately treated on a centrifugal dressing-machine. 

The cyclo-pneumatic separating and grading sieve 
is illustrated by the section, Fig. 53, on page 432. 
This deals with the heavy hdl, and separates as 
gently as possible the heavy branny stock before 
the material is passed to the next break-rolls. The 
machine consists of two double superposed recipro- 
cating sieves counterbalancing one another, and 
the material is fed in at each end by means of a 
single roller feed. The suspenders at each end for 
the sieves are adjustable to any angle. The top 
sieves are clothed with perforated steel, and the 
bottom sieves with grit gauze, Nos. 40 to 36, accord- 
ing to the class of material. 

Theciprocating motion is obtained by means of 
eccentrics set at opposite angles to each other on 
the shafts at each end of the machine. The bottom 
sieves have an automatic travelling brush fixed 
underneath, so as to keep the meshes of the silk 
open. This brush can be adjusted at either end, so 
as to press more or less heavily upon the silk cover. 
Underneath the sieves there is a a fitted with 
a worm-conveyor for delivering the stock which 
passes through the sieves to either end of the ma- 
chine, whichever one may be the most convenient 
for spouting. The overtails of the top sievé are 
delivered to an outlet in the centre of the machine, 
and can be spouted direct to the next machine. 
The top sieve is fitted with an automatic hammer, 
which causes the sieve to vibrate, and keeps open 
the holes in the steel cover. 

The fine pure middlings are then graded by 
centrifugal dressing-machines, but these machines 
differ only in slight detail. The object is to 
separate and grade the material, and the point of 
first interest is the adoption of the cyclo-pneumatic 
process as distinct from centrifugal, reel, or plan- 
sifter scalpers, because (1) the action of air is more 
gentle, (2) both heavy and light material can be 


separated independently, (3) a large percen tf 





pure offal, which used to be left for the pales 
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to eliminate much further down in the system, is 
now separated almost as soon as it is made, and 
(4) the cyclo-pneumatic separator does not draw 
in the dirty dust fron the mill —as in other 
systems—to aspirate, or, in other words, purify 
the break products, the result of which is that 
no dirty blue flour or stive is made by this machine. 
It is a new process, but the total aggregate capacity 
of the mills using this system exce 2,431,000 
sacks of flour per annum, 

Exactly the same process as we have described is 
carried out on the second and third breaks; but 
the fourth break is for the purpose of cleaning the 
bran, and the rolls are fluted much finer, generally 
with 26 or 30 cuts per inch. The bran is finally 
dusted by means of a centrifugal dressing-machine 
similar to that used in the reduction system, to 
be described later. The accurate adjustment of 
the fourth break or bran-rolls is important, as the 
skin of the wheat is only about ;j,th part of an 
inch thick, and the object is to scrape this fairly 
clean without spoiling the bran and creating a large 
percentage of bran powder, which injuriously 
affects the colour and flavour of the flour. The 
bran, if too heavily pressed, yields a moisture which 
is really a dye. The modern practice is to use 
a large roller surface contact, so as to obtain more 
even granulation with the breaks and cooler grind- 
ing, without flsking the material with the reductions. 








the end of the sieve. The platforms generally con- 
tain — offal. Purifiers treating the fine grade of 
middlings are adjusted to lift fairly heavily, so as to 
obtain as pure a product as possible. The offal 
from these platforms is then retreated afterwards 
on separate purifiers. Those working on coarse 
semolinas are adjusted so as to lift pure offal, as 
this class of stock is much easier to purify than 
the fine grades of middlings. 

The sieve-covers consist of four different grades. 
The finest cover is always placed at the head of 
the sieve, and the coarsest at the tail end. The 
sections are separated by division-boards, so that 
the draught on each section can be controlled 
independently. The partitions are fitted with ten- 
sion-springs, so that when the cowl is raised in 
order to inspect the travel of the stock of the sieve 
these partitions are kept in their proper place, and, 
when the cowl is again lowered, will spring back 
into the position they occupied before. 

Fig. 54 shows the method of raising and fixing 
this cowl. Between the division-boards and over 
the cowl are fixed four valves for regulating the 
current of air to the fan above. These valves, 
which are seen between the observation windows 
in the perspective view, are for the purpose of 
adjusting the air so as to lift a certain proportion of 
the material off the sieve. This material, which 
consists of light branny material and offal, is de- 
























































Fe ‘ Feed 
N = ool sf ~ 
Fig. 53: > mi ae 
— = 6) 
i Aa a ol : ws ~ 
a ——————— = 
=! y = a -------. = FF ) 
| | Pitch Pine Framing 7 eating 
: NJ 
il ) 
Fa 











Fic. 53. Cycto-Pazumatic SEPARATING AND GRADING SIEVE. 


If plenty of surface is provided, it is unnecessary to 
use a powerful exhaust to keep the rolls cool, and 
sweating is thus avoided, evaporation of the stock 
is reduced to a minimum, and the impurities of the 
air are not drawn in to contaminate the ground 
product. An exhaust which is generally applied 
to most of the machines in a mill should simply 
serve the purpose of a ventilator, to allow only the 
hot air to escape. 

We now come to the purification system. The 
semolina and middlings from the break-rolls con- 
tain a quantity of impurities—finished offal, small 
pieces of bran, beeswing (which is also bran), bran 
chips, or fine branny stock, which requires treating 
on very finely-grooved rolls, called ‘‘ scratch rolls,” 

A typical purifier is illustrated by a perspective 
view on page 431, Fig. 56, and interesting parti- 
culars of the channel cowl by Figs. 54 and 55, also 
on page 431. This ‘‘ Koh-i-Nor” purifier con- 
sists of an inclined reciprocating sieve placed in a 
timber frame, and completely enclosed, so that no 
air can enter except through the sieves. Just above 
the sieve is placed a channel cowl, on each side of 
which are the side deposit platforms. Above this 
there is another expansion-chamber, at the top of 
which is placed a fan which exhausts into the 
outside air. The method of working is as fol- 
lows: —The feed entering the machine in the 
hopper, at the right hand of the perspective view, 
is spread by means of a single roller-feed across 
the sieve in an even layer. The sisve- cloth is 
stretched tightly over the frame in one continuous 
piece ; it is absolutely essential for the perfect 
working of the purifiers that there should be no 
puckers, or tight and slack places, in the cloth. 
An arrangement is also provided for tightening the 
silk when the machine is in motion. As the material 
travels down the sieve air is drawn up by means of 
the fan at the top through the material on the sieve. 


Thus the light branny particles and pieces of fine 
offal are raised off the sieve, and are deposited in 
the cowl above the sieve or on the side platforms. 
The pure stock goes through the sieve, and the 





coarse, semi-pure and im ure material tails over 


posited on the side platforms. The top or second 
expansion: chamber is for arresting any fine dust not 
deposited on the side platforms. The speed of the 
fan varies according to the class of material being 
purified. With coarse, heavy semolina it is possible 
to use a very strong current of air without lifting 
any semi-pure stock, but with the fine grades of 
middlings a slower fan speed is required. 

The cowls (Fig. 55) are highly polished; so that 
the stock may easily glide over the surface; they 
consist of five or more V-shaped channels, accord- 
ing to size of the machine, fixed so that they rest 
just above the silk, but without touching it, and 
are fixed at each side to parallel guides, which 
run the whole length of the sieve. At the sides 
of the sieve there are level platforms, which are 
also highly polished. These platforms also form 
part of the sieve-framing. The sieve-framing is 
fixed at each corner to suspenders, and is recipro- 
cated from the shaft shown at the right of the per- 
spective view, Fig. 56. Underneath'the sieve there 
is a hopper, which is open to the outside air. At 
the bottom of this hopper there is either one or two 
worm - conveyors for delivering the stock to the 
outlet at either end of the machine. A full line of 
these purifiers is shown in the perspective view of 
one of the floors of a typical modern mill (Fig. 44, 
on page 429), 

A few of the essential points abouta purifier are:— 


1. A continuou; feed which has first of all been dusted 
and og according to size. 

2. The machine should have enough, but not too much, 
feed. If over-fed, the tailings will be too rich; and if under- 
fed, some portion of the sieve will be uncovered, and the 
air, which should pass through the middlings, will rush 
up where there is the least resistancs, the result being 
that some of the stock will not bs properly purified. 

3. It is important that the sieve should not be impeded 
or hindered in any way, as this would be detrimental to 
good results. 

4. The speed of the machine must be kept constant at 
about 500 revolutions per minute—i.e, the shaker-shaft 
for reciprocating the sieve, 

5. The» silk cover must be kept clean, and for this 
ae all purifiers are provided with a travelling cleaning- 





| 6, The sieve must beset perfectly so as to ensure it 
peng. oogetiy and evenly covered with the material. 

| 7. The fan should be of ample siz3 to allow for altera- 
tions being made in the adjustment of the valves, so as 
to treat all classes of middlings. 

8. The machine must be meme | air-tight, and no air 
ge to get to’ the fan except through the meshes of 
the silk. 

9. Double worms should be fitted in the hopper bereath 
the sieve, so that any part of the throughs may be diverted 
to any other machine that may be necessary, apart from 
the bulk of the product. 

a Plenty of aspiration should be given to the over- 
tails. 

11. The sieve should be constructed so that the travel 
of the stock is open to inspection whilst the machine is 
inmotion. ~ 

12. Bearings should be of the self-lubricating type, 
especially the eccentric bearings. Provision should also 
be made for taking up wear. 


(To be continued.) 








NEW SHIPBUILDING WORKS OF 
SMITH’S DOCK COMPANY, LIMITED. 
THE new gtaving-docks and shipyard now in 

course of completion, and belonging to Smith’s 
Dock Company, Limited, are located on the York- 
shire side of the Tees, to the east of Middlesbrough, 
and to the north of the South Bank station on the 
North-Eastern Railway system. As will be seen 
from the view, Fig. 1, page 434, reproduced from 
a photograph, the site in 1907 formed a muddy 
foreshore of the Tees, which was entirely covered 
to a depth of 9 ft. at high-water mark of ordinary 
spring tides. This view, compared with that given 
in Fig. 2, taken on September 3 of this year, gives 
a good idea of the magnitude of the work which 
had to be carried out for reclamation alone. It is 
interesting to record here that whereas the actual 
site, as stated, was 9 ft. below high-water mark 
only a short time ago, the top of the coping is now 
5 ft. to 6 ft. 9in. above high-water mark of ordinary 
spring tides. The site, therefore, could only be seen 
at low water. 

The reasons which led Smith’s Dock Company 
to entertain the construction of their new installa- 
tion on Tees-side were threefold. In the first 
place, the lack of sufficient dry-docking facilities 
on the river, capable of dealing with the largest 
ships which call at Middlesbrough ; secondly, 
the certainty that an abundant supply of skilled 
labour would be most easily obtained in the dis- 
trict ; and, in the third place, the equal certainty 
that a cheap and abundant supply of shipbuilding 
and ship-repairing material and engineering work 
would be available in close proximity. Before, 
however, finally deciding upon the acceptation of 
their present new site, which their engineer, Mr. J. 
Mitchell Moncrieff, M. Inst. C.E , had had in view 
for some -time previously, and which he recom- 
mended as a most suitable one, the company, at his 
request, entrusted Mr. Moncrieff with a series of 
extensive borings upon the site in question. The 
results of these boring operations were eminently 
satisfactory, and the company finally -decided, in 
the spring of last’ year, to take over the site in 
question. They commenced immediately the neces- 
sary operations upon the very complete designs 
prepared by their engineer, the general contractors 
being Messrs. John Aird and Co., London. Such 
is, in very brief outline, the history of the under- 
taking. 

* The ‘site thus acquired by Smith’s Dock Com- 

ny has a total. area of over 16 acres, with a 
rontage to the docks on the river 800 ft. in length. 
The two graving-docks which are now nearing com- 
pletion are-Dock No, 1, 550 ft. in length, 67 ft. in 
width between the entrance-walls, and 26 ft. deep 
upon the sill at high-water mark of ordinary spring 
tides... The corresponding dimensions of Dock 
No. 2 are the following :—450 ft. in length, 61 ft. 
in width, and 26 ft. deep. The views, Figs. 2 
and 3, show both docks and give a general idea 
of their extent and construction. An _interest- 
ing feature in their design, and one which we may 
mention here, although we propose in subsequent 
issues to deal in detail with the work, is the method 
followed in the building of the end of each of the 
docks. The end is styled a ‘‘ temporary” end, for 
the reason that it can easily be carried backwards 
at any time, should it be found advisable at a later 
date to lengthen the docking accommodation. With 
this object in view, the end of each dock is built 
of creosoted thick timber sheeting, in the rear of 
curved steel ribs of heavy section. The ribs are 
built up of steel plates and angles, their upper sur- 
face is filled in with concrete, and made sloping 
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towards the dock, in order to allow the natural 
draining off of the water, the under surface being 
thickly painted. : 

When the boring operations above referred to had 
afforded a complete guarantee that the site chosen 
was @ suitable one for the installation proposed, it 
was decided to commence the actual dock work by 
constructing, first, a water-tight cofferdam built of 
sheet- piling, longitudinal in plan, having sides 
694 ft. in length and 298 ft. in width, surrounding 
completely the portion of the site that had been 
allotted by the dock company’s engineer to the two 
graving-docks, and in such a manner as to exclude 
completely from the works the water from the river 
and the outside drainage (Fig. 1, page 434). When 
this was effected the actual construction of the docks 
was put in hand, and pushed forward without inter- 
ruption. The whole of the dock work, including 
sides, floor, and sills, is of concrete, very strongly 
reinforced, as our later detailed illustrations will 
show. The footsteps which give access inside the 
docks are alone of granite. The extensive borings 
made, the strong natural foundation which these 
revealed, and the great care taken in every single 
operation afford every possible assurance that the 
company’s new plant will be a most effective and 
lasting one. 

The two docks are now practically completed, 
and the pumps, sluice-valves and gear, and acces- 
sory fittings are well advanced towards completion at 
the site they have to occupy. All the machinery 
and mechanically-operated gear will be electrically 
driven. The River Tees Commissioners are at the 
present time actively engaged in dredging the river 
in front of the site, and over its full width, to a 
depth of 32 ft. below high-water mark. In order, 
further, to allow of the manceuvring of vessels in 
and out of the docks, they are also setting back 
towards the Durham bank of the river the low 
water training-wall on the opposite site. ‘ 

The scheme also includes the construction of an 
engineering shop on the site. Thisis being built in 
the rear of the two docks; and so far as can be 
ascertained from the work now in progress on this 
portion of the company’s new installation, the shop 
in question will form a model of the kind, unsur- 
passed in the manner in which daylight will be 
admitted to all parts of the building. For the 
present we can only add that a gallery is being 
built along the north and south sides of the shop, 
to take the smaller machine-tools ; the main shop 
on the ground floor will be served by an electric 
overhead travelling-crane running over the whole 
length of the building; offices and stores will be 
located in ssparate rooms provided on the east side. 

The shipyard will be located on the west, or 
Middlesbrough, side of the docks, and its site is 
now being completed and levelled. Its space will 
be sufficient in extent to allow the simultaneous 
construction of twelve to eighteen steam-trawlers 
of the largest and most modern type; the con- 
struction of such ships forms one of the specialities 
of Smith’s Dock Company. The frontage of the 
shipyard on the river is about equal to that of the 
two docks, and will serve for the launching of 
the trawlers. It will also afford berths to ships 
undergoing repairs to their machinery, and not 
requiring to be docked. A repairing-wharf is in 
course of construction to the west of the ship- 
yard, and adjoining this is a wet dock, or gut, 
for accommodating ships also requiring repairs to 
their machinery. The wharf is at right angles 
to the river, parallel with the wet dock, and is 
400 ft. in length ; the wet dock is to have a depth 
of 20 ft. at high-water mark of ordinary sprin; 
tides. All the necessary engineering sheds an 
stores for timber, plates, sections, and sundry 
material are to be distributed over the shipyard 
and at other parts of the company’s site. 

The coping-stone was laid by Sir Hugh Bell, 
Bart., in the presence of a numerous gathering, on 
October 22, 1907, less therefore than a year ago, 
and less than six months after the complete con- 
struction and closing in of the cofferdam built 
round the site to be occupied by the two docks. 
This remarkably rapid work, carried out amidst 
numerous natural difficulties, is due to the great 
experience of the general contractors ; it is no less 
due also to the engineer of Smith’s Dock Company, 
who had gone beforehand into every detail of the 
installation, and had pre a most complete 


set of detailed drawings for every part of the 
undertaking. 

On Wednesday last, by the courtesy of the Dock 
Company, a large number of members of the Iron 








and Steel Institute visited the installation. The 
company had hoped to be able to finish the docks 
completely in time for this visit, but found that 
this was quite impossible. On Wednesday Lady 
Bell performed the ceremony of opening the 
sluices of one of the docks, and of opening the 
gates of the other. The docks, however, will not be 
actually completed and in working order for about 
another month, when the actual opening ceremony 
will be gone through. The ceremony of 
Wednesday was a compliment paid to the Iron and 
Steel Institute by the Dock Company, and one 
which was fully appreciated. 


(To be continued.) 





“THE BRITISH ASSOCIATION AT 
DUBLIN. 


SECTION A.—MATHEMATICAL AND PHYSICAL 
SCIENCE. 
(Continued from page 402.) 
Gropetic Arc IN AFRICA. 

Tue report of the Committee, consisting of Sir 
George Darwin, Sir David Gill, Major C. F. Close, 
R.E.,*and Sir George Taubman Goldie, on the 
Geodetic* Arc in Africa, was read by Professor 
A> W. Porter, the Recorder of the Section. The 
Committee was appointed last year, at the Leicester 
meeting, on the instigation of three of its present 
members, in order to secure co-operation with the 
Boundary Commission in Uganda in measuring a 
further portion of the arc of the 30th meridian, east 
longitude; the Royal Society, the Royal Geo- 
graphical Society, the Royal Astronomical Society, 
and the British Association had offered a contribu- 
tion of 10001. The Secretary of State, the report 
stated, subsequently informed Sir. David Gill that 
he had appointed Mr. G.'T. McCaw skilled ob- 
server, and that the Government of the Congo State 
was ready to’ co-operate, ‘and had: appointed Mr. 
Dehalu, of Liége. The two observers had met at 
Toro in April, 1908, and the arc-measuring party 
consisted now of Captain Jack, R.E:, Mr. McCaw, 
two British non-commissioned officers, one Belgian 
officer, and Mr. Dehalu. Six stations had been 
built between the Albert Nyanza (2296 ft.) and 
the equator, and other triangles had been de- 
cided upon further south; the work concerns the 
belt between 1 deg. N. and 1 deg. S. latitude, 
just east of the Albert Edward Nyanza and the 

uwenzori Mountains. The Committee desired 
re-appointment without further grant. 


SEISMOLOGICAL INVESTIGATIONS. 


The thirteenth report of the Committee on Seis- 
mological ary Key read by its Secretary, 
Mr. John Milne, F.R.S., of Shide, Isle of Wight, 
on Friday, September 4, was, as always, a most 
interesting memoir. In introducing the subject, 
Mr. Milne mentioned that it was his own twenty- 
ninth report.. He acknowledged his indebted- 
ness to his able assistants, Messrs. Shinobu 
Hirota, J.'H. Burgess, and‘H. C. O'Neill, and 
touched upon—the first tinie for many years, we 
think, at any rate in the open Section as distinct 
from the Committee—international relations. He 
said that the International Seismological Associa- 
tion, which. had its seat’ at Strassburg, had 
communicated directly with stations which for 
many years had co-operated with the British Asso- 
ciation ;‘serious inconvenience had resulted—e g., 
the Sydney records ‘of the Valparaiso earthquake 
had been loaned to the international body, ont had 
not been returned in time'for publication in their 
right place. On December 6, 1906, the Council of 
the Royal Society had resolved that, in the opinion 
of the Council, no change‘ should be made in the 
practice whereby ‘all séismological reports and 
observations in the United Kingdom were col- 
lected and transmitted to Professor Milne. Every 
station, Mr. Milne continued, was, of course, - 
nised as an independent unit, and would act as it 
deemed fit to advance seismological investigation. 
The circulars of the British Association Committee 
were seni to all who bere to Te them ; but 

mer ps hic copies, not the original seismograms, 
oul tos Settee by ro 
New instruments had been despatched to the 
Egyptian station at Helwan, to Buenos Ayres, to 
Adelaide in South Australia, to Madrid, and also 
to Eskdalemuir. As regards the Greenwich time, 
signal, Mr. Milne had a deplorable piece of red ta 
to record. The signal was sent at 10 a.m. from the 





General Post Office to all chief post offices, and it was 


kindly given to him occasionally at Newport, Isle of 
Wight ; but that meant a journey of two miles. In 
order to have the signal forwarded toShide, the Astro- 
nomer Royal and the Council of the British Asso- 
ciation had memorialised the Postmaster-General, 
pointing out that the Shide station served as a 
centre for stations in our Colonies and foreign coun- 
tries ; many of these stations had been put up by 


last | the co-operation of the British Foreign Office, the 


Colonial Office, and the India Office ; the observa- 
tions threw light on cable interruptions, indicating the 
time when ‘‘regulators” and other instruments might 
have been disturbed. The Postmaster-General had 
referred the matter to the Treasury, and the reply 
had been that the signal could only be obtained 
under the ‘‘ usual rental terms,” the rental for the 
wire being 221. a year under a five years’ agreement, 
together with payment for installation, which was 
very high. Thus the correspondence had closed. 
As regards special stations, the Perth Astro- 
nomical and Seismological Observatory, in Western 
Australia, had a lot of trouble with the loose sand 
of the district, which seemed to be in a perpetual 
state of quiver. The Shide Observatory was a 
solid construction; but it was less stiff in the 
south-north direction than in the west-east direo- 
tion, and the south-westerly storms affected the 
boom of the heavy horizontal pendulum pointing 
eastward (the other pointed southward). Forty- 
three la cndtheedlants had been recorded in 
1907, against 76 in 1906, and 46 in 1905. The 
F district (East Indian Archipelago) and the ad- 
joining Himalayan district (K) had been most dis- 
turbed, the west side of South America least. 
Since 1902 seismic frequency had fluctuated simi- 
larly on the two sides of the Pacific, which in- 
dicated general, not local, influences. Many of 
the after-shocks of the Jamaica earthquakes had 
been recorded at Shide, but aot at Strassburg, 
Gottingen or Laibach, which were only little 
further, away, and that showed that the British 
Association instrument was not to be put aside as 
a pioneer instrument. Mr. Milne discussed the time 
intervals of the after-shocks, and the dissipation of 
earthquake motion as measured by amplitude and 
duration. Up to a certain distance from the origin 
amplitude was inversely proportional to the distance ; 
the amplitude curve afterwards became less steep 
and asymptotic to the distance ordinate. Some 
earthquakes were not recorded in their quadrantal 
regions, but were recorded in a regions. 
One conclusion in connection with this problem 
was that a greater number of earthquakes travelled 
farther west (against the motion of the earth) than 
east, and also that the range of recorded motion 
across the equator to the south was shorter than it 
was towards the east or west. 
’ Most noteworthy additions to the catalogues of 
destructive earthquakes were a report on the Seis- 
micity in Europe and Adjacent Countries between 
A.D.’1000 and 1850, and a Catalogue of Chinese 
Earthquakes, going back to 1820 8.c., and counting 
25 earthquakes before Christ. Altogether 889 earth- 
quakes were noted up to the year 1834. This was an 
immense piece of labour. ere had been great 
difficulty in identifying the names of places which 
had often changed ; this was not overcome until a 
series of ancient maps had been obtained from China. 
These earthquake catalogues, Mr. Milne remarked, 
were much appreciated by insurance companies. 
The report further contained referencé toa seis- 
mogram obtained by Mr. R. W. Munro in ‘his 
efigineering workshops at South Tottenham on 
October 16,1907, where a Milne instrument had 
been set up before shipping to South Australia ; 
ahd a map of the world, compiled by Mr. R. D. 
Oldham, constructed on the zenithal projection 
with Greenwich as centre, marking distance and 
direction from Greenwich —very useful for scientists. 
The discussion of the report was opened by Sir 
David Gill, who thought that the mounting of the 
pendulums, in the meridian or at right angles to it, 
might account for the apparent disinclination of 
wing ogee waves to cross the equator. He also 
put the definite question whether one pendulum 
was sufficient for a station outfit. On Mr. Milne’s 
recommendation, he had s ted a single-boom 
instrument for the Cape ; but he felt doubtful now, 
and he had himself experienced an earthquake 
shock at the Cape which the pendulum failed to 
record. Mr. Milne, in reply to this question and 
to similar remarks by Professor Rambaut and Pro- 








fessor Dyson, said that they had at that time been 
particularly desirous to investigate’ certain phase 
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motions ; no doubt, two pendulums were preferable 
to one. 

Professor H. H. Turner, as Chairman of the 
Committee, said that an international question 
had arisen, and he thought it ought to be dis- 
cussed. International co-operation was certainly 
most desirable in science ; but some branches, like 
eodesy and seismology, had to be considered apart. 

here were matters of cable breakages, advantages 
of insurance, and military protection, in which 
national interests were directly concerned. Both 
the national and the international party were 
represented on the Committee ; Professor Milne 
was resolutely national, and that was the present 
tendency of the Committee. Sir George Darwin, a 
member of the Committee, expressed himself for the 
opposite side, hesitating, however, as to whether 
the question should be raised. With respect to the 
crossing of the equator, he could communicate 
the preliminary results of an important inquiry 
into the rigidity of the earth under lunar attrac- 
tion, inwhich Hecker, of Potsdam, was now engaged. 
Hecker had suspended two horizontal pendulums 
in a well, 25 metres below the surface. When 
the moon’s declination, north or south, exceeded 
12 deg., there was a deflection through 0.001 of a 
second of arc, and a large loop of twelve hours 
as. enclosing a smaller loop, was described. 

he earth seemed to be more rigid in the north- 
south direction than in the east-west direction, and 
was not isotropic ; that would have a bearing on 
the propagation of earthquake waves. Dr. G. T. 
Walker, of Simla, said that there were three instru- 
ments: at Bombay, and not one shock in a hun- 
dred was recorded by one instrument alone ; as a 
rule, they were all three affected, and Omori (the 
Japanese expert) had been satisfied with there being 
only one pendulum at Simla. He was very sorry 
to hear of the international controversy ; and he 
would point out that they were in India surrounded 
by China, Russia, and the Dutch Indies, and would 
regret any interference with universal scientific co- 
operation. Mr. R. T. A. Innes, of the Meteoro- 
logical Observatory at Johannesburg, sided with the 
nationalists. The Government were ready to 
apend 2001. this year on the Johannesburg Observa- 
tory, and their object was national, not interna- 
tional ; he had not taken any notice of the circulars 
addressed to him from Strassburg. The earth- 
quake shock mentioned by Sir David Gill as not 
recorded by the seismograph had been rather 
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alarming. Mr. A. L. Rotch asked Mr. Milne 
whether he would advise the contemplated setting 
up of a seismograph at Blue Hill, rather near to 
the Cambridge University instrument at Boston ; 
other instruments were at Albany, N.Y., Balti- 
more, and Washington. Mr. Milne, of course, 
replied in the affirmative, and humorously recom- 
mended his type of instrument, mentioning that 
the Washington pendulum had not recorded after- 
eee which his instrument had registered at 
ide. 


EARTHQUAKES AND GREAT WaTER WAVES. 


In a paper on ** A Possible Connection between 
Earthquakes and Great. Waves at Distant Locali- 
ties,” the Rev. H. V. Gill, S.J., of University 
College, Dublin, expressed his concurrence in 
Mr. Milne’s belief that an earthquake at one spot 
precipitated another at another spot, though it 
need not directly be the cause of it. Thus the 
three earthquakes of 1906—in Italy, in Formosa, 
and at San Francisco—had followed one another at 
intervals of three days, and they were 120 deg. 
ao. all nearly in the same latitude of 40 deg, 

ilne’s catalogue of 1905, 20 out of 126 large 
earthquakes seemed to belong to groups. Mr. Gill 
suggested that the earthquakes displaced the earth 
axis—a question discussed at the York meeting of 
the British Association in 1906*—and that the 
earthquakes also gave rise to great water waves in 
the distance. It was true that not all earthquakes 
set up ocean waves on their own coasts; but distant 
waves might be produced, and the author pointed 
out that the displacement of the axis would be 
likely to manifest itself at a distance of 180 deg. or 
120 deg. Two years ago he had begun experi- 
ments with hollow tops, in which the spindle passed 
through a pan or cup. Sucha top meen of course, 
wobble if we dropped one ball into the pan. But 
we could restore the dynamic equilibrium by 
balancing with the aid of more balls or of fluids. 
He had poured a quickly-cooling wax into the 
pan. When there was only one ball in the pan, the 
wax would form a crescent on the side opposite to 
the = ; pone Tye f or more balls were put into the 
pan, they w take up metrical positions and 
would afterwards be Pine a those positions, being 
embedded in the wax. Such considerations were 
important for the distribution of land and water on 


* See ENGIngERING, vol. Ixxxi., page 277. 
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our earth. Though waves were not, as a rule, big, 
some of the long regular waves might be due to 
earthquakes. 

Mr. Milne said that he quite adhered to his 
opinion of earthquakes occurring in groups. As 
they were in Ireland, he would like to add that 
Ireland, from which the great cables started, was 
more in need of seismographs than other countries, 
and should in that respect certainly make herself 
independent. Mr. Gill replied that a beginning 
had been made; the Society of Jesus was esta- 
blishing a seismograph station at Limerick—not of 
the British Association type, however, we believe. 

We will now pass to astronomical, astrophysical, 
and physical communications. 


Tue Systematic Motion or Stars. 


The Astronomer Royal for Scotland, Professor 
F, W. Dyson, F.R.S., communicated a paper on a 
 senaige  oronconggh “The Systematic Motion of 
Stars.” pteyn, of Groéningen,* he said, had 
come to the conclusion that the stars drifted in two 
directions ; that conclusion was based upon the 
examination of 2500 stars, observed repeatedly 
since Bradley’s days. Ina similar inquiry, leading 
to similar results, Eddington had dealt with 4000 
stars within 52 deg. of the North Pole. Dr. Dyson’s 
own analysis concerned 1800 stars, of both the 
northern and the southern hemisphere, with com- 
paratively large proper motions of more than 20 sec. 
in a century, and was based upon Groomidge’s cata- 
logue, the Cape catalogues, and Porter’s Cincinnati 
catalogue. e had computed the angles between 
the proper motion of each star and the direction of 
two apices, and he had found that 1100 of his stars 
were moving in a direction within 60 deg. of one 
apex, 600 within 60 deg. of the other apex, and 
100 were outside these limits; the motions of 
these latter stars were irregular and apparently 
not directed to any particular point of the sky. 
The number of stars moving towards the second 
apex did not appear to be in accordance with 

dington’s determination, and the evidence did 
not support the conclusion that the velocity of 
the first stream was three times greater than that of 
the second stream. On Professor aa diagram 
the displacement of a dot represented the projected 

per motion of a star in a century. It seemed to 
clear that the stars of large proper motion drifted 


* See ENGINEERING, vol. Ixxxi., page 3, 
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towards two points ; but there was a difficulty in 
the explanation of this being due to the existence 
of two streams. 

Mr. A, 8. Eddington, of Greenwich Observatory, 
in commenting upon the paper, thought that the 
inequality in the number of stars might be explained 
by the omission by Dyson of stars of small proper 
motion ; but he also considered that his own con- 
clusion might ultimately require modification. Pro- 
fessor Dyson replied that he himself anticipated 
finding a very much larger proportion of stars with 
large proper motions in the first group. 


Tae Constants oF THE LuNak LipRATION. 

Mr. F. J. M. Stratton stated, in a paper on ‘* The 
Constants of the Lunar Libration,” that he was 
engaged in a reinvestigation of the heliometer ob- 
servations of Mésting, as analysed by Schliiter, 
of Koénigsberg, in the years 1841 to 1843, with the 
object. of reconciling the conflicting sets of con- 
stants given by Franz and Hayn. The work was 
carried on with the aid of a grant from the Royal 
Society. 


A GENERALISED ASTRONOMICAL INSTRUMENT. 


Under the title ‘‘ A Generalised Instrument,’’ 
Sir Robert Ball, F.R.S., showed how an ordinary 
instrument could be ‘‘improved” by being gene- 
ralised. Our space does not, however, permit us 
to give an abstract of Sir Robert’s paper, nor of 
the criticisms which it elicited. 


A Dovustz-Imace TELESCOPE. 

Sir Howard Grubb, F.R.S., of Rathgar, read 
three papers. The first was on ‘‘A Particular 
Form of Double-Image ——. For certain 

urposes, for obtaining a small displacement of 

alf fields and for range-finders, e.g., Sir Howard 
stated, it was necessary to produce a divided object- 
glass telescope in which the rays forming the images 
of each half of the field should be due entirely and 
solely to the corresponding half object-glass. In 
order to obtain the deviation of the half field, we 
had to utilise circular revolving wedges over one of 
the half object-glasses, and the images had to be 
erect. This was a mtly a simple problem, 
solvable by introducing a thin opaque diaphragm in 
the plane of — — axis ; ae! the ra 7 im- 
pinging upon that diaphragm at very long incidence 
would A raster a false light, and destroy the 
brilliancy of the images ; with that form, moreover, 
we pes f not use circular wedges without much loss 
of light, as the wedges would only cover part of 
each semi-circle. If we reversed the two ves, 
however, and ‘placed them back to back, like two 
Dd, so as to obtain two half fields in juxtaposi- 
tion, the application of circular wedges woul: be 
pte ese ge and So could be intro- 
duced without cutting off portions of the cone of 
rays which formed ‘the images. The two semi- 
circular pencils of light were each reversed in them- 
selves by the — prisms and emerged from the 
eye-piece as one single disc, just fitting the pupil of 
the eye with the lower powers. 


Tue Reriectina TELESCOPE, 


The second paper by Sir Howard Grubb was on 
‘*The Reflecting Telescope and its Suitability for 
Physical Research.” The author said that he had, 
some thirty years ago, pointed out the advantages 
of the reflecting telescope for many branches of phy- 
sical research, and had predicted its future appre- 
ciation, But thése telescopes had not been in favour 
for many years, until the reflector presented to the 
Lick Observatory by E. Crossley had attracted the 
attention of American astronomers, who had after- 
wards introduced many improvements. Sir Howard 
discussed the various devices adopted at Washing- 
ton, Chicago, Mount Wilson, and other observatories 
to overcome the obstacles to an increase of aperture, 
due to the want of homogeneity in the air and to 
thermal and other effects. Hale had found the single 
focal plane practically indispensable for bolometer, 
radio-micrometer, and thermopile work, and for 
the determination of wave-lengths and of the 
colours of stars and sun-spots, which the chromatic 
aberration of refractors rendered very uncertain, 
There were, of course, difficulties with the reflector 
as well. » The heating of the surface of the mirror 
changed the focus rapidly ; that could be obviated 
by using very thick mirrors, silvered on both sides, 
when we threw the rays on both sides. Speculum 
metal was, as a good conductor of heat, preferable 
to glass as mirror material ; fused quartz had been 
tried, but we could not yet make large quartz lenses, 





and the ideal material was still to be found. The 
general impression was that the practical size limit 
of telescopes had already been attained. But we 
wanted instruments of greater light-grasping power, 
and in that respect Lord ~Rosse’s 6-ft. reflector was 
still —e _It seemed, however, that the 
palm would be wrested from: us by the American 
astronomers, who had a better climate for utilising 
costly instruments. 

Professor H. H. Turner protested against the 
omission from the paper of any reference to the 
splendid work of Dr. Common, and said he could 
not but feel that the omission was intentional. 
The chairman, Dr. Shaw, called upon Sir David 
Gill, who also eulogised the excellent work of 
Common, so well known to all astronomers. While 
admitting that the great point in the observation 
of faint stars, and in the determination of their 
proper motion—the most pressing problem of our 
age, with which he had dealt in his presidential 
address to the’ British “Association last year at 
Leicester*—was to collect’ light; he yet considered 
that the restricted field ‘of the reflector was a draw- 
back. We would do’ well, he! thought, to go back 
to the Cassini mode of large telescope construction: 
Sir David also expressed *his ‘appreciation of the 
ingenuity Saplnel by Hale in mounting his instru- 
ments, and in the succéésful”use he had made of 
flotation. Sir Howard Grubb, in reply, assured the 
Section that the omission of Dr.” Odiemnta's name 
from his paper had not.been intentional. 


Spectro-HELIOGRAPH’FOR THE: MADRID 
OBSERVATORY. 

In his third paper, Sir Howard Grubb described 
a ‘*New Spectro-Heliograph for the Madrid Ob- 
servatory,” the design of which had had to be 
modified owing to the fact that a coelostat, a 
45 deg. prism, and other parts already existing 
had to be utilised. The finally accepted design did 
not much deviate from the usual type, however, 
the peculiar novel features being chiefly in the 
mechanical arrangements. The very massive in- 
strument rested—with a small weight, it may be 
stated—on three feet, being guided on three planes 
by wo rods, which could be adjusted 
slightly out of parallelism, so:that the instrument, 
instead of sliding in a straight line, described an arc 
of a circle, of which the object-glass (forming 
the sun’s image with 22}-ft. focus) was the centre ; 
the collimator always pointed to the centre of the 
object glass. Almost the whole weight of the 
instrument was supported on four steel wires, which 
were hanging from counterpoised levers pivoted on 
the roof. The motion was.effected»by a clock act- 
ing on two screws, driving the instrument simulta- 
neously at the forward and backward ends. 


Lient Intensity, Time .or,. Exposurz, AND 
PHOTOGRAPHIC ACTION. 


Professor H. H. Turner, F.R.S., of the University 
Observatory, Oxford, contributed a paper on ‘‘ The 
Relation Between Intensity of Light, Time of Ex- 
posure, and Photographic Action.” We might 
expect, he said, that the photographic effect should 
be proportional to I, the intensity of light, and to 
t, the time of exposure, and thus tolt. Sir W. 
Abney had beliéved such a law to hold, but had an- 
nounced in 1893'ite,breakdown under certain con- 
ditions, especially forslow bromide plates. The 
matter was of importance for stellar work. Pro- 
fessor Turner now proposed that the photographic 
effect was proportional to I t°*. - He had first come 
to this conclusion in 1905, from an examination of 
certain Greenwich plates, but had not then thought 
that the relation was general. Subsequently he 
had, on reviewing the work of the late R. L. J. 
Ellery, of Melbourne, found that Ellery had 
arrived at the same result in 1891, under con- 
ditions which must have been very different, since 
the manufacture of plates had undergone great 
changes. The work of Schwarzschild (Gottingen) 
gave nearly identical results, although he had 
quite a different method of measuring stellar mag- 
nitudes. Finally, Sir W. Abney’s own numerical 
figures of 1893 (only given by Abney in one instance) 
accorded with this formula, which, of course, was 
merely empirical, and, so far, devoid of any physical 
basis. If we accepted that photographic effect was 
equal to intensity x (exposure)é, stellar magnitude 
would be equal to : C — 2.5 log I - 2.0 log t, or, 
with an increase of exposure equivalent to 5 magni- 
tudes, we only obtained four. 





* Ses ENGINRERING, vol. Ixxxiv., page 179. 





Sir W. Abney was sceptical. No one law was 


safe, and the formula did not allow for halation, 
coloured light, and other factors ; the gradation of 
a, plate was different for different wave-lengths, 
and the formula should contain a term involving 
A. Sir David Gill thought that the law might be 
accepted with reservation, as different observers 
obtained different results ; it was immaterial how 
the effect was measured, provided the same method 
was employed for all the photographs of one set, 
and that the range of exposure varied between a few 
seconds and forty minutes. Mr. R. T. Innes wished 
to introduce a term connected with the diameter 
of the stellar image into the formula. Professor 
Turner, replying, expressed the opinion that all 
observers obtained the same result, though they 
did not realise it. ; 


Mernops oF OstTaIninc Fiame Spectra. 


A paper or discourse by Dr. G. A. Hemsalech, 
now of Manchester University, on ‘‘ New Methods 
of Obtaining the Spectra of Flames,” was interposed 
because it considerable importance for astro- 

hysical studies. The apparatus which Dr. Hemsa- 
ech exhibited were due to A. de Watteville and 
himself, he stated. A spark-gap was enclosed in a 
bulb, through which air.or other gases were passed. 
The powerful sparks striking between the electrodes 
made of the metal to be investigated produced 
metallic vapours which combined more or less 
with the oxygen and nitrogen of the air, forming 


very finely-divided particles, probably in the ultra- 
microscopic state. The particles were drawn into a 
Ai 
Fig. 7. 
=e 
Gas 
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T tube of glass, mixed there with the illuminating 
gas, and burned in the Bunsen flame. The an- 
nexed diagram, Fig. 1, illustrates the simplest 
form of this apparatus. For many purposes salt 
sprays were required. The solution was then 
placed in a crucible within the bulb, which sent out 
several branches ; the crucible formed one elec- 
trode, a metallic rod of platinum or copper, above 
the liquid, the other. The electrodes could also be 
arranged vertically, and the one charged with 
powders of the substance to be investigated. 

The apparatus had enabled Dr. de Watteville 
and Dr. Hemsalech to study flame spectra in 
various gases and under different conditions, main- 
tained without difficulty for hours, and some rather 
paradoxical results had been obtained, with iron 
and iron perchloride, for instance. Some arc-lines, 
it will be remembered, become more intense in the 
spark, where also additional lines appear; these 
latter so-called characteristic spark-lines have hence 
been termed ‘‘enhanced ” lines, and have been attri- 
buted to higher temperature. But, Dr. Hemsalech 
pointed out, Hartmann and Eberhardt, and quite 
recently Fabry and Buisson and Duffield, had found 
spark-lines in the arc, and he had observed spark- 
lines in the interior cone of a Bunsen burner. The 
ordinary gas-flame burning in air, believed to be 
the least hot gas-flame, contained the spark-lines, 
which disappeared in the hotter oxyhydrogen flame, 
the respective numbers of iron lines counted in 
these two cases being 500 and 200. With calcium 
hotter flames gave more lines than colder flames : 
the H and K lines were feeble in an ordinary gas- 
flame; but intense in a mixture of gas and oxygen. 
Referring to Duffield’s researches, Dr. Hemsalech 
concluded that the line intensity and arc and spark- 
lines were clearly not merely temperature effects ; 
chemical and electrical effects probably came into 


used | play, and it was noteworthy that the interior cone 


of a Bunsen flame was negatively electrified, and 
the outer sheath positively. : ; 

Dr. Duffield, opening the discussion, said that 
the methods described constituted a great advance, 
and that the temperature explanations were vague. 
He had focussed the image of the iron arc, obtained 
with the large213-ft. Rowland grating of Manchester 
University, on the vertical slit of the spectroscope ; 
he would then get lines approximately of the length 
of the arc, and there would be peculiar differences in 
those lines. Some would appear wide in their middle 
portion, tapering towards the ends near the are 
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electrodes (median lines of Duffield) ; others would 
be strong near the electrode tips, and faint in the 
central portion (polar lines); the appearance is 
exaggerated in the diagram, Fig. 2. In the custo- 
mary language these polar lines would be called 
spark-lines ; their intensity was usually, but not 
always, the same at both poles, while Fowler found 
them particularly developed at the tip of the posi- 


Fig.2. 


J 
ae” || ieee 


(7878) Arc 


tive electrode. With increasing wave-length the 
are became richer in median lines, while the polar 
lines were sharp and intense in the ultra-violet. 
That the polar lines diminished in intensity towards 
the centre of the arc was not a temperature effect ; 
pressure and density might come into question, but 
as the position of the lines did not appear to be 
shifted [by comparison with the spark-lines of 
Exner and Haschek, and of Kayser and Runge], 
pressure did not seem to be concerned. 

Professor Larmor thought that Hemsalech would 
have to work with concentrated solutions, and there 
would be little difference between his arcs and 
sparks in sprays; the energy question was the 
essential thing in the distinction, not temperature 
alone. Sir Oliver Lodge pointed out that we had, 
on Larmor’s views, to distinguish between tem- 
perature lines and collision lines. Mr. J. Barnes, 
of Pennsylvania, mentioned that he had, at Johns 
Hopkins University, noticed certain polar lines 
particularly at the negative pole, and that some 
arc-lines disappeared in the reduced pressure of 
vacuum tubes. 


Arc Spectra oF METALS UNDER PRESSURE. 


The remarkable paper by Dr. W. Geoffrey 
Duffield, of Manchester University, on ‘‘ Photo- 
graphs of Arc Spectra of Metals under Pressure,” 
came before the Department for General Physics, 
not before the Cosmical Physics Department, with 
which we have been dealing ; but we mention it 
here. His pressure vessel, Dr. Duffield stated, was 
one of Petavel’s solid-drawn-steel cylinders, 2 ft. 
long, 3 in. in internal diameter, 1 in. wall thickness, 
closed by stuffing-boxes, through which the elec- 
trodes passed. The vessel was provided with a 
window and water- jacketed, and the arc was 
steadily kept on the slit, with the aid of a partly- 
movable system of lenses and mirrors. The pres- 
sure had been raised to 120 atmospheres. The 
first effect of pressure was a broadening of the lines, 
chiefly on the red side, different for different lines ; 
there was also a shifting towards the red apart from 
the broadening. As to this displacement, however, 
the various iron lines differed strongly, their rela- 
tive displacements being in the ratios of about 
1:2:4. That relation was disturbed for pressures 
lying between 15 and 30 atmospheres, for which 
reversals were frequent. The phenomena sug- 
gested series of lines; some lines, unreversed at 
1 atmosphere, would not reverse at all, others 
always remained reversed, and the reversal might 
be asymmetrical. Most lines did not change in 
brilliancy with increased pressure ; some became 
enhanced, some weaker. The series lines of copper 
vanished under high pressure, those of iron hardly; 
the line spectrum of silver changed into a band 
spectrum at higher pressures, and finally became a 
continuous spectrum. 

In the discussion of the paper Professor W. F. 
Barrett referred to the work of the late W. E. 
Wilson on the temperature of the arc under 
pressure, and to the contradictory results of the 
subsequent experiments by Wilson and Fitz- 
gerald, and inquired whether Dr. Duffield had 
attempted to measure temperatures in his experi- 
ments. Dr. Duffield replied that photometric 
measurements were in progress, but that the fluc- 
tuations of the arc at high pressures, and the fact 
that the brightness seemed to vary with the amount 
of air present, made the determination of absolute 
values very difficult. In the case of the copper and 
silver arcs the brightness increased to such an 
extent that at the highest pressures the image of the 
are on the slit was painful to behold ; that seemed 
to indicate that the temperature also increased 
enormously with the pressure. 

Considering all these difficulties and the radical 
changes in spectra which Goldstein has recently 





obtained with exceedingly powerful sparks,* the 
interpretation of spectroscopic evidence becomes 
more and more complicated, and- great caution 
seems advisable in cosmical physics, where we may 
have to deal with temperatures and pressures and 
other conditions unattainable in our laboratories. 


SECONDARY EFFECTS ON THE ECHELON 
SPECTROSCOPE. ‘ 


Mr. H. Stanstield, B.Sc., of Manchester Uni- 
versity, described further experiments with the 
echelon spectroscope, a continuation of the work he 
brought before the Leicester meeting,+ in a paper 
on ‘*Secondary Effects of the Echelon Spectro- 
scope.” Some of the variations in the spectra, he 
explained, had their origin in the instrument. A 
dark line, often observed in the bright central 
green band of mercury, and supposed to be an 
absorption line, could be moved across the band by 
a slight rotation of the echelon about a vertical 
axis. The effect was due to a superposition on the 
primary spectrum, of secondary light that had twice 
been reflected at the surfaces of the glass plates. 
These lines were not conspicuous in the ordinary 
position of the instrument, but became distinct on 
rotating the echelon as indicated, when they moved 
faster than the spectrum lines. When the echelon 
was raised at one end, the secondary lines looked 
inclined, and gave the spectrum a screw-like ap- 
pearance. This effect of internal reflection was 
similar to that of a Fabry and Perot spectroscope. 
The reflection alone would throw the lines in a 
ring spectrum ; but the light emerging from the 
step-faces also underwent the ordinary echelon 
treatment and was confined to the points of inter- 
section of lines representing the same wave-length 
in the ring and the echelon spectrum. Mr. Stans- 
field’s calculations as to the distance between the 
secondary lines, their inclination (when the echelon 
was tilted), and motion, was in accordance with 
this theory. In the case of the instrument de- 
scribed, the second spectrum was of an order 
five times as high as that of the primary, and the 
use of this secondary spectrum changed what was 
before a source of error into a means of increasing 
the power of the instrument. 


Sun-Spots anp Sotar TEMPERATURE. 


Professor E. T. Whittaker, F.R.S., the Royal 
Astronomer of Ireland, of Dunsink, near Dublin, 
read a paper on ‘‘ Sun-Spots and Solar Tempera- 
ture.” The majority of astrophysicists, including 
Hale, he stated, now inclined to the view that sun- 
spots were places of diminished (and not of in- 
creased) temperature. The view was based on the 
observational evidence: (1) that chemical com- 
pounds were present in spots ; (2) that the charac- 
teristic ‘‘arc”’ lines were widened and the ‘‘ spark’’ 
lines weakened in the spot spectrum as com 
with the Fraunhofer spectrum ; (3) that the con- 
tinuous background of the spot spectrum had its 
maximum displaced towards the infra-red as com- 
pared with the continuous background of the ordi- 
nary Fraunhofer spectrum. Mr. Whittaker differed 
as to the interpretation of these observations : As to 
(1), the equations of Willard Gibbs chowed that 
the dissociation of compounds depended both upon 
temperature and pressure, and that in 
pressure would be just as effective as reduced tem- 
perature. in favouring the existence of undisso- 
ciated compounds ; as now changes in tempera- 
ture seemed to be less striking in the sun than 
changes in pressure, the ment taught us nothing 
about compounds. (2) Observations of the high- 
level and low-level chromosphere showed that the 
spark - lines H and K of calcium were favoured 
by the conditions of the upper chromosphere, 
where both pressure and temperature were lower, 
and arc-lines occurred more in the lower chromo- 
sphere, where pressure and temperature were high. 

he chromosphere seemed to in more violent 
motion in its upper layers, and the widening of 
the arc-lines ly furnished evidence of in- 

ressure rather than of diminished tem- 
perature. (3) The difference between the con- 
tinuous spectra of the spot and of the rest of the 
sun was analogous to the difference in the sunlight 
as observed at noon and at sunset; the rays of the 
setting sun had to traverse a greater amount of our 
atmosphere, the violet end of the spectrum suffered 
more absorption than the red, and (3) would indicate 
that the continuous rays from the JF essay mse 
passed through a denser intervening medium in spots 





* See ENGINEERING, vol. lxxxiv., page 755. 
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than in pean peta — surface. . The three 
arguments all suppo: the thesis, therefore, 
that the sun-spot phenomena mye be ascribed to 
relatively high pressures rather than to relatively 
low temperature. 


Tue Zeeman Errect in Sun-Spors. 


Professor J. Larmor, Sec. R.S., of Cambridge, 
remarked that, if he understood rightly, Professor 
Whittaker considered radiation in bright lines as 
something abnormal, involving dissociation, and 
proceeded to read a paper on ‘‘The Zeeman Effect 
in Sun-Spots.” Three weeks ago, he stated, Pro- 
fessor Hale, of the Mount Wilson Observatory, in 
California, had sent some photographs to Sir William 
Huggins, on whose behalf Professor Larmor ex- 
hibited them. Ifthe Zeeman effect shown by those 
photographs were verified, it was one of the most 
important discoveries in the history of sun-spots. 
Zeeman himself, who had examined the photo- 

phs, was convinced of the reality of the effect. 

‘he photographs, we should remark, were taken 
with the tower telescope and the 30-ft. spectro- 
graph, a Fresnel rhomb and a Nicol prism being 
mounted in front of the slit. In a strong magnetic 
field each spectral line is—in the simplest case ; the 
conditions may be more complicated—split into two 
rays circularly polarised in opposite directions. 
The Fresnel rhomb transforms the circular com- 
— vibrations of the doublet into two normal 
inear vibrations, and the Nicol will, according to 
its position, quench the one or the other line of the 
doublet. When the splitting up is not complete, 
the line will only appear widened and displaced ; 
but whenever the effect is due to a magnetic field, 
the widening will shift from the right to the left of 
the line, as the Nicol is turned through 45 deg. 

Without going into this explanation, Professor 
Larmor said that the essence of the test was the 
relative quenching of the one or the other line or 
the shifting of the widening. The two photographs 
required an experienced eye for interpretation. 
Each of the pair showed the sun-spot spectrum as 
a band crossing the sun-disc spectrum, the latter 
—— appearing above and below the former. 

here was something abnormal or special in this 
sun-spot spectrum; the Zeeman effect was only 
distinct in the red, not in the violet, end of the 
spectrum, and that might be due to the great 
depth of the turbid atmosphere from which the 
rays had been coming up. The question was, 
whether the photographs really demonstrated the 
existence of a magnetic field. Zeeman believed 
they did. To account for the observed effect we 
wanted fields of enormous strength—5000 C.G.S. 
units—and they were hard to explain. There might 
be whirls of positively and negatively-charged par- 
ticles in the spots ; but how were the particles 
separated? E. F. Nichols had in vain tried to 
separate them by centrifugal force. Why the earth 
was a magnet was not known; Kelvin had believed 
to the end that it was a rotation effect. A mere 
sliding of layers in sun-spots could certainly not 
produce magnetism ; Professor Larmor thought it 
must be something molecular. Professor Larmor 
then showed the third photograph, taken in hydro- 
gen Ha light, which seemed to depict a hydrogen 
flocculus drawn into a spot vortex at amazing 
velocity. 

Professors H. H. Turner, H. Lamb, W. M. 
Hicks, and Mr. A. A. Robb, of Belfast, all spoke 
on the difficulty of accounting for the intense mag- 
netic field. Sir Oliver a suggested that it 
was produced by a cyclone of negative electrons ; 
but he did not know how the positive particles 
were stopped. 


Steam In THE Reaion or Sun-Srors. 


The Rev. A. L. Cortie, 8.J., of Stonyhurst 
College, near Blackburn, followed with a paper on 
**The Possible Existence of Steam in the Region 
of Sun-Spots.” Referring to Mr. Whittaker’s 
paper, Father Cortie said t many astronomers, 
including Hale and Fowler, believed sun-spots to 
be regions of reduced temperature. He himself 
kept an open mind; but he had last year at 
Leicester* brought support for this view from an 
examination of the changes in the titanium oxide 
bands in Mira Ceti during the periodic changes in 
light intensity of this variable star; and he now 
cael whether the reduction of temperature in sun- 
spots might not be sufficient for the existence of 
water vapour in the form of superheated steam. For 


. See Enarvexnina, vol. Iaxziv., page 295. 
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‘more than twenty years they had, he said, at Stony- 
hurst, studied some lines in the red and 4 poe 
apparently water-vapour lines, which seemed to be 
widened or affected in the sun-spots. Those lines 
might obviously be too close to true solar lines to 
be separated from them. But Mitchell had, at 
Princeton, with a much more powerful combination 
_of telescope and spectroscope than the Stonyhurst 
tele-spectroscope, not been able to detect any 
widening of those vapour lines in the sun-spots. The 
observations had been made on a high sun and on 
a low sun. The region between A 5900 and 5950 was 
; pany rich in the nt vapour lines, and 

ather Cortie had measured them on a photograph 
of a third-order spectrum taken with a large flat 
grating on July 31, 1906, with the sun 30 deg. 
above the horizon. Some of the lines shown were 
distinctly spindle-shaped, the thick lines in the 
sun-spot spectrum ming narrower in the 
ordinary sun spectrum above and below. Of 91 
of the lines measured, 64 were due to water 
vapour, and 29 of these 64 were affected (widened 
or darkened) in the spot. In these photographs, 
however, the spectra of the sun-spot and photo- 
sphere were superposed, and not separated. But 

ale and Ellerman had effected that separation by 
isolation on the slit, and 16 of the 29 lines were 
present on these photographs. The widening of 
many lines was certainly distinct, whatever its cause. 
A. Fowler had identified some sun-spot bands with 
magnesium hydride, and E. E. Brooks had demon- 
strated in the laboratory that these hydride lines 
could not be produced in the absence of water 
vapour. It might, therefore, be assumed that the 
lowering of temperature in sun-spots, in which, 
owing to the expansion of escaping gases, chemical 
compounds like titanium oxide and magnesium 
hydride were present, was sufficient to permit 
oxygen and hydrogen to combine to water vapour, 
in the form of superheated steam, of course. 

Dr. W. G. Duffield questioned the admissibility 
of the argument that the existence of compounds 
indicated low temperature. High pressure counter- 
acted high temperature, which would otherwise call 
forth dissociation. He threw slides of the silver 
spectrum on the screen ; at atmospheric pressure it 
was the ordinary arc spectrum ; at 5 atmospheres 
regular flutings appeared ; the two lines near 3914 
became very broad, and other lines appeared ; at 
high pressures all lines vanished, and th 
looked continuous. Dr. Harker, of the National 
Physical Laboratory, pointed out that titanium 
oxide was not really refractory—much less so than 
thoria ; its melting-point was near its boiling-point, 
and below that of platinum; magnesia could be 
distilled before it melted. Professor Whittaker said 
that Father Cortie seemed to reason against high 
pressure (and for low temperature) from the beha- 
viour of variable stars ; but did we know that the 
star was hotter as a whole when it looked brighter ? 
Where was the periodical increase of energy to 
come froin? There were many other explanations 
possible, and Duffield’s photographs seemed to 
support the high-pressure thesis. Father Cortie re- 
plied that the star need only be hotter in its absorp- 
tion layer, to which Mr. Whittaker objected that 
the hot layer would not absorb. Father Cortie 
answered that was precisely so, the absorption of 
Mira Ceti was less when it was at its periods of 
increased brightness. Dr. Shaw thought it safer 
to suspend the use of the term ‘‘ temperature” in 
discussing spark and are spectra. 

(To be continued.) 





Our Raus Asproap.—The exports of rails from the 
United Kingdom in August amounted to 48,069 tons, as 
compared with 38.765 tons in August, 1907, and 66,210 
tons in August, 1906. One satisfactory feature in last 
month’s exports is a revival of business with the A tine 
Republic, which imported 18,412 tons of British rails 
during the month, as com with 5074 tons in August, 
1907, and 9973 tons in August, 1906. There is still a 
fair amount of new railway construction proceeding in 
‘Argentina, and this explains the cally observable in the 
Argentine demand for British rails. The exports to 
the four principal groups of Britisa colonies in August 
com as follows with the corresponding exports in 
August, 1907, and August, 1906. 


Colonial Group. Aug., 1908. Aug., 1907. Aug., 1906. 
tons tons tons 
British South Africa 61 1 1,049 
British India .. ae 5907 6,819 17,488 
Australasia .. 7651 13,608 10,813 
Canada 2014 33 2,611 


In the eight months ending August 31 this year rails were 
exported from the Uni Kingdom to the te 
extent of 301,456 tons, as com with 279,952 tons in 


the corres ing period of 1907, and 303,995 tons in the 
corveaponting period of 1906. 





MESSRS. BOLCKOW, VAUGHAN, AND 
CO.’8 CLEVELAND IRON AND STEEL 
WORKS. 

THEsE works, which are situated midway between 

the stations of South Bank and Grangetown, on the 

North-Eastern Railway system, to the east of Mid- 

dlesbrough, and which now employ about’ 15,000 

men, may be said to centre round an old stone build- 

ing erected in 1852, which contains an old blow- 
ing-engine set, put down to supply the first blast- 
furnaces owned by the company ; this old engine 
was contributing its feeble share of blast when we 
visited the Cleveland Works last week. The 
works, which are illustrated in the general plan, 

Fig. 1, subjoined, have gradually extended round 

this centre and consist at the present day of the 

following de ents : — Cleveland, Clay - lane, 

South Bank, mer, Grangetown, and the steel 





works and rolling-mills, all in close proximity to 


are 85 ft. high, 24 ft. in diameter at the bosh, the 
diameter of the well being 9 ft. 6in. Two of the 
furnaces, however, are of slightly different design, 
one having a well 10 ft. 6 in. in diameter, and one 


being ‘21 ft. in diameter at the bosh. There are 
here fifteen Cowper stoves, thirteen of which are 
55 ft. high, one 58 ft., and one 78 ft. The blast- 


furnace waste gases are utilised for heating sixteen 
boilers, twelve of which are Lancashire boilers, 
three ‘* Cahall ” vertical tubular, and one Stirling. 
These boilers supply steam to five blast-engines : 
three vertical, having each a 100-in. blast cylinder, a 
48-in. steam cylinder, with a 4-ft. 6-in. stroke ; and 
two beam engines similar to those in the Cleveland 
department. There are eleven calcining-kilns, the 
full trucks going up an incline and the empty trucks 
being lowered down a drop. The _ blast-furnaces 
are ¢ by three steam-hoists. The water cir- 
culation for cooling the tuyeres is provided for by 
five Cameron pumps: one with a 16-in. steam 
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each other, served by a network of normal-gauge 
lines and in communication with the North-Eastern 
Railway system. 

The Cleveland Iron-Works proper contain five 
blast-furnaces 92 ft. 6 in. high from the hearth to 
the charging level, 25 ft. 8 in. in diameter at the 
bosh and 10 ft. in diameter at the well. They are 
supplied with hot blast from seventeen Cowper 
atoves, 58 ft. high to the springing of the dome and 
26 ft. in diameter, and are charged by two water- 
balanced hoists and one steam-driven hoist. The 
blowing-engines are four in number, of the old beam 
type, each having a steam cylinder 40 in. in dia- 
meter and a 100-in. blast-cylinder. These engines 
are supplied with steam from sixteen blast-furnace- 
gas-fired boilers, 30 ft. long and 7 ft. 6 in. in dia- 
meter. The tuyere circulation water is dealt with 
by four Cameron double-acting pumps with 12-in. 
rams. The boiler feed-water used throughout the 
company’s works is purchased from the Tees Valley 
Water Company, and the water for cooling the 
tuyeres is that drained from the company’s Eston 
Hill Mines. There are throughout the various 
departments adequate arrangements for cooling the 
water previous to its being pumped up afresh. 
For calcining the ore there are nine kilns, built of 
an iron outside casing, brick-lined ; these are charged 
with the crude ironstone from the top of a long 
incline, on which the trucks are shunted as they 
arrive from the company’s iron-mines. The lime- 
stone and coal : Mees are located between the 
kilns and the blast-furnaces. 

In the Clay-lane department there are six blast- 





furnaces, five of which are at present in blast. These 


piston and 12-in. ram ; one with an 18-in. piston 
and 14-in. ram ; two 6-in. double-acting pumps ; 
and one 8-in. double-acting ram pump. ere are 
besides two 6-in.. double ram pumps built by 
Messrs. Bolckow, Vaughan, and Co. at their 
Middlesbrough Works. It is interesting to note 
here that of the Clay-lane blast-furnaces now in 
blast, one has been working fifteen years, two four- 
teen years, one eight years, and one two years. 
The from the Clay-lane blast-furnaces is carried 
and tipped in the molten state at Smith’s Dock 
Company’s reclaiming works at South Bank. 

The South Bank Iron-Works, which are located 
between the North-Eastern Railway lines and the 
Tees, comprise eight blast-furnaces, 78 ft. 6 in. 
high, 21 ft. in diameter at the bosh, and 10 ft. 6in. 
well diameter. These are in connection with 
seventeen Co stoves, 58 ft. high to the spring- 
ing of the dome, and 25 ft. in diameter, and are 
charged by three steam-hoists and one water- 
balanced hoist. The blast is supplied by three 
beam engines similar to those at the Cleveland 
works, and by one vertical condensing engine 
having a 72-in. steam-cylinder, a 100-in. blowing- 
cylinder, and a 5-ft. stroke. At the west end 

ere are fourteen blast-furnace-gas-fired boilers, 
30 ft. long and 8 ft. in diameter, working in con- 
junction with two feed- water heaters and one 
economiser, there being five feed-pumps, of which 
four are 6-in. Cameron pumps, two having a 6-in. 
and two an 8-in. stroke ; there is also one double- 
acting pump. The tuyere water circulation is sup- 
plied by one 18-in. stroke, 18-in. diameter Cameron 
pump, and by a similar pump with 14 in. stroke, 
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and 12-in. ram. There are fifteen ironstone calcin- 
ing kilns, served by an incline in a manner similar 
to the arrangement at the Cleveland Works, the 
coke and limestone bunkers being also similarly 
arranged. Atthe east end of the South Bank Works 
there are sixteen blast-furnace-gas-fired boilers, ten 
of which supply steam to these works, and six to 
the steel-works department ; these boilers are con- 
nected to a feed-water heater. There are also four 
12-in. ram and 12-in. stroke Cameron pumps for 
the water service and feed. The sixteen boilers are 
30 ft. long and 7 ft. in diameter. 

The Bessemer iron-works department has two 
blast-furnaces, one 70 ft. 8 in. high from the 
hearth-level to the charging-platform, 19 ft. in 
diameter at the bosh, and 11 ft. in diameter at the 
well; and one 85 ft. high and 20 ft. and 12 ft. 6 in. 


Fug.2. 
EASTERN 
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BASIC CONVERTER 


in diameter at the bosh and the well respectively. 
They are supplied with hot air from eleven Cowper 
stoves, 54 ft. high to the springing of the dome, 
and 25 ft. in diameter. e Saat furnaces are 
charged by a water-balanced hoist and by a skip- 
hoist, the latter fitted with the automatic-charging 
gear on the top of the furnace. The blast-furnace- 
gas-fired boilers are twenty-two in number, supply- 
ing steam to six vertical blowing-engines with con- 
densing plant, and having each a steam cylinder 
10 in., and a blast cylinder 84 in. in diameter. 
There are four horizontal Tannett-Walker boiler- 
feed pumps, and two horizontal pumps, one supply- 
ing the tuyere water circulation and one the con- 
densers. The condenser water is cooled in four 
cooling-towers. The auxiliary plant, bunkers and 
so forth, is very similar to that of the other depart- 
ments. The pig-beds are equipped with overhead 
travelling cranes. 

The Grangetown Iren Works, the newest in re- 
gard to the manufacture of pig-iron, contains two 
blast-furnaces, each 100 ft. in height from the 
hearth to the charging-platform level, 22ft. diameter 
of bosh, 13 ft. diameter of well, both charged by an 
inclined skip-hoist with an automatic gear on top. 











They are provided with eight Cowper-Roberts hot- 
blast stoves, 91 ft. 6 in. in height to the springing 
of the dome and 21 ft. in diameter. There are two 
roasters for calcining the raw ironstone; this is 
dropped from the trucks at the top of the kilns, 
and is delivered at the bottom into electrically- 
driven transporting cars, which take the calcined 
ironstone to the base of the skip-hoist. The cars 
also convey the limestone. They are fitted with a 
weighing device by the Fairbanks Company. The 
coke slides down from the bunkers direct into 
the skip-hoist buckets. Blast is supplied by three 
pairs of vertical, independent compound-condensing 
blowing-engines, with steam cylinders, 42 in. and 
48 in. in diameter and 60 in. stroke, the two blast 
cylinders being 84 in. in diameter, compressing to 
an average pressure of 12 lb. Each furnace is con- 
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nected to one pair of these engines, the third 
supplying blast to the Cleveland furnaces. The 
tuyere water circulation is supplied by two com- 
pound condensing high-duty three-ram pumps, 
15 in. in diameter and 24 in. stroke, and also by 
two centrifugal Worthington pumps, coupled direct 
to high-speed compound condensing engines ; the 
tuyere water passes through two surface con- 
densers on its way to the cooling-towers. The 
necessary steam in this department is supplied by 
nine batteries of Babcock and Wilcox boilers, two 
boilers per battery, fired by blast-furnace gas, and 
fed by two Pearn pumps having rams 9 5 in. in 
diameter and 12.5 in. stroke, and by two Weir 
pumps, with buckets, 10.5 in. in diameter and 24 in. 
stroke. The pig-beds are equipped with overhead 
travelling cranes running over their full length. 
The slag is run into ladles, and tipped in the liquid 
state. 

The steel-works department, for manufacturing 
and rolling the steel, is illustrated in the separate 
plan, Fig. 2, and consists of the following :—Two 
120-ton mixers placed side by side (Fig. 1), charged 
from the top by an incline, and tapped on the south 
bank works side. The mixers supply molten pig iron 
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to the acid and basic converters. The converters are 
ten in number, there being at the present time six 
working on the basic process, and capable of blow- 
ing 15 tons easily at a charge, and four working on 
the acid process, these blowing easily 8 tons. They 
are supplied with blast from four vertical blowing- 
engines having single 40-in. steam cylinders, and 
54-in. blast cylinders, taking steam at 80-lb. pres- 
sure, and blowing at a pressure of 25 lb. Thesteel 
is run into an hydraulic revolving centre ladle-crane 
in the usual way, there being one crane to twoacid 
converters, and one to three basic converters. The 
hydraulic pressure required for the converters and 
ladle-cranes is supplied by five hydraulic pumps 
connected to two accumulators of 100 tons each. 

There are besides seven open-hearth furnaces, 
the capacity of which varies from 20 to 60 tons each, 
and which work either on the acid or the basic pro- 
cess, as the case may be. In one of our p ing 
issues (see ENGINEERING, vol. ]xxxiii, page 791) we 
reproduced a paper read before the Iron and Steel 
Institute, by Mr. Arthur Windsor Richards, general 
manager of the Cleveland Works, giving particulars 
concerning the manufacture of steel from pig iron 
containing chromium. cobalt, and nickel by the 
process invented by Dr. Otto Massenez. In this 

rocess, which is in use at Messrs. Bolckow, 
aughan, and Co.’s works, the slag is drawn off 
as it is formed. 

Three cupvlas, each capable of dealing with’ 200 
tons of pig iron per shift, work in conjunction 
with the converters, and are occasionally used also 
in convection with the open-hearth furnaces when 
special grades of Siemeus-Martin steel are re- 
quired. The ferro - manganese and spiegel are 
obtained from Messrs. Bolckow, Vaughan, and 
Co.’s Middlesbrough works. The basic slag is sold 
to a neighbouring company for crushing for manure. 
The open-hearth furnaces are connected to twelve 
10-cwt. water-sealed gas-producers and to three 
15-cwt. similar producers, which are automatically 
charged and stoked, the gear being adjustable. 

The ingots are stripped in close proximity to the 
converter-house and soaking-pits; they are weighed 
and placed in the pits. The soaking-pits are gas- 
fired, there being four pits for rail ingots, with 
fourteen holes in each, and three for plate ingots, 
with eight holes in each. They are supplied with 
gas from twenty-four Siemens gas - producers, 
which also supply the reheating furnaces. 

All the engines driving the mills are double 
engines, single-acting, reversing, supplied with 
steam at 80 Ib. pressure, and of indicated horse- 
power as given below. Thereare eight rolling-mills, 
which may be taken in the following order :— 

The rail-cogging mill, with rolls 48 in. in dia- 
meter ; diameter of steam-cylinders, 40 in. ; stroke, 
60 in. ; geared at 2 to 1 ; 2610 horse-power. ‘ 

The rail-mill No. 1, with 30-in. rolls ; diameter 
of steam-cylinders, 48 in. ; stroke, 54 in. ; driven 
direct ; 2705 horse-power. 

The No. 2 train-rail and sleeper. mill, with 34-in. 
rolls ; diameter of steam-cylinders, 54 in. ; stroke, 
72 in. ; driven direct ; 4427 horse-power. 

The plate-slabbing mill, with 60-in. rolls; dia- 
meter of steam cylinders, 40 in.; stroke, 60 in. ; 
geared at 2 to 1; 1978 horse-power. 

The McLaren plate-mill, with 36-in. rolls ; dia- 
meter of. steam cylinders, 36 in. ; stroke, 54 in. ; 
geared at 3 to 1; 1670 horse-power. 

The fish-plate and merchant mill, with 16-in. 
rolls ; diameter of steam cylinders, 32 in. ; stroke, 
36 in. ; geared at 2.5 to 1; 820 horse-power. 

The rail-roughing mill, with 34-in. rolls ; diameter 
of steam cylinders, 60 5 in.; stroke, 72 in.; driven 
direct ; 5560 horse-power. 

The mills are served by 60-ft. span steam travel- 
ling cranes, there being over the plate and cogging- 
mills three 20-ton cranes, and over the rail-mi 
two 20-ton and one 5-ton cranes. 

In the steel works there are in the converter 
shop three 20-ton overhead steam travelling cranes 
of 60 ft. span, and for serving the open-hearth fur- 
nace shop also one 20-ton overhead steam travelling 
crane of 60 ft. span, and one 8-ton Wellman electric 
charger. 

In the plate-rolling department the shears are 
served by a 5-ton, 60-ft. span, overhead steam 
travelling crane ; the hot-bank is served by a 3-ton, 
60-ft. span, overhead electric traveller, there being 
a large number of various portable and other cranes, 
and the usual conveying rollers distributed over 
the different cold-banks to the delivery-shed, 

There are four reheating furnaces, with twenty- 
four charging-doors, used only fur reheating thy 
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plate-slabs. The blooms are rolled, cut, and rolled 
into bars without reheating. 

The steel works engines are supplied with steam 
from forty-four coal-fired Lancashire boilers, 
30 ft. long and 7 ft. in diameter ; six 30 ft. by 8 ft. 
blast-furnace-gas-fired boilers ; six Babcock-Wilcox 
blast-furnace-gas-fired boilers; and by the six 
boilers at the east end of the South Bank Iron 
Works above referred to. 

Current for power and lighting is generated at a 
station loca on the Tees-side at South Bank, 
shown in the plan, Fig. 1, and is transformed at 
three sub-stations at the works. 

Messrs. Bolckow, Vaughan, and Co., Limited, 
have now in course of erection a new central 
station to contain steam-turbine sets, utilising ex- 
haust steam for generating current and for supply- 
ing blast to the blast-furnaces. This new station 
is located close to the old blowing-engine set put 
down in 1852, and alluded to at the commencement 
of this article. 

The following figures are the outputs of three of 
the mills:—No. 1 rail-mill has an average —- 
of 450 tons, but has turned out 630 tons of finished 
rails in one shift of twelve hours. The rail-cogging 
mill has rolled 700 tons in one shift of twelve hours. 
The plate-mill rolls plates from } in. to 3in. in thick- 
ness, up to 108 in. in width. The plate-mill average 
output is 120 tons, but it has rolled 152 tons of 
finished plates in one shift of eleven hours. The 
bar mills produce all sections of bars and fish- 
plates, also rails up to 40 1b. per yard. The total 
annual output of finished plates, rails, and sections 
amounts to about 212,000 tons. 


The Bolckow- Vaughan Company are independent’ 


of outside sources in regard to coal, ironstone, and 
flux. They own ten collieries in proximity to 
Bishop Auckland (Durham), where there are a 


number of beehive coke ovens, 120 Coppée and 96 
Otto coke-ovens, the two latter types being pro- 
vided with a by-product recovery plant. he 


boilers for supplying steam to the colliery engines 
are heated by the coke-oven waste gases. The 
company’s total coal output averages about three 
million tons per year. There are, further, 200 
coke-ovens now in course of construction. In one 
of our former issues (ENGINEERING, vol. lxxix., 
e 343) we described a high-tension underground 
auling gear in use in these collieries. The com- 
any’s Cleveland iron mines are at Saltburn and 
ston. They also import hematite and other ores, 
which are received at their wharf, shown in the 
plan, Fig. 1, and situated in close proximity to the 
two new graving docks of the Smith’s Dock Com- 
pany, Limited, which we describe on: another page 
of the present issue, Their limestone quarry is near 
Bishop Auckland. Messrs. Bolckow, Vaughan, 
and Co.'s ironstone mines have a total ne out- 
put of about 2,000,000 tons. The total number of 
men employed by the company is 18,000. 





‘*GUEST’S LAW OF COMBINED STRESSES.” 
To THE Eprror oF ENGINEERING. 

Str,—This question is one of such great importance 
that I must ask you to allow me again to trespass upon 
your space. 

Perhaps a concrete example will best serve to clear u 
= difference between the disciples of Rankine an 

uest. 

Take the case of a shaft which is made of material 

aving an elastic limit in shear several times as great as 
the maximum stress that can come on the material under 
the conditions shortly to be stated. 

Let the diameter be 10 in., and let it ba subjected to a 
pure twisting moment of 200 inch-tons; then, calculating 
the shear stress by the usual expression, which Mr. 
Smith admits is correct, we find that it amounts to 1.02 
tons per square inch. 

Let the shaft be then subjected to a twisting moment 
of the same value, and at the same time to a bending 
moment of 20 inch-tons. A ing to Rankine the 
stress will be 1.13 ton per square inch ; but, according to 
Guest, it will be 2.05 a square inch. 

Iam quite willing to admit that the Rankine expres- 
sion may not be exact, but I cannot, believe that it is 
nearly 100 per cent. in error. I sha'l therefore be glad if 
Mr. Smith will give his opinion as to which is the more 
correct value. 

I have yr difficulty in believing that the stress in a 
shaft which is already subjected to 200 inch-tons twisting 
moment can be doubled by the addition of a bending 
moment of 20 inch-tons, 

Perhaps, as a “* Tory of Tories,” I am very dense, but 
for the life of me I cannot see why the above-mentioned 
stresses should be affected by the ratio of the elastic limit 
in tension to that in shear. 

If this ratio does affect the stress then it certainly 
ought to appear both in Rankine’s and Guest’s formulas. 

The ratio 1.3 that Mr. Smith quotes from Rankine is 
the well-known ratio (usually given as {) of the elastic 
limit in tension tothe elastic limit in shear, and is based 





on the assumption of Poisson’s ratio being }: it may not 
be correct; probably it is not in the light of Guest’s and 
Scoble’s tests, which I regard as being of great value; 
we have already stated, in my opinion this ratio has 
nothing whatever todo with the point at issue. 

The ratio 2, between the twisting moment and the bend- 
ing moment which is required to produce a given elastic 
stress in the shaft, is the result of purely mathematical 
reasoning for ectly elastic materials, and does not in 
any way depend upon the other properties of the material, 
such as brittleness, plasticity, range of elasticity, &c. I 
am asked to quote experimental evidence in support of 
the Rankine theory ; unfortunately I cannot, but at the 
same time I will not admit for one moment that Guest’s 
and Scoble’s tests, valuable as they are, provide one tittle 
of evidence in favour of Guest’s theory. If others hold 
a different opinion, will they be good enough to explain 
how by Guest’s and Scoble’s methods they would experi- 
mantally determine the exact stress in a shaft when sub- 
jected to twisting and bending, and assumed to be far 

ow the elastic limit of the material. If we had an 
expression for the elastic surface strain in terms of the 
applied bending and twisting moments for both Rankine’s 
and Guest’s theories, also some means of experimentally 
measuring the strain, we might test the accuracy of the 
two theories, bub I do nob see any other way of deter- 
mining it. 

Yours truly, 
RANKINITE, 





EXPERIMENTS ON ROTATING DISCS. 
To THE Eprror or ENGINEERING. 
Srr,—In your last issue (September 18, page 371) you 
ave an account of the very: interesting experiments of 
rofessor M. Fitzgerald and Mr. J. Brown, which were 
recently described at the British Association meeting. — 

There is one point which does not seem to be quite 
clear (I have not seen the original paper), and that is, 
whether or not the same formula was used to calculate 
the strains in the two cases experimented on. If such be 
the case, the anomaly may —— be accounted for. 

There is a very distinct difference between the strains 
in a rotating disc (or shaft) that is solid right up to its 
axis and in one that is perforated (or has an axial flaw) at 
its centre. 

The simplest case to deal with mathematically is a disc 
bounded by parallel planes, and the theory requires that 
the thickness of the disc be kept constant. It will bs 
useful to examine the values of the strains deduced from 
the elastic theory. . 

Let a, = external radius, a. = internal radius of a disc, 
which rotates with angular velocity w, and has a density 
p, Young’s modulus E, and Poisson’s ratios. Let 

ha w? p (1 + co) (1-20) 


8E(l-c) 
Then for a solid disc at a point distant r from the axis 
of rotation we find 


Radial strain = @| (3 - 20)a,? - 37°]. 
Tangential strain = d [3 — 2c) a;? - r|. 


The greatest strain is tangential, and occurs at the 
centre. Its magnitude is d (3 — 2c) a,2. (See Love's 
‘* Elasticity,” vol. i., Article 130, Firat Edition.) 

It may also be shown for the case of a disc that is not 
continuous up to its axis that 


Radial strain = d [ - 20) (a? + a?) 2 


- 37 |. 
-2¢ 


Tangential strain = al (3 — 20) (a,2 + ag) + ~ x 


-20¢ 
| 


_ The greatest strain is tangential, and occurs at the 
inner periphery. It has a magnitude of 
ai? | 


3-2¢ 
a 2 
2da(l o)[ a; s—2. 

If a, be vary small, we ses that the maximum strain due 
to rotation in the case of a disc (or shaft) with an axial 
flaw bears to that in a solid disc (or shaft) the ratio 

2(1 — o) 
1= 20° 

Taking o = 0.3 (for steel), we find that the maximum 
strain is increased 3.5 times by the presence of a flaw 
near the axis. 

Hence, indeed, the success of discs made in one solid 
piece for extra high-speed work (¢.g., De Laval turbines). 

In the account of the experiments under notice there 
appears to be no reference to the important effect of the 
central hole in raising the value of the strains. 

These tangential strains are only considered, and the 
hole is not very small. - 

Reverting to the formule given above, and taking 
a, = 6", ay = ?”, r = 3", and o = 0.45 for rubber, it is 
easy to show that the tangential strain in a perforated 
flat disc is about 1.75 times as great as in a similar solid 
disc, at a point midway between the centre and circum- 
ference. 

This is not greatly different from the ratio of the figures 
given by the experiment. 

To is true that the experiments were not carried out on 
flat discs, but this theory seems to indicate that the two 
experiments are y consistent with one another. 

‘urther, it has been pointed out that the experiment 
differs from theory, in that the maximum tangential strain 


a a 
-2¢o 


a)? a,? 
r2 


a,? ay? 
2 





in the ) ~eonepre disc is not at the inner boundary, but at 
some distance away. 

If the disc were flat, and of the same thickness as the 
boss, the theory sketched above would indicate that the 
maximum tial strain existed at the inner boundary. 
Bub the experimental discs were tapered, and the material 
thus removed from the uniform disc would probably 
diminish the strains near its centre more than those at a 
distance from it. Hence the maximum strain for a coned 
disc may not be at the centre, even on theoretical grounds. 

The general conclusion then is that the experimental 
results are consistent with one another and with theory, 
poe that Stodola’s approximate formula requires exami- 
nation. 

Unfortunately, I have not by mea copy of Stodola’s 
book, so I cannot say whether or not one formula only is 
es for the design of both solid and perforated discs. 

f, indeed, such is the case, the experimental results of 
Messrs. Fitzzerald and Brown show clearly that a dis- 
tinction should be made bstween the two cases. 

In confirmation of what has been written above, it would 
be very interesting if Messrs. Fitzgerald and Brown 
would pierce an axial hole in the solid disc, and repeat 
the experiments. 

Yours very truly, 
. H. H. Jerrcort. 

Teddington, September 23, 1908. 

[If our correspondent will refer to our report of Pro- 
feseor Fitzzerald’s paper, he will see that it is distinctly 
stated that the strains in the porforated disc were calcu- 
lated by the formula 


u r\ r\2 ¢ \% 

—= he, tS Win Vs 

+= 45) +™ (R) +8 (R) 
If the disc had not baen pierced, the constant M would 
have been z23ro. Further, the equations given in his 
letter have reference to flat discs only, and not to the 


forms used for turbine discs. For the solid type the form 
used has a depth, measured axially, given by the relation 


Z=Ce-'r, 
and then the stresses, as calculated on the usual assump- 


tions, are constant throughout. Where perforated discs 
are used the axial depth commonly corresponds to the 


formula Z = > and then the stresses (when the material 
r 


is steel) are as follow :— 

Radial stress = A 758 ~ Br-153 - 8.95 nr? 
Tangential stress = 0.58 Arl-58 + 2.58 B.r-l. —4.82n2r? 
where r is the radius in fest and nis the number of re- 
volutions per sesond. A and B are constants determined 
by the boundary conditions. Fora solid disc B is zero. 
It is quite easy, it may be added, to find (on the usual 
assumptions) a general solution for the case where the 
profile of the disc is given by 

Z=C.r-™ 
For Professor Fitzgerald’s perforated disc the valua of m 
was unity, the faces of his disc bsing hyperbolic.—Eb. E.] 





To THE Eprror or ENGINEERING. 

Sir,—In your number of September 18, 1908, you give 
a report on the experiments of Professor F. M. Fitz- 
gerald and Mr, J. Brown, F.R.S., carried out with rotat- 
ing rubber discs, which, according to the authors’ opinion, 
proves my formule for the calculation of such discs to be 
not reliable. 

In the English edition (1905) of my text-book, page 157, 
it is distinctly stated that the thickness of the disc is 
assumed to vary so slightly that the angle formed by the 
directions of stress acting on a coaxial cylindrical section 
of the disc and its plane of symmetry can bs neglected. 
I pointed out that this is true in most cases, which, I think, 
gn clearly enough, that these formule are not applic- 
able for every possible form of rotating disc. 

Now if we consider the sections of the discs used by 
Professor Fitzgerald, especially that of the perforated one, 
it will be evident to any engineer of judgment that the 
thickness of this disc does not vary in accordance to my 
assumption. Soit is not at all astonishing that the ex- 
eng of Professor Fitzgerald show a discrepancy 

etween ‘‘theory” and reality. : 

On the other side, I have published a year ago (in the 
Zeitschrift des Vereins Deutscher Ingeniewre, 1907, page 
1269) a paper on the strains in rotating discs, in which 
the non-uniformity of strain and stress on a cylindrical 
section of the disc is taken into consideration. Owing 
to the very great mathematical difficulties involved in 
investigations of this kind, the method I used is also 
an approximation only. In spite of this, my results are 
in closest concordance with those obtained by Mr. C. 
Chree in his well-known and gee ! correct investi- 
gation of the rotating ellipsoid, and there seems little 
demand for a still more rigorous theoretical foundation. 

Bat all this relates to flat discs alone, and I am there- 
fore surprised that this very fundamental condition has 
been overlooked by Professor Fitzgerald. As an analogy, 
I recommend expsriments on very short beams, in order 
to prove that the formule of Navier are wrong. 

‘oncerning the experiments, I will restrict myse!f tos 
few remarks. Firstly, I doubt whether with 30 per cent. 
elongation Professor Fitzgerald is authorised to entirel 
neglect the variation of the modulus of elasticity, whic 
is, according to my own experiments, accompanied by a 
large variation in the value of Poisson’s ratio. Then 1 
should point to other discrepancies between these experi- 
ments and well-established views. For example, if we con- 
sider a disc of uniform thickness and equal in diameter 
externally and internally to disc B of Professor Fitzgerald, 
then using the constants given by him and the formule 
contained in Love’s “ Treatise on Elasticity,” we arrive 
ata total elongation of the diameter very much smaller 
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than that obtained by experiment. What explanation 
will Professor Fitzgerald give for this new discrepancy ? 
Engineers will not believe that a steel disc will stretch 
more when reinforced near the centre. f 
O! course, there are still many things to ba solved in 
the problem of the turbine disc. In my above men- 
tioned article I have designated some points that should 
be investigated, and all further experimental research 
will be wonemet but it must be carried out within the 
limits prescribed by the theory. 
Yours truly, 
Ziirich, September 24, 1908. A. Sropora. 





“THE PROBLEM OF FLIGHT.” 
To THE Eprtor or ENGINSERING. 

S1r,—In his paper read before the British Association, in 
that portion headed “‘ Application of the Laws of Flight,” 
Mr. F. W. Lanchester states that after calculating the re- 
sistance, body resistance, computing the gliding angle, 
and weight of the machine, we at once obtain the thrust re- 
quired for propulsion, and if we assume a velocity of flight 
we have also the thrust horse-power ; then, after giving 
the efficiency of the means of ee goes on: “From 
this we can at once calculate the brake horse-power neces- 
sary to horizontal flight ; after allowing a margin for the 
machine to gain altitude the power of the motor can 
be decided.” ‘ 

Has he not overlooked one of the most important pro- 
blems? The friction of the means of gaining momentum. 
On a ploughed field with light wheels, such as are used, 
this would be very great, and can never be entirely re- 
moved. 

Let us assume that an aeroplane has been built without 
taking this into consideration; ib will only lift when the 
friction of the means of gaining momentum comes within 
the marginal horse-power reserved for the machine to gain 
altitude, while it is obvious, if part of this horse-power is 
thus used, only the remainder is available to gain altitude; 
and when this additional friction balances or ex is 
the surplus horse-power, the machine will not lift. The 
success of the Wright Brothers can be traced to their 
method of overcoming this difficulty. _ 5 

With their catapult’s assistance this extra resistance, 
after being uced to @ minimum, is balanced or over- 
come. The advantage thus gained is great; they can 
now use a smaller plane and less ee tay for the same 
weight than would otherwise be possible; or they could, 
by increasing their horse-power, increase their , or 
decrease their plane, therefore increase their speed. On 
the other hand, without the catapult the planes have to 
meet the horse-power of the engine, half of which, under 
favourable circumstances, is utilised to overcome the 
resistance to momentum. The planes are necessarily 
large, and after leaving the ground, useless—in fact, 
detrimental — causing unnecessary resistance, therefore 
less speed. é ; 

For a clear start like the Wrights’, Mr. Lanchester’s 
calculations would probably be correct, but the resistance 
to gaining momentum is very real and variable in prac- 
tice, and unless we can obtain an engine of the same 
weight giving more power, or a better means of propul- 
sion, so that the additional resistance always comes within 
our surplus horse-power, we must fire ourselves off if 
we wish to accomplish anything. 

Yours truly, 
Frank HAmMstina. 





To THe Eprror or ENGINEERING. 

Sir,—With reference to Major B. Baden-Powell’s 
remarks anent the advisability of organising a more 

ractical league of aviation, I need hardly emphasise the 
one fact that the foundation of the new go-ahead 
‘* British Aerial Leagua” is to benefit not one, nor a 
lucky few, as in the case of the Aeronautical Society, 
but the whole, or many, of the younger concern. 

Reverting to the new ‘British Aerial League,” the 
secretary of St. Bride’s Institute has kindly granted 
Room 22 of that Institution for the inaugural meeting, 
the actual date of which I will duly announce. At present 
there are some twenty well-known contributors on flying 
in these columns who have expressed a desire to become 
pioneer-founders, and I confidently anticipate that we 
shall have to show on a scientific engineering is in 
forty-two days more relatively than the forty-two years 
of the Aeronautical Society. The fruits of the Aero 
Club need not be seriously pointed out here; the 
numerous balloon ascents and dinners will never accom- 
plish practical work in aviation. shall be happy. 

versonally, to present the new league with a full-sized 

arman- ge “glider” for the use of the mem- 
bers of the league. My means are strictly limited, but 
I, with others, will work to enhance with advanced 
machines on the helicopter and wing respec- 
tively the conquest of the air, keeping abreast of 
other nations in the resultant supremacy and solving of 
the true problem of flight. I suggest, moreover, securing 
the beautiful grounds of the Crystal Palace for trials; the 
Alexandra Palace I found, on visiting, to useless. 
Meanwhile, I beg to advance some farther views on 
aerial navigation generally for the benefit of other 
students, and shall be happy to assist in this direction to 
the best of my ability. 

Has not the bird shown us, in addition to the superiority 
of the sinuous form of aeroplane or aerocurve either as sup- 
porting surfaces or as rotational screws, that the centre of 
gravity is located one-third from the anterial margin of 
the body; the need of constructing the aeroplanes or wi 
whether intended for active or passive employment, with 
semi-rigid ee and flexible posteriorly, the 
thickness commencing at the shoulder and tapering to a 
fine point at the tip, which ensures the wing to be auto- 
matically and naturally stable when struck by winds of a 








vertical tendency, and confers easy reversals in vibra- 
tions or beats, and reduces dead points to a minimum? 
A bird flying diagonally th: h the air attains, of course, 
the centre of pressure one-third from the front edge of the 
wings—designated the ‘law of Avazini”—increase of 
Hema | tending to shift the centre of 
forward, and in order to counteract the tendenc 
thrust up the leading edge of the wings, the 
accommodates the variation of centre of pressure by 
moving its centre of gravity accordingly. To accompli 
this he can either (1) throw the wings forward to adjust 
the return of the centre of gravity ; (2) extend the head 
and neck as in the case of the ——, which advances the 
centre of gravity ; (3) expand the tail to attain the same 
result ; (4) ge flex the wings backwards to 
advance the main weight wer yoy the on a 
muscles lying well down beneath the outstretched “‘sail- 
area” to ensure natural stability; (5) or adjusting the 
angles of both wings. Steering at right angles to direction 
of flight may also be accomplished by a variety of methods 
—(1) by the flexure and consequent diminution of the 
superficial area of either wing; (2) by vibrating one 
wing faster than its fellow ; (3) by raising one side of the 
tail and depressing the opposite side ; (4) by adjustment 
of the leading edge of the wings in the same manner; 
(5) or by swinging the head and neck from side to side as 
in the case of the albatross. 

I would point out a new factor not general! 
among students which augments, and i 


ressure farther 
_to 


known 
eed un- 
——_ explains, the secret of the hitherto imper- 
ectly comprehended ae flight of the gliding birds, 
as advanced by Rénard. riefly, on the bird encoun- 
tering powerful cross-currents during rapid forward 
motion, the swirls and eddies obviously have a tendency 
to deflect the course of the flight, hence the resultant is 
the bird swings, or rolls transversely, and so transfers 
its wings into twin-propellers. Hence, if this motion 
be blended by a converse rolling movement with four 
wings we have a magnificent reproduction of Natu 
and, no matter at what angle the amplitude bo arres' 
by loss of power, equilibrium is maintained. I propose 
at the inaugural meeting the construction of a full-sized 
machine on this principle by a veteran scientist of fort 
 emped standing, who will gladly build this machine with 
is own poor resources if other members will assist with 
the loan of a 10-horse-power motor. 

Assuring those who have written, and whom it is at 
oo impossible to answer individually, of my best 
isinterested efforts in the founding of the “ British 
Aerial L2ague,” 

I am, Sir, yours sincerely, 
Epear E, Wiison. 
67, Sutherland-street, Pimlico, London. 





To THE Epitor oF ENGINEERING. 

S1r,—It is with considerable diffidence that I venture 
into this discussion, but as Mr. Evans in your last issue 
ventu & proposal regarding propellers, might I say 
that something similar was submitted by me to a firm of 
engineers some time 960, only that I advocated sharp- 
tonnes semi-circular ridges running across the length of 
the blade on the thrust side; in addition I maintained 
that the outer tips of blades ought to have teeth like a 
saw, claiming an ogy between the action of a circular 
saw and that of a propeller in so far that both have to cut 
their way through a surrounding medium. 

he matter, however, to which I would draw attention 
is the fact that all of your correspondents seem to take it 
for granted that propellers should be fixed horizontally 
wherever attached to the body to be lifted, so as to draw 
air from above directly downwards. This, I maintain, is 
not altogether nig. The propellers should be placed 
at an angle to the body. A bird does not throw the air 
directly downwards; the wings sweep the air underneath 
the body with a downward thrust. Its body therefore 
rests on a column of air momentarily slightly increased in 
density ; but, of course, in this supposition I may be 
wrong. In any case thesupporting medium is not thrown 
directly downwards. 

To secure a closer imitation of the action of a bird, 
therefore, I would suggest that propellers be arranged in 
pairs so :— 


ae. - 
4 


(796) 


Fig. 2. 


J 


where X represents liers and Y the body. As Fig. 1 
represents the wing at the top of stroke, Fig. 2 the end of 
stroke, a series of pairs of small es fixed at bap ie | 
angles between these extremes along the body woul 
represent the course and action of the wing while at full 
stroke. There is a ar. that with such a series of 
propellers, rightly ed, the power would be 
greater than that of the wing, because of the action being 
continuous instead of intermittent. 3 
I remain, Sir, your obedient —. 
/ Ss 


74, Montgomery-street, Edinburgh, 
September 28, 1908. 





To THe Eprror or ENGINEERING. 

S1z,—I wonder how many of your correspondents have 
noticed the similarity of design between Santos Dumont’s 
first aeroplane, the ‘14 Bis,” and that of the Wright 
Brothers. Obtain a photogra; t 
place them side by side, next strip M. Dumont’s machine 


ph of each of these machines, | Mr 





of all the vertical partitions in the main planes, of the 


canvas covering the —— box girder carrying the 
“‘stabilisator,” and the latter itself of its sides, leaving 
only the top and bottom planes, and but for a few minor 
divergencies, such as the upward inclination of the main 
planes, wheels for travelling over the ground in place of 
sleigh-runners, and a different ment of engine and 
‘em sliers, we have, in the main, the same machine in 
th instances. 

_ Itis, of course, to be supposed that M. Dumont was 
in possession of as much knowledge on the subject of 
mechanical ry as were the Brothers Wright, by reason 
that most of the famous experimenters, such as ley, 
Lilienthal, Chanute, &c., have handed down their data to 
posterity ; but the marvel is that M. Dumont, living amidst 
the numerous experiments of M. Blériot and M. Voisin, 
which were in around him, should have prac- 
tically ignored their type of machine, and have struck 
an origi line of thought that happened to coincide 
with that of the Wrights in America. 

The objection may he raised that M. Dumont had seen 
photographs and read accounts of the Wrights’ doings in 
America, and had endeavou if possible, to improve 
pee their type of machine. is may or may not be 

e case, but I have a theory in connection with it that 
une ere some bearing on the Wrights’ “‘secret” of 
stabilit: 


ity. 

In the early Wright ‘‘gliders” the stabilicator was 
p very near the main planes, but with subsequent 
distance between these two was constant! 
increased until, in the present aeroplane with whic 
Wilbur Wright is now demonstrating in France, the dis- 
tance between stabilisator and main planes is very con- 
siderable, —— some 18 ft. or 20 ft. This distance 
consequently admits of the power of the stabilisator 
being applied to the main planes through a longer lever- 
age, and thereby gives the Wrights a control over the 
stability of their machines that is not enjoyed by aviators 
using the Voisin type of mee 

This powerful control enables the Wrights to dispense 
with the rear aeroplanes adopted by Voisin ; hence their 
greatly improved steering abilities and their quicker 
evolutions in the air. By reason of these rear aeroplanes, 
Voisin needs only a short leveraged stabilisator, small in 
area, but it is ag eng inefficient, and has but small 
control over the heavy machine behind it, whilst these 
rear planes are a positive hindrance to steering, and 
render the handling of the machine somewhat clumsy 
compared to the Wrights’. If any aviator possessing a 
Voisin machine would tem rily remove his rear planes, 
and endeavour to fly with the main planes and short 
stabilisator, he would, I fancy, prove my theory correct 
by an upset in less than half a minute. 

M. Santos Dumont must have been as well aware of this 
fact as were the Brothers Wright, for in his ‘‘14 Bis” the 
stabilisator is placed even further from the main planes 
than in the Wright aeroplane. 

There is but little doubt that M. Santos Dumont was 
much nearer the perfect aeroplane in his first attempt 
than in any of his subsequent machines, which one and 
all refused to fly, and, strangely enough, were provided 
with a rear plane like the Voisin machine, but had no 
stabilisator. 

It would appear from the foregoing that an aeroplane 
somewhat of a cross between the ‘14 Bis” and the 
Wright machine is the desideratum ; and an attempt to 
produce such, coupled with a modified form of the 

‘ multiple” system of L peer is to be my next ven- 
ture in aeronautics ; and provided I do not share the fate 
of Lilienthal, Pilcher, and a few others, I hope at some 
future date to publish the results of my experiment in 
ENGINEERING. 

In conclusion, I may state that I find expsrimenting 
alone, as heretofore, a costly . besides involving 
the necessity of going over a deal of ground that has 

y been covered by other experimenters. I should 
therefore welcome the possibility of joining forces with 
some other enterprising experimenters, more especially if 
he, or they, had command of a little money. 

**United we stand, divided we fall.” 

: Yours faithfully, 
“y E. V. Hammonp, 
88, Louisville-road, Balham, London, 8. W. 





Personat.—Messrs, A. Warden and Co., 60, Great 
Eastern-street, London, E.C., inform us that their address 
is now changed to 44, 46, and 48, eaten Walk, 
City-road.—We are informed by Mr. E. Riley that he has 
taken into partnership Mr. F. W. Harbord and Mr. F. T. 
Bolt. Mr. Harbord will act as mai partner, and 
the firm will henceforth be known as Messrs. Edward 
Riley and Harbord. The business will be carried on both 
at 14a, cleo, > sme E.C., and at 16, Victoria-street, 
Westminster. . EF. Merricks, of Messrs. Merricks, 
Crane, and Co., will co-operate with the firm in mining 
matters. 





InstiTuTE OF Marine Encingers. — The Lloyds’ 
Register Scholarship, value 50/. per annum, tenable for 
two years, has been gained in competitive examination 
by Mr. James Richmond Thomson, of Clydebank. The 
scholarship is intended to provide an opportunity for 
young engineers to follow up evening course studies with 
a technical course at the day classes. The examinations 
are held at various centres annually, the subjects of 
examination including practical engineering and work- 
shop practice, Candidates must be graduates or associates 
of the Institute of rine Engineers, and particulars of 
the necessary qualifications for these goes of member- 
ship may be obtained on application to the Hon. Secretary, 

. James Adamson, Romford - road Stratford, 
London, E. 
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MACHINE-TOOLS AT THE FRANCO- 
BRITISH EXHIBITION. 


Ar their stand at the Franco-British Exhibition, 
Messrs. Selig, Sonnenthal, and Co., of London, show 
some machines of new design, manufactured at their 
Selson Works, Coventry, recently opened. These 
machines betray a little originality in conception, and 


the driving cone. 


on the top of the bearing (see Fig. 1), to the left of | 
The relative position of the ram, | 


to suit the location of the work, is changed by means 
of the hand-wheel seen on top, on the same centre as 
the straight locking-handle just below it. The ram 
slides in square-gibbed ways, and there isa hole under- 
neath, to allow long shafts to pass through the frame, 
for keyway-cutting. The end of the ram is fitted 


amount of feed is controlled by altering the relative 
position of the block across the face of the crank- 
disc just mentioned. This can be done while the machine 
is running, and there is also a safety device which 
lets the feed-gears slip should the cross - slid: 
be allowed to reach the end of its traverse through 
negligence. It will be noticed that the face of 
the cross-slide is T-slotted, to hold work when the 
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Specrat 24-In. SHaprna-MacuHIne. 

















Fie. 3, 4-Fr. 6-In. Raprat Daitimnc-Maocuine. 


they are, moreover, of rather graceful appearance, due 
to the free use of curves in the main outlines. 

Taking first the shaping-machines, of which there 
are two, of 24-in. stroke, the simpler one, Fig. 1, is a 
standard type, driven by a four-stepped cone-pulley. 
This turns a bull-wheel inside the nd at different 
rates, dependent on whether single or double gears are 
thrown into engagement. From the bull-wheel con- 
nection is made to the ram by a shoe and slotted link, 
giving quick return ; the stroke is altered while the 
machine is running by a handle placed on the bull- 
wheel centre, and is read off on a radial index located 











Fre. 4. 4-Fr. 6-In. Raprat Driviinc-MacHINE, ARRANGED FOR 


Heavy Stor Driniine anp Mitu1Ne. 


with the usual kind of tool-head, including a circular 
indexed base and swivel portion, and a micrometer 
hand-wheel for down feed. 

The cross-rail slides on the flat strips at the front of 
the frame, and is raised and lowered by a shandle, 
bevel gears and screw, which does not project through 
the floor of the shop. A cross-slide is gibbed to the 
rail, and is moved in either direction by a handle and 
screw ; self-acting feed is also available, from a small 
slotted crank-disc driven by gears from the bull-wheel 





table is removed. This table is hung with a ledge on 
the cross-slide, to take the weight, and is secured 
with bolts. There are the usual T-slots on top and 
sides, and an additional vertical groove for setting 
shafts vertically. 7 
When heavy cutting is being done, a supporting 
bracket is employed, as seen in the illustration, 
bolted to the end of the table, and carrying two 
rollers at the ‘tuttom, to move easily across the 
planed way on the foot of the machine. Felt pads 


shaft, and rocking a connecting-rod operating a ratchet | are placed in advance of the rollers, to wipe away the 


and pawl mechanism connected to the screw. 


The | cuttings which may fall on the slide-way. A swivel 
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vice, as seen, is used on the table for such work as it 
is suitable. 

The other machine, Fig. 2, is of special type, elec- 
trically driven, and with a traversing tool-box and an 
adjustable bottom table. The motor, of 44 horse- 
power, drives through a gear-box, which enables eight 
changes to be obtained, and the motion is conveyed to 
the ram in a similar manner to that in the other 


have their bearings cast on, are instances of this kind ; 
they are trave to bring the two bearings succes- 
sively under the tool, with the certainty that the 
machined surfaces will be in alignment. 

As will be noted from the photograph, the tool-box 
is fitted to a short slide on the head of the ram, afford- 
ing both a good range of lateral accommodation to the 
tool, and the advantage of a hand or an automatic 

















Fic. 5, 84-In. Centre Hicu-Speep Larue. 











Fig. 7. 























Fig.8. 
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feed for wide surfaces up to 12 in. 
in breadth, By this combination 
of a sliding tool-box and an adjust- 
able base-table, the machine is 
adapted for dealing with much 
bulky and awkward work which 
would otherwise have to be tooled 
on the planing-machine. The auto- 
matic feed to the cross-slide of the 
tool-box is produced from a ratchet 
and pawl mechanism, actuated each 
time the ram moves backwards, by 
the striking of the pawl-trigger 
against the nose of an adjustable 
bracket mounted on a rod at the top 
of the machine frame. 








Fic. 6. SasH-Bar Mirertnc-MacHiIne. 


machine. The cross-rail, cross-slide, and table are 
also similar, excepting that the table is hinged to the 
slide, so that it may Se swung back out of the way, 
as seen in the photograph, when work is placed on 
the base-plate. Instead of having a fixed plate, a 


sliding-table is provided, adjusted by a screw and 
ratchet-handle, so that work may be moved to or from 
the ram, within a ran 

portions under the tool. 


of 15 in., to bring different 
Small engine-beds, which 








A radial drilling-machine with 
interesting features is also shown. 
It is of 4 ft. 6 in. radius—that is, 
from the centre of the spindle to 
the face of the column, and is belt- 
driven (see Figs. 3 and 4), with fast and loose pulleys 
at the base, so that no counter-shaft is needed. The 
radial arm, of box section, swings on trunnions, the 
weight being taken by ball- bearings, while two 
locking-levers provide for securing the arm when set 


to position. The slide supporting the trunnions has 
a long bearing on the face of the box column, bein 
locked thereto by a 


ard of handles. The up-and- 
‘ec 


down movement is effected by a screw, turned by 


gears in either direction, from the driving-pulley; a 
safety mechanism is included, by means of which fixed 
stops at each end of the column trip the clutches and 
put the screw out of action. The drive from the 
upper cone-pulley is conveyed to the drill-spindle 
by way of a vertical splined shaft lying within the 
column, and thence to the horizontal splined shaft 
seen above the radial arm. The spindle is driven 
either direct or through double gearing, the operat- 
ing handle being on the saddle, while a reversing 
motion 44 times quicker than the tapping speed can be 
thrown in for quickly running out taps. e spindle 
speeds range from 437 to 24 revolutions per minute, 
and there are six self-acting feeds, through gears, put 
in and changed by a lever ona graduated quadrant, 
while the spindle is running. An index and stop are 
provided for automatically arresting the down feed at 
any required point. The whole saddle can be tra- 
versed along the arm by a hand-wheel, and locked. 

A novel feature of this machine is a self-acting feed 
of the saddle along the arm for milling, with a recipro- 
cating motion for slot-drilling. The feed is arranged 
so that by means of an adjustable stop at one end, on 
the arm, the length of traverse can Le determined, 
and the saddle arrested at a predetermined position. 
In the case of slot-drilling two stops are brought into 
use, one on each side, and the saddle then feeds to and 
fro automatically. The vertical feed for depth of cut 
is by hand, but it may be made automatic if desired. 
When heavy boring, or milling, or slot-drilling is bein 
done, an outer stay is employed to steady the radia 
arm; this is seen in Fig. 4, bolted to the base-plate, 
and attached to the arm by clamps. . It is, of course, 
easily removable. This photograph also shows a novel 
type of box-table which has three small rollers carried 
in a bracket inside ; by the movement of a lever the 
bracket can be lowe down to cause the rollers to 

ress on the base-plate, and so take the weight of the 
x-table; then the latter may be easily wheeled along, 
and there is an extension of the base at the side of 
the column intended to receive the box-table when it is 
out of use. In Fig. 3 the table is so placed, leaving 
the plate free for bulky work. 

These machines may be built with a single-pulley 
drive and a gear-box, or a motor drive may be sub- 
stituted, the motor being of 7 horse-power in that 
case. Another machine of the same design is made of 
3 ft. 6 in. radius. 

A new design of sliding, surfacing, and screw-cutting 
lathe for high-speed work is exhibited, Fig. 5 ; it is of 
84 in. height of centres, and takes 4 ft. between centres. 
The bed has the narrow front guiding-strip which is 
seen on many recent lathes, but it differs from others 
in not being raised up, the object being attained by 
forming a ve in the front shear, into — the 
tongue of the ne e fits. A long tape ib is 
provided to take up the slack. Sevwe-cuttiig, sliding, 
and surfacing motions are imparted by the lead-screw 
and the splined feed-shaft respectively. A clasp-nut 
disengages the lead-screw from the carriage in the 
usual manner, while the surfacing and sliding motions 
are pub out by a drop. worm—the latter automatically, 
if necessary, by stop-collars on the feed-shaft. A 
compound rest is fitted, and the cross-feed screw is 
indexed for micrometric feeding. The gear-box at the 
front of the headstock contains four sets of gears, 
arran so that the sliding and surfacing feeds are 
constant, while four different pitches can be obtained 
without altering the change-wheels on the swing- 
plate. Ten gears only are required for dealing with 
all pitches, including Whitworth and gas-threads, 
from 2 to 28 per inch, and only seven gears are loose, 
the other three being permanently fixed. 

The headstock spindle is hollow, and runs in phos- 
phor-bronze bearings, suitably lubricated. Reversing 
gears for cutting left-hand threads are included, and 
there is an arrangement by which the feed-gears ma 
be driven directly from the cone when dealing wit 
threads of way quick pitch. The loose poppet has 
a set-over, and the locking to the bed is performed 
with a lever, the effect of which is to draw the poppet 
over against a planed edge of the bed, so that it always 
remains in alignment. A rolling-tray is used under 
the bed to catch the cuttings. 

The spindle has sixteen speeds, and four feeds are 
available at each speed, being one-seventh, one-four- 
teenth, one-twenty-eighth, and one-fifty-sixth per 
revolution of spindle for sliding; and one-tenth, one- 
twentieth, one-fortieth, and one-eightieth per revolu- 
tion for surfacing. 

A new machine for sash-bar mitering and slotting is 
shown (Fig. 6) by the firm. Its function is to cut the 
mitres in rolled-iron sash-bars, to enable them to be 
interlocked and united, as shown in Figs. 7 and 8. 
There are two spindles carrying V-shaped milling- 
cutters, driven simultaneously by trains of spur-gears 
actuated from the fast and loose pulleys at the rear, 
The work is held on the flat-top table by a horseshoe 
clamp, a groove fixing the position accurately. The 
table carrying this slide is then fed forward by turn- 
ing the crank-handle until the required depth is 
reached. The knee on which the slide moves can be 





adjusted for height, with the screw and hand-wheel 
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seen. Behind the two mitre-cutters there is a plain 
slotting-cutter, which cuts the slot in a bar. The 
spindle speeds may be varied from 70 to 140 revolutions 
per minute, according to the work ; 100 revolutions is 
an average speed. 





THE TRIPLE-SCREW TURBINE-DRIVEN 
PACIFIC LINER ‘“* TENYO MARU.” 

On Plate XXIX., this week, we reproduce the longi- 
tudinal section, deck plans, and the general arrange- 
ment of the turbine machinery and boilers of the new 
Pacific liner Tenyo Maru, the first of three ships 
built for the Toyo Kisen Kaisha. These drawings are 
of special interest—first, because they carry conviction 
regurding the progress of Japan inshipbuilding ; and, 
secondly, because the vessel is not only the largest 
ship yet built in the East, but is the first Pacific 
liner fitted with turbines. These vessels, which have 
been built by the Mitsu Bishi Dockyard and Engine 
Works of Nagasaki, are 550 ft. long between perpen- 
diculars, and 570 ft. 9 in. over all; 63 ft. broad, 
moulded ; and 38 ft. 6 in. deep, moulded, the gross 
registered tonnage being 13,454. The displacement is 
21,650 tons at the loaded draught of 31 ft. 8 in., while 
the speed of the Tenyo Maru on the measured-distance 
trials was 20.62 knots. We shall publish further illus- 
trations in an scan d issue, and will defer a complete 
description of the ship and hér machinery until then. 





**CONTRAFLO” SYSTEM OF 
CONDENSATION, 

Ar the last spring meeting of the Institute of Naval 
Architects a paper was r by Mr. D. B. Morison in 
which reference was made to a new type of ‘‘Contraflo” 
condenser then being fitted in a cargo-boat. Prior to 
the departure of this vessel on her first voyage some 
very interesting data were obtained, and the estimated 
results were fully realised. The feature in the system, 
apart from the particular disposition of the condensing 
surface, is the regulation, within limits, of the volu- 
metric efficiency of the air-pump by the’control of its 
temperature. 

It is well known that the présence of air in a con- 
denser seriously affects the surface efficiency, and 
lowers the vacuum, so the practical question is how 


THE 





the temperature of condensation is raised, and the 
vacuum is lowered. Anything which increases the 
air-extracting capacity of the pump will therefore 
decrease the air ratio in the condenser bottom, and 
thereby increase the effectiveness of a greater propor- 
tion of the condensing surface, with the result of 
lowering the condensation temperature and raising 
the vacuum. 

A sufficiently large pump is an obvious preventive 
of air accumulation ; air-leakage is not only variable, 
however, but the difficulty of its removal increases in 
tropical sea-water temperatures, so that a volumetric 
capacity of pump sufficient to deal with these condi- 
tions often involves an abnormal sizs. But if the 
weperetere of the water passing through the pump 
can be adjusted, relatively to the temperature of the 
condenser, so that the condenser can be effectively 
rarefied at all times, it follows that the size of the air- 
pump mey be reduced to a minimum to meet normal 
conditions ; and whenever extra duty is demanded it 
can be met by temperature adjustment. 

It is this control of temperature which is the feature 
of the system as fitted in the s.s. Gwladys, and our 
illustrations on page 446 show two views of the engines 
and condenser with the pumps removed. The size of 
the condenser is smaller than usual by reason of the 
effective disposition of the surface and the particular 
arrangements for obtaining high thermal efficiency. 
This was fully dealt with in the paper already referred 
to, which we published in full on page 532 of our last 
volume. 

The economical vacuum for a reciprocating engine, 
and especially a cargo-boat engine, is, as is well known, 
much lower than fora turbine, and the s.s. Gwladys is 
designed to maintain 264 in. to 27 in. all the world 
over. On the trials, which were under the direction of 
Mr. Robert Bruce, of the Contraflo Company, and the 
technical staff of Messrs. Richardsons, Westyarth, and 
Co., a.vacuum of 284 in. was obtained with an un- 
usually small quantity of circulating water, and on the 
vacuum being reduced about 2 in. by air-leakage, it 
was at once raised again to the normal by regulating 
the temperature-control valve shown in the illustra- 
tion. The flexibility so given to the air-pump capa- 
city is thus available whenever required, with the 
result that the maintenance of the economical vacuum 
is assured under all reasonable conditione, and, what is 












































Fic, 3. 


it can be best dealt with. Clearly, the access of air 
to, and the accumulation of air in, a condenser cannot 
be ascribed to the action of the condenser itself. 
Whatever may be the reason for the air gaining access, 
its non-removal is at any rate directly due to insuffi- 
ciency of the air-pump, which insufficiency reacts on the 
condenser pp erm in such a way as to intensify 
the general effect. The precise manner in which air 
ae condenser performance is, perhaps, best 
understood by the consideration of what happens 
inside a condenser at work in which air is permitted 
to accumulate. The primary cause of the accumula- 
tion is the inability of the air-pump to cope at the 
then existing vacuum with the quantity of air enterin 
the system. Air being heavier than steam at al 
pressures obtaining inside a condenser, gravitates 
towards the bottom and forms an air layer, the depth 
of which increases until the pressure due to its weight 
and bulk rises to such an extent as enables the air- 
pump to extract per unit time the same weight as 
ins access. Then, and only then, will equilibrium 
attained, and the condenser will now be workin 
with a ter or less proportion of its surface drowne 
in air, to which surface the steam cannot penetrate. 
The immediate result is that the effective condensing 
surface is reduced, the condensation rate of that por- 
tion of the surface which remains effective is increased, 


Fic. 4. 
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of first importance in the economics of a cargo-boat, 
the temperature of the feed-water approaches the 
vacuum temperature as closely as the prevailing air- 
leakage will mit ; or, in other words, the thermal 
efficiency is the available maximum. 

The 8.8. Gwladys is also the first steamship in which 
the air - gauge invented by Professor Weighton has 
been fitted, and its great value was fully demonstrated 
on the trials. At present the amount of air passing 
through a condenser is quite an unknown quantity, 
and the engineer in charge has no means of ascertain- 
ing whether the air-leakage is within the capacity of 
the air-pump, or whether a large portion of his con- 
densing surface is air-drowned. is, in view of the 
degrading influence of air in a condenser, is a serious 
matter, but the simple apparatus, of which three illus- 
trations are given in Figs. 3, 4,and 5, annexed, gives the 
engineer complete control of the position ; and not onl 
can the condenser be maintained at the highest eff 
ciency consistent with the normal air-leakage, but the 
power expended by the air-pump and the circulating- 
pump may be reduced toa minimum. The apparatus 

as already been described by us on pages 507 and 508 
of our last volume; but the illustrations now given 
show in a very striking manner the different effects 
produced by increasing quantities of air passing 
through the air-gauge. 





NOTES FROM THE NORTH. 
Gtascow, Wednesday. 

Glasgow Pig-Iron Market.—Last Thursday morning the 
pig-iron market was again com ye | idle, no business of 
any kind being done. At the close of the session the only 
sellers’ quotation for Cleveland warrants was 51s. 4d. three 
months, and buyers quoted 51s. 3d. cash and one month, 
and 51s. 2d. three months. In the afternoon the tone of 
the market was somewhat better, and 1500 tons of Cleve- 
land warrants changed hands at 51s. 54d. cash and 51s. 5d. 
thirteen days. Closing quotations were 51s. 6d. cash, 
51s. 5d. one month, and 61s, 3d. three months sellers, 
while buyers were at 1d., 2d., and 1d. less respectively. 
On Friday morning there was a slightly improved 
tone in evidence, but only two lots of Cleveland 
warrants were dealt in at ls. 64d. cash and 5ls. 6d. 
one month. The close was firm, with sellers at 51s. 7d. 
cash, 51s. 6d. one month, and 5ls. 44d. three months. 
ge of hematite were in the market offering 60a. 6d. 
, but sellers’ quotation was 62s., and no business 
resulted. The afternoon session was Ta idle, but a 
steady tone prevailed. Closing sellers of Cleveland war- 
rants quo 51s. 74d. cash, 51s..7d. one month, and 
5ls. 44d. three months. The market was closed on 
Monday, the day being. observed as Glasgow Autumn 
Holiday. When business was resumed on Tuesday 
morning an easier tone prevailed, The turnover con- 
sisted of one lot of Cleveland warrants at 51s. 64. cash, 
and closing sellers quoted 5is. 64d. cash, 5ls. 6d. 
one month, and 51s. 4d. three months. There were no 
declared buyers for the latter quotations, but cash 
buyers quoted 51s. 5d. In the afternoon the market was 
again easier and very quiet. The dealing consisted of 
1000 tons of Cleveland warrants at 5is. 44d. ten days, 
with cash and one month sellers over at that figure at 
the close, while three motiths sellers also quoted weaker 
at 51s. 3d. To-day (Wednesday) the market opened 
quietly steady, but business was dull. The turnover 
amounted to about 5000 tons of Cleveland warrants at 
51s. 3d. and 51s. 1$d. three months. The session closed 
with sellers’ quotations a shade easier at 51s. 4d. cash and 
one month, and 51s. 2d, threemonths. There were buyers 
at 51s. 2d. cash and 51s, td?threé months. In the afternoon 
a couple of* lots of Cleveland® warrants were done at 
51s. 3d. one month, and at the close the market was 
inclined to get'tirmer. Sellers’ closing prices were 51s. 44d. 
cash, 51s. 4d. one month, and 51s. 3d. three months, 
and there were buyers at 5is.3d.cash and one month, 
and 51s. 2d. three months. The*following are the market 
pm on for makers’ (No. 1)ron:—Clyde, 62s. 6d. ; 
rtsherrie, 63s.; Summerlee,” 63s. 6d.; Calder, 64s. 6d.; 
Langloan, 683. ; and Coltness, 89s. (all epee at Glas- 
mi Glengarnock (at Ardrossan); 63s. 6d. ; Shotts (at 
frit ), 63s. 6d. ; and Carron (at Grangemouth), 65s. 6d. 


Sulphate of Ammonia.—The market for sulphate of 
ammonia continues to move. quietly, and the demand is 
rather limited. The quotetin to-day is 112. 7s. 6d. per 
ton for prompt business, wor Leith. The amount 
shipped from Leith Harbour lk St week was 374 tons. 

Scotch Steel Trade.—The positicn of affairs in the 
Scotch steel trade this week is somewhat quieter. Ship- 
builders, who have booked ‘quite.a lot of new tonnage 
aoe seem to be sending. out their specifications rather 
slowly, with the result that steel-makers are suffering 
accordingly. But this spaeteit scarcity of orders is not 
confined to shipballes ,aloue, as there is a pronounced 
quietness for almost kinds of steel material at the 
present moment. The official list of prices is unchanged. 


Malleable-Iron Trade.—A*duliness is noticeable this 
week in the malleable-iron tradé of the West of Scotland. 
Makers report a a of specifications, which is making 
it rather difficult to keep some of the establishments 
poing- F inquiries are much fewer and not anything 

ké up to what wassexpectéd with the signs of an im- 
provement in trade. . Prices‘are unaltered. 


Scotch Pig-Iron Trade.— has lately been a slight 
falling off in the den th ordinary pig iron for 
local requirements. “Makers, however, are fairly well 
employed on export orders, while inquiries from the south 
are moderately satisfactory. “Little change has taken 
place in the demand for hematité. 

Scotch Sheets Advanced in ie. —A meeting of the 
Scotch Sheet-Makers’ Association Was held in Glasgow 
at the end of last week; when it’ was decided to advance 
the = of sheets, ;; to {pats thick, by 5s. per ton, 
and from 12 to 28 3 gauge by'2s: 6d;-per ton. The price of 
nail sheets was 5s. per & Tt was agreed that 
these advances should take imméGiate effect. 

Shipbutlding.—The Scotch shipbuilding returns for the 
month of September show..very clearly that the old con- 
tracts are getting slowly but surely worked off. The 
output for the month was very poor, consisting of 31 
vessels, with a total of 21,971 tons, against 25 vessels, with 
a'total of 49,697 tons, for August, Turning to the output 
of the different centres we find that the Clyde figures 
are 27 vessels, of 21,201 tons, which represents the lowest 
total since the month of y,..and the third lowest 
for this year. Adding the: total’ for September on to 
the figure for the previous eight months we get a 
grand total of 213 vessels, of 245,102 tons, for the first nine 
months of the year. These { take the poorest returns 
for several years for the Sa riods. The previous 
lowest was in 1897, when the Clyde output for the month 
of September was 14,053/tons, and for the nine months 
of that year the total bl. bend tons. During the past 
month there were lau n the Forth, one vessel, of 






80 tons; on the Dee, two vessels, of 430 tons; and on 
the Tay, one vessel, of 260 tons. The princi vessel 
launched during September was the steamer Waratah, 


9300 tons, by Messrs. Barclay, Curle, and Co., White- 
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inch, for Messrs. W. Lund and Sons. The new con- 
tracts which have been placed during the past month 
give mea of a fair amount of employment, the - 
gate being estimated at about 120,000 tons. The of 
the orders have gone to Greenock and Port Glasgow, and 
one firm—Messrs. Russell and Co., Port Glasgow—have 
been successful in —— large share of the new work. 
This firm are reported to have contracted to build a cargo 
steamer of 1000 tons deadweight for Messrs. M. Lang- 
lands and Son, Glasgow. Messrs. A. Rodger and Co., 
Port Glasgow, have received an order from Messrs. H. 
Hogarth and Sons, Glasgow, for a steamer of about 7500 
tons and 385 ft. in length, The machinery will be sup- 
lied by Messrs. D. Rowan and Co., Glasgow. Messrs. 
eming and Ferguson, Limited, Paisley, have secured 
the contract for a screw-tug for the Harbour Com- 
missioners, Rangoon. The vessel is to be fitted with 
appliances for handling and sinking hydraulic piles in 
connection with harbour improvements at Rangoon. 
Messrs. Robert Duncan and Co., Limited, Port Glasgow, 
have booked an order for a large cargo-carrying steamer. 
Messrs. Russell and Co., Port Glasgow, have received the 
contract for a steamer of 8900 tons for Messrs. Lang and 
Fulton, Greenock. The Greenock and Grangemouth 
Dockyard Company have been successful in securing the 
order for five steamers for the Russian Volunteer Fleet, 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

The Cutlers’ Fcast.—The Cutlers’ Feast has been fixed 
for Thursday, the 29th inst., when Mr. Reginald McKenna, 
M.P., First Lord of the Admiralty, will be the principal 
guest of the incoming Master Cutler, Mr. Douglas Vickers. 
Mr. McKenna’s predecessor at the Admiralty, Lord 
Tweedmouth, whose retirement from the Government 
has just been announced, was two an ago the chief 
guest at the Feast. The Master Cutler, Mr. Douglas 
Vickers, is probably best known from his connection with 

the directorate of Messrs. Vickers Sons and Maxim. 


Admiralty Work.—The news that in all probability the 
Admiralty will place their contracts for the six fast 
cruisers which figure in the 1908-9 eee before the 
winter sets in is welcome news for Sheffield, where acute 
distress is already beginning to be felt in many districts. 
A further announcement of a satisfactory character made 
a short time ago was that in all likelihood orders would 
be placed with private firms for fourteen submarines for 
the Admiralty. The three large armour-producing firms 
have all tendered. 


South Yorkshire Coal Trade.—The demand for house- 
coal is weaker, there being fewer forward orders on hand 
than has been the case, but most of the thick-seam pits are 
still putting in a full five days a week. Despite the mild 
weather, a general advance of 1s. per ton is anticipated 
at the beginning of the month. At present best Barnsley 
softs make lls. 6d. to 123. per ton at the pit-mouth, and 
good seconds sell at from 11s. to 11s. 3d. per ton. The 
. Lancashire cotton dispute is causing considerable anxiety. 

Should it long continue there will be an overplus of 
slacks and smudge, a | tor e of local engine-fuel 
being used in the mills. A reduction is also noted in the 
quantity of house-fuel sent to Lancashire. Steam-coal 
generally is firm, and a brisk tonnage is still moving to 
the Humber ports. The coke trade continues strong. 
Prices are firmer, and it is difficult to book ahead at 
present rates. 

Iron and Steel.—The position in Sheffield shows no 
marked change, but a hopeful feeling continues to charac- 
terise the situation. Encouraging features are the im- 
proved outlook in shipbuilding, the excellent crop reports 
which have come to hand, and an indication of increased 
railway orders. Shipbuilders have commenced placing 
orders for new tonnage, and inquiries for heavy forgings, 
marine shafting, and other uisites have been fairly 
numerous during the week. here is a pronounced 
activity in railway branches, heavy orders having 
age for the Indian State Railways, and for material 

or the Colonies. A branch of industry, however, which 

has fallen on bad times is the file trade, in which there is 
marked depression all round. For the moment buying 
of raw material is quiet, but there is no sign of weakness 
Petry in prices. Rates for material delivered in 
Sheffield are :—Lincolnshire fo iron, 48s. 6d. to 49a, ; 
ditto foundry, 503. 6d. to 51s. ; ditto basic, 50s. ; Derby- 
shire forge, 463. 6d. to 47s. 6d. ; ditto foundry, 493. 6d. to 
50s.; East Coast hematite, 64s., less 24 = cent. ; bar 
iron, 7/.; iron hoops, 72. 23. 6d.; steel hoops, 7/. 5s. ; 
Bessemer billets, 7/.; Siemens ditto, 7/. 10s. ; old steel 
rails and tyres, 72s. to 74s. ; wrought-iron scrap, 52s. 6d. 





Beieran Ratts.—The exports of rails from Belgium 
in the first seven months of this year were 81,200 tons, 
as compared with 86,400 tons in the corresponding period 
of 1907, and 92,800 tons in the corresponding period of 
1906. The exports of Belgian rails to Great Britain to 
July 31, this year, amounted to 2600 tons, as compared 
with 1600 tons and 1500 tons. There was a marked decline 
in the exports to Russia, which only amounted to 300 tons, 
as compared with 600 tons and 5000 tons respectively. 
Spain also only took 1200 tons of Belgian rails to July 31, 
this year, as compared with 3900 tons and 4300 tons. 
The exports to China declined in the first seven months 
of this year to 2900 tons, as compared with 7800 tons 
and 11,800 tons. On the other hand, the shipments to 
Brazil to July 31, this year, were 15,000 tons, as com- 
pared with 13,100 tons and 9900 tons. The Argentine 
Republic took 19,700 tons, as compared with 22,300 tons 
and 15,000 tons. Belgian rails find their way even to 
Australia, but only 100 tons were shipped to that quarter 
in the first seven months of this year, as compared with 
100 tons and 6300 tons respectively. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—There is a lull in pig-iron 
buying. Buyers have fairly good deliveries due, and are 
not disposed to i ~ just now. Business is also checked 
by the visit of the Iron and Steel Institute to Middles- 
brough this week, the doings of that Association occupy- 
ing the attention not only of producers, but of many 
merchants on Tees-side. e eral market quotation 
for early f.o.b. delivery of No. 3. g.m.b. Cleveland pig is 
51s. 3d. Second hands are quite prepared to sell at that 
figure, and several makers name the same price. Some 
producers, however, quote 51s. 6d. and upwards. ers 
are fairly well situated, and are not pressing iron on the 
market. No. 1 Cleveland pig continues scarce, and is not ob- 
tainable under 54s., whilst several producers ask above that 
figure. The lower qualities of Cleveland iron keep steady. 
No. 4 foundry is 49s. 6d.; No. 4 forge, 483. 6d.; and mottled 
and white, each 48s.; though endeavours have been made 
to purchase at rather below these rates. For the present 
East Coast hematite pig is hardly so firm as it has been, 
but producers have some confidence in the future, and are 
in no hurry to make contracts. Buyers now put the price 
of Nos. 1, 2, and 3 at 57s., and a few have 
purchased from merchants at that price, but makers do 
not quote below 57s. 6d. for early delivery, and for de- 
livery over the first half of next year they ask 603. Spanish 
ore shows a decided upward tendency. The mine-owners 
in Spain are taking a very firm stand, and most of them 
refuse to do forward business, netovtag Sas they will be 
justified in further advancing prices shortly. Rubio of 
yw aed cent. quality is strong at 16s. ex-ship Tees for early 

elivery. 


Manufactured Iron and Steel.—There is not much new 
to report concerning the various branches of the manu- 
factured iron and steel industry, but it is gratifying to 
know that what slight changes are noticeable are for 
the better. The advances reported in other centres have 
not ta been followed in this district, but prices of ship- 
building material and rails tend upward:—Common iron 
bars are 6/. 15s.; best bars, 7/. 2s. 6d.; best best bars, 
71. 103.; packing iron, 5/. 10s.; iron ship-plates, 6. 7s. 6d. ; 
iron ship-angles, 67. 15s.; iron boiler-plates, 7/. 5s. ; s 
bars, 6/. 7s. 6d.; steel ship- plates, 6/.; steel ship- 
angles, 5/. 12s. 6d.; steel boiler-plates 7/.; steel stri 
61. 12s. 6d.; steel hoops, 6/. 17s. 6d.; and steel joists, 5/. 1 
—all less the customary 24 per cent. discount. Cast-iron 
chairs are 32. 10s.; cast-iron columns, 62. 10s.; light iron 
rails, 61. 15s. ; oe rails, 5. 15s.; and steel 
railway fe pe: 62. 12s. 6d.—all net cash at works. 
Tron or galvanised corrugated sheets, 24 gauge, in 
bundles, are 12/. f.o.b.—less the usual 4 per cent. 

Ironworkers’ Wages.— According to the accountants to 
the Board of Conciliation and Arbitration for the manu- 
factured iron and steel trade of the North of England 
the average net selling price of iron rails, plates, bars, and 
angles for the two months ending August 31 last was 
61. 14s. 3.66d., as compared with 13s. 10.61d. for the 
previous two months, and under sliding-scale arrange- 
ments wages for October and November wil] be the same 
as prevailed during the preceding two months. 


Shipments of Iron and Steel.—Pig-iron shipments for 
September amounted to 101,911 tons, 90,788 tons of which 
were cleared at Middlesbrough, and 11,123 tons at Skin- 
ningrove. For August the total oe a ve were returned 
at 97,760 tons, and those for September last year reached 
130,326 tons. Of the Skinningrove clearances for the month 
jast ended, 9504 tons went to Scotland, and 1619 tons to 
foreign countries; whilst of the Middlesbrough ship- 
ments, 67,875 tons went abroad, and 22,913 tons coast- 
wise. Germany, with 25,805 tons, was the largest im- 

rter, and Scotland came next with 16,785 tons. Manu- 
actured iron shipped at Middlesbrough in September 
amounted to 8186 tons, 2420 tons of which went to foreign 


.countries, and 5766 tons to coastwise buyers; the largest 


customers being Brazil, 727 tons, and India, 705 tons. Steel 
shipments for the month just ended reached 34,371 tons, 
23,129 tons of which went abroad, and 11,242 tons coast- 
wise. India was t receiver, with 4711 tons; 
whilst Australia took tons; Natal, 3348 tons; and 
the Argentine, 3164 tons. 





Tae Avxitiary Scuooner “ Orngiia.”—The 100-brake- 
horse-power paraffin-engine which we described in our 
issue of September 18, has been fitted by the makers, 
the Parsons Motor Company, Limited, of Southampton, 
on board the 120-ton schooner Orella, as auxiliary power. 
A large two-bladed solid propeller is used, so that the 
vessel can be sailed without hindrance. The trials of the 
vessel have, we understand, proved entirely satisfactory, 
a speed of over eight knots being obtained. 


Frre-Boat ror Sour Amerioa.—A useful fire-fighting 
appliance in the shape of a petrol motor fire-boat has just 
been constructed by Messrs. Merryweather and Sons for 
the Buenos Ayres and Southern Dock Company. The 
pumps having a total capacity of 700 gallons per minute, 
are Rives by two petrol-engines, each 55 brake horse- 
power, whilst the propulsion of the boat is effected by 
means of — jets $ the = —— a 
fire-pum mps discharge through six outlets on 
deck, pg pd a power can be delivered through a 
monitor in one large jet. The vessel can also be used for 
salvage operations, a suction connection with flexible hose 
being provided for this pw _ Undoubtedly such a 
boat should prove of great utility in riverside operations. 
Tt has the advantage that it can be instantly started on 
receipt of an alarm, and the cost of maintenance is small, 
no expense being incurred for keeping up steam. 





NOTES FROM THE SOUTH-WEST. 

Cardiff.—Inquiries for steam coal for prompt shipment 
have been only upon a restricted scale, but prices have 
shown steadiness, best large steam has made 
15s. 6d. to 153. 9d. per ton; secondary qualities have 
ranged between 13s. 6d. and 14s. 9d. ton. The 
house-coal trade has exhibited no quotable change ; the 
best ordinary qualities have made 14s. 6d. to 16s. per ton ; 
No. 3 Rhond ery heptece ht 17s. to 17s. 6d. per ton. 
Foundry coke has = at 17s. to 193. per ton ; 
and furnace ditto at 15s. 6d. to 16s. toy As regards 
iron ore, Rubio has made 14s, 6d. to 14s. 9d. ag * 
a basis of 50 percent. of iron, and charges, i sling 
freight, insurance, &c., to Cardiff or Newport. 

Great Western Railway Traffic Economies.—It is offi- 
cially announced that, gy ery Henn Sunday next, 
about forty stations on the Great Western Railway will 
cease to be opened on Sundays. At Defiance halt, between 
Saltash and f... Germans, + certain other halts -_ 
passenger platforms upon the system, motor cars only 
will call, and tickets will be issued by the conductores. 
For a long time certain signal-boxes up and down the 
system have been switched through on Sundays to and 
from stations on either side ; and now that a large number 
of stations are to be closed on Sundays on the main line 
and branches, there is no doubt that the signal-boxes in 
connection with them will be similarly treated. 


Welsh Coal for France.—A contract for 250,000 tons of 
South Wales coal for the Western of France Railway has 
been taken at a reduction of 4s. per ton from last year. 


Penarth.—At a special meeting held by the Penarth 
District Council to discuss the _ gueion of tramways 
between Cardiff and Penarth, . Her Lewis, of 
Messrs. Herbert Lewis and Fletcher, the engineers of the 
promoters, attended for the ~ of explaining the 
scheme. The subject was fully discussed, and questions 
were put with regard to the widening of the road, the 
strengthening of a ——_ over the Ely, the lowering of 
the crest of an Hill, the 5 of Penarth 
labour, and the doubling of the line. Mr. Lewis was able 
to give satisfactory answers to all these questions. 


Dowlais.—There are still complaints of depression of 
trade. The Goat Mill has had only a moderate output 
of heavy steel rails, there being little doing upon foreign 
or colonial account. The Big Mill has, however, been 
better enga upon fish-plates, angle iron, and light 
tram and colliery rails. 





Coat 1x Norts.—The Bolsover Colliery Company, 
which recently extended its operations to Mansfield, 
where new pits have been sunk, is contemplating pro- 
ceeding still further afield, and arrangements have been 
completed with Lord Savile’s agent for a lease of 5000 
acres of top hard or Barnsley seam under the Rufford 
estate. The land joins up to the boundary of the Mans- 
field Colliery royalty on the western side, and the 
southern side is bounded by Blidworth. Sinking opera- 
tions will be commenced in the spring of 1909. e com- 
pany expects to find a seam from 4 ft. 6 in. to 5 ft. in 
thickness at a depth of 650 7s, and it is proposed to 
put down a plant capable of dealing with 2500 to 3000 
tons per day. The site of the shaft is to be about 6 miles 
south-west of Rufford Abbey. Some idea of the opera- 
tions of the Bolsover Company may be formed from the 
fact that on one day recently it drew 2950 tons from the 
Bolsover workings, 3300 tons from Creswell, and 3678 
tons from Mansfield, showing a total of 9988 tons. 





AUSTENITE AND MANGANESE STeEL.—Ed. Maurer has 
recently obtained pure austenite, the solid solution of 
carbon in + iron discovered by Floris Osmond ; which has 
hitherto only been obtained as an alloy with manganese 
steel containing 13 per cent. of manganese, and nickel 
steel containing 25 per cent. of nickel. Osmond obtained 
his best specimen from a cementation steel containing 
1.6 per cent. of carbon, and this was composed of two- 
thirds of austenite and one-third of martensite. Maurer 
heated three specimens of steel containing the followin 
. Cent. for fifteen minutes an 


percentages to 1050 d 
then tempered them tates water. 
First. Second. Third. 
Carbon.. 1,21 118 1,94 
Silicon .. 0.28 0.88 0.94 
Mangan o 1.83 2.20 
Nickel 3.73 


He found that the two first gave martensite, but the third 

ve pure austenite. On metallographic examination the 
fatter was found to be constituted of cells exhibiting 
well-defined macule ; it is not magnetic, and its hardness 
is relatively low. It can be transformed into martensite, 
and thus considerably hardened, by mechanical defor- 
mation at the ordinary temperature, by annealing at 
about 400 deg. Cent., or by immersion in liquid air. 
Similar treatment of a steel containing less manganese 
gives a metal consisting of both austenite and martensite. 
Henri Le Chatelier states that on one occasion he obtained 
homogeneous austenite by heating a steel containing 1.5 

r cent. of carbon and about 1 per cent. of manganese 
‘or two hours at 1200 deg. Cent., and tempering in a 
reducing medium ; but, failing to determine the ersential 
conditions, had never su ed in repeating the opera- 
tion. Maurer’s discovery he regards as important, in 
that it facilitates the study of the properties of austenite 
normally stable only above 800 deg. t., and in that it 
furnishes a steel which is both —- and more readily 
worked than the manganese steel, used where great 
resistance to wear by friction is required, and the nickel 





steel employed on account of its extraordinary toughness, 








ale 
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OUR RAILWAYS. 

A areat deal of absurd matter has lately ap- 
peared in the daily Press on the subject of com- 
bines among the heme railways, and though much 
that has been written is devoid of truth, there has 
been some foundation for the elaborate superstruc- 
ture which has been erected. The time, in fact, 
really seems to have at last arrived when some- 
thing is to be done to run the railways of this 
country on rather more rational lines than has 
been the case hitherto. The cut-throat competi- 
tion of recent years has provided an ever-exact- 
ing public with unexampled privileges. It is a 
well-known principle of railway working that, 
within certain limits, traffic can be built up by the 
provision of what are generally known as “* facili- 
ties,” and while the services enjoyed by the public 
have doubtless stimulated the desire to travel, and 
so have brought in increased returns, it is an indis- 
putable fact that of late years the interests of the 
shareholders have suffered very severely from the 
too lively competition which has existed. 

Since the halcyon days of 1870, when the ave 
net return amounted to what now seems the lordly 
rate of 4.4 per cent., the proportion of net receipts 
to paid-up capital in the railways of the United 
Kingdom has fallen 21.7 per cent., and, not to go 
back quite so far, since 1895—although the recent 
era of aggressive competition dates a good deal 
further back than this—the proportion of net 
receipts to paid-up capital has fallen over 9 per 
cent. The fallacy that if the watered stock were 
excluded, the returns would be greater than should 
be reasonably expected from a commercial enter- 
prise, has been so often exposed that further 
reference to it is not needed here, and we only 
mention it lest it should be thought that we had 
ignored the point. 

Now while the returns have thus shown a ten- 
dency to decrease, the working expenses have 
increased considerably. In 1870 the ratio of work- 
ing expenses to receipts stood at 48 per cent. They 
have now stood at 62 per cent. for several years, 
showing, taking it for granted that organisation is 
reasonably efficient, that the companies are at 
present doing far more for the money they earn 
than formerly. Perhaps now that the various com- 
panies are taking steps among themselves to put an 
end to some of the more ruinous features of the 
competitive working of the last few years, the tide 
will turn and fortune again smile on the patient 
shareholder. 

Railway facilities are, of course, of immense 
importance to the general welfare of the country, 
and we should be the last to wish them unreasonably 
curtailed. Every serious business man, however, 
will admit that a railway system is primarily a 
commercial undertaking, and must be conducted 
on commercial lines. This remains the fact whether 
operation be by the State or by private companies. 

e idea that even national railways can be carried 
on with the one and only object of giving facilities 
to the public is altogether a fallacy, for any loss 
must be made good in one way or another. If 


453| their working result in a debit balance in the 


accounts of State-owned railways, the loss must be 
met by payments out of the national exchequer, 
which, in return, must be replenished by means of 
taxation levied on the public. The whole works 


456|in a circle, and in nationalised yo age gm gran 


may either be made directly to the railways, or 
indirectly vid taxation and the general exchequer. 
Whatever the system of operation, therefore, there 
is every reason why a working profit, clear of 
interest charges, should be shown. To enable this 
to be done there is naturally a point beyond which 
no further facilities can be conceded. This word 
‘* faeilities”” has, however, been raised almost to 








the rank of a fetish by one section of the public, 
apt, perhaps, to place too great a stress upon their 
own convenience, irrespective of the interests of 
others ; and from this body any curtailment will 
probably draw indignant protests. Privileges un- 
thought of a short while ago have from custom 
acquired, in the case of some people, the sacredness 
of a right which must on no account be tampered 


with. 

Credit is, indeed, seldom given nowadays for the 
great increase of luxury of travel, both in space 
and quality of accommodation ; and fresh improve- 
ments are continually made the pretext for fresh 
demands. But a few years ago travellers were 
content to make more or less of a picnic of a railway 
journey. To-day they require for their service, 
among other things, the provision of some hun- 
dreds of heavy restaurant cars. This elaborate 
service, in a country where journeys are for the 
most part of no great length, is no sooner fairly 
established than it is followed up with a demand 
for third-class sleepers. Such are the demands, in 
fact, that it might be thought that some kindly 
providence had set down railways in this country 
solely for the pleasure of its inhabitants, quite 
regardless of any idea of working them as financial 
enterprises. 

As remarked above, the general welfare of the 
country demands that its railway service should be 
good, and not only good, but excellent. Excellent 
may, however, according to the spirit of criticism, 
mean vastly different things. Provided that the re- 
quirements of the country are fully met, there can be 
no sane objection to the abolition of redundant ser- 
vices that are purely the outcome of competition 
and advertising. For instance, a nger has the 
choice of several routes to one destination. The best 
trains leave, say, at the same time, and his choice 
is decided probably by the class of accommodation 
that most takes his fancy. There is no reason, if 
such be the deciding factors, why he should not 
be restricted to one route, provided, of course, that 
he is not subjected to any loss or inconvenience, in 
order that economies may be effected. 

Few people are probably aware of, or at least 
realise, the extent to which they are catered for 
by the railway companies. The services provided 
during the past summer form a striking illustra- 
tion in this connection. A passenger, for instance, 
from London to Manchester, had the choice of 
58 trains in the 24 hours, and a choice of 53 for 
the up-journey. To Leeds he could choose among 
46, or 50 if travelling from Leeds toLondon. Not- 
tingham was served by 45 trains leaving the Metro- 
polis in the 24 hours, 43 trains making the up 
journey daily. Between Bradford, Sheffield, and 
other places and London there were far more trains 
than one for every hour of the twenty-four. The 
choice for a journey between the terminal points, 
London and Glasgow, lay between 22 trains down 
and 29 for the up journey, while a down ser- 
vice of 30 trains and an up of 28 trains ran 
between Edinburgh and London. In addition to 
multiplicity of trains an idea of accommodation 
may be obtained from the statement that on 
28 of the London to Manchester trains there 
were restaurant cars. To Sheffield from London 
a passenger had the choice daily of twenty-six 
trains on which restaurant cars were run, and 
twenty-two for the reverse journey. Leeds, Not- 
tingham, c., all bad the benefit of an elaborate 
restaurant: car service, while on the Glasgow-London 
service such cars were run on twelve down and 
fourteen up trains. Of course, many of the long- 
distance trains serve also towns by the way. But 
in the Manchester service, for example, many were 
trains booked with only two or three stops, leaving 
London terminals in some cases at or about the 
same time. One of the chief interests in these 
trains is based on the advertisement they are for 
the line, but if competition were restricted to rea- 
sonable limits, it is quite probable that the com- 
panies would find it possible to advertise as effec- 
tively in other ways. When it is considered that 
the majority of the trains start during the seventeen 
travelling hours of the day, this service, it will be 
ted, is on a lavish scale, in spite of the fact 
that the times of departure are identical in some 
cases. The working arrangements now being 
attempted by the various companies may, without 
harm, effect economies in these directions. They 
may also result in the concentration of light long- 
distance traffic into the through stock of the train 
of one company, instead of several roads each run- 
ning a heavy coach more than halfempty. Although 
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reports which have been circulated as to such plans 
having already been arranged are to a great extent 
exaggerated, the main routes to the North seem 
to be considering some such understanding. With 
regard to trains leaving the Metropolis for pro- 
vincial centres at the same time, there is also a 
movement on foot towards better arrangement, as, 
for instance, between the Great Northern and the 
Great Central Railways, who, by better spacing of 
trains, have each, for the autumn service, been able 
to take off one of their Manchester expresses. 

But frequency of service and luxury of accommo- 
dation are only two among several features of 
modern railway travel which competition in facili- 
ties has forced upon railway companies. A third, 
no less important, is that of increased speeds. In- 
creased speeds and modern loads account for large 
increases in operating expenses. Within the last 
ten years the expense of maintenance of way and 
works has increased 12 per cent. per train-mile 
and 18 per cent. per open mile. Locomotive 
renewals and repairs have increased no less than 
25.3 per cent. per train-mile in that period, and 
repairs and renewals to carriages and wagons are 
24.5 per cent. greater than they were ten years 
ago. As the quality of the permanent-way and of 
the rolling-stock is far better now than in the past, 
these increases can only be traceable to increased 
loads and speeds. While there are other factors 
than those arising from the operation of passenger 
traffic bearing upon these largely increased ex- 
penses, the bulk of the additional expense is prob- 
ably due to the developments of this service. The 
heavy modern loads and high speeds have necessi- 
tated the introduction of far larger locomotives ; 
and this, again, has rendered imperative more 
costly methods of up-keep for the permanent-way, 
&c. A glance at the increase of loads and speeds 
since, say, 1895 reveals some almost astonishing 
facts. In that year Mr. J. A. F. Aspinall read a 
paper before the Railway Congress which contained 
a mass of information relating to the then latest 
types of rolling-stock and latest practice on British 
and other railways. In this paper loads of 182 
tons, 150-220, 200, 215-230, 140 tons, &c., were 
given as typical of the then every-day practice, 
and these with speeds of 43.3, 50, and 51.25 miles 
an hour, and so on. Engines (not including the 
tender) then weighed from 40 to 47 tons in working 
order. At the present day engines alone weigh 
70 and even 90 tons, or almost, and in some cases 
more than, twice the former weight, and trains of 
300 tons, and well over, are ordinary loads. 

In the matter of speeds a similar advance has been 
made. Inthe records for 1895 we find that the Cale- 
donian Railway held the speed record for Great 
Britain with a booked speed of 57.3 miles per hour 
for a 25}-mile run. In its summer service this year 
that line had three trains of between 57.3 and 60.9 
miles per hour speed, each for distances of 33 
miles. The Great Northern Railway, in 1895, h 
one train booked for 82 miles at a speed of 56 37 
miles per hour. This year it ran three trains over 
this speed for average distances of 90.25 miles. 
The Great Central Railway shows a remarkable 
development in fast service, having in 1895 

when the Manchester, Sheffield, and Lincolnshire 

ailway) one train booked for 33 miles at 55.3 
miles per hour. This summer it had no less 
than fifteen trains booked at over 56 miles per hour 
for stretches of 33 miles. In the London and 
North-Western service is also to be seen a remark- 
able development. In 1895 its fastest train was 
one running for 11 miles at a s no greater 
than 54.57 miles per hour. This is a distinct 
contrast to its late summer service, in which there 
were fourteen trains booked at over 56 miles per 
hour for distances which average out at just over 
102 miles. The Midland Railway also was satisfied 
with 53.457 miles per hour for its fastest train in 
1895, and this speed was maintained over a 52-mile 
stretch. Its recent summer service provided fifteen 
trains running at over 56 miles fer hour, for distances 
which averaged 90.95 miles. The Great Western’s 
one train at 53.24 miles per hour in 1895 ran at this 
speed for 77 miles. In this year’s corresponding 
months, the company was running fourteen trains 
at over 56 miles per hour for journeys that averaged 
over 125 miles. Although much shorter in length 
of journey—which, in fact, practically shows no 
alteration—the Lancashire and Yorkshire gives an 
increase of from one train at 51.8 miles per hour 
to eo at 54.7 miles per hour. This must be 
admitted to be a very generous response to the 
demand for constantly accelerated service. The 





public, who were horrified in 1895 at the speeds 
attained in the t races to the North, are now, 
either knowingly or unknowingly, accustomed to 
daily travelling at rates every bit as high, and are 
inclined to grumble if trains are not quickened to 
an extent as to render such s absolutely neces- 
sary. In connection with the above figures, it is 
worth pointing out that whereas in former days, on 
some lines, only short lengths were subjected to 
the wear and tear of the fastest traffic (then com- 
paratively light), at the present day the majority 
of the trunk lines have more frequent extremely 
fast and heavy traffic over much greater lengths 
of their roads. The intensity, if we may call it so, 
has surprisingly increased. Thus, on the North- 
Western Railway, 11 miles were covered daily in‘ 
1895 at 544 miles per hour ; but in the service we 
have been dealing with 1428 miles daily were 
covered at over 56 miles per hour, and other systems 
show corresponding growth of heavy traffic running 
on fast schedule. he wear and tear, compared 
with former years, has in consequence increased 
enormously, and in some ratio dependent on the 
cumulative effect of increased loads and speeds and 
increased frequency. 

Considered from another point, a remarkable 
development of British passenger service is to be 
found in the increase of long-distance non-stop 
runs. This summer the London and North- 
Western Railway had 41, the Great Western Rail- 
way 35, the Midland Railway 17, the Great Northern 
Railway 24, the Great Eastern Railway 11, and the 
North-Eastern 11 non-stop runs, each over 100 
miles in length, a total for these railways of 139 
runs. But in 1898 the figures were as follow :— 
London and North-Western Railway, 28; Great 
Western Railway, 13; Midland Railway, 4; Great 
Northern Railway, 18; Great Eastern Railway, 3 ; 
North-Eastern Railway, 5; or a total for the same 
systems of only 71. ny of these runs become 
—— popular in the service of terminal 
points, but it is open to question whether, if 
some limit were put to advertising by competi- 
tive running, the public would not be as well served 
by trains rather differently arranged. Some of 
these long-distance trains not infrequently run 
behind their booked schedule. For a business 
man the saving, according to the time-table, 
of 20 minutes on a run of several hours is rather 
less important than the keeping of appointments. 
The lowering of schedule speeds to a slight extent 
would reduce the chance of late arrival, and as 
the few extra miles an hour are costly, the com- 
panies would benefit accordingly. Every one will 
admit that though some slight inconvenience may 


be caused by having to allow additional time for a | y 


journey, the annoyance is for most people a much 
more serious matter if, expecting to have to remain 


in a train for acertain number of hours, the time is | - 


rolonged beyond that advertised. People have 
Conan so accustomed to strenuous life that philo- 
sophy no longer comes to their assistance on such 
occasions ; but all would doubtless soon accustom 
themselves to reaching Manchester from London 
in, say, rather over than under the four hours. 

Time alone will show whether the companies are 
able to effect economies suggested by a considera- 
tion of these features of our modern service. The 
closer working should enable some such steps to 
be taken without detriment to the interests of 
the public. The simplification of agencies and 
outside .organisation already been started, 
but simplification of service may well follow in 
certain directions. We must not shut our eyes, 
however, to the fact that, with a reduction of 
active competition, unwelcome economies may be 
attempted, and it may then be necessary for some 
final authority of appeal to be instituted to decide 
on the vexed question of what is really reasonable 
or unreasonable in this way. In the meantime, 
7 taking moderate lines, and if the public, few 
of whom are probably aware of the extent to which 
the companies have granted facilities in the past, 
will also consider the whole subject on a generous 
and businesslike basis, and not on the rather selfish 
one of getting as much more as possible without 
paying ef more for it, the future for the home 
railwa: ould be distinctly brighter than it has 
been these many years. 





THE ‘“ FOUR-INCH” MOTOR RACE, 
On Thursday, September 24, the fourth annual 
motor race held by the Royal Automobile Club for 





the Tourist Trophy was held. There has been 


much discussion as to this race, and the advisa- 
bility of such a dangerous contest being allowed. 
It was, as a matter of fact, got through without 
anyone being actually killed on the spot, a matter 
on which those who are interested in it are loudly 
congratulating themselves. That it was exces- 
sively dangerous cannot, however, be denied. A 
very considerable proportion of the cars either had 
collisions with obstacles at high speed, or over- 
turned, and one man, at least, apparently lies in a 
critical condition. That these accidents should be 
spoken of as ‘‘ minor incidents ” shows how callous 
a certain section of motorists are to danger to 
human life. It is extremely doubtful whether any 
other competition involving such a large proportion 
of accidents would be allowed, and it is pretty 
certain that none would be ona public road. 

If the risk run by the driver produced any good 
result, there would be some excuse for the racing ; 
but it seems doubtful whether any good at all is 
done, and itis pretty certain that a good deal of harm 
results. This race was originally organised ‘for 
the purpose of encouraging the development of the 
touring-car of the horse-power required by the 
ordinary user as opposed to the racing car.” It is, 
therefore, perfectly easy to gauge its success by 
the extent to which the winning car answers the 
description of a ‘‘ touring-car of the horse-power 
required by the ordinary user” better than the 
cars which were sold to the public previous to the 
race. 

The essential conditigns adopted by the Com- 
mittee to ensure the improvement of the touring- 
car were :—(1) A limitation of the cylinders to 4 in. 
in diameter for a four-cylindered engine. (2) A 
minimum weight of 1600 lb. for the car. 

Thirty-six cars started, of sixteen different makes, 
their particulars being as under :— 











-| ime 
3 3 Cylinders. | as 
4) 
Name of Maker. Fe | mae | 2 3 
| | } o t &> 
ge Diameter.) Stroke.| Cubic | -¢ 22 
Z°? | Contents.| & O° 
| jin. mm.) in. mm.} cub. in. | ewt 
Arrol-Johnston ... 3 | 4 102 | 5 127 | 252 «(21 (|12 
Callthorpe |; 2)4 102 | 4 120 238 =| 16.3 14.€ 
Darracq .. 3 | 31% 100 | 6} 160 308 13.5 16.6 
Deasy we | 2)4 102) 43 120 238 = 18.6 12.8 
De Dion .. a 102 | 5} 145 290 27.3. 10.6 
Hillman-Coatalen | 2 | 4 102 | 5 127 252 18.2) 13.8 
Coventry-Humber| ..|4 102 6 152 300 | 18.1 16.6 
Beeston-Humber | :.|4 162 5% 150 296 |183 162 
Hatton .. ot we 103 | .. - - 25 
Metallurgique 3/4 102 | 6 172 312 20.8 15 
Piccard .. 1/4 102 | 4 120 238 19.6 12.1 
Rover 1 | 33) 97) 4 110 198 20.7 9.6 
BOAT. .. 3/4 102 | 4: 120 238 18 (13.2 
Thornycroft 2/4 102 | 5 127 252 21 |12 
inot 3 4 102 54 130 256 17.6 14.6 
Vulcan ° of BL 102 4} 120 238 15.5 15.4 
Westinghouse “a 2\4 102 | 5§ 130 256 23.8 10.8 
i } | 





Norg.—Cylinder dimensions are in inches and millimetres ; cubic 

contents in cubic inches; cylinder capacity in cubic inches per 
hundredweight. Weight is mean weight of the cars which 
started. 

It will be seen that all the makers made their 
cylinders of the full diameter of 4 in., except the 
Rover’s, which were 97 millimetres, and the Dar- 
racq’s, 100. Presumably this was to use some 
standard parts, but, considering what a small 
difference of s makes the difference between 
winning and losing, this seems very doubtful 
policy. The shortest stroke given is 4% in., and 
the longest 6} in.; that of the Hutton, which won, 
is not officially stated, but is rumoured to be 
over 8in. The weights vary from 15.5 cwt. to 
27.3 cwt. On examining the names of the makers, 
and particulars of the competing cars, the most 
striking point is how little the race has appealed 
to the large mass of motor manufacturers. Sixteen 
firms is a very small proportion of those making 
motor-cars, and the list includes hardly any of the 
large Continental or American firms. Further, 
in a race in which the cylinder diameter is limited, 
but not the stroke, it is evident that a very long- 
stroke engine will pay. How long the stroke 
should be it is difficult to say, but the shortest 
which would appear to have any chance of winning 
would be about 6 in. ; yet there were only three 
firms whose engines had a stroke as long as this. 
This appears to show that in many cases where 
cars were entered the makers did not think it 
worth while to build special cars, but merely 
coe modified standard patterns. This is prob- 
ably especially the case where cars made by foreign 
firms are entered by their English agents. 

Of the 36 cars which started, nine finished the 
337} miles at the following mean speeds ;— 
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Hutton... a “ 50.2 
Darracq : 50 
Callth ie6 
thorpe..... \ 
Thornycroft ... 44.1 
Vinot ... ae 41.5 
Darracq ; st 41.1 
Vulcan... bie bes 40.9 
Hillman-Coatalen ... 40 


It will be seen that the winner’s speed was over 
50 miles an hour average, on a course with many 
turns in it. This means a speed on the flat of 
probably about 80 miles an hour. The speed of 
the second and third cars was very little less than 
this. 

In order to get these speeds the alterations made 
from the ordinary touring-car consist mainly in 
sacrificing all practically useful considerations. The 
body, of course, is reduced to two very small seats, 
and the silencer, mud-guards, and in some cases 
bonnet and dashboard, done away with. There is 
nothing whatever in this which is novel, as Darracq 
produced a racing-car, some years ago, with no 
bonnet, dashboard, body, floor-boards, silencer, or 
gear-box, which, in fact, consisted simply of an 
engine, frame, and two axles, with a couple of seats 
for driver and mechanic, one of which formed the 
water-tank. It is evident that these alterations to 
the touring-car do not improve it for the purpose of 
touring. In fact, so far from the race having pro- 
duced a touring-car, the cars were racers pure and 
simple. 

The only technical interest in the race is in its 
effect on the proportions of the engine. In order 
to get the greatest power with a given cylinder 
diameter the stroke has been very much length- 
ened, and the engines run at very high speeds. 
Further, it may be presumed that the valves have 
been made very big, and that the lift is considerable. 
By these alterations to the engine, and by running 
without any form of silencer whatever, horse-powers 
of up to 100 are claimed to have been obtained 
from four 4-in. cylinders. As, however, this result 
was got on a testing-bench before the race, it is 
obvious that all the information could have been 
got on a test-bench without holding the race at all. 
Further, in a practical touring-car durability and 
quiet running are matters of the utmost importance, 
and, therefore, the knowledge of what can be 
done when these are entirely neglected is of no 
importance. In the simple matter of proportion 
of diameter and stroke, the very long stroke in 
proportion to the diameter seems a retrograde 
step. 

In the very early days of motors a very long 
stroke was not uncommon, but the general ten- 
dency since has been to make it more moderate, 
presumably because, on’ the whole, an engine is 
obtained more suitable for practical work. The 
revolutions are generally fixed by practical con- 
siderations of noise and wear, and with fixed 
revolutions and suitable valves, &c., the horse- 
power will be practically proportionate to the 
cylinder volume—i.e., a cylinder 4in. by 8 in. will 
give the same power as one 5 in. by 5in. The 
latter engine will, however, run at a lower piston 
speed, and will, therefore, be probably quieter 
and more durable as well as lighter. It is difficult 
to see, therefore, what advantage there is in induc- 
ing makers to produce the former simply to get 
round an arbitrary rating. Cars of 100 horse-power 
are, further, not cars of ‘‘ the horse-power required 
by the ordinary user.” 

The fact is that all racing under arbitrary rules 
produces what is known in yachting circles as ‘‘ rule- 
cheaters,” and nothing else. Further, all contests 
in which oe is the deciding factor tend to the 
sacrifice of reliability and durability to speed. 
That motor-racing has been a very good adver- 
tisement to some makes of cars is obvious, and by 
spending large sums on racing makers have been 
enabled to sell cars which could not have been sold 
on their actual merits. This, however, has not 
been on the whole a good thing for the industry. 
It has caused reliability and durability to be greatly 
neglected, and hence the general use of commercial 
motors has been much delayed. It has also caused 
& great ‘enthusiasm for speed” among a large 
class of drivers, which has raised much prejudice 
against motor-cars on behalf of the public. 

Now that a large number of reliability trials have 
been held, the performance of standard touring-cars 
under actual touring conditions is a matter of fact, 
and not of opinion. A reference to them shows 
definitely as a fact that the best performances in 
regard to reliability, petrol consumption, and speed 





up hills, are not made by the cars whose makers 


spend sums on racing, but by those who 
do not, and therefore it is quite time that such 
performances as the race for the Tourist Trophy 
were put a stop to. 





THE WASTE-HEAT PROBLEM. 

One of the subjects which has been engaging 
increasing attention since the beginning of this 
century is the conservation of natural resources. 
In mountainous countries like Switzerland, Bavaria, 
New Zealand, and Japan, for instance, the question 
of the nationalisation of water powers seems about 
to advance beyond the stage of mere discussion. 
In the United States the whole question of con- 
serving coal, water power, and forests has been 
more than once brought forward by President 
Roosevelt. Even in this country, where Govern- 
ment action is usually backward in such matters, 
we have had the Royal Commission upon Coal 
Supplies. 

Private enterprise in the form of scientific papers 
has been responsible for drawing attention to 
various aspects of the same problem. 

With the conservation of coal, as considered in 
the report of the Commission above referred to, we 
have already* dealt in these columns, while from 
time to time reference has been made to the various 
proposals for the utilisation of waste heat in blast- 
furnaces and coke ovens. Most of those who have 
dealt with this subject hitherto have largely over- 
estimated the possibilities. Some engineers, or 
scientists, fascinated by the magnitude of the 
figures, without the slightest reference to the 
question of the amount of the capital outlay 
which would be necessary to convert the waste 
heat into a saleable form of energy, and still 
less the outlay necessary to transmit that energy 
to the place where a market for it can be found, 
have arrived at remarkable results. Such calcu- 
lations have, of course, little value other than 
an academic one, and resemble those estimates, at 
one time popular, of the amount of power which 
was wasting in the form of solar heat in the Sahara 
or {in the form of tidal energy on various parts of 
the coasts. 

The engineer of the nineteenth century was 
chiefly concerned with the problem of making 
things work. His successor of the twentieth cen- 
tury has also to take seriously into account, Will 
ne Fon The commercial aspect of engineering 
problems is becoming daily more prominent. Hence 
it is essential in considering the utilisation of waste 
heat to keep clearly in mind that it is the com- 
mercial dis of it, rather than the scientific 

rocesses of its conversion, that offer the greatest 
difficulty. 

There are three main sources of waste heat in 
this country, the coke-oven and the blast-furnace 
being the two most important, while exhaust steam 
from rolling- mills and similar places forms a third. 
The two former are situated for the most part at 
some distance from the towns or populous districts 
where power is mostly required, and transmission 
in the form of gas is not commercially practic- 
able even if the owner could obtain the necessary 
way-leaves, or Parliamentary powers, for laying his 
pipe-lines, owing to the low calorific value of the gas 
and the loss of heat entailed. A portion of the 
waste power can in many cases be utilised by its pro- 
ducer on the spot, and if fortunate, he is perha 
in a position to sell another portion to a neigh- 
bouring colliery. But, even under the most favour- 
able conditions, the amount so disposed of is rela- 
tively small, and it is practically impossible to 
dispose of any power except during those times of 
the day when the producer himself is using it. 
In other words, a producer is fortunate if he finds 
a neighbouring user of power with a load factor 
as good as his own. 

It is here, in the disposal of power to the con- 
sumer, that the difficulty has always arisen, and it 
is in solving this difficulty that the latest solution 
of the waste-heat problem lies. This was dealt 
with in a paper read by Mr. Charles Merz before 
the Iron and Steel Institute at Middlesbrough on 
Wednesday last (see page 458). 

The power-producer has, apart from those cases 
where private wayleaves are obtainable (usually for 
pot yong short distances only), no means of 
reaching the general power-user, and no organisa- 
tion for securing his business when reached. The 





* See ENGINEERING, vol. Ixxix., page 155. 





statutory electric-power company is free from both 
these restrictions, and possesses other advantages 
besides. 

In the first place, it has Parliamentary powers 
enabling it to mains throughout its area, and 
hence to reach the power-consumer. It also 
sesses a large area in which exists a consequently 
large and, what is even more important, an ex- 
tremely diversified demand for power. And, thirdly, 
it possesses a complete organisation for securing the 
business when its mains have reached the con- 
sumer’s door. 

Not the least important result of these advan- 
tages is the possession of a large load, a portion of 
which at least has a very high load factor ; for it is 
in the supply of this class of consumer that the 
waste heat, which is produced more or less con- 
tinuously throughout the twenty-four hours, can be 
most profitably utilised. 

Briefly, the solution of the problem which Mr. 
Merz has already demonstrated on a considerable 
scale to be commercially possible (some 15,000 
electric horse-power is at present being produced in 
this way and sold to the power companies on the 
North-East Coast) lies in the co-operation of the 
waste-heat owner and the electric-power company. 
The waste heat is converted on the spot into 
electric power, a portion of which is immediately 
re-sold to the owner of the waste heat for his own 
use. The bulk of the power is fed into the net- 
work of electric cables which spreads all over the 
district, and is in this way transmitted and utilised 
wherever and whenever it may be wanted. 

At present, of course, and probably for many 
years to come, the bulk of the power sold by the 
electric-power companies will be produced, not by 
the waste-heat stations, but by the larger coal-fired 
generating stations already in existence, which at 
ee of course, contain many thousands more 

orse-power of generating machinery than the waste- 
heat stations. It is in the direction of the amount 
of output in units, rather than the actual horse- 
wer demanded, that the importance of the waste- 
eat stations lies. Naturally, if a continuous load 
can be found for the waste-heat station, it will be 
run at full power all the twenty-four hours, and 
the coal-fired station will take whatever load the 
waste-heat station cannot carry. Under this arrange- 
ment the output in units will be much greater than 
that of a coal-fired station of larger size. 

The mutual advantages derived from such an 
arrfngement are obvious. The heat-owner gets a 
market for his previously-wasted heat, as well as a 
supply of electrical power for his own purposes, 
incurring, if he prefers, little or no capital outlay, 
while the power company obtains power at a cost 
somewhat lower than it can be produced in its own 
coal-fired stations, to compensate for the capital 
outlay it has to make to connect up to the waste- 
heat station. 

In addition to the utilisation of power pre- 
viously wasted, the arrangement has, moreover, 
a further economic advantage over an attempt 
to utilise the power on the spot. In the case 
where the heat-owner works independently the 
generating machinery installed, and consequently 
the capital outlay, is at least 50 per - cent. 
more than is the case when co-operation takes 
place, owing to the necessity for installing spare 
plant in an isolated generating - station. Under 
the co-operative arrangement no spare plant is 
necessary in the waste-heat station, for ample 
spares exist at the much larger main coal-fired 
generating stations of the system, and the tem- 
“seer failure of any of the plant in the waste- 

eat stations merely results in a comparatively 
small addition to the load in the main generating 
station for the time being, and an increased con- 
sumption of coal under its boilers. 
ere is a further important saving in the case of 
coke-ovens and of blast-furnaces due to the fluc- 
tuations in the demand for coke and pig iron. The 
only practicable alternative to selling the power to 
& power company is the sale of as much of it as 
possible to a neighbouring colliery. The provision 
of s plant in the waste-heat stations, though 
costly, might guard against the effects of a failure, 
and the consequent stop of the supply of power 
to the neighbouring colliery or works. But what 
is to guard against the failures or fluctuations in the 
demand for coke or pig iron? Unless the demand 
should happen to cease at the same moment, the 
colliery would need to raise coal, the factory to 
continue producing or the rolling-mill to continue 
working, even if the coke-ovens or blast-furnaces 
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were shut down. And even if no coal were being 
raised, the pumping machinery, and at least some 
of the fans, would need to be worked, and some 
power would still be needed. To provide for this 
an additional and separate set of machinery alto- 
gether would have to be erected, entailing a still 
heavier capital expenditure upon the isolated instal- 
lation, as compared with the one allied to the elec- 
tric-power company. 

For the exact methods adopted on the North- 
East Coast for converting the waste heat into 
electric power, reference must be made to Mr. 
Merz’s paper, which we commence to publish this 
week. In the case of the coke-ovens and blast- 
furnaces, the waste heat is utilised under water- 
tube boilers, from which steam-turbines are driven. 
In the case of the rolling-mills, the exhaust steam 
is utilised in exhaust turbines. Gas-engines have 
been sometimes used in connection with the first 
two, having been adopted in some cases in Germany 
and also at the United States Steel Company’s 
latest works at Gary, Illinois. But—and it is inte- 
resting to note this—a large amount of steam power 
has also been laid down at Gary to act as a reserve 
of power, which possibly indicates that, in American 
opinion, the gas-engine is still not all it should be 
in the way of reliability. Its fuel economy is well 
known. But in the present instance this is not, 
perhaps, of quite the same importance as is some- 
times the case, while its capital cost and cost of 
repairs is considerably higher than in the case of the 
turbine. 

The practical solution on a large scale of the 
problem of utilising waste heat on the North- 
East Coast is as much a matter of commercial im- 
portance 4s of scientific interest, and it appears 
likely to be the means of bringing about a not un- 
important economy in the production of coke and 
steel. 





GAS-ENGINES IN H.M.S. “RATTLER.” 


For several years past the use of internal-com- 
bustion engines for the propulsion of ships has 
been discussed, more, however, from the academic 
than the practical point of view. It is a subject 
that gives scope for plenty of such discussion, for 
even supposing any kind of agreement to be 
reached on the main question, there is, as yet, 
room for endless differences of opinion as to the 
relative merits of the various t of gas and oil 
plants for marine purposes. ost of the —_ 
raised are such as can only be definitely settled by 
experiments on a practical scale, and until the 
results of such experiments are forthcomirg no 
amount of theorising will bring us any nearer the 
final solution of the problem. Up to the present, 
excepting the small craft coming under the headin 
of motor-boats, very little has been done towa 
the actual development of the marine internal- 
combustion engine. To carry out experiments on 
any adequate scale requires not only a firm convic- 
tion of the future of the system, and a very con- 
siderable amount of money, but also a fair prospect 
of finding a use, or a purchaser, for any vessel so 
equipped. Moreover, for the experiments to have 
any chance of success involves a combined know- 
ledge of both mp oe and marine work, which is 
not always to be obtained. 

The rarity with which such a condition can be ful- 
filled accounts for the almost negligible number 
of attempts by the advocates of internal-combus- 
tion engines to put their ideas into practice. It is 
easy to point out the advantages of such engines 
for marine purposes, and there is always the chance, 
by so doing, of getting some of the credit which 
more properly belongs to the man who eventually 
attains success. Among the first who did really 
practical work on the subject was the late Herr 
Capitaine, of Frankfort, who a few years ago con- 
structed several small tug and other boats propelled 
by suction-gas engines. These vere designed for 
use on canals, but one of his boats, the Emil Capi- 
taine, was tried in the Solent in 1905, and created 
considerable interest. She was only of 16 tons 
displacement and had a speed of 10 knots ; she was 
probably the first suction-gas boat to appear in the 
open sea. 

Following on Herr Capitaine’s work, Mr. Wil- 
liam Beardmore, of Glasgow, decided to extend the 
same principle to vessels of a really sea-going type, 
for several designs got out by Mr. W. W. May, 


engineer of Messrs. Beardmore’s Naval Construc- 
tion Works, showed that a very considerable 
economy might be obtained over steam-driven 





vessels. The producer plant and engine together 
weigh anything up to 25 per cent. less than the 
steam plant for a corresponding power, and occupy 


less s Moreover, the greater efficiency of the 
gas plant reduces the necessary bunker ongeelg, 
and allows more room for cargo. Messrs. rd- 


more thereupon commenced the construction of a 
500-horse-power suction producer and marine gas- 
engine, destined to replace the steam machinery of 
H.M.S. Rattler, an old gun-boat used as a train- 
ing-ship for the Royal Naval Volunteers on the 
Clyde. The Rattler is 165 ft. long by 29 ft. beam, 
and formerly contained a set of triple-expansion 
engines. The change to gas-engines was made 
by the influence of the Marquis of Graham, who 
is the Commander of the Clyde Naval Volunteers, 
and who, moreover, takes a keen interest in all 
engineering progress. Thanks to his efforts, and 
the enterprise of the above-mentioned firm, not 
only have the Volunteers a vessel in which they 
make cruises away from their base, but engineers 
are furnished with the first example of a large 
marine gas-engine. 

The engine on the Rattler is of the vertical 
single-acting open type, with five cylinders, and a 
fly-wheel abaft the first two. We illustrated this 
engine in our issue of April 13, 1906, before 
it was installed in the vessel, and hope shortly to 
be able to give full particulars of its construction. 
The ordinary four-stroke cycle is used, each cylin- 
der being 20 in. in diameter, with a stroke of 24 in., 
and developing 100 brake horse-power. The crank- 
shaft runs at 120 revolutions per minute. The 
pistons are not water-cooled, and the open framing 
renders the connecting-rods and crauks fully visible 
from either side. The design of the framing strikes 
one as exceptionally good. It is constructed en- 
tirely of steel plates and angles, the plating being 
curved round to form the crank-race, and continu- 
ing upwards on each side to support the cylinders. 
These latter, with their heads, are the only impor- 
tant details made in cast iron. The engine when 
running is —— steady, in spite of the apparent 
and actual lightness of the framing. 

The valves are situated vertically in the cylinder- 
heads, the inlet-valves in a row on one side of the 
engine, and the exhaust-valves on the other. Each 
set is worked from a cam-shaft running alongside 
the lower end of the cylinders, the cam-shafts 
being driven by inclined bevel geared lay-shafts 
from the aft end of the crank-shaft. The valves 
are all water-cooled, connections being made by 
flexible rubber tubes to a sort of crose-head on the 
stem. Low-tension make-and-break ignition is 
employed, each cylinder having its own magneto. 
Messrs. Beardmore consider this the most satis- 
factory for marine work on account of the absence 
of high-tension leads, and the apparatus on H.M.S. 
Rattler has justified this view by working faultlessly 
for the twelve months or more during which she 
has been in commission. Forced lubrication is 
used for the cylinders, but not elsewhere. Any 
cylinder can be shut off independently of the 
others, so that its valves, ignition, &c., can 
examined, if necessary, while the rest of the 
cylinders are working. 

Starting is effected by means of gas stored in 
reservoirs at a pressure of 95 lb. per square inch. 
This is turned on, and the engine moved by a 
bar. The compression-relief cams being in action, 
there is no compression in the cylinder, and the 
momentary automatic depression of a special start- 
ing valve allows the gas to enter immediately before 
the firing point. A baffle device of numerous thin 
plates prevents any possibility of a back-fire in the 
gas pipe. Moreover, the mixture cannot be fired 
until the admission valve isclosed. As soon as the 
engine starts, the starting valve gear and the relief 
compression gear are, of course, put out of action. 
When, by the courtesy of the Marquis of Graham 
and the constructors of the machinery. we had the 
opportunity of having a = in the Rattler, the 
engines went away practically instantaneously—at 
the second stroke of the bar, in fact—and we under- 
stand they may be relied upon to do so. They are 
reversed by means of an hydraulic clutch and epi- 
cyclic = A description of the reversing gear 
would unintelligible without drawings, which 
we hope to give on a future occasion. The prin- 
ciple, however, is well understood by engineers. 


The suction producer consists of a cylindrical 
steel casing lined with firebrick, and uses anthracite 
coal, which is admitted by means of a feeding- 


hopper in the water-cooled cover. The fuel rests 
on trough-shaped bars arranged radially, with their 





inner ends resting on a water-cooled tube. The 
steam used by the producer is supplied by ‘‘boilers” 
arranged one on each exhaust branch of the engine. 
These are casings containing a nest of tubes, around 
which the exhaust gases -— Besides supplying 
the necessary steam, the ‘‘boilers” effectively silence 
the exhaust. After leaving the producer the gas 
passes, upwards through the cooling-tower, which 
is simply a vertical pipe, down which water is 
sprayed. This cools the gas and removes dust and 
grit. Thence it goes to the centrifugal drier, in 
which a high-speed fan throws out all water, &c., 
which is drained away to a water-seal. From the 
fan it passes to the cleaner, which is a square box 
filled with a labyrinth of closely-packed perforated 
plates, upon which settle any dirt or water that 
may possibly have escaped the action of the drier. 
Thence the gas goes to the engine. Very little 
useful space is occupied by the washing, drying, 
and cleaning apparatus. Other auxiliary apparatus 
includes a small steam-driven compressor for filling 
the starting reservoirs. For this and other pur- 
poses on board for which steam is useful a vertical 
donkey boiler is installed. 

From the brief description we have given it will 
be seen that the plant has been most carefully 
designed for the purpose in view, besides being of 
more than ordinary interest on account of its size 
and novelty. It may, or may not, be along the 
final lines which large marine internal-combustion 
plant may take; but it marks the first important 
step in the development of such plant. On the 
occasion of our visit already referred to it ran per- 
fectly in every way, and with no noticeable noise. 
Externally the engine may appear more compli- 
cated than the steam-engine ; but all that there is 
can be seen, and anything that is lost in the engine- 
room is more than made up in the “stokehold.” The 
smallness of the space occupied, and the slightness 
of the attention required, were very noticeable, 
while the certainty of the absence of many of the 
troubles inherent in boiler plant is no small con- 
sideration at sea. Producers, no doubt, have their 
faults; but theyare at their best when working under 
a steady load, such as marine practice involves. 








THE LATE SIR SAMUEL CANNING. 

WirH the death of Sir Samuel Canning, which 
occurred on the 24th ult., there passed away one 
of the great pioneers of submarine telegraphy. Mr. 
Canning—for his title was not hereditary—was 
born in 1823, and was therefore at the time of his 
death in his eighty-sixth year. He was the son of 
Mr. Robert Canning, of Ogbourne St. Andrew, 
Wiltshire, and received his early education at 
Salisbury. His entrance to the engineering pro- 
fession was made under circumstances which had 
no bearing whatever upon the career which he 
subsequently chose, and in which his reputation 
was achieved. In fact, in those days submarine 
telegraphy, as we know it now, was non-existent, 
and the possibility of laying and working long deep- 


be} sea cables was regarded as utterly absurd, even 


by such men as the then Astronomer-Royal, Sir 
George Airy. Very few years, however, served to 
show that the wise men were as wrong as they 
frequently prove to be, and prominent among those 
who controverted their theories by facts was Mr. 
Canning. 

To return to his early days, Mr. Canning’s first 
engineering experience was gained in connection 
with railway work under the late Mr. Joseph Locke, 
M.P., F.R.S., and one-time President of the In- 
stitution of Civil Engineers. He was with the firm 
of Locke and Errington from 1844 to 1849, during 
the earlier part of this time being chiefly employed 
on the extensions of the London and South- 
Western Railway, which were then in progress. 
For the last three years of his engagement with the 
firm he acted on their behalf as resident engineer 
during the construction of the Liverpool, Ormskirk 
and Preston Railway. For three years more he 
was professionally connected with railway work in 
various capacities, and then he appears to have 
turned his attention to what eventually became his 
life’s work—namely, the laying, buoying, recover- 
ing, &c., of submarine cables. His interest was 
always chiefly with what may be called the mecha- 
nical problems of the work—that is to say, in over- 
coming the engineering difficulties rather than the 
purely electrical. 

In or about the year 1852 Mr. Canning entered 
the service of Messrs. Kiiper and Co., subsequently 
Messrs. Glass, Elliott, and Co., of Greenwich, then 
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the most important and almost the only cable- 
makers in the world. In 1855 he went to Canada 
to supervise, on behalf of Mr. Cyrus Field, the 
laying of one of Messrs. Kiiper’s cables across the 
Gulf of St. Lawrence joining Cape Breton Island 
and Newfoundland. The first attempt was ren- 
dered abortive by stormy weather, but in 1856 the 
islands were connected. The next year, 1857, saw 
the earliest endeavour to lay a trans-Atlantic cable. 
Canning’s name was by this time well known, and 
Mr. (afterwards Sir) Charles Bright sought his ser- 
vices. The cable broke only 334 miles from the 
Irish coast, and the next year a second trial was 
made, H.M.S. Agamemnon and the U.S.S. Niagara 
starting simultaneously from mid-ocean and sailing 
respectively east and west. Canning was on the 
Agamemnon, along with Bright, Clifford, and 
William Thomson, who afterwards became Lord 
Kelvin. This cable, it will be remembered, worked 
successfully for a month, then failed, and finally 
broke down altogether, which is hardly to be won- 
dered at, seeing that pressures of no less than 500 
volts continuous current, and 2000 volts alternating, 
were used in attempts at signalling. 

The next few years Canning spent in laying 
deep-sea cables for Messrs. Glass, Elliott, and Co., 
Limited, and was in charge of the Malta-Alex- 
andria cable and the Toulon-Algiers-Port Vendres 
cable. In 1865 he was appointed engineer to the 
Telegraph Construction and Maintenance Company, 
a fusion of the firms of Glass, Elliott, and Co. and 
the Gutta-Percha Company, and in that capacity 
superintended the manufacture of the second and 
third Atlantic cables in 1865 and 1866. The 1865 
cable was laid by the Great Eastern, and broke in 
2000 fathoms of water. Grappling machinery was 
devised by Canning, but repeated attempts to re- 
cover the cable failed, and in 1866 the third, and first 
successful, cable was laid. This having been done, 
Canning set out once more to pick up the 1865 
cable, and, after considerable trouble, he accom- 
plished this remarkable feat. The cable was found 
uninjured, so it was spliced and the laying con- 
tinued. The abilities of Mr. Canning and his 
achievements in connection with the laying and the 
recovery of the Atlantic cables were ised by 
the conferment upon him of the title of night in 
1866. The dignity would be rarer than it is were 
it never granted for services less than Sir Samuel 
Canning’s. He was entirely responsible for the 
fitting out of the Great Eastern steamship with 
appliances for the reception and paying-out and 
recovery of the cable, and had control over the 
various expeditions. The machinery required, 
unique in those days, originated with him, and its 
operation was directed by him. 

Sir Samuel Canning laid the French Atlantic 
cable, from Brest to Dedbury, in 1869. He sub- 
sequently went into partnership with Mr. Robert 
Sabine, and enjoyed a considerable practice as a 
consultant on cable engineering. His reputation 
rests, however, principally upon his work in con- 
nection with the Atlantic cables and the machinery 
of the Great Eastern. This work was acknowledged 
by the award of a gold medal by the Chamber of 
Commerce of Liverpool in 1867. The King of 
Portugal also conferred upon him the Order of St. 
Jago d’Espada. He was elected a member of the 
Institution of Civil Engineers in 1876. 








NOTES. 
VerticaL Gas-Retorts ror SUNDERLAND. 

In our issue of September 18 we published an 
article dealing with recent progress in gas manu- 
facture, and more particularly with the Dessau 
system of vertical retorts. It is interesting, there- 
fore, to note that this system is about to be sub- 
mitted to a practical test on an extensive scale at 
the works of the Sunderland Gas Company. The 
work of equipping the retort-house will be shared 
by two fir Messrs. Samuel Cutler and Sons, of 
Millwall, E., who will carry out all the structural 
steel-work in connection with the installation, in- 
cluding the furnace and retort fittings, hoppers, 
‘c., and Messrs Graham, Morton, and Co., o 
Leeds, who will supply the retort settings, brick- 
work, and conveying plant. The Dessau system 
is making considerable progress on the Continent, 
and appears to result in the production of less 
naphthalene and sulphur compounds, while increas- 
ing the quantity of ammonia formed, and the 
quality of the tar. The quality of the gas and coke 
produced are stated to be entirely satisfactory, 
while the labour of working the vertical retorts is 


f | but*the copper can be burnt off. F 





strikingly less than that required for horizontals, or 
even for inclined settings. The result of the work- 
ing of the retorts at Sunderland will be awaited 
with great interest, for although several attempts 
have been made to develop vertical retorts in this 
country, notably at Bournemouth and Exeter, the 
system appears to make slow headway under English 
conditions. 


ACCUMULATOR CARRIAGES ON Prussian STATE 
RalILways, 


The Prussian Railway department has placed 
orders for a somewhat novel type of accumulator 
carriages with three leading firms, each of which 
will build nineteen carriages, or double carriages, 
according to the designs of Oberbaurat Wittfeld. 
The firms in question are the Allgemeine Elek- 
tricitiits - Gesellschaft, the Siemens - Schuckert- 
Werke, and the Felten and Guilleaume-Lahmeyer- 
Werke. The first-mentioned firm will also supply 
the electrical equipment ; the carriages themselves 
are being built by the Breslauer Aktien-Gesell- 
schaft fiir Eisenbahn Wagenbau, and the batteries 
are being furnished by the Akkumulatoren Fabrik 
A.-G., of Berlin and Hagen. The novelty in the 
scheme is that the carriages are to be a kind of 
feeders for the stations at which the fast trains 


stop, in addition to serving the suburban traffic of, 


the provincial towns. It is not intended so far to 
run many of these trains, and every train will 
consist of two carriages—a double carriage, in fact. 
The first of these new accumulator trains has been 
tested on the Templehof-Zossen experimental 
line, which has so often been mentioned. Each 
carriage consists of the carriage proper, of the 
ordinary height, and a lower portion containing 
the batteries, the whole running on two axles. 
The carriage proper is subdivided into two com- 
partments, corresponding to the third and fourth 
classes of Prussian railways. The battery space, 
which is in the front of the front car and in the 
rear of the rear car, is entirely separated from 
the compartments. The electrical equipment is 
as simple and durable as possible. There are two 
series motors provided with commutating poles, 
for 50 or 80 horse-power each, to be coupled 
in series or in el. The battery comprises 
168 cells, of 310 volts, and a capacity of 368 
ampere-hours. The maximum speed is 50 kilo- 
metres (31 miles) per hour, and the train can run 
at least 100 kilometres (62 miles) fully laden. 
If one of the batteries should be damaged, the 
train will be able to continue with the other battery. 
Compressed-air brakes are provided both for the 
driver and for each compartment. The brake is 
put on automatically when the driver’s hand is 
taken off the handle of his controller. Each train 
will accommodate 100 passengers. Among the lines 
on which the new cars are being put in service are 
the following :—The lines Gladbach-Jiilich-Diiren, 
Osterfeld-Borbeck-Heissen and Heissen-Altendorf- 
Hattingen, K6éln-Remagen, Kéln-Aachen, and 
Koln-Niederlahnstein. These are all in the Rhenish 
districts, and the last-mentioned line is of consider- 
able length—80 kilometres as the crow flies. Nieder- 
lahnstein is a little beyond Coblentz. On the line 
K®onigsberg-Insterburg, in the extreme east of the 
kingdom, these carriages are likewise being intro- 
duced. The experiment is therefore started on a 
fairly large scale. We might mention that electric 
traction—not by accumulators, however—is also to 
be introduced on the Berlin, Stadt, and Ringbahnen, 
which somewhat correspond to our Inner and Outer 
Circle Railways. 








Use or Intprum AND Ruopium Crvucisies.—Sir Wil- 
liam Crookes has furnished to the Royal Society (1908) 
an account of the behaviour during several months’ use 
of pure wrought iridium crucibles. Iridium is as hard as 
steel, and does not blister or change m weight when 
heated to redness repeatedly. Heated in a Bunsen gas 
flame with insufficient supply of air, for several hours, 
the crucible is uninjured, as the carbon deposited can be 
entirely removed by burning. Sulphur in the gas is also 
without harmful effect upon the metal. Prol heat- 
ing with copper renders the crucible brittle whilst hot, 
used caustic potash 
attacks iridium less than platinum, and zinc run in with 
acid chloride of zinc (soldering liquid) and then heated to 
boiling only superficially attacks the iridium. Boiling aqua 
regia, f microcosmic salt, or other phosphates, with 
frequent addition of carbon, strongly heated silica or 
silicates, with a reducing agent, boiling lead at white 
heat, boiling zinc, and molten nickel, iron or gold, are 
without effect on the crucible, which, after ing, 
retains its original weight. A rhodium crucible has the 
advantages of being only half as heavy, of being cheaper, 
and is practically as resistant as an iridium one. 





THE IRON AND STEEL INSTITUTE. 


THe annual autumn meeting of the Iron and 
Steel Institute, the fortieth since its foundation, 
is now taking place at Middlesbrough. This is the 
third meeting held in that town, the first two 
having been held there in 1869 and in 1883 respec- 
tively. The Institute having been, so to speak, 
born on the North-East Coast, a brief history of its 
foundation will be of interest in connection with its 


ee ee At a quarterly meeting of 
iron 


e members held at Newcastle in the 
autumn of 1868, it was suggested that a society, or 
institution, should be formed with the object of 
giving special consideration to technical questions 
connected with the manufacture of iron and steel, 
which questions it was proposed to discuss in public 
meetings of ironmasters and scientific men. The 
proposal was most favourably received at the time, 
and a provisional committee, including representa- 
tives of all the leading iron-making districts of 
Great Britain, was formed, the result being the 
formal constitution, in the early part of 1869, of 
the Iron and Steel Institute. The Duke of Devon- 
shite, at that time chairman of the Barrow Hematite 
Steel Company, accepted the office of President of 
the Institute for the first two years, and an inaugural 
meeting was held in the hall of the Society of Arts, 
London, in June, 1869. The first regular working 
meeting was held in Middlesbrough in September, 
1869, and this first meeting is the one we refer to 
above. The selection of Middlesbrough for this 
first actual meeting was a most appropriate one, 
seeing that that town was at the time, and is still at 
the present day, we are happy to add, surrounded 
by some of the finest metallurgical works in the 
world. It was, further, in the heart of the district 
in which the Institute took its rise, and that dis- 
trict contained many of its earliest and most earnest 
supporters. In 1869 the Institute numbered barely 
300 members; to-day there are over seven times as 
many. Its development, since its formation, marks 
the development of the British iron and steel in- 
dustry, and not of the British alone, for not long 
after its foundation it opened its doors to foreign 
membership, thus establishing means fur the 
exchange of views with our American and Cunti- 
nental friends, and for a kindly co-operation which 
extends throughout the world. 

The second Middlesbrough general meeting was 
held in 1883, and the most striking feature of this 
meeting was the clear evidence of the very great 
change which was gradually coming over the Cleve- 
land district, owing to the extent to which the manu- 
facture of steel had replaced that of iron for all pur- 
poses during the fourteen years which had elapsed 
since the first general meeting. Since the second 
meeting in 1883, very great strides forward have also 
been taken, and steel and special steels are now 
the order of the day in the metallurgical world. 
There is still much to learn in regard to the latter, 
but what is already known concerning them is due 
in a very large measure to a great number of emi- 
nent members of the Institute who have been, and 
are still, most energetic in their efforts to publish the 
results of their researches and experience in the 
manufacture of different steel alloys. This very brief 
history would not be complete without a passing 
reference to the economical working which now ob- 
tains; what was ‘‘ waste” several years ago cannot be 
qualified as such at the present day, and progress 
under this head is still being gradually accomplished. 

The third Middlesbrough meeting commenced 
last Monday evening by a conversazione and con- 
cert in the Town Hall, at the invitation of the 
Reception Committee, and is to conclude to-day by 
an inspection of the River Tees, at the invitation 
of the Tees Conservancy, and by alternative visits to 
electric-current-generating stations and to shipyards 
in the district. Upon the President, Council, and 
Members gathering in the Victoria Hall on Tuesday 


morning, the 29th ult., they were officially wel- 
comed the Mayor of Middlesbrough, Lieut. - 
Colonel T. G. Poole, V.D., and by the members 


of the Reception Committee. In the course of 
his speech the Mayor afforded, on his own behalf 
and on that of the Middlesbrough Corporation, a 
most cordial welcome to the members of the Iron 
and Steel Institute. He reminded the members 
that Middlesbrough was the birthplace of the In- 
stitute. The town now numbered, he said, over 
104,000 inhabitants, and its rapid development in 
so short a time—it numbered only about 55,000 
inhabitants a quarter of a century ago—-was largely 
due to the development taken in the iron and steel 
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trades. He also reminded the members that the 
district had witnessed the establishment of the first 
passenger railway in the world—that from Stockton 
to Darlington. He divided the industry of the 
Cleveland district into two periods, with a view to 
mark the progress which had been made: there 
had been, in the first place, the coal-mining period, 
then the iron-making era, the great strides forward 
taken by the latter having been due to the untiring 
energy of the Cleveland iron and steel-masters. 
Quite as important a factor in the development of 
the district was the improvements which, from 
time to time, had been made in the River Tees to 
meet the constantly growing demands. Middles- 
brough was now a port of pri importance, 
the most important port in the world, in fact, for 
the export of iron and steel. The district, there- 
fore, owed to science a great debt of gratitude, a 
debt due in a very large measure to the iron and 
steel-works owners. The district had become the 
largest centre of the iron and steel works, and, he 
added, reverting to the shipping facilities of the 
River Tees, that where ships of 96 tons only could 
be berthed not so very long ago, ships of 6000 
to 7000 tons could now come alongside the quays. 
The ironmasters of the earlier days, such as the 
Vaughans, Bells, and others, had always been to 
the fore in regard to metallurgical work proper, the 
extraction of salt, the recovery of by-products, and 
the utilisation of slag. No town, therefore, could 
have been more appropriate than Middlesbrough 
for the holding of the present meeting. He referred 
to Sir Hugh Bell as a distinguished townsman, who 
not only still devoted his energies to the metallurgy 
of the district, but found time also for doing muni- 
cipal service, for acting as Lord-Lieutenant of the 
North Riding of Yorkshire, and as a director of the 
North-Eastern Railway. He had, therefore, a double 
pleasure in receiving the Iron and Steel Institute, 
and again extended a hearty welcome to all. 

Sir Hugh Bell, Bart., in returning thanks, said 
he would try, in the short speech he was going to 
make, to forget the concluding remarks which the 
Mayor had expressed, and to reply simply as the 
President of the Iron and Steel Institute, although 
it was difficult for him to dissociate himself 
completely from his other public functions. The 
Institute had been most cordially received in 
Middlesbrough ; they felt grateful for that most 
cordial reception, and he, Sir Hugh, would leave 
the total credit for it to the Mayor and to all the 
Corporation. He expressed his thanks on his own 
behalf and on that of every member for the greet- 
ing they had received, and for the kind words in 
which this greeting had been voiced. 

Sir Hugh Bell having taken the chair, the minutes 
of the last meeting were read and signed. The 
list of vice-presidents and members of Council who 
retire by rotation was then read, and the Chairman 
announced to the meeting that his successor, from 
May next, as President of the Institute, would 
be Sir William Thomas Lewis, Bart. This informa- 
tion was received with general acclamation. No one, 
added the Chairman, would be more suitable for 
acting as their President than Sir William, and he 
much regretted that the latter could not be pre- 
sent at the meeting to hear how well the news of 
his appointment had been received by all members 
present. The active work he had carried out in 
South Wales had marked him out for President as 
soon as he would be ready to accept the post. He 
had been a member of the Institute since 1871, 
and would have been in the chair long ago had his 
work afforded him suflicient liberty. 

After a few remarks concerning facilities and 
alterations in connection with various functions 
included in the programme, the first paper taken 
was a contribution by Mr, J. E. Stead, F.R.S., 
Member of Council, entitled 


Note on A WorksHor Microscore. 


We reproduce this paper in -ull on page 456 of the 
— issue. Mr. Stead did not read his paper, 

ut told the meeting that he would be glad to see 
those who were interested in the matter in the 
adjoining Council Room, where he would explain 
the apparatus. A large number of members were 
received by Mr. Stead, and an improved form of 
illuminator was fully described. 

The annexed diagrams show clearly how the 
illumination is effected in the apparatus designed 
since the printing of the paper. This, as in the 

revious arrangement described in the paper itself, 
is attached to the object-glass. The lower part, 
carrying the electric lamp at one end and a plug 





into which is fixed a very thin glass disc at an angle 
of 45 deg., is arranged so as to slide to the right 
and left. When in the first position vertical rays 
of light are thrown by reflection from the cover- 
glass on tothe object. When in the second position 
—produced by sliding the lower tube about 4 in. 
to the left—rays of light falling at an angle from 
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the electric lamp impinge on the object, illumina 
ting it in this way by oblique rays of light. 

Mr. Stead stated that it was advisable to use a 
small accumulator in preference to the dry battery, 
as the charge of electricity was more lasting. This 
instrument should be found most useful in work- 
shop practice. 

After a vote of thanks to Mr. Stead for his con- 
tribution, Mr. W. Hawdon read his paper on 


Tue Iron anv Street INDusTRIES OF THE CLEVE- 
LAND DISTRICT DURING THE Last QUARTER OF 
A CENTURY. 


Our readers will find this interesting contribution 

reproduced in full on page 460. 
is paper led only to a few remarks, which 

were put forward by Mr. Illtyd Williams, who 
stated that he did not quite agree with the date— 
1881—put forward by the author, on which the 
first hematite pig iron was made in the Cleveland 
district. Mr. Williams gave earlier dates—various 
periods in the early ’seventies—on which this brand 
was produced by various manufacturers, among 
whom were Messrs. Bolckow, Vaughan, and Co. 

Mr. Hawdon was glad to note the correction ; 
and the Chairman, in thanking him for his paper, 
expressed the opinion that members, after they had 
visited the works, would be able to ascertain the 
various specialities they were manufacturing, and 
the development of their manufacture, both of 
a formed the subject of the contribution just 
read. 

The third contribution was that by Mr. T. C. 
Hutchinson, on 


THe MecuanicaL CLEANING oF IRoNn OREs. 


We also reproduce this paper in full on page 456 
of the present issue. In this the author describes 
the method followed at the Skinningrove Iron 
Works, Carlin How, for separating from the iron- 
stone sent to charge the blast-furnace all impurities, 
such as the shale, together with which it is mined. 

Mr. Greville Jones, on rising to open the dis- 
cussion, stated that the author had proved his case 
very well, and the question he dealt with was one 
they would have to face in the Cleveland district. 
He would, however, like to remark, in the first 
place, that as regards the statement that the furnace 
responded very readily to the will of the engineer 
and chemist who directed its operation and deter- 


mined the work to be done by it, he (Mr. Greville 
Jones) could only ‘“‘ respond ” that he wished it did. 
In the second place, the figures given in the paper 





as to the number of hundredweights of ironstone 
used per ton of iron made were misleading, and a 
second column would have been found interesting 
giving also the proportion of calcined stone. Much 

epended upon two things—the quality of the iron- 
stone, and as to whether one was using raw iron- 
stone wet. Considering the analyses given in 
Table V., the efficiency was a low one. 

Mr. Pilkington was very much impressed with 
the subject, but the cleaning or screening process 
described by the author appeared to include the 
assertion that the belt device he used was applic- 
able to any ores ; but he believed this device would 
not answer with other kinds of British ores, such 
as Normanton ores, for example. Other British 
districts would also have to study economical 
working as well as the Cleveland district ; and he 
(Mr. Pilkington) also had to deal with very lean 
ores. He was not able to follow the figures given 
for the various consumptions, and he took it that 
they were the result of calculation, as well as of 
working practice. He did not get anything like 
the fuel consumptions stated. He threw over the 
stones, shale, and unproductive earthy matter, and 
repeated that, for Normanton ores, the device was 
not applicable. 

Mr. A. W. Richards found the paper interesting, 
although there were one or two points that were 
not dealt with. He would like to know what it 
cost to put the ironstone over the belt, and what 
— one should take as a basis for putting 

own such a machine, or, in other words, at what 
point it would pay to remove the impurities in the 
manner described. 

Mr. Hutchinson, in replying to the discussion, 
differed from Mr. Greville Jones in regard to the 
weights of ironstone per ton of iron manufactured, 
and he based himself on the weight of the raw 
stone, instead of on the weight of it calcined ; it 
might occur, for example, that the ironstone was 
not well calcined. As to the analyses, he admitted 
that the percentage of silica was a high one, but 
he did not want to alter the running, which had 
extended over a number of years, to make it 
agree with the limestone. Concerning the royalty 
in reference to the shale and stones thrown over 
the belt, he added that the landowner sold 
to the furnaces ironstone, and not shale, and 
what the blast-furnace company used was the 
former, and not the latter; they therefore paid for 
the ironstone alone, and as to this they were in 
accord with the landowner. It was too costly to 
break up all the shale and all the ironstone ; the 
weights were checked and the grades ascertained 
by a crt oped employed by the landowner. 
The lumpy shale was thrown aside, and that which 
was riddled through a 4-in. screen put aside also ; 
the small could not be picked out otherwise, owing 
to too great a cost. As to the cost of the installa- 
tion, this was about one penny per ton of ironstone 
for cleaning, and this covered everything, includ- 
ing interest, redemption and repairs ; and the satis- 
factory working of the belt had been confirmed by 
seven years’ actual experience. 

The Chairman, on thanking Mr. Hutchinson for 
his paper, added that more information on this 
same subject would be given by the members, 
thereby anticipating that it will lead to an active 
exchange of correspondence. 

The fourth paper, taken as read, was that by Mr. 
Greville Jones, entitled 


A Descrirrion or Messrs. Bett BrorHens’ 
Buiast-FurRNAcEs FROM 1844 To 1908. 

This gives an historical abstract of the firm’s blast- 
furnaces at Wylam, Walker-on-Tyne, the Wear Iron 
Works, Washington, Durham, and the Clarence 
Iron Works. The latter works are those now owned 
by Messrs. Bell Brothers. They are at the present 
time in full activity, and comprise, as stated in 
our brief description given on page 409 «ante, 
besides the blast-furnace plant, extensive steel- 
works and rolling-mills. The paper gives a very 
interesting description of the development of the 
concern ; the plans of the various works at different 
epochs, and the sections of the various blast-fur- 
naces in use from the earlier times up to those now 
in blast, together with the output for the different 
years. It will form a valuable contribution to the 
records of the Institute. “fet 

After a few words from the Chairman, the Right 
Hon. Lord Airedale of Gledhow, Past-President, 
added a few remarks, thanking Sir Hugh Bell, and 
all those who had assisted him, for the great share 
they had taken in the development of the iron and 
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steel industry in Middlesbrough, and expressing 
the satisfaction of all at the holding of the meeting 
in that town at the time during which Sir Hugh was 
acting as President of the Institute. 

The last paper, namely, one on 


AnALYses OF BritisH Pic Irons SHOWN AT THE 
Franco-BritisH Exursition, 1908, 


was referred to’in abstract by Professor Bauerman. 
This gives detailed analyses of all the British pig 
iron, special alloy pig iron,.and raw materials, 
ironstones, manufactured or mixed in the different 
districts throughout Great Britain, and samples of 
which are displayed, classified according to districts, 
in the Franco-British Exhibition now being held in 
London. 

On thanking Professor H. Bauerman for his paper, 
the Chairman referred to the kind co-operation 
they had received from Sir William White, who, in 
reply, stated that he had been anxious to have an 
opportunity of publicly recording his thanks to the 
President of the Institute, and to those who had 
served with him, for the great assistance the 
had rendered to the Exhibition. When the Exhi- 
bition had been decided upon, it had been the wish 
generally that British industry in all its forms, 
including shipbuilding, metallurgy, and mining, 
should make a worthy display. He had, therefore, 
made up his mind that British works should be 
well represented, and the Machinery Hall, together 
with the metallurgical section, formed displays 
concerning which we had no reason to be ashamed. 
Sir William thanked the Iron and Steel Institute 
for the share they had taken in the work. 


By-Laws. 


The proposed new by-laws were then considered 
briefly, and suggestions put forward by Mr. J. 
Adamson and Mr. T. Westgarth were read by the 
Chairman, and will receive further attention. We 
need not dwell in detail with this matter, which 
will be discussed fully at the next spring meeting, 
and we shall only add that the Institute having 
been founded in Middlesbrough, the present meet- 
ing in that town appeared a fitting occasion on 
which to announce the proposed new by-laws. 

The scrutineers having announced that the forty- 
seven candidates proposed for election as members 
had been duly elected, the business proceedings of 
the first day came to a close. 


EXCURSIONS. 

In the afternoon excursions took place to Messrs. 
Bolckow, Vaughan, and Co.’s Cleveland Works, 
described on page 438; alternative visits being 
paid to Messrs. Dorman, Long, and Co.’s Britannia 
Works (a description of which we gave on page 408 
ante), and to their other mills, sheet and wire 
works, Members also visited the Linthorpe- 
Dinsdale Smelting Company, Limited, and the 
works of Messrs. Gjers, Mills and Co., Limited. 

The proceedings were resumed at 10.30 a.m. on 
Wednesday last, the 30th ult., at the Victoria Hall, 
when the first paper taken was that by Mr. E. H. 
Saniter, of Rotherham, on “‘ A Test for Ascertain- 
ing the Relative Wearing Properties of Rail Steel.” 


Steet Ratts. 


We propose to reproduce this interesting paper 
in full in an early issue. . It deals, we may state, 
with a rail-steel testing-machine, which Mr. Saniter 
has designed with the object of imitating as much 
as is possible the actual service conditions of 
rails on railway tracks. The test is completed in 
an hour or two, and the test-pieces are taken 
from the top corner of the rail-head, and in a 
longitudinal direction. One of the rail test-pieces 
dealt with contained 3.52 per cent. of nickel and 
0.63 per cent. of carbon, and this specimen showed 
by far the highest wear number. The others con- 
tained no nickel, but contained from 0.77 down to 
0.30 of carbon, and the tests carried out with these 
showed that as the percentage of carbon decreased 
the wear gradually increased. Specimens tested 
were shown in which the appearance of the worn 
surface was similar to that of a rail under traffic. 

Mr. A. W. Richards, in opening the discussion, 
‘tated that he had worked in the same direction as 
Mr. Saniter, and had sent him for test some 
samples which Messrs. Bolckow, Vaughan, and 
Co. had also tested, and had taken from nickel and 
ordinary steel rails. There was less nickel in the 
samples tested by Messrs. Bolckow, Vaughan, and 
Co., and they had found the resistance to stress of 
the nickel-steel rails two to three times that of 
ordinary steel, the resistance to wear shown by 


Y | brought into contact with it. 





Mr. Saniter for nickel steel being as much as 50 per 
cent. greater than in the case of ordinary steel. 

Mr. Tucker, referring to the wearing of the bear- 
ings, and to the difficulties which Mr. Saniter 
stated he had met with in this of the machine, 
said it would be possible to adopt a self-adjusting 
bearing, in which the adjustment would place the 
balls in constant contact, notwithstanding the wear. 

Professor Turner, in congratulating the author, 
stated that there was now put before them another 
form of testing-machine, and many such machines 
had been proposed during the last few years. 
What was required also, however, was an exact 
definition of hardness, and of what it was desired 
to measure. There were a large number of specifi- 
cations, and even when the hardness and wear had 
been determined by a machine, the actual wear 
of the rail was a difficult one to determine, and 
therefore method was required in the matter. It 
was imperative to consider not only the character 
of the metal cut or rubbed away, but to consider 
also what was the character of the surface that was 
Everyone knew that 
copper was ground slower on a grindstone than 
was steel. The two surfaces in the rail tests under 
consideration should, he added, be of the same 
hardness. Mr. Saniter tested the rail steel by a 
ae ft using case-hardened balls, and it 
might be, therefore, that the results he obtained 
were not the same as what occurred by the pound- 
ing action of the wheel tyres on the rails. Later 
it would be possible to compare the actual wear of 
the rails with the tests made on them by Mr. 
—— machine. 

. Gledhill said one point in the r appealed 
to him, and that was fhe great ~pakedie in the 
wear of one of the rails tested, because it contained 
nickel to the extent of 3.52 per cent. But nickel 
was a very expensive metal, and he would like to 
suggest a trial with an addition of, probably, 14 to 
2 per cent. of chromium. This would give a harder 
surface to the rail than nickel would do, and, on 
the other hand, the cost of chromium was about 
one-seventh that of nickel. Chrome steel contain- 
ing 0.5 per cent. carbon and 2 per cent. nickel 
would give a good rail, and he advocated a trial. 

Mr. W. Hanson asked whether Mr. Saniter had 
compared his wear numbers with the numbers given 
by the Brinell testing-machine. 

In reply, Mr. Saniter said that the speakers had 


NOTES FROM THE UNITED STATES. 
PHILADELPHIA, September 22. 

Tue Canadian Government is enco ing the 
manufacture of iron and steel, and under this stimulus 
the production of furnaces and mills is increasing. 
During the past fiscal year 2,303,140 dols. was paid 
out in bounties, of which 1,092,200 dols. was for 
steel, 863,816 dols. on pig iron, and 347,134 dols. on 
iron rods. The outlook for the industry is good. 
Southern blast-furnace conditions are improving. The 
Sloss-Sheffield Company have blown in their fifth 
furnace, and a sixth will follow next week, which will 
increase their output to about 40,000 tons a month. 
The company has orders now for 65,000 tons of pig 
iron. The open-hearth department of Messrs. Jones 
and Laughlins, at Pittsburg, is now running full time 
with six Talbot furnaces. e steel plant is preparing 
to resume in order to furnish billets. eir five 
‘* Eliza” furnaces are on. The structural mill will 
start in a short time to roll material for the Pittsburg 
and Lake Erie Bridge, to be built at Erie, Pa. The 
Maryland Steel Company has just shipped ten large 
pumps, each weighing 134 tons, to the Standard Oil 
Company. They will deliver oil under a pressure of 
900 1b. per square inch ; three of these immense pumps 
will be used in New Jersey, three at or near Pitts- 
burg, and the othera farther west. A jaw-riveter 
with 25-in. reach and 154-in. gap has just been shipped 
from New York to Milan, Tisly. 

The Western Maryland Coal and Coke Company are 
ees to develop large water powers along the 

Youghiogheny River, and to transmit the power to 
Pittsburg 75 miles distant. There are signs of general 
improvement in the machinery markets. The railroad 
companies are making inquiries for tools, machinery, 
and supplies to replace worn-out equipment and to add 
new equipment. Metal-working and wood-working 
industries are now ordering in a small way after a 
long period of idleness. 

South American orders for machinery are improving. 
Brazilian parties have placed with the Westinghouse 
people the largest order for meters ever received at 
one time. Canadian inquiries are also more numerous 
both for railroad uses and industrial developments in 
which high-power electrical equipment figures. 

The tone of the market is steadily improving, but 
the orders are mostly for current requirements, 





PxHoToGRAPHIC Exu1Bition.—The two principal photo- 
graphic exhibitions of the year have opened their d 
and both remain open until the 24th inst. The Roy 
Photographic Society’s exhibition is at the New Gallery, 
Regent-street, whilst the Salon is occupying the Gallery 
of the Royal Society of Painters in Water Colours, in 


referred to alternating tests on test-pieces, and he} py 


had not dealt with alternating tests—only with 
wear tests. The hardness of the point tested gave 
the wear test result. The bearing adjusted itself, 
and it was not the balls which came in contact 
with the - pace but the inner ring of the bear- 
ing. With regard to chrome steel, he, Mr. Saniter, 
had made a chrome-steel rail, but really it was not 
on such rails that he would care to travel ; he would 
be afraid that they would fly about in all directions. 
Mr. Stead had made Brinell tests with the speci- 
mens, but it was found that the wear did not bear 
an equal relation to hardness, although the classi- 
fication was approximately the same in both cases. 

The next paper read was on ‘‘ Power Supply 
and its Effect on the Industries of the North-East 
Coast.” Of this paper we commence the publica- 
tion in full on page 458 of our present issue. This 
was followed by one on ‘‘Some Results of Experi- 
ence with Electrically-Driven Rolling-Mills,” by 
Mr. C. Koettgen and Mr. C. A. Ablett, B.Sc. A 
paper on ‘‘ The Production of Finished Iron Sheets 
and Tubes in One Operation,” by Mr. 8. O. Cowper- 
Coles, was read in abstract, and one on “The 
Future Development of the Metal-Mixer,” by Mr. 
A. E. Pratt, B.Sc., was read by title. Yesterday 
(Thursday) the remainder of the papers were before 
the meeting. We reserve our report of the various 
discussions until next week. 


(To be continued.) 








EXAMINING CEMENT MICROGRAPHICALLY.—E. Stern 
(Berichte, 1908) has applied to hardened cements, or to 
those in the process of setting, the micrographic exami- 
nation in reflected light that has been employed so suc- 
cessfully for metals and their alloys. The etched sections 
show the original cement particles A composed mainly 
of alite, and a portion B in which the process of setting 
takes place. © appearance ange but little during 
that hardening process, although B slowly increases at 
the expense of A. The sections yield results that are 
characteristic when etched with alkalies, alcoholic iodine 
solution, alcoholic hydrochloric acid, or 25 per cent. 
po nr poses Haye : en ae and ioe Portland 
cement can istinguished by micrographic process, 
and by it the action of sea-water, of salt ecluti &e., 
and the effect of high temperature have been studied. 





East Lonpon Coiieck, Mite Enp-Roap, E.—Mr. H. 
Byron Heywood, formerly Rothschild Scholar at Univer- 
sity College, has been appointed assistant lecturer in the 
mathematical department of the East London College. 
Mr. Heywood took a first class in honours in mathematics 
and physics at the final examination for the degree of 
Bachelor of Science in 1903, and has recently received the 
degree of Doctor of Science from the University of Paris. 





Tue TeiePHoNE IN ConsTANTINOPLE.—The Turkish 
Government is, understood to have the intention of 
= the question of the granting of a concession for 
a telephone in the Turkish capital before the new Par- 
liament, although pressure of more imporant business 
may delay the question until the next session. Inquiries 
have in the meantime been made in different countries as 
to prevalent conditions, &c. The large Stockholm Tele- 
phone Company, which is interested in several foreign 
telephone concerns, applied for a concession several 

ears ago, but the matter had been left in abeyance. 

here are at present several applicants for the concession, 
but the Swedish company, in order to demonstrate its 
efficiency, has offered to instal, free of cna telephonic 
connection between the Government offices in Con- 
stantinople. 

Tur Conesion or Steei.—Mr. G. H. Gulliver, B, Sc., 
A.M.I. Mech. E., Lecturer in Engineering in the Uni- 
versity of Edinburgh, has communicated to the Royal 
Society there a Paper upon the cohesion of steel and the 
relation between the yield-points in tension and in com- 
pression, in which he summarises his experiments and 
mathematical investigation as follows:—1. On the 
assumption that resistance to deformation is due to 
simple friction, and that the ccefficient of friction 
is independent of the load, the ratio of the yield-point 
in tension to the peel 6 in compression, for what 
is ordinarily known as mild steel, is calculated as 2.384 to 
3.384, or as 0.705 tol. Experimental results so far ob- 
tained do not agree well with these figures, the value for 
the tensile yield-point being oe high, and that for 
compression relatively low. 2. On the further assump- 
tion that a cohesive force acting between the metallic 
pers gives rise to a frictional resistance which may 

added algebraically to that due to the effect of the 
external Bee the value of this cohesive force is deduced 


as equal to 3.384 times the stress which corres is with 
the tension yield-point, or to 2.384 times t Koes 4 
en’ 


soem | with the compression yield-point. Exper t 
results from a large number of tests agree very fairly with 
the calculated figures for the case of tension. 
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FRENCH NAVAL CONSTRUCTION. 


ALTHOUGH France has six ironclads in hand, none of 
them have at present been launched, and it is not 
expected that they will be completed before the close 
of 1910. Twenty-four French vessels of war will 
probably go into service in the course of 1909. One 
of these is the Edgar Quinet, an armour-plated cruiser. 
The list also comprises 10 torpedo-boat destroyers— 
the Glaive, the Poignard, the Massue, the Mameluk, 
the Voltigeur, the Fantassin, the Tirailleur, the 
Lensquenet, the Chasseur, and the Cavalier. Of these 
destroyers, the Glaive, the Poignard, and the Massue 
are in course of construction in Government arsenals, 
while the seven others are being built in private yards 
The list further includes 12 submarines—two of the 
Emeraude type; two of the Pluviose type ; the Q 73, 
designed by M. Hutter, which is being built at Cher- 
bourg ; the Q74, designed by M. Radiguet, also in course 
of construction at Ghevhewan : two of the Laubceuf 
type, the Q 75 and the Q 76, which are being built at 
Rochefort ; the Q 82, designed by M. Bourdelle, which 
is in course of construction at Rochefort ; two of the 
Laubceuf type, the Q83 and the Q 84, which are in 
course of construction at Toulon; and the Q 89, 
designed by M. Maurice, also in hand at Toulon. The 
list closes with the gunboat Doudart-de-Lagrée. The 
most important vessels which have to be continued are 
the ironclads, and then the armour-plated cruiser 
Waldeck Rousseau, which was launched this year, and 
which will be completed in 1910. All the torpedo-boat 
destroyers which were laid down in years preceding 
the current programme will be completed in 1909, 
except the Janissaire, which is being built at Rouen, 
and which is expected to be finished off in January, 
1910. Ten torpedo-boat destroyers laid down this 
year will be continued in 1909; they number at pre- 
sent from M 66 to M 75 inclusive ; Seine on they will 
be named the Cimeterre, the Dague, the Boutefeu, 
the Fourche, the Faulx, the Revolver, the Fon- 

asse, the Latte, the Casque, and the Bouclier. No 
ewer than twenty-five submarines are to be built 
next year—viz., the Q 70 to Q 72, at Cherbourg; the 
Q 77 to the Q 81, at Rochefort ; the Q 85 to the Q 88, at 
Toulon; the Q 90 and the Q 91, at Cherbourg ; the 
Q 92 to the Q 94, at Rochefort ; and the Q 95 to the 
Q 99, and the Q 100 to the Q 104, which are in hand at 
Rochefort. 

Thirteen vessels are to be laid down in 1909, but 
none of them can be re ed as first class. The list 
includes seven torpedo-boat destroyers to be built by 
private firms, and six submersibles, two of which, the 
Q 105 and the Q 106, will be put in band at Cherbourg ; 
two, the Q 107 and the Q 108, will be built at Rochefort ; 
and two, the © 109 and the Q 110, at Toulon. M. 
Thomson, the Minister of Marine, had proposed to 
commence the construction in 1909 of some ironclads, 
with a displacement of 20,000 tons each, so as to form 
a new homogeneous squadron of six powerful vessels ; 
the question was discussed at length in the Council of 
Ministers, and the decision was ultimately in the 
negative. It may be interesting to set out in a tabular 
form the vresent position of French constructive opera- 
tions. Matters come out as follows :— 

















: To be Tope To be 
Types. | Completed. | C uM d d 
Ironclads .. } 6 - 
Armour- plated cruisers 1 1 - 
Torpedo-boat destroyers 10 | 11 7 
Submarines oe 12 | 27 6 
Gunboate .. 1 | — — 


The number of vessels which still remain to be com- 
pleted is, accordingly, 24, while the number to be 
continued is 45, and the number to be commenced is 
13, making an aggregate of 82. This aggregate of 82 
is made up as follows :—Ironclads, 6; armour-plated 
cruisers, 2; torpedo-boat destroyers, 28 ; submarines, 
45; gunboat, 1. 

As regards the characteristics of the vessels in hand, 
it may be interesting to note that the principal features 
of five torpedo-boat destroyers, for which contracts 
were let in October, 1907, are as follows :—Lansquenet, 
to be built at Rouen—displacement, 425 tons; length, 
2134 ft. ; beam, 22 ft. ; engines working up to 7500 
horse-power; speed, 28 knots per hour; radius of 
action at 14 knots per hour, 1'70 miles; armament, 
six guns and two lance torpedo tubes. Mameluk— 
displacement, 412 tons ; length, 2194 ft.; beam, 22 ft. ; 
engines working up to 7750 horse-power. Janissaire 
- ya Rises 456 tons; length, 215 ft.; beam, 214 ft.; 
turbine engines working Ps to 7650 horse-power. 
Fantassin— displacement, tons; length, 219 ft. ; 
beam, 21} ft.; turbine engines working up to 8600 
horse- power. Cavalier—displacement, 462 tons ; 
length, 214 ft.; beam, 22 ft.; turbipe engines working 
up to 8600 horse-power. The submarines laid down in 


1907 were all of the Laubceuf type, and each has a dis- 
placement of 398 tons. The characteristics of the 
Doudart-de-Lagrée, a gunboat ordered in March, 1908, 
to be built at Nantes, are as follows :—Displacement, 





DIAGRAMS OF THREE MONTHS’ FLUCTUATIONS IN PRICES OF METALS. 
(Specially compiled from Official Reports of London Metal and Scotch Pig-Iron Warrant Markets.) 
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prices are per ton. Heavy steel rails are to Middlesbrough quotations. Tin plates are per box of I C. cokes. 





214 tons; length, 170 ft.; beam, 224 ft.; engines work- 
ing up to 800 horse-power ; speed, 14 knots per hour ; 
armament, six rapid-firing guns. The naval con- 
struction expenditure proposed to be made in 1909 is 
4,477,766. 





INDIAN Pusiic HeaLtTH.—Plague and famine have 
told upon the Indian population during the last ten years, 
hut have failed, upon the whole, to arrest its increase. 
The annexed table shows the population of British India 
in each of the ten years ending with 1906 inclusive, and 
the deaths from all causes in each year :— 


victims in 1905, but fevers 
The deaths under this 


Year. Deaths. Population. 
tc es 7,658,642 212,552,538 
1898 .. : 5,669,552 214,228,565 
1890 .. : 6,436,422 214,481,005 
1900 .. bh 8,334,155 214,185,488 
1901 .. , 6,596,377 223,979,149 
1902 .. ¥ 7,062,417 222,963,500 
1908 .. a 7,818,183 223,944,480 
1004. ; 7,380,801 223,320,909 
1905 .. es 8,052,230 222,827,711 
1906 .. ie és 7,776,837 223,208,151 
Plague swept off 940,174 


commit the greatest ravages. 





latter head in 1897 were no less than 4,942,201 ; in 1906 
the corresponding total was 4,431,420. 


Tue Late Mr. W. M. Buturvant.—We regret to have 





| to record the death, on the 22nd ult., at Beckenham, of 


Mr. W. M. Bullivant. chairman of the firm of Messrs. 
Bullivant and Co., Limited. Mark-lane and Millwall. 
Mr. Bullivant was a native of Plymouth, where his father 
kept a hemp-rope walk; he was born in 1828, and at 
fifteen went to sea. After four years, however, he re- 
linquished this calling, came to London, and became 
associated with Mr. James Stephenson in manufacterts 
wire-ro} He later, in partnership with Mr. J. H. 
Allen, Pought the business of Mr. J. Stephenson, and 
devoted all his attention to the eC mapa of this form 
of rope. In 1874 he invented his flexible-steel rope, which 
was a great advance on the ropes hitherto made, which 
were only suitable for standing rigging and for mining. 
The new rope was suitable for rep g chain and hemp 
ropes. Mr. Bullivant subsequently took over the then 
Wise Tamway Company. and assisted materially in the 
development of the aerial ropeway system of transporta- 
tion. Another im t appliance due to Mr. Bullivant 
is the net for defence against lo attack, now 80 

y used on warships. Mr. Bullivant was in his 
eighty-firat year at the time of his death, 
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INDUSTRIAL NOTES. 


TE valuable report on ‘‘ Wages and Hours of Labour 
in 1907,” presented ¢ ae Wilson Fox, C.B., Comp- 
troller-General of the Labour Department of the Board 
of Trade, shows that last year was, on the whole, a 
favourable one for labour. The current year will be 
far less favourable, even though the decrease of 5 per 
cent. in the cotton trade will not come itito operation 
until January next. Towards the end of 1905 the 
rates of wages began to advance, and in 1906 a net 
weekly increase of 58,000/. was recorded in the wages 
of those affected. This continued in 1907, when it 
reached its highest point, the net advance in weekly 
wages being 201,000/., an amount only 7000/. lower 
than in the record year 1900. That upward movement 
was arrested early in the present year, and the 
trend downward has continued up to date. The 
total increase in wages in the year 1907, taking into 
account the dates at which the advances came into 
operation, amounted to 5,821,000/., as compared 
with 1,419,000/.- in 1906, and a decrease of 114,000/. 
in 1905. The advances were very unevenly distri- 
buted, the larger share going to the miners, who, 
in every colliery, received an increase in wages. The 
textile group comes next, the total increase was 
11,000. per week, while all other trades only ici- 

ted in a net advance of 16,3007. per week. e8 
in the rates of wages in 1907 affected alto er 
1,246,000 workpeople. Of that number, 1,243,000 
received advances amounting in the regate to 
201,2007. per week, while 3000 suffe: uctions 
amounting to 2007. per week. The year was, there- 
fore, favourable, although a turn for the worse began 
before the end of the year. The men naturally desire 
to retain the high level reached, but employers re 
that as not possible with declining trade and dimi- 
my na f k le wh han 

he number of workpeople whose c in wages 
were preceded by a stoppage of work wien tashendiies 
in 1907, being only 1 per cent. of the total affected. 
The proportion whose wages were changed by peaceful 
means—conciliation, wages boards, arbitration, &c.— 
reached nearly 59 per cent. of the whole, while 5 per 
cent. had questions of wages, &c., arran 
sliding scales. Changes in the hours of labour were 
almost all in favour of the workpeople. They 
affected a total of 36,200 operatives, of whom 35,400 
had their hours reduced. Of the latter, 14,400 
were in the building trades and 12,100 in the tex- 
tile industries. The net effect of the chan was 
an aggregate reduction of working hours of 79,000 
hours per week of all the persons affected. The pre- 
ceding figures do not relate to agricultural labourers, 
railway servants, or seamen. These are dealt with 
separately in the report. Labourers’ wages have in- 
creased year by year for the last decade, largely in 
1898, 1899, 1900, and 1901 ; smaller by degrees in the 
last six  eaege There was only one decrease—in 1905 
—and then only to a small amount. Wages of sea- 
men increased at the rate of 1s, 3d., ls. 8d., and 
ls. 9d. over the rates of 1906. In the last ten years 
there were five advances and five decreases, but the 
advances largely overbalanced the decreases. The 
average increase was from 3s. 9d. to 4s. 6d. per month 
over 1897. The wages of railway servants also in- 
creased in eight years out of ten, the average being an 
advance of over ls. week. It is not a large sum, 
but it is very much better than a decrease. 


The problem of unemployment is undeniably acute. 
We need not endorse the exaggerated estimates of the 
leaders of “‘hunger marchers,” or speakers at great de- 
monstrations in cities and towns; but the fact remains, 
and is recognised by the municipalities, that many 
thousands are workless, and clamour for work and 
food. Never in our history have the Government 
and public bodies shown such readiness to cope with 
the question as now ; even disorder is more or less 
condoned in the presence of the hungry crowds. Still, 
disorder is no remedy—can be no remedy; it only 
adds to the existing privation and distress. If 
and useful work can found, the localities and the 
country generally will be permanently all the richer 
for the work well done. Much of the proposed work 
has long required doing; but local bodies, like 
governments, require a good deal of prodding before 
they move in any enterprise not urgently required. 
Some of the work may not be reproductive in a 
financial sense, such as laying out parks and mn 
spaces, or beautifying those already opened ; but addi. 
tional value is given to the land and to the site. 


As mentioned in our leading article last week, 
Sir Christopher Furness, M.P., has taken an impor- 
tant step in respect of the sectional labour troubles 
on the North-East Coast, with the view of averting 
them in the future. He has called a conference for 
Wednesday next, October 7, in the West Hartlepool dia- 
trict, to consider some proposals which he has to make 
on the subject. The circular-letter is addressed to the 
officials of all the local trade unions connected with 
engineering, shipbuilding, and other industries con- 





nected therewith, inviting L peeeeseen of the men 
cmployed by the firm, the union executives, and 
all other unions on the North-East Coast to attend 
the conference. He enclosed with the letter a copy of 
his at the last annual meeting of the company, 
to which attention was called at the time in these 
Notes. His pro will be made known at the con- 
ference. Sir L. Jones, of Elder, Dempster, and 
Co., Liverpool, has written to Sir Christopher saying 
that he endorses his action in ‘‘ bringing the British 
capitalist and workmen into harmony. It is perfect 
insanity in the interests of the country in which both 
are 80 pes involved that they should be fighting. 
Neither side can live without the other. If there is to 
be success, both must share it. If there is to be failure, 
both must fall. If these strikers and discontents were 
in the pay of a foreign Power I could understand it. It 
would pay Germany, France, or Italy to compensate 
these men for the injury they are doing to this country.” 
Those are weighty words and deserve serious atten- 
tion. They are fair toemployer and employed. It 
is to be hoped that the conference will t in a good 
working scheme. Over twenty years Mr., now 
Sir, William Mather the formation of a 
general Advisory Council, to whom the parties in dis- 
pute could voluntarily refer for advice, for concilia- 
tion or arbitration, if so disposed ; it fell through by 
reason of the supposed difficulty of selecting the 
members to form such a Council as would warrant con- 
fidence. They were to be employers, representative 
Labour leaders, and persons of standing. That was 
general, Sir C. Furness’s scheme is to be local, more 
practical, but equally good. 


A dispute has been going on in the Potteries trades 
for some time relating pie os and to sizes in certain 
cases, The men demanded advances in wages of 15 per 
cent. and 10 per cent. respectively, and the fixing of 
sizes and counts in certain wares. Notices were 
handed in six weeks before March 25, to expire at that 
date. The matter was then discussed with a view of 
arriving at a settlement by conciliation. The parties 
failed to agree, and the matter was referred to arbi- 
tration, Mr. Moore, K.C., being appointed umpire 





by | under the Conciliation Act. The parties stated their 


case, and gave such evidence as was deemed desirable 
and allowable in such disputes. The umpire’s award was 
issued last week. The claim of 15 per cent. advance 
was made on behalf of eleven sections in the earthen- 
ware trade, and 10 per cent. for five sections in the 
oven department. r. Moore, in his award, says :— 
** Whatever the trade pects may have been when 
the operatives’ notices demanding an advance in wages 
were handed in, six weeks before March 25, 1908, 
existing trade conditions do not admit of any general 
advance. This decision is given without prejudice to 
any cases there may be where manufacturers are not 
paying the usual standard wages, or are not conform- 
ing to standard trade usages.” He adds :—‘‘I decide 
that the oven-men employed at the standard rate of 
wages—namely, 5s. per day—are to receive an advance 
of 5 per cent., unless bonuses or allowances are paid 
amounting to 5 per cent., or more, above the pod er 
rate.” With respect to fixing the maximum sizes of 
flat ware, the sizes and counts of ware, the umpire 
says :—‘ It was agreed at the hearing before me that 
this question should be submitted to a committee, 
pursuant to Rule 15 of the Rules of the Board of Con- 
ciliation and Reference. As regards maximum sizes 
of flat ware, an objection was taken to my entertainin 

this claim unless I also dealt with the question o 
minimum prices. I held that no agreement had been 
arrived at to refer to me the question of maximum 
size, and that, as the question had not been dealt with 
by the Board under Rule 11, I had no jurisdiction to 
entertain it, on objection being made.” He refers to 
“a claim involving 61 separate questions on behalf of 
the operatives engaged.” These were reserved for a 
committee, to be appointed under Rule 15 of the Con- 
ciliation Act. 





The much-feared deplorable conflict in the cotton 
trades was not ovened, The mills were silent after 
the notices expired. Millions of spindles stood idle, 
and thousands of operatives unemployed. One section 
had accepted the employers’ terms, the other refused, 
but the lock-out affects all alike, for each section 
depends upon the other. The strange thing is the 
apparent nonchalant way in which the discordant 
section, leaders and operatives alike, led the 
situation. The ratives seem to reg: the stop- 
page only as if it were a holiday, and no people 
in the world love holidays better than Lancashire 
operatives. It is always well to make the best of 
things, but a strike or lock-out is too serious to be 
treated in this fashion. With the wisdom, or other- 
wise, of the proposed reduction we will not here deal, 
but the policy of resistance is quite another thing, 
especially when the spinners voted for acceptance in 
time for the card-room hands and others to follow suit. 
The officials seemed in no hurry to take another vote 
of the members under the new conditions; surely 
there were strong reasons for it. The boast of large 





funds, of course, buoy up the operatives; but it is 
unwise to deplete'the funds if it can be honourably 
avoided. If the dispute is p all sections in 
the cotton trade will suffer, the weavers among 
them, though the dispute is not with them.. In 
their case there can be no strike or lock-out pay, 
unless they get the lower rate of ‘‘ stoppage money.” 
Both sides had taken up the non-posswmus attitude, 
which means a deadlock until some modus vivendi is 
found. This lock-out will have the effect of draining 
the coffers of the General Federation of Trade Unions, 
the funds of which only slowly accumulate, and which 
are expended very quickly in the event of a t 
strike or lock-out. e@ position taken up is all the 
more to be deplored, seeing that the unemployed in 
Manchester, and already in Oldham, are clamouring 
for relief from the rates, from the National Exchequer, 
from the churches, and the general public. 





The Ironfounders’ Society has been unfortunate of 
late. Its corresponding secretary en and 
another, his assistant, was elected in his:place. He, 
Mr. Masterman, was to have taken +! his duties this 
week, at the end of the quarter ; but he has departed, 
his death taking place near the end of last week. 
The two men had filled the offices ther for a great 
number of years. Both were’ cautious and prudent 
men, zealous for a peaceful solution of Jabour troubles. 





A strike of boiler-makers was threatened last 
week at the works of Messrs. Thornycroft, but it 
was averted by a concession from the firm. It appears 
that the society men objected to some platers, and 
demanded their dismissal. The firm demurred, but in 
the end gave way rather than have a strike. The 
firm, nevertheless, complain of the attitude and action 
of the men. 





An improved tone was manifest in the iron and steel 
trades last week, but it did not result in any orders 
of consequence. It was not likely that any direct 
move would be made until the quarterly meetings took 
place, then so near. Besides which, the trouble in the 
cotton trade would cause hesitation, for Lancashire is 
a great iron and steel-using county. 





A dispute having arisen in the plumbing trade at 
Glasgow, the master plumbers decided to issue notices 
of a lock-out, to date from the end of September. 
Some 700 men are involved. Glasgow stands high for 
its excellent plumbing work, for Corporation has 
greater power and authority in the matter of sanita- 
tion than other cities and towns. Plumbers’ disputes 
are comparatively few ; in this case the Amalgamated 
Society is involved, so that the dispute is a serious 
one. 

Negotiations took place last week with the view of 
settling the dispute at a South Wales colliery, near 
Caerphilly, the miners having been then on strike for 
a fortnight, but no settlement was effected ; some 2000 
men are still idle in consequence. 


The officials of the Amalgamated Society of Railway 
Servants are of opinion that the disputes that have 
arisen on the Great Eastern, the Midland, and other 
trunk lines are not aa) Hn result in a strike, as 
the matters in debate will have to be discussed at the 
Conciliation Boards, together with the proposals and 
demands of the men. The best way therefore is to be 
reticent, not to use strong language or pass stron 
resolutions, but await patiently the meetings whic 
will have to be held by those bodies, when the ques- 
tions can be calmly discussed. 





Coat in Betarum.—The imports of coal into Belgium 
in the first eight months of this year were 3,457,602 tons, 
as compared with 3,542,983 tons in the first eight months 
of 1907. The exports of coal from Belgium to August 31, 
this year, were 3,023,834 tons, as compared with 3,098,895 
tons for the same period of last year. 





Purz Hyprocen ror Ba.ioons.—M. Mauricheauw- 
Beau in the Comptes Rendus, 1908, gives a new method 
for the manufacture of hydrogen with a tus of the 
simplest description, employing non-bulky materials. 
The apparatus may be le of almost any of the usual 
substances, as the ucts of the interactions of the 
chemicals used are almost neutral. The gas is produced 
pare, and 1300 litres. or 44 cubic feet, are produced from 

kilogramme (2.2 Ib.) of the reagents occupying the 
space of th uarters of a cubic decimetre, or 46 cubic 
inches. Fine aluminium filings are mixed with a small 
proportion of mercuric chloride and um cyanide— 
both poisonous substances, be it noted—which causes & 
slight rise of temperature, and produces a coarse powder, 
quite stable if kept from moisture. This powder is treated 
with water, about 1 litre to a kilogramme (27 cubic inches 
to 1 Ib.), and the rise of tem ure which occurs as the 
hyd = ose _— ed, and erg wfirthcenad 

, by the addition of more water, so m pera- 
rose = jen not rise above 70 deg. Cent. At this tem- 
perature — of the powder are completely oxidised 
about two hours. 
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NOTE ON A WORKSHOP MICROSCOPE.* 
By J. E. Sreap, F.R.S., Member of Council. 


Dvuainc the last few years there have been many im- 
ved forms of micr stands designed for the 
examination of metals and alloys, and es are few 
standard makers of this class of apparatus who have not 


turned their attention in that direction. The develop- | 


ments have, however, tended towards the requirements of 
the latoratory rather than of the workshop, and it can be 
stated, probably without contradiction, that there is not 
to be found in the market a simple form of stand with 
illuminati 4 3 c 
foremen and assistants in steel and engineering establish- 


ments. 


That there is need of such an instrument is undoubted. 


For most purposes a high-power magnification is not re- 
quired. For instance, the examination of steel castin 
and forgings, in order to determine whether or not the 


treatment to which they have been subjected has been | 


suitable for the pu required, does not need a greater 


magnification than 


ings and pig iron, and whether or not the percentage of 
combined carbon is great or small. In designing a micro- 
scope for use in the workshop, three essential conditions 
are imperative :— 

1. It must be simple, contain as few parts as possible, 
and be capable of bearing rather rough ayy 3 

2. The illuminating reflectors and source of light must 
be attached to the object-glasses. 

3. The cost must be low. 

The design of the microsco 
submitted to Messrs. J. Swift and Son, w 
model exhibited and illustrated in Fig. 1. 

The following is a detailed description :— 

The stand consists of a disc supported by three lege 
the length of which can be adjus r turning the milled 
screws. ‘The lower terminals of the legs consist of hard- 
steel points, and the upper ends are secured by screws 
into the brass disc. The microscope tube, 8in. in length, 
is free to slide through a second tube secured in the centre 
of the disc, and when in use, focus is obtained by moving 
the tube upwards and downwards by the pee hen 
the focus is found, the tube can be fixed, if desired, by a 
small set-screw, nob shown in the illustration. . 

The illumination is effected by the devices shown in 
Figa. 2 and 3. Fig. 2 represents a vertical section through 
the 14-in. object-glass and illuminator. 

The latter consists of two tubes united as shown, at the 
junction of which a }-in. cover-glass (a) is placed at an 
angle of 45 deg. Odae limb slides on to the lowest part of 


eventually ge - 
o made the 


the object-glass, and into the other is placed a 4-volt 
incandescent electric lamp. A small 4-volt ae 
en the 


supplies the electric current fur the lamp. 
circuit is made by switch or button, the rays from the 
lamp are partially reflected on to the object, which is 
thereby sufficiently lighted to enable its structure to be 
clearly seen. The illumination can be changed from ver- 
tical or direct to oblique by a very simple device. The 
lamp is masked on the lower side by coating it with a 
metallic paint just sufficient to admit rays passing hori- 
zontally to the cover-glass reflector, but not downwards. 
By removing the cover-glass and rotating the lamp 
through 90 deg. the rays then fall obliquely on the object. 

The illuminator, Fig. 3, is similar in general design to 
the last, but it is so constructed that a 4-in. objective can 
be employed. In this the reflector is placed above the 
nose of the objective. It consists of a piece of silvered 
glass placed at an angle of about 45 deg. As the position 
of the lamp is constant with relation to the reflector, the 
latter is fixed once for all at the exact angle to give the 
maximum illumination of the object. The silvered re- 
flector slides into the slit cut in the objective, and pro- 
jects about 4 in. outside, so that when it requires cleaning 
it can be readily removed and 4 4 

It is advisable to force the light to a maximum, for 
although the lamps do not last as en | under such con- 
ditions, they can be readily replaced with new ones, which 
cost only 1s. each, and the illumination obtained is so 
much better. a 

When working with this microscope the object can, after 
preparation and levelling, be placed on an ordinary table 
or flat surface, and the nose of the objective placed over it. 

The battery, if convenient, can carried in a coat 
pocket, or be placed on a table near the microscope, and 
the light switched on by pressing the button. Very 
little electricity is required, for it is only when looking at 
the object that the current is used. hen it is desired 
to examine the finished surface of parts of machinery the 
microscope is placed over the part the examination of 


which is uired, and the light is switched on. The 
sharp-pointed legs of the stand when pressed on to the 
metal ipping. In this 


revent the microscope from 
way either flat or curved surfaces can, after suitable pre- 
paration, be readily examined. : 

The structure of badly-annealed steel castings and over- 
heated steel is too well known to rec.uire illustration in this 
note, but the appearance of pig iron containing varying 
proportions of phosphorus is not so well known, therefore 
a few reproductions of photo-micrographs of such metal 
will be of interest, and are exhibited. 

In preparing cast iron to examine for phosphorus it is 
not necessary to highly polish the metal surface, a work- 
shop polish being sufficient. > 

The etching is best effected by 20 per cent. nitric acid 
water. When examining finished and turned castings, 
after polishing with the finest English emery, a ring of 
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arrangement suitable for the use of foundry | 


to 50 diameters. Such magnifica- 
tion would enable the foundryman to determine approxi- | 
mately what is the proportion of phosphorus in his cast- | 


plasticine is pressed on the metal, and into this enclosed 
space of metal the acid is poured and allowed to act for 
| from two to three minutes, after which the acid is allowed 
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to escape by removing the plasticine ring. After washin 
the etc ed surface by pouring water over it, it is dri 
by blotting-paper, and can be at once examined. 





German Coa Detivertes.—The exports of coal from 
the three principal German coal-producing districts in 
the first eight months of this year showed an increase of 
2,114,890 tons, although there was some slackening in 
business in the second half of August. The movement 
from each of the three districts was as follows :— 





District. 1908. 1907. 
tons tons 
Ruhr 45,644,140 44,850,460 
Silesia 16,698,430 15,753,640 
Sarre 7,145,700 769, 
Total + 69,488,270 67,373,380 


Business has suffered to some extent from an inactive 
demand for coke, 





ARGENTINE Stats Rariways.—The Argentine Minister 
of Public Works has made an important statement in 
reply to a minute from the Senate relative to the condi- 
tion of the State railways, and especially of the Central 
Northern Railway. The railway s for its goods 
traffic wagons with a —_ of 80,000 tons, while the 
2570 trucks in service have only a capacity of 50,880 tons ; 
therefore 1500 more trucks are absolutely necessary. 
Most of the trucks in use are also out of repair, as the 
railway has not the workshops necessary for repairing 
them. Asto locomotives, the line ought to have 193 for a 
regular service, but there are only 148, of which not more 
than 70 are in working order, and 47 are completely un- 
serviceable. The rails over a long distance have been 

lly destroyed by the action of saltpetre in the soil ; 

miles of the line are unfenced, and a large expendi- 
ture is needed on stations, offices, points, &c. The 
Minister added that neither the Andine nor the North 
Argentine Railway has the rolling-stock required by 
the regulations which are imposed upon private railways. 








THE MECHANICAL CLEANING OF IRON 
ORES.* 


By T. C. Hutournson, Skinningrove Iron Company, 
Limited, Onli How, 23.0. Yaa. 
Tue field of economy in blast-furnace practice and in 
the utilization of by-products from the blast-furnace has 
been so successfully cultivated that an abundant harvest 
has been reaped by the utilisation of the gas in gas- 
engines, either for blowing purposes or for the production 
of electric energy ; and by the direct treatment of the hot 
metal immediately after it flows from the tapping-hole, 
either in steel furnaces or for foundry castings. 

It is now suggested that further economy would follow 
if more attention were paid to a careful selection of 
material charged into the blast-furnace. 

While it is quite certain that whatever is charged into 
the furnace must come out in an altered form, either as 
gas, slag, or liquid metal, it isequally certain that nothing 
more can be obtained from the furnace than is put in. 

The blast-furnace is only a means to an end—viz., the 
separation of the metallic iron from the impurities con- 
tained in the ores from which the iron is to be abstracted ; 
but if the furnace is only a means to an end, much depends 
upon how the end is reached. 

The furnace responds very readily to the will of the 
engineer and chemist who direct its operation, and deter- 
mine the work to be done by it. 

For successful working there must be perfect harmony 
between the operator and the furnace, and there must be 
absolute compliance with the physical and chemical laws 
that are called into action during the process of smelting 
the ores. The furnace is, however, sufficiently accom- 
modating not to refuse altogether to perform the duties 
required in smelting the iron, for ignorance of the opera- 
tion does not destroy, but only retards and reduces the 
efficiency of the work done in the furnace. Indeed, the 
furnace itself, if careful attention is given to its work- 
ing, will become the schoolmaster and demonstrator 
of the laws governing its operation, and the operators 
pupils, acquiring more perfect knowledge from time to 
time as they note the working of the furnace. 

The object of the writer of the pressnt paper is, how- 


‘| ever, not so much to consider an adjustment of operation 


to the diversity of the physical and chemical conditions 
of the ores, or the best method of smelting each class of 
ores, as to consider the most economical method of treat- 
ing any description of ore by careful selection, and the 
removal by mechanical means of as much of the im- 
ge mixed therewith as can be easily distinguished 
y their appearance. 
It does not need a very careful observation to deter- 
mine that it is much cheaper to pick out certain im- 

urities than to melt them out, nor to settle the fact, once 
or all, that the smelting of the same description of ore 
admixed with 5 per cent. of impurities will be more 
economical in the furnace than to smelt similar ore con- 
taining 10 per cent. impurities. 

In the bulk of iron-ore deposits the ore is covered by 
earthy or shaley matter, and in all cases rests on a bed of 
earth or rock. In some cases the ore is fairly uniform 
throughout the seam in the proportion of iron it contains, 
while in others there are, underlying or covering the main 
beds of ore, beds containing much smaller proportions of 
iron than the main bed, and there is generally difficulty 
in so winning the main bed as to secure no admixture of 
roof shale and bottom inferior bands with the main seam. 
The necessity of payment to miners by tonnage weight of 
their working tends also to send out of the mine as large 
& proportion of disturbed section as possible; and it is 
difficult to prevent the loading-up of impurities admixed 
with the main seam of ore. 

However closely the interest of the mine-owner and the 
smelter of the ores may be (and in many cases the pro- 
prietorship is identical), yet the temptation for large out- 

ut from the mine compe careful scrutiny by the blast- 
urnace chemist to prevent excess of impurities arriving 
at the furnaces, and to determine what relative percentage 
of iron and of impurities in the ore warrants its acceptance 
or rejection, so as to secure the cheapest and most effec- 
tive method of separation. 

It is proposed in the present paper to give the writer's 
experience in dealing with and smelting Cleveland iron- 
stone when worked for a period of years from the same 
mine, and to tabulate the yield of iron from the ore, and 
the consumption of fuel and flux required under various 
conditions due to the irregularity of impurities admixed 
with ore as delivered from the mines. 

At the Skinningrove Iron- Works, for ten years (1895 to 
1905), the supply of ironstone was all obtained from one 
mine, accident, or short supply during holiday time 
alone interfering with one continual source of supply. 
Since 1905 part of the ironstone smelted has been obtained 
from the company’s Boulby mine. 

The records of consumption and yield of iron are there- 
fore confined to the years between 1895 and 1905. During 
this period practically the same ironstone, and the same 
brands of coke and limestone, have been used. It is there- 
fore assumed the coke has the same analysis and calorific 
value throughout, and that the composition of the lime- 
stone used as flux is the same. No cinder or furnace 
** physic ” has been used. 

airly constant conditions of blast pressure and tem- 
perature have been maintained, and, peeoelly speaking, 
all conditions, and all material other than ironstone, have 
been uniform during the period under review. 

The impurities sent out of the mine have been the 
— = a 

t is the purpose of this paper to set out in yearly or 
bi-yearly records the furnace yields and consumption, 

* Paper read before the Iron and Steel Institute at 
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and to demonstrate by actual results in the blast-furnace, 
as compared with the theoretical calculation based on the 
ironstone as delivered in various d of cleanliness, 
that the farnace, as a smelting vessel, did all that it could, 
and that there was practically no loss of iron from the ore 
to the pig iron produced. Indeed, the records of furnace 
yield and consumption agreed throughout so minutely 
with the theoretic calculation (based on the analysis of 
ironstone as delivered from the mine with more or less 
impurities mixed with it) that it was demonstrated that 
the variation in smelting results was due to varying im- 
purities in the ore, and practically to that cause alone. 

From 1895 to September, 1901, the ironstone was 
smelted as delivered from the mine without any me- 
chanical cleaning, other than that secured by men throw- 
ing off shale from the top of loaded trucks of stone, as 
they passed the tipping spout atthemine. Table I. gives 
the result of smelting as per furnace cost account, before 
mechanical cleaning :— 
Tasie I. 

t Coke Total 

Used per Mineral Used 


Ir st 


Li 
Used per Used per 








Year. ‘Ton of Iron Ton of Iron | Ton of Iron per Ton of 
ade. ade. Made. Iron Made. 
cwt. cw t. ewt. ewt. 
1895 ‘ 67.372 12.688 | 22.440 102.510 
1896 os 7 852 13.928 21.340 108.120 
1897 -. 68.106 13.964 | 21.736 103.806 
198 ‘ 67.818 14.240 21.494 103.552 
1899 6% 68.084 14.236 22.552 104.872 
1900 - 69.254 14.664 | 28.184 107.102 
1901, Jan. } 
to Sept... 68.61 15.39 | 22.66 106.56 


The increasing consumption of materials per ton of 
iron produced was a matter of great concern to the 
management, and steps were taken to ascertain the cause 

In 1900 it was decided to cut down sections of the main 
ream in various parts of the mine, eo as to determine the 
percentage of iron contained in the ore. Sections from 
seven working districts were cut down; these were sepa- 
rately analysed, and but slight difference in the yield of 
ironstone was found in comparing one portion of the mine 
with another. The samples were then mixed together 
in the proportion worked from each district, and an 
analysis made from the bulk gave the following results :— 


Taste II,—Sections Cut Down in the Mine. Ironstone 
as Received (not Dried). 





Per Cent. 
Iron . os ee se oe on “ 27.67 
Silica “7 ma ae a ee el a 12.99 
Sulphur .. - os os oe os 0.09 
Loss by calcination .. ov ae “ at 28.46 
Ironin calcined. . fat - os os és 88.71 
Silicious matter. . - on “ a ‘ 15.29 
Moisture .. “ ° ea 8.94 


A further sample from the bulk was then taken, and all 
the small pieces of shale and other impurities that could 
be detected by sight were carefully picked out. The 
residue sampled gave the following result :— 


Tasie III.—Jronstone as Received (not Dried). 


Per Cent. 
Iron je oe pe ie on “~ 27.84 
Silica op - ‘a ~ ee os wih 12.61 
Sulphur .. os eo oe - es oe 0.08 
Loss by calcination .. oe oe ~ * 28.70 
Iron in calcined. . an oe - - - 39.05 
Silicious matter a on - ee on 14.74 
Moisture .. os ‘es om 9.08 


It was then decided to test the ironstone as actually 
delivered from the mine, and to compare the analysis 
with the sections cut down in the mine. 

Several trucks of ironstone were taken at random from 
the trucks delivered from the mine, and the contents were 
unloaded and carefully picked over by hand. Theironstone 
remaining after 0 wt ome J was ae analysed, and 
proved to be in strict accord with the analysis of the sec- 
tions cut down in the mine (about 27.75 per cent. iron as 
received). ‘The rejected material was divided into two 
parts ; all that passed a riddle of 1-in. mesh contained 
atout 23 per cent. iron as received, and the portion 
retained on the riddle contained about 20 per cent. iron 
as received. 

It was clear, therefore, that variation in furnace yields 
was not due to varying quality of ironstone per se, but to 
the admixture of more or less impurities sent out of the 
mice with the stone. 

The increase and variation of impurities agreed exactly 
with the increased and varying consumption of materials 
in the furnace and the cost of emelting operations. The 
management then determined to adopt some mechanical 
method of cleaning out the shale and other impurities 
from the bulk. Resort was had to a form of cleaning 
belt similar in principle to that adopted at neighbouring 
ironstone mines. 

It became evident that a much longer and broader belt 
than those in ordinary use was necessary so as to spread 
the stone from the mine spout over a larger area, and the 
belt adopted at Skinningrove yielded much better oppor- 
tunity to clean the stone. 

The belt was put to work in October, 1901, with the 
result that the consumption of minerals per ton of pig 
iron fell from 107.102 cwt. as for the year 1900 (imme- 
diately before mechanical cleaning) to 102.92 cwt. (Octo- 
ber to December, -1901). 

That the belt had been adopted at a critical time was 
demonstrated by the fact that within a year of its bein 
set to work the mine sent out ironstone still further ad- 
mixed with impurities, presumably from some necessary 
alteration in mining operations by increase of pillar- 
workings, more frequent falls of roof and admixture of 
shale, and this increase of impurities caused such altera- 


TABLE IV.—Actual Cost of Smelting Same Main Bed of 
Ironstone, but with Varying Admizxtures of Impurities 
Delivered from the Mine, and Containing in the Under- 
mentioned Samples the following Percentages of Iron. 





Cost of Material 


Ironstone Con- | siaterial Consumed per Ton | Used in Smelt- 


taining Metallic | 
























































of Pig Iron Produced. ing a Ton of 
Tron. | Pig Iron. 
per cent. } cwt. &.s. 4. 
Ironstone ~ -- 67.22 018 5.828 
27.34 | Coke . oe .. 21.90 018 OSL 
| Limestone oe -. 13.80 0 8 5.4 
Total .. «102.92 2 0 0.036 
f Ironstone - 70.02 019 3.066 
26.28 Coke .. - 23.09 | 019 0.591 
\. Limestone 1361 | 0 8 483 
Total 106.72 2 1 8.487 
Ironstone oe -. 72.104 019 9.9432 
25.52 Coke .. ee -. 23.581 019 5.4519 
Limestone... -. JE.845 0 3 11.535 
Total .. - 111.530 2 83 2.9301 
Ironstone os .. 72.784 1 0 0.1872 
24.97 Coke .. oe -. 24.647 1 0 40053 
Limestone... -. 15.471 0 3 10.413 
Total .. -- 112.902 2 4 2.6055 
TaBL_E V.—Cleaned Ironstone. 
| Owts. used | Owts, of Siag-Formi 
Material. Composition. | per Ton of | we. © japon 
| “Pig Iron. | Material 
per cent. | 
Fe .. 27.06 | 
oO -oh. ae 
SiO. .. 12.5C) 
AlgOs... 9.50 | 2.50 
oo -. 6.00) os 6.46 
gO .. 300) oe 3.40 
Iron. {| MnO :. 0.50 - 2.04 
oone | | P.O; .. 1.95 0.17 
> a 
COg, &. 24.35 
Moisture 9.00 
\ 100.00 es { Ske. 9-84 
Carbon 00 | 
8 os (oe 
Ash Si0. 5.00 ‘ 1.10 
AlOs - 8 a eed 
‘a -- 100 oe 0. 
Coke 4 Mgo, Feo, 
&. .. 0.50 pre 0.11 
Moisture 1.00 | 
—— | 
\ 100.00 22 
CaO .. 60.40 oe 6.80 
CO. .. 39.60 | 
Sido .. 6.00| es 0.81 
AlgO3.. 3.00 | bn 0.40 
MgO .. 1.00 - | 0.14 
Lime- y, 100.00 | 13.5 | 31.26 
stone 
| | Deduct 
SiOze re- 
103 5 1.00. duced as 
| silicon in 
| pig 
| 30.26 
Composition of Slag. Lm a Percentage. 
Sid, o* ae oe ee 9.41 30.7 
CaO ee ee oe ee 10.43 34.3 
Na! a. oat ae 7.63 25.7 
SOIR re 2.18 7.2 
MnO, FeO, &c. es oe 0.62 21 
30.26 100 


the ironstone had to he smelted without mechanical 
cleaning, with the result that the consumption of material 

r ton of iron produced immediately increased to 

11.530 cwt., and in the following month to 112.902 cwt. 

On resuming mechanical cleaning it again fell to 103.316 
cwt. Daring this interregnum the furnace cost-sheet 
suffered severely. Taking as a basis of comparison the 
actual cost of furnace consumption of 102.92 cwt. (October 
to December, 1901) immediately after the mechanical 
cleaning of the ironstone (and smelting ironstone contain- 
ing 27.34 per cent. of iron as received), the actual cost for 
smelting the same main bed of ironstone, but with the 
impurities only partially removed during the alterations 
to the belt, and taking the same price of materials at the 
furnace, the importance of mechanical cleaning will be 
a ent. 

. t the present date, August 1908, about 13 per cent. of 
impurities are mechanically removed from the ore by the 
cleaning-belt. Adjustable slots on the shoot permit the 
bulk of the small to pass direct on a transverse belt, which 
carries it on to the shale trough on the main belt. The 
— ieces of shale are picked out by boys who travel 
wit the belt, until the ironstone is cleaned and passed 
over the end of the belt into trucks ready for delivery to 
the calcining kilns. : 

Detailed analyses of the cleaned ironstone, the small 
— ironstone, and the large shale containing respec- 
tively, 

" Iron oy Cent. 
Cleaned ironstone eo 06 





tions in the construction of the belt that for some weeks 





















































TaBLE VI.—Small Miaxcd Ironstone Taken Out by Belt. 
Cwts. Used 
Material. | Composition. | per Ton of | O¥% of Slag Forming 
Pig Iron. 7 
per cent. | 
Fe -. 232 
Oo . 6.50 
SiO. .. 19.82 : 15.28 
Ales -- 1250 “se 9.88 
20 .. 8.50 ee 2.80 
Small || MgO :: 3.00 os 2.40 
iron- + | uno 0.£0 0.20 
stems 11 ria . in f 
P,Os .. 1.10 
8 -. 0,66 
OO, &e. 19.88 
Moisture 9.0) 
or Fe, 0, 
| 100.00} 79.1 { Hy }o.40 
Carbon 88.00 
-- 4100 
Ash, SiO, 5.00 a 1.42 
| AlgOs.. 3.60 i 1.00 
Coke OaO .. 1.00 ee 0.28 
MgO, &c. 0.50 i 0.14 
Moisture 1.00 
100.00 28.5 
CaO .. 60.40 o 16.12 
o> " 39.60 | nes 
r SiO. .. 6.00 ‘i F 
Lime 1) AlOs :. 3.00 ‘ 0.96 
|MgO .. 1.00 a 0.82 
100.00 $2.0 63.12 
— Deduct 
139.6 SiO, re- 
1.004 duced as 
silicon in 
pig. 
52.12 
Composition of Slag. “ae. Percentage. 
S102 on os _ oe 17.62 83. 
CaO an es ee os 19.20 36.8 
Mtl es! Mise? a 22.8 
eo IS em 2.7 6.2 
MnO, FeO, &c. ee ee 0.74 1.4 
52.12 100 
Taste VII.—Shale. 
Owts. used 
Material. | Composition. | per Ton of Owte, yt a 
| Pig Iron. | 7 
r per cent.| 
Fe -- 20.94 | 
i) -- 6.00 | 
SiO, .. 26.21 | on 23.06 
AloOs .. 14.85 oe 12.63 
Cad .. 300 | ae 2.64 
MgO .. 3.00 | ‘ 2.64 
Shale /|MnO .. 0.40 | - 0.18 
PgOs .. 1.10 | 
.. 0.50 | 
CO0g, & 19.00 
Moisture 5.£0 | 
| Fe, O, ’ 
es i 
Carbon 88.00 
8... 1.00 | 
Ash, SiQ, 5.00 | 1 ee 
AloOs .. 3.50 | k 
Coke JiG,0° °° 1.00 | 0.26 
MgO,&c. 0.60 | 0.18 
Moisture 1.00 
\ 100.09 36.5 | 
s\CaO .. 50.40 | | 27.21 
CO, .. 89.60 | : 
, SiO. .. 6.00 8.24 
Time. | Als .. 3.00 1.62 
MgO .. 1.00 | 0.54 
100.00 | 54 77.30 
| putnam Deduct 
178.5 | SiO, re- 
100- duced as 
| silicon in 
pig 
76.80 
| | hein a 
Composition of Slag. —— Percentage. 
Si0, i= oh .. 27.12 35.3 
Cal on es ae 30.21 39.3 
ts” ae ge ge 20.8 
MgO 22 os on - 3.18 4.1 
MnO, FeO, &c. oe os 0.76 1.0 
76.80 100 


as taken out by belt, are given below, in tables with theo- 
retical calculations showing coke and limestone required 
to —_ each ere toget - Ce pe vous, 
ani tage o g produ , utilisation o coke, an 
finally the cost of smelting each description of material 
taken at the same prices throughout. 

Table V. gives analyses and 7 papery when smelt- 
ing ironstone containing iron 27.06 per cent. 

“Fable VIL. gives analyses and requirements when smelt- 
ing small mixed ironstone containing iron 23.25 per 


cent. 
Table VII. gives analyses and requirements when smelt- 
ing shale containing iron 20.94 per cent. 
‘able VIII.—Utilisation of coke in each case. 
Table IX.—Summary of yields. 





Small mixedironstone .. .. .- .. 23.25 
Large shale oe os +e ae ve 20.94 


Table X.—Comparison, mineral cost of smelting 27.06 
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per cent., as against 23.25 per cent. and 20.94 per cent. 


metallic iron in ironstone. f 

It will be observed that the analysis of the cleaned 
stone in Table V. is slightly below that given from the 
sections cut down in the mine. This is due to the small 
a which were not mechanically removed 

y the belt when the samples were taken. ; 

Dealing first with the theoretical coke and limestone 

uivalents in smelting the cleaned ironstone, as given in 
Table V., with ore containing 27.06 per cent. of iron, and 
comparing this table with actual furnace consumption, as 
given for October to December, 1901—viz., 102.92 cwt.— 
it will be observed how closely the work of the furnace 
agrees with, and is confirmed by, the theoretical equiva- 
lents. 

Further, taking the theoretical requirements of coke 
and limestone to smelt the small mixed material rejected 
at the belt with au analysis of 23.25 per cent. of iron in 
the bulk (Table VI.), and the same for sbale with an 
analysis of 20.94 cent. of iron (Table VII.), and com- 
paring these tables with Table IV. (actual furnace costs 
with various ions of impurities smelted in the 
furnace), it is found that the actual furnace results agree 
with, and are confirmed by, the theoretical coke and 
limestone uirements in smelting ores containing low 

tages of iron, due to admixture of impurities, and 
when the increased impurities are mainly of a silicious 
































character. 
Tarte VITT. — Utilisation of Coke. 
Cleaned | Small 
Ironstone. |Ironstone.| %h#le- 
cewt. cwt. | cwt. 
Reduction of iron oxide .. 8.30 8.30 | 8.30 
Carbon impregnation _... - 0.36 0.36 0.36 
Limestone, expulsion and decom- 
position of OO, .. gs =a 2.50 5.95 10.00 
Decomposition of water in blast 0.68 0.85 | 1.00 
Metalloids reduced * as 1.00 1.00 | 100 
Fusion of pig iron. . - 1.50 1.50 1.50 - 
Fusion of 8) “ - - 3.60 5.95 8.75 = 
Loss by radiation and carried off 
a ra a cel ee 4.59 | 5.59 
22.00 28.50 | 36.60 
TaBLE [X.—Summary. 
| Per. | Yields. 
Slag per 
<i | contage ee ait eo . 4 of 
| Iron. Iron- | Lime- g- 
| stone. [Come stone. | Tt#l. 
ewt. | cwt. cwt. | cwt. | cwt. 
Cleaned stone ../ 27.06 68 22 13.5 | 108.5) 30.26 
Small stone | 28.25 | 791 | 285 | 82 |.1806] 62.12 
Shale 20.04 88 | 36.5 | 54 178.5 | 76.80 





‘Nork,—Ironstone yields calculated on 92 per cent. iron in pig. 
TABLE 7 en of F aoa of Minerals per Ton of 


























ig Iron. 
Total Oost 
— Weight. | Amount. | per Ton 
of Pig. 
Cleaned ironstone :— ewts, |£ 8.4.28 d. 
Ir t taining 27.06 per | 
cent. iron pe aa ou 68.0 018 8&4 
Coke ee 22.0 (018 18 
Limestone 13.5 10 8 45 
108.5 [2 0 27 
Small ironstone :— 
Ironstone containing 23.25 per 
cent. iron +e ou oa 7s 612 3 «8 
Coke -s 28.6 33 aa 
Limestone. . 320 |0 8 0 
139.6 | |218 31 
Shale :— | | 
Shale containing 20.94 per cent. | | 
iron o ee we - 88.0 14 24 
Coke he t. -00 36.5 110 1.3) 
Limestone . 54.0 013 6 | 
178.5 | [8 7 97 





Nors.—-This com in of cost. does not include the increased 
cost of wages, calcination, and general charges, which would be 
proportional to the decrease in production as com with the 
total weight of minerals charged into the furnace; and when 
these are added, the increased cost of manufacture appears to 
put outside the range of ae economic smelting both the 
small ironstone and the shale, 

After many years of careful observation and compari- 
son of costs of smelting ores containing varying propor- 
tions of impurities admixed with the ironstone, the writer 
has come to the following conclusions :— 

1. That whether these impurities are charged into the 
furnace in or smaller percents ges, as compared with 
the main bed of ironstone, the coke and limestone re- 
A gama and the cost of smelting increase in exact 
ratio. 

2. That it is cheaper to pick out impurities mechani- 
cally than to melt them out in the blast-furnace. 

3. That mechanical cleaning is desirable, and can be 
applied to all descriptions of ores used in the manufac- 
ture of pig iron. 





Locomotives IN FRrancgr.—The Paris, Lyons, and 
Mediterranean Railway Company bas given ar orders 
for 100 locomotives. These orders are divided between 
the Creusot Company, the Cail Company, the Franco- 
Belgian Railway Plant Company, and Batignolles 
Company. 


POWER SUPPLY. 
Power Supply and its Effect on the Industries of the 
North-East Coast.* 


By Cuaries H. Merz, London. 


a iad Scorz A pe . : 
this paper power supply refers to the provision o! 
electricity for industrial use by companies} specially con- 
stituted for the purpose. It is assumed that the general 
effects of power supply on the industrial development of 
the district are likely to be of more interest to members 
of this Institute than would be a technical description of 
power-station plant, so that, beyond indicating by a 
schedule the extent and nature of the system, the paper 
deals chiefly with the general aspect of the question. 
Power supply, though of comparatively recent develop- 


practically speaking, no coal burned on the Tyne for power 


purposes, except in chemical factories. The Tyne ship- 
yards and engineering works may be said to have adopted 
electricity to the exclusion of all other forms of motive 


power. 

2. The application of electricity to all new uses has been 
facilitated ; the suburban traffic facilities of Newcastle 
are more ample than those of any other town of similar 
size at home or abroad. Four new rolling-mills are about 
to be driven electrically. 

3. New industries have been established in the district 
purely because of the cheap power supply available. 

4. A substantial commencement has been made in the 
utilisation of the waste heat and existing in the 





area, and in this regard the district ocoupies a unique 
position owing to the extent to which its future power 
requirements can be met by electricity produced as a by- 
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NortH East Coast Power System. 
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Nortu-East Coast InDusTRIES. 








tries of the North-East Coast. 
1. A great saving of coal and reduction of smoke has 
resulted ; there is now, apart from the power company, 





* Paper read before the Iron and Steel Institute at 

Middlesbrough on Wednesday, September 30. 
_ t The companies and municipalities supplying current 
in different sections of the North-East t are twelve 
in number ; but as nine-tenths of the total electricity sold 
is produced by the Newcastle-upon-Tyne Electric Supply 
Company, the Durham Electrical Power Distribution 
Company, and the Cleveland and Durham Electric Power 
Company, and as the author’s information is only com- 
so far as these companies are concerned, the remarks 


in this paper have application exclusively to these com- 





panies. 





| | j 
ae Population. | Coal Mined. |Make of Coke.| Ironstone | Pig Iron. Shipping Built. 
1901. 1906. 1906. | Mined. 1906. | 1906. | 1906. 
tons tons tons tons net tonnage 
North-East Coast industrial area. . 2,015,000 52,097,377 7,830,000 6,126,324 | 8,628,651 872 
United — ~ meii oO es oe 41,458,721 251,067,628 19,296,526 | 15,500,406 | 10,109,453 1,156,771 
Ratio — nore East Const ; i. 54. t. 
United Kingdom 4.8 per cent. 20.7 per cent. | 40.5 per cent. l 39.5 per cent. 36 per cent. 4.5 per cen 
ment, has already had a marked effect upon the indus- | product of two of its largest industries—the making of pig 


iron and the making of coke. 

Nature of North-East Coast Industries.—The problem 
of power supply in any district is so completely governed 
by local conditions that it may be permitted at the out- 
set to summarise the nature and extent of the staple 
industries of the North-East Coast. The table above 
does this in convenient form, while the map shows, 
in outline, the district and the power companies 
systems. ‘ psy 

It will be seen that in coal, iron, and shipbuilding the 
North-East Coast figures represent respectively one-fifth, 
one-third, and one-half of the nation’s output. 

Policy of Electric Power Companies.—It was early 
reniioad’ that the more completely the electrical wants of 
the whole community could be met, the more y 
could a supply of electricity be given, and the more stable 
would the supply industry become. Efforts were there- 
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fore made to design a system which would be capable of 

producing current at a minimum of cost, and of providing 
a satisfactory supply for all purposes—power, traction, 
and lighting. 

Extent of Power-Supply System.—The extent of the area 
to be covered necessitated the generation of electricity at 
a pressure and in @ form facilitating transmission over 
long distances, while the nature of the market to be 
catered for made it essential that the current should be 

produced as cheaply as possible, which in turn involved 
the use of an extensive site with ample coal and water 
facilities. The station from which the greater portion of 
the current is now supplied—Carville—was begun in 1903 
by the installation of 14,000 electrical horse-power of 





steam-turbine driven generators, producing three-phase 


Fig. 2. 


eet tbr 








the Tyne, and it is now ible to obtain electricity on 
the same system > penatiealty the whole area 
shown onthe map. The table on the next gives the 
number and size of generating stations, a few leading 
 aapeeanen of the transmission and distribution systems. 

he ty of plant installed represents about one- 
ninth of the total Keds installed in public supply stations 
of the United Kingdom. But as the power companies 
are working on a more constant load—t.e., a better load 
factor—the electricity actually generated is about one- 
quarter of that in 7 the fo whes of the public 
supply stations of the United Kingdom. 

Difficulties originally inthe Way of Securing Uniformity 
of System now Overcome.— Though the extension of the 





power-supply system has been rapid, its development and 


























, 
(78398) 
rty-cycle current at a pressure of 6000 volts. This in- 
pret has been increased fourfold during the past four 
years, so that the generating plant now aggregates 56, 
tlectric horse-power, and Carville has now a greater out- 
put of electricit; Any F- pm fy other public v supply station in 
urope. (See rom Carville the trans- 
nission and distefbation AB. extend westwards to 
wal through the City of Newcastle-u -Tyne, north- 
Nora to rg and eastwards along the River Tyne to 
orth Shields, while i in a southerly aalies the cables 
pad nn reach a t some 30 miles south of Mpeg 
and extensions shortly be completed linkin 
o eta on cable network i. a poo system whic 
n¢ in operation some teen months in th Ma 
“lesbrongh district. ee “ 
o cy and uniformity of system 
of pen ba = nf page 458 oe) Lone 


callie on (see ssetteae 
been secured by working agreements. elopment 
has pale tended northwards and The development 





























CARVILLE POWER STATION 





the growth of its profit-earning capacity were consider- 
ably delayed by the work which had to be done from time 


000 | to time to secure uniformity of system. Unfortunately, 


with each amalgamation or extension of area considerable 

alterations had to be effected in the system of the new 

oo concerned. For example, the systemof the New- 
e-upon-Tyne Electric Supply ey gas 

. onuear—t a three-phase forty-c tale Domi 

the 


ham Collieries Com Congenm, Fo mame of rehioe 
the Newcastle-upon-Tyne “Supply Company took 
over this year, was a ep hy, BH. pe system, 
while the Tees urea of and Durham 
Electric Power Company, where My 7 was begun in 
January of last year, was originall for twenty- 


five cycles. The same company’s "Bishop. Auckland 
Consett stations were d one to give three-phase 
oom gta ae current, other Soetiaas fifty-cycle 
curren 





It will be appreciated that these alterations (involving 





in some cases the complete re-d 
necessarily delayed 


esign of system) have 
ine tor heck @ but it was felt better 
to sacrifice somet of uniformity.” The 
© Ss mor Oot systems — has now been com- 
pleted, and in addition nine small, and therefore unecono- 

mical, generating stations, nob mentioned in the table, 
have been shut down. 

General and Local Conditions Governing Power Supply. 
—A factor invariably of vital importance in the uc- 
tion of cheap current, whether bya public company or by 
@ private manufacturer, is capital expenditure per 
useful horse-power of t. This decreases as the si 
of plant grows, while the © running efficiency at the mee 
time increases. The | conditions governing power 
supply in this district are :— 





1. The low price of coal, enabling manufacturers to 
uce power themselves at relatively low rates. 
2. The fact that the manufacturers’ works are mostly of 
ime size—i.e., their individual electrical require- 
ments are 


3. The existence of large au quantities of pad see energy 
in rs form of waste heat and combusti' 
The et ee been met _by the 


compan 

a) Taking full advan mei yy per pny 
(a) Te available; Pinstalling Fark of ante much in 
Gite ot an oe bik any ial ay yee ee 
pnd on pwn dt B : A of load with a 
sesulting Gonstaney of calgesaud so wilising oho plaup 











Magen Syme » ph aes, iter the 
things are the t; current periodici 
voltage ienolf ean be enail easily transformed. 
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installed to the best possible advan These fa: 
combined with the employment of a hi oan tech- 
nical staff and attention to numberless relatively mioor 
details, have resulted in securing an efficiency of produc- 
tion much greater than that ticable to any manufac- 
turer producing power y as auxiliary to his main 
business. This is, after all, an age of specialisation, and 
the production of electricity from coal at a minimum of 
cost pa opportunities for the highest technical skill 
and for unremitting vigilance. 
Particulars of Generating Stations. 




















Hor:e- 
Power | 
Ty 
Power | . of | Volt- | 
Station, | TP Plant of age, | Senet 
stalled. 
Carville -| Coal-fired | 56,000 3-phase 6,000 In opera 
40cycles tion 
Philadelphia..| Coal-fired | 13,000 | 3-phase Dn opera- 
. | |40cycles tion 
Neptune Bank Coal-fired 6,800 | 3-phase| 6,000 In opera. 
40cy cles tion 
(stand-by) 
Grangetown ..| Coal-fired 8,000 | 3-phase 12,000 In opera 
| 40 cycles tion 
Hebburn . Coal fired 4,500 |3 phase| 6,000 In opera 
| 40cyclee tion 
(stand-by) 
Weardale . Waste-heat| 6,650 |3-phase| 3,00G In opera 
} 1Ocycles tion. 
Newport ..|Waste-heat| 4,000 | 8-phase| 3,000 In opera 
| ery tion. 
Blaydon .| Waste heat | 3,000 3-phase 6,000 In opera 
“ 10cycles tion. 
Capacity of plant installed | 101,950 | 
Dunston Coal-fired | 30,000 | 3-phase| 6,000 Under con- 
40cycles struction. 
Bankfoot .| Waste-heat | 3,300 | 3-phase 3,000 Under con- 
10cycles| struction. 
Tees-bridge ... Waste-heat | 1,800 | 3-phase| 3,000 Under con- 
——— 40cycles| struction. 
Capacity of plant unde } 
construction os -.| 34,600 
Total ee . - | 186,550 | 





} 
Volts 
Main trunk system 3-phase 20,000 Underground 
40 cycles | and overhead 
Main high tension power 
distribution system :— | 
Tyne and North Dur- 3-phase 6,0C0 Ditto 
ham area | 40 cycles 
Tees area 8-phase 12,000 Ditto 
40 cycles 
Power supply 3-phase 3000 and 440 Ditto 
40 cycles | 
Railway supply .. .| Continuous | 600 Third rail 
current | 
Continuous | 480 and 240} Three-wire 
Lighting supply (andj current and! 
small motors) 8-phase 440 and 250 Four-wire 
| 40 cycles | 








Power Supply to Shipyards and Engineering Works.— 
Power cups fn this district began on the north bank of 
the Tyne. It has naturally, therefore, reached its highest 
development there, and — even in this section of 
the area it is only seven years old, there is at the present 
moment not a single firm of shipbuilders or engineers on 
the north bank of the Tyne inside the power company’s 


area of supply which does not take 95 per cent. of its} po 


power from the company, the remaining 5 per cent. bein 
produced from on gas-engines or ey boilers fired 
with scrap-wood. Oa the south bank of the Tyne pro- 
gress has, since power = ly started, been equally rapid, 
while in the Tees area, although the power company only 
began operations in January of last year, they have 
already connected over 20,000 horse-power of motors. 

Power Supply to North-Eastern Railway Company.— 
The credit of electrifying the Newcastle suburban rail- 
ways is, of course, due to the enterprise of the North- 
Eastern Railway Company ; but the fact that they were 
the first important English railway to electrify a portion 
of their system, and that they purchased the ne 
electricity from the power company, shows that the oul - 
ability of cheap power is an advantage not only to manu- 
facturera, but to the public generally, in facilitating the 
introduction of electric traction. Since the electrification 
of the Newcastle system the train service has been more 
than doubled, and the schedale speed improved by 20 per 
cant. A comparison with other cities at home and abroad 
shows that no other town of similar population, or, indeed, 
having twice the population, has so extensive an electrified 
railway system and so uent a suburban service, and 
this has, of coursé, resulted in a |}: increase of travel. 

Power Supply to Rolling-Mills.—Thé application of elec- 
tricity to rolling-mills of the largest size is one of the most 
interesting industrial developments of recent years. It 
had its origin in Germany, and is making rapid progress 
there.. The advantages offered are: economy of running, 
closer speed-regulation, better control of operations, and 
fewer breakages. There are now four new electrically- 
driven rolling-mills being installed in this area: two b 
Messrs. Dorman, Long, and Co., one by the Bowesfield 
Steel ‘eq and one by a new company now being 
formed. The electricity for these will be purchased from 
the power company, so that in this direction also power 
supply has facilitated new developments. 

Power Supply to Coal-Mines, and Saving to be Effected 
by General Adoption of Electricity in Mining.—-The supply 


of electricity to coal-mines, beginning, as it did, not more 
than four years ago, has not reach 


the same stage of 


-| and Durham must burn for their own power 





development as in the case of other industries, though 
collieries having an output of some 8,000,000 tons per 
annum are taking, or are arranging to take, practically 
their whole ra 5 from the power companies. This 
supply will include, among other apparatus, winders of 
1600 orse-power each, and it would soya that the 
supply of electricity to coal-mines is likely to be of oven 

ter magnitude than the supply to shipbuilding and 
eS engineering works. In the latter cases the effect 
has oe to conserve over 50 per cent. of the coal pre- 
viously burnt for power generation. 

The output of coal from Northumberland and Durham 
in 1906 was over 52,000,000 tons, and, according to the 
report of the Royal Commission on Coal are, 
between 6 per cent. and 8 per cent. of the total coal 
brought to bank is used by the collieries for the purpose 
of power generation. From the make of coke ey by 
the table 458) it appears that about one-fifth of the 
coal uae a the North-East Coast is converted into 


"| coke. Making a liberal allowance, therefore, for the 


tg at present used from the surplus heat resulti 
rom the coking process, the collieries of Northumberlan 
ulrements 
some 2,500,000 tons of coal per annum. As the almost 
invariable rule is to work non-condensing, as the steam 


"| piping is usually long, and as a large portion of the load 
.| 18 intermittent, it is certain, and is proved by ex 


ience 
in this district, that the same power can be provided elec- 
trically in a large central power-station by the consump- 


-| tion of less than a quarter of this coal. Apart, there- 


fore, from the efficient utilisation of waste heat dis- 


"| cussed hereafter, apart from the saving of coal in ship- 


building and engineering works, and apart from the 


‘ saving resulting from the electrification of railways, 


the application of electricity to coal-mines in this dis- 
trict, when as complete as that to the Tyne shipyards, 
will render available for outside sale over 1? million tons 
of coal, equivalent to, say, over half a million sterling per 
annum. 

Summary of Present Results.—To summarise present 
results, the three power companies are now responsible 
for the supply of current to 80 miles (single track) of 
electrified railway, four tramway systems, A tee in 
towns having populations aggregating over 700,000, motive 
power to tbe extent of 85,000 horse-power, and electro- 
chemical works of over 12,000 horse-power. The last 
named are new industries, attracted to the —— solely by 
cheap power supply, and there is every indication that 
their number will in future be largely increased. 

Surplus or ‘‘ Waste” Energy from Coke-Ovens and Blast- 
Furnaces.—This brings us to what is perhaps the most 
interesting section of the problem, and one which it is not 
too much to say is also of considerable national import- 
ance—namely, the efficient utilisation of waste heat. The 


counties of Northumberland and Durham and the North 
Riding of Yorkshire last year produced together 7,800,000 
tons of coke. The bulk of this was e in the older 


fashioned beehive oven, but the retort type of oven, by 
virtue of the increased coke yield and of the recovery of 
the by-products, is making rapid progress ; and it can be 
proved that were the whole of the above coke output 
produced in retort ovens, there would be available waste 
and waste heat on of developing over 150,000 
orse-power continuously, if used under boilers, or prob- 
ably rather less than twice this amount—or, say, a 
quarter of a million horse-power—if the gas were used in 
gas engines. 

The blast-furnaces form a second, but less important, 

tential source of power. In evidence given before the 

oyal Commission on Coal Supplies it was estimated 
that if gas-engines were used exclusively for power _ 
3es, then, after the requirements of the stoves and blow- 
ing-engines had been met, there would still be available 
from the Cleveland furnaces a supply of surplus gas equi- 
valent to 61,000 horse- power continuously. 

The Utilisation of Waste Energy and its Commercial 
Value.—The question then arises as to the best method 
of turning this ‘‘ waste” heat and gas to useful ay ee 
The problem is one of great moment, and, however dealt 
with, will involve years of work before a complete eolu- 
tion can be achieved. It is, therefore, the more important 
that the efforts directed towards such a solution should 
proceed on a commercially sound basis and along correct 
engineering lines. On a rigorous analysis of the situa- 
tion it will be found that financial and other practical 
considerations definitely limit the pace at which progress 
can be made, and, especially in the case of blast-furnaces, 
ony reduce the amount of power immediately avail- 
able. 

Many engineers, fascinated by the magnitude of the 
a reaps have proceeded to calculate the commercial value 
of the gas; the more cautious of them by estimating the 
total heat units contained in the gas, and then calculating 
the value of the coal necessary to give the same heat units; 
others by first assuming the gas is utilised in gas-engine 
and then calculating the tonn and value of the 
required to produce the same horse-power from steam- 
engines. The second method gives a result twice as great 
as the first, which is itself — much too high, having 
left out of account the fact that the gas or heat in question 
can only be ed as of the same value as coal if it can 
be utilised as cheaply from a capital expenditure point of 
view, if it can be stored as conveniently, and if it be 
available where and when required ; in short, the com- 
mercial value of these waste products bears no direct 
relation to their value arrived at by either of the above 
methods 

Dealing first with the waste energy from coke ovens, 
each te group of ovens usually consists of between 
40 and 120 ovens, rarely exceeding the latter figure. The 
batteries of ovens are widely scattered throughout the 
county of Darham, and are, for the most part, at relatively 
long distances from the populous centres—that is to say, 





from the centres of power demand. The gas might be 
piped to some central point, as is the practice followed in 
America with natural gas, which is transmitted in some 
cases 200 miles ; but this natural gas has twice the calori- 
fic value of coke-oven gas, and it is usually available at a 
pressure of 50 Ib. per square inch or upwards, rendering it 
practicable to transmit a large volume of energy through 
a relatively small pipe, whereas to transmit coke-oven 
gas any distance there would have to be installed an ex- 
pensive amps ane lant. Further, there is, in addition 
to the gas given off from the coke-ovens, a certain quan- 
tity of waste heat which can only be utilised locally under 
boilers; and in no calculations which the author has 
made has he been able to establish a case for the trans- 
mission of gas for power purposes as against the alter. 
native of converting the gas into electricity and trans- 
mitting the power in this form. Admitting the desir- 
ability of converting the gas into electricity, the doubtful 
point then remaining is whether it is cheaper for an 
owner of coke-ovens to put down his own generating 
station and to utilise the electricity so produced for 
his mines; or, alternatively, to co-operate with a power 
company, which he can do either by selling them 
the whole of the gas and purchasing in return what elec- 
tricity he needs; or by undertaking to provide a portion 
of the capital required for generating-stations, which, 
when erected, would be operated by the power company, 
and the profits shared between the parties. 


(Zo be continued.) 
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THE CLEVELAND IRON AND STEEL 
INDUSTRY. 


The Iron and Steel Industries of the Cleveland District 
During the Last Quarter of a Century.* 
By W. Hawpon, Middlesbrough. 

AT the request of the President I beg leave to submit 
a brief review of the iron and steel industries of the 
Cleveland district during the last quarter century—i.c., 
from 1883, the occasion of the last visit of the Institute to 
Middlesbrough, to the present time. ; 

Speaking generally, it may be said that the iron and 
steel trade of the district has considerably increased and 
its position consolidated. ‘ 
he population of Middlesbrough has doubled, and the 
census returns show that in 1881 it was 55,288, and in 
1901 S. was 91,302, since which date it has largely in- 
crea 





The foundation of the iron industry in Cleveland was 
the ironstone found in the native hills, and, curiously, 
the output of this ironstone was largest in the year of the 
last meeting of the Institute here, a quarter of a century 

o. Ten years after, in 1893, the output was smaller 
than that of any of the preceding thirty years. 

The output of Cleveland ironstone was :— 


1883 6,756,055 tons (the largest on record). 

1893 4,625,580 tons (the smallest during the 
last thirty years). 

19038 6,677,499 tons 

1907. 6,220,000 tons. 


In 1893 steel had begun to replace manufactured iron, 
but we had not yet developed the steel industry in this 
district. We had just n to import foreign ores and 
to make acid steel, and with this development the demand 
for Cleveland pig iron for puddling fell off, and with ita 
falling off in demand for the ironstone. The first hema- 
tite pig iron was made in this district in the ane 1881. 

The production in 1883 and 1893 was as follows :— 


1883. 1893. 
| a ae 314,606 755,822 
Puddled bariron .. 794,170 227,402 


The tonnage, for these two years, of steel and puddled 
iron has become capo reversed, showing the dis- 
placement of iron by steel. 

The fact that the output of Cleveland ironstone has not 
increased of late years is not because there has not been 
a demand for it, but because of the inability to get more 
out of the mines. This remark applies mainly to the last 
few years, during which a distinct increase has occurred 
in the make of open-hearth basic steel from Cleveland 
pig iron. In 1903, which was a record up to that date, 
there were 139,784 tons of basic open-hearth steel made, 
and in 1907 there were 416,207 tons made. There was, 
however, a falling off in basic Bessemer steel, of which in 
1903 there were 336,859 tons made, and in 1907 there were 
281,641 tons made. 

The chief obstacle to obtaining a sufficiency of Cleveland 
ironstone undoubtedly is that year by year we are getting 
into thinner and worse seams, where shale and sulphur 
have to be carefully extracted, and thus the output is 
reduced. Another difficulty, and that a serious one, has 
been largely due to the action of the miners, who, when 
trade is gocd and wages high, elect to work short time, 
and maintain the same weekly wage as when working 
full time at the lower wage in worse times, the output 
per man week being thus curtailed. 

One is bound to ask, Why not put more men on? The 
reply in part to this is that the miner, when being taught 
his trade, cannot “get” so much stone, and, therefore, 
of course, cannot earn what is known as “the average of 
the district,” and when this happens a pretext is apt to 
be made by the miners’ officials for an increase in the 

ice per ton for getting the stone. The manager is thus 

tween the devil and the deep sea: he wants more stone, 
but he cannot get it without paying a price which he 
cannot afford to give, and, therefore, hesitates to put on 
labour which has yet to be taught to be efficient. : 

This is a curious incident when taken in connection 


* Paper read before the Iron and Steel Institute at 
Middlesbrough on Tuesday, September 29. 
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with the unemployed problem, and apparently helps to 
maintain the army of unem =~ whereas the demand 
for more miners ought to afford an opening for their em- 
ployment. Whatever the cause, the fact remains that, 
with the present demand, we are supplementing our sup- 
plies by using more foreign ores, and ores from other dis- 
tricts, for anes with Cleveland iron, to keep pace with 
the demand. is of necessity increases the cost of pro- 
duction of Cleveland pig iron. 

The employment of fo: and other ores enables us, 
with the smaller output of Cleveland ironstone, to obtain 
a Jarger make of pig iron of Cleveland or basic quality. 

The make of pig iron has been as follows :— 


! 


~< | 1883. | 18998 | 1903. | 1907. 

















| | 
| tons tons | tons tons 
Cleveland and basic ..; 1,855,508 | 1,388,043 | 1,978,795 2,417,062 
Other kinds .......... 905,232 1,336,141 | 1,129,265 1,117,006 
Total .. es, 2,760,740 | 2,724,184 | 3,108,050 3,534,068 
Furnaces Blowing :— | 
On Cleveland oof 4 | 43 41 42 
Otherkinds..  ..| 83 41 34 36 
Average Weekly Make} 
per Furnace:— | ns | tons | tons tons 
On Cleveland a nC 928 1196 
Other kinds .. | 527 | 6296 | 633 697 





A notable change in blast-furnace practice is the in- 
crease in make per furnace; and whilst 1106 tons is 
shown as the average weekly make of the district, the 
best practice I have come across for an individual fur- 
nace on Cleveland iron is 1344 tons per week for over 
three months. ope ‘ 

The largest increase in the make of pig iron is that of 
hematite quality, and the large increase which has taken 
place in the make of steel is from hematite iron and by 
the Siemens > ; but the manvfacture of basic open- 


hearth steel has during the last few years been greatly 
increased, ‘ 
Ths tonnage of imported ores has been as follows :— 
Tons. 
1883 .. ee ew ee oe ee ee — 
ee a CS a 
a ee ee 
Ss ae . «+ 1,884,499 


The following figures, kindly supplied to me by Mr. 
Fairfax Scott, secretary of the British Iron Trade Asso- 
ciation, show the tonnage of iron and steel manufactured 
in Cleveland and on the North-East Coast :— 





— 1883. 1893. | 1903. 1907. 











at pee tons tons tons tons 
Open-hearth, basic Nil Nil 139,784 416,207 
acid 10,000 482,120 755,044 955,331 


na 168,538 336,859 281,641 
Not div P | 
sah wenn } 205,164| 24,668 | 98,168 
Iron manufactured : 
Total Cleveland 
puddled bar .. 794,170 227,402 119,087 84,964 


Total m .. 1,108,776 | 1,083,224 | 1,355,422 | 1,834,311 


” 
Bessemer, basic 
- acid 














From these figures it will bs seen that there has been a 
large increase in the tonnage of steel and iron manufac- 
tured in the district, but that iron has been gradually 
going out of use. While, in 1883, 71.6 per cend. of the 
total was puddled bar, in 1907, of the total made, 95.4 

r cent. was steel, mainly by the open-hearth process. 

he basic open-hearth steel seems to have been first made 
in 1899, when rather over 10,000 tons were manufactured. 
Now about 30 per cent. of the open-hearth steel made is 
basic, and the proportion is rapidly increasing. It will be 
noted that whilst the total make of Bessemer steel has 
practically not increased since 1893, it is now mainly 
mide from Cleveland iron, whereas it was largely made 
from hematite. 

The introduction of Cleveland pig iron for the manu- 
facture of steel by the open-hearth procezs is so interest- 
ing, and of such importance to the district, that I give a 
diagram showing the yearly change. 

The shipments, foreign and coastwise, which help to 
ay te the trade of the district have increased, being 
as [ollow :— 





! 


| 
1993. | 1903, 











—_— 1883. 1907. 
ae tons tons | tons tons 
Pig iron .. 992,815 914,083 | 1,216,448 1,750,901 


1 


Manufactured iron and 
eteel .. ee 





356,379 | 350,550 | 440,878 | 580,345 
Total ..  ..| 1,849,194 1,278,633 | 1,057,826 | 2,340,246 
' 








Shipbuilding has also increased, the tonnage for the 

Tees and West Hartlepool being :— 
1883. 1893. 1903. 1907. 
148,860 168,556 217,430 259,256 
_ Anu increase has been exparienced in the output of cast- 
iron pipes and of cast-steel foundry produce. Galvani 
Sheets and wire, both for fencing and of higher class, are 
a new manufacture, and the building of marine and other 
heavy engines has been greatly added to. 

The manufacture of coke at the blast-furnaces from 
retort or by-product ovens has of late years been intro- 
duced, over three-quarters of a million tons of coal being 
carbonised yearly at these ovens. The introduction at 
the blast-furnaces of gas-driven blowing-engines for blast, 
electric, or other purposes has been of slow development, 
and, compared with Germany, infinitesimal, the reason 
for this being that not many blast-furnaces are run in 





connection with the steelworks, and therefore the power 
which might thus be economised is not required. 

Moreover, fuel is comparatively cheap in this district, 
and the saving in the cost of coal consumed, necessary for 
the production of power needed at a steel-works, would 
not, itis generally maintained, compensate for the expense 
of installing costly gas-engines, with the attendant gas- 
cleaning plant, heavy repairs, and increased cost of 
attendants in the engine house, &c. 

A new development has recently taken place at blast- 
furnaces where non-condensing blowing -engines are 
run; a public electric power company is baying the 
exhaust steam from the agri, Ax ye which is utilised 
in low-pressure turbines to develop electric power of 
high tension. This is led from the various blast-furnace 
plants in mains, and distributed to the stsel-works and 
other industrial concerns, and to the ironstone mines 
in the district, the intention being to run these low-pres- 
sure pone ctatane at full capacity, and to make up the 
peak loads from the power company’s independent plants, 
which are driven by coal-fired boilers. It would appear 
as though this utilisation of the waste steam, and also 
of the gases from the blast-furnaces, would, in the 
near future, assume large proportions. Seeing that, as 
before stated, not many firms owning blast-furnaces have 
steel works attached, their only outlet in the utilisation 
of spare power is, so far, in this direction. 

Another way of obtaining spare power is the substitu- 
tion of high-pressure condensing engines and tubular 
boilers for non-condensing engines and the usual single or 
two-flued boilers. Of the 164,000 cubic feet of gas per ton 
of iron made which passes from the blast-furnace, about 





TONS. 


60 per cent is used under the boilers under old conditions, 
and it is a matter of calculation under varying circum- 
stances as to which system may be made to yield the best 
rofit. 
“ If I may be allowed a brief digression ¥eom the subject, 
I would submit the following observations on this point. 
The old-fashioned blowing-engines driven by steam at 
65 lb. pressure consume about 40 lb. of steam per horse- 
power. Modern high-pressure condensing engines or 
turbines consume about 14 lb. perhorse-power. Turbines 
worked on exhaust steam consume 32 lb. of this steam 
r kilowatt, or 25 lb. per brake horse-power. With a 
urnace making, say, 150 tons per day, or 1050 tons per 
week, about 600 horse-power is required to drive the fur- 
nace blowing-engines with about 6 lb. pressure of blast. 

There is, therefore, a large amount of power available 
for other purposes than the blast-furnace. This can be 
obtained either from the exhaust steam of the old engines, 
by putting in compound condensing engines, or by putting 
in tubular boilers, which require only about two-thirds 
the amount of gas of the old Cornish or Lancas 
boilers for the same evaporation. By this means there 
should be a surplus of gas which can be utilised in gas or 
steam-driven engines, equal to about 620 horse-power per 
furnace through the medium of steam. With gas-engines 
this horse-power would be, of course, much er. 

A summ: of the figures I have eh fore you, 
covering the last quarter of a century, 8 that whilst 
the population of Middlesbrough has doubled, the output 
of Cleveland ironstone remains about as it was. During 
this period the make of Cleveland and basic pig iron has 
increased 64 cent., and the makes of hematite and 
other kinds of pig iron have increased 244 per cent. 
make of manufactured steel and 


iron has similarly in- 
per cent. But whereas in 1883 puddled bar 


creased ; 
ised | accounted for 71.6 per cent. of this total, steel now con- 


stitutes 95.4 per cent. of the total production, and puddled 
bar 4.6 per cent. only. . 

Shipments of pig iron and manufactured iron and steel 
have increased, and shipbuilding has increased 74} per 
cent, These are the main hes of the industry of the 
district, and to show that since the last visit of the 
Institute to ‘Middlesbrough we have not stood still. 
Situated on a tidal river, from which ships go, and to 
which they come from all parts of the earth, we are able 
to ship our produce os and on the — . 

When we last welcomed you to our district, the iron 





age flourished, and we had built up our industries, so far 
as the manufactured material was concerned, on the basis 
of the puddler and of the forge. That industry was 
just beginning to wane—the steel age had been born. 
The Bessemer process produced 77} per cent. of the steel 
made in Great Britain, mainly from hematite iron. The 
basic process had just been set on foot, and had been 
successfully launched, and this district had the distinction 
of being the first to start it on a practical scale. Soon, 
however, the merits of open- steel were recognised ; 
it began to forge ahead, and to-day 714 per cent. of the 
steel made in Great Britain is made by that process. 

This district a e cl and gradually in- 
creased its make of open-hearth steel and of hematite 
pig iron. In 1899 the first basic open-hearth steel was 
produced in this district, 10,154 tons being made in that 
year. The output has rapidly increased, until last year 
416,207 tons were manufactured from native phosphoric 
pig iron, whilst the output of acid steel has not increased, 
but has held its own. 

The interesting problem now before us is, if this in- 
crease of basic open-hearth steel continues—and there is 
every probability that it will—and the other demands for 
Cleveland pig iron hold their own, where is the ironstone 
to come from ? 

Is the supply well-nigh exhau. ted, and, if not, what 
about the unemployed (whom I have mentioned before) 
to work it? 

Our best stone is rapidly going 5 there is, however, a 
large area of stone of a gradually diminishing richness, 
or, should we not say, of increasing poverty, available for 
many years to come, and this curioue difficulty with the 
miner can surely be overcome. So that if at the end of 
another quarter of a century you again visit this district, 
you may find us, should the steel age still be vigorous, 
with a greater output of basic steel and a larger produc- 
tion of pig iron from our native ironstone, which will be 
won, if not by manual labour, then by one of the many 
devices which are, and will be, available for the purpose. 





S.eepine-Caks FoR THE NEW SwepisH GERMAN STEAM- 
Ferry ConnectTion.—The Swedish State Railways have 
now ordered the requisite number of sleeping-cars for the 
Swedish side of the traffic from three Swedish firms of 
manufacturing engineers. The price per car is 52,500 kr., 
or about 2900/., which is considerably more than the 
Swedish State Railways have hitherto paid. 





Tue Rustine or Iron AND Its Passtvity.—J. Newton 
Friend, Ph.D., M.Sc., one of the Carnegie Research 
Scholars of the Iron and Steel Institute, has carried out 
@ research upon the po | of iron, in the laboratories of 
Professors Julius Tafel Wilhelm Manchot, of Wurz- 
burg University. He has investigated the views of 
Dunstan, Moody, Whitney, and others, which have been 
reviewed in ENGINEERING, vol. Ixxxv., pages 329 and 
381. (Compare also A. W. Tilden, page 53 ante.) He 
finds that boiling pure iron or steel with distilled water 
in a Jena glass reflux apparatus for two hours does not 
dissolve any iron. The contrary result of Walker, Ceder- 
holm, and Bent, is to be attributed to the retention of 
some carbon dioxide by the water. An apparatus was 
devised in which water could be distilled from sodium 
hydroxide solution on to iron in a closed bulb, and in 
this case rusting did not take place. In another appa- 
ratus, iron was immersed in pure water, and a current of 
air free from carbon dioxide bubbled through the appa- 
ratus. Rusting did not take place if the iron was pro- 
tected from contact with the glass, although the admis- 
sion of ordinary air at once caused rusting. Ib is con- 
sidered, in agreement with Moody, that the presence of 
an electrolyte is necessary to the formation of rust. Cast 
iron rusts even in pure air and water, ay owing to 
the oxidation of the sulphide and phosphide t. 
Pure steam is without action on pure iron at 100 deg. 
Cent. Neutral or alkaline hydrogen peroxide is without 
action on pure iron, although cast iron is rapidly attacked. 
Pure iron powder, freed from adhering films of gas, is 
not acted on by pure water at the ordinary temperature. 
Neutral salts of the alkali metals exert a corrosive 
action, and if the iron is in immediate contact with glass 
local corrosion takes place at the point of contact. Car 
Fredenh (Zeitschrife Physikalische Chemicher, 1908) 
reviews the various theories of passivity, and gives the 
results of fresh experiments thereupon with iron, nickel, 
and chromium. The ivity of metals is = pag by 


hire | some to be due to the formation of a film of oxide on the 


surface of the metal, and by others to be due to the chan, 

of the metal into another modification. The author, who 
rejects both these explanations, maintains that in the pas- 
sive condition the metal is oo by a surface layer of 
gas. He applied a gradually-increasing, or diminishing, 
electromotive force to an iron, nickel, or chromium elec- 
trode immersed in sulphuric acid, and determined (1) 
the potential difference at this electrode, and (2) the 
strength of the polarisation current. That potential dif- 
ference at the point where passivity or activity sets in is 
not well defined, and this supports the view that pas- 
sivity depends not upon the oxide film or modification 
above mentioned, but upon the rate at which the metal 
becomes charged with oxygen. Further, the potential 
difference recorded when pote or activity sets in is 
notably affected by slight changes in the strength of the 
sulphuric acid, and rise of temperature favours activity. 
Abt an iron electrode immersed in sulphuric acid and su 

jected to anodic polarisation some reactions take place, 
which lead to the production of oxygen, and others use 
up oxygen. Thus the passive condition is reached when 
the oxygen isation extends uniformly over the whole 
surface of the electrode, and the reappearance of the 
active state on lowering the polarisation electromotive 
furce is due to the fact that the reactions which use up 
oxygen begin to overbalance thoee which produce oxygen, 
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“ENGINEERING” ILLUSTRATED PATENT 
RECORD. e 
Compitep sy W. LLOYD WISE. 


ABSTRAOTS OF RECENT PUBLISHED 
OATIONS UNDER THE AOT OF 1907. 
The number of views given in the Specification Drawings is stated 
tn cach ones; echord none to mosttone, the Specifention ta nat 


rated. 

Where inventions are’ communicated from abroad, the Names, 

Pray ty cam mar 4 eae Opes 
Branch, 25, aan Buildings, Chancery-lane, W.C., at 
the uniform pri . 

The date of the advertisement of the of a Complete 
Specification is, in each case, given after the abstract, wnless the 
‘atent has béen sealed, when the date of sealing is given. 

Any person may, at any time within two months from the date of 
the aduertiooment of the & of a Complete ification, 
ive notice at the Patent O, ition to the grant of a 
atent on any of the grounds mentioned in the Act. 


RAILWAYS AND TRAMWAYS. 
14,761. G. H. Sheffield, Ni Tyne, and 


- DD. way 
(2 Figs.) June ~%, 1907.—This invention relates to self-dis- 
c ng railway and other wagons, and has for object to provide 
mechantom for operating the doors with a minimum of frictional 
loss, and adapted to be self-locking, so that the position of the 
doors is not affected by shocks or by the action of gravity. Each 
door @ for each hopper b of the oa is suitably mounted to run 
horizontally upon guides, preferably on rollers. Each door a is 
connected by a pair of connecting-rods or links d to cranks ¢ 














mounted ona shaft f. A worm-wheel g is mounted on the end of 
each shaft /, and is rotated by a worm fitted upon a shaft runnin 
longitudinally of the wagon. Each end of the worm-shaft is 
provided with a bevel-wheel driven by another bevel-wheel 
mounted upon a cross-shaft, the ends of which are ada to 
receive a key or operating lever. The pitch of the worms is made 
of opposite hand, to drive the shafts / in te directions, and 
to confine the thrust to axial stresses in the longitudinal worm- 
shaft. The angle of pitch is such that the worm-wheel cannot 
drive the worm in any case. (Sealed September 10, 1908.) 
on,108, P.S. Turner, Manchester. Brakes. [2 Figs.) 
October 7, 1907.—This invention relates to brakes for tram-cars 
and other Vehicles, and ‘in particular to ss apparatus 
wherein there is provided a brake-shoe or a plurality of brake- 
shoes adapted to be applied to the rails or wheels. According to 
this invention, the brake-shoe is connected to the frame of the 
vehicle by a system of le-levers which are extended or com- 
pressed when the brake-shoe is moved into contact with the rails 
or wheels. The relative movement which takes place between 
the brake-shoe and the car frame due to the friction between the 
brake-shoe and the rail or wheel is utilised to further compress 
or extend the system of le-levers, and thus increase the 
pressure exerted by the brake-shoe. The brake-shoe 1 is re- 
siliently supported. A parallel m of links 5 is suspended 
from a support 9 rigidly attached to the vehicle frame, and that 
point of the parallelogram diagonally opposite to the point of 
suspension is pivotally connected to the. brake-shoe, e two 
intermediate points of the parallelogram in the normal position 
of the track brake bear against plates attached to brackets 4 





and are connected by means of the links 18, 13 to crank-arms 14 
mounted on a transverse shaft 15. The shaft 15 is rotatably 
supported by a link 16 pivotally connected to the su 9. 
The shaft 15 is rotated in ite bearings by means of the pull-rod 6 
attached to the arm 17 rigidly connected to the shaft. The 
operation ee ee is as follows :—When a pull is 
exerted mpon the*rod'6, the stress is transmitted to the arm 17, 
and shaft 15 ‘is rotated, The rotati of the shaft 15, 


g 





accident, may have become altered. By such a restoration, the 
vious corkes of pre-determined pressures on the several por- 
ions of the rotor will be regained and the original balance of the 
axial forces on the rotor re-established. Fig. 1 shows a method 
of effecting an automatic adjustment, to a minimum, of the 
width for the leak of steam past a g piston a by 
means of a series of tom spring rings b, each of which, 
on the operating side thereof, carries an anti-friction non-seizing 
su’ , such as carbon, occupying a groove formed in the ring, 
the ie pressure occurring on the left-hand side of the rings. 
Figs. 2 and 3 are two views of an alternative contrivance for ad- 
justing the width for leakage past a balancing piston. In these 
—— there are interposed between the piston portion a of 
rotor and the surrounding portion c of the stator, a plurality 
races apr composed of a plurality of segments d. Each seg- 
ment is supported by one or more stud-bolts ¢, which is adapted 
from the outside, when the turbine is running, to either advance 
the segment the rotor or withdraw it. The steam 
—— the stator and the back of the segments d is effected 
y flanges d! which fit into internal grooves formed in the in- 


Fig.!. f 
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terior surface of the stator c. The joint between the adjacent 
segments of each ring is effected by means of an overlapping 
strip d? which, before assembly, is secured to the end of one 
segment, the end of the adjacent segment being bevelled, as in- 
dicated in dotted lines in Fig. 3, to facilitate insertion. The seg 
ments may have a plain surface, as re mted by the outside 
rings in Fig. 2, or, as shown by the middle ring in that figure, 
they may be provided with deformable segmental pers strips 
d’ which are adapted to yield to a radial force, and which, also, 
by the-enlargements which occur between su ve rings of 
strips, offer a maximum obstruction to the leakage of steam. 
The devices above described, for use between the surfaces of the 
stator and the balancing piston portion of the rotor, are available 
also for minimising leakage between other portions of the stator 
and rotor, as, for example, at the gland through which the rotor- 
shaft emerges into the atmosphere. Between the rings of seg- 
ments d any steam which may leak may be tap off, as indi- 
cated at diof Fig. 2, and returned through a pipe to a suitable 
portion of the stator, to be utilised in the succeeding stages of 
the turbine action (Accepted June 24, 1908.) 


14,744. G. T. Wheeler and P.-B. Down, Wolver- 
ton. Packing. June 26, 1907.—This invention relates 

to —- for shafts having a collar, the surface of which may 
be lubricated, and which rotates in contact with the surface of an 
annular sleeve or piston slidable — the shaft ; and consists in 
producing a fluid-tight joint around the shaft by means of a pack- 
ing provided on the sleeve, which is by the pressure of a 
fluid so as to make a fluid-tight joint with the wall of an annular 
chamber, in which the sleeve is fitted, and which is equivalent to 
the stuffing-box of the ordinary form of shaft king. Further 
objects of the invention are to construct the device so that the 
sleeve can adjust itself should the shaft not run truly, and to make 
the device a self-contained and separate fitting. According to the 
present invention, the pressure of the face of the annular piston 
nst the face of the collar, formed integrally with, or detach- 
ably secured to, the shaft, is maintained by the introduction of 
pressure fluid -within the stuffing-box chamber, by means which 
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rath 
permite of the popeeiioe of the pressure of the fluid. a is the 
shaft; b the shaft bearing; ¢ the stuffing-box or packing-chamber, 
d the collar which would usually be forced or shrunk on the shaft 
a; ethe annular piston or sleeve slidable on the shaft, f a cup- 
leather packing-ring secured between a shoulder on the piston 
and a nut g screwed on the reduced end thereof, and making a 
fluid-tight joint between the piston and the wall of the chamber c. 
In the arrangement of these shown in Fig. 1 the piston e is 
d against the face of the fixed collard by means of water 





means.of the,crank-arms 14 and.links\13, red the dist 
between the points 11 of the eogram, and forces the track 
brake against the rail, When the track-brake has been applied 
and friction has arisen between the »rake-shoe and the rail, the 
track-brake tends to move in the opposite di ion to that in 
which the vehicle is travelling, which movement is permitted 
owing to the resilient connection between the brake-shoe and 
the brackets 4. By this means one or other of the points 11, 
depending upon the direction of travel, engages with its plate 

os the logram of links will be compressed 
lateral exte’ vertically so that the downward pressure 
on the e-shoe will be increased. (Sealed September 10, 1908.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c- 
a" Belliss and Morcom, Limited, A. Jude and 


5 Figs.) | cation referred to is d 


(15 Figs. 
May 17, 1907.—This invention relates to means for adjusting the 
clearance spaces between the rotor and stator of a turbine for the 
purpose of facilitating the restoration to ite primitive width of 
any portion of the clearance space which, by erosion, wear, or 





or oe fluid oe _ ay conv 4 pd Low Ya ge am 
through a _w 8 prefe a regulating- 
cock. Int 4 modified construction of Fig. 2 the difference of the 
worki on the two sides of the — element is 
aguumel bo fence the pleton inst the face of the collar, and this 
difference of ure may, if required, be more or less equili- 
brated so as to reduce the friction between piston and collar by 
introducing pressure fluid into the packing-chamber in rear of the 
collar through the pipe h. (Sealed September 10, 1908.) 


6491. J. Cleland, and J. C.Stewart, 
Belfast. Steam-Traps. (3 Figs.) March 24, 1908.—This 
——Te Paper d to expansion 
sec in the specificatio: 
present invention the inner tube mentioned in the prior specifi- 

i ispensed with, and only one tube a, 
constitutes the main member of the steam-trap, is employed. At 
one end this tube is connected to a flanged coupling to 
be attached to a range of steam-pipes whilst its other end is 
secured to a coupling ¢, These two couplings are provided with 





laterally-extending arms d, to one pair of which is connected 


fixed -rod ¢ of a and non-expansible character longitu<i- 
nally. second rod f is employed in connection with the other 
pair of arms d, the left-hand end of such rod being freely passed 
through a hole g, lock-nuts secured at its outer end to a>: 
as an abutment and for setting the trap when it is put on tic 
yee one F The t-hand end of the rod through the 
slotted end of the other arm d quite freely and mounted upon 
ita spring h one end of which bears nst the outer end of the 
arm d, whilst its other end bears against the inside face of a bent 
lever t, The rod f passes freely through a hole in this lever, and 
has secured at its end a nut, between which and the lever and 
mounted on the rod is a hand-operating lever k, provided with a 
rib adapted to lie across or to be turned into a groove in the lever 
i. The latter is pivoted by one end to the arm d, whilst its other 
end passes across and rests on the spindle o of a valve p, which is 
adapted to seat against a face formed in the coupling c, such seat 
being almost opposite thedischarge branch of the trap, so that at 
all times the valve can be seen in operation. A trap constructed 
as described operates as follows :—The left hand of the trap is 
secured to the range of steam-pipes, and so long as water is pre- 
sent it can freely flow thrcugh the central tube a of the trap, past 
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the valve, and through the outlet in the coupling c ; but as steam 
approaches and passes along the tube a@ the latter is expanded 
longitudinally, but resistance to expansion is offered by the fixed 
stay-rod ¢, which is not e sibie, and consequently the tube a 
bende laterally in the di on of the line of least resistance, and 
as a result the cougns e es of the movement, so much so 
that its upper arm d is drawn by the tension-rod ¢ towards the 
right, causing the lever pivoted to it to follow the same move- 
ment, so that its free end bearing on the valve spindle forces the 


collects the heat of the tube a is reduced, and quently it 
again straightens itself when the opposite effect occurs. It will 
therefore be seen that several expansions take place : firstly, that 
due to the longitudinal expansion of the tube itself ; that conse- 
quent on the lateral expansion or bending ; the movement of the 
upper arm d as a result of the two former, and the consequent 
movement in an o) ite direction of the lever i to close the valve. 
The second rod merely a means for adjusting the ition 
of the lever i against the infil of the spring h, which serves 
to keep lever k from falling into its groove when the trap is cold, 
and consequently determining the longitudinal movement of the 
valve spindle, the spring, however, always tending to allow the 
valve to open when ite effect is not overcome by the expansive 
movement of the parts referred to. (Sealed September 10, 1908.) 


9908. C.S. Moore, Lemtngten, U.S.A. Boiler-Pres- 
sure Alarms, [1 Fig.) May 7, 1908.—This invention relates 
to an automatic mechanism for sounding an alarm in case of the 
rising or falling of the steam pressure within a boiler beyond the 
normal. In the embodiment of the invention illustrated, the high 
and low-pressure valve chambers 1 and 2 have a pipe 3 connecting 
their lower portions, and a pipe 5 besser | their upper portions. 
The high-pressure chamber 1 is provided with a valve-seat between 
the entrance of the pipes 3 and 5, and is further provided with the 
valve 8 seated downwardly upon said seat, and normally held 
thereupon by means of a spring 9, the pressure of which may be 
regulated by means of a screw-bar arranged through the upper 
one of the caps which close the ends of the chamber 1. The lower 
— valve chamber 2 is provided with a valve-seat between 

he entrance of pipes 83 and 5, and is further provided with a valve 
13 seated upwardly inst said seat, and adapted to be held upon 
its seat by means of the steam pressure within the pipe 3, a spring 
14 being arranged above the said valve 13, and regulated by a 
screw-bar, said spring 14 being adapted to force the valve 13 from 
its seat when the steam pressure within the pipe 3 drops to a 
degree capable of being overcome by the tension of said spring 14. 
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The screw-bar is arranged through the upper one of the caps 
which close the ends of the chamber 2, the lower cap being pro- 
vided with an upwardly-extending stop arranged to hold the valve 
13, when the same is forced from its seat, in such position that 
when the steam pressure rises it will force said valve upwardly, 
and seat the same. A pipe 18 leads from the boiler, and is 
provided with a valve at 19, rated by means of an tory 
arm. This valve 19 is provided as a cut-off, to be closed when the 

ressure is rising or falling, after the alarm has been sounded. 
The pipe 18 is connected centrally within the pipe 3 by means of 
an oulinary ‘T connection. The cam, to the form of a whistle 
23, is connected with the pipe 5 by means of a T connection. It 
will be seen that as the steam pressure rises above the normal 


within the 18 and 3, the low-pressure valve 13 will be forced 
tightly T+ seat, while the high-pressure valve 7 vat 


from seat, allowing the steam to flow th t 
ve ona teense to the — n _ 
, when the falls below normal, the high-pressu' 

valve 7 will be forced tightly upon its seat by means of the spring 
9, while the valve 13, thus having its support removed, will 
forced downwardly from its seat by means of the 14, allow- 
ing the steam to iow through chamber 2 to pipe 5, an thence to 
the whistle. (Accepted June 2%, 1908.) 
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THE IRON AND STEEL INSTITUTE. 
(Concluded from page 453.) 

In our last issue we gave an account of the first 
day’s and part of the second day’s proceedings at the 
recent meeting of the Iron and Steel Institute, held 
last week at Middlesbrough. We now complete 
our account. 

When the members assembled in Victoria Hall on 
the second day of the meeting, on Wednesday, 
September 30, the President, Sir Hugh Bell, Bart., 
again occupying the chair, there was a heavy pro- 
gramme of papers to be gone through. 

The first paper taken on Wednesday was that by 
Mr. E. H. Saniter ; this is reproduced on page 493, 
and the discussion which it raised will be found on 
page 452 ante, 


Power Suppty. 


The contribution by Mr. Charles H. Merz, 
entitled ‘‘ Power Supply and its Effect on the Indus- 
tries of the North-East Coast,” was then taken, and 
was read by its author. We reproduced part of 
this paper on page 458 ante, the remainder being 
given on page 490 of the present issue. 

Mr. T. Westgarth, in opening the discussion, 
expressed the opinion that the Middlesbrough dis- 
trict, and the Institute also,: owed a considerable 
debt of gratitude to Mr. Merz for what he had 
done in the matter of power supply, and for 
having put before the meeting such an exhaustive 
and interesting paper. He had shown through- 
out in his work very great energy and perse- 
verance. A large amount of talk had been going 
on for a long time past with regard to the utilisa- 
tion of waste gases and other waste products, 
but all this was for the most part nothing but talk, 
and not much actual work had been done. But Mr. 
Merz had worked, and he had shown not only how 
the waste products could be utilised, but also how 
this could be done successfully from the commercial 
point of view. The engineering trade was but 
a poor matter if it could not be made to pay: The 
author of the paper had shown them the benefits to 
be derived from a central source of current supply, 
and he had put the matter in a very good Rent. 
He, the speaker, had recently witnessed what these 
benefits could be. He was at the Weardale station, 
and a telephonic message was then received from 
another station saying that something had gone 
wrong—in the condensers, if he remembered aright 
—that the heavy load portion of the day was at 
hand—it was then 4 p.m.—and asking for aid. The 
matter was arranged between the two stations in a 
few minutes, and nobody, apart from the attendants 
at both stations, knew of the temporary switching 
on of current from one station to the other. 

The author, however, did not seem to give quite 
enough attention to the other aspect of the matter. 
The waste gases were used under boilers, and the 


gas available, if it were used direct in gas-engines, 


would produce twice as much work as that obtained 
from the steam generated by it. Mr. Westgarth 
could not understand how works-owners could 
continue using as they did steam-driven plant, 
taking steam produced from waste gases, when they 
could get double the money, or pay half the cost, 
by using the gas for driving gas-engines direct. 
He, therefore, advocated the putting down of gas- 
engines ; the first cost of the new gas-driven plant 
had to be considered, but so also had to be that of 
a new steam plant, and the former worked at half 
the expense. The generating stations referred to 
by the author were complete stations; they entailed 
no waste, were efficient, good, and worked cheaply ; 
but, notwithstanding that, they could be beaten 
by gas-driven stations, which, if they did perhaps 
cost 15 to 20 per cent. more to put down, did twice 
the work, 

There were, continued Mr. Westgarth, other 
juestions besides that of first cost to be taken 
uto account, and these included the running costs ; 
i@ pioneering work which had been done had also 
© be considered. At the present time it was 
ot needed to bring forward proofs to show that 
he running of blast-furnace-gas-driven engines 
Was quite as simple in every way as that of ordi- 
nesy as-engines ; they required no more atten- 
tion t a steam plant, and they afforded a great 
Saving, doing, he repeated, twice the amount of 
work. The question of reliability constituted in the 
matter of former engines a serious point, but such 
was not at all the case now; all the pioneers, and 
all the concerns who had put down blast-furnace- 
gas-driven engines, were not only continuing with 
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them, but adding other similar engines to their 

lant. He gave various instances of steel and other 
works at which second and third sets had been put 
down, and where these engines saved an immense 
amount of coal. 

The remark made in Mr. Merz’s paper, styled as 
‘*important,” and to the effect that the United 
States Steel Corporation were contemplating the 
utilisation of blast-furnace gases in gas-engines, and 
were putting down, to act asa ‘‘spare”’ to the gas- 
engines, a steam plant, the boilers of which were to 
be arranged so as to be coal-fired if required, was 
not important at all, said Mr. Westgarth ; it was 
down-right absurd. This spare plant was uncalled 
for, and was going to be put down, perhaps, simply 
owing to the enormous amount of money the Steel 
Corporation had at their disposal. 

In reply to a question put by Sir William White, 
Mr. Westgarth added that there were blast-furnace- 
gas-driven engines developing as much as 6000 
horse-power ; it was not wise, however, to propose 
going as yet beyond 3000 horse-power. 

Mr. A. Gouvy, consulting engineer, Paris and 
Diisseldorf, and a new member of the Institute, 
whose remarks were read by the Secretary, stated 
that more importance could, perhaps, be given to 
the use of blast-furnace gas than appeared to be 
given in the paper, even in a district where cheap 
coal was available. Each unit of gas saved by the 
blast-furnace-gas-driven engines—i.e., two-thirds 
of the quantity—and by gas-driven dynamos, corre- 
sponded to a proportional consumption, or saving, 
of coal; the total saving effected was proportional 
to the price of coal in each district. On the other 
hand, and without entering into any detail concern- 
ing types of ‘‘ well-designed” gas-engines, he stated 
that these engines were to-day able to ensure com- 
pletely safe and continuous running, without, 
according to his personal experience, requiring more 
maintenance, repairs, and attention than the average 
steam-engines. Of course, the purifying of the gas 
should be perfect, and not more than 0.03 gramme 
of impurities per cubic metre should be left in the 


Irregularities in the working of blast-furnaces, 
Mr. Gouvy continued, might occur at any time ; 
but if the electric power produced by using blast- 
furnace was sold to outside consumers, such 
irregularities could be made good by, for example, 
the installation of a battery of gas-producers made 
to utilise fine coke, and able to be set working at 
short notice should one or the other blast-furnace 
give no gas. For the nérmal working of a blast- 
furnace-gas-driven power-station it was necessary to 
reckon upon two furnaces at least, especially bearing 
in consideration the time when the tapping-hole was 
being repaired, and this occurred approximately 
once every week. He had, however, seen a blast- 
furnace gas-engine working with one blast-furnace 
alone, the gas-pipes acting as receivers ; but this 
practice could not be recommended. 

Regarding the loss of gas when power was not 
needed in full, this, perhaps, could not be helped ; 
but such loss was not to be compared with the total 
actual loss due to the delivery of non-purified gases 
under the boilers supplying steam-driven engines. 
The figures were known in both cases, and it was 
not necessary, he thought, for him to state them. 

Mr. D. Selby-Bigge, who followed, said he had 
been much interested in the paper, and he compli- 
mented its author upon the masterly manner with 
which he had dealt with the subject. The question 
as to whether a works should generate its own 
current, or purchase it from a power-supply com- 
pany, depended upon the cost of the Board of Trade 
unit in each individual case. The fact that new 
industries had been put down in the district simply 
by reason of the cheap power supply available 
formed the most important factor in favour of 
the power-supply company. The unity of policy 
and the uniformity of system on the part of the 
three power companies more particularly dealt 
with by Mr. Merz was a matter which reflected 
great credit on him; he had had different systems 
and different voltages to deal with, and he decided 
to render both absolutely uniform; and for the 
skill he had shown in doing this he deserved much 
appreciation. There were in the paper particulars 
of six coal-fired generating stations for a total of 
118,300 horse-power, and five stations utilisi 
waste heat, the total power a in whic 
amounted to 18,250, the proportion of power deve- 
loped being 85 per cent. in the former and 15 per 
cent. in the latter. As stated by the author, there 
were three determining factors which governed 





power supply in the district—the low price of 
coal, the fact that the works and their indi- 
vidual requirements of current were large, and 
the large amount of latent energy available in 
the form of waste heat and combustible gas. Mr. 
Selby-Bigge was of opinion, however, that the 
author could have given a fourth condition, which 
also applied — namely, the utilisation of exhaust 
steam from non-condensing steam-engines. Great 
- ress had been made in that direction also, using 
th low-pressure and mixed-pressure steam-tur- 
bines. But the crux of the whole question, he 
repeated, was the cost of the Board of Trade unit, 
and as to this each works could only decide indivi- 
dually. If a works put down its own generating- 
station, it should reckon to include 124 per cent. for 
depreciation upon the capital charge involved. The 
speaker added that he had recently been on a 
journey through Westphalia, where he had seen 
valuable waste assets in the form of exhaust steam 
and blast-furnace gas, which should result in the 
current being produced at the rate of about one 
farthing per Board of Trade unit. From coal cur- 
rent could be generated at the rate of 0.35d. to 
0.4d. per unit in large quantities, including depre- 
ciation. That the supply of current to collieries in 
the district had not as yet reached the development 
which had obtained in the case of other industries 
was only to be expected, seeing that the collieries 
had the coal at their disposal, and did not give to its 
consumption the same attention as did the works- 
owners. In the matter of surplus energy available 
at a works, he asked the author whether his 
proposal was eventually to take it over in the form 
of current in his own mains. The question of co- 
operation with a power company, with regard 
especially to the disposal of the waste assets which 
a firm had at its disposal, formed, in the opinion of 
the speaker, also a matter which could only be 
decided in every separate case, and not generally. 
The engineering skill which Mr. Merz had shown 
in putting down, not only the power stations, but 
also the necessary mains and leads, was deserving 
of all praise and credit; and the power-suppl 
companies he dealt with were the only Britis 
supply companies which had met with success. 

r. Greiner, in continuing the discussion, made 
reference to a remark, put forward earlier by the 
Chairman, to the effect that electricity should be 
left out of the discussion, and added that he would 
like to put a question from a commercial point of 
view. He asked whether Mr. Merz could state at 
what price the power-supply company sold the 
Board of Trade unit? At the Cockerill Works all 
the departments were separate from each other 
commercially ; the electric department, for example, 
received the gas at a given price per cubic metre 
from the blast-furnace department, and sold current 
at a given price per Board of Trade unit to all the 
departments ag og the works. The electricity 
department sold the Board of Trade unit at $d., 
one-third of which it paid the blast-furnace depart- 
ment for the supply of gas, both departments 
making a profit out of the transaction. e annual 
profit made by the electricity department worked 
out at about 10,0001. They had at their works eight 
blast-furnace gas-driven sets developing 10, 
horse-power, the total power available, including 
coke-oven-gas-driven sets, being 11,000 horse- power. 

Co-operation in the matter of current supply was 
a very good arrangement indeed ; in Belgium there 
were three or four co-operative works, but, unfor- 
tunately, they all had different systems, and this 
formed a source of trouble. If there had been a 
large co-operative cee on the lines set forth 
in the paper, works would have had an outlet for 
their spare energy, and the Cockerill Company 
would have entered into an agreement with the 
company, and this arrangement would have made 
for regularity in the current suppl at their works ; 
for, as matters now stood with them, it occurred 
that on Mondays, and also sometimes on Tuesdays, 
they had more current available than they could use. 
With them, therefore, co-operation on the lines in- 
dicated would mean having at their disposal an 
electricity fly-wheel, if he might so express it. 
They were now studying in what manner they 
might turn this occasiona ae to account, 
one of the uses they were considering being the 
fixation of nitrogen, on which point he hoped to 
read a paper at a forthcoming meeting. 

Mr Ww. Hawdon stated that the question as to 
whether gas-engines or a steam-driven plant should 
be put down resolved itself into that of fuel con- 
sumption, the former required less gas than the 
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amount consumed under the boilers ; but in the 
calculations due regard should be given to capital 
expenditure. At Messrs. Samuelson’s works steam- 
turbines had been put down, using the exhaust 
steam from the blowing-engines, and such a plant 
formed a manner of utilising an available waste, 
He felt confident that works which did not own a 
steel-making plant, and had no outlet for the extra 
power they might produce, would be glad to enter 
into an agreement similar to that illustrated by 
the author of the paper. One point was quite 
clear, at all events, and that was that when exhaust 
steam was available for the production of power, it 
paid to use it. He —— ted Mr. Merz on the 
pluck and ability he had shown, and was sure that 
the subject dealt with by him would receive much 
attention. 

Mr. D. Carnegie said that at Sheffield one knew 
exactly what amount of current one could obtain 
to meet one’s requirements ; there was also a slid- 
ing scale on which the purchasing price was based. 
The works in Sheffield utilising current were 
numerous, and the power they needed varied from 
100 horse-power up to 5000 and 6000 horse-power 
in some cases, so that a central power-supply 
station formed a most suitable and valuable arrange- 
ment. Many firmsin the Cleveland district were 
concerned ‘about their power and the transforma- 
tion of their plant; he asked at what stage Mr. 
Merz recommended a user to introduce a separate 
installation in his works, and the cost at which 
power could be supplied, so that some idea could 
be arrived at as to whether the existing plant at 
works should be maintained, or. the power taken 
from the supply company. At Messrs. Osborne’s 
works there was a -volt motor for the mills 
which took current at 0.6d. per unit when coal was 
at 5s. 8d. per ton, an increase in the price of coal 
increasing the cost of the Board of Trade unit. 
His opinion was that an electrically-driven mill was 
more economical than a steam-driven one. 

In replying to the discussion, Mr. Merz stated 
that the steam plant which the United States Steel 
Corporation contemplated putting down at Gary 
was to act as a reserve, and well eventually com- 
pensate for the fluctuations which occurred in the 
demands for power ; perfect coincidence between 
supply and demand was very difficult to obtain. 
The fact that the number of coal-fired stations 
given in the paper, compared with those utilising 
waste heat, showed that the horse-power developed 
in the latter was at present only about 15 per cent. 
of the total, demonstrated very clearly the neces- 
sity that existed of understanding exactly what it 
was possible to effect by the utilisation of waste 
heat. It was quite probable, added Mr. Merz, that 
in the district under consideration half the installa- 
tions would next year be working with waste heat. 

The direct utilisation of waste gases for driving 
——- had been touched upon, and he ex- 

ressed the hope that these engines would be very 
argely adopted in the district. In some cases it 
would pay to use them, and he could only say that 
his company would very gladly co-operate with the 
blast-furnaces in this matter also. e use of gas- 
—— was surrounded with many advantages, and 
it did not interfere in any way with the principle 
outlined in the —_ 

As regarded the price charged for power, he re- 
gretted it was not possible to state this apart from 
other figures and conditions, and especially apart 
from the load factor ; without knowing the latter 
one could not say whether the price was a low or a 
high one. The 0.4d. mentioned by Mr. Selby- 
Bigge might be high or low, according to the cir- 
cumstances of the case. The purchase of power 
from an outside source of supply might be con- 
sidered as settled, and all people living in a district 
where such a supply was available, and who put 
down a new power plant of their own while having 
no waste energy at their disposal, could only be 
considered as cranks, and he was afraid there were 
such people in every district. His paper dealt with 
the co-operation between the supply companies and 
the works who had waste energy, and the principle 
he put forward was that the works could ts better 
by co-operation with the supply company than by 
installing a large or a small separate plant. If the 


matter were gone into in every individual case, it 
would always be seen that co-operation led to a 
balance of power being supplied to, or taken from, 
the central source of current supply. 

The Chairman, on moving a vote of thanks to 
Mr. Merz, which was carried with acclamation, 
stated that the paper just read, and the discussion 





upon it, had poecel most interesting. In the com- 
mencement the electric- power-supply companies had 
been content with covering separate parishes; then 
they had dealt with individual counties, and were 
now extending their mains over the borders of 
counties. The very first thing that had to be done 
now before putting down a new works on a given 
site was to find out what were the conditions 
ruling in regard to the electric power available in 
that district. When works had a spare supply of 
energy the power company with which they co- 
operated would purchase it; at other times. the 
company would sell energy to the works, and in 
this manner the conditions which now ruled in the 
matter of power for driving works were entirely 
different from those which obtained formerly. 
Middlesbrough and its district had also, he added, 
obtained great benefit from the power-supply com- 
panies in question. 

The next paper taken on Wednesday, the 30th 
ult., was that on 


Some Resotts oF EXPERIENCE WITH ELEC- 
TRICALLY-DRIVEN Roiitne-MI11s. 
by Mr. C. Koettgen, M. Inst. C.E., and Mr. C. A. 
Ablett, B.Sc., A.M. Inst. C.E. In this the authors 
first laid stress upon the point that the use of 
electric power for driving rolling-mills offered great 
facilities for the exact measurement of the power 
required for different classes of work ; it enabled 
manufacturers to ascertain how the power varied for 
different sections, and in what way it was affected by 
variations in temperature and in the quality of the 
metal dealt with. The total power required per day, 
or per shift, could be read directly from a suitable 
integrating meter. Instruments could also be used 
for tracing records automatically, and a series of 
such records was illustrated in the paper. This 
formed a most simple means when compared with 
the work entailed by calculating the very numerous 
diagrams which had to be taken with a steam- 


engine. 
_ were given in the paper to show the 
wer required in kilowatt-hours per ton for rolling 
ifferent sections. The paper also dealt with the 
determination of the motor-power, and with the 
overload on the motor; a considerable margin, it 
was stated, should be allowed between the maxi- 
mum power which was probably necessary and that 
which the motor could give, seeing that the maxi- 
mum power required was frequently wanted towards 
the last passes, when the material was becoming 
cold, and a comparatively small variation in the 
temperature of the material was found to havea 
very considerable effect on the power required for 
rolling. The action of a fly-wheel and the provi- 
sion of an automatic slip resistance, varying with 
the class of motor chosen, were carefully gone into, 
and the statement was made to the effect that it 
was almost invariably found that when a steam- 
engine drive was replaced by an electric motor, a 
greater output was obtained from the mill ; but to 
gain the full advantage of the increased output 
ible with an electric motor, the electrically- 
Sine tilting, or lifting, tables had to be arranged 
to work reasonably fast also. 

Seeing that the armature of a three phase motor 
ran with a comparatively narrow air-gap, it was desir- 
able that the wear of the bearings should be as small 
as possible, so as to keep the armature central in 
the field. To secure this, the bearings were always 
made with ample bearing surface in proportion to 
the weight of the armature and shaft, so that the 
pressure per square inch on the bearings was kept 
very low. Illustrations of couplings for driving 
were given, and their action described ; the paper 
also contained tests made with an Ilgner fiy-wheel 
converter set and a reversing-mill motor working 
a reversing cogging-mill, the torque in ton-metres 
being entered into. 

Mr. Lamberton, who opened the discussion, was 
of opinion that the paper was a most interesting 
one, not only in what it said, but also in what it 
did not reveal. The opening statement was to the 
effect that clear data could he easily obtained at 
any time with regard to the power required, but 
what the paper did not say was the cost of rollin 
in pence per ton; and if the commercial aspect 
the question had also been put forward, the paper 
would have been rendered much more valuable. 
The question as to whether rolling-mills which ran 
continuously—three-high mills—should. be electri- 
cally driven, was one to which due consideration 
might well be given, in those cases where chea 
power was available. But he had his doubts wi 





regard to the applicability of the electric current to 
reversing mills. The previous day the members 
had had the opportunity of seeing a fine installa- 
tion of an electrically-driven mill recently put down 
at one of Messrs. Dorman, Long, and Co.’s works, 
and he hoped that in the course of next year data 
would be available as to the cost of working that 
installation. The construction of electrically-driven 
mills was partly directed against him (the speaker), 
for he built reversing steam-driven mills. But he 
was not afraid, and his occupation had not yet 
quite gone from him. These reversing steam-driven 
mills, working eventually in conjunction with 
Parsons or Rateau turbine sets, constituted in- 
stallations for the cheap running of which there 
was no need to make any apology. Should elec- 
trically-driven rolling-mills sound the death-knell 
of those driven by steam, they would, of course, all 
have to face the altered situation: So far, however, 
the electric plant was a costly one, and the clutches 
used were unmechanical, bat if these could be 
improved there might be life in them. It was 
necessary to wait some time longer, until further 
particulars were obtainable, to be in a position to 
say more on the subject. 

Mr. W. J. Larke, who followed, referring to the 
statement made by the authors to the effect that 
experience showed it to be desirable that the motor 
should be able to give, as a maximum overload, a 
torque corresponding to twice its normal full-lcad 
rating, expressed the opinion that for a cogging 
mill three times the full-load torque was a very 
desirable figure to adopt. In regard to the results 
given in the paper, indicating that, in the instance 
stated, the fly-wheel had reduced the maximum 
power which the motor was required to give from 
1980 to 1200 horse-power, he also differed from the 
authors, for he had found that it reduced the power 
taken in a much greater proportion. He did not 
totally agree with them either in the matter of the 
slip-resistance, placed in the rotor circuit of a three- 
phase motor, being governed entirely by the cost of 
power, since, as was stated by the authors, if a 
greater slip was employed, there was a greater cost 
involved, due to loss of power ; for, in his opinion, 
if an excessive slip were adopted, the correct work- 
ing of the whole system was reduced. 

The authors, Mr. Larke continued, had stated 
that the loss which was avoided by the use of an 
automatic slip-resistance was only a very small 
part of the total loss in the resistance, the gain 
in efficiency throughout the daily run, when the 
maximum load occurred pretty frequently, having 
been shown to be less than 1 per cent. Ina 
word, it appeared that the automatic slip-resist- 
ance made for regulation, and had not the sav- 
ing effect which at first sight appeared possible. 
This was no doubt the fact ; the maximum load, it 
was true, was only required during short periods, 
but, nevertheless, an automatic slip-regulation 
should be fitted in the machine. The other advan- 
tage referred to, and which it conferred—namely, 
that of enabling the fly-wheel to gain speed more 
quickly during the periods of light load—might be 
said to be its principal advantage, for it tended to 
equalise the load, or the demand, on the machine. 

With regard to the size of a reversing-mill motor 
running at constant speed, and of the variable- vol- 
tage generators of the fly-wheel converter set, being 
settled entirely by the torque which the motor had 
to give, when designing the plant the fact should 
not be lost sight of that the electric machinery was 
liable to become heated ; in fixing the capacity of 
a plant this fact should be duly taken into account. 

Mr. H. Crowe advocated a combination of both 
a steam and an electrical plant in rolling-mills. That 
electricity would be the power of the future was no 
doubt true. Energy was allowed to waste, but this 
waste would not go on much longer, and the advan- 
tage of electricity was that it enabled this waste to 
be utilised. 

Mr. Greiner stated that the om of speed 
should be effected automatically, and that the con- 
nection between the motor and the mill should be 
by an elastic coupling ; this was indispensable. The 
use of current for driving reversing-mills had been 
studied in Germany, where a number of installa- 
tions were being put down, varying from 8000 to 
13,000 horse-power. These had become possible 
owing to the Ilgner fly-wheel | converters. _The 
question, however, was to be decided commercially, 
and the electric driving of reversing - mills was 
almost as economical as steam-driving where blast- 
furnace was available. Where coal was used for 
raising the steam, electric driving was more expen- 
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sive than steam driving. In the first case the rolling 
per ton of ingot cost sixpence, and in the second 
ninepence. 

In replying to the discussion, Mr. Ablett stated 
that the authors had given the power per ton 
required for rolling, instead of the cost of rollin 
in pence per ton, simply because the cost vari 
greatly in different districts. The power required 
for the work specified in the paper being given, 
it was an easy matter for everyone to figure out 
the cost according to the local conditions ruling in 
each separate case. All the results given in the 
first part of the paper applied to continuous-runnin 
mills and continuous-running motors. The slip | 
to a loss of output, and 8 to 10 per. cent. was the 
figure he (Mr. Ablett) had in his mind. The auto- 
matic slip regulation made it possible for the fly- 
wheel to regain: its speed very quickly ; this, of 
course, depended upon the interval between the 
passes. The torque did determine the size of the 
inotors, and as these worked intermittently, their 
heating was not a condition which needed any very 
special consideration ; the torque was taken into 
one when designing the rolling: mill equip- 
ment. 

From the commercial point of view, comparisons 
4s to cost were difficult to arrive at, as the power 
taken was affected by a great number of considera- 
lions, some of which were local and some general. 
‘iuch depended upon the way in which the prime 
mover was driven, the material that was to be 
rolled, the load on the equipment, and the tem- 
perature of rolling. 

After a cordial vote of thanks had been given to 
the joint authors, the next paper on the list was 

















read in abstract by its author, Mr. Sherard Cowper- 
Coles. This had for its title :— 


Tue Propvuction or FinisHep [Ron SHEETS AND 
Tuses in One OPERATION. j 


It described an electrolytic process for making 
tubes, cylindrical vessels, sheets and wire, in one 
or two operations from crude or scrap iron, or 
direct from the ore, without the processes of smelt- 
ing, rolling, or drawing, and at a cost which had 
hitherto been thought impossible. The paper opened 
with an history of the various researches made in 
the domain of electrolytic iron manufacture by a 
number of scientists and by the author. In 1898 
the latter made a number of experiments on the 
production of electrolytic iron plates, and produced 
plates of considerable thickness, but in such a 
rough condition that they required smelting and 
rolling ; the rate of deposition, moreover, was so 
slow as to render the process impracticable, and it 
was not until the year 1900 that he succeeded in 
obtaining some small tubes, which were exhibited 
to the members attending the meeting. Some of 
the chief difficulties encountered were gas lines and 
pits, and exfoliated deposits. It was not until the 
present year that sheets and tubes were obtained 
of a quality equal to steel, and with a surface that 
required no after treatment, such as rolling or 
drawing ; and samples of these were exhibited also. 
The plant required for the work was illustrated 
and described in the paper ; a diagram showed the 
progress of the electrolytic depositing process, and 
photo-micrographs illustrated also the texture of 
the electrolytic iron obtained. In concluding his 
paper, the author hoped at a future date to make 





a further communication regarding some important 
developments now in progress. 

In moving a vote of thanks to Mr. Cowper-Coles 
for his paper, the Chairman invited members to 
contribute to the discussion by correspondence, 
adding that the Institute would look forward to 
the further communication on the subject which the 
author had referred to. 

The last paper taken on Wednesday was on 


Tae Furuxe Development or THE MetTatL- 
Mixer AND THE Oren-HeartH Process. 


This was written by Mr. Arthur E. Pratt, Assoc. 
R.S.M., B.Sc., and, as time was very short, its title 
only was announced. Dealing first with the mixer, 
the author states that it is at present used mainly 
for the following purposes :—To save re-melting ; 
to secure a constant stock of metal of uniform 
composition ; in special cases to effect desulphurisa- 
tion by the use of high manganese metal ; and in 
all cases there is a certain amount of purification, 
in addition to uniformity; but this is usually an 
incidental advantage rather than one of the definite 
objects of the mixer. The paper then gives the 
history of the development of the mixer, states the 
various methods fullowed in the firing, and the 
sizes of such vessels used by different works; it 
also gives data on the purifying action of the mixer, 
and suggests further applications for this apparatus. 

The second portion of the paper dcals with “A 
New Steel-Making Process.” In this the author 
describes the present working of the open- hearth 
process and considers separately its three phases. To 
carry out these three phases he would propose three 
types of furnaces—namely, a large yac-fired metal- 
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mixer or a large tilting open-hearth furnace, the 
‘* finer ;” a furnace, the ‘‘scrapper” of similar 
design to the finer, but having a large heat supply, 
so as to work at very high temperatures ; a series 
of furnaces to be styled the ‘‘finishers.” The 
scrapper would be continually melting down scrap, 
the finer continually performing the exothermic, 
and the finisher continually orming the endo- 
thermic reactions. This would not involve three 
furnaces instead of one, as might appear at first 
sight ; each furnace would specialise in one period, 
instead of performing all three phases in turn. The 
result of the method of working advocated by the 
author would be the production of the same en, 
which now obtains in a given plant in considerably 
less time. 

In thanking the author, the Chaisman invited 
discussion on the paper by correspondence. The 
proceedings were resumed on Thursday, the Ist 
inst., and the first paper taken was one by Pro- 
fessor W. A. Bone, Ph.D., D.Sc., F.R.S., and Mr. 
R. V. Wheeler, D.Sc., on ‘* Further Experiments 
upon Gas-Producer Practice.” 


Gas-Propucer PRACTICE. 


This paper we shall publish later. It was 
read in abstract by Professor Bone, who stated 
that it formed a continuation of the paper he and 
Mr. Wheeler had read at the spring meeting of 
1907. We reproduced this paper at the time, 
and recorded the discussion which it gave rise to, 
in ENGINEERING, vol. ]xxxiii., pages 639 and 659. 
The present paper summarised the results which had 
been obtained since the last one was read, and these 
results demonstrated, said Professor Bone, that 
the criticisms which had been put forward on the last 
occasion had not been well founded. The results 
were contained in the tables which formed part of 
the paper. The question of steam saturation tem- 
perature had been carefully dealt with, and this 
was kept as low as possible compatible with good 
working at the base of the producer. The appen- 
dices, added Professor Bone, gave a comparison 
between the latest results obtained and those given 
in the former trials, also a note on the possible 
changes in the composition of the producer-gas in 
passing through the hot regenerators of a furnace 
through the operation of the reversible reaction 
CO + OH, <— CO, + H,; the latter formed an 
important question, which he could not enlarge 
upon as yet; he was — drawing attention to it, 
and hoped there would occur an opportunity of 
expressing an opinion upon it in the Tecselin. 

In conjunction with this paper, the following one 
on the list, by Professor H. E, Armstrong, was 
taken. This is reproduced in full on page 493; 
it is entitled 
Tue Screntiric Contro, or Fue, Consumption, 
and, on laying it upon the table, Professor Arm- 
strong thanked the Institute for having afforded 
him an opportunity of voicing the matter. Fuel 
was growing scarce, and it was absolutely neces- 
sary that we should husband our fuel stores 
as much as we possibly could. The problems to be 
met were greatly perplexing, a new attitude had 
to be adopted in considering them, and everyone 
had to co-operate, not only, perhaps, in regard to 
the consumption of fuel, but also in the matter 
of the manufacture of steel, for there was much in 
the processes of steel manufacture that we did 
not understand fully as yet. He referred to the 
work carried out by Sir Hugh Bell’s father with 
reference to the working of the blast-furnace ; 
since that time steel-making had come to the fore, 
and Professor Armstrong asked whether it was not 
time to do for steel what Sir Lowthian Bell had 
done for iron. 

Mr. Axel Sahlin, dealing more particularly with 
the paper on gas-producer practice, asked first to 
make a reservation to the effect that it was difficult 
to speak generally on producers. There were, 
he said, two factors to tak: into consideration— 
coal and labour—and labour varied more consider- 
ably than coal did ; and should objections be raised 
to what he said, he would add that in this matter, 
as in all others, it required exceptions to prove 
the rule. The authors had pointed out the im- 
portance of having a low temperature of satura- 
tion ; they had given great care in putting their 
figures forward. As a builder of gas-producers, 
he had been shown a gas-producer plant in Ger- 
many working with about 45 deg. Cent. saturation 
temperature without the trouble which Professor 
Bone referred to in his paper as regarded slack 





choking the fire-bars, for there were no fire-bars 
used. e rate of combustion in the paper was very 
high—about 35 lb. per square foot. He found 
that the fuel bed would gasify under the best 
conditions with probably 121b. per square foot. 
This capacity might be low, but it might be pre- 
ferable to increase the plant than to try higher 
individual capacity. Mr. Sahlin then added a 
few brief remarks regarding various types of Con- 
tinental producers. Reverting to the statement 
made by the authors, to the effect that they 
had a foreman and four workmen during the day- 
shifts, and a foreman and three workmen during 
the night-shifte, all of whom entered thoroughly 
into the spirit of the thing, and manifested a keen 
interest in the success of the experiments, where, 
asked he, would -works, steel-works, and mills 
find such men? In this lay the weakest point, for 
practical purposes, of the method adopted by the 
authors, and which had le@ to such good results. 
He was carrying out experiments of a far-reaching 
nature ; the results he hoped to put forward at a 
future meeting. He had reached a rate of gasifica- 
tion of 32 lb. per square foot. There was a great 
field available for producers, and there was no 
doubt that in the near future they would be found 
at the pit-head of every colliery, where refuse would 
be converted into power, and this transported 
without troubling the railway companies. e was 
very glad to have secured the scientific advice of 
Professor Bone. 

Mr. A. Lindsay-Forster, who followed, stated he 
had been working for come time with the same ends 
in view as the authors, and had also experimented 
with steam-injectors for supplying the blast. His 
results, however, had had to follow the require- 
ments. With regard to the superiority of the posi- 
tive blower mentioned by the authors, he could 
not agree fully to this, and he decided to see how 
far he could get a satisfactory result with injectors. 
He fitted these, for this purpose, with pressure- 
gauges and thermometers. The bad reputation of 
the steam-jet was due to the way it was made and 
used, it being often only a piece of pipe stuck in a 
hole. As yet he had not been able to work below 
about 52 deg. Cent., but special injectors now being 

ut down were expected to meet the requirements. 
ith a positive blower and a blast temperature of 
55 deg. Cent., the percentage of combustible was 
35.8; when the blast was supplied saturated at 60 
deg. Cent., the percentage of combustible was 32.2. 
With the injector, the saturation temperature varied 
from 57 to 65 deg. Cent., or not far from an average 
of 60, and the average combustible 33 per cent., as 
against 32.2 with the positive blower. With another 
series of experiments, they had a blast temperature 
of 52 deg. Uent., the percentage combustible being 
35.7. He could not give results with steam-jets to 
compare directly with those of the authors, obtained 
with positive blowers. He stated a few other figures 
which showed some variations, but these were not 
due to the injectors, but to slight mishandling and 
neglect. They had to put up with ordinary men, 
who were not regularly supervised. If more care 
could have been taken with a view to putting the 
results before a meeting, he would, perhaps, have 
been able to announce good figures. The authors, he 
added, preferred to use raw gas for basic furnaces, 
and he asked whether they had tried to use in the 
two central-blow producers the same quality of 
fuel as in the other plant, the same rate of gasifi- 
cation, temperature, and saturation of blast, and 
whether they could not have obtained practically 
the same gas with injectors. He showed a diagram 
he had = roughly, and added he had never 
been able to get the same results as the authors in 
carbon monoxide. 

Mr. R. C. V. Whitfield found the authors had 
proved the results given in their former paper. As 
to arrangements being made to work a 25-ton basic 
open-hearth furnace, as referred to in the paper, he 
did not think the results of the trials made were 
considered further than from the point of view of 
combustible produced in the gas. The authors could 
not, he — get the same gas from an ordinary 
producer. The coal consumption at furnaces was 
very much reduced by using producers. 

Professor Bone, on replying, said that a full 
answer would be given by correspondence. As 
regarded the rate of gasification in Germany, it 
was quite true that they worked there with a 
steam saturation temperature of 45 deg. Cent., that 
there was no clinkering trouble, and that they were 
Fraitying about 12 lb. per square foot using cold 

last. In the authors’ trials the rate of gasification 





was about double, and the blast was superheated. 
They had much more fusible ash in their coal than 
there was in the German coal. In Germany they 
could therefore work with 45 deg., and the authors 
could not do so owing to clinkering troubles. The 
bulk of the labour referred to in the paper was in 
the gas-washing plant, and no more labour than the 
ordinary was expended on the producer. There 
was no difference in the labour on account of the 
trials. They used skilled labour, and Mr. Wheeley 
had trained his men to a correct understanding of 
their work. Better results would always be 
obtained if more attention was paid to the men’s 
responsibility ; this had been effected. 

There could be no question as to the superiority 
of positive blowing where they had a large plant to 
deal with, and where the loads upon the producer 
varied. It made it possible to check the rate of 
gasification to meet the demand much better than 
with a steam-injector. He was a great believer in 
the efficiency of superheat in gas-producers, and 
with this the positive blower was almost essential. 
They could not obtain the same quality of gas from 
the central blowing producers; those producers 
gasified at a much lower rate. The authors kept 
their steam saturation temperature as low as pos 
sible ; they tried to avoid clinkering, dependent 
upon the quality of the ash, and they used super- 
heated blast to obtain as high a rate of gasification 
as possible. 

After a few remarks by Professor Armstrong, 
who said that sufficient notice had perhaps not 
been given to the remarkable quality of gas pro- 
duced by the authors—it contained 30 per cent. of 
carbon monoxide, and this was a good result, 
—— where the gas was used in furnaces— 

he Chairman expressed the opinion that the 
two papers would form valuable additions to the In- 
stitute’s records, dealing as they did with economy, 
a subject that was ever present in their minds. 

The third paper taken on Thursday was by Mr. 
Alfred Harrison and Mr, R. V. Wheeler, D.Sc., on 


Tue CHemicaL ConTROL OF THE Basic Open- 
HeartH Process. 


Oa presenting this paper, Mr. Wheeler said that 
the intention had been to prepare a framework on 
the subject rather than a complete étude, the object 
being to draw attention to the very large scope 
there was in industrial undertakings for chemists. 
The basic open-hearth process, for example, was 
essentially a chemical problem, and the paper 
showed how far the chemist could control the pro- 
cess and follow the reactions which took place. In 
iron and steel works the chemist was too often re- 
garded as merely an analyser. 

Mr. Greiner, in opening the discussion, said it 
was quite certain that steel-makers had to follow 
all the phases which occurred in the furnaces ; 
great variations took place in these in the course of 
a heat, and it was necessary that the steel-maker 
should know at all times what was the composition 
of the bath. At the present time a spoon-shaped 
ladle was used, a small quantity of metal was taken, 
this was cast in a very small ingot mould, and the 
ingot thus obtained was hammered down, broken, 
and the fracture examined. The authors proposed 
analyses ; this would be a good course to take, pro- 
vided the analyses could be carried out sufficiently 
rapidly. At the Cockerill Works they had simple 
means of making analyses very quickly ; the pro- 
portions of carbon, sulphur, manganese and phos- 
phorus were ascertained in a very few minutes, and 
the composition of the bath was known at almost 
every instant. 

Mr. Saniter quite agreed with the authors as to 
the value of thoroughly trained theoretical chemists 
in the works ; but he remarked that before they 
were fit to take control in the works, and become of 
value there, they had much to learn. No matter 
how well they had been trained, they had to start 
and learn those practical limitations imposed by 
other laws than those of chemistry, for steel-making 
was essentially a matter of compromise. Although 
the authors disclaimed the intention of referring 
to the elimination of impurities in the basic open- 
hearth process, yet in the commencement of their 
paper they said that the elimination of sulphur 
could in no way be relied upon, and low-sulphur 
pig iron had to be used if a low-sulphur steel was 
to be obtained. He found, however, on referring 
to the tables given in the paper, which, he pre- 
sumed, stated examples of their regular practice, 
that they had successfully reduced the sulphur 
from 0.08 to 0.035 and 0.04, and he found they 
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were using the Saniter process for this purpose. It 
seemed daa to come to Middlesbrough, where 
hundreds of thousands of tons of steel per annum 
were desulphurised by this process, to say that there 
were no means of desulphurising in the basic open- 
hearth, The authors me attributed to the Talbot 

rocess @ desulphurising reaction which had never 
oon claimed by its inventor. The first table given 
did not show a loss of manganese proportionate to 
the elimination of sulphur found by the authors. 

Quick methods for analysis had been in use for 
the last ten years at least. He, Mr. Saniter, would 
regard it as very undesirable to boil a colour carbon 
in a gas flame with a view to arrive at a correct 
result. Sulphur was very conveniently and accu- 
rately estimated by absorption in caustic soda and 
trituration with iodine solution. As regarded the 
turbidity phosphorus method, after taking con- 
siderable trouble, the authors appeared to have 
failed to overcome their difficulty, and this diffi- 
culty had been overcome at the Clarence Works 
many yeats ago by dissolving the steel in 1.2 speci- 
fic gravity nitric acid and then adding a nitric acid 
solution of nitrate and chloride of ammonia before 
adding the molybdate. 

In moving a vote of thanks to the authors the 
Chairman invited written discussion on the paper. 


Oruer Papers. 


The other papers on the ay by Pro- 
fessor H. C. H. Carpenter, M.A., Ph.D., on 
‘The Freezing Point of Iron ;” by Mr. A. Jouve, 
Paris, on ‘‘ Influence of Silicon on the Physical 
and Chemical Properties of Iron ;” and by Mr. E. 
Demille Campbell, on ‘‘ The Constitution of Carbon 
Steels””—were taken as read. They will appear in 
the Proceedings of the Iron and Steel Institute, 
together with discussion by correspondence. 

On a vote of thanks, moved by Mr. Lamberton 
and seconded by Mr. Gledhill, the meeting came to 
a close. 

Excursions on Wednesday took place to the new 
graving docks and shipbuilding yard of Smith’s 
Dock Company, Limited, of which we gave an 
illustrated description on page 432 ante; to the 
Cargo Fleet Iron Company, Limited; to Messrs. 
Bell Brothers, Limited, Clarence Steel Works (see 
page 409 ante); to the North-Eastern Steel Com- 
pany, Limited, and the Skinningrove Iron Com- 
pany, Limited. On Thursday members visited the 
works of Sir B. Samuelson and Co., Limited, 
those of Messrs. William Whitwell and Co., Limi- 
ted, of Messrs. Richardsons, Westgarth and Co., 
Limited, and of the Darlington Forge Company, 
Limited. 

On Friday last, the 2nd inst., visits were paid to 
the power stations referred to in Mr. Merz's paper, 
and illustrated in this issue. 





THE BRITISH ASSOCIATION AT 
DUBLIN. 


SECTION A.—MATHEMATICAL AND PHYSICAL 
SCIENCE. 


(Continued from page 438.) 
Passing to optical researches, we begin with the 
only communication brought before the Mathema- 
tical Department which we shall be able to abstract. 


Extension or Optictat Ipgas TO THE ELEcTRO- 
MAGNETIC FIExp. 


In his paper on “‘ The Extension of Optical Ideas 
to the General Electromagnetic Field,” Professor 
FE. T. Whittaker pointed out that the resolution of a 
beam of light into two components polarised at right 
angles to each other led to an expression of the 
state of the luminiferous ether in terms of two 
potential functions, one for each of the polarised 
beams, not only in the case in which the disturb- 
ance consisted simply of luminous or electromag- 
netic waves, but also in the more complicated case, 
when electrostatic changes and voltaic currents 
were present. The ether thus a red to be a 
medium with two essential qualities, which were 
both scalar (like the temperature and pressure of a 
gas), and the various vectors, in terms of which the 
eletromagnetic field was usually specified (e.g., the 
elastic force and magnetic induction), were really 
derived from the variations of these two qualities 
in space and time. 


Tue Psoromerric STANDARD oF THE NATIONAL 
Puysica, Lasoratory. 


Dr. R. T. Glazebrook, F.R.S., Director of the 
National Physical Laboratory, dealt, in a paper on 


“The Photometric Standard of the National Phy- 
sical Laboratory,” with some minor, Fe important, 
rs of international agreement. eir standard, 
e said, was the 10-candle-power Vernon Harcourt 
pentane lamp, the light intensity of which de- 
mded to some extent on the pressure and humi- 
ity of the atmosphere in which it was burning. 
As flames were probably all affected to the same 
degree by these factors, their influence had not been 
determined, until the photometry of glow-lamps 
became important, and then Liebenthal, of the 
Reichsanstalt, had made the first experimental deter- 
mination. In 1904, Mr. C. OC. Paterson had pro- 
posed theformula: candle-power = 10 + 0.066(10—e), 
where ¢ was the number of litres of aqueous water 
vapour in a cubic metre of air. The lamp thus 
had its standard value‘when e was 10; or, in other 
words, the standard humidity of the air was 10 
litres of moisture per cubic metre. This condition 
had been chosen as the av humidity of the years 
1897 to 1899, both at the Kew Observatory and at 
the Meteorological Office. The humidity in that 
case was measured by the ordinary wet and dry bulb 
thermometers without ventilation. But the Inter- 
national Commission on Photometry, meeting at 
Ziirich in 1907, had recommended the Assmann 
ventilated wet and dry bulb thermometers of the 
Reichsanstalt. 

Further experiments had therefore been made, 
and it hai been ascertaiived that in the extremely 
still photometer room the indications of the two 
kinds of hygrometers might differ by as much as 
20 per cent. According to the probably more cor- 
rect Assmann instrument, the moisture was onl 
8 litres, when the unventilated 
cated 10. Paterson’s formula 
C.P. = 10 + 0.066 (8 — e), a 
moisture approximately 8 litres. But Inter- 
national Cpnmieiiee had accepted 10 1 as 
normal, and if the alteration were approved of, the 
standard of the Laboratory and of the Engineering 
Standards Committee, which had been in use for four 
years, would have to be changed by about 1.3 
cent, The Laboratory had hence resolved not to alter 
the light value, but to adopt the 8 litres as measured 
by the Assmann instrument as standard condition 
of humidity, and the Gas Referees concurred in 
that view. In informing him of the opinion of the 
Referees, Professor Boys had stated that they recog- 
nised the advantage of the very simple relationship 
of the primary standards which followed from the 
selection of this degree of humidity. 

As regards the international comparisons, Dr. 
Glazebrook continued, Liebenthal’s ratio: Hefner/ 
Pentane candle was 0.909 ; Paterson’s, 0.907 ; and 
that of Perot and Laporte slightly higher. The 
Reichsanstalt and the ‘National Physical Eaheretecy 
agreed thus, except as to the moisture, which was 
8.8 at the Reichsanstalt and 8 at Teddington. 
Giving the ratios for the different conditions, Dr. 
Glazebrook pointed out that the ratio: Hefner 
candle at 8.8 litres to Pentane candle at 8 litres 
was 0.903, or nearly 0.9, so that for —_— pur- 
poses we might accept the standard Hefner candle 
as 0.9 of the standard Pentane candle. 

The Bougie décimale (0.104 of the Carcel) was 
practically the same as the Pentane candle (more 
exactly the Bougie was 1.006 times greater), and as 
the American candle was the same as the English 
standard, the relations were very simple. The 
National Physical Laboratory would hence advo- 
cate this ratio 0.903 instead of the last approved 
of—0.915 (Hefner at 8.8 litres to Pentane at 10 litres 
= 0.915). Further experiments were, however, 
needed, as the direct comparisons between Pentane 
and Hefner lamps were not quite in agreement ; 
the figures of Paterson, Fleming, Sharp, and Hyde 
differed. One other point remained to be settled. 
Dr. Vernon Harcourt had pointed out that he, 
with most chemists, reckoned the litres of moisture 
per cubic metre of total gases ; the Reichsanstalt 
reckoned moisture ¥y, cubic metre of pure dry air, 
and they had at Teddington so far followed the 
Reichsanstalt in that respect. They were going to 
suggest to change this, however. 

¢. Vernon Harcourt remarked that he was glad 
the Laboratory was so well completing his work ; 
the influence of carbon dioxide in the air might be 
neglected, not that of moisture. There was no 
further discussion. 







A New Tarez-Cotourn CaMERA. 
Sir W. de W. Abney, K.C.B., F.R.S., exhibited 
and described a ‘‘ New Three-Colour Camera” of 





great ingenuity—a portable box of the usual dimen- 





sions. The poimt for the amateur, he said, was to 

be able to take. three i on the same plate. 

When the plate was divided into three strips, and 

a special lens in front of each division, the 

lenses ee be at t angles for the different 
an 


age effects would be introduced. 
had hence ado a central lens combined 
with reflectors for 


ee images, consisting of 
mirrors under 45 deg. and lénses. There might be 
a certain distortion in side images relatively 
to the central image j that did not much matter 
for three-colour work, for which the red and green 
were essential; the blue might be a little out of 
focus. But that camera was only suitable for a 
fixed focus ; if we moved the Bereen, the two side 
images (red and blue) would not remain in focus 
with the central image (green). The arrangement 
finally adopted made all the second principal pointe 
at the same distance from the focussing screen, so 
that the focussing was equally correct with near 
objects for the three images. There were the cen- 
tral lens and three pairs of bi-concave and convex 
lenses in the camera exhibited, of 6 in. focal length. 
As regards the mirrors, Sir William considered 
varnished silver on glass too difficult to manipulate ; 
such mirrors were no good to travellers, he ex- 
plained afterwards to Professor Worthington. He 
preferred metallic mirrors; speculum metal was 
too soft ; polished planed steel, recommended by 
Vernon Boys, answered when fitted with screws 
and varnished with a solution of celluloid in 
acetone. There was loss of light, but he got 25 per 
cent. of the available light. e camera only pro- 
duced negatives with exposures of about 3 seconds, 
and he printed by a kind of Ives process. 

In the discussion, Dr. Harker drew attention to the 
remarkable ne sarge hated of the cobalt mirrors 
of Cowper-Coles. . J. Milne, of Edinburgh, 


inqui about the application of the varnish, 
Professor Barrett, who occupied the chair, 
ating Sir W. Abney on his recover 


from illiess, recommended mirrors of galena, which 
did not , wad which Sir Howard Grubb 
(following erson Reynolds) had found very 
suitable for range-finders. 


ComMBINED OPTOMETER AND ENTOPTISCOPE. 


Professor W. F. Barrett, F.RS., of Dublin, 
exhibited his ‘‘ New Form of Combined Optometer 
and Entoptiscope.” The entoptiscope enables us to 
see things in our eyes, and his instrument, Professor 
Barrett explained, enabled every body to examine his 
own eye, while the ophthalmoscope was the instru- 
ment which the oculist used for examining the eyes 
of patients. The principle of the entoptiscope was 
that of pin-hole vision ; the method had been dis- 
covered seventy years ago by Listing and Donders 
(of Utrecht), but had been discarded in favour of the 
ophthalmoscope. The instrument was most simple. 
A screen of ground glass was illuminated by a 
mirror from below; above it was mounted, on a 
stand provided with a head-rest, a diaphragm, one 
for each eye, to be rotated by hand; a series of 


pin-holes of different diameters were ina 
circle in the diaphragm. The light ent the 
eye from below formed shadows of any s on 
the cornea or matter floating in the liquor. The 


nodal point was in most eyes immediately (about 
0.1 millimetre) behind the crystalline lens, 16 mil- 
limetres in front of the retina. The observer 
hence saw an enormously magnified shadow, and 
could draw this himself on the screen with the aid 
of a pencil. 

With this entoptiscope we could also discern the 
irregular radial structure of our crystalline lens 
and watch the condition of our eyes after hard 
work. We could further determine the refraction 
error in our eye, and the ‘ocular parallax ” dis- 
covered by Brewster and not fully explained so 
far, which, Professor Barrett su d, depended 
eg the magnitude of the pupil and the distance 
of the object. By adding a lens and a slightly 
silvered mirror to the instrument, such that the 
rays from the object passed through the mirror, 
and the rays from the test-card were reflected by it 
in the same direction, the instrument became an 
optometer. It could also be used for determining 
astigmatism, and for comparing colour intensitier, 
by making the comparison ray pass through a 
solution of Indian ink and watching for the ex- 


tinction of the light. 
In complimenting the author on this very useful 
instrument, Sir William A thought that ex- 


tinction tests required a rest of at least a quarter 





of an hour for the eye. Professor Barrett agreed ; 
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the head-rest allowed him to observe for quite half 
ati hour, while the ordinary oculist’s test did not 
take more than a minute. 


Tae Bowtne Point or SuLPHur. 

A paper from the National Physical‘Laboratory, 
by Dr. J. A. Harker and Mr. F. P. Sexton, on 
“The Effects of Pressure on the Boiling Point of 
Sulphur,” is of importance, because that boiling 
point is the third fixed point on which the tempera- 
tare scale of the platinum-resistance thermometer, 
probably the most exact thermometer we possess, 
is based. That boiling point of sulphur, 445 deg. 
Cént., Dr. Harker said, was accurately known; 
but the effect of pressure was disputable. Their 
new experiments gave the formula T = T, + 0.0904 
(p -- 760) — 0.0000519 (p — 760)?, where T was the 
temperature of the vapour on the air scale at pres- 
sure p (in millimetres), and T, the normal boiling 
point. As the pressure rose to 800 millimetres, 
the difference T - T, rose to + 3.53 deg. Cent., 
and as the pressure fell to 700 millimetres, the 
T-T, became — 561 deg. Cent. These values 
were sufficiently greater than those of Regnault to 
deserve attention. The difference per millimetre 
of mercury amounted to 0.096 deg. Cent. at 700 
millimetres, and decreased steadily to 0.087 deg. 
at 800 millimetres, changing sign at 760 milli- 
metres ; the effect of reduced pressure was much 
yreater than that of increased pressure. In this 
and other ee they agreed with Holborn-and 
Henning (of the Reichsanstalt). They had heated 
their sulphur in an iron tube, inside which the 


thermometer tube was fixed ; it was essential that 





Fic. 1. 


the diaphragm should dip quite 3 in. into the molten 
sulphur, of which they had 5 in. in the tube. 
Principal E. H. Griffiths, F.R.S., of Cardiff Uni- 
versity College, was glad that this important point 
had at last been settled.. It was not unnecessary 
fuss ; for high-temperature research and explosion 
work that third fixed point was most essential. 


ADSORPTION FROM SOLUTIONS AND AQUEOUS 
CONDENSATION. 


Professor F. T. Trouton, F.R.S., of University 
College, London, presented a paper on-‘‘ Analogy 
between Adsorption from Solutions and Aqueous 
Condensation on Surfaces.”’ Experiments, he stated, 
were made to determine at different temperatures 
the surface condensation or adsorption which oc- 
curred on introducing substances such as cellulose 
(filter - paper or cotton-wool) into a solution. 
Filter- paper was, ¢.g., placed in a solution of Congo 
red, and the amount of substance adsorbed per 
gramme of paper, or the avidity of taking up salt, 
was deduced from the reduction in the strength of 
the solution. This amount diminished as the tem- 
perature rose, unless the strength of the solution 
was increased to keep the amount constant. The 
curves exhibited gave the strength of the solution 
as ordinates against temperatures (0 up to 100 deg. 
Cent.) as. abscisse, and these curves, termed 
‘*isoneres,” were found to be of the same form as 
the saturation curve for the respective solute. In 
other words, the ordinates of an isonere at different 
temperatures had a definite ratio to the ordinates 
of the saturation curves. This relation was analo- 
gous to that which Professor Trouton had already 








established as holding for the adsorption of water 
vapour on cotton-wool, the concentration of the 
solution corresponding to the vapour pressure, and 
the saturation curve to the boiling-point curve. 
Both these relations followed from thermodynamical 
considerations and from the law of Clapeyron, taking 
the osmotic pressure of the solution to be propor- 
tional to the concentration. 

In discussing the communication, Professor 
Rutherford pointed out that the use of carbon as 
an absorbent for gases was practically a parallel, 
though exaggerated, case. The observations were 
also important for the cotton industry ; if the 
amount of adsorption depended upon the amount of 
moisture present, then it was unnecessary to keep 
the rooms in mills at high temperature. Professor 
Lees inquired whether he was to understand that 
dyeing might be conducted at low temperature. 
Professor 5 . J. Thomson also dwelt on the import- 
ance of the researches for gas absorption; but he 
felt doubtful about the interpretation of the ex- 
periments. 


Tue SpiasH oF A RoucH SPHERE. 


Professor A. M. Worthington, F.R.S., read a 
paper on ‘‘ A Remarkable Feature in the Splash of 
a Rough Sphere,” a subject which he had been 
studying for years, He explained that, expert- 
menting with a rough sphere (a roughened marble 
simply, ¢.y.), instead of a smooth ball previously 
used, he had observed quite different results, when 
the height of fall exceeded a certain critical value. 
With spheres 1.5 centimetres in diameter this 
critical height was reached below 70 centimetres 
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and above 140 centimetres, and a further increase to 
680 centimetres (224 ft.) made no material differ- 
ence. Below that critical height the splash was 
characterised by an upward jet thrown high into 
the air, forming above the water-surface a cylinder, 
which gradually closed above to a cup, partly dis- 
solving into splashes as it flattened. e sphere 
itself drew a sack of air after it, which contracted 
in its middle portion and then dissolved. When 
the critical “y= was passed, this sack was pierced 
by a central downward jet of the liquid (water, 
petroleum) directed from above along the axis of the 
sir-sack. The instantaneous photographs exhibited 
(in which the ball itself could hardly be distinguished 
at the bottom of a dark sack) showed that this 
downward jet was due to a permanent closing, at 
an early stage, of the mouth of the air column 
by a film of the liquid, and to the subsequent 
reduction in the pressure of the confined air 
through the piston-like action of the sphere, when 





7420. 





its momentum was large enough. With great 
height of fall the jet started some distance below 
the surface of the liquid. 


CoMMITTEE ON ELEcTRICAL STANDARDS. 


The report of the Committee on the Construc- 
tion of Practical Standards for Electrical Measure- 
ments was read by its Secretary, Dr. R. T. 
Glazebrook, and embodied two appendices from the 
National Physical Laboratory, one by Mr. E. F. 
Smith, on ‘‘ The Secular Changes of the Standards 
of Resistance at the National Physical Laboratory,” 
and the other on ‘‘ Specifications for the Practical 
Realisation of the International Ohm and Ampere, 
and Instructions for the Preparation of the Weston 
Cadmium Cell.” The Committee suggested that the 
reports of this Committee, from 1862 up to the 

resent time, should be reprinted as a memorial to 
an Kelvin ; the earlier reports, issued under the 
editorship of Fleeming Jenkin in 1873, were out of 
rint. e proposal received the approval of the 
neral Committee of the Association. In presenting 
the report, Dr. Glazebrook dealt particularly with 
the most careful investigation into the constancy of 
the resistances. Their primary standards of resist- 
ance were of mercury, the secondary standards of 
platinum, platinum-iridium, gold-silver, platinum- 
silver, and manganin. The histories of these stan- 
dards were given, and the results of comparative 
tests conducted at Teddington, at the Bureau of 











Standard», and at the Reichsanstalt, were ex- 
plained with the aid of many slides of tables and 
curves. We have already pointed out the salient 
features of these various laborious researches in our 
account of the work of the National Physical Labo- 
ratory in 1907.* The discussion, by Professors 
Trouton, J. J. Thomson, and E. H. Griffitha. was 
mainly complimentary. In his reply, Dr. Glaze- 
brook agreed with the speakers that the changes 
observed were chiefly due to the soldered connec- 
tions, and not to the coils. The Committee in- 
tended, however, to open up one of the coils. 
Standard coils would ultimately be abandoned, he 
thought, and he preferred mercury to platinum as 
material. 


Tae Measurement oF Larce Inpuctances 
Contarnine Tron. 

In communicating a joint paper by Sir Oliver 
Lodge, F.R S., Principal of Birmingham Univer- 
sity, and Mr. Benjamin Davies on ‘‘The Mea- 
surement of Large [nductances Containing Iron,” 
Sir Oliver stated that the paper was being pub- 
lished by the Institution of Electrical Engineers (in 
the August issue of the Journal). It concerned the 
measurement of the inductances ‘of the order of 
100 henrys, to be inserted in submarine ‘cables. 
Such inductances could be made without iron, but 


* See ENGINEERING, vol. ixxzv,, page 380, 





470 


ENGINEERING. 


(Oct. 9, 1908. 





they would weigh tons. When with iron, trouble 
arose from the air- creeping, and h: is, and 
measurements wi eult when the currents were 
as small as 10—4 or 10-6 amperes at 5 or 10 periods 
per second, The galvanometer to be used should 
not have a trace of free period of its own, and be 
dead-beat or slightly over-damped. The induct- 
ance R to be measured was coupled in series with 
the galvanometer and a ial sine alternator of 
known frequency and s power ; the inductance 
was then replaced by a non-inductive resistance r 
adjusted until the galvanometer oscillation had the 
same amplitude; then r = JR + p? L*, when L 
was the self-inductance of R ; and as in practice 
was small com to p L, L was equal to r/p. His 
galvanometer a field of 8000 c.g.s. units maxi- 
mum, all iron, except in the narrow gap in 
which the coil was placed, an aluminium frame, 
4 centimetres long, 0.5 centimetre wide, on which 
500 turns were wound. The mirror was mounted, 
not on the coil, but ona saddle suspended inde- 
ently, and connected to the coil by a couple of 
orizontal silk fibres after the fashion of the syphon 
in the syphon-recorder ; the motion of the cod was 
magnified as the fibres were attached to levers 
reaching out from the aluminium frame. 


Tue Dry Danrewt Pitz. 


Mr. John Brown, F.R.S., of Belfast, made a short 
communication on ‘‘The Dry Daniell Pile,” which 
he described at the Cape meeting in 1905, and the 
great constancy of which he had since tested. The 
pile was built up of sheets of. and zinc, coated 
on one side with sheets of twilled cotton fabric, 
wet with a hot 10 per cent. colution of sulphate 
of copper or of zinc. Pairs of these electrodes, sepa- 
rated by layers of plain ee, were piled 
upon one another and compressed by a screw. The 
pile was made by Mr. John Finnigan, of Belfast, 
and its superior constancy, maintained for years, 
recommended it for electrometer testing. 


Repucine ACTION oF ELECTROLYTIC HypROoGEN. 


Mr. W. Thomson, F.R.S.E., of the Royal In- 
stitution Laboratory, Manchester, presented a r 
on ‘The Reducing Action of Electrolytic Hydro. 
gen on Arsenious and Arsenic Acids when Liberated 
as Arseniuretted Hydrogen from the Surfaces of 
Different Elements.” The experiments were made 
in cells containing in a porous pot the cathode of 
the element in question and outside a platinum 
anode ; the arseniuretted hydrogen evolved was 
decomposed in the usual manner to produce a mirror 
of arsenic in graduated glass tubes, and the density 
of the mirror deposited during the time interval 
of 24 minutes indicated the rate of reduction. 
With different cathodes this rate decreased, for 
solutions of arsenious acid, in the order: (Lead, 
zinc, cadmium, tin, and silver), graphite, iron, 
platinum, aluminium, gold, cobalt, nickel, and 
palladium, the first five bracketed metals bein 
equally efficient. But this order did not at 
hold for solutions of arsenic acid, and the dis- 
crepancies could not be explained by the super- 
tension hypothesis, according to which certain 
metals assume, under certain conditions, potentials 
higher than they usually take before liberating 
gases : this is the interesting point. 


Do tHe Raproactive Gases (EMaNnaTIons) 
BELoNG TO THE ARGON SeEnrrEs ? 


In introducing his paper, entitled ‘‘Do the 
Radioactive Gases (Emanations) Belong to the 
Argon Series?” Sir William msay, K.C.B., 
F.R.S., remarked that the properties of several 
elements had been predicted on ic evi- 
dence and from a study of the periodic tables of 
atomic weights, thallium (by Crookes), gallium (by 
L de Boisbaudran), and indium (by Winkler), 
and he made suggestions as to the positions of 
the emanations in the tables. The paper was 
thus rather one for the Chemical Section. The 
residues of the fractionation of 120 tons of 
liquid air obtained from France, he stated, had 
been examined in the chemical laboratory of Uni- 
versity College by Professor Moore. Ni and 
oxygen having been removed (the latter finally by 
phosphorus), argon, k m, neon, and xenon had 

, and b ical fractionation the 300 
eubic centimetres of xenon had ultimately been 
reduced to 0.3 cubic centimetre. This gas ap- 


peared ically as pure xenon; if it had 
Seta okt afc deeamantitedenn omaha 
have been and the could not contain 

than billionth of gas denser than 
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xenon ; if such an element existed atall, it should be 
gaseous. The atomic weights of the inert gases were: 
—Helium 4, neon 20, nm 40, ton 83, xenon 
130. Pointing then to Lothar Meyer's arrange- 
ment of the atomic weights in a periodic table, the 
author directed attention to the fact that the hypo- 
thetical elements of several of the vertical columns 
of that table were either all unknown, or that there 
were many vacancies. Some of these he proceeded 
to fill up by the emanations. Thus, in the series 
just mentioned there were vacancies for the atomic 
weights 172, 216, and 262 ; the last column should 
contain elements of atomic weights 252, 259, 261, 


R| 267, and 271—all unknown—and he suggested, 


from determinations of the density of the emana- 
tions (based on diffusion tests), and from other argu- 
ments, that the emanations of thorium, radium, and 
actinium had the atomic weights 178, 216, and 262. 
Thorium itself (232) was more likely to come down 
to 172 than go up to 262. 

Professor Rutherford, opening the discussion, 
remarked that we had pretty good grounds to class 
the emanations of thorium and radium with the 
inert gases. As to atomic weights, he admired 
Professor Ramsay’s ay for the periodic table, 
but he could not go so far. He (Professor Ruther- 
ford) had found that the a particle was a helium 
atom ; the atomic weight of uranium was 238.5 ; by 
splitting off 2 a particles uranium passed into Bolton's 
ionium (atomic weight 230.5); then came by further 
splitting off of a particles, radium 226.5, radium 
A 222, radium Band O, and ultimately lead 206.5. 
It was noteworthy that lead, with which the radio- 
active elements were associated, was at the end of 
the series. Butall this was far from being proved ; 
the periodic law was elastic, and we could not speak 
definitely before we had locked radium up for many 
years. According to Bronson, thorium did not 
throw off a particles on the lines of radium; actinium 
belonged to a side branch ; he might know more 
about thatin another year. Sir Oliver Lodge agreed 
with Professor Rutherford, but pointed out that all 
the elements with high atomic weights seemed to 
be unstable. Mr. vid Royds said that actinium 
seemed to be lighter than thorium (not heavier), 
and he agreed with Rutherford as to the unrelia- 
bility of difficult diffusion experiments to fix the 
position of an element. Sir W. Ramsay answered 
that his reply would take far too long a time, and the 
subject was not yet ripe for discussion ; but Ruther- 
ford had altogether left out neon. To this Pro- 
fessor Rutherford retorted that he was not con- 
vinced of the production of neon from the emana- 
tion. Professor Lees, who occupied the chair, 
having in vain called upon Professors J. J. Thom- 
son, mor, and Armstrong, remarked that the 
skilful treatment of the residues was very in- 
teresting. 


Tue 8 Partictes Emitrep sy Rapium. 


Mr. W. Makower, of Manchester University, 
followed with a paper on ‘‘The Number and Ab- 
sorption of the 8 Particles Emitted by Radium.” 
The radium emanation, Mr. Makower explained, 
with the aid of slides, was sealed in a small glass 
tube, about 1 millimetre in diameter, 0.1 milli- 
metre glass thickness, surrounded by an insulated 
stout cylinder of brass, the whole being enclosed 
in a silvered-glass cylinder which was exhausted by 
means of charcoal and liquid air. The § particles 
were chiefly emitted by radium C, but also from 
Ra B ; and there were furtheraparticles. In order 
to isolate the most penetrating 8 particles from 
RaC, several glass sleeves (total thickness up to 
2 millimetres) were fitted over the emanation tube, 
and the law of —— of the 8 particles was 
determined, and found to be sensibly the same for 
glass as H. W. Schmidt had found for aluminium, 
the radiation being in both cases measured by the 
ionisation produced by the rays after traversing the 
various thicknesses of glass. The brass cylinder 
was joined to a quadrant electrometer, and it was 
ascertained that the same law of absorption held 
when the charges received by the cylinder were 
measured ; the ionisation test would fail if the 
scattered rays failed to reach the electroscope. Mr, 
Makower hence concluded that the absorption of 
the 8 rays was not due to scattering, but to an 
actual stoppsse of Pm by the absorbing 
medium. His final value for the number 
of 8 — emitted per second by radium C in 
equilibrium with radium was 4.9 x 10'° particles per 
gramme of radium, while the number of a particles 
was estimated at 3.3x10!°; he could not discuss 
this apparent discrepancy, which is small enough, 


ya think. Mr. Makower's curves were very 
good. 
In opening the discussion Professor Rutherford 
pointed out that the radium emanation broke up 
into Ra A (giving only a particles), Ra B (yielding 
slowly 8 particles), and Ra C (giving a, 8, and also 
y particles). Makower had first measured the 8 
particles from Ra B and RaC together, and thon 
found the coefficient 4.9 for the RaC ; he (Ruther- 
ford) had found 3.4. 10" a particles, and 6.8 (i.¢., 
2x3.4) B particles from both RaB and RaO; we 
should one a _—— to every 8 particle. 
Professor J. A. McClelland, who subsequently 
read a paper on ‘‘ Secondary Radiation,” said that 
he had first assumed the secondary radiations to 
be genuine radiations, and not a result of scatter- 
ing ; but his recent work suggested both possi- 
bilities—scattering and secondary radiation in par- 
ticular directions. Professor J. J. Thomson had no 
doubt that there was a large amount of scattering 
when §-rays passed through metals ; and that the 
apparent absorption was really due to the diverg- 
ence produced by the scattering. For if the beam 
of rays passed through a plate of metal without 
scattering, then the ionisation should be confined 
to the prolongation of the beam ; but he found 
only one-tenth of the ionisation in that prolonga- 
tion, and a large amount to the right and left of it. 
The so-called coefficient of absorption really de- 
pended upon the scattering. Sir Oliver Lodge drew 
attention to the fact that absorption by metals and 
absorption by glass were different things. There 
were loose electrons in metals, and the curves of 
absorption and light opacity corresponded ; light 
rays were not stopped in homogeneous media, and 
went on with the same speed until stopped. Mr. 
Makower, in reply, admitted that his experiments 
were not conclusive as to scattering ; when the 
rays were stopped, they seemed to be stopped 
suddenly. 


Rate or Propuction or Hetium From Rapivun. 


In introducing a very instructive and long paper 
on ‘*The Rate of Production of Helium from 
Radium,” Sir James Dewar, F.R.S., remarked 
that he would give experimental facts. He was 
not going to join in the attempts made to trans- 
form radium into the modern philosopher’s stone. 
In the course of his experiments on the use 
of the radiometer for detecting very small gas- 
pressures, he had found it very difficult to stop 
the radiometer in charcoal vacua. When he pre- 
pared pure oxygen from chlorate of potash, the 
radiometer did stop. When he put a little mercury 
in a branch tube and froze that mercury, the 
radiometer would not go; it did start when the 
mercury was heated to —23 deg. Cent., at which 
temperature its vapour pressure would be #, of a 
millionth of an atmosphere. That had set him to 
investigate why the radiometer would not stop in a 
vacuum tube originally filled with air ; and he con- 
cluded that traces of neon and helium adhered to 
the surface of the glass vessels, and disturbed the 
vacuum and the pressure determination. 

His first experiments with radium having ap- 
parently given more helium than Rutherford 
allowed for, he had taken the 70 milligrammes of 
radium chloride (used by Thorpe), hoping to settle 
the rate of helium production in a week ; it had 
taken him three months. He joined a McLeod 
gauge to a U-tube, connected to the radium tube, 
charcoal tubes branching off at two points. ll his 
joints were made of glass; rubber joints were use- 
less in such work. The capacity of the whole tube 
system was about 200 cubic centimetres. During 
the first days the gas volume increased by about 
0.3 cubic millimetre per gramme of radium per 
day, but that rate decreased ; when the radium tube 
was heated, the volume increased to 1 cubic milli- 
metre. The laboratory was then closed, but the 
heating was continued for a fortnight, when the 
volume rose by another cubic millimetre. Then, 
however, the pressure began to fall off. It was 
therefore clear that condensable gases, moisture, 
and air had in some way gained access from the 
lass wall—although everything had previously been 

eated—or through the mercury used in the pre- 
liminary evacuation. After many troublesome ex- 
iments, details of which were related, he had, 
owever, succeeded in obtaining steady concordant 
results. ; 
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found at least eight times as much; they did not 
give a definite figure, as they had directly deter- 
mined the emanation, not the helium. But 
Rutherford’s theoretical value of 1906—0.3 cubic 
millimetre—was in almost wonderful agreement 
with his own (Dewar’s) ; and Rutherford had further 
shown that there were serious blunders in Ram- 
say's experiments. Sir James was anxious to hear 
what Mr. Strutt would say to this slow rate of 
production of helium, and there were other prob- 
lems. One well in the south of France yielded 
30 litres of helium-per day. If that were to be 
produced by radium, 100 tons of radium would be 
required. Was there some central or some local 
source of helium? Sir James concluded with some 
remarks on the helium in the atmosphere. 

The Hon. R. J. Strutt said he felt somewhat 
staggered. A hundred tons of radium would in- 
volve thousands of millions of tons of rock for 
the 30-litre spring to drain upon. He had not 
considered such figures in his estimates of the 
quantity of radium and helium in the earth. Some 
helium might be stored in the earth. As to the 
amount of helium in the atmosphere, it seemed 
probable that the earth had not retained the helium 
it had contained. Sir Oliver Lodge remarked that 
an area of 20 square kilometres, like that of the 
Isle of Wight, would suffice to supply the millions 
of tons of earth crust. Sir William Ramsay was 
not present. 


Tue ScinTILLATIONS OF Zinc SULPHIDE. 


Professor E. Rutherford, F.R.S., of Manchester 
Univessity, contributed a short paper on ‘‘ The 
Scintillations of Zinc Sulphide.” Experiments 
made by Dr. Geiger and himself, he pointed out, 
suggested that each scintillation, observed when 
zinc sulphide was exposed to radium emanation, 
was due to the impact of a single a particle— 
that is, a helium atom. The luminosity was appa- 
rently not the result of the mechanical shock, but 
resulted from the ionisation—used in its general 
sense—of the molecules of the phosphorescent zinc 
sulphide, either from the dissociation or from the 
subsequent recombination of the ions. There was 
every reason to believe that a particles produced 
ions in solids as well as in gaseous matter, and that 
the ionisation was accompanied by chemical disso- 
ciation of the molecules. The main fact dealt with 
in the paper was the question of the efficiency of 
the a particles in producing luminosity. Enclosing 
200 milligrammes of radium together with a sulphide 
screen in a tube, he had com d the light in- 
tensity of the latter with that of a stan lamp, 
and the aggregate scintillations seemed to be of the 
order of from 0.02 to 0.005 of a candle-power. From 
this the mechanical equivalent of the luminosity 
could approximately be calculated ; and the kinetic 
energy of the striking a particles was known from 
radioactive data. The preliminary experiments in- 
dicated that the effic.ency of transformaton of the 
a particle into light energy was very high—in the 
neighbourhood of 80 per cent. The estimates were, 
so far, very approximate ; the spectrum of the scin- 
tillation Tooke a continuous blue, devoid of zinc 
lines. The latter remarks were added by Pro- 
fessor Rutherford in reply to questions. 


Rate or Evoitution or Heat sy PircHsLENDE. 


Mr. H. H. Poole read a paper on ‘‘ A Determi- 
nation of the Rate of Evolution of Heat by Pitch- 
blende.” He had experimented, he stated, with a 
vacuum-jacketed vessel provided with a narrow 
neck ; the vessel was charged with the pitchblende, 
the neck with cotton-wool, the opening closed by 
sheet-rubber, and the whole buried in ice. The 
difference in temperature between the pitchblende 
in contact with the bottom of the vessel and the ice 
outside was measured by a thermo-couple, which 
became steady after about a fortnight, when the 
heat-leakage across the walls of the vacuum vessel 
was equal to the heat generated by the pitchblende. 
By substituting afterwards water for the pitch- 
blende, and determining the rate of cooling of the 
vessel, the thermal conductance of the vessel was 
determined. The heat of evolution per gramme of 
pitchblende could them be deduced ; it was found 
to be 0.000094 calorie per hour, about twice the 
quantity estimated from the known amount of 
radium in the blende. This is the interesting 
result. The author seems to have worked most 
carefully. He used 560.7 grammes of pitchblende 
(about 1} lb.) in an atmosphere of nitrogen ; the 
temperature steadied at 0.0092 deg. Cent., and the 
thermal conductance of the vessel was 5.8 calories 


r hour per degree difference of temperature be- 
ween the inside and outside of the vessel, which 
oe to a heat-leakage of 0.053 calorie per 
our. 


Tae Grattne Spectrum oF Raptum EMANATION. 


Mr. Thomas Royds, M.Sc., of Manchester Uni- 
versity, communicated the results of experiments 
on ‘‘ The Grating Spectrum of Radium Emanation,” 
conducted, he said, with the 1-metre Rowland con- 
cave grating of Owens College. The emanation 
had been very carefully purified by Rutherford’s 
method, and had been A mer with a small vacuum 
vessel, made from capillary glass tubing, and fitted 
with platinum electrodes. The gas pressure of 
the emanation was about 1 millimetre of mercury. 
A quartz condensing lens was employed, and the 
spectrum compared with an iron spectrum. The 
spectrum thus secured showed some additional 
bright lines in the violet, not detected by Ruther- 
ford and Royds in their first experiments of a short 
time ago, in which they had used a — spectro- 
scope anda Kayser measuring-machine. Mr. Royds’ 
recent measurements were within 0.1 Angstrém 
unit. None of the bright lines of the emanation 
spectrum had been identified in stellar spectra ; 
they were distributed all over the spectrum, many 
very close to iron lines. Another paper by Mr. 
Royds, on ‘* The Constitution of the Electric Spark” 
(photographs of sparks with self-induction in the 
circuit on rapidly-moving films), was taken as read. 


THe MEANING OF VALENCY. 

Mr. H. Bateman, Reader in Mathematical 
Physics at Manchester University, read a paper on 
‘A Suggestion with regard to the Meaning of 
Valency.” He regarded the atom as an aggregate 
of charged itive and negative electrons in a 
state of motion, kept together by attraction and by 
cyclic metion. Changes from one state of motion to 
another, not altering the cyclic motion, depended 
upon a number of parameters; three of these 
daek for translation of the atom as a whole, 
other parameters allowed for changes in volume, 
shape, and orientation of the atoms. The number 
of these latter parameters, which could not exceed 
eight, he suggested constituted what was called 
‘valency ;” reference was made to the researches 
of Barlow and Pope. Mr. Bateman also read a 
mathematical paper on ‘‘ Conformed Transforma- 
tions of a Space of Four Dimensions and their 
Application to Geometrical Optics,” and he brought 
the subjects of ‘“The Dynamics of Chemical Action 
and the Meaning of Valency” also before the 
Chemical Section. 


Marnematicat Papers. 


The mathematical department fully justified its 
separate existence by a number of very important 
papers, presented by Dr. J. W. Nicholson (on 
-~ 1 Functions,” and on ‘ Self-Inductance of 
Parallel Wires”), Dr. E. W. Hobson (‘‘ Hamilton’s 
Fluctuating Functions’’), Sir Robert Ball (‘‘ Linear 
Vector Functions”), Major McMahon (‘Scrutin 
de Ballotage”), Dr. S. H. Burbury (‘‘ Equipartition 
of Energy”), R. Russell (‘‘ Elliptic Functions”), 
Professor A. W. Conway (‘‘ Distribution of Electri- 
city on a Moving Sphere,” and ‘‘ Quaternions”’), 
Professor E. Odell Lovett (‘‘ Conservative Systems 
with Prescribed Trajectories”), Professor F. Purser 
(**The Aether Stress of Gravitation,” and ‘‘ The 
Theory of Solids Moving in an Incompressible 
Fluid”), Professor R. W. Genese (‘‘ The Analysis 
of Projection ”), Professor J. C. Fields (‘‘ The Com- 

lementary Theorem ’’), Professor A. C. Dixon and 
Lieut.-Colonel A. Cunningham. 


TeLescore LENSES. 

Mr. J. W. Gifford, of Chard, Somerset, exhi- 
bited some telesco lenses. His achromatic 
doublet, constructed of glass, by Messrs, Chance 
Brothers, a medium borosilicate crown and a dense 
flint, had a diameter of 3} in. and a focus of 24 in., 
giving an aperture ratio of f/7.5. In computing 
this lens the wave-lengths equalised for achromatism 
(for marginal rays) were those of the solar lines D 
and E; 5607, lying midway between them, was 
chosen for aplanatism (for peste near the edge 
and very near the axis). When the telescope was 
not quite focussed on a star, the secondary spec- 
trum had a faint claret tint. The apochromatic 
triplet, made of Schott’s baryta light flint, No. 3187, 
borosilicate flint No. 0.364, and Mantois’ borosili- 
cate crown No. 3970, had a diameter of 3 in. and 





a focus of 37.5 in., giving an aperture ratio of 





f/12.5. The three wave-lengths chosen for colour 
correction were B’ (He) 7066, (Pb) 5607, and 
(Cd,) 4678. According to Sir W. Abney, Mr. 
Gifford pointed out, the points of maximum visual 
effect and of maximum photographic effect for rays 
transmitted through glass were almost identical 
with the wae of these last two lines, while the 
lines generally used were B, D, G’. The arrange- 
ment had the further unexpected advantage that the 
curves were markedly aliewer. Wave length 5607 
was made the basis for correcting spherical aberra- 
tion. One of the diagrams exhibited showed the 
curves of the focal lengths for the different wave- 
lengths in a similar triplet and doublet of 19 metres 
focus ; the extreme length taken brought the ex- 
cellent results obtained out very well. The small 
achromatic doublet had a very large aperture ratio 
—viz., {/5.5, the diameter being l}in., the focus 
8}in.; foci for rays of refrangibilities D and E were 
used for achromatism, and D was the basis for 
correcting spherical aberration in this case. The 
glasses were Schott’s borosilicate crown and silicate 
flint. Two achromatic erecting eye-pieces were 
also exhibited, of lin. and }in. equivalent focus 
respectively. The erector was a symmetrical sys- 
tem com of two achromatic doublets carefully 
computed, and icularly free from spherical 
error. In the 1 in. the erector slided in the tube, 
and by these means the magnifying power might ba 
varied within wide limits. 
(To be continued.) 








150-TON FLOATING CRANE. 

In the illustration on page 465 we give a reproduc- 
tion of a drawing of a new 150-ton floating crane built 
for Messrs. Harland and Wolff, Limited, Belfast, by 
the Benrather Maschinenfabrik Actiengesellschaft, of 
Benrath, near Diisseldorf, Germany. The crane has a 
hinged jib, and is provided with two lifts. The crane 
is carried on a steel barge 150 ft. long, 60 ft. broad, 
and of 13 ft. depth. The barge is fitted with boiler and 
electric plant for working the crane, the latter being 
controlled from the house on the crane itself. The 
crane can swing completely round on deck, and its 
total height above the deck is 230 ft. It has been 
tested to 200 tons. About 800 tons of ballast are 
carried as counter-balance for the crane. 





TYRE-BORING MILL. 
A PATTERN of tyre-boring mill designed to stand 
well up to heavy work is illustrated in Fig. 1, on 
468, This boring mill is made by Messrs. Smith 
Sy Coveney, Gresley Iron-Works, Salford, Man- 
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REVERSE TORSION TESTING-MACHINE. 


CONSTRUCTED BY MESSRS. W. AND T. AVERY, 
(For Description, see opposite Page.) 
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DETAILS OF REVERSE TORSION TESTING - MACHINE. 
CONSTRUCTED BY MESSRS. W. AND T. AVERY, LIMITED, ENGINEERS, BIRMINGHAM. 
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30 in. in diameter, and wide enough to take a 6-in. 
belt. Change of speed is effected by simply turning 
a disc. 

As will be seen from the illustration, the cross-slide, 
saddles, and boring-heads are of very heavy design. 
The boring-bars are independent in all respects, 
being separately balanced, and having separate position 
feed with three changes, controlled by a hand-wheel. 
All gears, including that on the table, are cut from 
the solid. 

In the illustration, the machineis shown at work upon 
a tram-car tyre 31? in. in diameter on tread. The 
machine will rough-bore such tyres in 6 minutes. In 
Figs. 2 and 3, on e 471, are shown sections of a 
standard Lancashire and Yorkshire Railway wagon 
tyre. Fig. 2 shows the rolled section, and Fig. 3 the 
finished section of the tyre. Such a tyre has been 
easily roughed out and finished ‘within the hour by 
an inexperienced workman. The machine illustrated 
weighs 8} tons. 





CASE-HARDENING BY MEANS OF GAS. 

We illustrate on e 469 a plant for the case- 
hardening of articles of mild steel or iron by expos- 
ing them at a high temperature’to an atmosphere of 
carburising gas. The process is due to Mr. A. W. 
Machlet, of the American Gas-Furnace Company, of 
Elizabeth, N.J., and the plant is being introduced here 
by Messrs.Charles Churchill and Co., Limited, of 9 to 
15, Leonard-street, E.C. 

As our illustrations show, the articles to be case- 
hardened are inserted in a wrought cylinder or re- 
tort, a section through which is represented in Fig. 4. 
This cylinder, during the process of carburisation, is 
kept in-slow rotation within an outer jacket or sleeve 
lined with fire-clay, being mounted for this purpose 
on roller-bearings, and driven by the worm-gear and 
sprocket-wheel shown in Figs. 2 and 4. It is heated 
externally by gas-jets. The articles to be case-hardened 
occupy the central portion of the retort, between the 
asbestos-packed pistons shown. The carburising gas 
enters the retort through the central pipe on the right 


the total cost of enantentnning p bagen method in ques- 


tion will rarely exceed one-half the cost of the labour, 
carburising material, and fuel gas needed in the older 
process, and that the time required will be reduced by 
at least the same percentage. 





REVERSE-TORSION TESTING-MACHINE. 

In our issue of September 25 last we illustrated and 
described two fine testing-machines supplied by Messrs. 
W. and T. Avery, Limited, to Professor Longbottom, 
at the Glasgow and West of Scotland Technical 
College. On the present and opposite pages we now 
illustrate a third testing-machine, also built for the same 
laboratory by Messrs. Avery. The machine, which is 
patented, is so constructed that a bar specimen may be 
twisted up to the elastic limit in one direction, the 
strain being slowly removed until the bar resumes its 
normal condition. The torsional strain may then be 
applied in the other direction up to the elastic limit. 
Bar specimens may also be tested to destruction up to 
the full capacity of the machine—viz., 15,000 in. -lb. for 
either direction of twist. Special provision is made 
whereby specimens may be tested without any prepa- 
ration whatever, being simply cut from the merchant 
bar. The greatest length of specimen is 15 in. between 
gauge-points, and any form of section of bar ma 
be used. The general arrangement of the machine is 
well shown in Figs. 1 to 4 on page 472 ; and, as will be 
seen from Figs. 1 and 3, one end of the specimen is 
secured in a pat which is carried in a sliding i 
propelled by means of a screw in the bed to 
adjustment for taking short ee. The carri 
contains the worm gear by which the strain is applied. 

The opposite end of the specimen is secured in 
a similar chuck to that at the other end. The two 
chucks are of quite ial design, and are shown 
in detail in Figs. 5and6. The specimen is gripped 
by serrated faces upon sliding parts having a cam 
action, so that the stronger the twisting action be- 
comes, the tighter the cam faces hold the specimen. 
The cam-faces are of such form that the specimen 


ive 


and escapes through that on the left. This gas is|is gripped equally tight in both directions of twist. 
produced in a separate generator, shown by the side| The cam-faces are centralised by a spring-steel wire, 
of the machine in Fig. 1. This gas is diluted by inert | which allows the cam to have a little movement at 


gases, and is passed into the cylinder no faster than 
the iron surfaces inside can absorb the carbon from it. 
_ The retort being in constant rotation, every side of 
its contents receives due exposure to the action of the 
carburising agent. When the operation is complete 
the cover shown to the left is removed, and the con- 
tents of the retort can then be tipped bodily into a 
‘ank of water by tilting the retort by means of the 
iock shown in Fig. 2. The retort will take in pinions, 
‘ears, hubs, and the like up to 6 in. in diameter b 
20 in. long, whilst shafts and mandrels 30 in. in lengt 
y Sin. in diameter can be accommodated. In the 
case of small articles, about 100 lb. weight can 
zenerally be heated at once, but smaller quantities are, 
* is said, carburised so quickly that it is generally 
‘ound to be the best practice to adopt them. There is 
no difficulty in keeping certain parts of an article soft 
vad carburising the other, and, owing to the use of a 
rotary retort, a very uniform depth of carburisation is 
obtained over the whole of the surfaces exposed. The 


makers state that they are prepared to guarantee that! pull upon the steelyard, w 





each side of its middle position, so that the same 
action may come into play, and yet ensures that the 
cam-faces are radially correct when the specimen 
is inserted. The cam-faces are attached to pute, 
which are operated simultaneously by g ing to admit 
of different sizes of specimen. e chuck at the 
weighing end of the imen is mounted upon a steel 
shaft of special cruciform section. 
its turn mounted upon hardened-steel rollers within 
a sleeve which is carried by ball-bearings fitted into 
a short column. By this construction free end play 
to the specimen is permitted, thus allowing for the 
shortening of the specimen under the torsional strain. 
Tension is thus entirely eliminated and a pure torsion 
test ensured. The lever construction is shown in 
Figs. 7 and 8, and consists of a main lever mounted 
upon the torsion sleeve. In between the sides of the 
main lever is mounted a small intermediate lever. 
Link connections between the levers are so made 
that the immediate lever always exerts a downward 
hether the main lever be 
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raised or lowered, according to the direction of twist 
applied to the specimen. 

he rig ory has a similar arrangement of divided 
poises to that in the 100-ton tester described in a 
previous issue. In this case, however, they are each 
of equal weight—i.e., 50 lb,—so that when coupled 
together the first and second poises weigh 100 lb., 
and the three together weigh 150 Ib. he three 
graduated scales each commence at zero and ra 
up to 5000 in.-lb., 10,000 in.-lb., and 15,000 in.-Ib., 
by sub-divisions of 4 in.-lb., 1 in.-lb., and 5 in.-lb. 


——o 

he poises are propelled by a central screw in the 

steelyard, operated by a hand-wheel at the front of 

the machine, and each of the poises is connected 

to the screw by means of a disengaging nut which 
rmits of either of the poises being used singly even 

or the higher loads if desired, so that the finest 


sub-divisions may be read for these capacities. This 
modification also allows the poises to uickly set 
returned to zero, 


to any desired position, or speedil 

The vibestion of the pA | is controlled by a 
carrier pillar fitted with buffer springs to absorb 
shock. The movement of the stelyard i indicated 
by a pointer having a we movement, the 
pointer being fixed close to the hand-wheel by which 
the operator propels the poises. 

From the foeping description it will be seen that 
the machine is very complete, and contains all the 
movements necessary for obtaining perfectly accurate 
torsion fests, while the general convenience of the 
machine is quite evident from the illustrations. 

Messrs. Avery, we may note, have also just supplied 
to the same college two brake dynamometers of special 
design for the testing of motors. The group of 
machines constitutes a testing plant of unusual com- 
pleteness, and it must be seldom, if ever, that so ex- 
tensive an equipment of testing machinery has been 
undertaken as a single contract. Messrs. Avery are 
to be congratulated upon the undertaking which they 
have completed so successfully. 





AVERAGE Prices or GENERAL CommopiITies.~—We have 
i essrs. P. S. King and Son, O 





Tue Late Mr. Richarp THompson.—Numerous steam- 
users, not only in i 
as well as many others interested in t 
steam boi will learn with of 
on Sunday, September 27, of . Richard Thom 
who for the 1 period of forty-two years has serv 
the Manchester Steam-Users’ Association in the capacity 
of boiler inspector. He was probably the Ae a 
health h relly died ey ao f Ei. 

e practically in e88, g fully em 
until a few days before bis death. He was on the eve of 
retiring, and been granted a pension which would 
have dated from the 1st inst. . e 
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THE SALVING’OF H.M. CRUISER 
“GLADIATOR.” 


Rererrina to the building of a line-of-battle 
ship, Ruskin said that man put into it ‘‘as much 
of his human patience, common-sense, forethought, 
experimental philosophy, self-control, habits of 
order and obedience, thoroughly wrought hand- 
work, defiance of brute elements, careless courage, 
careful patriotism, and calm acceptation of the 
judgment of God, as could well be put into a space 
of 300 ft. long by 80 ft. dosnt No_ better 
summation could be made of the effort involved 
in salving His Majesty’s cruiser Gladiator. The 
moral and physical qualities enumerated by the 
Gainguihed philosopher can, indeed, be applied 
with even stricter accuracy to the work which has 
been carried out during the past five months 
by Captain Young and his men on behalf directly 
of the Liverpool Salvage Association, and indirectly 
of the nation. We have here a vessel 320 ft. 
long and 57} ft. broad, weighing well over 6000 
tons, with her side ripped open for a length of 
about 50 ft. and for the full depth of the hull, and 
lying on her side on a quickly shelving beach. 
Almost every force of Nature opposed the effort 
to right her and float her, and every resource 
which Nature gives was subjected by mechanical 
ingenuity to the main object of salving the ship. 
The vessel had first to be dismantled, then hauled 
into a safer position, brought from a list to star- 
board of 93 deg. to an upright position, and 
finally floated and towed to a safe dock while 
slung on, and supported by, air- cylinders to right 
and to left of the ‘“‘sheer hulk.” Some idea may 
be formed of the scope of the operations when it is 
mentioned that the air-compressing plant in use 
dealt with 1500 cubic feet - free air per minute, 
and that the pumps were taking from the ship 
8000 tons of water per hour right up to the moment 
of safe berthage in the ea Peng There were 
employed 300 men, including ten divers, and all 
worked with commendable courage and enthusiasm, 
often in the presence of grave danger. Indeed, the 
complete story of the undertaking, so fully illus- 
trated on Plates XXX. to XXXIII., and on pages 
476, 477, and 480, is one reflecting immense c:edit 
upon British engineering, disclosing much patient 
resource and great skill amid ever-recurring pos- 
sibilities of disaster. 

To begin with, the Gladiator was completed 
eighteen years ago, at a cost of 287,000I., at Ports- 
mouth Dockyard, and was designed, like three 
others, as fleet cruisers, the idea being that 
they should accompany the fighting squadrons 
and act as despatch vessels in peace-time, and 
as the ‘‘eyes of the Fleet” in war. Their 
dimensions were limited so as to make them 
handy in manceuvring, and thus they had a 
length of only 320 ft., a beam of 574 ft., and a 
draught of 21 ft., at which the displacement was 
5750 tons. The speed was only 19 knots, the 
power of the twin engines being 10,000 indicated 
horse-power. Since then we have advanced greatly, 
for now our scout cruisers are of 25 knots. A 
notable feature was the adoption of two rudders, 
one in advance of the other, as shown in Figs. 22 
to, 24 on page 477, a scheme adopted also to im- 
prove manceuvring efficiency. The armament was 
moderate, consisting of ten guns of 6-in. calibre, 
with nine 12-pounders and three 3-pounders, in 
addition to Maxims and torpedo-tubes. The photo- 
graph which forms the first of our series of illus- 
trations of the salving of the Gladiator, Fig. 1 on 
Plate XXX., shows the vessel as she appeared 
before the accident. The 6-in. guns, p on the 
broadside, were carried tly on sponsons, and 
when the American liner St. Paul collided with the 
Gladiator on April 26 last, she struck the broadside 
at.an acute angle a little forward of the after gun 
sponsons, ripping the shell plating from the top 
to the bottom of the moulded structure. The con- 
trast presented by the two engravings on Plate 
XXX. is suggestive enough without comment. 

The story of the collision ir. the Solent, off Yar- 
mouth, in a snow blizzard on that wild April after- 
noon, has been frequently told, so that we may con- 
fine ourselves now to the edone. The bow of 
the St. Paul ultimately was wedged in behind the 
sponson and the gun-pedestal ; otherwise it is pos- 
sible that less serious damage would have been 
done, as the St. Paul might have been deflected 
by the heavy armour-deck structure. As it was, 
the St. Paul, when she got clear again, carried part 
of the armour-deck plating embedded in her bow 





as illustrated in EnGInzERING, vol. Ixxxv., page 652. 
The examination of the injury by divers, after the 
Gladiator had been beached, showed that there had 
been stripped off about 50 ft. in length of the entire 
side-plating, including the framing and part of the 
deck-beams and bunker division-walls, and that the 
interior was open to the sea from the top of the 
gunwale down to within 3 in. of the bilge-keel. Two 
of the three boiler-rooms were in communication 
with the sea. The sides of the ship have a tumble- 
home, and even at the top of the moulded struc- 
ture—i.e., the upper deck—the damage extended 
10 in. inward from the gunwale. At the water line 
the distance was considerably greater. It should be 
stated, however, that the structure of the ship gene- 
rally withstood admirably the severe test of impact. 
It is true that, in the pumping operations, there was 
difficulty in ensuring water-tightness, even where 
there was not direct communication with the sea, 
owing to rivets having sprung and having been 
sheared ; but towards the end of the operations, 
when the maximum possible buoyancy was desired, 
there was adopted the simple expedient of feed- 
ing straw into the compartments in order that the 
suction of the pumps might cause it to close up the 
interstices. This proved effectual. 

Immediately after the disaster the Admiralty 
entrusted to the Liverpool Salvage Association the 
work of refloating the ship, and on this occasion 

ave them direct and full control and responsibility. 
his freedom of action was a wise provision, be- 
cause probably in no department of engineering is 
there greater need for practical experience than in 
salvage operations, where the variants in the main 
problem are numerous and occur at frequent inter- 
vals. The work was placed in the hands of Captain 
Fred. W. Young, of the Liverpool Salvage Asso- 
ciation, who, it will be remembered, recovered the 
50-ton guns of the Montagu, and was only robbed 
of success in salving the ship itself by adverse 
weather conditions at the crucial moment (see 
ENGINEERING, vol. lxxxii., page 617). The re- 
covery of the dredger Walter Bibby, which had 
capsized to 113 deg., was another of Captain 
Young’s achievements (see ENGINEERING, vol. lxxx., 
page 41). His salvage work on several other ships 
was reviewed in ENGINEERING, vol. lxxix., es 
77 and 171, including the raising of the Sarah 
Brough from 12 fathoms of water at low water 
off Holyhead, the patching of the Clan Grant, and 
of the Veronese, the latter with 11,000 tons of cargo. 
Another point which justified the Admiralty’s deci- 
sion was that the Salvage Association possessed ex- 
tensive plant of special design, and the whole of this 
lant—including the three ralvage vessels, the 
nger, Plover, and Enterprise, the last-named a new 
addition to the fleet, and several lighters and exten- 
sive air-compressing, pumping plant, and machine 
tools—was taken by Captain Young to the scene of 
operations. The Liverpool Association, it should 
be remembered, is not an ordinary commercial com- 
pany, but a corporation of shipowners who utilise 
the plant practically for the recovery of their own 
ships when in distress, and as far as is convenient, 
the ships of other owners. The undertaking of the 
work on the Gladiator involved the hiring of other 
plant to do current work; but patriotism and 
national considerations weighed with the Com- 
mittee, and the credit of success is to-day the greater. 

When > Young and his staff and plant 
arrived at the Gladiator, she was lying with a list 
of 93 deg. on the starboard, or injured, side, with 
her deck towards the shore, and only the port side 
of the vessel was disclosed to view at high water. 
She had a fairly comfortable bed ; the bottom, of 
sand with small stones, was smooth, although almost 
as hard as concrete. The shore shelved quickly, 
and it was felt that the vessel must first be brought 
nearer in-shore in order to prevent her slipping 
into deeper water. Apart altogether from occa- 
sional gales during operations, there was the diffi- 
culty of a strong ebb tide, the current across the bow 
being sometimes as great as 8 knots at the ebb of 
the spring tide, and heavy eddies wereformed. The 
time permissible at low water for diving operations 
was consequently limited. The first work under- 
taken was the salving of the guns with their shields. 
These weighed nearly 15 tons, but were easily re- 
moved by the derricks on the Ranger—the principal 
of the salvage 7 steamers. The boats, davits, 
funnels, ships’ ladders, other portable fittings, and 
all the débris which had fallen around the wreck 
when she was beached and capsized, were similarly 
removed. Submarine pneumatic tools were exten- 
sively used for cutting away the funnel casings, 





ventilators, &c. Water-tight wooden covers, secured 
by hook-bolts, were fitted over all openings, as 
shown in several of the photographs reproduced. 

After the removal of the débris, the side of tho 
ship was further examined, and it was found that 
that part of the structure torn away by the stem 
of the St. Paul had folded downwards on the sea- 
ward or port side, having turned over doubtless as 
the ship heeled on her injured side. To have 
attempted to haul the ship along the bottom shore 
wards, with this ragged structure in place, would 
haye been attended not only with difficulty, but 
with danger ; the bottom of the ship might have 
been seriously injured. The removal of the pro- 
jecting structure became a necessity, and was 
attended with some difficulty. Gelignite was used 
by the divers, and the fragments lifted out of the 
way by the Ranger. The position and appearance 
of the ship at this stage of the operations is well 
shown in Fig. 3 on Plate XXXI. 

The next operation was to haul the vessel bodily 
into shoal water, in order that she might be more 
easily righted. A number of river gunboats were 
requisitioned from Portsmouth Dockyard to carry 
the portable steam pumps, and these were moored 
‘* bows on” to the Gladiator, as shown in the plan 
(Fig. 22) on page 477. These had very heavy moor- 
ings to hold them against the strong tidal currents. 
The suctions were arranged by divers, who experi- 
enced considerable difficulty in this work owing to 
the large number, and the intricate arrangements, 
of the separate water-tight compartments. More- 
over, a large amount of loose material had already 
found its way into the compartments. While 
these preparations were in progress two large 
steel air-cylinders, or ‘‘ camels,” were being con- 
structed at Portsmouth Dockyard, to be fastened 
to the submerged portion of the cruiser in such 
a way as to increase her buoyancy. One of 
these cylinders is shown clearly in Fig. 8, on 
page 476, under tow from the dockyard, while the 
use of them is illustrated in several of the illus- 
trations on Plates XXX. to XXXIII.. The cylin- 
ders were built of steel plates and bars, and were 
12 ft. in diameter. They varied in length from 
40 ft. to 75 ft. The first two constructed were 50 ft. 
long, and were. flat-ended. Experience, however, 
suggested the desirability of constructing the subse- 
quent cylinders with coned or torpedo ends. 
Another change made in the later cylinders was 
that they were fitted with internal walls dividing 
them into three separate compartments. The cy- 
linders had external 10-in. channel circumferential 
stiffeners, and these served also the purpose of 
taking the wire ropes, which, as will be explained 
later, were used for connecting them to the ship ; 
it would, perhaps, be more accurate to say for 
slinging the hullon the cylinders. There were also 
internal diagonal stiffeners to provide against 
compression stresses. The cylinders were tested 
to 25 lb. per square inch at Portsmouth. The 
outer skin was sheathed. with wood, and the 
ends were protected by collision matting. Even 
this precaution was not altogether effective, as 
in some of the heavy gales experienced one or 
two of the cylinders were smashed against the 
side of the ship with its many ragged projections, 
and thus were seriously injured. This happened 
during the process of attempting to right the 
cruiser, and as the Gladiator was then largely 
dependent for buoyancy upon the cylinders there 
was grave danger of her dropping back into her 
original position. In this connection it may be said 
that the use of these cylinders, and, indeed, the 
general scheme of salving the Gladiator, corres- 

mded almost exactly with the project prepared 

y Captain Young in connection with the proposal 
to raise the Italian passenger-steamer Principessa 
Jolanda, which capsized after being launched ready 
for service (see ENGINEERING, vol. lxxxiv., pages 
502 and 814). The steel cylinders fitted to the 
Gladiator had special valves to admit water for the 
purpose of sinking them, and separate valves for 
the admission of air to drive out the water when it 
was desired to re-float them. 

For the securing of the cylinders, heavy steel bits 
or bollards were bolted down on the port side of the 
ship—that lying horizontal above the water-level. 
These bollards can be seen on the engraving, 
Fig. 5 on Plate XXXII. Over a teak backing a steel 

late was fastened on the outer skin-plating, and 
hind it hard-wood blocks were fitted between 
the frames, with a heavy steel plate connecting these 
blocks together. The bolts passed completely 
through the bollards and these various members, 
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Fic, 1. H.M.S. **Griaptator” as SHE APPEARED BEFORE THE ACCIDENT. 
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Fic. 5. Commencinc Pumpine Operations For RicHTinc THE SHIP PREPARATORY TO Towrnc HER TO PoRTsMOUTH. 
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Fic. 11. Tue Sure RIGHTING, AS SEEN FROM THE 
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and were ‘fastened inside by the divers. Around 
the channels on the external surface of the 
cylinders there was wound a 6-in. wire-rope strop, 
one eye being rove through the other, as shown in 
the section and plan, Figs. 18 and 19, on this page. 
A special shackle was also devised in order to 
enable the wire rope to be disconnected quickly 
and easily. A detail drawing of this shackle is 
given in Figs. 20 and 21 on this page. It was built 
up of two plates, so that the outer plate could 
be removed to free the rope. A 9-in. cable was 
used for slinging the ship to the cylinder. One 
end was shackled to the strop spond the cylinder, 
and the other was towed under the Gladiator by 
the Ranger and made fast to the bollards on the 
port or exposed side of the cruiser. When the 
water was pa: gee out of the cylinder, its buoyancy 
tended to pull over the port, or upper, side—to 
right the ship. The idea meanwhile, however, 
was only to ease or faise the ship to facilitate the 
hauling of her inshore. 

It was calculated that very heavy hauling power 














Figs. 18 anp 19. Cytinper-Strop. 


would be necessary to move the great inert mass 
towards the shore, and it was not possible to exert 
& powerful pull directly by tug-boats working in the 
shoal water. It was therefore decided to construct 
steam-capstans on the shore. A large area was 
excava for the formation of concrete founda- 
tions, and 900 tons of cement concrete were thus 
used. Incorporated in this mass were four heavy 
steel girders, to which the capstans were secured, 
while the bases of bits or bollards were similarly 
bedded. On page 476 there are two views of this 
shore-hauling station (Figs. 6 and 7). Two vertical 
boilers were in use for supplying steam to the cap- 
stans. Chain cables were taken through the bow 
hawse-pipes of the cruiser, and connected by an 
8-in. wire-rope to the shackles on the shore station. 
These were passed through a 100-ton leading-block, 
to which again were shackled 100-ton wire-pur- 
chases, the falls being taken to the capstans—all as 
shown in Figs.6 and 7. The hauling arrangements 
completed, pumping was begun, but owing to the 
great damage done amidships it was not deemed 
practicable to pump out the two damaged boiler- 
rooms. As the pumping capacity was about 8000 
tons per hour an impression was soon made in the 
various compartments of the ship. The engraving, 
Fig. 4, on Plate XXXI., affords an idea of the 
extent of work undertaken at this period. Fig. 5on 
the same Plate refers to later pumping in connec- 
tion with the final righting of the ship after she 
had been moved Pe tn and preparatory to her 
being towed to Portsmouth. 

Under this first pumping operation the vessel 
altered her angle of heel to the extent of 10 deg. 
(Fig. 14 on Plate XXXIII.), and the vessel was 
eased up considerably from the beach by the 
cylinders. The capstans were set to work, and as 
far as possible tugs were utilised. The vessel 
began to move, but, unfortunately, after being 
shifted about 6 ft. shorewards, she was brought 
up; the forward bridge, which projected beyond 
the tumble-home of the hull, had cut into the bot- 
tom of the beach. The vessel, however, had been 
swung almost parallel to the foreshore. Owin 
to the velocity of the tide, it was not consider 
advisable to continue the operation. The forward 


matic tools. As the result of careful observation, 
it was decided to carry the pump-suctions lower 
down in order to increase the flow to the pumps. 
This done, the pumping was resumed, and the 
capstans and tugs moved the vessel 30 ft. further 
inshore, when one of the blocks of the shore pur- 
chase was carried away, and there was for the 
moment the possibility of the ship swinging into 
deep water. Nothing, however, happened, and 
after careful consideration Captain Young had to be 
satisfied with the position of the ship on the beach, 
and proceeded with the difficult work of bringing 
her to a vertical or upright position. 

The problem was one exactly corresponding to 
that set in the case of the Principessa Jolanda, on 
which nothing has yet been done owing to her 
sinking in the sandy bottom. Captain Young’s 
complete scheme of cylinders was applied. In 
anticipation of this operation various cylinders had 
been constructed, the largest 75 ft. long by 12 ft.; 
and, as already mentioned, these were divided into 








bridge was removed with the assistance of pneu- 





compartments, and had torpedo ends, but generally 
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Fig. 20. 
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Fics. 20 anp 21. SHackLE FoR CYLINDERS. 

the design and the cable strop were as illustrated in 
Figs. 18 and 19. When the cylinders had been 
towed into position the general arrangement was 
as shown in Figs. 23 and 24 on page 477. On 
the starboard side there were five cylinders, the 
largest being alongside the two damaged boiler- 
rooms. These cylinders had a 9-in. wire-rope from 
the strop and shackle under the ship to the bollards 
on the port side. On the port side there were also 
two cylinders, but these were to act as checks in 
the event of the ship swinging too far after she 
had reached the upright position Fig. 23). They 
were secured by wire ropes led at their lower 
ends through holes cut in the bilge keel. The length 
of rope was arranged so that when the cruiser became 
upright it was taut, as shown in the dotted lines in 
Fig. 23, and thus the cylinders floating along the 
port side could check any tendency of the cruiser 
to list to port. On the port side of the ship, abreast 
of each mast, a heavy tripod was erected, and 
secured into angle-iron collars fitted on the outer 
skin-plating, and with backing corresponding gene- 
rally to the system adopted with the bollards, as 
already described. In this case, however, only the 
collars were secured. The tripod legs were not fixed, 
the idea being that they should fall away from the 
port side when the ship righted.’ The position of 
the tri is clearly shown in Fig. 13 on Plate 
XXXIIL., and in Figs. 23 and 24 on 477. At 
the top of the tripod there was a heavy casting 
taking a 6 in. wire-rope, one end passing to the 
mast-head, while the other was carried to a sal- 
vage steamer anchored fifty fathoms seaward, and 
moored by a 7-ton stern anchor. This wire-rope 
was led through a —— leading block on the bows 
of the Ranger and Enterprise respectively to a 
50-ton purchase, extending the. whole length of 
the deck of the salvage steamer. Heavy winches 
thus exerted a strong pull on the masts, utilis- 


ing the tripodsas afulcrum. To guard against any 
tendency of the cruiser to slip down the slope of 
the beach during the operation of righting, 6-in. 
wire-ropes.were taken from both mastheads to the 
shore, where they were secured to purchases worked 
from the shore capstans, so that they could be eased 
off or hauled in as was found necessary. On the port 
bilge-keel 280 tons of pig-iron were lodged, to act 
as a counterpoise and to assist in the righting 

operation ; they fell off as the ship righted. , 

These operations having been completed, the 
various agencies were put in service : the cylinders 
were slung in place but partly sunk, and the salvage 
steamers were ready to exert their leverage pull on 
the mastheads through the tripod. The pumping 
steamers were brought close into the ship, as 
shown in Fig. 5 on Plate XXXI. For a time 
6000 tons of water per hour were being removed 
from the forward compartments, No. 1 boiler- 
room, the engine-room, and the aft compartments. 
Tn order to increase the efficiency of the pumps the 
steamers carrying them were brought right over 
the air-cylinders, which were sunk for this purpose, 
but immediately the pumps gained headway they 
were slipped to the rear of the cylinders. The water 
was expelled from the cylinders by the 20 lb. 
compressed air, and the cylinders floated. Their 
buoyancy, assisted by the pull of the Ranger and 
Enterprise on the mastheads through the tripods, 
and by the above-mentioned counterpoise weights 
on the port bilge-keel, caused the ship to heel 
steadily towards the vertical position, as shown in 
Fig. 11, on Plate XXXII., and Fig. 13, on Plate 
XXXIII. The moment was naturally an anxious 
one, and every care had to be exercised to secure 
simultaneous operation of the various agencies. 
Ultimately the ship from about 70 deg. righted to 
about 7 deg., still to starboard, as shown in Fig. 
16 on Plate XXXIII., and it was recognised then 
that a t step had been made towards the com- 
plete salvage of the ship. 

Unfortunately, owing to the small fall of the 
tides and to the limited freeboard, the upper deck 
was dry only on the port side, the starboard side 
being several feet under water. Under these con- 
ditions the pumps, however powerful, could make 
but little headway towards the floating of the ship. 
It was therefore decided to construct cofferdams in 
order to enclose the whole of the after upper deck, 
and to form similar cofferdams between the deck- 
casings over the three boiler uptakes and engine- 
hatch. The after cofferdam is well shown in Fig, 2 on 
Plate XXX., and the intermediate cofferdams in 
Fig. 9 on page 476. This latter view shows the 
ragged edge of the skin-plating in the foreground. 
A complete wooden wall was thus constructed 
almost right fore and aft on the starboard side. 
The timbers for these cofferdams were pre in 
sections 4 ft. wide, the deals being caulked and 
payed, and a thin slip covered the seam in the 
inside. The divers screwed logs to the deck, and 
to these the sections of sheeting were spiked. 
Subsequent examination showed that this, like all 
of the work done by the divers, was most efficient. 
It was then possible to place pumps on the boat- 
deck, and to remove all the water inside the coffer- 
dams to the upper-deck level. Several pumps 
were next removed to this level, which gave them 
greater power in working in the lower com 
ments. For the pumping of the interior of the 
cofferdams air-lift pumps were utilised, and here 
also it may be said that petrol-motors were exten- 
sively used for the driving of centrifugals. In 
one case a 44-horse-power four-cylinder motor 
drove a 12-in. centrifugal, and another an 8-in. 
centrifugal. One of these petrol - engines and 
centrifugals can be seen in the view, Fig. 9 on 
page 476. Petrol motor-pumps were also p in 
small pinnaces, which could brought nearer to 
the wn Says the larger boats required to carry 
steam plant. 

A thorough examination was finally made by the 
divers in order to close down every source of leakage 
into the injured compartments, and straw, as we 
have already mentioned, was utilised effectively to 
close such leaks. At this period, too, an attempt 
was made to pump out the two dam boiler- 


rooms. All available pumps were utilised, and 
the ship floated for the first time in a vertical posi- 
tion. There was, however, a decided tendency to 


list back to the original angle ; the list soon became 
14 deg. This proved a great disappointment. It 
was thought that if the cables between the bollards 
on the port side and the air cylinders on the star- 








board side could be tightened up, the heeling 
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ear age a be checked. To enable this tighten- 
ing to done, the salvage steamer Ranger was 
utilised temporarily to replace the cylinders. A 
steel-wire strop was formed round and under the 
Ranger, and to this a 50-ton purchase from the 
cruiser’s masthead was sec . The starboard 
cylinders thus relieved were sunk. The slack 
of their wire-ropes under the cruiser was hove in, 
although with great difficulty, and thus a tighter 
sling was made under the cruiser. The pumping 
out of the two damaged boiler-rooms was again 
resumed. In making further precautions, in the 
interval, in order to stop every ible source 
of leak into the boiler-rooms, the divers suc- 
ceeded in getting into some of the escape-trunks 
to the lower bunkers—very confined spaces—and 
were able to close them down, thereby reducing 
the area to be cleared of water. When pumping was 
resumed it was found that the tendency to list back 
to starboard had been checked, and the vessel 
returned from 14 deg. to 6 deg. list. 

It was now agreed that an attempt might be 
made to tow the vessel to Portsmouth. A tow- 
ing scheme was therefore completed. On the star- 
board side there were left three cylinders, the two 
bow cylinders having been removed to allow the 
salvage steamer Enterprise to get alongside. These 
three cylinders were 50 ft., 40. ft., and 75 ft. in 
length respectively, the last opposite the injured 
shell-plating. On the port side there was the Ranger 
forward and the two check-cylinders, one of them 
partly filled with water so as to counteract the 
starboard heel of the ship. 

The Ranger on the port bow and the Enterprise 
on the star bow round them a steel-wire 
strop, connected by cable to mast-head tackle, to 
assist in keeping the ~ upright. As an extra pre- 
caution the check-cylinders on the port side fad 
additional cables round them with connections in- Fic. 27. Visw Looxine Art, SHowire DamacGE DONE BY THE 8.8. ‘‘ St. PavL,” 
board from the top, in order to pull the ship witH ArR-CYLINDERS IN FoREGROUND. 
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PREPARATORY TO PULLING THE SHIP INTO SHOAL WATER. 


over from inclining to starboard. A 
with an air-compressing plant was also lashed to 
the mid-ship cylinder on the starboard side in 
order that there would be a full supply of com- 
pressed air to the cylinder, to prevent water leaking 
into it. There were used throughout two such 
lighters, each with its complete compressing plant 
in the hold—boilers, engines, pumps, &. One 
had four sets of compressors by the Consolidated 
Pneumatic Tool Company, and the other two by 
the Ingersoll Rand Company. The total capacity 
of compressors in use was 300 cubic feet of free air 
per minute. 
_ Everything having promised well on Friday, 2nd 
inst., it was decided early on Saturday morning to 
start for Portsmouth. e pumps had been kept 
going for several hours at their fullest capacity, and 
towards noon the Gladiator slipped off on the risi 
tide and was towed slowly up the Solent. She had 
the Liverpool tugs Blazer and Hector ahead, with 
smsll boats in adyance of them, and immediately 
under her stern there was a steering tug. Her 
rudder could not be worked, owing to the wire lift- 
lng ropes. A cordon of torpedo-boats surrounded the 
cruiser at a considerable distance, in order to stop 
the traffic in the Solent, as there would have been 
— danger from the wash of passing steamers. 
rogress was naturally slow, as the cruiser drew 
over 33 ft., and as great care had to be exercised. 


e lighter | 





There is on Plate XXXIII. an engraving from 
& photograph of the procession of boats as they | 
proceeded up Spithead, the Ranger and Enter- | 
prise being seen alongside, with their lashings: 


to the masts of the Gladiator, which are at an 
inclination of about 6 deg. When off the Mother 
Bank the tide turned, and the speed was reduced 
to about 14 knots. The two tug-boats were 
then placed alongside—outside the Ranger and 
Enterprise—and thus, five abreast, the vessels 
steamed slowly up Portsmouth Harbour. Pilot 
Barnett was then in charge, and when it is remem- 
bered that no warship, even in daylight, enters 
Portsmouth Harbour on the ebb tide, owing to 
the strong currents and eddies, it will be recog- 
nised how much credit is due to him for con- 
tinuing the hazardous voyage up the Harbour, 
especially after sunset. The procession presented 
a weird 5 e, and naturally excited great 
interest’: and admiration. A large number of arc- 
lights were, of course, in use, so that those 
on board the Gladiator could make sure that all 
was going well. The pumps were working con- 
stantly, and their discharge resembled immense 
cascades falling down over the deck:and thence to 
the water. e ship was towed right up the 
harbour, but the water was too low to bring her 
alongside in the basin, and she was therefore 
allowed to rest on the bottom. At midnight the 
pumps were again started, when the vessel re- 
floated and was brought al ide in the basin 
giving entrance to the Tange dock which had been 
prepared for her. Fig. 20n Plate XXX. shows 
the stern of the vessel as she lay alongside the 
wharf, with the air — on the starboard side, 
while Fig. 12, on Plate XXXII., shows the bow 
view with the Ranger beyond. 
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THE CRUISER. 


It was found on Sunday that there would not be 
sufficient water over the blocks in the deep gravin 
dock, and i were at once taken to s 
further li rie the ship by taking out all the re- 
movable fittings in the cabins—a work which had 
to be done mostly by divers. It was subsequently 
decided to construct a cofferdam between the 
main aud upper decks in the damaged part of the 
ship where the tidal water entered. The formation 
of this additional cofferdam reduced the area water- 
logged, and therefore increased the buoyancy of 
the ship. On Wednesday morning's tide, which 
was higher than the others, the vessel, — with 
the air- ders on the starboard side, was floated 
into the dock, and placed on the keel-blocks ; and 
the last of our series of illustrations were taken 
on Wednesday afternoon. 

Fig. 25, on page 480, shows the vessel safely 
berthed on the keel-blocks in the graving-dock. 
It will be noted that the masthead tackle, when 
removed from the Ranger and Enterprise, had been 
secured to a succession of bollards, so as to be 
usable to check any tendency of the ship to heel to 
one side or the other. Fig. 26, on page 480, is a 
view at the point of fracture looking forward. This, 
however, does not convey such a good idea of the 
fracture as Fig. 27, on 476. This latter 
is a view looking aft, and indicates the acute 
angle at which the St. Paul struck. A part of the 
gun pedestal may be seen just above and behind the 
rolled up collision-mat. It will be understood that 
the fracture thus disclosed extended right down to 
| the bilge keel. The largest of the air-cylinders is 
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shown alongside the rent. The cofferdams erected 
between the caeing of the respective boiler uptakes 
and the forward cofferdam are well shown in this 
view (Fig. 27), which further indicates, like Fig. 2, 
on Plate XXX, and Fig. 12, on Plate XXXII, 
the extensive character of the portable steam 
pumping plant placed on the deck of the vessel 
after she had been righted at Yarmouth, and kept 
almost continuously working until the safe docking 
of the ehip. 

Our brief chronological narrative of the opera- 
tions, even without mention of any of the many 
little untoward incidents which required resource 
and skill in overcoming them, justifies the measure 
of credit which we have given to those responsible, 
and of itself is an encomium upon the enterprise 
and ability of the Liverpool Salvage Association, 
and particularly of Captain Young. Mr. Joseph 
Pemberton, the Chairman of the Association, and Mr. 
S. Cross, the Chairman of the Finance Committee, 
and other members of the executive board have 
visited the wreck, and have taken an interested 
part in the proceedings; while Captain Young, 
on whom the greatest burden of the day fell, 
had as able and willing assistants Captains 
Williams and Wilson. The authorities at Ports- 
mouth Dockyard have rendered signal service 
in connection with the preparation of the plant, 
all of which was carried out under the direction of 
the Director of Naval Construction, Sir Philip 
Watts, K.C.B., the Chief Constructor, Mr. John 
Apsey, and the Assistant Constructor, Mr. L. R. 
Stansfield. The Commander-in-Chief, Admiral Sir 
A. D. Fanshawe, K.C.B., and the Admiral Super- 
intendent of the Dockyard, Vice-Admiral Charles 
G. Robinson, C.V.O., have also taken great intsrest 
in the work. Indeed, to all, from His Majesty the 
King down to almost his humblest subject, the 
salvage of the Gladiator has been a subject of 
wider interest than almost any naval operation for 
a considerable period, and the success of the opera- 
tions has naturally given wide satisfaction. The 
photographs illustrative of the work from beginning 
to end, published in our Art Supplement, and on 
pages 476 and 480, have been taken by Mr. Stephen 
Cribb, of Southsea. 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, October 1. 

INCREASING activity characterises all iron and steel 
centres. New requ'rements are coming to the surface. 
Perhaps the most encouraging feature of the past 
week has been the increased inquiries and orders from 
railroad companies in the way of mechanical appli- 
ances. Last autumn most of the railroads ceased 
buying, and, in fact, very largely discontinued re- 
pairing. This was severely felt by alarge number of 
industries. Now that the car-shops are getting to 
work, orders for machinery are arriving. Large 
tandem compound-engines are being ordered for the 
big steel mills around Pittsburg—ons a 4000 horse- 
power compound for the Carnegie Steel Company, anda 
3000 horse-power for the American Steel and WireCom- 
pany at Braddock, Pa. Large steam-turbines are also 
being ordered as well as Corliss engines. Work of 
this character counts rapidly. The Western ra‘lway 
systems have submitted inquiries which will be trans- 
ferred into orders as soon as the estimating depart- 
ments can complete their work, Another encouraging 
fact is the projection of large and small shops in many 
sections of the country, the equipment requirements 
of which will be heavy. The Pennsylvania Railroad 
Company has ordered some terminal equipment for 
New York City. Still another matter of interest is 
the projected electrification of a number of railroad 
terminals, Railway managers are favourably regard- 
ing the electrification of roads in large cities, so that 
incoming and ouageing trains can be mure readily and 
more safely handled. The Chicago-Edison Company 
has just contracted for two high horse-power turbo- 
generators, the contract price of which in round figures 
is one million dollars, Electrical companies generally 
are getting a large volume of businees. [n addition to 
these evidences of activity, outside countries are taking 
great interest in electrical power, and the negotiations 
quite recently started mean the placing of much 
business. The Western sections of the country are 
better off than the Eastern, and the large crops and good 
prices exert a powerful influence. The presidential 
campaign is in full swing, and five weeks more will 
show the temper of the American people with regard 
to the continuance or not of the policy of the present 
administration. 





German PoruLtatTion.—The population of Germany in 
June this year was 63,017,000 ; in 1898 the corresponding 
te was 54,406,000; in 1888;- 48,168,000; and in 

1878, 44,129,000, 
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NOTES FROM THE NORTH. 
Gtiascow, Wednesday. 
Glasgow Pig-Iron Market.—Last Thursday morning 
business in the pig-iron market was at a standstill, no 
dealings being recorded. Cleveland warrants were steady, 
with closing sellers quoting 51s. 44d. cash and one mont 
and 51s. 4d. three months. Sellers of hematite quo 
603. 9d. one month, but there were no buyers. In the 
afternoon the tone was a shade easier, and about 6000 


tons of Cleveland warrants changed hands at 5ls. 3d.|q 


cash and eight days, and at 51s. 3d. and 51s. 2d. one 
month. There were buyers over at 5ls. 3d. cash 
and one month, and sellers at 51s. 34d. cash, 51s. 44. 
one month, and 51s. 2d. three months. On Friday 
morning the market was again easier, but the only trans- 
actions were 3500 tons of Cleveland warrants at from 
51s. 2d. to 51s. 0}d. three months. Closing sellers quoted 
le, 24d. cash and one month, and 51s. 1d. three months, 
while buyers were at 51s. for each position. At the 
afternoon session the market was a trifle firmer, but the 
dealing was small. Two lots of Cleveland warrants 
were done at 51s. 24d. cash and 5ls. 2d. two months, 
and the only selling quotation at the close was 51s. 3d. 
cash. There were no month quotations at all, but 
closing buyers quoted 51s, 2d. cash and 5ls. 3d. three 
months. An easier tone in prevailed on Monday 
morning. and 6590 tons of Cleveland warrants were done 
at 5ls. 1d. cash, and 51s. three months. At the close 
sellers quoted 51s. 14d. cash, and 51s. 1d. one and three 
months. Hematite was quoted nominally firmer at 61s. 
sellers one month. In the afternoon the market was 
practically unchanged, and only one lot of Cleveland war- 
rants was dealt in at 51s. one month. The closing quota- 
tions were a shade easier at 51s. 04d. cash and one month, 
and 51s. 1d. three months sellers. Hematite was also alittle 
easier, with sellers at 603. 3d. cash, and 603. 5d. one 
month. On Tuesday morning the market was very weak, 
but a good business of about $000 tons of Cleveland war- 
rants was put through at from 50s. 8d. to 50s. 6d. one 
month, at 503. 6d. December 1, and 502. 94. ten days and 
three months. Closing sellers quoted 50s. 7d. cash, 
503. 74d. one month, and 503. 8d. three months. Hema- 
tite was again easier at 60a. one month sellers. In the 
afternoon the tone of the market was rather better, 
and 5000 tons of Cleveland warrants changed hands 
at 503. 9d. cash, and from 503. 8$d. to 503. 9d. one 
and three months. At the close 50s. 10d. was sellers’ 

uotation for each ition. Hematite was nominally 

earer at 69s. 6d. se!lers one month, When the market 
opened to-day (Wednesday) the tone was fairly steady, 
and 3500 tons of Cleveland warrants changed hands. 
There were no cash dealings, and the business was done 
at 503 94d. November 1, 50a. 10d. one month, and from 
50s. 84d. to 503. 8d. to 503. 9d. three months, and sellers’ 
closing quotations were 503. 10d, cash, 503. 104d. one 
month, and 503. 94d. three months. Hematite was quoted 
easier at 60s. 3d. one month sellers. In the afternoon 
the market was rather easier, and Cleveland warrants 
were put through at 50s. 84d. twenty-seven days, at 
503. 74d. and 503. 7d. sixteen days, from 503. 7d. to 
50s. 74d. one month, and from 503. 9d. to 503. 7d. three 
months. At the close of the session sellers quoted 50s. 8d. 
cash and one month, and 50s. 84d. three months. The 
turnover amounted to 4500 tons. The following are the 
market quotations for makers’ (No. 1) iron :— Clyde, 62s. 6d; 
Gartsherrie, 633.; Summerlee, 63s. 6d,; Calder, 643. 6d.; 
loan, 683. ; and Coltness, 893. (all —e at Glas- 
; Glengarnock (at Ardrossan), 63s. 6d.; Shotts (at 


om 
w 
freith), 63s. 6d. ; and Carron (at Grangemouth), 653. 6d. 
Sulphate of Ammonia.—The demand for sulphate of 
ammonia is quieter, and there has been practically no 


change in values. Last week the amount shipped from 
Leith Harbour was 1510 tons. 


Scotch Steel Trade.—Dullness is still very evident in the 
Scotch. steel trade, although one or two producers are 
rather better off for work. Specifications are reported as 
scarce, and employment issuffering in consequence. The 
export inquiry is moderate, but in structural sections a 
steady demand prevails, and producers of this class of 
material are fairly busy. No alteration has been made in 
the last list of official selling rates. 


Malleable-Iron Trade.—The mal!eable-iron trade of the 
West of Scotland is reported to be practically unchanged 
this week. Producers are finding some difficulty in main- 
taining the regular number of shifts, and some have had 
to resort to a reduction. The general inquiry is stated to 
be somewhat poor. 


Scotch Pig-Iron Prade,—A moderately tone is 
reported in the Scotch pig-iron trade, A fair local demand 
exists, while that from the south is also quite satisfactory. 
The export trade keeps regular. Prices remain firm. 





British FounpRYMEN’s AssOCIATION—LANCASHIRE 
Brancu.—The fourth annual meeting of the Lancashire 
Branch of the British Foundrymen’s jation was held 
in Manchester at the Victoria Hotel, on the 3rd inst. 
The following officers were elected for the ensuing year: 
—President, Mr. R. W. Kenyon ; vice-president, i. G. 
Buchanan ; conimittee, Messrs. J. Kenyon, Markland, 

on, - ington, W. H. Sherburn, Simkiss, Skelton, 
on. secretary, Mr. H.Sherburn. A paper 
P. Longmuir on ‘ Alloys, Treating of 


Non-Ferrous: AHoys.” -At the conclusion of the lecture 
there was a brief discussion, to. which Mr. Longmuir re- 
= Subsequently members assembled for the annual 

inner, and the evening in’ gi was most successful. 
The next meeting will be held on November 7, when Mr. 
Geo. Buchanan, vice-president, will introduce the subject 
of ** Repetition Work for Small and Medium Quantities.” 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
Mripp.iesBRoucH, Wednesday. 

The Cleveland Iron Trade.—The unrest in South-East 
Europe has cast a shadow over the bright views which, a 
week ago, traders were inclined to take concerning the 
future of the iron industry. The Bulgarian trouble has 
certainly checked forw: buying, and what business is 
now passing is once more confined to transactions for early 
elivery. Production of pig has been increased recently 
by the re-starting of furnaces, but the output is not being 
fully taken up, as is shown by the fact that so far this 
month Cleveland iron has been sent into the public war. 
rant stores at the rate of 839 tons per working day. Ship- 
ments of pig iron for October are very satisfactory, averag- 
ing up to date about 3600 tons per. working day. Inland 
deliveries are also on a pretty good scale. The general 
market quotation for early f.0.b. delivery of No. 3 g.m.b. 
Cleveland pig iron may now be given as 50s. 6d., though 
some of the makers are inclined to hold out for rather 
more. No. 1 is still scarce, and is quoted 53s. and upwards, 
The lower qualities are easier ; No. 4 foundry being 49a. ; 
No. 4 forge, 48s.; and mottled and white, each 47s. 6d. 
East Coast hematite pig is hardly so firm as it has been, 
but producers are well placed, and are not pressing sales. 
Second hands are prepared to sell small lots of mixed 
numbers at 57s., and transactions have occurred at that 
figure. Makera, however, ask 57s. 6d. for early delivery, 
and 60s. for the first quarter of next year. A few sales 
have occurred at 583. 3d. for December-January delivery. 
Spanish ore fully maintains its value. Rubio, of 50 per 
cent. quality, is quite 163. ex-ship Tees, and freights, 
Bilbao to Middlesbrough, are strong, fixtures having been 
made at 43. 64. 


Blastfurnacenen’s Wages.—The average net selling 
price of No. 3 g.m.b. Cleveland pig iron for the three 
months ending September 30 last has been certified at 
49s. 11.30d. per ton, which means a reduction in blast- 
furnacemen’s wages of 1.50 per cent., bringing wages 
from 23.75 per cent. above the standard to 22.25 per cent. 
above the standard. The ascertained price for the second 
quarter of 1908 was 5is. 0.88d. There was, therefore, a 
reduction in price of 1s. 1.58d. per ton in the third 
quarter of the year. 


Manufactured Iron and Steel.—The various branches 
of the manufactured iron and steel industries present 
few new features of moment. In some departments a 
very considerable amount of work is being turned out, 
but several branches continue only moderately em- 
ployed. Improvement generally was somewhat confi- 
dently anticipated, but the unfortunate war scare in 
the East has to some extent removed the hopeful 
view. Nevertheless, the recent placing of one or two 
orders for steamers with North-East Coast builders 
has created more inquiry for shipbuilding material, 
with the result that iron angles have been raised 5s. 
per ton. An advance of 53. in iron bars is also re- 
ported. Rail-makers keep very busy. Common iron 
bars are 7/.; best bars, 7/. 7s. 6d.; best best bars, 
71. 15:.; iron ship-plates, 6/. 7s. 6d.; iron ship-angles, 
7l.; iron boiler-plates, 7/. 5e.; packing iron, 5/. 10s. to 
5l. 128. 6d. ; steel bars, 6/. ip - plates, 
6l.; steel ship-angles, 57. 12s. 6d.; steel boiler-plates, 
7l.; steel strip, 62. 12s. 6d.; steel hoops, 6/. 17s. 6d.; and 
steel joists, 5/. 15s.—all less the customary 2% per cent. 
discount. Cast-iron chairs are 3/. 10s.; cast-iron columns, 
6l. 10s.; light iron rails, 6/. 15s.; heavy steel rai 
5/. 15s. ; and steel railway sleepers, 6/. 12s. 6d.—all ned 
cash at works. Iron or steel galvanised corrugated 
sheets, 24 gauge, in bundles, remain at 12/. 103,—less 
the usual 4 per cent. 





University oF Lonpon: Lectures ON ARCHITECTURE. 
—Mr. Banister Fletcher, F.R.I.B.A., commenced a 
course of public lectures on ‘‘ Renaissance (including 
Modern) Architecture,” illustrated by lantern slides, 
plans, views, and diagrams, at the University of London, 
Imperial Institute- road, South Kensington, S.W., on 
Monday, Ostober 5, at 8 p.m. These lectures deal 
with the principal buildings erected in Europe from the 
— century - the ae pa day, ay it ; be a 

ow the various influences o phy, geo! , climate, 

igion, social and political events, and hicsory have 
helped to mould their special form and give them their 
distinctive character. 


CoLLEGE CALENDARS.—We have received from the 
Principsl a copy of the calendar for the forthcoming 
twenty-seventh session of the City of Bradford Technica! 
College. In view of the staple industries of the Bradford 
district, special attention is naturally given at this college 
to the requirements of the textile trades, but there is 

an excellent department of engineering under the 
direction of Professor G. F. Charnock, Assoc. M.I.C.E. 
In connection with this department there is a well- 
sanlpat® laboratory and workshop. We note that a 
special fourth year course on motor-car engineering has 
been arranged for. Both day and evening classes are 
held, the latter being of special advantage, as they enable 
those who are engaged in practical work to obtain a 
knowledge of theoretical principles. We have also re- 
ceived a copy of the new syllabus of the Armstrong 
liege, Newcastle-on-Tyne. Professor R. L. Weight- 
man is at the head of the course here in mechanical engi- 
neering, and his laboratory, in addition to other apparatus, 
contains the quadruple-expansion surface - condensing 
engine with which he has made such valuable researches 
in the tion of steam. The course in electrical 
en ing is directed by Professor W. M. Thornton, 
and that on naval architecture by Professor J. J. Welch. 
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NOTES FROM THE SOUTH-WEST. 


Cardif.—The steam-coal trade has been quiet, arrivals 
of steamers having been delayed by heavy fogs ; quota- 
tions have been nominally unaltered, but for rss 
loading somewhat lower prices would be accepted. The 
best large steam coal has been quoted at 133. 3d. to 153, 9d. 
per ton, while secondary a ee have ran from 
13s. 6d. to 14s. 6d. per ton. The best ordinary household 
coal has been quoted at 14s. 6d. to 16s. per ton; No. 3 
Rhondda large has made 17s. to 17s. 6d. per ton. Foundry 
coke has ‘brought 17s. to 193. per ton, and furnace ditto 
15s. 3d. to 16s. per ton. iron ore, Rubio has 
made 14s, 9d. to 15s. per ton, upon a basis of 50 per cent. 
of iron, and charges, ‘including freight, insurance, &c., to 
Cardiff or Newport. 


The ‘‘ Boadicea.”—The Boadicea is not to be completed 
at Pembroke until March, 1909. It was originally in- 
tended that she should be ee by the close of 
December, but there appears to have been delay in the 
delivery of the turbine machinery. 


Dowlais.—The Big Mill has been well employed, and 
the Goat Mill has been running actively for some days, 
having been occupied with home and colonial contracts 
for heavy steel rails. The output of the furnaces has 
inc to some extent. 


Welsh Coal for Denmark.—The administration of the 
Danish State Railways has placed contracts for 145,000 
tons of coal, to be delivered at various Danieh ports. 
Messrs. T. Beynon and Co., Cardiff and a. are to 
deliver 34,000 tons at Aarhuus, 8600 tons at Nyborg, 7200 
tons at Esbjerg, 5000 tons at Fredrikshaven, 4600 tons at 
Kallundborg, and 2800 tons at Aalborg. Messrs. Pyman, 
Watson, and Co., Limited, are to deliver 17,000 tons at 
Copenhagen and 6500 tons at Elsinore. Messrs Beynon 
and Co.’s contracts range from 18s. 6d. to 19s. 4d. per ton, 
and Messrs. Pyman, Watson, and Co.’s from 19s. 4d. to 
203. 2d, per ton. 


The Swansea Valley.—Several smelting-furnaces are out 
in the steel trade, but production at most of the works 
continues normal. The foundations have been commenced 
of six additional tin-plate mills at Cwmfelin. 


Water Supply of Dartmouth.—New water-works have 
been constructed at Dartmouth at a cost of 78191. The 
scheme is of a dual character, and while the bulk of the 
water is brought into the town by pumping, a consider- 
able quantity is also obtained by gravitation. At the 
inaugural ceremony the borough surveyor, Mr. T. W. 
Joyce, said those present were assembled ata point some- 
thing like 460 ft. above the more important part of the 
— at Old iy ae a = streams a down the 
valleys converged together. e gaugings of thestreams, 
which had been taken for a number  ; years, showed that 
at all seasons of the year there was an ample quantity of 
water. The Town Council had taken the precaution to 
have the water analysed, with the result that it was found 
to be exceptionally pure, both chemically and bacterio- 
logically. The intake works conveyed the water from the 
streams into an inlet chamber, an el all sediment was 
allowed to settle. From that chamber, by means of 
valves, the water was then turned on to two filters, which 
were capable of filtering 110,000 ons per day. The 
water was then run into a covered reservoir capable of 
storing that quantity. Although at this stage the water 
was fit for domestic consumption, it was at too low'a 
level for supplying the town, and cage ys 4 was run 
into a pump- where it was dealt with. The pum 
were capable of throwing to a height of 460 ft. into the 
Longcross reservoir 10,000 gallons per hour. The Long- 
cross reservoir was divided in y into two compart- 
ments. One compartment could receive attention for 
cleaning, &c., while the other would contain water. The 
reservoir was situated 130 ft. higher than any of the old 
reservoirs, and from it it:was possible to augment all the 
old reservoirs and maintain them at their overflow level. 
The Longcross reservoir would hold 300,000 gallons. 





McGrasnan’s Patent Sipk-Tank StEaMeR “‘ Stic- 
sTaD.”— The steel-screw tteamer Stigstad, built b 
Messrs. W. Gray and Co., Limited, West Hartlepoo 
for Messrs. A. F, Klaveness and Co., of Christiania, 
which has just completed her trials, when a speed of 
over 114 knots was attained, is of icular interest 
owing to her being fitted with. McGlashan’s psec side- 
tank arrangement. This may briefly be described as 
a shell fitted inside, and about 2 ft. 6 in. from, the skin 
of the ship, and extending from the boiler room to the 
collision bulkhead, a length of about 266 ft. This shell 
not only forms water-ballast tanks along the sides of 
the vessel which may be used for = trimming, but 
adds considerably to the strength and safety of the vessel. 
The large clear holds are from o ctions— made 
possible by the side-tank arrangement of construction— 
and are particularly well — to the use of grabs 
for discharging the vessel. side and bottom tanks 
have a capacity of over 2800 tons of water ballast. 
Of this quantity, about 900 tons can be run out, whilst 
the remainder is being pumped out by the two powerful 
pumps fitted in the e-room. The whole of the 
water-ballast tanks may be emptied in five hours. e 
vessel has been built to the highest class in Lloyds and 
Norske Veritas, and is of the following dimensions :— 
Length over all, 375 ft. ; breadth, 52 ft. 3 in. ; and depth, 
“9 ft. 2 in. The machinery consists of a set of triple- 
expansion pays with cylinders 26-in., 42-in., and 70-in. 
diameter, with a piston stroke of 48 in., and three 


main boilers adapted to work at a pressure of 180 ib. 


per square inch, fitted with Howden’s forced-draught 
arrangement, Marine Engine 
Works of the 


all made at the Central 
builders, 








MISCELLANEA. 


A NEW steam-ferry, the Christian IX., was launched 
from the yard of Messrs. Burmeister and Wain, Copen- 
hagen, on Saturday, August 29. The principal dimen- 
sions are :—Length, 88.4 metres ; th, 14.8 metres. 
The engines indicate 1850 horse-power, and, fully loaded, 
the — will not be less than 13 knots. The new ferry, 
which is built for the Danish State Railways, and in- 
tended for the traffic across the Great Belt, has a large 
promenade-deck with several good-sized saloons. 


The Detroit Tunnel of the Michigan Central Railway, 
which will connect, when finished, Detroit in the United 
States and Windsor in Canadian territory, is reported to 
be about half finished. It is expected that it will be com- 
pleted and in uss by July, 1909. The tunnel is estimated 
to cost 15 million dollars, and it will be remembered that 
it is being constructed on unusual principles, the tubes 
teing built on shore in sections, floated to the site, and 
sunk on a bed prepared for them on the river bottom. 


Records of wear have been most carefully kept by the 
Philadelphia Rapid Transit Company with regard to 
the rolling-stock of its elevated-subway route. Cast-steel 
gears, for instance, after 70,000 miles running, are shown 
to have worn 0.002 in. to 0.004 in., and pinions 0 006 in. 
to 0.008 in. These gears, when placed in service, were 
supplied with 13]b. of lubrication compound, one addi- 
tional pound being required each month. The third-rail 


Potter under running shoes are averaging 33,000 to 35,000 | y 


miles each, old shoes when worn*down being planed up, 
and new bearing castings fitted on with set-screws, 


Russian railways have difficulties to contend against 
which are not often met with elsewhere. The control, 
although comprehensive and expensive, is so inefficient 
that the number of persons fraudulently, or under some 
absurd pretext, travelling without paying their fare is 
stated to amount to about 15 per cent. of the aggregate 
of all p: _That this means a vast loss in money 
goes without saying. A special commission has been 
considering the best means of stopping or, at any rate, 
diminishing this abuse, but the remedies the report 
recommends have been severely criticised ; they consist 
of a system of fines and, failing payment of these, im- 
prisonment. 


From the recently-issued volume of Statistics of Public 
Education in England and Wales, it = that there are 
31 technical institutions, with some 2655 students, . 
nised in England, and 91 institutions in which da to 
nical are held, with 8538 students. In Wales the 
number of technical institutions recognised is two, with 
92 students, while day technical classes recognised by the 
Board of Education are given in one institution, 136 
studentsattending. Of the 2075 students in England, for 
whom grants were made in 1906-7 to technical institutions, 
943 attended engineering courses, 159 mining classes, 128 
classes in electrical engineering, and 108 classes relating 
to the textile industries. Of 3897 male students, on 
account of a gu were made in England in connec- 
tion with day*technical whole-time classes, 1694 students 
were juniors attending technical courses, 451 students at- 
tending commercial classes, 63 mining and metallurgy, 
27 engineering, 92 general science. Meeting during part 
of the year only, 485 students attended classes in naviga- 
tion, and 220 in engineering ; and in part-time classes, 
210 attended in <a subjects, 109 in general 
science, 70 in agricultural subjects, 47 architecture, &c. 
Thus, out of a total of 5814 male students, on account of 
whom grants were made, over 1800 attended classes in 
engineering and kindred subjects, such as mining and 
metallurgy. 





Tue GeRMAN-SwepisH STEAM Freary ConNECTION.— 
The works at the harbour at Sassuitz in the island of 
Riigen are in full p ss, and the harbour will be 
extended some 1700 ft. in the western direction, so that 
the ferries will obtain a better access to the quay. The 
ferries will, when leaving the station, proceed in a south- 
western direction and make a big curve round the 
lighthouse towards the east in order afterwards to 
ceed in a northern direction along the coast belewe 
crossing for Trelleborg in Sweden. The traffic is fixed 
to be opened on July 1, 1909. 





Coprer.—The monthly report of Messrs. James Lewis 
and Sons shows the imports of copper into England and 
Frante. from January 1, 1908, to date to have been 
196,123 tons fine, an increase of 64,022 tons on the figure 
for the corresponding period of last year. For this part 
of 1908 the amount imported from Chile and other 
countries into Liverpool shows an increase of about 
25,000 tons over the corresponding period of last year, 
and the im into France from erica an increase of 
about 21,000 tons. Imports into France from Japan and 
certain other countries show 4 falling off com with 
last year, but to England the imports are slightly 
From the United States 38,970 tons were imported into 
Liverpool and South Wales, compared with 12,679 tons in 
the corresponding iod of last year. Imports from 
Spain amounte’ to 7850 tons and 10,625 tons of ipi- 
tate. From Au. tralia 7795 tons were recorded as Frought 
into these ports this year, compared with 11,062 tons in 
the first nine months of last year. a into Ger- 
many for the period this year were 107, tons, 23,000 
tons more than last year. total deliveries of England 
and France have so far amounted this year to 168,981 oe, 
an increase of 34,694 tons over the corresponding peri 
of last year. The total visible supply on 1 is 
put at 50,277 tons, of which 40,202 tons is stock, and the 
remainder afloat. Arrivals in England and France in 
oy amounted to 19,727 tons, and deliveries to 
16,272 tone. 





INTERNATIONAL CONFERENCE OF ELEC- 
TRICAL UNITS AND STANDARDS. 


By invitation of the British Government an Inter- 
national Conference on Electrical Units and Standards 
will be o in the rooms of the — Society by 
the President of the Board of Trade on Monday, - 
ber 12, at 11.30 a.m. The Conference, which is the out- 
come of the preliminary conference, held in Berlin in 
1904, was intended to meet last year. This year it will 
be attended by the delegates of eighteen different coun- 
tries. The main object of the Conference is to obtain 
international agreement as to the three electrical units— 
the ohm, the ampere, and the volt—so that realisation of 
these units in all the countries of the globe shall be as near 
as possible identical. It is hoped that detailed specifica- 
tions as to the best methods of setting up the mercury 
ohm, the silver voltameter, and the mium cell will be 
issued with the authority of the Conference. The de- 
liberations will terminate on October 22 or later. The 
delegates will be entertained at an official banquet, will 
lunch with the Lord Mayor, and will pay visits to 
the Board of Trade Standards Laboratory, to Trinity 
College, and the Cavendish Laboratory at Cam- 
bridge, and to the National Physical Laboratory. 
Invitations are also extended to them for the annual 
dinner of the Institution of Electrical Engineers. 
The pepreenanves of Great Britain will be:—Lord 
Rayleigh (President of the Royal ieioty), Professor 

. J. Thomson, Sir John Gavey, Dr. R. T. Glaze- 
brook (National Physical Laboratory), Major W. A. J. 
O'Meara (Engineer-in-Chief to the General Post Office), 
and Mr. A. P. Trotter (Board of Trade). India will be 
represented by Mr. M. G. ae es to the 
Indian Telegraph Department) ; a by Mr. Ormond 
Hilgman (Chief Electrical Engineer, Inland Revenue, 
gutome) 3 Australia by Mr. Cecil vay Ae Professor 
Threlfall ; the Crown Colonies by Major P. Carden. The 
United States will be represented by Professor H. 8. 
Carhart, of the University of Michigan ; Dr. W. Stratton, 
director of the Bureau of Standards of Washington ; and 
Dr. E. B, Rosa, of the same bureau. Among the other 
delegates we notice :—Professor Svante Arrhenius, Den- 
mark and Sweden; Mr. Lippmann, France; Professor 
Warburg, Dr. Jaeger, and Dr. Lindeck, of the Reichean- 
stalt, Germany ; Professor Roiti, Italy ; Messrs. O. Asano 
and 8. Kondo, Japan; Dr. Haga, Netherlands; Pro- 
fessors F. Weber and Pierre Chappuis, Switzerland. Mr. 
W. Duddell, F.R.S., of 56, Victoria-street, is the secre- 
tary of the Conference. 





Our Locomotive Exports.—The value of the locomo- 
tives exported from the United Kingdom in August was 
72,500/., as compared with 221,778. in August, 1907, and 
254,172/. in August, 1906. It will be observed that there 
was a great falling off in last month’s ex This is 
explained by a decline in the demand from South America, 
British India, &. There were, also, absolutely no ship- 
ments of locomotives last month to Russia, Germany, 
France, and the United States. 





ELECTRICAL WORLD AND RecorD.—We have received 
the first of a new electrical periodical in No. 1 of the 
Electrical World and Record. This new weekly, pub- 
lished at 1d., is produced by Messrs. Emmott and Co., 
Limited, 65, Kin -street, Manchester. The Mechanical 
World, published by this firm, has for long held a unique 
and enviable position in the engineering Press as a prao- 
tical journal, and it is to be hoped that the new venture 
will acquire a similar standing in the more specialised 
field of electrical work. The number before us contains 
articles on points in switch-gear design, noisy machines 
and methods of curing them, electric motors and motor 
service, transmission oes for electric motors, &c. A 
considerable amount of space is also devoted to the Man- 
chester Electrical Exhibition. Several of these articles 
are to be continued. The time for the launching of this 
new Manchester venture has been well chosen, and we 
wish it a career as successful as that of its mechanical 
contemporary. . 

PersonaL.—-The manufacturing business of the John- 
son-Lundell .Electric-Traction Company, Limited, and 
the works at Southall, together with lm atterns, 
drawings, &c., have been purchased by J. L. Manu- 
facturing Company, Limited, which will continue to 
manufacture under the patent Johnson- Lundell 
laminated field motors and d os, and will 

electric engineering iness.— Messrs. ward 

mer and Oo., Limited, 110, Fenchurch-street, E.C., 
have been appointed sole agents for the United Kingdom 
for the Briickenbau Flender A.-G., of Benrath, near 
Diisseldorf, for bridge and structural work.—Messrs. 
we Bh po SE me EB 
pure of the Ne Logineeri pany, Limited, 
their business, stock, plant, poe &c., in apg oN 
micrometers, &c., and will continue the same as a depart- 
ment of their own business under the name of the Newall 
Engineering Company at their works, Blackhorse-lane, 
Walthamstow, E.—We understand that owing to con- 
tinued ill-health, Mr. Edwin Webster Walker been 
obliged to retire from the firm of the Avonside Engine 
Company, Fishponds, Bristol. The business will be con- 
tinued by Mr. R. W. Murray, Mr. Webster’s co-partner. 
—We are informed that the Aluminium Corporation, 
Limited, 54, Parliament-street, Westminster, 8S. W., whose 
works are at Wallsend-on-Tyne and Dolgarrog, North 
va have onpenet Messrs. Richard Johnson, Clapham 
and Morris, Limited, 24 to 26, Lever-street, Piccadilly, 
Manchester, their agents for Lancashire, Yorkshire 
Cheshire, Derbyshire and North Wales. 


ENGINEERING. 











THE SALVING OF H.M. CRUISER “GLADIATOR.” 
(For Description, see Page 474.) 














Fic. 25. Vesset Sarety BertHep 1n Gravine-Dock at PortsmoutH Dockyakrp. 





—E a 
- 
aon a 
ae 


Dwi 


sna ‘ " Tee : Se , 
el aaa) ane 





-_- 


fs. Wor 


View or Sarr rrom Stansoarp Sipe, Looxine Forwarp, sHowine Fracrure ano Correrpams, 











Oct. 9, 1908.] 





ENGINEERING. 





481 








AGENTS FOR “ENGINEERING.” 


AUSTRALIA : Sum and Gotch, Melbourne; Sydney ; Brisbane ; 
Pe 


Turner and Henderson, Sydney, N.S.W. 
T. Willmett and Co., Towasville, North Queensland. 
W. ©. Rigby, Adelaide, South Australia. 

Melville and Mullen, Melbourne, Victoria. 

Averria, Vienna: Lehmann and Wenuzel, Kirntnerstrasse. 

Bs.erum : E. F. Satchell, 31a, Place du Chatelain, [xelles-Brussels. 

Canaba, Toronto, Ont.: Wm. Dawson & Sons, Manning Chambers. 

Eprpur@# : John Menzies and Co., 12, Hanover-street. 

France, Paris: Boyveau and Chevillet, 22, Ruedela Banque. For 
Subscriptions and Advertisements, L. Fournet, “ Revue 
Mineralurgique,” 31, Rue de la Victoire. Also for Advertise- 
ments, Agence Havas, 8, Place de la Bourse. 

Gurmany, Berlin : A. Asher and Co., 18, Unter den Linden. 
Frankfurt-am-Main : For Advertisements, G. L. Daube & Co. 
a: F. A. Brockhaus. 

Mulhouse : H. Stuckelberger. 

Guaseow : William Love. 

Inpia, Calcutta: Thacker Spink, and Co. 
Bombay : Thacker and Co., Limited. 

Iraty: U. Hoepli, Milan, and any post-office. 

LiveRPOOL : Mrs. Taylor, Landing Stage. 

MANCHESTER : John Heywood, 143, te. 

New ZEALAND : Gordon and Gotch > ee Limited, Welling- 
ton, Auckland, and Ohristchurc 

Norway, Christiania: Oammermeyer’s Boghandel, Carl Johans 
Gade, 41 and 43. 

RorrerpaM : H. A. Kramer and Son. 

Sour Arrica: Central News Agency, Limited, Head Office— 
Johannesburg ; and Pretoria, Cape Town, Port Elizabeth, 
Bloemfontein, Durban, and their various Branches and 
Bookstalls a South Africa. Also Cape Town: 
Wm. Dawson and Sons, 31, Long-street. 

Tammatnes Gordon and Gotch Proprietary, Limited, Launceston ; 

obart. 


Unrrep States, New York: W. H. Wiley, 43, East 19th-street. 


Chicago: H. V. Holmes, 957-958, Monadnock Block. Sole} » 


Agents for Advertisements in the United States :—Morse 
International Agency, 19, West 34th-street, New York. 








ADVERTISEMENT RATES. 


The c for advertisements is three shillings for the first four 
lines or under, and eightpence for each additional line. The line 
averages seven words. Payment must accompany all orders 
for single advertisements, otherwise their insertion cannot be 

aranteed. Terms for displayed advertisements on the wrapper 
and on the inside pages may be obtained on application. The pages 
are 12 in. deep and 9 in. wide, divisible into four columns of 2} in. 
width. Serial advertisements will be inserted with all practicable 
regularity, but absolute regularity cannot be guaranteed. 

Advertisements intended for insertion in the cur- 
rent week’s issue must be delivered not later than 
5 p.m. on Thursday. In consequence of the necessity 
for going to press early with a portion of the edition, 
alterations for standing advertisements should be 
received not later than 1 p.m. on Tuesday in each 
week. 


“SUBSCRIPTIONS, HOME AND FOREIGN. 
“ ENGINEERING ” can be supplied direct from the Publisher, 


post free, for twelve months at the following rates, payable in 
advance :— 











For the United Kingdom............ 21 9 2 
For Canada— 
Thin r OP ssceSeecss £1 11 6 ($7.65 
Thick — iS Pee £1 16 0O (68.75 
For all yen places i ai 16 0 
n DEEL +0 cncasere 
Thick - sea rie 22 0 6 


Foreign and Colonial Subscribers receiving incomplete copies 





through newsag are requested to communicate the fact to the 
Publisher, together with the agent’s name and 

When Forei ty are sent by Post-Office Orders, 
advice should be sent to the Publish 


er. 

All accounts are payable to ‘‘ ENGINEERING,” LIMITED. 
Cheques should be crossed ‘‘ Union of London and Smith’s Bank, 
Limited, Charing Cross Branch.” Post-Office Orders should be 
made payable at Bedford-street, Strand, W.C. 


Offices for Publication and Ad 
35 and 36, Bedford-Street, Strand, London, W.C. 


We desire to eall the attention of our readers to 
the fact that the above is our SOLE Address, and 
that no connection exists between this Journal and 
any other publications bearing somewhat similar 
titles. 


TaLzerarmic Appress—‘*‘ ENGINEERING,” LONDON. 
TeLerHone NumBer—S3663 GERRARD. | 














CONTENTS. 


PAGE || 
The Iron and Steel Insti- | Co-Partnery 

t 3|| Legislation and the Elec- 
trical Industries 


tute 
The British Association at 


DUR os esisepes case cers 467 || The late Sir George Livesey 
150-Ton Floating Crane (J1- | (With Portrait).......... 483 
lustvated) 2.2... veccsees 471||The Manchester Electrical 


Tyre-Boring Mill (JUlus.) .. 
Case-Hardening by Means 
of Gas (IUustraied)...... 
Reverse - Torsion Testing - 
Machine (ilustrated) .. 478 


471 || 


Exhibition—No. I. (JUus.) 485 
N 487 
473 


The Salving of H.M. Cruiser Ww 
_‘‘Gladiator” (JUustrated) 474|| (With Portrait).......... 488 
United |The late Mr. Bennett H. 


Notes from the 
ace Ea 


Notes from the North...... 
from eland 


| Ind 
Notes Clev and |Power Supply (Illustrated) 490 
_the Northern Counties .. 479||The Wearing Properties of 
Notes from the South- || Steel'(/Uustrated) ...... 
lle Ee ee? hee 479|| The entific Control of 
Miscellanea ..... ....s02s 479|| Fuel Consumption .:.... 4 
International Conference of _—|| Catalogues ................ 495 





bcccvvledevcccboove 479 veccccccccce GO 
With Four One-Page Plates of the SALVING OF H.M. 
CRUISER “GLADIATOR.” 








NOTICES OF MEETINGS. 


Tus Norru or ENGLAND INSTITUTE OF MINING AND MECHANICAL 
Enorneers.—Saturday, October 10, in the Wood Memorial Hall, 
Newcastle-upon-Tyne, at 2 p.m. General meeting. The following 

rs will open for discussion :—‘‘ Experiments on an Auxj- 

iary Ventilating “sg ag See late M. Walton Brown (Trans. Inst. 

M.E., vol. xxxiv., page 494). ‘‘ Circulation and Heat Absorption in 
Steam-Boilers,” by Mr. Arthur-Ross (Trans. Inst. M.E., vol. xxxv., 
page 429). ‘* Winding-Engine Tests, with Notes and 8 jons 
on the and Testing of Plant,” by Mr. S. L. Thacker (Trans. 
Inst. M.E., vol. xxxv., page 589). The following papers will be 
read, or taken as read :—‘ Repairing Leaky Seams,” by Mr. Ugo 

oli. ‘The ‘Bold’ Box-Controller Box-Switeh;” by Mr. 
J. G. Thompson. ‘Note on the Effect of an Igneous Dyke on a 
Natal Coal-Seam,” by Mr. G. H. Stanley. ‘‘ Note on a Deposit of 
Sulphur in a Colliery Water,” by Mr. G. H. Stanley. « 

HE MANCHESTER ASSOCIATION OF ENGINEERS,—Saturday evening, 
October 10, the opening meeting will take place at the Grand 
Hotel, Manchester ; tea being served at 6.30 p.m. The evening 
will be reserved for short communications from members in refer- 
ence to the engineering and electrical exhibits at the Franco- 
British and Manchester trical Exhibitions. 

Tus LysTITUTION OF MECHANICAL ENGINERRS : GRADUATES’ Asso- 
CIATION. —Monday, October 12, td ag A en will be read on 
“Steam - Engine and Boiler »” by Mr. William Inchley, 
Sees. Mr. Henry Davey, Member of Council, will occupy the 
chair. 

Tue InstrToTs OF MARINE ENGINBERS.—Monday, October 12, 

8 = Lecture on “ Thrust-Bearings,” by Mr. G. B. Woodruff. 

8 InstiruTioN oF MINING AND MeTALLURGY.—Thi » Octo- 
ber 15, at 8 p.m., at the Rooms of the Geological Society, Burling- 
ton House, Piccadilly, London, W. The f owing papers 
discussed :—‘* The Separation of Metallic Ores by i 
Arthur Taylor, Member ‘“ Laboratory Routine in Modern Oopper- 
Smelters,” by. Mr. H. T. Waller, Member. 
Foundations for Stamp Batteries,” by Mr. 8. J. 
and Mr. John P. Fuller, Associate. ‘* Th 
and Ferro-Cyanides, &c., in Cyanide Solutions containing 

yy Mr. Leonard M. Green. ‘‘Mine-Sampling Devices,” by Mr. 
Harley E. Hooper, Associate. 

Tue Ruesy Eneinrerine Socrety.—Thursday, October 15, at 
8 p.m., in the Large Assembly-Room at the Benn Buildings, 
Rugby, when a Presidential Address will be delivered by the 
President, Mr. A. F. Bennett. 

Tue INSTITUTION OF MECHANICAL ENGINEERS.—Friday, October 16, 
at 8 p.m. Paper to be read and discussed :—‘* rs, Renewals, 
Deterioration, and Depreciation of Workshop t and Machi- 
nery,” by Mr. James Edward Darbishire, Member, of London. 

Tue Roya Sanitary InstirvTs.—Saturday, October 17, at 11 a.m. 
A provincial sessional meeting of the Institute will be held at the 
City Council Chamber, Guil , York, when a di ion will 
take place on “The Architecture and Sanitation of Elementary 
School Buildings.” The discussion will be opened by Mr. J. 
Osborne Smith, F.R.1.B.A., Fellow. The chair will be occupied 
at lla.m. by Mr. H. D. Searles-Wood, F.R.1.B.A., Chairman of 
the Council of the Institute. 


READING - Casns.—Reading -cases which will hold ‘twenty - six 
numbers of ‘‘ ENGINEERING” may be had of the Publisher or of any 
newsagent. Price 6s. each. 
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CO-PARTNERY. 


Co-PARTNERY, or profit-sharing, is in many men’s 
minds this week. The regretted death of Sir 
George Livesey recalls the fact that he was the 
author of the greatest, and one of the very few 
successful, profit-sharing arrangements between 
employers and workmen, ©On Wednesday last Sir 
Christopher Furness unfolded before a conference 
of trade-union representatives at West Hartlepool 
a scheme for profit-sharing in the works of his 
company. Both men had the same object in view 
—the abolition of strikes—and both were ready 
to pay a fair price to attain it. The matter 
was of greater urgency to Sir George Livesey, as 
@ failure of gas supply in London would be a 
terrible calamity, and if continued for more than a 
day or two would lead to Government interference. 
A strike in a shipyard, on the other hand, only 
concerns @ comparatively few people, and has to 
be fought out the combatants as best they 
can. Fortunately for Livesey, he had on his side 
advantages that are denied to the general manu- 
facturer. He had a local monopoly of gae-lighting, 
and could raise his prices if his expenses in ° 
the only check being a sliding-scale which limited 
the possible dividend as the price of gas rose. But 
whatever happened, there was the practical cer- 
tainty of substantial profits to be divided between 
the partners, while any reduction of price enabled 
the company to distribute a greater sum in divi- 








7 | dends, if they could earn it. No ordinary commercial 


concern stands on this footing. It often occurs 
that increasing expenses come concurrently with 
falling prices, and profits are temporarily replaced 


<9 | by losses. It is this possibility that prevents any 


real partnership between capital and labour, for 


as labour wants its weekly wages, and if these are not 


forthcoming will seek an outlet elsewhere. Even 


93} in the case of a gas-works it is only by being aided 
to become a capitalist that the labourer can enter 
into partnership with the employer. 

Sir Christopher ce my ey to assist his 
men to become partners in the by 


the creation 





of employés’ shares in the Middleton oe i 
Yard at Hartlepool, and in the Harbour 
at West Hartlepool. These shares are to be paid 
for by instalments by the deduction of 5 cent. 
from the men’s earnings, and all the employés are 
to enter into the arrangement ; any man leaving 
the company’s service is to sell his shares to a 
fellow-employé at an assessed or at an arbitrated 
price. These shares are to carry a preferential fixed 
interest of 4 per cent., whether the company divide 
any surplus profit or not. We gather, however, 
that this interest is not a charge similar to deben- 
ture interest, but must be earned before it can be 
paid. The other capital of the company is also to 
receive a fixed interest of 5 cent. before any 
profits can be declared. After these payments, 
the two classes of shares would participate in the 
dividends to be declared. But the employés’ in- 
terest and dividends are not to be paid in cash 
until the shares are fully purchased ; they are to be 
credited as payments of instalments for the shares. 
This is one side of the bargain. The other is 
that ‘‘under no conditions whatever shall the 


be | employé co-partners go on strike against the direc- 


tions and decisions of their co-partners governing 
the administration of the business.” To enable 
matters in dispute to be arranged or compro- 


. | mised, there is to be constituted a Works Council, 


to be composed of an equal number of representa- 
tives of the employés and re mtatives of the 
firm, It is to be a kind of Court of Refer- 
ence and Committee of Council rolled into one. 
Its chief purpose, Sir Christopher explained, is 
to be the promotion of friendly communication 
between the firm and its labour partners on all 
affairs of common interest, and an important part 
of its duty would be to take into consideration on 
the instant, before any ill-temper had entered into 
them, all matters or incidents calculated to breed 
friction. .This council would include delegates 
elected by the workpeople, and also trade-union 
officials of the district. It would, of course, have 
no executive power. In those cases in which it 
failed to effect an arrangement the controversy is 
to be left to be settled by a Court of Arbitration, to 
be composed of three members for each section of 
the Works Council and a referee (conceivably the 
County Court Judge of the district) nominated by 
the Works Council. Failing this arrangement the 
machinery established by the Board of Trade might 
be taken advantage of. 

Sir Christopher has laid this proposition before 
his workpeople, and has asked to be told by Thurs- 
day, November 26, whether they will accept it, or 
whether they will continue as they are. He has 
also, as an alternative, offered to sell them the 
works outright at a valuation ; but we may dismiss 
that as outside of practical consideration. The result 
will be waited for with great interest, for the work- 

le are trade-unionists, and the acce ce of 
the plan would mean a change of attitude‘on the 
part of the organisations to which they belong, or 
else a breaking away of the members. The unions 
have hitherto —- profit-sharing schemes as 
inimical to their influence, but of late years a change 
has come over their counsels, and they are dis 
to reconsider some of their once-cherished ideas. 
The leading officials are as opposed to the sectional, 
sporadic, and local strikes as any employer can 
be, for they deplete the funds and imperil the 
stability of the organisation. It is only recently 
that the secretary of the Amalgamated Society of 
Engineers resigned on this account. Further, they 
are on the whole favourable to conciliation, if not to 
arbitration. The iron-workers accepted it years ago; 
the miners have a standing joint committee, with 
an arbitrator in the background ; the railway 
men have just elected boards of conciliation for 
every line, and soon. Generally speaking, there 
would be few strikes by the t unions if the 
chief officials had a free hand. It is the local 
officials, subject to local influence, and not certain 
of their position, that vote for extreme measures. 
But it is a long step from conciliation to com- 
pulsory arbitration, and it is not a step in which 
the trade-union official sees any profit or repu- 
tation for himself. It is the power of striking 
that enables him to negotiate, and without it he 
would become somewhat superfluous, were it not 
that trade unions are now immense benefit societies, 
and as such are valuable to the working classes 
apart from their action in upholding wages. If 
wages were fixed by arbitration, unions would still 
continue to be necessary to provide against want 
of work, sickness, old age, and death. It is this 
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increase in their sphere of usefulness that renders 
such a scheme as that before us possible. 

The new council proposed by Sir Christopher 
is the best feature in his scheme, for it is a 
guarantee against hasty action. Three-quarters 
of the strikes that take place are the result of 
misconception on one side or the other, and are 
maintained by obstinacy or resentment Half-an- 
hour’s candid explanation before the respective 
parties are compromised by action would pre- 
vent them, and in case of real grievances would 
open the way for remedial measures. Neither 
employers nor workmen are naturally unjust before 
their feelings have been embittered by violent 
language or unreasonable doings. All the smaller 
troubles of a works could be dealt with by such a 
council without difficulty ; and if the scheme as a 
whole is not accepted, it is to be hoped that the 
council will be given a fair trial. That, at any 
rate, will not require any surrender of independ- 
ence on the part of the workmen, unless a moderate 
amount of trust in their elected representatives 
be reckoned as such. 

Experience on the North-East Coast has shown 
that some sections of workmen will not listen to 
reason. They repudiate the promises of -their 
leaders and reject their advice; they refuse to 
follow the example of their fellows in other trades, 
and they cause the stoppage of works in which 
thousands of willing hands, other than themselves, 
are engaged. What means has Sir Christopher to 
lead such men into a better frame of mind? He 
proposes to make them _- by selling them 
shares in the firm, and taking the money in 
instalments. It is to be ho that the arrange- 
ment will not be subjec' to any great strain 
for some years, for the holding of each man 
must be small for some time, and will represent a 
certain amount of self-denial, seeing that 5 per cent. 
of his wages is to be withheld from him, and that 
he will not touch the interest. Once the sense of 
proprietorship has been created, the scheme would 
exert a powerful influence over a considerable sec- 
tion of the men, and they would probably put pres- 
sure on their fellows to prevent them from upset- 
ting it. But, evidently, it will take time for such 
slender savings to accumulate to any substantial 
sum, even if the interest should be as high as we 
all hope it will be. Thrift is a habit that grows 
strong by exercise, but it is not indigenous in the 
British working man, and in its early stages it 
needs a good deal of care to keep it alive. It 
has been shown, however, by the South Metro- 

litan Gas Company that the love of saving can 
G created in a less skilled class of workmen than 
those found in a shipyard, and we trust that the 
same result will be attained in Hartlepool. 

The success of the scheme depends entirely on 
the creation of a sense of proprietorship in the new 

rtners. Without that it is mere wasted breath. 

he agreement not to strike cannot be enforced by 
any legal means which it would be politic to adopt, 
and there is no particular advantage to the firm 
in acting as a savings bank unless they gain in 
other ways. On the other hand, if the sense of 
proprietorship can be raised, it will be an asset of 
much value, for it would be followed by a great 
reduction of waste and a diminution of leakage. 
We all know the different attitude adopted by 
the workman towards his employer's stores, and 
that he exhibits in regard to his own—his tobacco, 
for instance. This is not peculiar to one class of 
society ; it is merely a characteristic of human 
nature. If the idea could be established in a 
works that waste of material and time was a crime 
against the men and a robbery of their just divi- 
dends, the economy that would result would put 
the firm in the front row of producers, and enable 
it to get orders at the worst of times. With 
such an organisation and management as exist in 
Sir Christopher’s firm, anc with such painstaking 
work as would follow upon a sense of proprietor- 
ship, the men might look for dividends that would 
quite eclipse the 4 per cent. interest, and would 
rapidly make them the full owners of their shares, 
and at the same time put upon them a value con- 
siderably in advance of their cost. 

What reception will be given to the scheme we 
cannot, as yet, know, although the utterances of 
trade-union leaders, as given in yesterday's papers, 
are not encouraging. But if it attain fruition, 
the result will be ely due to Sir Christopher’s 

mal influence. From most employers such a 
plan would fall still-born, because of the deep- 
rooted distrust that exists in the working-classes 





against gifts that fetter their action. No one, 
however, knows the north-country man, with all 
his qualities and all his faults, better than Sir 
Christopher, and he must have regarded his plan 
as feasible before he launched it with so much 
publicity. 





LEGISLATION AND THE ELECTRICAL 
INDUSTRIES 

On April 10, 1902, a committee appointed by the 
Institution of Electrical Engineers to investigate 
the effect on the industry of electrical legislation 
presented a unanimous report, the opening para- 
graphs of which read as follows :— 

**1. That notwithstanding that our countrymen 
have been among the first in inventive genius in 
electrical science, its development in the United 
Kingdom is in a backward condition, as compared 
with other countries, in respect of practical appli- 
cation to the industrial and social requirements of 
the nation. 

‘*2. That the cause of such backwardness is largely 
due to the conditions under which the electrical 
industry has been carried on in this country, and 
especially to the restrictive character of the legisla- 
tion governing the initiation and development of 
electric-power and traction undertakings, and the 
powers of obstruction granted to local authorities.” 

The view thus set forth has, until the other day, 
passed unchallenged by anyone with any pretension 
to competence as an expert in electrical engineer- 
ing ; but a short time ago Professor Kapp, in a letter 
to the Times, took up the réle of an Athanasius 
contra Mundum, and expressed his total disagree- 
ment with the very weighty expression of opinion 
above quoted. Professor Kapp maintained. that 
there is no evidence in favour of the statement 
that electric lighting in England was killed for 
six years by the Act of 1882; but great as is his 
authority in certain phases of electrical engineering, 
it can hardly on this point be considered as out- 
weighing that of the profession as a whole. 

Indeed, it would seem that his letter must have 
been written on the spur of the moment, and be 
considered as a mere obiter dictum thrown off 
without investigation into the actual facts of the 
case. From these it appears that in the year 
following 1882, 106 lighting orders were applied for 
and 69 granted, of which all but four were wound 
up, and the money returned to the subscribers so 
soon as the provisions of the Act were fairly realised 
by those concerned. In the succeeding five years 
there were. in all but eight Orders applied for, of 
which four were granted; and it was not till.the 
drastic provisions of the! Act of 1882 were relaxed 
by that of 1888 that further progress was possible 
in this country. 

The time then lost was of the utmost valae. At 
the date in question we were certainly far ahead of 
both America and Germany in matters electrical, 
and had the industry been allowed to take its 
natural development here, there is little question 
that our lead would have been fairly main! ained. 
Our resources both in capital and ability were then 
unrivalled, and had these resources received fair 
play from the Legislature the position of the elec- 
trical engineering industry here would be certainly 
vastly more favourable than it is — 
In support of his contention, Professor Kapp 

inted out that in 1895the actual kilowatts installed 
in English central stations was 8} times as great 
as in Germany, but the logical connection between 
this fact and Professor Kapp’s statement as to the 
non-injurious effect of the Act of 1882 is not 
apparent. It merelyshows that an enormous field for 
dosuied engineering work existed in this country, 
and that this field became partially developable when 
the Act of 1888 superseded that of six years pre- 
vious. Throughout, it may be observed, Professor 
Kapp made no reference to the progress of 


electrical engineering in America, but made his | pan 


comparison with Germany only. There is nothing 
like leather, says the cobbler, and in similar fashion 
Professor Kapp attributed the lead obtained by 
Germany in some departments of electrical engi- 
neering to a greater appreciation of science. The 
fact that, with our hands tied by hostile legislation, 
we yet succeeded in distancing Germany in the 
amount of power installed would rather tend to 
prove the contrary, in this particular connection 
at any rate. Of course, what Professor Kapp has 
in his mind is the fact that the advantages of 
three ME ae working in certain cases, received 
practical recognition elsewhere earlier than here ; 





but for this, again, hostile legislation was largely 
responsible. Three-phase working presents no 
advantages for the distribution of electricity over 
small areas, and Parliament and the municipalities 
combined have done, and are still doing, their best, 
or, perhaps, we should say, their worst, to prevent 
large areas being supplied from a single source. 

Again, pioneering work demands a benevolent eye 
from the authorities if it is to offer any hope of 
return to those venturesome enough to embark 
onit. The Board of Trade, however, interpreting, no 
doubt, the wishes of the House of Commons, have 
demanded practical perfection from the outset. 
This has, it may be admitted, had one good effect, 
in that the standard of reliability called for in our 
central station practice is exceptionally high ; but 
a very high price has had to be paid for this, 
owing to the concomitant difficulty of carrying 
out experimental work in this country. High- 
voltage overhead wires, for net were common 
everywhere but here. Special permission to 
employ such in certain cases was, no doubt, given 
by the Board of Trade, but until the extrava- 
gant legal expenses which are inseparable in this 
country from the initiation of any undertaking of 
intérét public had been incurred, it could never be 
known whether or not this permission would be 
granted. The range of variation of voltage per- 
mitted has also been much narrower than usual 
abroad, with the general result that pioneering 
work was rendered almost impossible, and those 
who did engage in it in this country had commonly 
to content themselves with having shown others 
here and elsewhere the way to make a profit, whilst 
suffering large pecuniary losses themselves. 

As a consequence, the electrical industry has 
been denied by Parliament a natural growth. Ex- 
— tram-lines, for instance, can hardly be 

id down when the undertaking may be compul- 
sorily purchased at old-iron prices at the end of 
twenty-one years. Hence, though the first com- 
mercial lines were laid within the United Kingdom, 
there was a long pause in which little was done ; whilst 
the solution of the various problems still unsolved 
was being worked out elsewhere. This done, both 

rivate undertakers and municipalities—the specu- 

tive element being thus largely removed— began to 
embark largely in electric light and power ventures. 
A demand which, in a process of natural growth, 
should have been spread over a quarter of acentury, 
was thus concentrated into half-a-dozen years, with 
the result that, in the first place, makers here could 
not supply this sudden demand, and, in the second, 
that when this unnatural outburst of activity 
abated, manufacturers had increased their works 
beyond the normal need, a circumstance which 
goes far to account for the present unsatisfactory 
state of the electrical manufacturing industries. 

Professor Kapp’s contention that electrical engi- 
neering has not been hampered by ill-advised 
legislation is only intelligible when the writer’s 
long absence in Germany is borne in mind. This 
absence was in all probability itself the result of 
the restrictive laws and regulations in question, 
since it is highly improbable that an electrical 
enginecr of Professor Kapp’s exceptional talents 
would have been allowed to leave the country had 
a really fair field for their exercise been permitted. 





THE LATE SIR GEORGE LIVESEY. 

In the regretted death, on Sunday, the 4th inst., 
of Sir George Livesey, there has passed away not 
only a figure notable in the special branch of engi- 
neering with which he was connected, but also a 
man whose ideas were the means of introducing 
to new industrial conditions the eommunity with 
which he was more intimately concerned. 

Sir George’s name will always be remembered in 
two connections. Of these, one is his life-long 
association with the South Metropolitan Gas Com- 
y- Born in 1834, at Islington, he was the 
eldest son of Thomas Livesey, then secretary of 
the South Metropolitan Gas Company. After what 
would now be thought a somewhat brief education 
at private schools, he was apprenticed, under his 
father, at the age of fourteen, continuing in this 
capacity till 1855. In this year he was made 
assistant engineer, and had charge in turn of 
nearly all the work that comes into direct bearing 
upon a commercial gas undertaking. In fact, he 
subsequently attributed his intimate acquaintance 
with detail in all branches of the work and his 
ready acquirement and varied knowledge of all the 
later developments both of the science and prac- 
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tice of gas manufacture to the good grounding 
he had obtained in his practical work in the various 
departments. Between the years 1855 and 1862 he 
gradually took over the management of the works, 
until in the latter year he was appointed engineer 
to the company, his father retaining the positions 
of secretary and general manager. In this capacity 
he was responsible for the enlargement of the Old 
Kent-road works, which were doubled in capacity, 
the older parts at the same time being re-built. 
This work was all carried out to Mr. Livesey’s 
designs and under his personal direction, con- 
tractors not being employed in the undertaking. 
He later acted as engineer for new works of the 
Tynemouth Gas Company, at which he was respon- 
sible for the design and 
erection of plant cost- 
ing about 20,0007. | As 
consulting engineer, he 
acted as adviser to the 
Coventry Gas Com- 
pany and the Alder- 
shotGas Company, &c. 

In 1871, on the 
death of his father, 
Mr. Livesey was ap- 

ointed secretary, 
Sobdtaes the two posi- 
tions of secretary and 
engineer until 1882, 
when, on amalgama- 
tion with the Surrey 
and Phoenix Com- 
panies, he was elected 
a director of the en- 
larged concern. In 
1885 he was elected 
chairman. He paten- 
ted some ten inven- 
tions, all concerned 
with the improvement 
of gas machinery and 
appliances, purifica- 
tion, . 
At the time Mr. 
Livesey took charge 
of the management of 
the works as the com- 
pany’s engineer, the 
annual output of gas 
amounted to about 350 
million cubic feet. At 
the present time the 
output of the company 
is over 12,520 million 
cubic feet. The com- 
pany has always held 
the position of making 
practically the lowest 
charges of avy of the 
London gas supply 
companies, and also 
concurrently, we 
believe, paying the 
highest dividends. Mr. 
Livesey was respon- 
sible for the introduc- 
tion into the gas- 
making industry of the 
sliding scale, whereby, 
with a reduction in 
charges for gas, an 
increase in dividend is 
allowed. The sliding 
scale was first intro- 
duced in 1875, and 
applied to the South 
Metropolitan Company 
in 1876. In the early 
days it had been prac- 
tically permissible to make such charges as would 
produce a dividend of 10 per cent. on ordinary stock. 
This system not working altogether satisfactorily, the 
sliding scale was introduced. By the new arrange- 
ment it was provided that with a standard price 
of 3s. 6d. for 1000 cubic feet in the case of the 
South Metropolitan Gas Company, then for every 
id. charged below this figure an increase in dividend 
of ¢ per cent. was permissible, and for every 1d. 


above the standard charge of 3s. 6d. per thousand | 


a reduction of } per cent. in dividend on the 10 
per cent. was to be made. 


sion of stock, the latter taking place in 1896. 


These actual figures | 
were subsequently altered on the reduction of the | 
standard price of gas, and also on the conver-| 


At the present time the company’s standard 
charge is 2s. 3d. per thousand, the only London 
rate lower than this being the 2s. per thousand 
of the Wandsworth and Putney Gas Company. 
The South Metropolitan Gas Company has, in the 
march of events, absorbed others, no less than four 
becoming merged with it between the years 1879-85, 
till at the present time it supplies nearly the whole 


of that part of the Administrative County of London | 


south of the Thames, while its works have, of 
course, been also increased by the large plant at 
Blackwall Point. 

The second connection in which Sir George 
Livesey will always be remembered—and, perhaps, 
even long after his work as an engineer in the 





From a Photograph by Russell and Sons. 


Smr Georce Livesey. 


gas industry has been forgotten—concerns his 


efforts to encourage thrift and improve the con- | 


dition of the employés of his company. Sir George 
considered that gas supply was tantamount to a 
public service, and of so great an importance to 
the public that an interruption of supply should 
not be jeopardised. This motive, coupled with 
the no less important one of a desire to enable the 
employés to benefit by the prosperity of the com- 
pany, led to the introduction of his profit-sharing 
scheme, which later developed into, and is now 
known as, the co-partnership system. The object 
of this scheme, brought forward in 1889, was at 


once to combine the interests of the public, the | 
employés, and the shareholders, and was calculated | 





to lessen the risk of strikes and the inconvenience 
and loss consequent upon sudden cessation of work- 
ing, by giving the employés an interest in the econo- 
mical conduct of the business. Although accepted 
by many of the hands, the scheme was violently 
opposed by the National Union of Gas-Workers, on 
the ground that it embodied in its rules a clause by 
which the men agreed to serve the company for a 
twelve months period at one or the other of their 
stations. This clause the men were urged not to 
sign, as being prejudicial to their interests, and the 
| union called for the withdrawal of the whole scheme 
| by the directors of the company. Instead of with- 
| drawing, however, the board decided to adhere to 
its plans, with the result that about 1800 of the 
union men went on 
strike. The company 
was successful in keep- 
ing its works going, 
the places of the union 
men being quickl 
filled by others, though 
considerable inconve- 





nience was experi- 
enced. The result of 
this unfortunatelabour 


movement was that the 
company decided not 
to employ any more 
members of the Gas- 
Workers’ Union. The 
strike cost the com- 

ny some 70,000/., 

ut it won its point. 
The agreement. was 
subsequently altered 
and the profit-sharing 
scheme put into work- 
ing order. The end of 
the strike was the 
occasion for quite a 
large crop of testimo- 
nials from the loyal 
workers to the board 
and executive, among 
the more prominent 
of the latter being at 
this time the late 
Mr. Frank Livesey, 
brother of the chair- 
man and engineer to 
the company. 

The profit - sharing 
scheme provided for 
the payment of a bonus 
to workers calculated 
asa percentage of their 
wages, and dependent 
on the selling price of 
the gas. Four per cent. 
was the figure decided 
upon, ani the em- 
ployés had the option 
of receiving the money 
or allowing it to accu- 
mulate at compound 
interest. Although this 
scheme was attended 
with satisfactory re- 
sults so far as the work- 
ing of the company was 
concerned, it was sub- 
sequently thought that 
the well-being of the 
employés would be im- 
proved, and habits of 
thrift fostered, if they 
were encouraged to 
allow their money to 
remain as savings, in- 
stead of always drawing them as part of their 
regular income. With the object of bringing this 
ideal down to a practical plane the bonus was in- 
creased on condition that at least one-half should 
be retained for investment in the company’s stock. 
The net result of the working of this arrangement 
is that at last Christmas there were some co- 
partners holding ordinary stock, the market value 
of which then stood at 260,832/., while 58,295/, 
were held on deposit at interest, and 28,6001. had 
been invested by the co-partners in the purchase 
of their houses, making a total of about 347,7271. 
In addition to this the co-partners have three re- 
presentatives on the board. 

It is unnecessary to give in detail the many pro- 
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minent positions held by Sir George. It may be 
mentioned, however, that he was a director of the 
Crystal Palace District (now the South Suburban) 
Gas Company, and chairman for several years, 
during which time the co-partnership system was 
adopted by that company. His connection as a 
director with the Commercial Gas Company was 
also followed by that business being conducted on 
co-partnership lines. He at one time or another 
held most of the important positions in institutions 
and associations connected with the gas industry, 
being president of the Gas Companies’ Protection 
Association, and of the British Association of Gas 
Managers, of the Southern District Association 
of Gas Engineers and Managers, and honorary 
member of Council of the Institution of Gas Engi- 
neers. He was prominently connected with bodies 
of far larger spheres than these, having, for instance, 
been admitted as a member of the Institution of 
Civil Engineers in 1872, and elected to the Council 
of that y in 1906. He was also a member of 
the Institution of Mechanical Engineers, having 
joined that body in 1901. 

Owing to his pioneer work in the industrial 
world and his knowledge of labour questions, he 
was selected as a member of the Royal Commission 
on Labour of 1891. He further was a member of 
the Royal Commission for the St. Louis Exhibition 
of 1904, and he served on the Committee appointed 
to report on employment of ex-soldiers. e was 
created knight in 1902. 

In spite of the former official opposition on the 
art of their organisations, the benefits conferred 
y Sir George Livesey’s schemes have long been 

recognised by the gas-workers, and his death has 
removed from them, no less than from many 
another in other walks of life, a friend. A man 
of strong individuality, excellent judgment, and 
with exceptional. powers of organisation, he pos- 
sessed qualities which would have led him to make 
his mark in any walk of life; but there can be no 
doubt that the factors which most ensured the 
success of the great industrial revolution which he 
carried out were his thorough honesty of p 

and his earnest desire at every step to do all he 
could to secure the moral and Bees advancement 
of those with whom he had to deal. 





THE MANCHESTER ELECTRICAL 

EXHIBITION.—No. I. 

Tat a stimulus is given to an industry by an 
effective exhibition is undoubted in those cases 
in which the nature of the industry is such that 
it depends largely for its prosperity upon the 
appreciation of the general public. The Electrical 

xhibition held at Olympia three years ago was 
so successful that it is not surprising that the 
National Electrical Contractcrs’ Association, who 
promoted it, should have decided to organise 
another and, if possible, more complete display of. 
electrical machinery and appliances. The outcomé 
of this resolution is to be seen in the Manchester 
Electrical Exhibition, which was formally opened 
by the Lord Mayor of that city on Monday last, 
although the public were admitted on the-previous 
Saturday. The choice of Manchester as a site was 
thoroughly well justified. It is not only far more 
convenient than London for the manufacturers, 
but is the focus of a district, containing, within an 
easy travelling radius, a larger population even 
than London. Moreover, the visitors will certainly 
contain a high percentage of men whom the ex- 
hibitors particularly wish to attract, and not only 
this, but any person desiring more information than 
can be given at the stands can usually be taken to 
the works of the manufacturers within an hour. 
These factors give Manchester an immense advan- 
tage over London from a business point of view, 
and should in themselves ensure the success of the 
undertaking. 

Manchester contains no permanent building suit- 
able for an exhibition of any extent. The pro- 
moters of the Electrical Exhibition were therefore 
compelled to erect one for their purpose, and a site 
was placed at their — by the Corporation in 
Platt Fields Park, Fallowfield. This is only 
2} miles from the centre of the city, yet is situated 
in surroundings which make it difficult to realise 
the presence of the great manufacturing districts 
in the neighbourhood. The Exhibition building 
stands amid natural park-like scenery and is ap- 
proached by a double-sleeper track. It is a 
temporary wooden structure with the stucco front- 
age typical of exhibitions. The roofs are low and 





undistinguished, and for fairly obvious reasons 
the interior lighting is entirely artificial, The 
building is , and, excluding small 
annexes for offices, refreshment-rooms, &c., is 
500 ft. in length by 180 ft. in width. Five 
avenues traverse it lengthwise, and an equal 
number of transepts run across it, every alley being 
flanked on both sides by stands. There are alto- 
gether over 300 stands, and about 260 firms tenant 
them, no space appearing unoccupied. If the atten- 
dance of the public continues as great as it was 








the opening day. On last Saturday afternoon the 
Exhibition was to all intents and purposes com- 
plete and in working order. 

The exhibits include gas, oil, and steam-engines, 
boiler plant a i pumps, turbines, 
light and hea Ine-tools, cotton machinery, 
&c., besides the thousand-and-one appliances for 
the generation, control, and utilisation of elec- 
tricity. For the requirements of the exhibitors and 
the illumination of the seg current is ob- 
tained from the Corporation. Two mains bring 




































































Figs. 1 To 3. 
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Fie. 4. Fren-Heater anp O1n-SEPARATOR ; THE 
Hupson Economiser Company, Limitep. 


upon the opening days, the alleys will be found 
decidedly too narrow for comfort. The three cen- 
tral avenues do not exceed 10 ft. in width, while 
the side avenues seem to be some 2 ft. less than 
this. Moreover, it is im ible either to get, or 
to see, across, except by e transe ts, and as prac- 
tically every exhibitor is in a little cabin, with a 
—_ ne on three sides, there is very consider- 
able difficulty not only in finding where one is, bat 
in locating the place where one wishes to go. The 
openness of Olympia, of course, could not be ex- 
pected, but the amount of itioning at Man- 
chester is a ae istake e object of an exhi- 
bition is surely to exhibit, and not to present narrow 
streets of cabins. It is very pleasant, on the other 
hand, to congratulate both the authorities and the 
exhibitors on the admirable state of readiness on 
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Brown’s Water Coottne ToweR; THE Hupson Economisek Company, Limrrep. 


three-phase current at 6500 volts to a transforming 
and converting plant situated in the centre of the 
building, and forming a prominent exhibit. The 
crane a is of the modern Ferranti 
type, i ive apparatus in ferro-concrete 
alls dean at the front and back by sheet-iron 
doors. The public are unfortunately prevented by 
the circumstances of the case from examining the 
internal arrangements. The oil-break switches can 
be tripped by a push-button, the feeder-switches in 
addition having a no-voltage automatic tripping 
device to cut out the sub-station if n ; = 
such a case current for lighting could be obtained 
from Messrs. Crossley’s stand, where a 75-kilo- 
watt suction-gas engine set is at work. Messrs. 
Ferranti, Limited, Manchester, also supplied the 
L.T. flat-backed board. The running plant includes 
a 700-kilowatt Westinghouse rotary converter set, 
having on the same t an induction motor for 
starting up the converter proper and an alternating- 
current booster, by varying the excitation of which 
latter the direct-current voltage can be raised from 
400 to 500 volts. We are informed that the over- 
all efficiency of the complete set, together with the 
main transformer which goes with it, is within a 
fraction of 95 per cent. at full load, which seems a 
most remarkable result. Besides this set is a 600- 
kilowatt Peebles-La Cour motor-converter, and a 
500-kilowatt two-bearing motor-generator by the 
General Electric Company, London, noticeable in 
that it has ball-bearings. The maximum load on the 
converting and transforming plant is estimated at 
1150 kilowatts continuous current and 250 kilowatts 
alternating, the former being a three-wire supply 
at 2 x 200 volts, and the latter being at 400 and 230 
volts. The whole of the plant mentioned will be 
taken over by the Manchester Corporation after the 
close of the Exhibition. Two dozen ironclad dis- 
tributing-boards, each containing twelve circuits, 
are provided at various points of the building for 
the direct-current supply. 

Gas-engines are to be seen on several stands, and 
they are “ey shown working with a suction 
producer. e Crossley plant, already mentioned, 
comprises a four-cylinder vertical engine, with 
eylinders 11} in. in diameter by 14 in. stroke. It 
generates 75 kilowatts at 220 revolutions, and is 
started by compressed air stored in steel cylinders 
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at 180 lb. pressure. A pressure of 80 Ib. is suffi- 
cient for the purpose, and the engine may be got 
away @ dozen times or more before the air-pressure 
drops to thisamount. A small horizontal oil-engine 
and air-pump serves to charge the reservoirs. A 
gas-engine of the ordinary type, giving 55 brake- 
horse-power, is also exhibited at Messrs. Crossley 
Brothers’ stand. The largest engine shown by the 
National Gas-Engine Company, Ashton-under-Lyne, 
is of the ordinary type, with a single cylinder, and 
gives 110 horse-power on the brake. This has a 
convenient barring gear, consisting of a pinion 
gearing inside the rim, and worked by a shaft and 
large hand-wheel from the other side of the engine. 
It is shown running with suction gas. Messrs. 
T. H. and J. Daniels, Limited, of Stroud, Glou- 
cester, and Messrs. W. J. Bates and Co., Limited, 
of Denton, Manchester, also have suction plants 
running. 

Both the Diesel Engine Company, Limited, of 
179, Queen Victoria-street, E.C., and Messrs. Mirr- 
lees, Bickerton, and Day, Limited, of Hazel Grove, 
near Stockport, show Diesel oil-engines running. 





The former company has a two-cylinder engine of 








100 brake horse-power, and the latter a three-cylin- | 
der engine of 150 brake horse-power, both direct 
coupled to dynamos. By means of suitable switch- 
gear on the latter stand the plant may be run at 
any desired load, and changes effected instantly to 
demonstrate the accuracy of the governing. The 
engine will run with all kinds of cheap residual oils, 
such as Texas, Borneo, Burma, and Russian crude 
oils, Scotch shale oil, naphtha and paraffin, with- 
out any adjustment whatever being required, the 
only stipulation being that the fuel shall be free 
from tar or kindred impurities, and not too thick 
to flow through the pipes. At full load the con- 
sumption is guaranteed not to exceed 0.5 lb. of oil 
per brake-horse-power hour, and at half load not 
to exceed 0.6 1b. With oil at 61. 5s. per ton, the 
fuel cost therefore is practically 4d. per brake horse- 
power at full load. The governing of the engine 
is remarkably close, and combustion is always, of 
necessity, perfect, because of the excess of air in 
which the oil is burnt. The engine illustrated is a 
duplicate of one the makers are using to drive their 
new works, which have been specially equipped 
for the manufacture of these engines. Messrs. 
Mirrlees, Bickerton, and Day are building them in 
sizes from 35 brake horse-power to 600 brake horse- 
wer on standardised and interch ble lines. 
hey are largely used in the Navy for ship-lighting, 
&c., every battleship and cruiser launched during 
the last few years containing at least one example. 
The complete absence of ignition devices, car- 
burettors, or vaporisers is no small merit, apart 
from the unique efficiency of this of engine. 
Steam turbines are shown by the British Thom- 
son-Houston Company, Limited, of Rugby, Messrs, 
J. Musgrave and Sons, Limited. of Bolton, and 
Messrs. C. A. Parsons and Co., of Prudential 
Buildings, Leeds, the last-named firm confining 
themselves, however, to models. The exhibit of 
the British Thomson- Houston Company is particu- 
larly interesting, as being the first horizontal 
Curtis machine to be shown in thiscountry. It is of 
1000 kilowatts capacity, running at 3000 revolutions 
avd generating three-phase current at 2600 volts 
and 50 periods. 
The Musgrave machine is of the Zoelly type, 





and for complete details of this form of turbine 
we may refer our readers to our issue of July 3. 
The machine shown is of 600 kilowatts capacity 


at 3000 revolutions, and is direct coupled to a by the 


plant is now working. Either t will stand 
a 100 per cent. overload for 10 hours should the 
other be out of service for any reason. The 
arrangement of the blading can clearly seen, 
as the upper part of the casing is temporarily 
replaced by a curved glass screen through which 
the wheels are visible. We believe the only point of 
difference between the turbine shown and the plant 
we illustrated on page 3 ante is in the governing 
gear, Messrs. Musgrave following the Continental 
—— of governing by means of an oil relay 
evice instead of directly. The turbine shown is 
stated to be the first of the Zoelly type to be 
manufactured throughout in this country. 

One is not surprised to find'in a Manchester ex- 
hibition several examples of the application of elec- 
tric drives to cottun machinery. Messrs. Siemens 
Brothers’ Dynamo Works, Limited, of London and 
Manchester, show a motor-driven calico-loom at 
work, driven by a little 4-horse-power three-phase 
motor. The motor is on the floor close to the right- 
hand end of the loom, and drives upward by a belt. 
The short vertical drive is made possible by mount- 
ing the motor on a spring arrangement, which keeps 








am at 1} volts, heat being economised by 
saibaing the channels in casings. The idea is of 
French origin, and is said to be worked successfully 
in mills in the Lille district. We understand the 
channels stand about six months’ daily use and cost 
about 4s. apiece. The temperature of the channels 
can be varied as desired by varying the transformer 
ratio or switching in resistance. 

Another and radical innovation is shown by 
Messrs. Brown, Boveri, Limited, of London, in 
connection with the driving of ring-frames. The 
ring-frame exhibited is driven by a single-phase 
variable-speed yee pe the speed variation 
being obtained by simply shifting the brushes. 
Ina three-phase mill the individual motors for the 
several ring-frames would be equally distributed 
between the phases. The frame is started and 
stopped by the motion of a hand-lever, and when 
running the cyclic speed variation is purely auto- 
matic. The object of the arrangement is to main- 
tain the tension on the yarn constant, and thus get 
better spinning, increased output, and fewer broken 
ends. It is clear that with the usual constant-speed 
drive the tension in the yarn between the traveller 


Fie. 6. Etecrric WeLpinc APraRATus; THE British INSULATED AND Heissy CaBLzEs, 
LimrteD, PReEscor. 


the requisite tension on the belt. The standard 
stopping and starting-lever is retained for the con- 
venience of the operatives, but instead of striking 
the driving-belt, it works an iron-clad switch on the 
floor-level. No starting resistance is, of course, 
used for so small a motor, which is of the simplest 
squirrel-cage induction type, running at 1000 revo- 
lutions, with three-phase current at 400 volts and 
50 periods. If one desired to equip weaving-sheds 
electrically, we believe it would be difficult to arrive 
at a better method of driving the looms. Another 
exhibit of Messrs. Siemens will, we think, arouse 
more criticism among cotton manufacturers. It is, 
if the +e ong may —s a electric 
gassing-frame. yarn, ins of being meen 
soem. 9 the usual oo. runs through the 
groove of a channel, formed of some high-resistance 
alloy, which is maintained at a low white heat 
of an electric current. The channel 


S‘emens 500-volt 50-period three-phase generator. |is vertical and looks about 3 in. long, with a 
The set is one of a pair built for driving the | groove about } in. wide. To keep the five chan- 


Falcon Cotton-Mill at Bolton, where the sister|nels on the frame at their heat consumed 160, sible with a uniform drive, and thus better quality 





and the bobbin must vary with the diameter of the 
bobbin because of the varying angularity of the 
lead on to the bobbin, and the interior layers will 
be wound much more tightly than the external ones. 
Again, the tension of the roving between the front 
roller and wire-eye must similarly vary as the size 
of the bobbin increases ; and as there is practically 
no twist here, the weak roving is unequally 
stretched, and frequently breaks at this. point. 
Moreover, the disappearance of the ballooning 
when the ring-rail is at its upper position, and the 
tension is therefore t, makes matters worse, 
and the conditions at this instant really govern the 
practical speed at which a frame may be run with 
a@ uniform drive. It has always been i 

that ordinary ring-frames will not do as good work 
as mules, and the winding has to be done on thick 
bobbins to reduce the troubles from variable ten- 
sion in the yarn. By varying the speed of the 
spindles the latter may be made to run for a great 
part of the time at a far higher speed than is pos- 
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and greater output can be obtained, When spinning 
forty counts with a No. 8/0 traveller and. a 1}-in. 
ring, the speed is raised from 10,500 revolutions 
when spinning on the smaller diameter to 11,600 
revolutions when on the largest, and towards the 
end of the spinning period the speed varies between 
9700 and 13,100 revolutions per minute. The out- 
put can thereby be omic g by 20 per cent. more 
than that obtained with the constant drive. We 
should imagine that piecing broken ends at any- 
thing over 10,000 revolutions was rather smart 
work for the girls, but it certainly can be done as 
well in Lancashire as on the Continent, where we 
understand some 800 ring frames on this principle 
are at work. 

The Hudson Economiser Company, Limited, of 
2, Bishopsgate-street Without, London, E.C., show 
a working model, one-third full size, of a new form 
of water-cooling tower made under Brown’s patents. 
Externally it is of the familiar appearance, but the 
grid arrangement seems a considerable improvement 
on the ordinary types. The hot water is pumped into 
the large trough shown in Figs. 1 and 2, page 484, 
and flows down through the cast-iron nozzles (Fig. 3), 
which distribute it among the transverse troughs. 
To ensure an even distribution collars of various 
sizes are slipped into the nozzles, as shown in the 
section, the smaller orifices, of course, being nearer 
the centre of the trough. The water overflows 
from the troughs and drips on to staggered wooden 
strips of the section shown. Three strips go to 
form a ‘‘hurdle,” which can be instantly removed 
ee gag of the others. The arrangement 
breaks up the water most efficiently, as there 
is no clear drop for more than a few inches. Cool- 
ing-towers of the above type may be built con- 
ibaabty smaller for an equal duty than some older 
forms ; a plant reducing 40,000 ons of water per 
hour from 120 deg. Fahr. to 75 deg. Fahr., with the 
atmosphere at 60 deg. Fahr., requires only 34 ft. 
by -8 ft. 6in. ground space, with a water-lift of 
20 ft. This particular plant replaced a system of 
spray nozzles occupying twelve times the area, and 
necessitating the same pumping power ; the tower, 
in addition, giving a final temperature 20 deg. lower 
than the spray system. 

The combined feed-heater and oil-separator, illus- 
trated in Fig. 3, is shown by the same firm. The 
exhaust steam is turned into the lower chamber, 
and there deposits any grease it may contain. 
There are no baffles of any sort, as separation is 
found to be satisfactorily effected without them. 


The steam then passes into the upper part of the|. 


apparatus, into which the feed-water is sprayed, 
and so becomes heated and softened for boiler- 
feeding. The top chamber is open to the atmo- 
sphere, as the plant is used with non-condensing 
engines. 

The British Insulated and Helsby Cables, Limited, 
Prescot, show a large variety of apparatus, includ- 
ing detachable pneumatic types of their own 
make, electrical instruments of many kinds, copper 
and aluminium foil, electric welders in operation, 
and many other things. Some very interesting 
work is being done on the automatic welders, the 
most striking being ‘‘ spot welding,” or the attach- 
ment of metal plates by fusing them together at 
various points. The sketch, Fig. 5, shows the sort 
of work in which the system is useful. The handle 
of a pressed metal cup can be attached to the cup 
in a moment, and the job is as perfect as riveting. 
We failed every tims in attempting to separate 
at the weld thin sheet-iron so welded, one sheet 
being eventually torn away from the other with a 
more or less round hole in it. The operation is 
effected in a moment. The joint is pinched 
between the jaws of the machine, and current in- 
stantaneously applied two or three times by turn- 
ing a handle working a cam-operated switch. The 
pedal of one of the machines on view had been 
made in a similar way, by attaching a piece of angle 
iron on each side of the lever by two ‘‘spot- 
welds.” There were thus three thicknesses of }-in. 
iron to be joined, and the area of the fused spots 
was apparently about § in. diameter. For a great 
variety of work the method of spot-welding appears 
cheaper, quicker, and as good as riveting. We 
reproduce a photograph of the machine in question 
in Fig. 6, though this particular type of welder is 
specially intended for butt-welding rods ; the latter 
are instantaneously cramped in the jaws by a 
cam device, and are brought together by a weight 
acting through levers. hen current is switched 
on the joint glows up and the softening of the 
metal allows the ends to be forced together. 





At a predetermined travel current is automatically 
switched off, and the job is done. The machine 
shown will weld steel rods up to } in. in diameter. 
The British Insulated and Helsby Cables, Limited, 
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Fic. 7. Buckneti’s Guy Strainer ; Messrs. 
Butiers, Limirep, Lonpon. 





bring another into position instantly. A window 
enables a number on the porcelain opposite every 
fuse to be read, so that the operator knows how 
many remain at any time. The various positions 
of the cylinder are exactly located by a spring- 
stop device. Messrs. Bullers also show one of 
their new ventilated lids for cable-joint street- 
boxes. Ventilation is effected by a number of 
slots in a small circular hinged inspection-cap in 
the centre. These taper inwards, so that mud 
cannot fill them up, and beneath this cap is hung 
a deep cup to catch any water entering. There 
is no drain in which explosive gas may collect; 
and we understand that both in tests and in prac- 
tical use the lid has been found to keep joint-boxes 
perfectly dry and free from explosive gas. The 
same firm show a straining-shackle for guy-wires 
and stays, which is of much more sensible de- 
sign than the ordinary pattern, in which to tighten 
the stay a spanner has to be used upon a nut 
in a most awkward position between the sides 
of the shackle. In the Bucknell pattern the nut is 
worked from the outside of the shackle as shown in 
the annexed sketch (Fig. 7). It is prevented from 
slacking back Ly a couple of buttress teeth running 
radially from the central hole in the cross-head, 
engaging with similar recesses formed in the under- 
side of the shoulder of the nut. The design ob- 


viously allows of a narrower bow being used. 








make many types of these machines, including a 
form for automatically welding chain-links. We 
hope to give full details of these very shortly. 
Another ingenious thing on the stand is a magnetic 
lamp-holder for engineers’ uses. The lamp-socket 
is fastened to a cylindrical electro-magnet, which is 
excited by the lamp-current, so that when the lamp 
is alight it can be stuck on to any convenient girder 
or other iron surface at any angle. For men working 
inside boilers and other awkward places it should be 
useful. Naturally, it is a little heavy. 

Both Messrs. Bullers, Limited, 6, Laurence 
Pountney-hill, London, E.C., and Messrs. Taylor, 
Tunnicliffe, and Co., Limited, Eastwood, Hanley, 
show porcelain insulators of every conceivable 
type and shape. The former firm have a test- 
ing plant at work for demonstrating the beha- 
viour of insulators up to pressures of 70,000 
volts. They are also showing a magazine fuse 
which we shall illustrate shortly. It is entirely 
iron-clad, and in the interior is a cylinder of 
porcelain, which can be rotated step by step by 
a handle at the bottom of the apparatus. The 
separate fuse-wires pass through holes in this, and 
are screwed to contacts, over which brushes work 
when the block is in position. Should a fuse blow, 
a part turn of the handle below the casing will 
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There are many machine-tools in the exhibition. 
The grinding-machine shown in Fig. 8 is one of 
a number of machine-tools exhibited by Messrs. G. 
Birch and Co., of Salford. It takes work up to 
10 in. in diameter by 24 in. long, but other sizes are 
made by the firm to grind articles up to 14 in. in 
diameter by 84 in. long. It will grind both straight 
and taper work, and both externally and inter- 
nally, and can be also used for face-work. Special 
attention has been paid to prevent spray being 
thrown about by the grinding-wheel, a large tray 
being placed between the base of the machine and 
its , and a water-channel being formed round 
the top table, so that any water passing the water- 
* is prevented from going on to the floor. 

e machine is stiff in construction, so that the 
best finish can be obtained right up to the limits 
of its capacity. The stops controlling the travel 
of the table are instantly adjustable in a rack, 
and the automatic feed is independent for each 
direction of traverse. Thus the wheel can be 
made to cut mainly or entirely on either traverse 
of the table. Other machines exhibited by Messrs. 
Birch are two nice-looking small slotters. One has 
a 4-in. stroke and plain type of head, while the 
other has a maximum stroke of 7 in., and its head 
can be swivelled through an angle of 5 deg. on 
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either side of the vertical to allow of slotting conical 
or sloping surfaces, taper keyways, dies, &. This 
is obviously more convenient and accurate than the 


use of packings, &c., under the work. A screw! (jo 


and hand-wheel on the top of the ram gives a fine 
setting down of the tool, independently of the 
coarse setting of the ram obtained by altering the 
position of the connecting-rod. The table has 
longitudinal cross and circular traverses, all with 
self-acting feed. Fine examples of ornamental 
turning done by Messrs. Birch’s apparatus are 
shown on the stand, and also many attachments to 
enable milling, gear-cutting, and slot-drilling in an 
ordinary engine-lathe. 








NOTE. 
Returns OF CuRRENT SHIPBUILDING. 

In spite of all signs of a revival in the ship- 
building industry, the returns compiled from 
Lloyd’s Register of Shipping show an enormous 
decrease of work in hand at the present time com- 
pared even with three months ago. In fact, never 
since 1896 has such a small amount of work been 
on the stocks. At the close of September the 
tonnage of 319 vessels under construction amounted 
to 733,378 tons. This compares with 450 vessels, 
of a tonnage of 1,080,087 tons, in hand at the 
corresponding date last year. This, however, 
is but half the tale. The returns show a con- 
sistent falling off since March 30, 1907, and during 
the last three months there has been a reduction 
of work in hand, amounting to 66,000 tons. Of 
the 319 vessels now building, 296 are steam, of an 
aggregate tonnage of 730,197 tons, all but two of 
these being of steel construction. Of the twenty- 
three sailing vessels building, fourteen are of steel. 
Compared with the corresponding date of last 
year, the tonnage of vessels building at Bel- 
fast has fallen from 169,424 tons to 157,420 tons; 
at Barrow, Maryport, and Workington, from 11,100 
tons to 5050 tons ; at Glasgow, from 218,236 tons 
to 152,286 tons; at Greenock, from 148,120 
tons to 75,760 tons; at Hartlepool and Whitby, 
from 50,005 tons to 26,160 tons; Middlesbrough 
and Stockton, 81,400 tons to 36,996 tons; New- 
castle, 211,390 tons to 177,383 tons ; and Sunder- 
land, from 126,327 tons to 56,905 tons. Belfast has 
thus suffered, comparatively speaking, least of all 
the ports. Of the 319 vessels building, 176, of a 
gross tonnage of 454,508 tons, are intended for the 
United Kingdom, and 30, of 49,080 tons, are for 
the Colonies. Only one vessel of between 15,000 
tons and 20,000 tons is building at the present 
time, eight of between 12,000 tons and 15,000 tons, 
and four of between 10,000 tons and 12,000 tons. 


Smaller vessels, of course, make up the number, 58 | 4 


of between 2000 and 4000 tons being under con- 
struction, 44 of 4000 to 6000 tons, and so on. 
During the quarter ended September 30, 109 
steamers, of 184,174 tons te, were com- 
menced, 30, of 57,126 tons, were in hand, but did 
not progress at all, and 136 steamers, of 273,363 
tons, were launched. Under construction in the 
United Kingdom there were 66 warships, of 251,138 
tons. Of this amount, tonnage aggregating 199,632 
tons was for the British Navy. For the British 
Navy there were thus four first-class battleships 
building in Government dockyards, and seven in 
private yards ; two first-class armoured cruisers in 
Government and three in private yards; four 
third-class cruisers—two in Government and two in 
private yards; eight torpedo-boat destroyers, in 
private yards ; fifteen first-class torpedo-boats, in 
private yards; while four submarines are building 
at Chatham and fifteen in private yards. Of war 
vessels building in private yards for countries 
other than British, two are first-class battleships, 
two scouts, two gunboats, nine torpedo-boat de- 
stroyers, and one shallow-draught gunboat. 





Tae tate Mr. Georce Kerson Sroruert, — The 
death occurred on Saturday Jast of Mr. George Kelson 
Stothert, cf Bristol Mr. G. K. Stothert was second 
son of Mr. John Stothert, of the firm of Messrs. 
Stothert, Slaughter, and Co., Limited. Mr. Stothert 
was born in 1 and from 1849 to 1854 served as an 
apprentice under Mr, Edward Slaughter, M. Inst. C.E, 
in the works of the above-named firm. In 1855 he 
commenced business on his own account as a builder of 
marine and stationary engines and of ships, under the 
style of Messrs. Geo. K. Stothert and Co., of the Steam- 
ship Works, Hotwell-road, Bristol. Mr. Stothert was 
admitted to the Institution of Civil Engineers as an 
Associate member in 1861, and was transferred to full 
membership in 1877. He was also a member of the Insti- 
tution of Mechanica] Engineers, which he joined in 1877. 








THE BREAKDOWN AT LOT’S-ROAD. 


TuRoveH the courtesy of Mr. James R. Chapman, 
chief engineer to the Underground Electric Railways 
mpany, Limited, we are able to publish below an 
authoritative statement as to the origin and conse- 
quences of the annoying incident at Lot’s-road generat- 
ing-station last Saturday, by which traffic on the Tube 
and District lines was held up for a period of some 
two hours or so. If at times a mountain in travail 
bears but a ridiculus mus, the mouse on other occa- 
sions brings forth a whole mountain of troubles, as in 
the case now in point. The whole incident arose 
through a break in the insulation of a mere instrument- 
transformer delivering only the small fraction of cur- 
rent necessary to actuate the ammeter, volt-meters, and 
other instruments on the switchboard. On the break- 
down of the insulation the rush of current through 
the ‘“‘short” was so enormous that the transformer 
regularly exploded, the force developed being suffi- 
cient to cause the short-circuiting of the mains lead- 
ing to the oil-switches, and this was followed by other 
troubles described in detail below. 

A noteworthy feature of the incident is that it 
resulted merely in temporary inconvenience to the 
public, and not in any way to its endangerment. 
A very large number of individuals have lost a couple 
of hours of their time—a most annoying and aggravat- 
ing incident, no doubt, but probably less so than 
would be the higher fares necessarily charged if gene- 
rating expenses were increased by splitting up the one 

reat station into a number of smaller ones, and in 
Guplicating mains. The official report is as follows :— 

Accident at Chelsea Generating Station, October 3, 1908. 

At 2.45 on the afternoon of Saturday, October 3, with 
five 5500-kilowatt turbo-generators in service, all omrey 
approximately ful] load, one phase was suddenly earthed, 


bringing into action all the static dischargers and other | g,, 


safety-devices in the house, and making it n 
trip the circuit-breakers on the exciters, and thus shut 
down the generators and the twenty-six sub-stations 
supplied therefrom. 

This brought all trains and lifts to a standstill on the 
Bakerloo, Piccadilly, and Hampstead Tube Rai 
well as on the District Railway and the Wimbledon and 
Surbiton sections of the London United Tramways. 

A review of the whole situation indicates that the 
— cause of ~ trouble was a a il as between 

© primary and secondary windings of a series trans- 
former in one of the conductors between the generator 
and its oil-switch. These transformers, of which there 
are, of cou three on each generator, are about 8 in. in 
diameter and 10 in. long; ratio 100:1, normal load 
300 amperes. Their secondary extends to the control- 
board, and actuates the ammeters, wattmeters, &c., there- 
on. Each transformer is placed in a brick compartment, 
with one open side, so that if a failure occurs there is 
ample room for the arc to escape. Such transformers are 
necessarily weak, and have failed before in both the 
gnemating. station and in the sub-stations. They have 
what might be described as a squirrel-cage form of 
winding, and are accurate within 4 per cent. at all 
loads. This essential accuracy requires the coils to be 
very close together, thus increasing the risk of . break- 
own. The frames of these transformers, also 
point in the secondary leading to the control-board, are 
earthed. The copper earthing-strips in the Chelsea 
generating, station are of very | capacity, and, of 
course, it only took a few to develop suffi- 
cient in ure in the transformer to cause it 
to explode... After passing through the transformer, the 
machine cable is carried vertically through por insu- 
lators in the concrete floor above, and into brick compart- 
ments containing the oil-switch. In this instance the 
force of the explosion drove the arc and flame up through 
the insulators, thus short-circuiting the cables leading to 
and from the base of the oil-switch. The opening of this 
switch failed to disconnect the machine cables from the 
bus-bar. This bus-bar is divided into five sections, and 
oil-switches of large capacity couple these sections. The 
surge of current, however, owing to the earthing of one 
p was so great that a number of the static-dischar, 
on the feeder-cables were over-taxed and bri so that 
it became necessary to completely shut down, in order to 
clear up the earth connections through the safety devices. 
The total damage was trifling ; even the oil-switch above the 
transformer was ready for service the next morning, and 
there were ye spare turbo. to carry the 
whole load, and the isolating switch-blades were simply 
opened on the damaged oil-switch. It took some little 
time, however, to clear up the earth connections on the 
186 static discharge-panels, and thus make sure that it 
was safe to again put 11,000 volts on the bus-bars. Two 
similar series transformers failed on feeder cables and one 
feeder oil-switch, out of thirty-three that were in service 
at the time, was slightly damaged. ‘ 

All sub-stations are supplied through duplicate cables, 
and, of course, the first supposition was that such a heavy 
surge might have damaged the cables which were in 
service; hence all sub-stations were started with the 
cables which had not been in service at the time of 
the accident. The en 4 converters in nearly all the 
sub-stations were rev ; hence, generally, the load was 
taken by the machines which were previously idle, and 
the polarity of the other machines was thus made normal. 
A few rotaries flashed over, but that was the extent of 
the damage in the sub-stations. Of the 357 miles of three- 
phase cable leading to the sub stations, there was not a 
single failure. There were no personal injuries of any kind, 
either in the generating-station or in the sub-stations. 
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The accident proves that 3} fe. of free air space and a 
6-in. concrete floor are not sufficient between one of 
series-transformers and the oil-switch, hence this will be 
increased to 8 ft. Further, that all space between the 
cable and the inside walls of the insulator should be 
caulked tight; and with a view of limiting the field of 
influence when one of these little transformers fail, they 
will be enclosed in a somewhat larger brick chamber, 
with one side open, as at present. 

The neutral point of all the generators is earthed 
through a cast-iron grid resistance of about 7 ohms resist- 
ance and 2000 ae capacity. 

The static discharge-panels are each 5 ft. long, have 
eight gaps of 0.0047 in. each, and a carbon resistance- 
rod } in. in diameter and 33 in. long, its resistance being 
375 megohms. 








Pia 1n Franor.—The production of pig in France in 
the first half of this year was 1,750,658 tons, as com 
with 1,788,646 tons in the corresponding six months of 
1907. Thomas pig figured in these totals for 978,121 tons 
and 1,048,150 tons respectively. The following depart- 
ments produced upwards of 50,000 tons of pig in the first 
half of 1908 :—Meurthe-et-Moselle, 1,168,454 tons ; Nord, 
185,111 tons; Pas-de-Calais, 69,660 tons; and Sadne-et- 
Loire, 56,385 tons. 





ConTracts.— Messrs. Cookson and Co., Limited, New- 
castle, white-lead corroders and paint-manufacturers, 
have received an order from the Lords Commissioners 
of the Admiralty to supply 1500 tons of white lead paint, 
for delivery over the next twelve months. essrs. 

and have also obtained a contract from 
the Admiralty for 300 tons of genuine refined red lead. 
—Among recent contracts Messrs. Mason’s Gas Power 
| ce mg Limited, Alma Works, Levenshulme, Man- 
chester, have received one through Sir W. G. Armstrong, 
Whitworth and Co., Limited, for the Imperial Japanese 
Navy, for twelve ‘‘ Duff” gas-producers with coal-bunk 
conveying plant, &c.; one from Messrs. J. Marshall an 
Duff” producers ; one from the 
Company, Limited, Motherwell, for 
one “‘ Duff” producer and one ‘‘ Weardale” plate-heating 
furnace; one for a ‘* Weardale” plate-heatin 
from Messrs. Babcock and Wilcox, Limited, frew ; 
and one for three ‘‘ Duff” producers for the British Coalite 
mpany, Limited, Barking, and others. 


ns, Glasgow, for two ** 


Agro Cus InstiTUTE.—We are informed that, under 
the auspices of the Aero Club of the United Kingdom, 
there has been formed an Aero Club Institute at 166, 
Piccadilly, London, W. The objects of this institute 
are the encouragement of the study of aerial flight by 
several methods, as, for example, the examination and 
reporting upon tical cupuenyions for aviation, the 
arrangement of lectures and practical demonstrations, 
the organisation of exhibitions, &c. It is pro to 
obtain a a for testing and experimenting with 
machines, and to publish a journal dealing solely with 
the subject of aerial flight.. A room will be provided 
where members may meet and discuss matters, and a 
library will be formed. Further, it is hoped that it will 
be of assistance in helping mem to compete for 
prizes both in England and abroad. The annual sub. 
scription has been fixed at 10s. 6d., and application 
for membership should be made to the Secretary, Aero 
Club, 166, Piccadilly, W. 





Moror-Boats ON THE West Coast or Arrica.—The 
two Thornycroft motor-canoes, Spider and Sandfly, sup- 
caer - w Ay ne on Le Cross River, Celabar 

uthern Nigeria), have prov a geet 

Southern Nigeria Government. They 
carrying and towing mails, troops, stores, an neral 
merchandise up and down the River, and up to 
date one of the boats has actually run a total of nearly 
18,000 miles, and this without any serious breakdown or 
delay. The boats are each 56 ft. long by 9 ft. beam, with 
a draught of 12 in., and a speed of about 7 miles is 
av in actual service on voyages of eight or nine 
hours’ duration. One, the Sandfly, has a stern-wheel, 
and the other, the Spider, a screw in tunnel. Each is 
fitted with a four-cylinder Shemrent 6-in. by 8-in. motor 
using paraffin exclusively, with high-tension magneto, 
and which is ordinarily run at about 550 to 600 revolu- 
lutions. The consumption of fuel for the whole period of 
service has averaged, approximately, 0.65 pint per brake 
horse-power per hour. 
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INTERNATIONAL ELecTRO-TECHNICAL ComMIssION.—The 
first meeting of the Council of the Commission, to whi 
we have sev times referred, is to be beld on Monday, 
the 19th inst., at the new home of the Institution of Eleo- 
trical Engineers, the Medical Examination Hall, Victoria 
Embankment. Delegates are coming from several dif- 
ferent countries, they are to be welcomed by the 
Right Hon. A. J. Balfour, M.P. There are at present 
—_ in Koodo =| principal countries which are 
0 lly constitu and in proper working order, and 
committees will shortly be Seemed tn several other coun- 
tries. One of the chief matters to be discussed is the 
election of the new president to take the place of the 
late Lord Kelviv, and M. Mascart, the eminent French 
scientist, who was to have been elected President. There 
is very little doubt that Professor Elihu Thomson, of 
America, will be unanimously elected President of the 
Commission. Several matters, including the system upon 
which the glossary of terms is to be drawn up, a pro- 
visi standard of light, and the question of the metric 
system, as affecting the work of the Commission, are to 
be carefully considered, and a short account of the de- 
liberations of the Council will be published later. 
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THE LATE ENGINEER-CAPTAIN R. W. 
EDWARDS, R.N. 

Tur announcement of the sudden death of Engineer- 
Captain Robert William Edwards, of the Royal Navy, 
has come with painful surprise to a wide circle of 
royal and civil marine engineers. Of robust constitu- 
tion, he had, only a week or two ago, taken up his 
new duties as engineer on the staff of Rear- Admiral 
the Hon. 8. C. J. Colville, in command of the Nore 
Division of the Home Fleet, and had gone on a cruise 
in the new battleship Agamemnon. He had a seizure 
on that ship on Saturday night, when she was lying at 
Cromarty, in the north. of tland, and died almost 
immediately. The battleship was detached to convey 
the deceased officer’s remains to Sheerness, and the 
interment took place in the Isle of Sheppey Cemetery 
on Tuesday afternoon, with full naval honours, and 
amid all the evidences of a appreciation, not only 
of the engineering branch of the service, but of the 
military and constructive sections. The sister service, 
too, was well represented. 

Such appreciation was well merited, for apart alto- 
gether from his great engineering skill and practical 
experience, which marked him out as a distinguished 
naval officer, Captain Edwards had high ideals for his 

rofeasion, and an earnest ambition and untiring energy 
or the attainment of these, First, as regards his naval 











EnGIngegER-Captain R, W. Epwarps. 


career, it forms, like that of all officers actuated by the 
true service instinct, a simple story of continuous devo- 
tion to duty, with occasional participation in events in 
warfare which bring the light of public attention, 


whether agreeable or otherwise. He joined the service 
in 1874, when a young man, as an assistant engineer, 
and five years later hud his baptism of fire in a puni- 
tive expelieian in the boats of the Wolverene, when 
native villages, &c., were destroyed at Marau Sound, 
Ferguson Island, and Brooker’s Island, because of re- 
ted acts of murder and piracy by the natives. 
he British force met with resistance, and their con- 
duct of the affair brought from the Admiralty a 
special letter of thanks, and Mr. Edwards won his 
promotion. During the Soudan Campaign, when he 
was engineer-in-charge of the Albacore, he again saw 
active service, taking part inthe defence of Suakim 
from May to October in 1884, for which he received 
the Egyptian medal and the Khedive’s bronze star. 
In 1889 he became chief engineer, in 1893 a staff engi- 
neer, and in 1897 a fleet en . His sound practical 
knowledge and resourcefu won him the distine- 
tion of appointment to the Powerful, which was not 
only the fastest cruiser of the time, but was the first 
large ship fitted with water-tube boilers, and it was due 
to his care and ability on the — platforms that this 
cruiser made her fast run from China to South Africa, 
bringing much-needed gun-power tothe relief of Lady- 
smi uring the war in 1899-1900. Sir Percy Scott 
was captain of the ship, and in Fleet-Engineer Ed 
he found a valuable mechanical assistant in the con- 


wards | of Bessemer Converters for Small C’ 


swentie : med the coe historical 4.7-in. gun 68, 
whi yyed such an important in the cam : 
It was vor a subject of t thet the responsibilities 
of the engine-room outweig’ ed Captain Edwards’ ambi- 
tion to join the Powerful’s company in the field. He 
was, however, awarded the South African medal. When 
he returned home he was made engineer on the staff 
of the Commander-in-Chief of the Mediterranean, 
and it was due to the experience and knowledge of 
water-tube boilers, which he imparted so tactfully and 
freely to the engineers of the several ships, that opinion 
steadily changed in favour of this generator. Uni- 
formly good work was done by the ships ere he re- 
turned, and even Admiral Domville, of the Boiler 
Committee, had reason to recognise that the boiler 
question was largely a question of management and 
control. He was next assigned charge duties at Sheer- 
ness, in connection with the Nore Command, and, as 
we have said, went with the Agamemnon as engi- 
oe Ae the Admiral’s staff just before his sudden 
eath. 

Captain Edwards’ memory, however, will be 
cherished as much for the work he did to improve the 
status of the engineering officers in the Service as for 
his purely professional work, sound as that was. He 
had, as we have said, a high ideal, and worked with 
honesty and discretion for the recognition of the 
engineering branch as co-equal with the militar 
branch. He had a most facile pen, a logical mind, 
and a fearless courage: firm in conviction as to 
the justice and the national gain to be derived 
from such recognition, he steadily urged the claims 
of the engineer. It is to the credit alike of the 
high officials at the Admiralty and of his singleness 
of aim that he was respected for this open advocacy. 
The new titles of ‘Engineer-Admiral, &., were a 
satisfaction, but he still hoped to live to see equality 
as between the my ey engineering branch. Those 
of his colleagues left have a noble example to follow, 
and the civil engineers in the profession will continue 
their efforts as long as Captain Edwards’ methods are 
followed. 

Captain Edwards was most versatile. He had more 
than a passing acquaintance with French and other 
Continental languages, and was a recognised interpreter 
in Swahili. He was a splendid raconteur, and was 
one of the’ most popular entertainers in the Fleet. 
Amateur dramatics and other such diversions of the 
strenuous life found in him a librettist, stage carpenter, 
manager, and star artist. Thus, alike for his engi- 
neering ability, his ambition to improve the status of 
the profession, and his social gifts, he will be widely 
missed, and his widow and grown-up family have the 
sincerest sympathy of many friends in the Service 
and in professional circles outside the Navy. 





THE LATE MR. BENNETT H. BROUGH. 

Ir is with deep regret that we have to announce the 
death, which occurred on the 3rd inst., at Gresham 
House Private Hospital, Newcastle-on-Tyne, of Mr. 
Bennett H. Brough, Secretary of the Iron and Steel 
Institute. Mr. Brough had attended to his usual 
duties in connection with the gathering of the Insti- 
tute at Middlesbrough last week, was present at the 
meeting of Council on Tuesday morning, Septem- 
ber 29, and also at the reading and discussion of 
papers on that day and on the following Wednesday. 
At the meeting of Thursday the Chairman, Sir Hugh 
Bell, Bart., announced that Mr. Brough had been taken 
with illness, but hoped that it would be only a tem- 
porary indisposition. It, however, proved of a graver 
nature than had been at first anticipated ; Mr. Brough 
had to be removed to the private hospital above re- 
ferred to, where an operation was performed upon him 
on Friday. Hedid not rally, and expired on Saturday 
last, in the presence of his wife, who had been sum- 
moned from London. 

In the death of Mr. Brough the Iron and Steel 
Institute loses the services of an eminently capable 
secretary, who was thoroughly devoted to his work ; 
te | member also loses in him a true friend, whose 
kindly assistance and cordiality could always be relied 
upon. Whatever were the number and extent of his 
occupations, and his time was generally fully taken up 
by his different duties, he was never so busy as to make 
it impossible for him to afford a portion of that time, 
were it but a few minutes, for giving a hearty greeting 
to a visitor to the Institute. He was ever ready to 
lay down the work which absorbed him for the time 
being, and to devote himself to the service of his 
visitor. In one word, he was an ideal secretary. 

His knowledge of mining and metallurgy was very 
complete, and full evidence of this is afforded by the 

number of very able contributions which he made 
at different intervals to the proceedings of the Iron 
and Steel Institute. These contributions cover a large 
variety of subjects. His first paper, read as early as 
1887, was on ‘“‘The Use of the Magnetic Needle in 
Exploring for Iron Ore,” and this was followed at 
different periods by contributions on pen 
? on ai ut- 





bursts of Gas in Metalliferous Mines ;”” ** Plotting 





Colliery Surveys ;” ‘‘ Utilisation of Waste Products ;” 
**Mining at Great Depths ;” on ‘‘The World’s Pro- 
duction of Minerals;” ‘‘The Testing of Metals ;” 
and many others. His treatise on ‘‘ Mine Sur- 
veying,” published in 1888, and now in its twelfth 
edition, forms a valuable text-book on the subject. 
His command of foreign languages—he knew French, 
German, and Spanish well, and had a good knowledge 
of other European languages—contributed also largely 
to render his services to the Institute invaluable. 

Mr. Brough was born in 1860, and was educated at 
the City of London School, the Royal School of Mines, 
and at the Royal Prussian School of Mines, Clausthal. 
He acted for several years as ingtructor in mine sur- 
veying at the Royal School of Mines here, during 
which time, in 1884, he was also appointed co-editor 
of Foreign Abstracts, an addition to the Institute’s 
proceedings, and one forming an interesting feature of 
every volume which it issues periodically. He be- 
came secretary of the Institute in 1893. Besides his 
secretarial work, he acted as juror, and served on the 
mining and metallurgical committees, at several British 
and International exhibitions; he was appointed a 
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Bennett H. Broveu. 


juror for the Metallurgical Department of the Franco- 
ritish Exhibition now being held in London, Mr. 
—— was an Associate of the Royal School of Mines, 
a Fellow of the Geological Society, of the Institute of 
Chemistry, and of the Chemical Society, a Member of 
Council of the Institution of Mining Engineers, on 
which body he represented the North of England Insti- 
tutes of Mining Engineers, a Member of Council of the 
Chartered Institute of Secretaries, and of the Inter- 
national Testing Association. He represented the Iron 
and Steel Institute at the meetings of the latter Associa- 
tion which have taken place at various dates in different 
towns throughout Europe, and at these meetings his 
knowledge of foreign languages stood him in good 
stead. A few weeks ago he represented the Institute 
at the jubilee meeting of the Société de 1l’Industrie 
Minérale, which was held at St. Etienne, and in the 
course of which he made a speech in French, which 
was received with acclamation. 
Mr. Brough has acted as examiner on mining sub- 
jects to the University of Glasgow, the University of 
ales, the Royal School of Mines, and the Camborne 
Mining School. He visited at different times, and 
reported upon, a large number of mining districts in 
Europe and throughout the world. He was Knight of 
the Order of Wasa, Sweden. 
He leaves a widow and two young children to de- 
“sea his loss. His funeral takes place to-day, at noon, 
rom his residence at Surbiton. 





Tue Stockuorm TeLePHone Company.—Few, if any, 
capitals have a more perfect and, according to the 
number of the inhabitants, a more extensive telephone 
system than Stockholm, and owing to the growth of 
the business the General Telephone Company has now 
found it necessary to establish a number of new central! 
exchanges, one for each district of the city, which centrals, 
independently of the main central, will attend to all 

e ic conversation between the telephones in private 
residences in these districts, while business, office, 
and certain o telephones will continue their direct 
connection with the main central. With a view to this 
new arrangement the telephone company has recently 
purchased properties in different parts of Stockholm. 
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INDUSTRIAL NOTES. 


Tue Twentieth Annual Re on Strikes and 
Lock-Outs in the United Kingdom, and on the work 
done by Conciliation and Arbitration Boards, is well 
worthy of the Labour Department of the Board of 
Trade msible for it. It is interesting also by 
reason of the facts and figures relating to the year that 
is past—1907. It is strange that, in a year in which 
there were rumours of great strikes, the stoppages of 
work owing to labour disputes were comparatively few. 
The total number of workpeople involved, disnatly ant 
indirectly, was only 147,498, and the te dura- 
tion of the strikes and lock-outs in the year was only 
2,162,000 working days, the lowest on record, except 
in 1904. The aggregate time lost by labour disputes 
in proportion to po tion was less than a quarter of 
a day per head of the whole industrial population of 
the United Kingdom, exclusive of seamen and agri- 
cultural labourers, these not being included in the 
records of disputes kept by the department. Nearly 
peri a ty Regd re time lost was due ° J. 

utes in the textile, -mining, engineering, an p- 
building industries. These, of course, pa, om the 
greatest we have in the country. Questions of wages 
were the most frequent causes of disputes. There was 
a decline in the proportion of workpeople who struck 
for an advance in wages com with 1906. The 
result of all the disputes was that 32.6 per cent. were 
decided in favour of the workpeople, 27 per cent. in 
favour of employers, and 40.1 per cent. ended in a com- 
promise. Three-fifths in number of the disputes, 
directly involving 74,000 Lee pay or nearly three- 
quarters of all directly involved in the year’s disputes, 
were settled by negotiation between the Parte them- 
selves or their representatives; while forty-five dis- 
putes, affecting 13,296 workpeople, were settled by 
conciliation or arbitration. But this does not tell the 
whole tale, for in the iron and steel trades the sliding- 
scale operates, and in other trades disputes leading to 
stop were averted. 

The record of the work of voluntary boards of con- 
ciliation and arbitration is an interesting one. Their 
work is to prevent disputes eventuating in stoppage 
of work rather than with their settlement, but they 
do excellent work in both directions. In 1907 these 
boards had before them 1545 cases for consideration, 
of which number they settled 668. In only seven of 
the cases which came before them did the dispute reach 
the point of a stop of work. This is a splendid 
record. In the two large disputes—in the cotton trade 
and the railways—a strike was averted. With the 
latter the conciliation boards have not yet come into 
full operation, and in the former a strike has, unfortu- 
nately, developed ; but it is confined to one section only, 
and that not the largest ; yet its effect may be serious 
to all other sections. The report shows that there is a 
growing feeling manifest in favour of conciliation, even 
in those groups of trade in which formerly strikes were 
abundant. In some industries they have almost ceased 
to exist. There is a tendency to negotiate either 
personally by the parties concerned or by chosen 
representatives, or to accept offers of conciliation in 
a crisis from parties outside. The new court created 
by the Board of Trade will facilitate such references, 
for the tribunal will be at hand to intervene if re- 
quired. The sectional disputes of the present year 
will give an impetus to conciliatory action. In the 
building trades, in mining and q ing, and in the 
boot and shoe trades conciliation did excellent work 
in 1907. But the textile trades could also report excel- 
lent work, though not here apparent, for the work is 
done by a joint committee, the cases being reported in 
the monthly reports. It is to be hoped that strikes and 
lock-outs will soon become incidents of history. 





The sixteenth annual Congress of the National Free 
Labour Association will open on Monday, October 26, 
at the Memorial Hall, Farringdon-street, London. Its 
agenda is not a long one; it consists of six resolutions 
and other business. The resolutions are important from 
the conveners’ point of view, and in the estimation of 
those who support the association. This body claims 
to have ‘* 680,000 registered members in London and 
the provincial centres,” which, the circular states, is 
‘* most encouraging for the future maintenance of in- 
dustrial peace.” The resolutions demand the repeal of 
the Trades Disputes Act, 1906. The allegation is that 
it gives s iat class privileges to trade-union labour, 
and interferes with the rights of non-unionists. The 
second deals with unemployment, which, it is alleged, 
is due to trade-union monopoly. It calls for ‘‘ per- 
fect freedom of action between employer and em- 
ployed,” and equal rights for union and non-union 
labour. To that resolution an amendment is added, 
demanding tariff reform. Unemployment is said to 
have been ‘‘ mainly brought about by free imports,” 
and it demands the “‘ taxing of foreign manufactured 
goods.” The third deals with “‘ trade-union arrogance 
and t y,” and urges employers to employ free 
labour during strikes. The fourth demands the 
establishment of equitable boards of conciliation 
throughout the country. The fifth accuses the Board 





of Trade of ‘‘trade-union bias ;” it even condemns 
the action of the Board of Trade in the railway and 
cotton disputes. An additional sheet gives particulars 
of a recent strike of printers on the Newcastle 
Chronicle, and what was done by the Free Labour 
Association to aid the proprietors in their difficulty. 
The results would ap to have been bad for the 
strikers through the help rendered by the Association. 
The opposing bodies hit hard in speech and resolution. 


The report of the National Union of Boot and Shoe 
Operatives as the state of trade is that it is 
“decidedly quiet.” This may be partly due to 

causes, for it is a trade which fluctuates with 
the seasons. And the output is now so rapid with 
mechanical and general ene at that 
no large stocks need be kept up, inly not more 
than each season requires. Of course, the larger firms 
which have shops in various places have to keep up a 
fair supply for display purposes in their shop 
windows ; but even those can foresee almost to a 
nicety what will be required for local customers. On 
the whole, the report intimates, the boot and shoe 
industry is not so badly off as some other trades at 
present, and it is thought that depression has now 
reached its lowest level. There were few new disputes 
in the month, and these were matter for negotiation. 
The Belfast dispute was settled, after a long stoppage, 
on terms mutually satisfactory, and in the Kingswood 
dispute a mutual arrangement was effected. At Nor- 
wich the negotiations failed. At Stafford a stop 
was averted. At South Wigston an advance of 2s. 

r week was agreed to in departments affected. 

egotiations were ‘in p' between the Masters’ 
Federation and the union for a further private con- 
ference on general matters affecting the operatives. 
In this report there are three umpires’ a s in cases 
referred to arbitration. The new-.general secretary 
has been elected, and deep regret is expressed at Mr. 
Hornidge’s resignation through ill-health. 





The Durham Miners’ Monthly Circular deals firstly 
with the Old-Age Pensions Act, and gives such infor- 
mation as ma be of help in claiming such pensions. 
Mr. John Wilson, M.P., the general secretary, is one 
of those who welcome the Act as a blessing to the 
aged poor. That there are many aged miners is 
evident from the bare fact that there is established in 
Durham the Aged Miners’ Homes. The yearly casualty 
list of killed and injured is a long one, but some of 
the old workers escaped. It is almost singular that 
the list of killed averages about the same over a — 
series of years, but the proportion to persons employ 
is not one-fourth of what it was when the returns 
were first compiled. A decrease of 75 per cent. speaks 
well for legislation and prevention. Mr. Wilson is 
careful to explain what is needful to secure the old- 
age pension, and he states the penalties in the event 
of a false declaration. The penalties apply to other 
persons implicated as well as to the claimant. He 
criticises the second-class of penalties as ‘‘ severe,” and 
says ‘‘ the justice of it is scarcely discernible.” ‘‘The 
personal representative may know nothing of the 
wrong done,” yet he is held responsible. A tifying 
announcement is made of ‘‘ help for a miners 
homes,” in the shape of a letter from the secre of 
Messrs. Cochrane and Co. to the effect that the firm 
will ‘‘ give the necessary land and a sum of 250/. 
towards the building of some cottages near the col- 
liery to be reserved for their own aged workmen.” 
This generous assistance is welcomed, not the less so 
as the firm stipulates that their own workmen shall 
have the first pw 





The deplorable dispute in the cotton trade continued 
throughout last week, and there were no signs of even 
a desire to meet and mutually discuss the situation. 
The employers’ ultimatum had been given ; the spinners 
accepted the terms ; the card and blowing-room opera- 
tives and others refused, with the result that the mills 
were closed. The obduracy of the fighting section is 

ed as somewhat extraordinary in view of the 
fact that there was co-operation to a certain point, and 
then a pe of the ways. The operatives’ leaders 
and officials do not ae to have sought the oppor- 
tunity of settling the dispute after the cotton-spinners’ 
decision to accept the employers’ terms. e talk 
rather was about the fighting resources of the union 
and its ability to stand out for such period as would 
change the situation. This is always a bad sign ; it is 
a game of bluff not at all table to the. party 
opposed. The case of the -room hands and others 
was before the General Federation of Trade Unions, 
and the ts were made last week according to the 
terms of its constitution ; that for the spinners was 
reserved for a later meeting. The Federation has no 
right to withhold the grants, for it cannot be the judge 
on the occasion ; the union affected is the sole judge ; 
but the Federation might advise, even, rhaps, 
remonstrate, within a limit ; but when a strike is de- 
clared it has to pay. If the other operatives are locked 
out, it would seem that they also come within the rules, 
At the close of the seeond week of the lock-out in 





the Lancashire cotton trade, and ite entry upon the 
third week, there was no sign of a settlement. Both 
parties might be said to be ‘‘ standing at ease,” if such 
a term could be used to describe the combatants in a 
labour conflict. The only solution is the surrender 
of the operatives by the acceptance of the employers’ 
terms, which are 5 per cent. reduction at the beginnin 

of the New Year. The workers will have sacrificed 
that, and more, ere the end of the strife. The second 
week's —— is reported to be as follows :— 
Spinners, 30,000/.; piecers, 25,000/.; card-room hands, 
24,000/.; and reelers and winders, 2000/.; the card- 
room hands’ amount from the Federation of Trade 
Unions, 14,000/., and the reelers and winders, 500/. 
It was estimated that 50,000 weavers would be idle 
this week. The effects of the dispute are wide-spread 
and far-reaching; they are felt in all directions; b 

the railway companies, the distributing agencies, an 

the shop-keeping class, including the co-operative 
stores. Privation is already being felt, and charitable 
agencies are dealing with the distress, for the ~ 
savings were spent in the usual holidays, as though 
no cloud had appeared on the industrial horizon. 





The ‘‘ organised unemployed ” seem determined to 
make 4 as unpleasant as possible. At G Ww 
and Manchester there were broken heads, and last 
week in Birmingham there were regrettable scenes 
from every point of view. The manifesto issued at 
the close of last week invokes further demonstrations 
“*to compel the Government to do something for the 
unemployed.” The spokesmen insinuate, where they do 
not assert, that nothing is being done to cope with the 
distress in the several districts in which it is most 
acute. This is not true, of course. The Government, 
the municipalities, and other public bodies have done 
much, and are doing still more to deal with the ques- 
tion of unemployment ; but all this is ignored, or 
declaréd to be insufficient, and the leaders demand 
full trade-union rates of wages for relief works. The 
Leeds: and Manchester Municipal Corporations and 
other bodies are doing, or making preparations for, 
some really useful permanent improvements. 





Labour troubles have not ceased in connection with 
the railways ; indeed, they have been intensified of late, 
especially with the Great Kastern and the Midland Rail- 
ways. ith the latter the complaint is of dismissals ; 
the members and officials of the union allege wrongful 
dismissals and victimising, which the company deny. 
They are caused by bad trade, it is said, and the 
necessity for more economy in working. If the con- 
ciliation boards fulfil their duty, they ought to be able 
to deal with all the questions that arise. But no power 
can compel the companies to engage more men than 
they n Honourable and fair treatment ought to 
be the outcome of conciliation.. The declaration of 
one of the organisers that it was the intention of the 
company to strike terror into the minds of the men 
scarcely agrees with the fact that no undue pressure 
was proven at the election of representatives on the 
conciliation boards. ' 





The lock-out notices of the master plumbers of 
Glasgow were to have taken effect on Wednesday in 
last week; but at a conference of the parties both 
strike and lock-out notices were withdrawn. The 700 
skilled men affected will not therefore swell the ranks 
of the unemployed, as was at first feared. 


Good news appears to have been circulated both for 
the Clyde and for the shipbuilding centres on the North- 
East t. It is said that the orders to hand exceed 
thoee of any month in the year, but it will be some 
little time before the men can pet into full swing at the 
building of the ships, Still, there are the better pros- 


pects. 








It appears that the improvement in the iron and 
steel trades continues, but orders come slowly just 
before the usual quarterly meetings. These will give 
the cue to those industries for the current quarter. 


At a meeting of the Northumberland Miners’ Con- 
ciliation Board, held at Newcastle on Saturday last, it 
was agreed that wages should be reduced 24 per cent. 
This will leave the rates at 41} per cent. above the 
standard rate of 1879. 





At a conference of the representatives of the em- 
ployers and operatives in the boot and shoe trades it 
was agreed that the working hours should be reduced 
to 52 per week. The men demanded 48 hours ; this 
the employers refused and resisted. The compromise 
is a fair one as things are at present. The question 
as to women’s hours was referred to Lord James of 
Hereford, whose decision will be final. 





The postmen of the City of London are protesting 
against the order to be on duty at 4 a.m. instead of 
5a.m. They declare that it is not necessary to start 
an hour earlier. 





490 


ENGINEERING. 


[Ocr. 9, 1908. 





POWER SUPPLY. 
Power Supply and its Effect on the Industries of the 
North-East Coast.” 


By Cuaries H. Merz, London. 
(Concluded from page 460.) 

Co-Operation with a Power Company the Most Efficient 
Means of Utilisation.—In all cases investigated by the 
author it has been found that a greater profit will accrue 
to the coke-oven owner by co-operating with a power 
company than by proceeding on independent lines, There 
are three reasons for this :— 

1. When a — owner erects a generating plant 
independently he must install some reserve or spare plant, 
with a consequent heavier outlay of capital than is neces- 
sary to a power company, which, possessing a coal-fired 
station, need install no spare plant in any of their waste- 
heat stations, but can, instead, meet any variation of load 
by the coal-fired station, which also acts as a stand-by 
against any breakdown. _ 

2. This necessity of putting down spare plant results in 
smaller, and therefore more expensive and less efficient 
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OF WASTE HEAT STATION AT GROOK.+ 
ny = 


| it eat 
i 


60pm 
ELECTRICITY UTILISED BY COKE OWNERS AT MINES AND OVENS®@ j 
6§ MILLION BOARO OF TRADE UNITS PER ANNUM, 


MAXIMUM SURPLUEG AVAILABLE FOR OUTSIDE SALE, IF COKE OVEN 
F , on anno INDEPENDENTLY 2{MILLION BOARD OF TRADE UNITS 


SURPLUS @Le BY CO RATING WITH POWER COMPANY= 
one 10 MILLION BOARD OF TRADE UNITS PER ANNUM. 


plant. To take a case—-supposing 2000 horse-power is 
available, if the station is to 4 mo | in con Seuation with 
the power company’s A serena 2000-horse- power unit 
would be entirely satisfactory, the power system acting 
as stand-by. If it is to be used in a separate generating- 
station, one would probably install three 1000-horse- power 
units, two working and one spare. The gain in the former 
case in capital cost, running cost, and efficiency is obvious. 
As a matter of fact, the capital cost in the second case 
would be nearly double what it would be in the first. 

3. The power company, having a market for current 
many times greater than the output of any individual 
waste-heat station, can run such a station continuously at 
maximum output, so utilising completely all the current 
that can be produced ; whereas it is im ible to conceive 
the power requirements of an individual coke-oven and 
colliery-owner coinciding even approximately over twenty- 
four hours with the amount of gas or waste heat available. 

The diagram above, which refers to Messrs. Pease and 
Partners’ installation at Crook, shows the advantage of 
co-operation very strikingly. It will be seen that the area 
of the sotanens enclosed between the top line and the 
base (shown hatched) represents the total amount of 
power available, that hatched (but not shaded) the re- 

uirements of the colliery-owner, and that cross hatched 

e amount disposable had the colliery-owner put in 
his own plant independently, and been able to find a 

urchaser; it also assumes that the outside purchaser 
Bad approximately the same load-curve as the colliery- 
owner himself, which is a reasonable assumption, unless 
the power be transmitted long distances, as the only users 
of power in the vicinity of coke-ovens are other colliery- 
owners. The area shaded grey represents the surplus 
power actually used under the co-operative arrangement. 

The Co-Operative, Principle and Blast-Furnace Gas.— 
It is more difficult to get out so typical a curve in the 
case of blast-furnaces, as the conditions vary so widely. 
Of course, if a company produces pig iron only, and does 
not convert the iron into steel, co-operation with a power 
company is at present, practically ane the only 
outlet which it has for its surplus power. If, however, 
a blast-furnace works has a steel mill attached, it may 
be argued that the correct thing to do is to follow the 
plan adopted by many large works in Germany—namely, 
to install gas-engine blowers and gas-driven dynamos at 
the blast-furnaces, the latter plant producing the necessary 





power for driving the steel mills 

In the case of the new works which the United States 
Steel Corporation are putting up at , they are 
arranging to drive the whole of their steel-works elec- 
trically, and they reckon to get all the power required for 


* Paper read before the Iron and Steel Institute at 
Middlesbrough on Wednesday, September 30. 

+ It should be noted that since the diagram was made 
Messrs. Pease and Partners have somewhat increased 
their intended electrical installation, which will have the 
effect of making the contrast between the surplus by 
co-operation and the surplus by independent procedure 











still more striking. 


the steel mills from the blast-furnace gas utilised in gas- 
engines, of which they are installing 27,000 horse-power ; 
ner eny. this is an important ee are 
putting down, to act as a spare to the gas-engines, steam 
plant, the boilerssupplying which can be coal-fired. The 
resultant capital cost a useful herse-power of plant is 
therefore great, probably at least twice as much as it 
would have been had it been possible there to co operate 
with a power supply company. . : 
Capital c are invaria ly the controlling factor in 
the total cost of electricity, and the question ra ve 
—namely, whether it is commercially sound for a blast- 
furnace owner to eg sg with a power company or not 
—can only be decided in each individual case after full 
consideration of the capital outlay involved, the amount 
of spare plant that has to be provided, and the degree of 
coincidence between supply and demand. It is clear that 
if it be decided to make the works self-contained, then 
the supply capacity must always be in excess of the 
possible demand, otherwise a risk is run of a portion of 
the works having to be stopped, and as the demand varies 
from time to time there must be a variable amount of gas 
utilised involving wastage when supply exceeds demand, 





spite of dull trade ‘“‘the great works continue to smelt 
iron at almost the pace they set when the recent wave of 
prosperity was at its height. The economies involved in 
the situation almost compel them to do so. To a con- 
siderable extent they have long-term contracts for foreign 
ores for mixing with home ores ; their coking-ovens must 
continue in o tion for the sake of the np-geetesin, and 
the coke uced would deteriorate in quality if stored. 
But more than this, the furnace are needed for 
driving their steel-mills, and it is often difficult to blow 
out a furnace or two without seriously disturbing the 
power supply.” 

Tt w therefore yl that even after a rough 
—— balance has secured between supply 
and demand it is readily upset by ordinary market fluctua- 
tions. The natural variation of trade thus furnishes a 
further argument in favour of the co-operative principle. 

Co-operation with a Power Company the only Means of 
Obtaining Full Value from Surplus Energy.—The power 
companies in this district having their transmission cables 
interlacing the entire industrial area, and being in a 
position, with their large load already developed, to 
utilise any amount of electricity whenever and wherever 
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or the burning of coal at certain periods when demand 


exceeds supply. Given an equitable arrangemant, it is 
clear that the same general arguments in favour of co- 
o on which hold in the case of coke-ovens are applic- 
able to blast-furnaces with steel works attached. 

_. Utilisation of Blast-Furnace Gas in Germany.—As 
illustrating one aspect of the case, I quote from an article 
on the German Steel-Works Union, published in the 
Finaneial and Commercial Supplement to the Times, 
dated July 3, 1908 :— 

“The latter concerns (the German iron and steel works 
have grown up under the economic impulse to find 
employ the cheapest method of production in order to 
secure iron at the lowest ible cost. They have erected 
blast-furnaces around their mills. . . . The gases formerly 
escaping from their furnaces and going to waste now 
supply a cheap motive power for their steel and rolling- 

They make their own coke, and the coking pro- 
cess furnishes valuable by-products besides supplying, in 
many cases, an additional source of fuel-gas for the power 


plants.” 
on, in spon of the big iron producers who 
usseldorf ~ 4 


Later on, 
form the D Syndicate, the writer says that in 





produced, are arranging for waste-heat stations at diffe- 
rent points, turning all the electricity so produced into a 
common network from which the colliery company, the 
coke-oven owner, or the blast-furnace owner can purchase 
any amount he may require, all spare plant and all plant 
to deal with exceptional peak loads being kept at the 
main central coal-fired station. Such a policy applied to 
other commodities is as old as the hills; it in the 
most primitive market when a producer gave his raw 
material and received in exchange manufactured articles, 
but so far as the author is aware this is the first time it 
s been extensively applied to electricity, although the 
principle so applied is equally sound, and it ap’ that 
only in this way is it possible to conserve the full national 
value of the energy now being wasted. ‘ 
Brief Outline of Work already Done.—To summarise 
briefly the work which has already been done in the utili- 
sation of surplus power, the first co-operative arrange- 
ment made by any of the power companies was brought 
about by the initiative of the owners of the Priestman 
Collieries, and resulted in the erection of the power 
station at Blaydon in 1905. At the present moment the 
three power companies have at work, or in hand, five waste- 
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TYPICAL WASTE-HEAT POWER-STATIONS ON THE NORTH-EAST COAST. 
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heat stations, three in connection with coke-ovens and 
two in connection with blast - furnaces. Additional 
stations are under consideration. 

It will be remembered that as s the Cleveland 
blast-furnaces the calculations quoted dealt with the sur- 
plus available on the basis of the gas being utilised in 
ae ey but the adoption of gas-engines to the exclu- 
sion of all other types of prime - mover still lies some 
distance in the future, and in the majority of cases in 
Cleveland it is found that steam blowing-engines are 
used, and that after the requirements of the stoves have 
been met the gas is practically all expended in raising 
steam to supply these blowing-engines. 

To free any substantial quantity of gas for outside 
power-users would involve, therefore, the substitution of 
gas-engines for the existing steam-blowers. Considera- 
tions of capital expenditure usually forbid this course, 
and had it not been for the genius of Mr. Parsons, whose 
exhaust steam-turbine provides another effective, though 
less ambitious, way of dealing with the situation, the 
Cleveland furnaces could not be regarded by a power 
company as an immediately available source of energy. 

In this connection, as capital outlay controls so com- 
pletely the cost of eae and as exhaust-steam 
turbines are so dependent on a high degree of vacuum for 
efficiency (at 26 in. they consume 50 per cent. more steam 
than at 29), it is, perhaps, not always easy to justify the 
policy of installing small exhaust-steam turbines inland in 
conjunction with an intermittent supply of steam, such 
as that from a colliery winding-engine, as this involves a 
cooling-tower and « regenerator with a consequent poor 
vacuum and high capital outlay, 

The engravings on pages 490, 491, and 492 of typical 
waste-heat stations will, perhaps, be of interest. The 
Newport station, at Messrs. Samuelson’s, and the Tees- 
bridge station are exhaust-steam stations, the Weardale 
station at Spennymoor is driven by coke-oven gas, while 
the Bankfoot station at Crook will derive its energy 
chiefly from waste heat at coke-ovens. The Blaydon 
station also utilises waste heat and gas from coke-ovens. 

The author is aware that it has lately become the 
fashion to argue that the resources of Great Britain have 
been developed on less scientific lines than those either of 
Germany or of America. He thinks, however, that the 
persons urging these views are in the majority of cases 
omitting to give full weight to local conditions. The fact 
that the connections to the local power companies’ 
systems have recently been increasing at the rate of 


20,000 horse-power per annum appears to him to prove: 
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fairly conclusively that manufacturers on the North-East | the bottom, for “ lar bar” read ‘‘equivalent bar; tenth 
Coast are quick to avail themselves of new developments | line from bottom should. be ‘‘w its velocity, ™ 
or of additional facilities. the mass of the bar ;” seventeenth line from bottom, for 
“$F w?” read “41 w.” On Fig. 1, the values of the 

PRosLeM OF FLIGHT: ErraTuM.—In Mr. Vogt’s letter | graphically represented forces should be: r, 0.58 r, and 
of September 25, on page 410, last column, ninth line from | 1.15 r; @ has been printed instead of 0. 
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THE WEARING PROPERTIES OF STEEL. 


A Test for Ascertaining the Relative Wearing 
Properties of Rail Steel.* 


By E. H. Sanrrer, Rotherham. 


Tue important subject of the wear of steel rails needs 
no emphasising, as is shown by the universal endeavours 
at the present time to get.rails of improved wearing 
perties suitable for the héavy requirements of modern 
trafic. The difficulty met with, however, in such an 
undertaking, is that actual trials on the track take several 
yous to carry out, and that progress is consequently re- 


As far as I am aware, there has been only two testing 
methods tried. for ascertaining the wear of rail steel—viz., 
the grindstone, which has been generally condemned as 
being of doubtful value, and that of Dr. Stanton, which 
is more a fatigue test, and does not take account of the 
amount of the abrasion of the steel. 

It has been my endeavour during the last three years 
to devise a testing-machine for this purpose which would 


imitate the conditions of actual practice and at the same | 
time complete a test in an hour or two; and I now have' 


Fig.1. 


(782) 


pleasure in bringing the result of my investigation before 
you. 

The principle on which the test rests is as follows :— 
A round test-piece revolving a fixed number of revolu- 
tions, and rotating by friction the inner ring of a ball- 
bearing loaded with a fixed weight, the action being very 
similar to the action of a wheel rolling on a rail. 

The test-piece is made sufficiently long to project well 
through the ball-bearing, and thus prevent any materi: 
side flow of the metal. 

A reference to the drawing of the machine above, and 
the following description of it, will make the above clear. 

Description of the machine :— 

A is the driving-motor. 

Ba brake which is kept out of action by the electric 
piug contact M. When M is withdrawn it breaks the 
circuit and allows the brake to stop the machine. 

J is thespindle which runs in an oil-bath and is actuated 
by worm-gear and runs at 4000 revolutions per minute. 
lo pg attached the chuck K, which holds the test- 
piece F, 

The chuck is one piece of steel with a central hole 
slightly larger than the test-piece. There are three pairs 
of set screws with lock-nuts for holding the test-piece 
‘ud also for centering it. is is done by gradually 
owering the ball-bearing and adjusting the test-piece 
itil continuous contact is obtained. I have been unable 
to buy a self-centering chuck which would stand up to 
the work at 4000 revolutions per minute. 

The lever C holds N, the carrier of the ball-bearing, on 
& pin O, the carrier being made so that it can move on the 


* Paper read before the Iron and Steel Institute at 
Middlesbrough. 











| pin in any direction, and adjust the ball-bearing to the 
test-piece ballhveerine of the lever. 
E is the ball- ing ; the outer ring is 


gripped by the 

carrier N, and the inner ring,is rotated by the vouetving 
test-piece F. iz 
The arm L holds a screw with lock-nut, which is set 
against the ing carrier to prevent the slight forward 
thrust of the spindle J from pushing the bearing out- 


wards. 

Dis a hook with a thumb-screw by which the lever and 
bearing can be raised while starting the machine, and 
then gradually lowered on to the test-piece, thus avoiding 


straining the test-piece by starting with the load on. 
On = of the lever Sb clone for holding the 


hts G. 

H is the revolution counter. 

The ball-bearings used are the ordinary 1-in. bearing 
made by Hoffman’s, and are made of quenched case- 
hardened steel ; but, in spite of this, it is found that the 
inner ring of the bearing in contact with the test-piece 
gradually wears, and a new bearing has to be substituted. 
It is desirable, therefore, to ensure com ble tests, 
that a standard steel should be used for testing new bear- 
ings or partially-worn old ones, 




















In view of the possible irregularity of the quenched 
steel bearings, it is a question for consideration whether a 
self-hardening nickel or tungsten steel should be used for 
the inner ring in order to ensure regularity of hardness 

ight through the piece. 
"The particulars of the test are as follow :— 
Test-piece, 5in. by }in. round. _ 
Toone of revolutions, 200,000, with a load of 205 lb. 


al | on the bearing at the point of contact with the test-piece. 


Length of test-piece in contact with bearing, }4 in. 

Test occupies 50 minutes. 

The test-piece at the part used is carefully measured 
with a micrometer gauge to the ten-thousandth part of an 
inch, before.and after the test, and the wear test number 
as given in the table in the next column is the number of 
ten thousand parts of an inch by which the diameter has 
been reduced. ' 

In order to be sure of accuracy in case of any larity 
in diameter of the test-piece either before or after the test, 
the portion of the test-piece used is measured in three 
places, and also in a plane at right angles, making six mea- 
surements in all, the average being taken as the correct 
diameter. Specimens of the test-pieces are on the table. 

Tt is important to note that the ap ce of the worn 
ines See ee See ee. cn 

en test is in progress the high speed of the 
machine draws a current of air h the bearing whi 
removes the ed eee pane ese may be ignited 
by a match and form a small shower of sparks. 

The tests recorded in the table in the next column 
illustrate the comparative results obtained on steels of 





vi hardness. ; 
The smallest wear number is the least wear, and con- 
scquently the best wearing steel. 


The test-pieces are 





taken from the top corner of the rail-head, and in a longi- 
tudinal direction. 
Tests of Steel of Various Hardness. 
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p.c. p.c. | pP.c. | p.c. Re pc. | 
Rail.. 0.68 0.247 | 0.029 0.029 72 B62) 
”.° 0.77 0.064 | 0.022 0.012/ 0.78 Nil 45 
ei Laer 0.71 0,078 | 0.019 | 0.010} 0.72) ,, 48 
Tram rail .. . 0.59 0.278 | 0.026 0.031 | 0.82 ue 45 
~ 2 ..| 0.51 0.813 | 0.056 | 0.057 | 0.68 | ,, 64 
Rail . tr .-, 0.43 | 0.215 | 0.050 0,055} 1.04) ,, | 65 
a @ 0.40 0.091 | 0.056 | 0.058 | 1.08 e 67 
Axle 0.30 | 0.114 | 0.028 0.027 | 0.69 8 75 


In conclusion, I have to thank Messrs. Steel, Peech, 
and Tozer, Limited, for permission to publish these re- 
sults, and my colleagues on their staff for assistance in 
preparing this paper, 








THE SCIENTIFIC CONTROL OF FUEL 
CONSUMPTION,* 


By Henry E. Armstrone, Professor of Chemistry in the 
City and Guilds of London Central Technical College. 


THERE must be not a few, at the present day, who find 
it difficult to remain calm when they reflect on the ruth- 
less way in which the world’s accumulated stores of raw 
autela —of timber and iron, and especially of fuel, both 
coal and oil—are being used up; who shudder when they 
notice the indifference displayed in all civilised lands to 
the consequences which must accrue from such waste in 
by no means distant times to come. 

No comment is provoked by the fact that ocean giants 
such as the Lusitania and Mauretania need feeding daily 
with some thousand or more tons of coal apiece on their 
voyages across the Atlantic; such reckless extravagance 
is gloried in as a great engineering achievement, not 
anathematised as it should if we were in any way 
mindful of the interests of posterity. And we calmly 
allow the unrestricted export of the staff of our manufac- 
turing life, as though it were nothing more than a mere 


stone, without realising that we are with our 
heritage ata very small fraction of the tial value. 
The public may comfort itself with the belief that 


** science” will discover a substitute for coal, and therefore 
feel no mr yng in recklessly destroying the capital 
won from the sun in ages past and banked just within 
our reach in the surface layer of the crust of the globe. 
The discovery of the wondrous properties of radium and 
the recent strange revival of the old alchemistic idea of 
transmutation have undoubtedly served to encourage such 
a view ; but. in reality, ** science ” at present can give no 
support to the allusion, and is in duty bound to preach 
prudence to the world. 

Our schools, unfortunately, are doing little to establish 
a public conscience concerning fuel by making clear the 
meaning of the doctrine of en and its consequences. 
Mayhap it will not be until the Chinese occupy our 
islands that conceptions of thrift will have so taken pos- 
session of the public soul that the low efficiency of all our 
heat-engines will excite surprise and be regarded as a 
matter of general concern. 

The supply of coal in our islands cannot last many 
centuries. But it is useless to dwell on the distant fuvure 
when it is known that already the pinch is being felt, and 
that a variety of circumstances are tending to raise the 
price of fuel to a point at which it becomes a more or less 
serious hindrance to industrial advance ; consequently to 
public well-being. More it is unnecessary to urge—all 
who are capable of thinking on such matters are aware of 
the gravity of the situation and must feel the need of a 
constructive policy. 

But two courses are open: the one involves economy 
and such improvements as are possible in the practice of 
present methods of consuming fuel ; the other the intro- 
duction of methods which are potentially of higher effi- 
ciency. In either case success can arise only from more 
attention being paid to the root conditions of the problem. 

Great advantage is to be derived from the emplo b 
of automatic methods of registeri esnitantiale: the 
extent to which the oxygen in the air is utilised 
this affords a check on the manner in which fires are 
attended to, and is therefore a means of securing 
stoking ; also because undue loss of heat is avoided if care 
be taken that the maximum proportion of carbon dioxide 
is present in the gases poy, ae the flues. The use 
of automatic apparatus of the Callendar type for the con- 
tinuous —, of temperature is also, for similar 
reasons, often of importance, and becomes indispensable 
when the maintenance of a rye A heat is a condition of 
success ; it is well known that marked economy in blast- 
furnace tice has been secured by such means in recent 
years. The need of paying attention to the maintenance 
of steady conditions, moreover, at all times has a moral 
effect on workmen, the value of which cannot well be over. 
rated. But my object on the present occasion is to 
for something more than the mere occasional control of fuel 
consumption, whether in iron-works or elsewhere : it is to 
plead for the introduction of a new attitude towards the 
problems of combustion and of fuel economy; an atti- 
tude of understanding based upon sympathetic and serious 
contemplation of the phenomena—an attitude of real and 
deep appreciation. pally 

It has been well said by Carlyle, in his lecture on the 
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Hero as Divinity, that ‘‘ From us too no Chemistry, if it 
had not ay to help it, would hide that Flame is a 
wonder.” Ignorance, indeed, has not a little to do with 
our difficulties, as these arise in no slight degree from our 
calm contempt of the complexities which surround the 
whole subject of combustion. Everyone, of course, knows 
that fire is produced by the oxygen of the air combining 
with the carbon and hydrogen of the fuel; few i 
however, that the statement is but the barest gloss u 
the facts. The chemical student writes C + O, = CO, 
and hey-presto! feels that he has said all that the ex- 
aminer can demand. And while coal is treated as of some 
consequence because it is paid for in hard cash, little con- 
sideration is given to the part which air plays; the facb 
that ib is equally worthy with coal to be treated as fuel is 
seldom ised ; air being always at hand, it is sup- 
posed that it costs nothing; in reality its use is often 
attended with no inconsiderable expense (apart from that 
involved in the construction of the smoke-shaft), some- 
times because it is used too sparingly, but more often 
because it is used too lavishly. 

The extraordinary complexity and wondrous beauty of 
the phenomena of combustion is only beginning to dawn 
upon us—even the problems to be solved are perceived 
only dimly ; the fire sense has yet to be cultivated, in 
fact. To givean example. Not so long ago we thought 
of carbonic oxide and hydrogen gases and of charcoal as 
just combustible substances; bring any one of them 
together with oxygen, and make the mixture hot enough ; 
it. was sure to inflame. A rude shock was given to this 
pristine coy ard of belief when H. B. Dixon made the 
memorable discovery in 1883 that if the gases were care- 
fully dried a mixture of carbonic oxide and oxygen was 
uninflammable, the presence of moisture being essential 
to combustion ; at the same time he showed that up to 
a certain point the rate of oxidation was dependent on 
the proportion of moisture present. Similar proof was 
given by Dixon’s pupil, H. Brereton Baker, in 1885, that 
in the case of charcoal, and even of the still more inflam- 
mable substances phosphorus and sulphur, the occurrence 
of combustion was dependent on the presence of mois- 
ture. A new era was opened by these discoveries. 

In discussing Baker’s work, I drew attention to Fara- 
day’s great generalisation that chemical and electrical 
action are essentially identica], contending that, from 
this point of view (of the essential unity of the phenomena 
of chemical and electrolytic change), it was necessary to 
conclude that the conditions determinative of chemical 
change were those which prevail in every voltaic circuib, 
the one indispensable element of which is an electrolyte 
—that is to say, a substance capable of conveying an 
electric current. As water is not an electrolyte, the pre- 
sence of water alone should not suffice, on this assumption, 
to condition change: something must be present in it— 
some impurity—to render it conducting. This predic- 
tion was verified in 1902 by H. Brereton Baker, who 
showed that if proper ee be taken in preparing 
the gases, a mixture of hydrogen and oxygen is inexplo- 
sive at a red heat even when liquid water is visibly 
present ; under ordinary conditions the —— present 
are sufficient to render the water conducting and to 
determine the occurrence of change. Observations such 
as these have revolutionised our knowledge of the pheno- 
mena of combustion. 

Of late years the study of the combustion of hydro- 
carbons has led to great progress being made in another 
direction of importance. 

The aps pm is one which has given rise to endless dif- 
ferences of opinion in the past. It was long supposed 
that the hydrogen was the more combustible constituent ; 
then came a period during which the carbon was ed 
as preferentially burnt. Thanks to the labours of W. A. 
Bone and his co-workers, we have now gained some 
insight into such matters; needless to tay, our old sim- 
plicity of belief has been rudely disturbed. The hydro- 
carbons, it seems, are broken down gradually, y by 
diréct oxidation, partly by thermal decomposition; the 
primary, and, indeed, the sole oxidation process, however, 
appears to be one of hydroxylation, the hydrogen of the 
hydrocarbon being ually Wg by the group OH, 
whioh chemists call hydroxyl. It may therefore be said 
that the hydrogen is the more combustible constituent, 
as it is the Snel “4 Oates diakosation 5 but as ot Re sey 
oxy; is 8 by iydrogen in the hydroxy- 
lated uct, ib = be claimed that honours are 
divided. a in no sense a simple one ; it is 
clear that the final products, carbon dioxide and water, 
are but the end products of a whole series of changes, 
which separately escape notice owing to the extraordinary 
rapidity with which molecular motion is propagated in 
gases at high temperatures. Indeed, if we seek to form a 
mental picture of the state of affairs within the cylinder 
of an explosion motor, it is one of the wildest turmoil 
and confusion ; the relatively slow wave of explosion must 
be regarded as but the integration of an’ almost infinite 
series of individually imperceptible interc' ’ 

I shall have said enough probably to make it clear that 
it is im ble to understand the Snags which attend 
the combustion of carbonaceous fuels without considerable 
appreciation of organic chemistry. 

ud we are ba at the beginning of our knowledge of 
such matters. e know almost nothing of the influence 
of surfaces on the inte involved in combustion, 
except that they exercise a profound influence. And yet 
all B yoopwe! opers ~~ are carried = =— —— 
within boundaries which presumably play a determini 
part beyond that of a mere enclosure. Almost the only 
— worker in this field was the late Frederic 
iemens, W name is so well known together with that 


hose 
of his brother, the late Sir William Siem in connec- . 


tion with the regenerative furnace ; but his la seem 
to ‘have passed into oblivion. No subject is of greater 
importance from a practical point of view. The effec- 





tive use of gaseous fuel in the future for the purpose 
of raising steam and in many other ways, ly in 
substitution for our t wasteful system of domestic 
heating, must gpa the advance of knowledge in 
this field. The inefficiency of gas-stoves as now sup- 
plied does not bear thinking of. If gas engineers 
any understanding of such matters—any scientific con- 
science—and were not merely engaged in producing 
for sale, with little reference to quality and the results 
obtained by its use, so long as mere statutory obligations 
are satisfied, they would hesitate before advocating the 
loyment of the appliances now foisted upon an unwary 
lic. Clear proof that advance is possible is afforded 
y Auer von Welsbach’s discovery of the incandescent 
mantle; but it is worth while noting that the effective 
radiant in the mantle is a substance present to the extent 
of little more 
most two or three substances are known to be available 
for Segue. How long the supply of these materials 
will hold out we cannot say, but the question is one of no 
little importance. 

Fuel is like food, quality being of importance as well as 
quantity. In the first place, the constituents which 
remain as ashes merit more attention than they receive. 
The possibility of preventing clinkering by mixing dif- 
ferent varieties of coal or by suitable additions is rarely 
taken into account. The one of sulphur also receives 
no proper attention—it probably constitutes a far more 
serious nuisance than that of smoke production, owing to 
the effects produced on vegetation and on buildings, 
especially on iron structures; it is also not improbable 
that it contributes to no inconsiderable extent to produce 
fog. Being invisible, the sulphur compounds in smoke 
do not openly invite resentment ; yet the subject is one 
which must attract public attention at no distant date, if 
only as a consequence of the unbridled licence now allowed 
to gas engineers. During generations every effort was 
made to discover means of reducing the amount of sulphur 
in coal gas; but of late years science has been thrown 
overboard, actually by Act of Parliament: sulphur puri- 
fication is now practically abandoned—on false grounds 
of economy—with most unpleasant consequences to con- 
sumers’ comfort and furniture ; in the end, such a policy 
must operate seriously against gas interests and favour 
the more general adoption of coy. 

To pass to the most important side of the subject, it 
should be pointed out that fuel is not to be judged only 
on account of its heating power as determined in the 
laboratory. Thus —— and carbonic oxide gases 
have practically the same heats of combustion, measured 
at ordinary temperatures at which water is liquid; at 
temperatures at which water is gaseous, however, the 
heat of combustion of hydrogen is reduced in value to the 
extent of nearly one-eighth, and falls considerably below 
that of carbonic oxide. Of the two, carbonic oxide is 
therefore the more effective fuel; moreover, perhaps 
owing to its peculiar insensitiveness to oxidation, it seems 
to be in a measure a milder fuel, and the products of com- 
bustion of the two gases—water and carbon dioxide— 
appear to exercise very different effects; in the re-heating 
furnace, for example. Refinements such as these, how- 
ever, have scarcely entered as yet into consideration in 
manufacturing operations; it has to be ised that 
they are of consequence in connection both with the pro- 
duction and with the use of producer gas. In course of 
time it may also be considered desirable to pay some 
attention to the cumposition of the gas wane for 
domestic pu: —to deliver a product produced by 
some more rational process than that involved in cokin: 
coal. But so long as the manufacture of rests wit: 
the engineer alone and not with the chemist, the public 
must suffer the consequences which always attend imper- 
fect administration. 

In the case of solid fuel, it is well known that no two 
coals ‘yield quite the same quantity of flame, and that 
mechanical differences also play an important cod in 
modifying combustion’; apparently it is chiefly use 
changes take pues which involve mechanical alterations, 
not because there is any material loss of ific power, 
that steam coal loses its value when stored for any con- 
siderable period. The advantage derived from mecha- 
nical stoking probably does not arise merely from its 
being more edaouieal, 
bustion takes place ina morenearly uniform manner than 
when coal is introduced at in the flame retainin 
its character in consequence of the steady introduction o' 
bituminous matter from which hydro-car are distilled 
off, which burn with a more or less luminous flame. These 
are all matters which, in the future, must receive much 
more attention than ~— have received in the past— 
the study of radiation phenomena is yet in its earliest 
infancy. 

But it should be added that, if fuel is to be economised, 
it will bs necessary at the same time to pay attention to 
the boiler as well as to the fire; the value of water- 
softening appliances is still far too generally overlooked. 

To pass from the consideration of methods in use to 
that of methods potentially of far higher efficiency than 
any of the purely thermal 7 now at our disposal, 
we can at present only look forward to the direct con- 
version of the energy latent in fuel into electrical energy. 
To say that this is impossible would be absurd, but it is 
useless to rate the difficulties. Hydrogen can 
burnt electrically in the Grove gas battery, but there is no 
economical process of preparing hydrogen ; it can, how- 
ever, be obtained by Pp = over red-hot coal, but 
only in admixture with carbonic oxide. Why not burn 
such a mixture electrically ? it may be asked. Strange to 
say, not only are we unable to substitute carbonic oxide 
1 in a gas battery, but it puts a stop to 
Pb used in one if mixed with it. 

is difference should obtain betw: both 
being combustible, we scarcely know, although we may 


em 
iu 


or hyd 


een the two 


a fraction of a per cent., and that at | phi 


but also from the fact that com-. 





— at the reason. Why satel oe party ote 

the electrolytic oxidation ydrogen at present entirely 

com ion. Itis lems such as these that 

aeons eye any any 8 tial advance can be 
le. Noone has yet su 


cceeded in making a satisfac- 


had | tory voltaic battery with carbon; and before coal is 


burnt electrically it will certain) be necessary to make 
it a conductor of electricity. all these are tasks which 
we should aim at executing, whatever the difficulties in 
the way, the solution of such problems being of infinite 
et mankind. 7 

have thus drawn attention to the complexity of the 
issues involved in the proper use of fuel, in order that it 
may be clear that, if we are to advance and effect the 
economies which we are morally bound to aim at intro- 
ducing with the least — delay, a more philoso- 
ical treatment must ured for the subject. We 
need both to dispel public mpage and to excite public 
interest in such matters. is can only be done by the 
schools, 

In his recent remarkable work on ‘‘ Modern pt,” 
the Earl of Cromer, describing the course adopted by the 
Englishman in pt after the reconquest of the Soudan, 
speaks of him as having made up his mind to “‘ assert his 
native genius by working a system which, ——e to 
every canon of politi thought, was unworkable” ! 
and after giving a list of the various directions in which 
he would and would not exercise his activity, Lord 
Cromer concludes by saying :—‘‘ In a word, he would 
act with all the practical common-sense, the scorn for 
theory, the total absence of any fixed plan based on 
logical reasoning which are the distinguishing features of 
his race”! The portrait is probably a faithful one, and 
is applicable to our industries as well as to our political 
system. But some of us are inclined to ask whether 
there can be ‘“‘ practical common-sense” where there is 
scorn for theory and total absence of any fixed plan based 
on logical reasoning. We even fear that unless we learn 
to apply theory to practice we shall be in poor straits at 
no Totent date, in view of the fact that others are 
systematically basing their practice upon theory. 

Every one is a user of fuel—it is a matter of consequence 
to all that it be used in a thrifty manner; therefore it 
should be a subject of real study in our schools. hool- 
masters doubtless, like other people, have to sit over the 
fire and to poke it more or less savagely at intervals ; 
probably they also grumble when called upon to pay 
present prices for coal—but their interest in the subject 
seems to carry them no further. Coal, it is true, has 
nothing to do with the humanities; yet there is no other 
book in Nature from which more can be read by eyes 
that really see. 

If schools did their duty and made some attempt to 
live up to the knowledge of the times, the young student 
of engineering would enter college prepared and qualified 
to take an interest in all subjects bearing on his profes- 
sional activity ; this is certainly not the case at presen}. 
Whether it be that those who are attracted to engineer- 
ing represent a particular type of mind, or whether it be 
a consequence of the intense conservatism bred in the 
English schoolboy—I suspect both causes have been in 
operation—in my experience, the engineering student 
has a strange tendency to limit his mental horizon. I am 
glad to say that he is changing with the times, and that 
whilst formerly he scoffed at chemistry and other sub- 
jects not specitically included under pee, 3 now 

ins to appreciate their value. He is slowly being led 


begins 
to realise that chemistry is the most fundamental of all 
sciences, and that unless he has acquired some mastery 


of its principles, he cannot understand the nature of the 
materials he employs nor the changes to which they are 
subject under the conditions of practice. 

But in the works the engineer must remain an engi 
neer; his mental attitude can never be that of t 
trained chemist; in all op2rations involving the occur- 
rence of chemical changes the chemist must be at his 
side, otherwise. the work can only be conducted in an 
empirical and more or less perfunctory manner. I believe 
this to be one of the great lessons to be learnt by English 
manufacturers at the present day. The chemist is rarely 
employed in our works. The majority of those called 
chemists in works are not chemists in any proper sense 
of the term, but merely ‘“‘analysts” in con- 
trolling the quality of the materials used and of the pro- 
ducts ; more often than not, they are not allowed access 
to the works proper, and have little or no epatesy of 
becoming chemists by familiarising themselves with the 
actual operations and by refiecting on and inquiring into 
the nature of the = whick are involved in the 
processes. Worst of all, they are not called upon to 
undertake systematic research work. The t success 
of German manufacturers in recent times is far less a 
consequence of the training given in the universities and 
technical schools than it is of the establishment within 
the works of research laboratories in which the problems 
the industry affords are systematically studi Until 
the German example is followed, we shall do little to 
place our industries on a scientific basis, as the proper 
scientific atmosphere and spirit must be lacking in the 
works, and the opportunities which they afford must 
necessarily remain unheeded and unexploited. 

The iron and steel industry is conspicuously dependent 


be | on the exercise of engineering skill, although a chemical 


indus at bottom; owing to the external control to 
which it is subject, arising from the demand for specific 
qualities in the material, no inconsiderable amount of 
attention has been paid to it on the chemical side. But 
there is not the least doubt that its development on this 
latter side is far behind that on the engineering side. 
Considering the vast importance of the material, it is 
altogether remarkable that we should be so ignorant as 
we are of the exact interrelationship of the numerous 
constituents of steel, and that an industry of such magni- 
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tude should still rest almost entirely om an empirical basis. 
We are not even as to the conditions which deter- 
mine the rusting of iron, and no serious attempt has yet 
been made to uce an iron insensitive to malady 
which insidious!y and constantly undermines its constitu- 
tion so as to render it of uncertain stability. The oppor- 
tunities for research in the iron industry are certainly 
numerous, and it is time that the services were secured 
for it of chemists of a high order of ability, who could 
devote their attention to its special problems. 

A few months ago, when at the Cargo Fleet Iron 
Works, I was immensely impressed on witnessing the 
Talbot furnace in operation. As an engineering achieve- 
ment it was wonderful ; and the sight it afforded, espe- 
cially at the moment when the charge came to the boil, 
was of almost unparalleled beauty in my experience. But 
I could not help feeling that the whole operation lacked 
soul. By an inspiration of jus, a most remarkable 
process had been evolved which was clearly successful 
under the conditions which then prevailed ; but I could 
not ascertain that the several factors of success were so 
well understood that variations in the conditions would 
be appreciated and provided inst without too much 
difficulty. To me it seemed obvious that the seething 
mass must be the seat of most delicate conditions of equi- 
librium of an extraordinary conflict of actions and reac- 
tions involving the gaseous atmosphere as well as the 
liquid materials, both metal and slag. I felt that it was 
of the utmost importance that as full an understanding as 
possible of the process should be gained, otherwise there 
could be no guarantee that it could be carried on regu- 
larly with success. 

Such opportunities ought not to be wasted; they are 
only met with in the works. No doubt the necessary 
understanding of such a process will only be acquired 
after much tedious and most difficult work; but the steel 
industry cannot be set upon a scientific basis unless such 
work be undertaken. 

It should be borne in mind that the chemist or isa 
man whose imaginative powers have been cultivated to 
such @ high degree that he has gained the power of seein; 
into the very heart of the processes he directs. The min 
of the engineer leans more towards the constructive side. 
In attributes and functions the two are no more alike than 
are the painter and the musical composer. In all indus- 
tries dealing with chemical processes their labours should 
be conducted on parallel lines, in a spirit of mutual co- 
operation. The gas industry isa striking illustration of 
the danger of overlooking this need : on the engineering 
side it has been developed to a remarkable pitch of per- 
fection; on the chemical it still remains the barbaric 
process it was at its inception—the engineer having always 
assumed control practically to the entire exclusion of the 
chemist. 

And if the consumption of fuel in our works is to be 
the subject of ecientific control, in order that economies 
may be effected, it will be necessary to secure the services 
of a special class of chemists—of men gifted with real 
chemical feeling qualified to study the problems which 
the consumption of fuel affords. Such men must be pro- 
perly paid, and in every way rank on an equality with 
members of the engineering staff. They should have 
enough knowledge of engineering to be in full sympathy 
with their engineering colleagues, who in turn should be 
aw versed in chemistry to appreciate the chemists’ 

esbs. 

The whole subject is of imperial and urgent import- 
ance. Itisimperative that an o ised attack should be 
made without delay on the problems which await solu- 
tion, as so many are concerned in effecting improvements 
likely to conduce to an economical use of fuel. Some 
one must take the lead, and I therefore venture to brin 
this appeal before this Institute, as the leading body o 


fuel-users in our country. As to means, I would suggest h 


that the Government be asked to impose a tax for the 
purpose, say, of 1s. on every ton of coal raised and of 
several shillings on every ton exported for foreign use— 
this would bring home to our public the importance of 
conserving our irreplaceable stores of fuel. 





_ An Otp Mine To Be Re-StarteD.—Preliminary work 
in connection with the re-starting of the old Belmont 
ironstone mine, near Guisborough, has proceeded so far 
that a commencement has been made with a siding from 
the Guisborough branch of the North-Eastern Railway 
near Hutton Junction to the mouth of the mine. The 
mine was previously worked by the Weardale Iron 
Company, but it was closed some thirty years ago. It 
was recently taken over by Messrs. Bolckow, Vaughan, 
and Co., Limited. 





MeraLtic PERMANENT Way.—The exports of chairs 
and metallic sleepers from the United Kingdom in August 
were 6645 tons, as compared with 5633 tons in August, 
1907, and 4174 tons in August, 1906. In these totals ship- 
ments to British India figured for 1890 tons, as compared 
with 5297 tons in August, 1907, and 2841 tons in August, 
190). The exports for the first eight months of this year 
were 55,768 tons, as compared with 60,272 tons and 
47.131 tons in the corresponding periods of 1907 and 
1906 respectively. These totals were made up as follows :— 


1908. 1907. 1906. 

Tons. Tons. Tons. 
Fast Africa F “tt 527 7,393 
Sritish South Africa .. 232 338 32 
British India 22,460 31,014 31,106 
Other Countries 33,069 28,393 8,600 


The Indian demand is a little disappointing, and, upon 
the whole, metallic sleepers do not apgeee to be making 
much progress. They may, of course, be in ter de- 
mand later on. Their future depends, no doubt, very 
much upon the price of timber. 





CATALOGUES. 


Tue Consett Iron Company, LimiTEp, have sent us a 
small list of sizes of sectional steel rolled by them, includ- 
ing channels, bulbs, Z-bars, T’s, angles, &c. 

Brili’s Magazine, to hand from Philadelphia, Pa., 
U.S.A., in a recent issue deals with semi-steel cars on 
the Illinois Traction System, convertible cars in Mexico, 
various patterns of inter-urban cars, platform cars, &c., 
manufactured by the J. G. Brill Company and other 
incorporated companies. 

Eatitled ‘‘Steam-Engine Lubrication,” a little pamph- 
let is to hand from Messrs. Matthew Wells and Co., 
Manchester. This discusses the question of efficient 
lubrication, naming several of this tirm’s specialities as 
ao various conditions of working and methods of 
ubrication. 


The Power and Mining Machinery Company, Cudaby, 
Milwaukee, Wis., U.S.A., have recently pu ed two 
pamphlets, one of which deals with improved Huntingdon 
mills, and the other with ——_— The Huntingdon 
mill is a centrifugal roller crusher and grinder suitable 
for reducing rock to 20 or 80-mesh fineness. 


Mr. Charles Taylor, Bartholomew: street, osataghen, 
bas sent us his list of patent spiral self-centering chucks, 
the prices of which have recently been reduced. Samples 
of turning chips are also to hand taken in a Taylor 
8-in. chuck, showing how this type of chuck will stand up 
to heavy work. 


The Brockie-Pell Arc-Lamp Com , Wimbledon, 
8.W., have sent us a new price-list Beato with open, 
enclosed, miniature, and flame arc-lamps. e miniature 


is only 16 in. over-all measurement, and is made for all 
circuits. The flame arc is designed to burn from 10 to 32 
hours for yellow or white light. Prices of spares are also 
given. 


The Blackman Export Company, Limited, 70, Finsbury 
Pavement, E.C., have sent us circulars giving dimensions, 
capacities, &c., of electric-driven fans for fo: and 
cupola blowing; and also a circular dealing with the 
double Blackman fan, in which the propeller-blades are 
made of triangles of metal strips fixed slantingwise on the 


Messrs. David Bridge and Co., Castleton Iron Works, 
Castleton, Manchester, have sent us their catalogue of 
friction-clutches, =. shafting, and hauling installa- 
tions. Included in this catalogue also are universal 
couplings, spur-wheels, belting, and bearings of all kinds. 
The volume is of a very handy size, and has bound in it 
at the end a number of leaves of squared paper. 


The Armorduct Manufacturing Company, Limited, 
Farringdon-avenue, E.C., have issued a new list of 
Armorduct electrical tools, among which are “ Little 
Hustler” drills, grinders, &. Among the drills are 
patterns suitably mounted on posts for use as portable 
sensitive drills, rock-drills, bracket-drills, &c. Flexible 
shafts are also noticed. Prices are given throughout. 


The Carborundum Company, Niagara Falls, N.Y., 
U.S.A., have sent usa well-printed catalogue dealing with 
carborundum, its manufacture, properties, &c., and the 
various es, &c., in which it is put on the market. 
Tables of grades suitable for different kinds of work are 
also given, as are also —— (in English money) of wheels, 
&c., of which a very large variety of patterns are illus- 
trated, suitable for numerous different operations. 


From Messrs. A. and J. Main and Co., Limited, 
49, Cannon-street, E.C., we have received a catalogue 
illustrating and giving particulars of steel roofs and 
structural work, sheds, a factories, tea-witherin 

0 mine equipment, &c. Photographs are given o' 
large shops built for railway works, of steel-framed build- 
ings erected for the Glasgow Exhibition of 1901, of the 
Connel Ferry and other bridges, &c. 


Messrs. De Dion Bouton (1907), Limited, 10, Great 
Marlborough-street, Regent-street, W., have sent us a 
pamphlet descriptive of their “‘ Perfect” distance-re- 
corder, which is made to suit any kind of car. It is 
designed to fit on the hub-cap of one of the wheels. The 
movement is simple, and the recorder is worked by a 
steel fork which engages with the axle, holding, therefore, 
one’part while the recorder revolves with the wheel. 


A catalogue to hand from Messrs. Davey, Paxman, and 
Co., Limited, Colchester, is devoted to the description of 
gas-engines and producers. The gas-engines, fitted with 
either tube or clectais ignition, are made in sizes from 
2.5 brake horse-power upwards. Among the larger sizes 
— linder vis-a-vis gas-engines are illustrated and 

escri 
tions are also fully dealt with. 


A circular to hand from Messrs. Tangyes, Limited, 
Birmingham, is concerned with their type “‘T” - 
engine provided with variable admission governing, 
forced lubrication for cylinder, ring lubrication for bear- 
ings, balanced crank, and other features, and made in 
four sizes, varying from 35 to 68 maximum e horse- 
power. Tangyes’ suction-gas producer is also briefly 
mentioned. 


Mr. Robert Brown, 16, Great treet, S.W., has 
sent us @ circular descriptive of the ‘‘ Robrow” combined 
rail-joint and anchor for tram-rails, Ln this joint the rail- 
ends are cut longitudinally at the base of the web and the 
flange bent twice at 90 deg. “The web is cranked to 
alternate sides. The heads make a butt-joint, the webs 
form a lap-joint, while the bases butt together and form 
an anchor and wide foot. 


A list from the Santoni Arc-Lamp and i i 
Company, Limited, 11, Farringdon-avenue, E.C., gives 


Suction-gas plants for various sized installa- | }, 





prices and ticulars of various patterns of arc-lamps 
made by this firm, gry fame ares, ‘* Perl” enclosed 
arc-lamp burning for 100 rs, &c, Line resistances, 
auto-transformers, = flame carbons, and trans- 
wae switches and other accessories are listed and 
priced. 

Messrs. Drake and Gorham, Limited, 66, Victoria- 
street, S.W., have sent us two pamphlets relating respec- 
tively to Jandus enclosed arc-lamps and the Jandus re- 
generative arcs. The latter is claimed to be the most 
efficient flame amo giving nearly 5 candle-power per 
watt, and burning for 70 hours with one pair of carbons. 
Curves of street-lighting and tables of comparative costs 
with other kinds of arcs are given, according to which the 
annual cost with Jandus erative lamps is barely 
more than half that of the other competing arc-lamp for 
which figures are given. Prices are given. 


Messrs. William Asquith, Limited, Highroad Well 
Works, Halifax, have sent us a small list of large radial 
drilling-machines, of which the biggest has maximum 
radius of spindle of 10 ft., and height under spindle of 
8 ft. In the heaviest machine the pillar is supported 
by a box column, on the top of which may be mounted 
the motor for electric drive. This type will not swing in 
a complete circle, as will many of the patterns made by 
this firm, but has a range of 150 deg. for thearm. Six 
ry dle speeds are provided, and the base-plate measures 

ft. by 6 fo. 


Catalogue Section 1, from Messrs. Schiiffer and Buden- 
berg, Limited, Whitworth-street, Manchester, refers 
rincipally to this firm’s stand make of Schiiffer, 

urdon, and hydraulic gauges. Sizes and particulars 
are given of e and v gauges, including 
Admiralty patterns, special locomotive gauges, steel tube 
high-pressure gauges, gauges with electric contacts, 
alarms, &c. In connection with their steel tube gauges, 
it is stated that these have frequently been tested by the 
mercury column on the Eiffel Tower, at Paris, which can 
be u up to 330 atmospheres, the gauges being found 
to be in perfect agreement with the column readings. 


The Premier Gas-Engine Company, Limited, Sandi- 
acre, near Nottingham, have sent us section H of their 
catalogue, which is devoted to the description of the 
** Premier ” ae scavenger gas-engines of their two- 
cylinder tandem pattern for use with suction, blast-fur- 
nace, town, water-gas, &c., and in sizes from 400 to 1250 
horse-power. In addition to descriptive matter, the cata- 
logue is illustrated with views of engines of this type 
installed at the works of the Cargo Fleet Iron Company, 
Limited, Middlesbrough; at La Paz, for the Bolivica 
Government Railways; at the Tranmere Bay Develop- 
ment Company’s Works, Birkenhead, and at the works 
of Messrs. Bayliss, Jones, and Bayliss, Limited, Wolver- 
hampton, the Farnley Iron Company, Limited, Leeds, 
Messrs. John Brown and Co., Limited, Clydebank, N.B , 
and others. 


We have received from Messrs. Joseph Baker and 
Sons, Limited, Willesden Junction, London, N.W., an 
illustrated catalogue descriptive of Pierson’s automatic 
ae ey se of which they are the agents. These 
producers first cqaeees some nine or ten years ago, but 
since then they have been considerably improved. It is 
now only necessary to charge the fire once daily, and it 
is claimed that no hard clicker is formed either with 
anthracite or coke. The gas is very well purified, so that 
the valves of engines using it need only be cleaned once 
amonth. The makers also give a five years’ guarantee of 
fire-brick work. One of these producers may now be seen 
at work supplying power to the suction-gas plant that 
drives the machinery in Messrs, J. Baker and Sons’ model 
bakery at the Franco British Exhibition. A cheaper 
quality of coal than is usual in plants of this type can be 
used in the Pierson producer. 








Wetpine Suexts or Iroy.—Herr Goerens, in Stahl 
und Eisen, 1908, vol. xxviii., gives an account of a re- 
search to discover whether any difference arises in joints 
welded by the aid of a hydrogen flame or of an acetylene 
flame. A possibility had ongorstes itself that by the 
use of the latter a deposit of carbon might result and 
cause the iron at that part to become brittle. To ascer- 
tain if this were so, a number of samples were taken and 
plane sections prepared by cutting vertically through the 
weld, and theee were ground and poli od in the usual 
way. One portion, which had been etched with an 
alcoholic solution of picric acid, showed by micro-photo- 
graphy that the distribution of ferrite and pearlite was 
perfectly regular throughout the whole welded sheet 
nor did it differ when the hydrogen flame was rep 
y one of acetylene. It was, however, noticed that the 
particles of enclosed slag had lost their thread-like cha- 
racter, produced in the rolling of the original plate, and 
appeared in the weld as irregular knots, distinguished 
from those of pearlite by their colour. The fear that, by 
the use of acetylene, a brittle joint would be obtained, 
through separation of carbon by imperfect combustion of 
the gas, was not confirmed. Another point raised in the 
inquiry was as to the effect of the gases upon the sulphur 
content of the welded part. On investigation it was 
found that, whether using bydrogen or acetylene for heat- 
ing, the weld was poorer in sulphur than tho sheet itself, 
and the distribution in the former was always more 
uniform. Closely allied to the foregoing are the experi- 
ments conducted by J. de Keyloff upon steels containing 
phosphorus. He finds that if the phosphorus does nob 
exceed 0.07 per cent., the brittleness may be removed by 
quenching in oil and reheating to 750 deg. Cent. In this 
way a uniform structure is obtained, but if a larger pe 

ion of phosphorus be t, it prevents the uniform 
istribution of ferrite and pearlite. 
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-ComPrLep sy W. LLOYD WISE. 
SELECTED ABSTRAOTS OF RECENT PUBLISHED SPEOIFI- 
CATIONS UNDER THE AOT OF 1907. le 
The number of views given in the Specification Drawing: 
So ee lee tne ts mame the igortiodon to nat 


sealed, when the date of sealing is given. 
Any person may, at any time within two months from the date of 
the advertisement of the a of a Complete . 
ive notice at the Patent O, of opposition to the grant of a 
‘atent on any of the grow mentioned in the Act. 


ELECTRICAL APPARATUS. 


20,639. E. A. Claremont, Manchester. Cable-Joint 
Boxes. [1 Fig.) September 17, 1907.—This invention has 
reference to a method of filling joint-boxes for enclosing the 
joints of electric cables with rym when finally 
placed in position as of an in cable. A is a joint- 
box in position, in which are joined the sections of cable B. C 
are outlets capable of being covered and rendered air and water- 
tight by screw-down covers. The junction of the upper and 
lower halves of the box and the janction of the cable with the 
necks of the box are rendered sufficiently tight by a continuous 
washer or packing, or any other means. F is an inlet fitted with 
a one-way valve, consisting of a ball held, when in normal position, 























a ke =@= = 


20639, 


by a spring on a seat or socket, threaded on the outside to take 
the junction nut holding the pipe M, which connects the force- 
pump N containing the liquid compound. The box is fitted in 
position with the cable joined inside, and is closed in the usual 
way. The outlets C are opened. The pipe M is attached to the 
inlet F. A quantity of the fluid is pumped into the box and 
allowed to overflow the outlets, to ensure, as far as practicable, 
that no air remains bound within the box. The outlets O are 
then closed, and by means of the force-pump a further quantity 
of the compound fluid is then forced into the box. The pipe M 
is then disconnected (the inlet being closed by the ball-valve), and 
a@ permanent air and water-tight cover screwed on the inlet F. 
(Sealed September 17, 1908.) 

{8 Figs.) 


21,255. E. J. Coller, Leicester. Fuses. 
March 25, 1908.—This invention relates to electrical fuses or cut- 
outs of the type wherein a fuse-wire or -_ is employed to con- 
nect two terminals to complete an electrical circuit. According 
to one embodiment of this invention, a fuse or cut-out may 
comprise a fuse-carrier 1 of insulating material, having a metallic 
contact-clip 2, 3 attached at each end thereof. The contact- 
clip 2 is furnished with a terminal adapted to hold one end 
of a fuse-wire or strip 5, and the opposite contact-clip 3 carries 
a pivoted -bar 6 provided at ite — ends with terminals 
or binding-screws. To each of these terminals or binding- 
screws the end of a fuse-wire or strip is attached, the fuse- 
wire 5 extending from one of the binding-screws on the bar 
6 to the terminal on the opposite contact-clip 2, and the other 


Fig. 1 6 








(24, 29.992) eee 


fuse-wire extending from the other binding-screw on the bar 6 to 
a terminal or contact-block located over a projecting of the 
clip 2 Between this latter terminal contact-block 10 and the 
projecting post of the clip 2 springs 12 are located which tend to 
wing the block into contact with the metallic contact-clip 2 
Normally the fuse is so arranged that the first-mentioned fuse- 
wire completes the circuit, as shown in Fig. 1, and this wire and 
the second wire are made of such lengths as to hold the block 10 
away from the contact-clip 2, the two wires being under tension 
through the pivoted bar 6 and the springs 12. When the first 
wire 5 fuses, and the tension is 12 come into 
into contact 

second 


lisal No 














GAS ENGINES, PRODUCERS, HOLDERS, &c. 


17,153. A. F. rere, London. Siochargng Re 
torts. Figs.) July 26, .—This invention to the 
discharging of i ly king vertical retorts 


of the type 
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the is discharged through the medium of a 
mechanically-closed receiver, to which steam or water may be 
admitted ; and the invention is retorts 
used in the process of coal distillation, with or without the 
concurrent production of water-gas. The retort a terminates at 
its base in a receiver b, shown as formed in three parts. The 
upper part may be lined with fire-resisting material. It carries 
the seating of the u valve e, and the lower part of the 
hou carries the ‘7 of the lower ar The bo ng = 

erably actuated by rams or pistons. e upper valve ¢ 
carried at the ui end of a piston e!, which extends downward 
through a suitable gland in the lower valve /, carried by a hollow 

m {2 concentric with the ram e!, of which it forms the 
cylinder, being closed at its lower end. The hollow piston f2 
works in a fixed cylinder g. The arrangement is such that the 
valves ¢ and f can be separately operated, and opened and closed 
alternately ; the ram ¢! of the upper valve being under constant 
pressure during the stroke of the hollow piston f?, will maintain 
the upper valve ¢ closed notwi ding the downward move- 





ment of the lower valve f and hollow piston f2. his a supply 
vipe, feeding water either continuously or intermittently. Suit- 
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Yard i WK 
able means may be provided for imparting a rotary motion to the 
valves, either at intervals or as required, for the pu of ensur- 


ing the more efficient seating of the valves. he rams or 
pistons of the two valves may be so keyed together that the 
rotation of the one may serve to rotatethe other. As regards the 
operation of the ap us, and assuming water to have ‘been fed 
continuously into the receiver b by the pipe A, the lower valve / 
is closed, and the water accumulates, the upper valve ¢ is opened, 
and a quantity of solid incandescent residue falls from the retort 
into the receiver. On coming into contact with the water steam 
is generated as described. To vent excessive steam pressures 
in the receiver it may be vided with a relief-valve or an hydraulic 
seal. After a suitable interval the upper valve ¢ is closed, and 
the lower one / is opened to allow the apres quenched material 
to fall out to & position where it can conveyed ai by suit- 
able means. ie open and closing of the valves is, in any 
case, so timed or regu tbat the one is closed while the other 
is open, the number of movements in a given time being depen- 
dent upon the size of the apparatus and the quantity of solid 
residues which it is desired to remove from the retort. (Sealed 
September 10, 1908. 

20,502. B. T. Hamilton, Finchley. Internal-Com- 
bustion Engines. (5 Figs.) September 14, 1907.—This inven- 
tion relates to carburettors for internal-combustion engines, and 
com an improvement in carburettors of the spray type, 
whereby the height of the nozzle, or the amount of liquid fue! 
issuing therefrom, is automatically varied or regula by the 
sucking action exerted thereon. A carburettor constructed 

ding to the p t i tion comprises a nozzle A supplied 
with fuel at a constant pressure by means of the usual float-feed 
chamber. The nozzle A is carried by a diaphragm B which is 
carried by the top of a chamber C in communication with the 
fuel supply. The diaphragm B is corrugated, having concentri- 








cally arranged circular corrugations. Immediately above the 
nozzle A is carried an adjustable spindle D, having a valve on its 
one end adapted to take a seating on the nozzle, or within the 
orifice thereof. The spindle D is made adjustable by forming a 
split snug ¢ carried by the frame E, and screw-threaded inter- 
nally to receive the ingly screw-threaded spindle D. 
The valve may either have a flat end ted to contact the 
seating on the nozzle A, or, preferably, is tapered at its end, 
adapting it to take a seating within the orifice of the nozzle A. 
A spring G (Fig. 2) may be provided to control the movement of 
the d B. The spring is adjusted by means of a lock-nut 
and . (Sealed September 10, 1008.) 


GUNS AND EXPLOSIVES. 


| wR E. i Pgel a ee oe — me i 
oes. 2. “ i.— nven- 
on bes for tes Objess an tmnproved rear hell for self: ec 
sorpatone, tn seuodance wh ti invention, the metal pn 
com at 
lower part an excess thickness, extending throughout ite entire 
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parts 
, increases the stability of the tor. 

ite weight, while better poctecting the casin 
of the rear-portion against the harmful influence of salt water 
which may penetrate. In the improved construction of the rea- 
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shell the thickness of the cage / of the motor gradually increases 
from top to bottom, and the conical plate h is also gradually re- 
info from its upper to its lower part j. The plate A is fixed 
to the rear edge of the cage f/, and this cage is covered with a 
casing of thin metal, covering the apertures b, and fixed upon it 
in such a way as to be easily removable. Owing to the provision 
of a thin sh ay the of the motor, the motor may be 
inspected without having to dismount tk« joint between the cage 
of the motor and the air vessel ; it is only necessary to remove 
the screws which support the thin shell, and to bring this shell 
towards the rear of torpedo, in order to expose all the parts 
of the motor for inspection. In this manner errors of adjustment 
which might occur during the ting of the mechani in 
the cage can be corrected. (Sealed September 10, 1908.) 


RAILWAYS AND TRAMWAYS. 


131. H.R. Mott, Upper T: Railway Signals. 
{1 Fig.] January 2, 1 —This invention relates to signals or 
semaphores, and particularly to railway signals, and has for its 
object to prevent the drooping of the arms of such signals caused 
by the collection of snow or other like cause. The invention 
consists in the signal-locking gear hereinafter described. Two 
a a, b are provided, sliding vertically in guides c, c 
secu on the signal- d. These 





are connected at their 
lower ends by means of a lever e, to which the rod f connecting to 
the counterweight g is pivoted. One of the bars a is continued 
upwards and fixed to, or formed in one with, the rod A, which is 
connected to the signal-arm k, and operates that arm in the usual 
manner. The other bar } is adapted to slide upwards through a 
short distance until a stop comes against the guide-bracket m. 
The two bars a, bare provided with notches 0, p adapted to engage 
with a cross-piece q sliding horizontally. When the signal k is at 





the “‘danger” position, and the counterweight g is in its lowest 
and normal position, the cross-piece q engages with a notch in 
the bar a, and locks that bar, and therefore the signal-arm in the 
“*danger” position. The other end of the cross-piece q then rests 
against the flat part of the second bar } ; on an upward movement 
of the counterweight g taking place, the second bar b moves up- 
ward until its notch p comes opposite the end of the cross-piece 9, 
and when in this ition the bar rests against its stop and cannot 
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move further in the vertical direction. The further movement 
upwards of the counterweight operates the signal-arm and lowers 
it... It will be seen that when the signal-arm is in the ‘* danger” 
position the cross-piece g is prevented from moving from the 
notch in the bar a connec to the signal by reason that its 
opposite end is against the flat surface of the second bar ), and 
the two ends of the cross-piece and the notches in the bars are so 
formed that the movement of the cross-piece is effected by the 
movement of the bars in the vertical direction. The rod /f con- 
nected to the counterweight is preferably fixed to the middle of 
the link e joining the lower ends of the two bars a, b, and on the 
first movement of the counterweight this link turns about the 
lower end of the bar a, while on the further movement of the 
counterweight the link turns about the lower end of the bar ’. 
On the return of the signal to the a oe by the 
lowering of the counterweight, the bar a first falls to stop ¢, and 
then barb to stop u, forcing the cross-piece 9 again into the notch ° 
in the bar connected to the signal, and locks the latter at the 
“*danger” position. It will be seen that in the above arrange- 
ment the arm is only locked in the ‘‘danger” position, and can 
not be locked in the “off” position ; and should a signal wire 
break or become in any way disconnected, the arm simply flies 
back to “danger” by means of the counterweight in the usual 
manner. (Sealed September 3, 1908.) 
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THE TEMPERATURES OF THE WALLS 
OF A GAS-ENGINE CYLINDER. 


By Professor E. G. Coxer, M.A., D.Sc. 


One of the principal items in the heat balance- 
sheet of a gas-engine is the jacket-waste, which 
absorbs a considerable amount of the heat devel- 
oped in the cylinder. Its value is generally from 
25 to 30 per cent. of the total heat generated, and 
this large amount passes through the cylinder walls 
and is carried away by the jacket-water. The flow 
of heat must evidently be very unequally distributed 
throughout the barrel, and it isa problem of im- 
portance to determine the longitudinal and radial 
distribution of temperature of the envelope which 
encloses the explosive mixture. 

The principal experiments on: the temperature of 
cylinder walls have been made on steam-engines, 


inner surface would not have any noticeable effect 
at the centre of a cylinder wall 1 in. in thickness. 


: Tanie I. 


a aici m = A/ F Re Wave-Length = .° In. 
160 14.50 0.433 
180 15.35 0.409 
200 16.18 0 388 
220 16.97 0.370 
240 17.72 0.355 
260 18.45 0.341 
280 19.14 0.328 
300 19.81 | 0.317 


The experinents quoted below make it extremely 
probable that there is a much less range of tem- 
perature than this at the wall surface, although the 


extreme range of the temperature of the explosive | J 





mixture is very great. 


























SECTION ON 





and although the conditions are widely 
different, the results are extremely 
valuable, as they show the kind of 








effect which may be expected. ( 

It was generally assumed before 
1897 that the temperature of the 
walls followed the temperature of the 
steam throughout the cycle, but this 
was definitely disproved by Callendar 
and Nicolson,* who showed that the 
range of temperature of the wall sur- 
face was only a small fraction of the 
total range of the steam temperature, 

In a number of experiments on an 
unjacketed single - acting steam- 
engine, they obtained a variation of 
wall temperature which rarely ex- 














ceeded 7 per cent. of the variation of 
the steam temperature,with a mean 
value from 23 deg. to 80 deg. Fahr. 
below the maximum steam temperature of 330 deg. 
Fahr. 

This small cyclical variation at the inner wall 
surface can cause very little effect at any depth in 
the walls, for if we assume, for example, that the 
wave form is a sine curve of amplitude 2 T, then at 
any depth « the temperature T, can be shown to 
be T, = T «~™* sin (2  N t-m x), where ¢ is the 
time, N the number of revolutions per minute, and 
m is Vw Nid, d being the diffusivity of the 
metal. Thus, assuming N = 100 revolutions per 
minute, and that d = 1.2, the wave-length is 
2 «+/m=0.388 in.; the range at this depth is to the 
range at the surface ase— *7 is to unity, or is some- 
what less than one five-hundredth part of that at 
the surface, and is in step with it. e may there- 
fore conclude that unless the range at the surface 
is very great its effect will be negligible at even a 
small depth. 

In applying this to the case of a gas-engine, since 
the cycle can only be performed once in two revo- 
lutions, the value of m becomes V5 N/2 d, and 
Table I. shows the value of m and the wave-lengths 
for the usual range of revolutions of gas-engines 
cf moderate size. The value of d is taken as 
J.2. 

This table shows that for the whole range of 
speed a fluctuation of as much as 100 deg. at the 





* “On the Law of Condensation of Steam Deduced 
from Measurements of Temperature-Cycles of the Walls 
and Steam in the Cylinder of a Steam-Engine.” Pro- 
ceedings of the Institute of Civil Engineers, 1897. 
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Experiments on the temperature at the middle of 
the walls of a double-acting steam-engine have been 
made by Mellanby,* and he has shown that there 
may be considerable differences of temperature 
along the barrel of the cylinder, and that the tem- 
perature remains perfectly steady with uniform 
conditions of running. The effect of a steam- 
jacket was shown to have a great influence on the 
temperature of the walls, and in some cases the 
walls were considerably higher in temperature than 
the steam throughout the stroke. 

In order to obtain some preliminary data of the 
temperatures along the barrel of a gas-engine 
cylinder, some experiments have been made on a 
small ‘‘ National” gas-engine forming part of the 
a of the City and Guilds Technical College, 
Finsbury. 

This engine has a cylinder 7 in. in diameter, with 
a stroke of 15 in., and at 240 revolutions per 
minute it develops a maximum of 12 indicated 
horse-power. One fly-wheel is fitted with a water- 
cooled ring for carrying a rope brake, and the 
+ reed is furnished with thermometer — 80 
that the temperatures can be measured along the 


| barrel at the centre of the cylinder wall. 


One of these pockets is shown in cross-section in 
Fig. 1, and their disposition along the barrel is 
indicated in the longitudinal section, Fig. 2, and 
plan, Fig. 3. 

* “An Investigation to Determine the Effects of 
Steam-Jacketing upon the Efficiency of a Horizontal Com- 

Engine.” A. L. Mellanby, Proceedings of the 
nstitution of Mechanical Engin-ers, 1905, 


The end pocket A enters the middle of the wall 
of the explosion-chamber, which is { in. thick at 
this place, and the other three pockets enter the 
middle of the wall of the liner, which is ? in. thick. 

In all cases, therefore, the thickness of metal 
between the pockets and the internal surface of the 
cylinder is large enough to prevent cyclical changes 
of temperature, unless these are very great at the 
inside surface. 

It is therefore allowable to use mercurial thermo- 
meters, since the temperatures are not likely to vary 
appreciably. 

A few trials have been made of the temperatures 
along the walls. In one trial town gas was used, 
and the temperatures were measured under per- 
fectly steady conditions of running, with the outlet 
jacket water at 70 deg., 90deg., and 104 deg. Fahr. 
respectively. The temperatures observed are shown 
by Table I[., and these results show that in the 




















Tasie II, 
ry ‘ Tem peratures (Fahrenheit). 
7 ° = BAI Nata d AB 
Ss |f 
Date. 25 : | Jacket | Thermometer Pockets. At 
25 | eo Water Pl 
SS, se a Free 
ami a™| Exit ai Ria!) bD| & 
deg. deg. | deg. | deg. deg. | deg. 
May 13 236 7.3 70 125 95 94 95 | 461 
May 13 236 74 90 135 | 105 104 105 | 460 
May 13 236 7.4 104 145116 118 114 462 


liner, which is continually in contact with the 
piston-rings, the temperature is very uniform when 
the jacket temperature is low. It is also noteworthy 
that the temperature gradient curves have corre- 
sponding slopes. The temperature at the pocket C 
was in all cases slightly lower than at neighbouring 
pockets, and this at first seemed to be due to some 
error of observation, but a change of thermometers 
showed similar indications, and the slightly lower 
temperature is no doubt due to the position of the 
pocket in relation to the jacket inlet. 

It is evident from the form of the jacket and the 
positions of the inlet and outlet that the circulation 
is much more vigorous about the centre of the liner 
than at any other place, and there is probably a 
fair difference of temperature between various parts 
of the outer surface of the barrel, so that the out- 
let temperature is at best only a rough indication 
of the mean temperature. Some further experi- 
ments were made, using producer gas, and in these 
the jacket water was varied from 100 deg. Fahr. to 
210 deg. Fahr. 

The engine ran fairly uniformly with an explosion 
at every two revolutions, and the results obtained 
are shown in Table IIT. 





Tasie ITI. 
ry é Temperatures (Fahrenheit). 
Qo ° 
is. {8 | 
Date. | SS | 4: | Jacket | Thermometer Pockets. 
| 32 | of | Water At 
Be |@o| at Plug. 
27 | 6 |Outlet. A | BO D. 
| deg. deg. deg. deg. | deg. | deg. 
May 14 232 7.3 | 100 135 118 113 115 354 
» 14 | 286/ 7.8 | 140 | 179| 150] 155 | 150| 3866 
» 14 | 236| 7.8 | 188 | 214!) 199) 194 | 192) 370 
» 236 | 7.8 210 227 225 216 | 214 885 





At these higher temperatures the piston is not 
able to control the temperature of the surface over 
which it sweeps in such an effective manner, and 
the gradient of temperature along the liner is quite 
appreciable, while the place of minimum tempera- 
ture has moved to the end of the cylinder. 

Temperature at the Inner Surface.—The determi- 
nation of the mean temperature of the outlet 
jacket-water and the temperatures at various points 
in the centre of the cylinder walls do not afford 
data from which the temperatures at the inner sur- 
face can be calculated. 

The most satisfactory solution is to determine 
these temperatures directly, but the construction 
of a gas-engine cylinder is not very well adapted 
for inserting thermo-junctions at any point. For- 
tunately, the cylinder of the Finsbury engine was 
provided with an opening connecting the combus- 
tion-chamber with a hand-starting pump, and the 
plug-valve closing this opening was bored out to 
receive an iron-manganin couple, which latter was 
calibrated in the usual manner. The position of 





the plug at E is not a good one for measurement, 





498 


ENGINEERING. 


[Ocr. 16,1908. 





as it is surrounded by a relatively great thickness 
of cast iron (Figs. 1 and 2), and the effett of the 
water-jacket is probably much less here than at 
any other point. 

For a preliminary study, however, it was the 
only immediately available position, and a couple 
was therefore set up at the wall surface in circuit 
with a milli-voltmeter used in the calibration, and 
with the cold junction in water at an observed 
temperature. The indications of the milli-volt- 
meter were found to be very steady, and the tem- 
peratures observed are given in Tables II. and ITI. 

With 4 small range of temperature of the jacket- 
water, there was practically no change in the tem- 
perature of 461 deg. Fahr. at the plug when town 
gas was used. When, as shown in Table III., the 
range of temperature of the jacket-water was greatly 
extended, a variation of about 30 deg. Fahr. was 
observed for a variation of 110 deg. Fahr. of the 
jacket outlet temperature ; but the temperature of 
the thermo-couple was much lower than in the 
previous experiments with town gas. 

These observations only give mean values and 
are liable to considerable error if there is any pro- 
nounced cyclic change. The steadiness of the read- 
ing of the milli-voltmeter, and its quick response to 
any alteration in the running of the engine, seemed 
to indicate that, at this point at any rate, the tem- 
perature change in a cycle was small. 

In order to measure its amount, some time was 
a in fitting a contact-maker to the lay-shaft of 
the engine. This was made substantially the 
same as the one described by Professors Callendar 
and Dalby in their paper on ‘‘ The Measurement 
of Temperatures in the Cylinder of a Gas-Engine” 
(Proceedings of the Royal Society, November 7, 
1907). 

The electromotive force of the thermo-couple 
was determined by the potentiometer method ; 
and in order to avoid any disturbance due to a 
general change of temperature throughout the 
cylinder wall, a circuit was made by two iron wires 
making contact at different depths in the cylinder. 
For this purpose a cast-iron plug was inserted in the 
casting, closing the observation hole. This plug 
was bored out so that the thickness of its base was 
0.015 in., and an iron wire was soldered to this, and 
another inserted in the body of the plug. The rest 
of the circuit was composed of iron wire from the 
same coil, so that there was little ibility of any 
disturbing electromotive force in the circuit. Some 
difficulty was experienced in adjusting the galvano- 
meter and potentiometer to observe the very small 
electromotive force when the contact-maker was in 
circuit, but these difticulties were overcome, and 
the changes in the electromotive force due to 
alterations in the temperature of the couple were 
observed, and, although these changes were much 
smaller than was expected, they were quite definite. 

Fig. 4, Curve I., shows the variation of electro- 
motive force for a complete cycle of the engine 
when the outlet jacket-water was at 91 deg. Fahr. 
and the engine was running at 224 revolutions per 
minute. The brake horse-power was 9.8, and ten 
minutes after, when the second cycle (Curve II.) was 
taken, the engine was running at 220 revolutions 

r minute and giving 9.7 horse-power on the 

rake, while the jacket-water remained at the same 
temperature. 

The greatest difference of electromotive force 
shown by Curve II. was 68 micro-volts, and the value 
of m corresponding to the revolutions (Table I.) is 
16.97. The change in temperature at the surface, 
expressed in micro-volts, is therefore given by 
68/e-™2, where « = 0.015 in. and amounts to 87.9. 

The mean value of the temperature was not de- 
termined, but from previous experiments (Table IT.) 
we may assume that it is not very different from 
500 deg. Fahr. 

The change of electromotive force of a cast-iron 
oe couple = Gage at this temperature 
calculated from the formula* 

dE 

aim 17.9-—0.019 ¢ 
micro-volts per degree Cent. corresponds to 7 
micro-volts per degree Fahr., so that the total 
cyclic change isslightly less than 13 deg. Fahr. 

This seems very small when — with the 
enormous change in temperature of the explosive 
mixture, but the rapidity with which the cycle is 
repeated, and particularly the small cooling effect 
of the water-jacket at this point, tend to lessen the 


vi Calendar and Nicolson “Oa the Lw of Condensa- 
tion of Steam,” &c., page 6. 





cyclic variation. It is probable that much greater 
variations occur at other places on the cylinder 
surface. 

The ition and form of the curves vary when 
the pac ~~ a arechanged. Fig. 5 shows two other 
cycles which are of interest because they show the 
greatest variation observed between successive 
readings. Curve III. was obtained when the engine 
was developing 9.4 brake horse-power at 226 re- 
volutions per minute, with a jacket outlet tem- 
perature of 97 deg. Fahr.; and Curve IV. was taken 
10 minutes later, when the jacket-water tempera- 
ture had fallen to 92 deg. Fahr., the other condi- 
tions reinaining the same. 

The slopes of both these curves agree remarkably 
well, and their forms correspond better than the 
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first two with other curves which have been obtained 
since. 

At the centre of the upper surface of the inlet 
valve the conditions are likely to produce a much 
larger fluctuation of temperature, as this point is 
in the immediate neighbourhood of the sparking- 
plug, and is also subjected to the cooling action of 
the entering charge. Curves, similar to those 
shown by Fig. 5, have been obtained indicating a 
total range of 50 deg. Fahr. when the engine was 
developing 10 brake horse-power, and so far this 
has been the greatest variation observed. 

It is extremely — that the peak of the 
curve is somewhat higher than the measurements 
indicate, as it has been found difficult to obtain 
readings unless the circuit is completed for 0.015 
seconds, and hence the measurements are an average 
for this period, and not absolutely instantaneous 
values. 

These preliminary observations show that there 
is not likely to be any great difficulty in obtaining 
the distribution of temperature in the cylinder 
walls of a gas-engine, although the experimental 
work may be very considerable. 

My thanks are due to my assistant, Mr. J. H. 
McDowell, for much help in taking observations, 
and to Messrs. C. R. Darling, Howgrave Graham, 
and A. ©. Lock for assistance in setting up appa- 
ratus kindly lent by the Electrical Engineering 
Department of the College for the experiments. 
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A New Ecement.—In the iron residue of the cubical 
thorianite from Ceylon, Clare de Brereton Evans has dis- 
covered traces of a new element, which seems to belong 
to the tin group, and has an atomic weight much higher 
than arsenic (arsenic 75, tin 119). 





THE BRITISH ASSOCIATION AT 
DUBLIN. 
(Concluded from page 471.) 
SECTION B.—CHEMISTRY. 


Tue Chemical Section assembled in the Chemical 
Lecture Theatre of Trinity College, a large hall, 
which the audience overcrowded more than once, 
Some years ago the Chemical Section seemed to be 
losing its popularity ; that period has passed, and 
it was not without an effort that the thirty. seven 
reports, papers, and discussions were disposed of 
on the four mornings of the week. This number 
counts each of the four important discussions only 
as one paper. The Section continued to sit without 
adjournment for lunch, but. did not meet on 
Saturday and the second Wednesday; some papers 
had to be sacrificed. The President, Professor 
Kipping, set a noble example, by withdrawing his 
paper on ‘‘ Optically Active Silicon Compounds,” 
a very important investigation, in which he has 
been engaged for years. Professor H. E. Armstrong 
withdrew two papers, on ‘The Curriculum in 
Chemistry,” and on ‘‘The Properties of Oxygen,” 
and Dr. J. Hiibner, of the Municipal School of 
Technology of Manchester, did not read his paper 
on ‘* Mercerisation in Cotton.” 

The officers of the Section were :—Professor F, 
Stanley Kipping, D.Sc, F.R.S., of University 
College, Nottingham, President ; Sir Charles A. 
Cameron, M.D., of Dublin, Professors A. Smithells, 
F.R.8., of Leeds, W. Noel Hartley, F.R.S., of 
Dublin, and Sydney Young, F.R.S., of Dublin, 
Vice-Presidents; Dr. E. Frankland Armstrong, 
D.Sc., of Reading, Recorder ; and Dr. A. McKenzie, 
M.A., of London, Dr. F. M. Perkin, of London, 
and Dr. J. H. Pollock, of Dublin, Secretaries. 

We begin our account of the proceedings with an 
abstract of the presidential address, which should 
receive careful study. A serious decline in the 
chemical industries of the country would affect the 
engineering profession in the first instance, and 
Professor Kipping deserves credit for boldly speak- 
ing out on certain points which cannot but em- 
barrass or displease some of his colleagues. 


PRESIDENTIAL ADDRESS. 


In his address, Professor F. Stanley Kipping 
pointed out that the Chemical Section did not 
attempt to distinguish pure from applied science, 
and considered from this _ of view what steps 
could be taken to place the chemical industries of 
the United Kingdom in a more prominent position. 
There were few branches of industry to which 
chemistry, in one way or another, was not of 
supreme importance. Whether we looked to the 
great shipbuilding interests—dependent upon the 
progress of metallurgy—to the cotton and linen 
trades, to dye-houses, or to breweries, we found 
problems in chemistry awaiting solution ; and the 
nation which solved them would progress in civili- 
sation and contentment. It was not in anygrudging 
spirit of envy that he approached this question. 
But the jubilee of the founder of the colour in- 
dustry, celebrated two years ago, had also been the 
occasion for pronouncing its funeral oration. If 
this were the full extent of our loss, we might 
bear it with equanimity ; but it was not so much 
what had already gone, as what was going and what 
might go, that were matters of deep concern. 
he Board of Trade returns showed that in the 
manufacture of ‘‘ fine chemicals,” including per- 
fumes, alkaloids, and crude coal-tar products, as 
well as dyes, the decadence of our industry was far 
advanced ; our ition in heavy chemicals was 
not quite so serious, but the future was dark and 
threatening. Chemical industries were so intimately 
interconnected and dependent upon one another 
that the fate of one might determine the fate of all; 
the by-product of one process was often the raw 
material of another. The possibilities were full of 
national danger. The prophecy could not be re- 
garded as unduly pessimistic, that the time would 
arrive when we should be dependent on outside 
sources, not only for our food supply, but also for our 
means of self-defence. P 
During the Perkin Jubilee Professor Duisberg 
(of Elberfeld) had pointed out that the Briton, m 
general a practical man, was lacking in patience ; he 
expected to be compensated in cash at once for his 
work or for his capital outlay. The German, on the 
other hand, was primarily a theorist possessing end- 
less patience, and he had now learnt to be practical 
aswell. The new Patents Act, for which the country 
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was so much indebted to Mr. Levinstein and Sir | 


Joseph Lawrence, seemed to many to have removed 
one of the principal causes of decline. Foreign firms 
were now indeed trying to sell their British patent 
rights or were building works in the country, and 
at least some 25 million pounds of foreign capital, 
it had been estimated, would have to be invested 
to comply with the law. The prospective establish- 
ment of branches of two of the largest German 
chemical works at Ellesmere Port and Port Sun- 
light were matters of common knowledge. At 
present the British workman was an inferior opera- 
tive in such works. The new factories would prob- 








ably train men, would staff their laboratories with 
chemists—possibly for routine work only—and 
might even employ British chemists, if we had men 
of sufficient knowledge. But if production were 
really cheaper over here than abroad, those foreign 
firms would be in a superior position ; even if 
production should prove more costly, they would, 
with their superior scientific organisation, never- 
theless cut us out in the world’s market. The 
Patents Act might prove of great value in many 
res therefore, but it would do little to foster 
British chemical trade. 

Professor Kipping proceeded to review the 


other causes which had been suggested as contri- 
butory to our failure. —s freights and 
tariffs and the alleged supineness of the Govern- 
ment in assisting industry, there remained (1) the 
unsatisfactory condition of secondary education ; 
(2) the nature of the training given to chemists in 
our universities and other institutions; (3) the 
insufficiency of the time and money devoted to 
research in the manufacturing industries ; (4) the 
lack of co-operation between manufacturers and 
men of science. Some believed that if the first- 
mentioned cause of weakness were remedied, the 
other evils would disappear. It was impossible to 
predict whether the improvement of secondary 
education would have such far-reaching results ; but 
we were certainly moving in an opposite direction 
at present. Referring to Professor Meldola’s mo- 
mentous address to the Chemical Society last year 
on the position and prospects of chemical research 
in England, Professor Kipping agreed that many 
of our universities were distinct failures as centres 
of chemical research, and that the output of original 
work from our colleges, polytechnics, and similar 
institution was not representative of the productive 
power of the teachers, One of the chief drags on 
research in institutions not of university rank was the 
lack of advanced students capable of assisting their 
teachers, who were overburdened with routine work 
and had to wash their own test-tubes. An efficient 
apne would attract research students, it might 

objected. But such men went to the degree- 
iving universities, and the students from colleges 

me demonstrators or emigrated rather than 
accept meagre appointments as works chemists, 
which might be stopped when dividends were low. 
The manufacturers attached great weight to the 
‘* practical side ;” in their opinion the prospective 
works chemist should, in addition to knowledge of 
theoretical chemistry, have some acquaintance with 
engineering, should understand the apparatus and 
machinery, and have had experience in working the 
given process. From this point of view we had built 
large technological departments in the Universities 
of Birmingham and 8, and in the Municipal 
School of Technology at Manchester, and equipped 
them with machinery for carrying out operations 
on a minor manufacturing scale. 

The argument that a hybrid chemist-engineer 
was required in chemical works ap to him, 
Professor Kipping continued, fundamentally un- 
sound. Such a training—two or three years’ course 
of science and one year’s practical work in the dye- 
house, ¢.g.—could only result in the production 
of a sort of combined analytical machine and fore- 
man, and that poorly-trained Jack-of-all-trades 
could not run works against the competition 
directed by large staffs of scientific experts in 
chemistry and in engineering. The educational 
results of running the large puddling furnace of 
Birmingham University could not be commen- 
surate with its cost; and unleés unlimited means 
were at disposal, the technological departments 
would become museums of antiquities, 

That was the bed-rock of the trouble—the erro- 
neous training. Industrial chemistry must be based 
on 8 foundation of continuous and arduous research. 
It was sad to read that a bronze or a silver medal, 
or even the extravagant sum of 201 , was offered by 
an influential and industrial organisation for solving 
a technical problem. The great development of 
chemistry had, of course, lengthened the period 
required for collegiate study ; we had to allow at 
least five years, Professor Kipping explained. 
Passing to various points, he woud not say a word 
against the character of the examinations by the 
Institute of Chemistry of Great Britain and Ire- 
land; but it was ridiculous to imagine that this 
qualification was the hall-mark of a chemist. Some 
of our official posts were filled by men who had 
never done independent work. The appointments 
should contain a superannuation clause, not a rigid 
age limit, but a compulsory retirement for those 
who could no longer fulfil their duties. It was 
very rare that we read of research work conducted 
with a commercial object. Such researches—but, 
of course, not analytical work—should be under- 
taken by colleges, and the arrangements, pecuniary 
and otherwise, should be left to those directly con- 
cerned, the manufacturer and the responsible head 
of the chemistry department ; Professor Kipping 
did not overlook the objections, but he did not refer 
to one—viz., that the manufacturer usually insists 
upon secrecy. The manufacturers might promote 





science and their own interests by temporary re- 
search scholarships. A similar pro been 
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made by R. K. Duncan, Professor of Industrial 
Chemistry in the University of Kansas, who stated 
that five such scholarships had already been estab- 
lished by legal agreement, tenable for two years 
and of the value ‘of 500 dols. or 1000 dols. per 
annum. The various suggestions put forward were 
not intended for the large manufactories, which 
were eminently capable of managing their own 
affairs, but for the ae prosperous. In concluding 
Professor Kipping expressed his thanks to his 
friend, Professor W. H. Perkin, F.RS., for his 
criticisms and suggestions in elaborating his 
address. 

The vote of thanks was proposed by Sir Charles 
Cameron, who had read papers before the British 
Association fifty years ago, and seconded by Pro- 
fessor Sydney Young, who would readily grant five 
years for the training of a chemist, believing ten 
years to be better still ; but who remarked that as 
they could not spare that time, they were grate- 
ful for the suggestive address of the President. 


Gasrous Exptostoss. 
The discussion on ‘‘Gaseous Explosions” by a 
joint meeting of Sections A, B, and G has already 
n noticed in our issue of September 11, on 
page 326 ante. The subject of the other discussion, 
of more direct interest to engineers—the peat ques- 
tion-——had also been brought before the Eagineering 
Section (see page 329 ante). In the Chemical 
Section the subject was introduced on the Tues- 
day by Dr. Woltereck, and the discussion pro- 

ceeded on somewhat different lines. . 


Discussion ON Peart. 


Dr. H. C, Woltereck, of London, read a paper 
on ‘‘ The Production of Ammonia from Atmospheric 
Nitrogen by Means of Peat.” Attempts to utilise 
the nitrogen in the peat had been made during the 
past sixty years, Dr. Woltereck explained, but not 
more than a third of the nitrogen had been re- 
covered by the various processes. By his own pro- 
cess he had obtained 140 per cent.—that is to say, 
he had evidently bound some atmospheric nitrogen 
by his treatment of the peat. These experiments 
had originated in the attempts made in 1900 by Esch- 
weiler and himself at the Technische Hochschule, 


Hanover, to produce hydrocyanic acid by synthesis. 
They had observed that ammonia was formed when 
a dry mixture of hydrogen and nitrogen passed over 
reduced iron fixed on asbestos at red heat ; but this 
generation of ammonia was only fugitive, and 
soon stopped. They had then tried to substitute 
various oxides for the iron, first with apparent 


success, experimenting with iron barrels. When 
using a long tube, they found the ammonia yield 
much diminished, showing that the ammonia 
formed was decomposed again. Observing further 
that the iron oxide had to be reduced again durin 

the process, they had tried reduction by gases pe 
by carbon, and had passed steam and air over coke. 
They had thus worked on the lines of Beilby, 
Young, and Mond, whose object had, however, 
been the production of a power-gas. 

It was when substituting peat for coke that they 
observed the already-mentioned yield of 140 per 
cent. To make sure of this result, they tried 
whether any ammonia was produced when pure 
sugar carbon (i.e., carbonised sugar) free of all 
nitrogen was treated by their process, and they 
found that some nitrogen was fixed, particularly at 
450 deg. Cent., less at higher and lower temperatures. 
They then started a plant at Willesden with vertical 
iron-cased brick furnaces 12 ft. in internal diameter, 
heated, not from outside, as they had previously 
done, but by superheated steam at 400 deg. Cent., 
which was admitted together with hot air under 
the grate, about 2 ft. above the bottom of the fur- 
nace. The temperature soon rose too high, how- 
ever, so that additional steam had to be introduced 
to keep the temperature down ; finally they aban- 
doned the high superheatin: and introduced ordi- 
nary air and steam at 501b. The temperature 
was measured by a Whipple bridge of the Cam- 
bridge Scientific Instrument Company, and the 
process controlled with the aid of a Scarco re- 
corder, as the rise in temperature was accom- 
panied by an increase in the CO proportion and 
a reduction in the CO,. 

At first they had used air-dried peat ; but fresh 
peat from Ireland, with 68 per cent. of water, was 
found to answer even better, probably because in 
the dried t the reaction was confined to the 
surface. he average yield of sulphate of am- 
monia at Willesden was 7.5 per cent., calculated 





on the dry peat; but they had obtained 13.9 per 
cent., and the process had been os ex- 
amined by Messrs. Vivian Lewes, B. E. R. New- 
lands, A. G. Gordon Solomon, and by foreign 
experts. A large plant for 5000 tons of ammonia 
sulphate a year was now in the course of erection 
at Carnlough, Co. Antrim. In the large furnace 
at Carnlough they had had troub!e with the ashes 
and with the distribution of the peat, which they 
had overcome by rocking: bars and special hoppers. 
The enormous quantity of steam leaving the fur- 
nace had also been a source of trouble until they 
heated—as had been already done at Willesden —the 
lime and sulphuric acid circulating in the towers by 
the gases. The absorption of the tar was effected 
by means of hot mineral oil (boiling-point above 
300 deg. Cent.), which did not condense water 
nor cause a loss of ammonia. The Carnlough 

lant consisted of a battery of furnaces, dust-col- 

ector, tar - scrubber, lime-tower, two sulphuric- 

acid towers, and the plant for preparing calcium 
acetate and acetic acid, tar distillation, and the 
crystallisation of ammonium sulphate. The peat 
was brought up from the moor by a Bleichert 
ropeway ; it was at present cut by hand, dried 
sufficiently to handle it, and introduced with 
77 per cent. of moisture. A Norfolk peat of the 
same moisture had, at Willesden, given 9.1 per 
cent. of sulphate of ammonia, or 203.8 lb. of sul- 
phate per ton of dry peat. Dr. Woltereck showed 
a great many analyses and tables in support of his 
statements. 

Professor H. Ryan, of Dublin, opened the dis- 
cussion. He commented critically on some of the 
tables, but thought the results interesting, without 
being able to express an opinion as to the economy 
of the process. Professor T. Turner, of Birming- 
ham University, dwelt on the enormous import- 
ance of the problem. With coke at 1/. a ton and 
ammonium sulphates at 10/., he saw little margin 
for profit ; even if the claims made for peat were 
realised, there was not much proof of profit; but 
the experiments should certainly be continued. 
Mr. Rigby, of Messrs. Crossley’s, referred to their 
Norfolk plant (see page 329 unte) and mentioned that 
they had submitted the Willesden plant to a week’s 
trial run, starting with cleared furnaces. They had 
only recovered 60 per cent. of the original nitrogen 
in the peat, and he doubted therefore whether any 
nitrogen was fixed from the atmosphere. They 
had obtained a gas containing 6 per cent. of carbon 
monoxide, too poor to burn, but dangerous ; much 
steam had to be introduced to keep the tempera- 
ture down, and that steam cost money. Yet if 
they could have peat with 3 per cent. of nitrogen, 
there would be a profit on the right side, and 
peat furnaces should become a success, especi- 
ally in combination with gas-producers. Sir James 
Dewar made some very sceptical remarks; the 
wise chemist would wait. He had seen many peat 
processes in his time ; there could be no question 
of catalysis in the Woltereck furnace. Mr. K. B. 
Eller said they had many peat-works in Sweden— 
350 of different kinds, comprising six generating 
gas energy aggregating 1000 horse-power; one 
1500-hurse-power plant was being added. Most of 
these were too small for the recovery of by-products, 
but they made gas. He thought that a Peat 
Society should be established in Ireland. Dr. 
Mollwo Perkin gave some interesting figures con- 
cerning a Mond-gas plant working at Stockton with 
peat. A metric ton of t with from 42 to 47 
per cent. of water yielded 2800 cubic metres of gas 
containing from 36 to 39 per cent. of combustible 
gas; when the moisture rose to 65 and 70 per 
per cent., a 28.6 per cent. gas was obtained. Peat 
containing 1.05 per cent. of nitrogen yielded 40 
kilogrammes of ammonium sulphate per ton, and 
peat with 2.8 per cent. of nitrogen gave 150 kilo- 
grammes of sulphate. Captain H. R. Sankey 
pointed out that commercial results were not 
doubtful if we considered the different applica- 
tions. Pointing to the lecture-table, on which 
es of the products of the Woltereck, Ziegler, 

kenberg, and other processes were arranged, he 
said that hand-made peat would not stand the 
winter ; machine-made peat would. Peat-furnace 
plants gave a return from the beginning, before 
they could generate power and electricity, and the 
great improvements realised in the products within 
a few years were certainly encouraging. 

‘Professor Kipping regretted to have to close the 
discussion without calling upon Dr. Woltereck. The 
Section had no responsibility for statements made ; 
the peat question was most important for Ireland. 


He had seen guenres of a new promising drying 
process, which treated finely-divided t with 
steam at 150 deg. Cent., and briquetted the pro- 
duct. These remarks possibly referred to the wet 
carbonising process of Ekenberg, in use in Ontario, 
after successful trials in Wales and elsewhere. The 
raw pulp is heated to over 150 deg. Cent., and 
thereby carbonised ; the moisture can be reduced 
to 10 per cent. by squeezing, which is not possible 
before the treatment ; and the peat blocks are dried 
by the waste gases from the oven until they contain 
less than 1 percent. of moisture. The calorific value 
of the fuel is much increased thereby ; Professor 
Lewes found about 10,000 British thermal units per 
ound. We should also refer our readers to our 
illustrated article on the Ziegler peat process.* 


CopaLt CARBONYL. 


Sir James Dewar communicated a joint paper by 
Dr. Ludwig Mond, F.R.S., Dr. H. Hirtz, and Mr. 
D. Cowap—‘‘A Note on a Volatile Compound of 
Cobalt with Carbon Monoxide ’’—on behalf of Dr. 
Mond. Sir James reminded the Section that Mond 
had, after long experiments, succeeded in transform- 
ing the refractory metal nickel into a volatile com- 
pound with carbon monoxide gas (CO) ; the metal was 
easily deposited from this compound, and 100 tons 
of nickel were now produced in a month by this 
process. Attempts to isolate a similar cobalt com- 
pound had failed, because the product rapidly de- 
composed ; applying great pressure, however, Dr. 
Mond had recently succeeded. Finely-divided 
cobalt oxide was reduced by hydrogen in a steel 
retort lined with copper, communicating through a 
filtering apparatus with a gun-metal condenser, in 
which CO was compressed to 50 or 100 atmospheres 
at 150 deg. or 200 deg. Cent. ; the filter was kept 
at 50 deg. Cent., and the condenser cooled in ice. 
Under these circumstances cobalt carbonyl was 
obtained in large orange crystals, specimens of 
which, in sealed glass tubes, were exhibited. The 
composition of the new body had not been settled 
yet, and Sir James deprecated the tendency of 
our time to predict on insufficient evidence. The 
substance was easily decomposed; water and air 
turned it violet; oxidising agents liberated car- 
bonic acid from it. The carbonyl was soluble in 
carbon bisulphide, ether, and alcohol, and had the 
specific gravity 1.827. The vapour density was 
uncertain. Sir James was able to add that the 
experiments on the preparation of a manganese 
carbonyl were progressing ; but he did not make 
any statement as to the technical value of the 
cobalt carbonyl. 

Four p3pers on the inactive gases of our atmo- 
sphere were discussed on Monday morning. The 
section room was packed ; ple expected pointed 
references to Madame Curie’s non-confirmationt of 
Sir William Ramsay’s sensational transmutation ex- 
periments, possibly a collision ; but there was no 
heated discussion. 


Tue Inactive Gasks. 


A paper by Sir William Ramsay on ‘‘ The In- 
active Gases” was the first on the list. In certain 
respects the communication might be called a 
chapter from the private history of the discovery of 
the gases. Sir William related what he had ex- 
pected and predicted during the course of the 
experiments. Argon had first been regarded as a 
mixture of elements for which the names anglium, 
hibernium, and scotium had been proposed. Helium 
and argon had subsequently been found in waters 
from all parts of the world, in the geysers of Iceland, 
and in some, but not in all, meteoric stone. But 
it had only been by the liquefaction of large 
volumes of air that further discoveries had been 
accomplished. As much as 120 tons of liquid air had 
been consumed in experiments ; 30 litres had yielded 
15 cubic centimetres of crypton, and xenon had been 
isolated by fractionation of the residue. 


Lirruium In RaproactivE MINERALS. 


Professor W. N. Hartley, F.R.S., of Dublin, 
followed with a paper on ‘‘ Lithium in Radioactive 
Minerals.” The paper opened with a reference to 
Sir William Ramsay’s assumed transmutation of 
copper contained in solutions into lithium, neon, 
and possibly other substances. Ramsay, Professor 
Hartley said, had stated : ‘‘ As sodium and potas- 
sium are much more widely distributed than 
lithium, it is more likely that they are the chief 


* See ENGINEERING, vol. lxxxiv., page 661. 
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products from copper, and that some modifying 
circumstance has determined the formation of a 
trace of lithium... Lithium was mentioned 
because it is an unlikely constituent of dust, glass, 
copper, &c., which were tested specially to prove 
its absence.” Professor Hartley’s conclusion was : 
—‘ Upon such evidence it is impossible to corro- 
borate the statement that potassium is a more 
widely distributed element than lithium, or that 
lithium is an unlikely constituent of dust, glass, 
copper, &c.” The evidence upon which Professor 
Hartley based this conclusion was derived from 
spectroscopic and other analyses, conducted by him- 
self and Mr. Ramage, of common ores and salts 
usually associated with the alkali metals, crude 
alkali salts from Stassfurt, Chili, and Bengal, 
among others, which contained lithium and rubi- 
dium, and not infrequently caesium. The quanti- 
tative spectroscopic tests of lithium were inte- 
resting: when the blue and orange lines were 
visible on the photographs, 4 milligrammes of Li 
must at least be present in the oxyhydrogen 
flame; when only the red line, 2 milligrammes ; 
and 1 milligramme of Li was the smallest amount 
that could be photographed. The spectroscopic 
test for lithium is thus less delicate than may have 
been assumed. Lithium had been discovered in 
limestone, the Bessemer flame, in pipe-clay and 
tobacco pipes, in silicious minerals, Dublin granites, 
Donegal kyanite, asbestos, in soot, in dust from 
the clouds and from volcanoes, and in fine dust 
from chemical and from metallurgical works, which 
contained all sorts of metals. 

Sir William Ramsay granted that Professor 
Hartley had proved his case as to the distribution 
of lithium. He (Ramsay) had selected lithium 
as an indicator, because there was some difficulty 
in finding vessels that would not yield sodium and 
potassium, while there was less trouble with 
lithium. He had found, with Mr. Cameron, that 
copper yielded lithium only after treatment with 
the emanation ; he did not consider this as nearly 
so remarkable as the observation that the emana- 
tion in contact with water produced neon, but not 
when left to itself. Every precaution had been 
taken to exclude air during the experiments, and 
he suggested that the neon had been derived from 
the emanation, and the lithium from the copper. 
Sir William also mentioned. that the experiments 
would be repeated, in view of Madame Curie’s pub- 
lications. 

Speaking with emphasis, Professor Rutherford 
then stated that he could not understand why the 
emanation should behave differently in the presence 
of water than when alone. He did not accept the 
evidence as to the formation of neon. Sir William 
had admitted the presence of nitrogen in his appa- 
ratus, and he (Rutherford) and Strutt had observed 
that a leakage of 0.25 cubic centimetre of air into 
a tube was sufficient to produce the neon spectrum. 
Professor Rutherford thus repeated substantially 
what he had said on the Friday in Section A; 
and as no one else rose, the outcome of the dis- 
cussion was that two of the chief claims made by Sir 
Wiliiam Ramsay were contradicted. 


Tue LiqueFACTION oF HELIUM. 


‘Sir James Dewar then presented a paper on ‘‘ The 
Liquefaction of Helium” on behalf of Professor 
Kamerlingh Onnes, of Leiden, who was not pre- 
sent. As we have described the apparatus and 
observations of Dr. Onnes in our issue of August 28* 
we should refer our readers to that article. In his 
opening words Sir James Dewar said that he would 
give ascertained facts; there was nothing pro- 
phetic about his communication. The paper he 
read immediately afterwards was, however, on 
anticipations. 


ANTICIPATIONS AND EXPERIMENTS ON THE 
LiqueFacTion or Hextum. 


Having expressed his satisfaction that the lique- 
faction of helium had finally been achieved in 
Holland, where so much of the earlier work had 
been done, Sir James proceeded, in a paper 
entitled ‘‘ Anticipations and Experiments on the 
Liquefaction of Helium,” to recall observations and 
predictions of his own made during his long-con- 
tinued experiments on helium and on low-tempera- 
ture research, with some of which our readers are 
acquainted from our accounts of Sir James's lec- 
tures to the Royal Institution. Sir James pointed 
out, among other things, that as helium boiled at 


4.5 deg. Cent. absolute, we might, by exhaustion 
of helium, attain a temperature of 3 deg. and even 
1 deg. Cent. absolute, and he referred to Van der 
Waals’ formula: RT = (p + a/v) (v- 6). The 
value of the constant a was, according to Onnes, 
about 0.00005, the smallest value known ; this term 
a allowed for the cohesion or attraction between 
the molecules of a gas, which—as Waals contended 
in 1877—could never be quite zero; the b—the 
volume correction required, since the total volume 
of the fluid would be diminished by the volume of 
the molecules themselves—was 0.000017, greater 
than had been assumed. 

In the discussion Professor H. E. Armstrong and 
Professor Sydney Young dwelt on the ey of 
the method and the ificence of the researches, 
and referred to Van der Waals’ equation. The 
determination of the constants, Professor Young 
pointed out, was of extreme value, and agreed with 
Dewar’s anticipation; the equation of Van der 
Waals was not the end of the question, however ; 
it was not even strictly accurate. On the motion 
of the President of the Section, Professor Kipping, 
a congratulatory telegram was sent to Professor 
Kamerlingh Onnes. 

In a paper entitled ‘‘ Densities of Liquids at 
Low Temperatures” Dr. J. Timmermans, of 
Brussels, gave a brief account of researches carried 
out on Sydney Young’s lines, a continuation of his 
work on critical solution-points in ternary mixtures, 
which he considered analogous to critical vaporisa- 
tion temperatures. 


Tue Nature or CHemicat CHANGE. 


The discussion on ‘‘The Nature of Chemical 
Change,” which Professor H. E. Armstrong, F.R.S., 
opened on Friday morning, may be regarded as 
a continuation of the discussion on *‘ Ionomania,” 
which he had introduced in Section A last year at 
Leicester.* Professor Armstrong was not less 
vigorous than at Leicester in the denunciation of 
the servility to the speculations of — and 
mathematicians from which chemists did not ap- 
pear to be able to free themselves. Words like 
**ion” had, even in text-books, taken the place 
of ideas. The chemist, to whom he relegated the 
region of fact in the domain of science, had to 
work within certain limits; the ene had no 
limits in his sphere of fancy, in which he dwelt 
with the fesesm of molecules, whose internal struc- 
ture and interchanges the chemist had to study. 
are chemical change on Faraday’s generalisa- 
tion that electricity and chemical affinity were one 
and the same force, he contended that the same 
conditions were operative in electrolysis and in 
chemical interchanges ; but he did not consider 
that the hypothesis of ionic dissociation fulfilled 
those conditions. Dealing veda 4 with the 
nature of solution and hydrolysis—on which prob- 
lems he has recently presented a series of papers 
to the Royal Society—Professor Armstrong pointed 
out that electric conductivity and hydrolytic activity 
did not go together; hydrogen ions were not the 
effective cause of hydrolysis, the selective action of 
enzymes being incompatible with the ionic assump- 
tion. [In this statement Professor Armstrong 
attacks the views of a small school of electro- 
chemists.] Chemical changes in solution resembled 
the case of the voltaic battery not provided with 
electrodes and required the presence of a composite 
electrolyte, and there were associative processes in 
addition to dissociation [in Armstrong’s sense—i.e., 
from the complex to the more simple molecule, 
(H,O)n—> n H,0], whose occurrence depended on 
the operation of the carrier or catalyst. Hydrolysis 
might be due to different arrangements of the ele- 
ments with groups of molecules of water ; when an- 
hydrous Ha dissolved in H,O to diluted hydro- 
chloric acid, the hydrogen and chlorine atoms were 
loosely held together by a molecule of water. 
Many phenomena connected with surface tension, 
Brownian movements, and colloidal flocculations 
should be regarded from this point of view. 

Sir Oliver Lodge welcomed an improvement in 
Professor Armstrong's views, who was approachi 
the dissociationist in his ideas concerning the dilut 
hydrochloric acid molecule. Dissociation or ionisa- 
tion implied potentiality ; the ions were free to 
move under the influence of very small electro- 
motive forces, and they were supposed to be able 
to move in Armstrong’s long chains. That strong 
and weak solutions were rer conductors than 
solutions of mean stre: was acceptable to the 


physicist ; conta Snes when we ap- 

roached purity. Sir William Ramsay did not see 
~ he could discuss the problem without reference 
to electrons, which Professor Armstrong excluded ; 
and he thought that the formation of drops afforded 
a better test for surface tension than experiments 
on capillarity. Professor W. J. Pope, F.R.S., of 
Manchester, to whose researches on crystalline and 
molecular structure Professor Armstrong had re- 
ferred, pointed out that several other speakers who 
had opposed Professor Armstrong were labouring 
under a misconception ; for Professor Armstrong 
was endeavouring to express the chemical work of 
physicists in the language of the student of organic 
chemistry. This is hardly Professor Armstrong's 
own standpoint ; but Professor Pope— whose recent 
appointment to the Chair of Chemistry at Cam- 
bridge, in succession to Professor Liveing, was 
everywhere commented upon as a most fortunate 
selection—was not wrong. Professor Armstrong, in 
his reply, considered Ramsay’s desire for the recog- 
nition of electrons as an attempt to clear obscurity 
by the obscure. But one cannot help feeling that he 
himself assumes a great deal. He certainly has not 
adduced more evidence for the existence of his 
chains of hydrols and hydrones than the dissociation- 
ists have for their ions ; and he cannot quote much 
quantitative material in support of his suggestions, 
while the dissociationists can point to an imposing 
series of. researches, partly in excellent agreement 
with one another, though, we are quite aware, 
possibly based and explained on erroneous hypo- 
theses. 

CoLLompaL CHEMISTRY. 


The report on ‘‘ Colloidal Chemistry,” drawn u 
by Professor H. R. Procter, M.Sc., of ae 
University, will be printed in extenso in the British 
Association Report, the only paper brought before 
Section B thus distinguished this year. It is a long 
memoir, chiefly of theoretical interest, without an 
particular reference to applied chemistry, thoug 
valuable practical hints will be found in many 
parts. The author acknowledges his particular 
indebtedness to Arthur Miiller and to the Zeit- 
schrift fiir Chemie und Industrie der Kolloide, 


COLLOIDS AND THE SoLupiity oF CaRBon 
Dioxipe 1n Water. 


Dr. Alexander Findlay, of Birmingham Univer- 
sity, communicated a preliminary note on ‘The 
Influence of Colloids and Colloidal Suspensions on 
the Solubility of Carbon Dioxide in Water,” a 
research, he explained, undertaken by himself and 
Mr. W. H. Harby, B.Sc., with regard to the 
absorption of carbon dioxide by blood. That ab- 
sorption had been ascribed to the alkalinity of the 
blood ; but the alkalinity was now denied by the 
‘* water neutral” school of Holber, Farkas, Fraenkel, 
and others ; and they were therefore investigating 
whether colloids (ferric hydrate, silica, arsenious 
sulphide, gelatin, starch, albumen, “c.) affected. 
the solubility. So far as the evidence went the 
influence was not strong. 

A paper by Professor T. Turner, M.Sc., of Bir- 
ming: University, on ‘‘ Transparent Silver and 
other Thin Metallic Films” supplemented re- 
searches which we noticed in connection with the 
Royal Society Soirée of May 13 last.* 


Exectro-Depos!Tion oF METALS. 


Two papers dealt with the electro-deposition of 
metals. The first was a demonstration by Dr. H, 
J. 8. Sand, of University College, Nottingham, 
of ‘The Rapid Electro-Analytical Separation of 
Metals.” Dr. Sand revolves his electrodes, con- 
trols the cathode potential by means of an auxiliary 
electrode, and adjusts it i by step, and is thus 
able rapidly to effect difficult electrolytic separations. 
We mentioned his apparatus in connection with 
our account of the work done in the new Metal- 


lurgical Laboratories of the National Physical 
Laboratory. 
The second paper, by Mr. W. E. Hughes and Dr. 


F. Mollwo Perkin, of the Borough Polytechnic, on 
‘* Studies of the Electro-Deposition of Metals,” was 
read by Dr. Perkin, one of the first who applied 
rotating electrodes. In 1906, he stated, he had 
used a platinum spiral as cathode rotating within 
a spiral of stouter wire as anode; but in strong 
solutions the metal had been deposited on the 
outer side of the cathode, not on the inner side. 
When he — the spiral by a thimble of sheet 
platinum, the deposits became streaky ; this was 





* See ENcrveenine, page 261 ante. 
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particularly noticed with cobalt in solutions of 
cobalt ammonium sulphate. It was better to rotate 
the anode within a cathode cylinder of wire gauze 
of iridio-platinum. Accurate analyses could be per- 
formed with this apparatus, although the last traces 
were always difficult to remove; combined with 
a funnel electrode, a capillary branch tube, filled 
with mercury, and a potentiometer, the apparatus 
was used for potential measurements. 

A paper read by Dr. A. Meldrum, of Dublin, on 
** The Work of Two Irish Chemists, Bryan Higgins 
and William Higgins,” who lived about 1800, was 
historically interesting. 

CommitT£E Reports. 


Committee reports were presented by their secre- 
taries : Dr. T. M. Lowry, of London, on ‘‘ Dynamic 
Isomerism ;” Professor K. J. P. Orton, on ‘‘ The 
Transformation of Aromatic Nitroamines and Allied 
Substances, and Its Relation to Substitution in 
Benzene Derivatives ;” Professor A. W. Crossley, 
on **The Study of Hydro-Aromatic Substances.” 
There was also a report on ‘* Wave-Lengths (Com- 
parative Tables of the Spectra of Elements).” 

Orcanic CHEMISTRY. 

The remaining pa and discussions concern 
organic chemistry. e papers by Professor W. H. 
Perkin, F.R.S., on ‘‘Synthetical Experiments on 
the Terpene Series ;” by Dr. C. Weizmann, also of 
Manchester, on ‘‘Making Camphor from Oil of 
Turpentine ;” and by Professor Pope and Mr. J. 
Read, on ‘‘The Dynamic Isomerism of Oxy- 
methylene Camphor Derivatives,” refer to re- 
searches which, in the hands of such distinguished 
chemists, have led to important results. In the 
so-called Manchester camphor process which Dr. 
Weizmann described, dry chlorine is pass 
through oil of turpentine, and the precipitate finall 
boiled with soda and oxidised. Professor W. Z 
Pope, F.R.S., and Mr. W. Barlow, F.R.S., also 
read a r on “The Structure of the Open- 
Chain Hydrocarbons,” a further continuation of 
their researches on crystalline structure, structure 
in general, and the partial volumes taken up in com- 
pounds by the atoms of the component elements, 
which are attracting general attention. Other papers 
were read by Mr. i. Robinson on “ Brazilin and 
Hrematoxylin ;” by J. A. Smythe, of Newcastle-on- 
Tyne, on **Benzyl Sulphoxide, a Possible Example of 
Tautomerism ;” by Dr. F. D. Chattaway, F.R.S., on 
“The Action of Halogens on Aromatic Hiydrasit ” 
and on ‘‘ Some Reactions of Dichlorurea.”’ 


PROBLEMS OF FERMENTATION. £ 


An instructive discussion on fermentation -was 
opened on Tuesday. September 8—before the discus- 
sion on peat—by Dr. Arthur Slator, of Burton-on- 
Trent, with a paper on ‘‘The Factors which In- 
fluence the Rate of Alcoholic Fermentation,” who 
pointed out that though the transformation of 
glucose into alcohol and carbon dioxide constituted 
a series of reactions, the initial rate was controlled 
by a single reaction being proportional to the 
amount of living yeast present and almost” inde- 
pendent of the concentration of the sugar. No in- 
termediate fermentation product been iso- 
lated ; three different enzymes might exist. The 





discussion was continued by Dr. A. Harden, Dr. 
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KE. F. Armstrong, and: Professors Adrian Brown, 
V. H. Blackman, C. 8: Sherrington, Keeble, H. E. 
Armstrong, and Dr. A. McKenzie. Professor Adrian 
Brown, of Birmingham, followed with a paper on 
‘*The Selective Permeability of Certain Seeds,’ 
Two papers communicated on Friday by Mr. Julian 
L. Baker, Mr. F. E. Hulton, and Mr. F. E. Day, on 
‘“*The Action of the Enzymes of Malt on Ungermi- 
nated Cereals,” and on ‘‘ The Preparation of Pure 
Maltose,” should also be mentioned. The direct 





practical bearing of these researches was pointed out 
by Dr. E. F. Armstrong, the Recorder of the Sec- 
tion ; Mr. Baker’s work confirmed the existence of 
certain latent enzymes, which might explain why 


’| American and Canadian wheats would yield a white 


bread, while English and Irish wheats would not. 


Eventne Discourses.— Ha iey’s Comer. 


The first of the two evening discourses was given 
by Professor H. H. Turner, F.R.S., of Oxford, on 
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“Halley's Comet.” It was a delightful lecture, in- 
structive to, members of all the sections, and most 
interesting also on account of the important 
historical notes and quotations. The audience 
could fully appreciate these, as Professor Turner 
threw his quotations and chief conclusions on 
the screen, as well as his illustrations and tables. 
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| Halley’s comet, the lecturer stated, should return 


to its perihelion by April, 1910. Though not a 
striking object, the comet was the most famous, 
for two reasons: its long sequence of appearances 
had been traced back to 240 B.c., and its reappear- 
ance in 1759 was predicted in 1705, this being the 
first successful prediction of the kind. An attempt 
had indeed been made in the very first number of 
the Philosophical Transactions of the Royal Society 
by a Frenchman, Auzout, in 1664, to predict the 
motion of a comet. But Newton’s laws were not 
fully realised then; in fact, the earth was only 
** sus) ” to move round the sun ; its velocity 
was not measured till nearly a century later, by 
Bradley. Thus superstition still terrified the people. 
In his ‘‘ Paradise Lost,” in 1665, Milton spoke of a 
comet which ‘‘from his horrid hair shakes pestil- 
ence and war;” these lines had their close parallels 
in Virgil and Homer, but Milton seemed to refer 


to real comets of his age, possibly to the great 





comet of 1618, which had a tail of 104. deg., and 
| which was held responsible for the Thirty Years’ 
| War’ (1618 to 1648), or to the later comets of 
1664 and 1665, which the blind poet could not 
have seen. 

Those terrors had passed. Comets were too 
frequent now; about five comets were observed 
every year—a peculiar regularity. In the three 
successive decades that had elapsed since 1878, 
36, 37, 37 new comets and 17, 16, 12 old comets 
had been found, while the numbers of new minor 
planets discovered were 92, 190, 501. Minor 
planets were found by keeping the photographic 
| telescope fixed on a star, when the moving planet 
would betray itself by a trail. When the path 
of the planet was approximately known, the tele- 
scope could be pointed to it; then the stars would 
mark their trails. That had been done by J. H. 
Metcalf, of Taunton, Mass. ‘‘ Comet traps” 
were rarely successful, unfortunately ; the solar 
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eclipss photograph of 1882 showed a comet close 
to the sun, but that lucky incident had only 
been repeated once since, and most of the comets— 
which were brightest when near the sun—no doubt 
escaped detection. Astronomers, moreover, were far 
too busy otherwise to search the heavens for comets. 
Com3ts became better understood, Professor 
Turner proceeded, when Newton’s gravitation law 
wai fully established, and it was largely due to 
Halley that Newton’s ‘‘ Principia” were published 
in 1686. Halley travelled from Oxford to Cam- 
bridge to obtain from Newton an answer to the 
question : ‘‘ What curve will a particle describe if 
attracted to the centre by the force of gravitation ?” 
The answer was: ‘‘An ellipse,” to the delight of 
Halley. The establishment of the law involved 
three stages, Professor Turner explained : (1) 1665 
to 1666, Kepler’s third law* suggested to Newton an 
attractive force in the sun varying inversely as the 
square of the distance; (2) 1679 to 1680, corre- 
spondence with Hooke; Newton proved that under 
such a force a particle would describe an ellipse 
with the sun in one of the foci ; (3) 1685, Halley 
visited Newton, who proved that a sphere would 
attract as though concentrated at its centre, even at 
points close outside its surface. His correspondence 
with Hooke had irritated Newton. Newton had ex- 
lained that a body dropping from a tower should 
Fall to the east of the vertical, ‘‘contrary to the 
opinion of the vulgar, who think that, if the earth 
moved, heavy bodies in falling would be outrun by 
its parts and fall on the west side of the perpendi- 
cular ;” but in his diagram Newton continued the 
path of the body down into the earth, and drew a 
spiral. Hooke objected that the spiral should be 
an ellipse, and claimed this discovery for himself, 
though he never proved the ellipse. He was wrong, 
moreover ; for the spiral was meant to represent the 
path relatively to the rotating earth. The respective 
re had been lost for a long time, Pro- 
fessor Turner remarked. Newton was annoyed, and 


threw the deduction of the ellipse aside; when 
Halley consulted him later, he could not find that 
paper, but he sent to Halley the full solution of the 
problem, which developed into the ‘‘ Principia,” 

resented to the Royal Society. The funds of that 

ody were exhausted by the publication of a great 
work on fishes, and 9g become _ their officers 


in copies of that work. Halley had been arich man, 
but was not at that time; yet he paid for the pub- 
lication of the ‘‘ Principia” out of his own pocket. 

Born in 1656, and educated at Queen’s College, 
Oxford, Edmund Halley was a remarkable man. 
When twenty years old, he went to St. Helena 
to lay the foundations of astronomical work in 
the southern hemisphere, and stayed two years. 
Then he observed comets and transits of Mercury, 
ascended mountains to study the barometer, was 
secretary of the Royal Society from 1685 to 1693, 
and had himself, in 1698, appointed commander 
of His Majesty’s Pink Paramour sent to the 
Southern Atlantic ‘‘to improve the knowledge 
of the longitude and variations of the compass ;” 
chronometers were unknown, and the determina- 
tion of longitude was a problem of immense diffi- 
culty. In 1704 he was elected Savilian Professor 
of Geometry at Oxford, having in vain applied 
for the Savilian Professorship of Astronomy (which 
Professor Turner now holds), and from 1720 until 
his death in 1742 he was Astronomer Royal. In 
his famous ‘‘ Astronomize Cometic Synopsis” he 
_ the computed elements of twenty-four comets, 
rom 1537 to 1698, involving almost incredible 
labour. He was struck with the fact that the 
comets of 1531, 1607, and 1682 were apparently 
the same, although the .two intervals differed. 
He ascribed the difference in the intervals to the 
disturbing attraction of the planets, knowing that 
the intervals between successive returns of Jupiter 
and Saturn were not equal to one another ; Uranus 
and Neptune were not yet discovered. From his 
computations he predicted the return of Halley’s 
comet for 1758. It did com> in 1759, reappeared 
in 1835, and is now expected in 1910. Halle 
was also the founder of the Royal Society Clu 
in 1731; members dined together after the meetings 
of the society ; one of them was sent to Newgate- 
street to buy the fish, the bill of fare being 
restricted to pudding, beer and fish, as Halley 
had no teeth left. 

In 1849, Professor Turner proceeded, G. R. Hind 


* Johannes Kepler, 1571 to 1630: the squares of the 
periods of two planets vary as the cubes of their mean dis- 
tances from the sun. 








traced the appearances of Halley's comet back to 
12 8 c., with the aid chiefly of Chinese annals, 
and Crommelin and Cowell, of Greenwich Observa- 
tory, had quite recently carried this investigation 
further weak to 240 B c., and verified Hind’s dates, 
correcting a few. Hind found that the historical 
comet of 1066 was Halley’s ; the comet was credited 
with an influence on the Norman invasion, and 
Professor Turner showed the quaint record of this 
event, as it presented itself to the makers of the 
Bayeux tapestry. .The outlook for observation in 


‘1910 was not favourable for the northern hemi- 


sphere. The relative brightness of the comet should, 
according to Cowell and Crommelin, increase most 
rapidly from value 1 in January, 2 in March, and 
9in April, to 58 by May 2 and to 1112 by May 10; 
but the comet would be near the sun in May. 
There would be a total eclipse of the sun on May 8, 
visible on firm ground only in Tasmania, unfortu- 
nately, and the comet might set there before 
totality. We should know more about that next 
autumn ; thecomet might be late again. At present, 
a hardy mariner seemed to have the best chances. 
It could scarcely be called selfishness to indulge in 
the pious hope that the good fortune of first 
detecting the comet should fall to an Englishman, 
Professor Turner concluded. Sir David Gill gave an 
eloquent expression to the feelings of the audience 
in moving the vote of thanks to the lecturer. 


THe Cotoravo OCaNon. 

The second discourse, by Professor W. M. Davis, 
of Harvard College, Cambridge, Mass., on ‘‘ The 
Lessons of the Colorado Cajion,” dealt with the 
problems of erosion in a dry climate. Though the 
cafion was huge, Professor Davis pointed out in 
his interesting lecture, it was regarded as a young 
geographical feature ; while the geology of the dis- 
trict indicated erosion, redeposition, tilting, and 
again erosion, and required the assumption of at 
least six periods. 


ConcLtupIna REeMARKs. 


We had intended to refer to the presidential 
addresses of Professor John Joly to the Geological 
Section, of Major E. H. Hills, R.E., to the Geo- 
graphical Section, and of Professor L. C. Miall to 
the Educational Section; as well as to papers by 
Captain F. V. Thompson and Mr. E. A. ves on 
new surveying instruments, and other communi- 
cations. But we have to close these articles. Agri- 
culture, which this year deliberated as a department 
of Section F, Economical Science, under the presi- 
dency of Sir Horace Plunkett, will next year 
be an independent section. The attendance at 
Dublin was good, 2297 members and associates, 
against 1647 and 1972 in 1907 and 1906. Members 
_— an enjoyable time, and had much to be 
thankful for. But it became once more apparent 
that grand college buildings are not necessarily 
the best to accommodate the Association. As not 
all the sections could meet in the college grounds, 
a free motor-car service was for the first time 
established for the use of members. The reception 
room in the Examination Hall of Trinity College 
was decidedly too small, and the separate writing- 
rooms for ladies and gentlemen were not a popular 
novelty. The Press room was at the far end of the 
extensive college grounds, and was really a labora- 
tory, little suited for press work. That it was near 
the section rooms of A, B, and G, proved of little 
avail, as it was difficult to obtain information in 
the Press room ; last year matters had been 
well arranged in this respect, for once. The 
excursions, mostly of archeological interest, were 
restricted to the Saturday, on which all the sections 
took a rest; reduced special railway fares were 
accorded to. members after the meetirg. The 
money grants made by the Association this year 
come up to 1191/., rather a high average. 

Next year the Association will pay its third visit 
to Canada, to meet at Winni on August 25, 1909, 
under the presidency of Professor J. J. Thomson. 





FLOUR-MILLING MACHINERY. 
(Concluded from page 432.) 
I{L—Tue Rotier System or Mittise—Concluded. 
Tue purified ‘‘ throughs” are then sent to the 
reduction rolls, where each product is rolled inde- 
pendently, according to its grade and size: the 
coarse semolina from the coarse semolina purifier ; 
the fine semolina from the fine semolina purifier ; 
the coarse middlings from the coarse middlings 


! 





purifier; and the fine middlings from the fine 
middlings purifier—all the stock is rolled, and the 
flour dressed out ; that which is unreduced is rolled 
again, and any finished offal is separated from the 
pure or semi-pure stock. This is the broad princi- 
ple on which the reduction system is based. 

The reduction roller mill is similar in design to 
the break-roll already described, excepting that 
the rolls are ground smooth, not fluted, and a 
different type of feed is adopted. The fine 
degree of accuracy required makes it practically 
impossible to employ for reductions a roll more 
than 40 in. in length, not only because it is difficult 
to grind accurately rolls. longer than this, but 
also because, when the rolls are in working posi- 
tion, the pressure at each end is apt to spring the 
roll and cause it to grind hollow, and this would be 
accentuated owing to the difficulty of spreading the 
feed over such a large surface. Even say 5th part 
of an inch would be detrimental to good results. 
Therefore the general practice is, in large mills, to 
use rolls up to 60 in. in length for the breaks, and 
up to 40 in. in length for reductions. 

The function of the reduction roll is very different 
from that of the break-roll. In the latter case 
it is necessary to open out the berry, so as to 
produce as large a percentage of middlings as pos- 
sible without cutting up the bran, and to make 
as little flour as is consistent with good results. 
For this operation it is necessary to have a big 
differential speed. In the former case less dif- 
ferential speed is required, but greater pressure is 
needed to crush the particles of semolina, and so 
reduce them to flour. 

As we have mentioned above, the reduction rolls 
are always ground smooth. It generally takes 
three or four weeks before these rolls get into 
proper grinding condition : the high glaze gradually 
disappears, and gives place to a smooth frosted ap- 
pearance. This change, due to the friction of the 
tolls, has an excellent effect on the grinding. 
The rolls present a rougher surface, and give more 
adhesion to the small granules of semolina, thus 
diminishing the power required and effecting cooler 
working conditions. The mixture of metal from 
which the rolls are chilled has also an important 
effect on the grinding; a close texture of metal is 
not so good as iron of a more open nature. 

When the rolls are in working position they 
are hard up, one against the other. The film 
of material passing between them also serves the 
purpose of a lubricant. 

The twin roller feed adopted on Messrs. Robin- 
son’s ‘‘heavy type” mills is illustrated by the 
section, Fig. 57, page 499, and consists of two rolls 
set vertically. The bottom one, which is really the 
feeding roll, is much larger in diameter than the 
top—34 in., as compared with lin. —and runs about 
50 revolutions per minute. The top roll merely 
acts as a feed-gate to regulate the quantity of feed 
to the rolls, and is therefore connected to the 
automatic feed-board inside the hopper (Fig. 57). 
The feed-hopper is made of timber, and consists of 
a bellows-board which is fixed to a wrought-iron 
lever connected with the top feed-roll or feed-gate. 
A pressure-spring is fitted at the far end of the 
lever for counterbalancing the weight of the feed 
on the bellows-board. This spring, which can be 
adjusted, is solely for regulating the thickness of 
feed to the rolls. If aset feed is desired, the screw, 
which is fixed just underneath, is used. This 
screw can be fixed so that it presses against the 
wrought-iron lever when the top feed-roll has 
opened a certain distance. A curved glass door, 
and a cast-iron cover to which it is hinged, 
shown well in the perspective view (Fig. 58), are 
fixed by means of two thumb-screws to the frame 
sides, and enable continuous observation to be 
made as to the regularity of the feed. This cover 
can be quickly taken off when it is desired to remove 
the rolls for re-grinding. The inside hopper of the 
roller-mill is lined with timber, so as to prevent 
condensation. 

The feed is directed into the nip of the rolls 
by means of the guide-plate, which receives the 
material cleanly from the bottom-feed roll. With 
this arrangement it is impossible for any irregularity 
caused by draughts of air to occur in the feed. 
Provision is also made for automatically removing 
any moth, &c., that finds its way into the feed- 
hopper and blocks the feed. Up the middle of the 
roller-mill there is a vertical channel which passes 
between the two feed-hoppers. This channel is 
for exhausting the hot air from the rollers. 

The adjustment to the bottom-roll is by means 
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of hand-wheels, threaded with a very fine screw; | to suit the class of material. These revolve inside | is ed to the flour-collecting worms. In all 
which permits accurate adjustment to be made. | a cylindrical or polygon-shaped drum covered with | niills different grades of flour are made by 


The steel scrapers, fixed to cast-iron cradles, which 
pivot on projecting trunnions at both ends of the 
roller-mill, are accurately ground to the ro!l, so 
that very little pressure is required to keep the 
latter clean. Scrapers should never be heavily 
weighted up, as undue pressure will cause the roll 
to heat and grind unevenly. The perspective view 
on page 499 (Fig. 58) shows the general arrange- 
ment, which is very similar in appearance to that 
of the break roller-mill. 

The difference in the surface speed of the rolls in 
the reduction-mill is, as already mentioned, much 
less than in the break roller-mill. In the reduction 
system the angular speed of both rolls is the same. 
But rolls of different diameter are used —viz., 13 in. 
for the top, or fast, roll, and 10 in. for the bottom, 
or slow, roll. If both rolls were of equal diameter, 
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say 10 in., instead of unequal, the speeds would 
have been 250 revolutions per minute for the fast, 
and 200 for the slow, roll. It will be found that the 
peripheral velocity works out practically the same 
in each case, but the capacity in grinding with rolls 
of different diameters is largel Gousel. 

Some engineers design their roller-mills to run 
much faster, but it is generally considered that the 
slower rate gives the better results. The difference 
in the speed of the rolls also varies from 1 to 1}, or 
2 to 3, and in some cases it is as little as 1} to 1; 
just sufficient to liberate the flour from the cells. 

oo much pressure is apt to spoil the flour unless 
the feed to the mill is absolutely pure. It is there- 
fore most important that material of a diverse 
character should be kept entirely separate from 
that which is pure. 

The machine employed in all mills for dressin 
out the flour, after the material has passed throu b 
the smooth rolls, is illustrated on page 502 by 
Figs. 59 and 60, and by the perspective views 
(Figs. 61 and 62). A horizontal shaft, supported 
at each end, is fitted with cast-iron spiders, to 
which are attached the parallel beaters, of the 
finger type, the angle of which can be altered 
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wire or silk clothing. Fig. 61 shows the cylindrical 
drum, and Fig. 62 the polygonal-drum type. The 
stock is fed into the machine by means of a worm 
conveyor attached to the beater-shaft at one end 
(Fig. 60). At the far end there is an aperture 
through which pass the tailings. These machines 
are generally built in a timber frame constructed 
of pitch pine to prevent condensation taking place. 

e drum in this case is 30 in. in diameter, 
and takes three sheets of silk or wire clothing, 
each 40 in. in length. The beater-shaft runs 180 
revolutions per minute when flour-dressing, al- 
though a rather slower speed is adopted when 
this machine is used as a centrifugal pam sree The 
observation doors are fitted with canvas, for the 
purpose of ventilation. In mills not using the 
pneumatic system of scalping this machine is often 
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Fics. 67 ro 72. Emprtoytés’ Enpiess-Beitt Exevator. 


used for separating the break products. It is then 
pacnereonehn so that it can be fed from both ends, 
and the tailings are delivered from the middle of 
the machine, as it is essential that the separation 
should be performed quickly, to make as little 
attrition flour as possible. In some of the centri- 
fugal machines, especially those on reductions, the 
last sheet.is much coarser than that on flour, 
to make a further separation of the residue or 
tailings. This division is generally called the cut-off 
sheet. 

List of Silk and Wire Clothing, with their Equivalents 

in Threads per Inch. 





A | Threads per Grit Gauze Wire 
Silk No. | Inch. 62 Numbers. Numbers. 
0000 | 19 18 18 
000 25 24 24 
00 380 30 30 
0 42 36 36 
1 | 50 44 42 
2 55 50 48 
8 60 56 54 
4 | 64 60 60 
5 68 « 65 
6 76 70 
7 84 80 
8 88 90 
9 100 100 
10 113 105 
11 119 110 
12 | 125 115 
13 132 125 
14 144 135 
15 150 *: 145 
16 160 
7 86©| I < 
18 180 
! 





The flour from the centrifugal dressing-machines 











separating the flour from the centrifugals at the 
head of the mill from those at the tail end. The 
flour-collecting worms deliver the flour into the 
packing department or flour warehouse. 

So far, no mention of the silk numbers has been 
made. The notation adopted by the manufacturers 
does not convey much meaning to the uninitiated. 
The coarsest, which is called No. 0000, has about 
nineteen threads to the inch, while the finest num- 
ber in use—No. 18—has 180 threads to the 
inch. The silk numbers generally used in mills are 
from No. 0 to No. 15. Nos. 10 to 15 inclusive are 
called flour silks. In most countries the usual 
practice is to use the coarse numbers at the head 
of the mill and the fine at the tail. The centri- 
fugals at the head of the mill are clothed with Nos. 
10 to 12, whilst the last reduction centrifugals are 
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Fia. 73. Grain, &o., Erevator-Buckets. 


clothed with Nos. 13, 14, and 15 in the best mills. 
The flour made by these reductions is of inferior 
quality, and it is necessary to fine up the covers to 
get the best results. The silk numbers below 10 are 
used for the cut-off sheets in the centrifugal for sepa- 
rating the dunst or fine middlings. The purifiers are 
clothed with a much stronger grade of silk, called 
grit gauze, or No. 40. These numbers run from 18 
to 60. . No. 18 grit gauze is equivalent to No. 0000 
silk. Annexed is a table of the different numbers 
— their equivalents in number of meshes per 
inch. 
Frour WaRrrHovuse. 

We may supplement our description of milling 
machinery by giving some details of the appliances 
in a flour fH sere Figs. 63 and 64, page 603, are 
sections of such a warehouse, a block plan of which 
is included in the general plan of the Avonmouth 
Mills (Fig. 1, on page 296 ante). The buildin 
consists of six stories. On the top floor are place 
the sack-hoist and offal-divider. The sack-hoist 
is of the friction type, and is worked by means 
of a wrought-iron lever fixed to the shaft bearing, 
which is on a pivot, so that the cast-iron friction 
wheel can be pressed against the leather-faced 
pulley. On the other side of the cast-iron pulley 
there is fixed to the cast-iron frame a brake shoe, 
so that as soon as the pressure on the handle 
is released, the brake automatically comes into 
operation. A cotton rope is fixed to the handle 
so that the hoist can be worked from any one of 
the six floors. The offal-divider, which is on 
this floor, consists of a hexagonal reel or drum 
placed in a frame similar to that of the centrifugal 
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dressing machine already described. The reel 
revolves at a speed of about 30 revolutions per 
minute, and is clothed with a suitable cover of light 
plated wire—the finest grade of offal being dressed 
through No. 60, and the next through No. 40 light 
plated wire. Under the offal-divider are three 
packers for the different grades. 

The rotary machine for separating the bran 
is clearly shown, in Fig. 64, on the top floor. It 
contains two inclined sieves; the top one covered 
with No. 10 wire, and the bottom with No. 18. 
The large bran is separated by the top sieve, and 
the small bran by the bottom. That which _— 
through the bottom sieve is called pollards, or 
thirds. 

On the next—the sixth—floor are placed the 
rotary flour- The flour from the centri- 
fugal dressing-machines in the mill, as has already 
been mentioned, to flour worm conveyors, 
which deliver it to the rotary separator in this de- 
partment. These machines are for the purpose of 
preventing any foreign substance, &., such as 

ieces of paper or string, being left in the flour ; in 
fact, they simply serve the pur of an additional 
safeguard. On this floor are placed a number 
of kers for sacking off the bran, &c. These 
pdileabs consist of a cast-iron cylinder fitted with 
a strap for attaching the sack to the mouth. 
On the fifth floor are a further lot of alternative 
packers for bran and offal, placed on this floor 
for convenience in storage. On the fourth, third, 
and second floors are placed the appliances for 
packing the flour from the redressers. These 
power possers have an arrangement so that the 
sack can be dumped up and down to facilitate 
the packing of the flour into convenient-sized 
bags. The sizes of bags usually adopted in this 
country are 280 Ib. and 140 lb.; the latter are 
used in preference to 280-lb. sacks, because they 
are more conveniently handled. This department 
has a special railway siding running alongside, so 
that the sacks can be packed straight away into 
the special flour-vans without any intermediate 
handling. 

PROVENDER MILL. 


Fig. 65 shows an end elevation of a provender 
mill. The building is situated to the left of the 


wheat-cleaning oro in the block plan of 
il 


the Avonmouth 1 (Fig. 1 on page 296 ante). 
There are six floors, including the basement. To 
the left are situated the bins for stering provender, 
such as maize, oats, barley, &. The oats and 
barley, as described in Article II., were separated 
from the uncleaned wheat by means of separating 
cylinders, and collected and delivered into these 
bins. Most mills find a ready sale for all kinds of 
provender ; and, as nothing is wasted in a modern 
flour-mill, a provender plant is an indispensable 
adjunct to a large milling installation. 
nderneath the bins are a line of mixers, exactly 

similar to those described in Article I. The beans, 
maize, oats and barley are fed by their respective 
mixers on to a reciprocating sieve, which extracts 
any impurities which might have a detrimental 
effect on the subsequent machines. 

Cereals, such as wheat, maize, barley, peas, oats, 
beans, &c., and various by-products in the mill, 
notably screenings, chaff, cockle, and bran, are 
ground in the ‘‘ Dreadnought” grinders, a section of 
which is given in Fig. 66. The material is delivered 
to the machine by means of the revolving feed- 
roller, similar to the feed-roller jn the magnetic 
separator already described in thé wheat-cleaning 
section. The material falls into the eye of the 
stones, and is broken down between the flat chilled 
iron kibbling- plates M, which are fluted with 

rooves similar to the flutes in the break-rollers. 

he kibbling- plates are only used on coarse 
material, such as wheat, barley, and maize. The 
material, having been partly reduced, falls between 
the stones, which are made of a patent composition 
of emery, &c. The ground product is then delivered 
by centrifugal force to the outlet at the side of 
the machine. The hand-wheel D and nut O in 
Fig. 66 are for adjusting the stones. The pressure- 
spring B is adjusted by means of the nut C. The 
haudle A is for parting the stones. This is accom- 
plished by means of the wedge-shaped sleeve F and 
the collar E. The pressure-spring B always keeps 
E close up against the sleeve hen the stones are 
being parted. 

The ‘‘ Dreadnought” grinders are fixed under 
the sieve, and the ground meal by means 
of a spout to the elevator at the bettom. A 
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separate machine of this type is reserved for 
ding each product. When grinding maize the 
ibbling-plates have to reduce the material to a 
convenient size before the stones do their work, 
whereas with barley and oats the machine has 
to be adjusted quite differently, and therefore it is 
better to keep a separate machine for each product. 

The elevators which run up the centre of the 
building deliver the ground meal to the rotary 
sifters on the top floor. These sifters are similar 
in construction to those in the flour warehouse. 
Underneath the sifters on the floor below are 
placed the cylinder or spout kers for sacking 
off the meal. The rest of the building is used as 
a warehouse for storing meal. 

There is one more noteworthy machine included 
in this department—the barley washer and whizzer. 
Certain classes of barley, especially Persian, contain 
a large percentage of dust and dirt similar to Indian 
wheats, and it is advisable to thoroughly wash them 
before grinding. The construction of the machine 
does not differ materially from that which has already 
been described in the wheat-cleaning section. 


ACCESSORIES. 


There are many accessories in flour-milling, but 
we can find room for illustrations and descrip- 
tions of only two of these. One is an employé’s 
elevator, which is applicable for many other pur- 
poses than in flour-mills. This is illustrated fully 
in Figs. 67 to 72 on 505. Foot-platforms and 
handles are athe ge shown in Figs. 67 to 69, on 
an endless rubber belt, which travels at 60 lineal feet 
per minute, and through openings in the 
respective floors to 10 ft. above the top floor, so 
that the workmen may step on and off at any level. 
The belt may be. stopped or started by a cord at 
any floor; and brake and safety levers are fitted, 
as shown in Figs. 70 to 72, so that, by reason of 
the weight of a passenger on a foot-platform, the 
belt is automatically stop after such weighted 
platform passes the top floor. This ensures that 
in the event of a workman neglecting to step off at 
the top floor, the belt will automatically stop, and 
so prevent any accident taking place. 

e other notable accessory is the elevator 
buckets, illustrated in Fig. 73.. These are of 
special form, as shown, which gives a greater 
capacity than the ordinary type. ‘The special con- 
struction enables them to 34 placed one imme- 
diately below the other. They are constructed of 
sheet steel, with riveted joints. At the top of 
the bucket there is a projecting lip for the purpose 
of delivering the wheat so that it does not foul the 
bucket which immediately comes before it. A 
6-in. wide bucket has a capacity on wheat of 30 
tons per hour, a 10-in. a capacity of 100 tons, and 
a 12-in. a capacity of 120 tons. 

In conclusion, we wish to express our indebted- 





ness to Messrs. Robinson for the facilities they 
have afforded us for so fully illustrating the later 
developments in flour-milling. 








THE MANCHESTER ELECTRICAL 
EXHIBITION.—No. II. 

Besipes the small machine-tools to which we 
referred last week, Messrs. G. Birch and Co., of 
Islington-grove, Salford, are showing a new machine 
for weaving wire mattresses. The steel wire of 
which the mattress is to be made is led into the 
machine and passed two or three times round a 
horizontal roller of some 3 in. in diameter. It is 
pressed tightly to the circumference of this by 
another roller, and as the first roller is slowly 
rotated the arrangement constitutes a positive con- 
tinuous feed for the wire. The latter, on leaving 
the rollers, immediately enters the twisting device. 
This consists of a steel plug of the diameter of the 
spirals of which the mattress is to be made, and 
having three or four threads of a spiral groove 
turned upon it of the corresponding pitch. The 
plug is inserted into a well-fitting steel sleeve, and 
as the wire is forced to follow the groove, it emerges 
in the well-known spiral form. As the wire is thin, 
and a fair pressure is required to force it through 
the groove, the plug and sleeve are sliced off at one 
side after the manner of a mouth-whistle, so that 
they may receive the wire as near the centres of the 
rollers as possible. The spiral comes out of the 
twisting device with a rotating motion, and can thus 
thread itself into the previously-formed spiral, and 
so the mattress is built up from side to side. At 
the edges double and triple wires are used for the 
sake of strength, the plug to form these being made 
with a correspondingly wide groove. When a pre- 
determined length of wire has been twisted the 
machine automatically stops, and the attendant cuts 
the wire and starts again. 

Messrs. Frank Pearn and Co., Limited, of Gorton, 
Manchester, are showing the high-speed horizontal 
boring-machine which we illustrate above. This 
machine is capable of a great variety of surfacing, 
boring, drilling, and milling operations, and is well 
and strongly built. The head is adjustable vertically, 
and the bed fixed, contrary to the old practice in 
such machines, while the range of work that can be 
undertaken is very great. e machine is driven 
by a 6}-horse-power motor, running at 650 revolu- 
tions. It has twenty-four speeds and eight feeds, 
all instantaneously changed and reversed, the feeds 
being applicable either to the vertical, longitudinal, 
er cross-transverse. It is shown at work on the 
stand. , 

Two of the motor-driven pumps exhibited by 
Messrs. Pearn are illustrated in Figs. 2 and 3, 
page 507. Fig. 2 ts a horizontal three- 
throw ram-pump, with a capacity of 9600 gallons 








t 
' 
f 
' 


Oct. 16, 1908.] 





ENGINEERING. 














EXHIBITS AT THE MANCHESTER ELECTRICAL EXHIBITION. 

















Fie. 2. Execrricatty-Driven Horizonta, Toree-THrow Pump; Messrs. Frank Pearn anp Co., Limrrep, MancHEsTeR, 











— : Fel gw -_ 





Fic. 3, Exxorricatty-Dr 





1vEN VERTICAL THRreeE THRow Pump; Messas, Frank Peargn anbD 
Co., Limtrep, MancHestEn. 


- 





per hour working under a head of 600 ft., or about 
300 Ib. The rams are externally packed, and 
are 6 in. in diameter by 8-in. stroke. They are 
fixed to crossheads working in guides in the bed- 
plate, as shown. The barrels and valve-boxes 
are all cast independently, and are made inter- 
changeable. A 35-horse-power Westinghouse motor 
drives the pump through double-reduction spur- 
gear, the motor running at 750 revolutions per 
minute. The vertical three-throw ram-pump, shown 
in Fig. 3, has rams of the same diameter and 
stroke as in the previous case, the capacities of the 
two pumps being, therefore, equal. The vertical 
arrangement, however, is much more compact, 
the valve-boxes and barrels in this case being cast 
altogether. The air-chamber on the suction side is 
also formed in the main casting, to save space. In 
both types of pump the makers employ machined 
gearing and poll rag & cut from the solid. 
Messrs. Heenan and Froude, Limited, of 4, 
Chapel Walks, Manchester, exhibit a form of water- 
cooler which we believe to be entirely new in this 
country, though it has been used for some time in 
Australia, where it was developed. ‘‘ Little’s Cooler,” 
as it is called, consists of a horizontal wrought-iron 
cylindrical casing, through which is pumped the 
water to be cooled, the casing being about half full. 
A slowly-rotating shaft in the centre of the latter 
carries a drum formed ofa great number of concen- 
tric cylinders of sheet iron about yy in. thick and 
with about } in. clear space between them. These 
practically fill the casing. In the upper part of 
one end of the latter a fan revolves, driving air 
between the cylinders of the drum and out at the 
other end of the casing. A very large wetted sur- 
face is thus exposed to the action of a brisk 
draught, and the cooling effect is undoubtedly 
great. A small motor drives the fan direct, and 
the drum by means of « double-reduction worm- 
gear. The water flows in the opposite direction to 
the air-current. Remarkably low temperatures 
can be obtained by the apparatus, which, more- 
over, is small and suited for ure in a gas-engine 
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house and elsewhere. Messrs. Heenan and Froude 
also show a model of the refuse-destructor plant 
they have erected at Wood Green, N., and a water 
dynamometer. On their stand is also an element 
of the Foster superheater, in which the ordinary 
superheater-tube has a number of deeply-grooved 
cast-iron sleeves slipped over it, to prevent it from 
being burnt. It is claimed that the construction 
obviates the necessity of flooding the supérheater 
when not in use. 

Messrs. A. Reyrolle and Co., Limited, of Heb- 
burn-on-Tyne, are exhibiting an entirely new 
design of high-tension switch-gear, developed by 
Mr. W. H. Clothier, to which we shall refer later. 
Meanwhile we may commend it to the attention of 
all who are interested in switch-gear, for absolute 
safety appears to have been attained under all 
conditions of use, or attempts at misuse, without 
the sacrifice of compactness or other practical con- 
siderations. On the stand is also a working model 
showing the action of the Merz Price protection- 

ear for alternating current cables, which has 
cou developed in conjunction with the Reyrolle 
switch-gear. When a central station is feeding a 
number of sub-stations they may receive their 
current either through independent sets of cables, 
or through a ring-main passing through every 
station. The latter alternative allows every sub- 
station to be fed from either side, so that if any 
fault occurs, the faulty section of cable between any 
two stations may be wholly cut out without inter- 
fering with the supply. To protect such systems the 
ordinary apparatus does notapply. Reverse-current 
cut-outs are inadmissible, aici in a healthy 
cable the current may be flowing in either direc- 
tion. Over-load cut-outs do not meet the case 
either, for obvious reasons. The Merz-Price gear 
is based upon the fact that in a sound cable, no 
matter how heavily loaded, or in which direction 
the power is flowing, the flow must always be equal 
and in the same direction at both ends of the 
cable; whereas if a fault occurs, power will flow 
to the fault from both sides or from one side only. 
Two small series transformers are therefore put in 
each section of the cable, one at each end, and 
having their secondaries in opposition. These secon- 
daries are connected by a pilot wire, along which, 
when everything is all right, no current flows, since 
the induced voltages are equal and in opposition. 
The occurrence of a fault, however, will reverse 
the current in one transformer and make both 
transformers to act together in causing a current 
in the pilot wire. Connected to this wire are trip- 
ping arrangements which, when energised, brin 
out the switches at both ends of the cable, a 
isolate the latter instantly. It will be seen that 
in no possible circumstances could the Merz-Price 
device isolate a healthy cable, no matter what dis- 
turbance may be going on in the rest of the circuit. 
The instantaneousness of operation under a fault is 
a great safeguard to the other cables and machinery 
in the system. Two hundred miles of cable fed 
by over 50,000 kilowatts of plant are now pro- 
tected by this system, which is largely in use on 
the high-tension network of Northumberland and 
Durham. We understand that it has been put to 
the severest practical tests both accidentally and 
penpoesty. and has been found uniformly reliable. 

he only objection that can be raised against the 
system is the use of the pilot wire, but this isa 
negligible quantity compared to the saving of 
copper effected by being able to work safely with 
a cl ring main. Another exhibit of Messrs. 
Reyrolle’s is a device for discovering whether any 
metal is alive at high-tension or not, an obvious con- 
venience when a man is working on a live board. It 
consists of a sort of staff around which are lapped 
insulated layers of tin-foil to form a condenser. 
One coating of the condenser is connected to a 
metal button at the point of the staff, and the other 
to a spark-gap near the handle of the instrument. 
The other side of the spar'-gep is connected to 
earth. The staff is held by a good ebonite handle, 
and when the point is brought in contact with live 
metal, the capacity charge of the condenser sparks 
across the gap and is easily visible. The employ- 
ment of a condenser, of course, scape anything 
but the minute-capacity current from reaching the 
apesk-qap. kites 

Messrs. Reyrolle show in addition several motor- 
starters fitted up for practical demonstration of 
their properties in starting motors under any load. 
To start, one has merely to follow the simple 
injunction to ‘‘ wait at the first stop till the motor 
starts,” which, with the type of resistance, it will 





—— do empty, if it will start at all under the 
load. The resistance employed is a preparation of 
carbon, which, as it warms up, slowly and auto- 
matically lets more and more current until 
the motor goes away. It is very striking to watch 
the steady and automatic increase in current, as 
shown by an ammeter in circuit. The idea is 
simpler than any of the numerous mechanical 
devices to prevent full voltage being applied to a 
motor too suddenly, and the principle is sounder. 

The General Electric Company, Limited, of 
Queen Victoria-street, E.C., show a great variety 
of apparatus of their own manufacture. Telephone 
apparatus, heating and cooking utensils, and osram 
lamps are exhibited in plenty, and among the 
heavier things is a 600-kilowatt motor generator, 
receiving three-phase current at 6600 volts, 50 cycles, 
and delivering direct current at 500 volts for the 
purposes of the Exhibition. Both armatures are 
mounted on a single cast-iron spider, so that there 
is no middle bearing, the two outer bearings having 
double-race ball-bearings. The plant, therefore, 
starts with exceptionally small current. The weight 
of the plant is about 30 tons. Several smaller 
machines are shown, including a 100-kilowatt 
motor generator for the company’s new osram 
lamp works at Hammersmith, and a little ma- 
chine for charging motor-car batteries. There 
are also numerous motors, both alternating and 
direct -current, all of which, even up to the 
largest size, are fitted with ball-bearings when 
required. On the stand is a Northrop loom at 
work. A small motor drives the loom, and by 
its weight maintains a constant tension on the 
driving-belt. Among the instruments are power- 
factor indicators of the Sumpner type, which are 

articularly useful in order to enable a good power- 
actor to be maintained by the switchboard atten- 
dant, and to guide him in the control of the 
excitation of the machines. 

The hand-operated three-phase oil-switch, shown 
in Figs. 4 to 8, page 510, is also exhibited by the 
General Electric Company. It is suitable for volt- 
ages up to 3000 or so. All that appears through the 
front of the switchboard panel is the handle, which 
raises the crosshead carrying the three contact-pieces 
by means of a system of toggles. The fixed of 
each contact carries flexible brushes on each side 
to ensure good electrical contact, the arcing taking 
place on the end pieces which are designed for the 
purpose. The switch can be tripped automatically by 
the magnet at theside. This only carries a small low- 
tension current, and is energised by a relay, so as 
to bring out the switch under predetermined con- 
ditions of overload or reverse current, and with 
— time-limit desired. Relays to effect this are 
exhibited on the stand. The oil-tank in which the 
high-tension switch-contacts work is of sheet iron 
lined with wood. The contacts of each phase are 
separated by insulating partitions, which, how- 
ever, do not reach down to the bottom of the 
tank, in order that the oil may circulate freely. 
The tank is galvanised, which entirely prevents 
the weeping of oil through the joints, which 
has often been found troublesome. The diagram 
of connections of the tripping apparatus for a 
three-phase switch is shown in Fig. 4, Cur- 
rent transformers on two phases energise magnets 
with shaded poles, which tend to cause the rotation 
of an aluminium disc between the poles. Opposing 
the rotation are other magnets energised from a 
potential transformer between two of the phases. 
On overload or reverse the disc rotates and winds 
up a weight which in time closes a direct-current 
circuit through the trip-coil of the switch. The 
latter is thus opened. The necessity of the disc 
winding up a weight before the trip-coil is energised 
gives a time-lag to the operation of the switch, 
which prevents the circuit being interrupted for 
momentary disturbances. The time - lag ws 
automatically shorter with the severity of the 
reverse or overload current, and may be'set to act 
under predetermined conditions. It will be noted 
from Fig. 4 that the position of the main switch is 
automatically shown by the illumination of lam 
in view of the attendant, one lamp being alight 
when the switch is closed, and vice versd. 

The replaceable fuse, exhibited by Messrs. Bullers, 
Limited, of 6, Laurence Pountney Hill, E.C., to 
which reference was made last week, is illustrated 
in Figs. 9 to 14, page 511. As will be seen, there is 
a cylindrical iron casing, containing a block of porce- 
lain, which can be rotated by a small wheel beneath. 
The porcelain fits freely on the spindle, but its 
correct relation is assured by ono corner of the 





square being chamfered off (Figs. 12 and 13). There 
are five fuse-wires, each of which is screwed toa 
brass block on the top of the porcelain block, passes 
down a hole in the latter, and is connected to a 
common brass collar at the bottom. A spring 
brush leads the current to the one of the top 
contacts upon which it rests, and the current 
leaves by way of the spring-plug, the socket of 
which is solid with the collar to which the fuse- 
wires are attached. A ratchet device, shown in 
Fig. 13, locates the position of the block to put 
any fuse in action. The window at the side of 
the casing allows the condition of any fuse to be 
seen, and the number of the fuse is also visible, so 
that the attendant knows how many more remain. 
By —— sealing-pin at the bottom of the 
casing, the bottom cover, ratchet gear, and porce- 
lain block may be at once taken out, the process of 
removal involving no disturbance of electrical con- 
nections. 

Messrs. H. W. Ward and Co., Limited, of Lionel- 
street, Birmingham, exhibit several machine-tools, 
among which is the four-spindle automatic machine 
shown in Figs. 15 and 18, page 514. The four- 
spindle automatic is a development of the turret 
lathe, but whereas the latter carries out many 
operations, only one tool is working at a time, the 
rest being idle. In the four-spindle automatic, 
four bars of stock are being worked on simul- 
taneously, so that the tools are kept much better 
employed. The stock, which may consist of any 
section of bar or tube within the capacity of the 
machine, is carried through the spindles, which are 
hardened and ground and mounted in adjustable 
bearings in a revolving cylinder. Thus, instead of 
a turret revolving to bring the tools to position in 
succession, the tools are stationary, except as 
regards the traverse for feed, the work coming 
round to the tools instead of vice versd. The tools, 
being fixed, may therefore be held with great 
rigidity on the slide. The tool-slide is operated by 
cams fixed on a drum in the usual way, butin order 
to avoid using a large number of cams a connecting- 
rod and slotted link motion is fitted, which enables 
the tool-slide to travel any desired length with the 
one cam. The cutting-off and forming slides are 
moved by separate cams on the cam-drum, which 
is supported on, and surrounds, the cylinder carry- 
ing the work-spindles. The screwing spindle of 
the tool- head is made to rotate at various 
speeds by means of a cone of gears, so that 
the tap or die may be speeded up when cutting a 
fine thread. In order to facilitate the setting up 
of the machine, or the adjustment of the tools, the 
power drive may be disconnected from the cam- 
drum by raising a handle which disengages the 
friction pulley. The machine illustrated is in the 
act of making bottom bracket spindles for bicycles, 
which it can turn out complete at the rate of thirty- 
eight per hour. It will take stock up to 1 in. in 
diameter, and will turn up to 44 in. long. About 
1 horse-power is required to drive it, and its net 
weight, complete with countershaft, is about 2 tons. 

Boiler fittings are shown by several firms, includ- 
ing Messrs. J. Hopkinson and Co., Huddersfield, 
who exhibit examples of the Hopkinson-Ferranti 
stop-valve, which is so largely taking the place of 
the older types of crown-valve. Messrs. Schaffer 
and Budenberg, of Whitworth-street, Manchester, 
have an enormous number of their pressure-gauges, 
recorders, &c., on view, also injectors, tachometers, 
lubricators, steam-traps, pyrometers, &c. The 
Vulcan Boiler and General Insurance Company, 
Limited, of 67, King-street, Manchester, exhibit 
principally fusible plugs and boiler-testing appa- 
ratus, of which doeir long experience should 
guarantee the efficacy. Sections of their plugs 
are on view, and the feature of them is that 
the fusible metal is entirely protected from any 
incrustation which might prevent it acting freely. 
The copper pi “which forms the core of the 
plug cannot 


iece 
bom into the fire when the annulus 
of fusible metal has melted, but hangs from the 
seating in full view of anyone looking into the fur- 
nace. This provision gives the fireman the _—_ 
tunity of discovering his mistake in time should he 
have lit the fire with an empty boiler—a blunder 


which is not unknown. The Vulcan Company also 
show a very light pump for boiler-testing, built 
somewhat on the lines of a motor-car tyre-inflator. 
It has a capacity of 6 cubic inches per stroke, and 
with it a man can test a boiler up to 300 Ib. per 
square inch. It is made in gun-metal, and weighs 
only 21 1b. complete in a case, with all fittings, 
hose, gauge, &e. 
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THE INTERNATIONAL ROADS 
CONGRESS.—No. I. 


Tue first International Congress on Roads was 
formally opened at Paris on the 11th inst., under 
the presidency of M. Lethier, Inspector-General 
des Ponts et Chaussées. The Congress has been 
initiated by the French Government, and is under the 
direct patronage of the President of the Republic. 
The most careful and systematic arrangements have 
been carried out to secure an effective representation 
of foreign Governments, of leading scientific and 
engineering societies, and the attendance of the 
chief experts on highway matters, and there is 
every reason to believe that the new movement, so 
happily started, will be of great permanent value, 
and that the Congress will be a brilliant forerunner 
of many similar gatherings. 

It is proper and fitting that the first Congress 
should be held in France, which is renowned for the 
excellence of its facilities for intercommunication. 
Moreover, the policy of the French Government 
has for centuries been of the most enlightened 
description in this respect, and La Grande Nation 
has held the lead in highway administration since 
1712, when the magnificent organisation of Les Ponts 
et Chaussées was definitely established. The pro- 
ceedings at the opening meeting, held in the great 
hall of the Sorbonne, were of a simple but dignified 
character, and were carried out most successfully, 
in accordance with arrangements made at a pre- 
liminary meeting of the organising committee and 
the principal official delegates. It was decided 
that the speeches of the foreign delegates, in reply 
to the welcome of the President, should be en- 
trusted to two delegates speaking German, two 
speaking Koglish, and two speaking French, the 
English orators representing America and Great 
Britain respectively. The response of foreign 
Governments to the invitation of France to send 
representatives to the Congress has been most 
cordial. Germany and Belgium each have sent ten 
official delegates. The United States of America 
is represented by a commission of three members, 
and there are also commissions from the States of 
Massachusetts, Mississippi, New Mexico, and from 
Washington. Spain and Switzerland send five 
Government delegates; and other Governments 
all over the world, including China, Japan, Bul- 
garia, and Uruguay, are also taking a part in the 
Congress. 

The number of official delegates of the French 
Government is nineteen, and they represent the 
departments of the Ministers of the Interior, of 
Foreign Affairs, of Agriculture, of Commerce and 
Industry, of the Colonies, of Public Instruction 
and Fine Arts, and of War. This representation 
of the French departments aptly indicates the 
importance of the Congress and the views of the 
French Government regarding it. 

Great Britain and Ireland are represented by 
Mr. H. P. Boulnois, deputy chief engineer, in- 
spector of the Local Government Board for 
England, and by Mr. C. Cowan, M. Inst. C.E., 
chief engineering inspector of the Local Govern- 
ment Board for Ireland. Scotland is not ofticially 
represented, probably because there are no engi- 
neers on the staff of the Local Government Board 
in that country. 

The opening sitting of the Conference in the 
great semicircular hall of the Sorbonne was an im- 
pressive function, and the speeches of the Minister 
of Public Works and of the President of the Con- 
ference were excellent specimens of oratory and 
cordiality, and indicated in a brief yet striking 
manner the importance of the gathering and the 
hopes of its originators for a most successful 
gathering. 

The speeches made, in reply, by representatives 
of Germany, Austria, Belgium, Russia, the United 
States of America, and Great Britain were excel- 
lent in their tone and matter, and none erred on 
the side of prolixity. The brief speech of Mr. Percy 
Boulnois, on behalf of England, was most felicitous. 
He referred to the fact that France had always been 
the pioneer nation in the matter of good roads, and 
said England endeavoured to follow the lead of 
France, though it had not yet secured a national 
service of trained engineers devoted to highway 
administration like the venerable but virile organi- 
sation of Les Ponts et Chaussées, which has during 
two centuries controlled the main arteries of traffic 
in France. He reminded his hearers that many 
engineers could provide a so-called dustless road, 
but the critical question was that of cost; and, 





further, that just as a well-kept house requires 
dusting, so the most perfect road would always 
require to be kept clean. 

The opening sitting occupied less than two hours, 
and an agreeable innovation was the interpolation 
of suitable national music at appropriate intervals 
between the speeches. The President of the Re- 
public gave a reception to the members of the 
Congress on the 15th inst., and the City of Paris 
is receiving them at the Hotel de Ville. There is 
much evidence in the general programme of the 
systematic and logical thought which is so emi- 
nently a French characteristic. 

Some weeks ago ninety-eight papers submitted 
for discussion were circulated in three businesslike 

rtfolios to all members of the Congress then 
invited, and it is somewhat difficult to see how 
they can all receive the attention they deserve 
in the time available. About one-fourth of the 
papers are by British or American authors, and 
many interesting communications have also been 
received from Germany, Austria, and elsewhere. 
A hurried perusal of these numerous papers has 
led the writer to the opinion that there is nothing 
of an epoch-making or strikingly novel character 
in them. There is in many of the papers a ten- 
dency to confuse good ideas with imperfect prac- 
tical applications of them, and it is not perhaps 
strange to find that the minds of road-makers 
appear to tend to run in a groove. 

The dust question is dominant, and the use of 
tar is generally recognised as the only practical 
cure or palliative. All the writers appear tu recog- 
nise that motor traffic has come to stay and in- 
crease, and that the roads must be adapted for it. 
Some interesting papers deal with the question 
whether it is better to repair macadam roads by 
patching or by sheeting. Evidently the true road- 
mender will adopt both methods, according to the 


special conditions of the road requiring repair. | P 


Interesting suggestions are made by several members 
of automobile clubs for the systematic use of well- 
designed direction, warning, and distance posts of 
a uniform character over large areas, and clever 
designs conveying information graphically are 
presented. 

Several Continental papers refer to ideal roads 
of great width, with separate ways for motors, 
bicycles, and ordinary traffic; but some writers 

roperly take the view that the main roads of 

rance can be made all that is necessary for the 
comfort of all classes of wayfarers at moderate ex- 
pense. Questions relating to curves and gradients 
are ably discussed, and there is a concensus of 
opinion in the papers of British and Continental 
writers that the radius of curves should not be less 
than about 2 chains. An interesting suggestion is 
made that by an improvement in the gear of motor- 
cars the unduly great stress put on the road sur- 
face in starting or changing speed can be reduced. 

One of the most valuable papers is that of Mr. 
Rees Jeffries, Hon. Secretary of the Roads Im- 
provement Association, who has, after great labour, 
presented most clearly a comparison of the methods 
and cost of road maintenance in the principal 
European countries and in India. This remarkable 
paper is of great permanent value, and is certainly 
the feature of the contributions by the English- 
speaking members of the Congress. The same writer 
has also collected exhaustive information regarding 
the application of dust-laying or dust-preventing 
materials to roads in England. 

As already stated, the application of tar is the 
dominant idea at the Congress, but little mention 
is made of water-gas or oil-tar, which has some 
special advantages. The present output of this 
kind of tar is about 84 million gallons per annum 
in the United Kingdom, and the writer can testify 
to its ease of application and its efficacy in dust- 
laying and waterproofing a road over a period of 
some months with one coat. Ordinary coal-tar is, 
however, the tar most spoken of, and this is not, 
perhaps, remarkable, as about 180 million gallons 
of this tar are annually produced in Great Britain. 

The exhibition in connection with the Congress 
is very interesting, and there are six or eight diffe- 
rent kinds of tar-spraying machines of French, Ger- 
man, and English manufacture, including amongst 
the latter Aitken’s machine, which obtained the gold 
medal in the competition. near London last year. 
This machine has evidently a great future before it, 
but the price of the large machine exhibited is high, 
and it is to be hoped a _ and cheaper machine 
of this ¢ may soon on the market. It is 
right to add that these machines are made in two 





sizes, but either costs more than a first-class stcam- 
roller. 

The American exhibit includes some excellent 

hotographs taken by Mr. Page, director of the 

ighways Department of the United States Govern- 
ment, which serve to show that the dust raising by 
motor-cars is mainly done by the driving wheels, 
and does not greatly depend on the form of the 
body or the air currents under it. 

Germany shows excellent models of improved 
road surfaces, with proper adjustments of shape at 
curves, and also practical examples of Kleinflaster 
or Donax paving. Amongst the most interesting 
French exhibits are diagrams showing the area of 
stone paving, wood paving, ordinary macadam, and 
tarred macadam, in the city of Paris for each year 
over a long period. These show that the area of 
asphalt roadways has remained practically sta- 
tionary for many years, whilst that of wood paving 
has enormously increased. A French writer gives 
the cost of wood paving at lls. 94. per square 
yard, and of mn at 12s. to 13s,, and it is difii- 
cult to understand why asphalt has not gained in 
favour. There is some reason to believe that 
labour questions have had an influence on the 
subject. On the other hand, exhibits of armoured 
asphalt, which can be laid close up to tramway 
rails, are shown by a French company. 

Stone-breaking machinery is not shown at the 
Exhibition, and this appears to be due to the fact 
that hand-broken stone can still be economically 
obtained in France. 








NOTES FROM THE UNITED STATES. 
PHILADELPHIA, October 7. 

Makers of machinery are gathering in orders for 
all manner of shop-work. Shop, mill, and factory 
managers are improving shop equipment in view pf 
the return of better times. Electrical equipment 
lants continue to buy additional «quipment, which 
is to be installed this winter. The demand for small 
motors for industrial plants is an important feature. 
Cuba and South America continue to be good buyers. 
Blast-furnaces are to be erected at Youngstown, Ohio, 
and equipment is being called for. Lathes and tools 
are being shipped this week from Cincinnati, Ohio, to 
Sydney, Australia. The Chicago, Milwaukee, and St. 
Paul Railroad is in the market for 40,000 dols. worth 
of too!s for its shops at Deer Lodge, Idaho. The 
Bessemer and Lake Erie Railroad is in the market for 
twenty - four freight and passenger engines. The 
structural orders for the past week amount to 23,000 
tons, of which the American Bridge Company, a 
branch of the United States Steel Corporation, took 
45,000 tons. Plate-mills all over the country have 
been booking big plate orders during the past few 
days. The demand is coming from car and boat- 
building companies. Large tonnages of plate wil] be 
placed soon, and especially because of the exception- 
ally low prices. There is also a better demand from 
many railroad shops for iron and steel for repairing 
purposes. Nearly all the railroad companies have 
now started to repair their cars, which have been 
standing idle for months. A great deal of work has 
been figured on during the past month, and: the mill 

eople are now awaiting the orders. It is only 
fous weeks to election, and the country will then 
know what manner of administration it is to have. 
The activity in the various coke fields is a good omen. 
This week large contracts will be placed. Coke- 
makers have been asked to figure on supplies to last 
buyers all through 1909, There are also intimations 
that very large contracts for pig iron will be placed 
next month, material to be delivered during the year. 
Large consumers generally are beginning to figure on 
next year’s necessities with a view, it is understood, 
of covering next year’srequirements. Roundly speak- 
ing, one-third of the iron and steel-making capacity 
is idle. About 50 per cent. of the iron and steel- 
buying capacity is out of the market; This explains 
the low prices. Up till October last year premium 
prices largely prevailed. Nearly all the structural 
steel requirements of Atlantic Coast cities are made at 
Bethlehem, Pa., where 12,000 men are employed. 
This plant is running full time in its structural 
department. 





Bevetan Brast-Fornaces.—There were 30 furnaces in 
blast in Belgium’ at’the commencement of October, as 
compared with 35 at the commencement of October, 
1907. The number of furnaces idle at the commence- 
ment of October, this year, was 12, as compared with 6 
twelve months previously. The total of 30, representing 
the number of furnaces in blast in Belgium at the com- 
mencement of October, this year, was made up as follows : 
—Charleroi group, 11; Liége group, 14; Luxembourg, 5. 
The production of pig in Belgium in September was 
99,810 tons, as compared with 116,610 tons in September, 
1907. The aggregate output to September 30, this year, 
was 882,510 tons, as — with 1,067,250°tons in the 
corresponding period of 1907, 
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CORRUGATION OF RAILS. 
To THE Eprtor or ENGINEERING. 

Srz,—I have read with interest the recent corre- 
spondence appearing in ENGINEERING on the subject of 
rail corrugation. The subject is one I have studied for 
many years, and I would refer your readers interested in 
the phenomena to the papers and discussion read both at 
the Congress of the Tramways and Light Railways Asso- 
ciation, held in London, that of the International 
Light Railway Union, held at Munich, at both of which 
I was present. 

The former, by Professor C. A. Carus- Wilson, was gene- 
rally admitted to be one of the most valuable contribu- 
tions made to engineering science, and I have no hesita- 
tion in saying that any student of the subject who masters 
this lecture, together with the a by the same author 
on “Train Resistance,” read before the Institution of 
Civil Eagineers this year, will have gained in the simplest 
manner a clear conception of the subject—not only of 
corrugation, but of traction. 

The conclusions of the Brussels Committee, reported 
by Herr Busse, formed one of the most disappointing 
treatises on the subject it is —— to read, and may be 
read as a splendid ip me how the problem ought not 
to be approached or studied. 

It would occupy too much space in a letter to comment 
upon this disappointing report, but I should like to 
suggest to your readers one important consideration 
which has been neglected by every writer or speaker upon 
the subject hitherto. I refer to trajectory traction. For 
the benefit of those who at this late hour are not acquainted 
with the ‘‘ conformity line,” I might say that the tra- 
jectory effect is obtained by making as much, or even 
more, provision for transverse irregularities as is ordi- 
narily provided for vertical irregularities by means of 
springs. 

The only curve published to my knowledge dealing 
with this important question of transverse value ae 
in the EHlektrische Bahnen u. Betriebe, of Septem 4, 
1906, Fig. 552, in which it will be seen that, even with a 
transverse displacement of the wheels of 20 millimetres 
for a given weight of carriage, the transverse value is only 
about 100 kilogrammes. 

The subject is also touched upon, but much more lightly, 
in *‘ Les Oscillations du Matériel des Chemins de Fer,” by 
Georges Marié, published by H. Dunod et K. Pinat. 

Both of these writers must be read with caution, as 
although both of them advocate trajectory traction, they 
do so quite unwittingly, which makes their arguments of 
the more value. 

I am sorry to say that, particularly in Eagland, there is 
a large class of engineers who find no difference, or see 
no importance in the difference, between the straightness 
of the line naturally made by a mass in motion, and that 
of a length of railway metal. It does not matter whether 
a carriage weighs 10 tons or 40 tons, the natural line of 
such a mass in motion is a mathematically straight line, 
and so long as we in our railway or tramway practice 
are pitting that line against the more irregular line of the 
so-called straight rails, it is useless to discuss rail corru- 
gation at all, use, after all, rail corrugation is not 
a disease, it is only a symptom, and is in any case a 
much finer question than the principle underlying trajec- 
tory traction—the neglect of which gives us almost 
universally to-day carriages which oscillate and produce 
fatigue in the traveller and a few other disagreeable 
things to an al ther uncalled for extent. 

Just as Dr. leeby has shown that temperance re- 
formers have failed to make the desired progress because 
they attacked drunkenness which, objectionable as it 
undoubtedly is, is insignificant in its effect upon the 
human race in comparison with the infinitely more ter- 
rible and permanent insanity, so those who attack rail 
corrugation will make no progress by attempting the 
treatment for a slight symptom, while there remains 
unconsidered such an im ¢ prime factor as that I 
have indicated above, and one so simple that the veriest 
tyro in science can immediately grasp it. 

Yours truly, 
J. SUTHERLAND WARNER. 

Dartmouth-street, Queen Anne’s Gate, Westminster, 

8.W., October 5, 1908. 





EXPERIMENTS ON ROTATING DISCS. 
To THE Eprror or ENGINEERING. 

S1a,—I trust Professor Stodola will perceive, on again 
referring to my account in Dublin, as reported by you, of 
the experiments made by Mr. Brown and myself, that I 
expressly disavowed any attack on the reliability of the 
formule given by him, when the conditions with which 
he guarded them are fulfilled. The experiments were 
made, in fact, with full knowledge that those conditions 
were not fulfilled. It may seem silly to make experi- 
ments in which the conditions of a given a not 
fulfilled, and then compare the results with t of a 
formula which assumes that they ate fulfilled ; but engi- 
neers, as well as other people, are petually doing so 
and quite in the habit of knowing that very often a rule 
or formula based on a theory is reliable even when the 
conditions of theory are far from being exactly fulfilled, 
in the sense that it will predict results quite near enough 
to the truth for ordinary pu in many such cases; 
and that, moreover, it may be important to be able to 
distinguish between cases in which close agreement with 
the conditions of theory is necessary from ones in which 
it is not, in using the rule or formula. 

The question the experiments were aked to answer 
was:—"*Is the theory of thin discs good enough for 
disc A and disc B?” The experiments seem to say, ‘It 
is nearly, perhaps, allowing for the defects of india- 
rubber, quite enough for disc A, but it is not good 
enough for disc B,” 





THE MANCHESTER ELECTRICAL EXHIBITION. 
(For Description, see Page 506.) 
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lus and Poisson’s ratio with a view to seeing whether 
such variation might throw light on the interesting dis- 
crepancy Professor Stodola refers to, relating to the dia- 
metral extension of disc B. Mere error of measurement 


I most fully agree with Professor Stodola’s remark as 
to the difficult and laborious nature of the mathematical 
work in the matter; and I have not made any theory of 
thin flat perforated discs having a varying Young’s modu- 
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THE MANCHESTER ELECTRICAL EXHIBITION. 




















S 
Wi 
Sg 


N 
aS 
D NR 

Ny 


N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
NY 
N 
> 
N 
NN 
NY 
Ny 
NN 
N 
N 
> 
N 
S 











(For Description, see Page 506.) 
Fig .10.PLAN WITH TOPCAP REMOVED 














1g. 13. Th LINE C.C. 
Pig. oneyzgn an aspe C.-C 





Fig. 11. SECTION ON LINE A.A. 








Fig. 14. 


SECTION ON LINE C.C 
) 





VY 
tlh 







D 
Le 


- 


WME 


Z Vy 





Fies. 9 To 14. Tae ARNeEss-Denny Macaztine-Fuse; Messrs. Boiiers, Liarren, Lonpon. 


seems precluded by the consistency of the resulta at 
different speeds, and, further, by Mr. Jessop’s remark on 
the consistency of the measurements of disc A with those 
of disc B, allowing for the hole in the latter. 

The theoretical curve for disc A, Fig. 19, was based on 
a theory which merely assumed the existence of radial 
and tangential, which I think would be better called 
hoop, stresses alone ; that the disc is solid, and has an 
external radius, where the radial stress vanishes. I am 
much indebted to you, Mr. Editor, for saving me the 
trouble of referring to other remarks of Mr. Jessop. 

I am, yours truly, 
uRice F. FirzGERa.p. 
Queen’s College, Belfast, October 6, 1908. 








THE DEVELOPMENT OF PALESTINE. 
To THER Eprtor oF ENGINEERING. 

Sir,—I am quite surprised that up till this date nothing 
has been contributed to your valuable paper concerning 
the great new era now opening this country for different 
enterprises of engineering works. I may point out to 
ard readers that this country is in its infancy of deve- 
opment, and much capital can inv with 
security with the present Government, which will prove 
beneficial to the English capitalists and to the develop- 
ment of the country. I may give some hints of such 
enterprises which may interest some of your readers. 
Petroleum, carboniferous shales of great commercial 
value, bitumen, mineral spring waters of excellent 
qualities, land irrigations of extensive value, electric 
trams, and machinery, motor-cars, and industrial machi- 
nery of every description. 

en years & firm started in Jaffa, Palestine, with 
the name Anglo-Palestine Engineering and Trading Com- 
pany, with the sole aim to develop the British industry, 
and it is surprising how much has been done in this 
direction. 

_l understand that this same company will be glad to 
give free any information about different enterprises con- 
cerning this country. 

Hoping these few lines will prove beneficial to your 
readers, 

Believe me, yours faithfully, 
D. G. 


a PETRIDES. 
Jaffa, Palestine, September 27, 1908. 





‘““GUEST’S LAW OF COMBINED STRESSES.” 
_ To THe Eprror or ENGINEERING. 

. Sik,—First of all let me thank Mr. Scoble for his 
interesting reply to my last letter on the above subject. 

should also have been interested to know exactly how 
7 torque was applied in Mr. Scoble’s experiments. 
Next let me turn to one or two points in Professor Smith’s 
reply to ‘‘Rankinite.” Professor Smith apparently holds 
the opinion that Rankine used the same safe working 
stress for all cases of combined ing and torsion as for 
cases of simple bending ; and, in support of this view, he 
quotes a passage from Ranki ne’s “Steam ine,” which 
18 certainly quite definite when taken alone. Now let 





me give a quotation from Rankine’s ‘‘ Machinery and 
Millwork,” Section 466, — 

“When a given twi moment M is combined with 
a given bending moment M’, make ./ (M? + M’) + M’ 
= M”, and find the diameter uired in order to 
safely a twisting moment M”.” Taken alone, this passage 
also is quite definite. A little further on Rankine says :— 
‘*The conditions which the diameter of a shaft ought to 
fulfil are expressed by the following equation— 

#—sp-—q=0, 

in which for s is to be put a safe working value of the 
resultant stress (say 8000 lb. per square inch).” 

Surely 8000 lb. per square inch is a somewhat low 
stress for cases of simple bending. ‘Let us consider how 
Rankine may be supposed to have designed a shaft, if 
Professor Smith is right. First consider a shaft in 
simple torsion. Let it be subjected toa twisting moment 
of ton-inches ; let the safe stress in simple bending 
be 4 tons per square inch, and the safe stress in simple 
torsion 3 tons per square inch. Then, by the ordinary 
formula, the diameter of the shaft comes out at 9.48 in. 
Next consider a shaft subjected to the same twisting 
moment, and, in addition, to a bending moment of 100 
ton-inches. By Rankine’s formula the equivalent bend- 
ing moment comes out at 305 ton-inches. 

A ing to Professor Smith, this is to be treated as a 


simple bending moment, and ti lore we may ase the 
higher working stress. The diameter of this s then 
comes out at 9.2 in.—i.¢., less the diameter of the 
firat shaft. 


Does Professor Smith really believe that Rankine’s 
disciples have been in the habit of designing shafts in this 
manner ? 

Surely the real fact is that it does not matter whether 
we calculate an equivalent aes ane or an equiva- 
lent twisting moment, provided that we choose a suitable 
working stress for any particular case. . 

In the caee given above it is much more probable that 
the lower stress would have been used with Rankine’s 
formula. The diameter of the shaft then comes out at 
10.1 in., as compared with 10.9in. by Guest’s formula. 
But the safe stress in simple bending might very well have 
been rather higher—say 44 tons per aquare inch. 
diameter of Rankine’s shaft would probably remain as it 
was. Guest’s would come down to 10.5in. Far be it 
from me to dis Professor Smith’s excellent article. 
a article has drawn a & as striking manner 
to the very great we gg hy 3 experiments. 
I am chiefly concerned to show that Rankine’s formula 
is not nearly so erroneous in practice as Professor Smith 
would have us believe. 

ndeed, in the light of Guest’s experiments, there is no 
reason why it should not give quite as good results as 
Goest’s formula. 

Whatever be the ultimate fate of the latter, I venture 
to suggest that Rankine’s formula is, and must remain, 
in a certain sense, true—i.¢., as regards the production of 
&@ maximum tensile stress, though that stress may not be 
the factor which determines the yield-point. Guest’s 
formula will also remain true as regards the production 








The | tests to the elastic tensile strength appears to be 





of a maximum shearing stress, but Guest's formula is lees 
capable of universal application. 
_ That the maximum shear-stress theory does not hold 
in the case of cast iron is shown by the fact that cast iron 
in simple torsion invariably breaks at an angle of about 
45 deg.—i.e., cast iron in torsion does not by shear- 
inp by tension on a maximum tension area. 

king at the three equivalent bending-moment for- 
mule at present in the field, I have been struck by the 
fact that they are all particular forms of the more general 
expression 

L=hM+kJ/M* + 1% 

where h and k are constants, which for steel and copper 
could probably be supplied from Guest's results. 

May it not be that, as the ductility of materials in- 
creases, 80 the foci of this ellipse approach one another, 
till, finally, the foci coincide, h becomes 0, k becomes 1, 
and we have Guest’s formula. From this point of view, 
the fact that Guest’s results approximately agree with 
the maximum shear stress becomes a mere coinci- 
dence, and the theory requires further evidence of a 
different kind. 

Professor Smith mentions the evidence of the micro- 
scope. Of course, I may not have got a correct idea of 
what is meant by microscopic examination, but it seeme 
to me that, material is stressed in shear, sliding 
due to the shearing stresses must take place and become 
visible beneath a powerful wage How this bears 
upon the question of the factor which determines the 
yield- point I do not quite see. 

An expression of form 

L=hM + (1—h) JM? + ‘D2 
would be capable of universal application from sim 
bending to quale torsion, from highly ductile mceele 
to very brittle. 

We should only require to know the safe tensile stress 
and the constant A for the ial under ideration. 
The constant h ought to bear some ascertainable relation 
to Poisson’s ratio. 

I should be much obliged to Professor Smith if he could 
give any explanation of the fact that the ratio of the 
elastic shear strength of steel as determined by torsion 
tween 
0.5 and 0.6, whereas this ratio as determined by shearing 
tests is between 0.7 and 0.8, which latter figures agree 
with the generally an values of Poisson’s ratio. 

The above-mentioned extraordi variation in the 
value of a ratio which ought to be fairly constant appears 
to me of the greatest importance, and it may well be that 
the truth, or otherwise, of Guest’s theory lies in the ex- 
planation. 

Trusting that I have not trespassed too much upon your 


8) 
ies I am, yours truly, 
Huddersfield, October 6, 1908. P. T. Crowruer. 





To THe Epiror or ENGINEERING. 
Srz,—The letter from ‘* Rankinite” in your issue of last 
week explains 
he has not followed the 


his difficulty, and makes it clear where 
original article. I was under the 
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impression that the first part of the article made the 
matter clear, and so I did not explain the case of the crank- 
shaft so fully. There may be other engineers as well as 
your correspondent who have not understood the matter, 
and I will attempt, at no distant date, to put the matter 
of the crank-shaft more simply. As my original article 
was somewhat lengthy, I was afraid that by elaboratin 
the crank-shaft matter I should weary your readers. 
will take an early opportunity to explain the matter. 


Yours faithfully, 
C. A. Smitn. 
East London College, University of London, 
October 8, 1908. 





THE MONOCULAR PRISM FIELD-GLASS 
FOR THE ARMY. 
To THe Epitor or ENGINEERING. 

S1r,—On the above subject (see the letter on page 419, 
issue of September 25), may we be permitted to suggest that 
it is nob necessary to go to Germany for prism glasses to 
fulfil all military requirements? On the contrary, we 
must point out that we were the first to demonstrate the 
practicability of using larger object-glasses for these in- 
struments, and that our ideas have since been copied by 
most of the German makers, except, of course, in the 
chief essential—the ‘‘Iris” diaphragm—for the applica- 
tion of which to prism glasses we fortunately hold the 
patent rights. 

Further, we may mention that we are the only makers 
who send their glasses to be tested at the National 
Physical Laboratory at Kew before offering them for sale. 
This means that the purchaser has in the Kew certificate 
a proof that the glass has psssed the most severe tests 
for adjustment, definition, achromatism, &c. 

We remain, yours faithfully, 
. AITCHISON AND Co. 

428, Strand, London, W.C., September 30, 1908. 





THE BREAKDOWN AT LOT’S-ROAD. 
To THe Eprror or ENGINEERING. 

Srr,—The report of the mishap at the Lot’s-road gene- 
rating station of the Underground Electric Railways 
Company supplies food for much consideration as to the 
efficiency (as ards reliability of supply) of the many 
large power stations now in use or in course of erection. 

It has been stated by some that sectionalisation of the 

wer-house, however complete, never renders it immune 
rom temporary breakdown. Whilst not disputing this 
statement, I would point out that.a small alteration in 
the arrangement of the oil-switches would have — 
prevented such a mishap as occurred on the 3rd inst. It 
is obvious: that, had the oil-switch above the defective 
transformer not been rendered useless by the short- 
circuiting of its leads, the sphere of action of the t py mw 
accident would have be2n entirely locally confined. Suc 
a condition would undoubtedly have been realised had 
the entering and leaving cables bean completely separated 
by passing into, and out of, the switch compartment at 
opposite ends. 

I would also remark that in the case of power systems 
possessing several interconnected stations running in 
— sudden transference of load, especially such a 
oad as 25,000 kilowatts at 11,000 volte, from one power- 
station to another is very apt to cause surges throughout 
the entire system. Some of the American, and at least 
one of the English, power companies have suffered 
severely from surges of this kind. The remedy for com- 
plete ‘‘ shut-downs” which is sometimes suggested, in sub- 
division of the load amongst several generating-stations, 
may therefore prove worse than the disease which 
prompis it. 

Your truly, 
Oswatp T. Davis, 

24, Cardigan-terrace, Heaton, Newecastle-on-Tyne, 

October 13, 1908. 





Co.Lour AND TeMPERATURE.—In a paper presented to 
the Russian Physico-Chemical Society, W.' Kurbatow 
describes some experiments on the changes in colour 
accompanying temperature variations. In some cases he 
cooled the substances down to — 180deg. Cent.; in others 
he heated them up to 1100 deg. Cent. With lower tem- 
peratures most colours became fainter; this was noticed 
for greenish yellow, yellow, orange, red, purple, possibly 
also for violet. This diminution in light intensity at 
lower temperatures was never noticed, however, with sub- 
stances of blue, indigo and light blue, bluish green, and 
pure ape colours. Metals, and substances displayin 
metallic lustre, did not change their colour intensity an 
tint in liquid air. 





Contracrs.—We understand that among recent con- 
tracts Messrs, Ed. Bennis and Co., Limited, Little 
Hulton, have received orders fiom the Lancashire 
Yorkshire Railway Company for 16 Bannis stokers and 
compressed-air furnaces for their Formby Power-House, 
and from Messrs, J. Watson and Sons, Whitehall Soap 
Works, Leeds, for 10 stokers and compressed-air furnaces. 
From Messrs. Chance Brothers and Co., Limited, Glass 
Works, Smethwick, they have obtained a contract for 
coal-conveying plant for unloading and conveying from 
barges to gas-producer plant at the rate of 18 tons per 
hour, and. from the Musgrave Spinning Company, 
Limited, Atlas Mills, Bolton, for coal-handling plant 
with overhead bunkers for seven Li shire boilers.— 
Messrs. Kynoch, Limited, Lion Works, Witton, Birming- 
ham, have secured a contract for the supply of pumping 


plant to Dawley District Council. The plant will consist 
of two sets of 
turbine pumps, 


plants, and 


-engi and suction 
the latter b ther and Platt. 


e latter by Messrs. Ma 





NOTES FROM THE NORTH. 
Gtascow, Wednesday. 
G Pig-Iron Market.—Last Thursday morning 
the political outlook caused depression in the pig-iron 
market, and a flat tone prevailed. The turnover con- 
sisted of about 3500 tons of Cleveland warrants at 50s. 3d. 
cash, eighteen days, and one month, and at 50s. 2hd. 
eleven days. Closing sellera quoted 50s. 3d. cash and one 
month, and 50s. 4d. t months, and buyers quoted 1d. 
less in each case. Hematite was nominally lower at 603. 
sellers one month. In the afternoon the market was 
again very weak, and Cleveland warrants declined still 
further. Three lots—1500 tons—at 493. 104d. one month, 
comprised the whole business. At the close of the 
session the quotations were 493. 9d. buyers, and 493. 104d. 
sellers, for each of the three itions—cash, one month, 
and three months. On Friday morning the market 
opened rather steadier, but only 2009 tons of Cleveland 
warrants were dealt in at 493. 8d. and 49s. 9d. one month, 
and 493. 9d. three months. The closing prices were 
493. 104d. cash, one month, and three months sellers, 
with buyers at 14d. less for each position. In the after- 
noon the tone of the market was inclined to be firmer, 
but the dealings were again small, and only amounted to 
1000 tons at 493. 84d. twenty-two days and 49s. 10d. one 
month. The session closed with sellers quoting 49s. 104d. 
cash and one month, and 493. 11d. three months, while 
buyers’ quotations were 493. 94d., 493. 10d., and 49s. 944. 
ne On Monday morning a firm tone prevailed, 
and Cleveland warrants changed hands at 50s. 2d. cash, 
with sellers over. The other closing quotations were 
503. 24d. one month and 50s. 3d. three months sellers. In 
the afternoon the improvement was not maintained and 
the tone was easier. The business amounted to 6000 tons of 
Cleveland warrants at 493. 10d. cash, from 493. 104. to 503. 
twenty-five days, 493. 11d. ten or. 50s. December 2, and 
at 493. _. and 50s. three months. At the close sellers 
uoted 493. lld. cash, and 503. one and three months 
n Tuesday morning the market was quiet, and 1000 
tons of Cleveland warrants were done at 493. 94d. one 
month, with buyers over. At the close sellers quoted 
493. 104d. cash and one month, and 50s. three months. In 
the afternoon the market was dull, and only three lots of 
Cleveland warrants were done at 493. 9d. and 493. 84d. 
cash and 493. 10d. one month. Closing quotations 
were easier at 49s. 9d. cash, 493. 10d. one month, and 
49a, 114d. three months. When the market opened to-day 
(Wednesday) the tone was very weak, and there was little 
doing. The business consisted of 500 tons of Cleveland 
warrants at 493. 6d. fifteen days, and closing sellers 
uoted 493. 6d. cash, 493. 7d. one month, and 493. 9d. 
three months. At the afternoon session flatness again 
prevailed, and the only dealing consisted of one lot of 
Cleveland warrants at 49s. 34d. cash. The market closed 
wéak with sellers quoting 49s. 44d. cash and 49s. 6d. one 
month, with buyers at 49s. 4d. for each position. There were 
no three months quotations. The following are the 
market quotations for makers’ (No. 1) iron:—Clyde, 62s.; 
Gartsherrie, 623. 6d.; Summerlee, 63s.; Calder, 643; 
Langloan, 683.; and Coltness, 89a. (all shipped at Glas- 
w); My, me (at Ardrossan), 63s.; Shotts (at Leith), 
3.; and Carron (at Grangemouth), 653. 


Sulphate of Ammonia.—There is little business doing in 
sulphate of ammonia this week, but the tone is steadier. 
Tbe market price to-day is from 11/. 7s. 6d. to 11/. 10s. 
per ton for prompt delivery, Glasgow or Leith. The 
amount shipped from Leith Harbour last week was 
2160 tons. 

Scotch Steel Trade.—No improvement falls to be re- 
corded in connection with affairs in the Scotch steel trade. 
New business is very slow in coming forward, but an 
early pp ee is being looked for owing to the 
number of orders recently placed with Clyde shipbuilders. 
The export trade is comparatively and each week 
sees a fair number of fresh inquiries. Structural steel- 
makers are moderately busy, largely on foreign business. 
No change has been made in the official prices. 


Scotch Pig-Iron Trade.—A somewhat quieter feeling is 
evident in the Scotch pig-iron trade. The local demand 
has fallen off, and inquiries from consumers in the south 
are not quite so numerous. The same might also be said 
in connection with foreign orders, but producers are well 
covered with contracts, and for some time past their make 
has been going into consumption almost as fast as it was 
turned out. Hematite is firm in price, but a shade quieter 
in demand. 





A Crivusor Concrssion.—The Argentine Government 
has granted M. Pagnard, an engineer of the. Creusot 
Company, a 60 years’ concession for the establishment of 
a commercial port at the mouth of the Pareja, near the 
military port of 0. 





British STANDARD SpPEcIFICATIONS.—The Engineering 
Standards Committee have recently issued two new stan- 
dard specifications, No. 40 relating to cast-iron spigot and 
socket low-pressure heating pipes, and No. 41 for similar 
pipes for use as flues or smoke-pipes. In both these speci- 
fications the stipulation is made that the pipe shall have 
an internal diameter equal to the nominal dimension. At 
the present day pipes are sold nominally of a certain size, 
but actually of considerably smaller bore. In drawing up 
standards for sizes and dimensions of low-pressure heat- 
ing-pipes a mean has arrived at between the heavy 
ay and deep sockets now sometimes specified, and the 

ight pipes and short sockets used in many districts. It 
is the gow: of the sub-committee responsible that the 
depths of sockets and weights recommended will not be 
found too heavy for ordinary contracts, and at the same 
time will be thoroughly sound and reliable. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Hull Coal Trade.—The returns for the Hull coal trade 
during September show a total receipt of 497,824 tons, 
compared with 576,960 tons in the corresponding month 
of 1907. The aggregate for the nine months, however, 
gives by no mesns so large a percentage of decrease, 
amounting to 4,500,000 tons, as against 4.830,000 tons last 

ear. The chief increases are to North Russia, which 
ast month took 108,735 tons, compared with 64,099 tons 
in September, 1907, and Egypt, which was responsible 
for 15,024 tons, as against 10,454 tons. Holland, on the 
other hand, showed the most marked decrease, the ton. 
nage exported being 25,255 tons against 100,794 tons last 
year. 

Installation of Master Cutler.—Mr. Douglas Vickers, of 
the firm of Vickers Sons and Maxim, was on Tuesday 
installed in the chair of Master Cutler of Hallamshire, 
with all the formalities attaching to that ancient office. 
In the course of his address he expressed the opinion that 
Sheffield’s pre-eminent position in the steel trade was not 
so much due to it being well situated as regards fuel and 
ore, butto its skilled artisans and old associations. The 
Catlers’ Feast, with Mr. McKenna as chief guest, takes 
place on the 29th inst. 


The Unemployed.—Considerable difficulty is still being 
experienced in South Yorkshire towns with regard to the 
unemployed. Demonstrations are of daily occurrence, 
but thanks to the diplomatic way in which the various 
Councils and local ies are dealing with the matter, 
any serious disturbance has been avoided. 


Iron and Steel.—The quarter has opened with the raw- 
material market still in a very unsettled condition. The 
position of makers is one of considerable firmness, but 
consumers are still endeavouring to obtain concessions on 
forthcoming contracts. No marked revival is anticipated 
during the present quarter. Business in finished iron is 
quiet, a moderate output being steadily taken up. At 
the meeting of the South Yorkshire Bar-Iron Association 
last week ib was decided that no change in quotations 
was warranted during the present month. So far as the 
steel trade is concerned, the general opinion appears to be 
that we have seen the worst of the depression, and that 
a steady, if slow, improvement may be anticipated. The 
heavier branches are still slack, but in the lighter steel 
departments there isa distinct upward movement. Stocks 
are still low, and a considerable amount of work is wait- 
ing to be given out. A large amount of business con- 
tinues to be done in filling the varied requirements of 
agricultural and other machinery manufacturers, and 
makers report a good year in edge-tools, sheep-shears, 
scythes, chaff-knives, and ae ag wey The file trade, 
which has been at a very low ebb, shows signs of improve- 
ment, and one large houss has orders on hand to last well 
over Christmas. 


South Yorkshire Coal Trade.—The position of the 
coal market, especially in house qualities, is distinctly 
weak, and some collieries are working no more than three 
days a week. The October rise has proved a dead- 
letter, and the situation is discouraging. Those col- 
lieries which sent out advanced price-lists are willing to 
accep) old rates, and in some instances concessions are 
made which mean a reduction on the official September 
quotations. Barnsley best house qualities are not making 
more than 11s. 6d. per ton at the pits. The steam-coal 
market shows a distinct falling off from last month, but 
a good tonnage is still going out of hand, especially to 
the Humber ports. Prices are maintained, but the 
position of affairs is by no means as strong as earlier in 
the year. 





INSTALLATION OF AN Exvxctric Stern, Worxs.—We 
are informed that new steel works have been erected in 
Schaffhausen for the purpose of making steel casting 
by the Heroult electric steel-smelting furnace process. 
The new works have been started by Mr. George Fischer, 


and are intended for the;manufacture of any sized 


oe, from very small work up to pieces weighing 
ton. 





ACCELERATION AND Sup Tests witH Moror-Cars.-- 
At the Brooklands track recently some tests have been 
carried out on the acceleration of motor-cars, and also on 
the slip of driving-wheels at different speeds. In the 
latter tests recording instruments made by Messrs. Elliot 
Brothers were fitted to a car at the instance of Mr. 8. F. 

At 20 miles per hour it was found that there was 
practically no difference in the number of revolutions of 
the front and back wheels. At speeds above this, how- 
ever, the difference is very marked in nearly all cases. 
The revolutions of the front wheels at the higher speeds 
eats vary considerably, due possibly to the bouncing 
of the car, though the track taken on curves, unless very 
carefully managed, would also be a factor bearing on this 
point. At speeds of 30 and 60 miles per hour the back 
wheels did 18 and 16 more revolutions than the front, to 
thelap. At 76 miles per hour they did 43 more than the 
front, and at 90 miles per hour the rear wheels did 8! 
more revolutions than the front. In the acceleration 
tests two cars, a 60 horse-power and a 90 horse-power 
Napier car, were used. The tests cannot be considered 
altogether satisfactory owing to the track being very wet 
after rain. Average rates of acceleration of 5.7188 ft. per 
second per second for the smaller car, and of 4.7867 ft. per 
second per second for the 90 horse-power car were ol- 
tained. In the case of the larger car the acceleration 
appeared to increase uniformly. With the smaller car 
dave was a distinct drop when changing speed, possibly 
due to slight difference in handling at this moment. 
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NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. - 
MippLesBRouGH, Wednesday. 

The Cleveland Iron Trade.— Quietness at present charac- 
terises the pig-iron trade. Thesyndicate amongst German 
makers terminates with the end of the year, and if the 
arrangements are not renewed, as is anticipated, keen 
competition for ordersin Germany may be expected, with 
the result that this district will to a large extent bs cut 
out in that market. Buyers are very cautious just now. 
Shipments of pig iron this month are very disappointing. 
Up to date they average only some 3650 tons per working 
day, as com with a daily oR” of over 6000 tons 
during the corresponding part of October last year. 
Cleveland pig iron continues to be sent into the warrant 
store. The additions so far this month average close on 
500 tons per pom, Tn! and the stock now held is 
nearly 60,000 tons. ere is next to no business Passing 
in pig iron. Second hands are prone to sell No. 
g.m.b. Cleveland at 493. 6d. f.o.b., which is the lowest 
price named for the past five months. No. 1 is down to 
52s , whilst No. 4 foundry is 483. 6d., No. 4 forge 47s. 6d., 
and mottled and white each 47s. There is, if anything, 
a slightly easier feeling in East Coast hematite pig, but 
producers, on the whole, are well sold, and are not press- 
ing iron on the market. Merchants are prepared to sell 
Nos. 1, 2, and 3 at 57s. for early delivery, and probably 
some of the makers would accept that figure, though most 
of the latter adhere to 57s. 6d. For delivery over ods 
next year producers quote up to 60s. Sales of Spanish 
ore are few, but values are fully maintained, the mine- 
owners in Spain taking a very firm stand. Rubio of 
50 per cent. quality is quite 163. ex-ship Tees. Freights, 
Bilbao to Middlesbrough, have been fixed at 4s. 6d. 
Cleveland warrants clozed to-night 49s. 3d. cash buyers. 


Manufactured Iron and Steel.—Inquiries in the manu- 
factured iron and steel industries are once more on & very 
limited scale. Some departments are well off for work, 
rail-makera and sheet manufacturers in a having 
pretty good order-books, but several other branches are 
only very moderately employed. Common iron bars are 
7.; best bars, 72. 7s. 6d.; best best bars, 77. 15:.; packing 
iron, 52, 10s. to 5/. 12s. 6d.; iron ship-plates, 6/. 7s. 6d.; 
iron’ ship-angles, 7i.; iron boiler-plates, 7/. 7s. 6d.; steel 
bars, 6/. 7s. 6d.; steel ship-plates, 6/.; steel ship-angles, 
5l. 12s, 6d.; steel boiler-plates, 7/.; steel strip, 62. 12s. 6d.; 
steel hoops, 62. 17s. 6d.; and steel joists, 5/. 15s.—all less 
the customary 24 per cent. discount. Cast-iron chairs are 
3. 10s.; cast-iron columns, 6/. 10s.; light iron rails, 6/. 15s.; 
heavy steel rails, 5/. 15s.; and steel railway sleepers, 
6l. 10s.—all net cash at works. Iron or steel galvanised 
corrugated sheets, 24 gauge, in bundles, are 12/. 103. to 
12/. 123, 6d. f.o.b.—less the usual 4 per cent. 


Iron Trade Statistics.—The quarterly returns of the 
Middlesbrough Chamber of Commerce show that at the 
end of September, of the eighty-one blast-furnaces built 
within the port of Middlesbrough, fifty-six were in opera- 
tion—five fewer than a year ago. The production of pig 
iron at Middlesbrough for the third quarter of the year 
is estimated at 555,000 tons, as compared with 570,000 
tons for the previous three months, and 590,000 tons for the 
third quarter of 1907. Of the —— last quarter 350,000 
tons was Oleveland pig, and ,000 tons hematite, 
spiegel, basic iron, &c. The imports of foreign iron ore 
into Middlesbrough last quarter reached 449,091 tons, as 
compared with 466,696 tons during the previous three 
months, and 515,725 tons during the third quarter of 1907. 
The imports for the nine months amounted to 1,305,503 
tons, as compared with 1,479,928 tons in the first nine 
months of 1907. The total value of goods, other than coal 
and coke, —— to foreign and colonial destinations 
from Middlesbrough last quarter was 1,900,526/., and for 
the nine months 6,053,737. As compared with the corre- 
sponding periods last year, this shows a decrease for the 
quarter of 430,415/., and for the nine months of 1,248, 9537. 





Tae Breakpown at Lor’s-Roap: ErratuM.—By a 
typewriter’s error, the resistance of the carbon rods 
mentioned in the last line of the official report of the 
breakdown at Lot’s-road, | geen os on page 487 of our 
last issue, is given as 375 megohms, in place of 0.375 
megohms. 





_ Roya Cornwa Potyrecunic Soctety.—The seventy- 
fifth annual report of the Royal Cornwall Polytechnic 
Society, dealing with the work of the year 1907, has 
recently come to hand. This society continues to flourish 
and, in fact, shows considerable progress, a balance of 
about 26/. having been increased to one of 112/. at the 
close of the year. The excursions of the society in 1907 
included visits, which were most successful, to the 
Dolcoath and South Crofty mines. The report contains, 
in the form of yee by Mr. R. A. Th general 
manager of the Dolcoath mine, and others, quite a lot 
of interesting information on these mines, their history 
and outlook for the future. The report also contains 
& paper, read at the conclusion of this excursion, b: 
Mr. R. D. Gill, su srintendent engineer to the Cornis 
Consolidated Tin fines, Limited, on the equipment at 
the South Crofty mine. This, in addition to particulars 
of plant, gives comparative figures for capital and operat- 
ing cost of steam, or electric driving of milling plant 
installed at South Crofty. On these figures electric 
driving was decided upon. Sizes of motors provided 
for mine machi are also given in this paper, as 
are also details of the installations at the Botallack and 
South Pheenix mines. The Society’s annual mining ex- 
hibition was held recently, Cambourne heving ‘boon 
chosen this year for the purpose, 








NOTES FROM THE SOUTH-WEST. 


Cardiff.—The demand for large steam-coal has not shown 
much change, but for fairly prompt shipment business has 
eet cates ins ae ae 
. ton, while quali ve ran 

Seteoen Un. 3d. and 14s. 6d. per ton. The demand for 
house coal has not shown much activity ; the best are 
descriptions have made 14s. 6d. to 16s. ton ; No. 

Rhondda large has brought 17s. 3d. to 17s. 6d. ton. 
Patent fuel has shown scarcely any change, Fomicy coke 
has been quoted at 17s. to 203. per ton, and furnace ditto 
at 15s. 3d. to 16s. agg As regards iron ore, Rubio has 
made 14s. 9d. to 15s. 3d. per ton, upon a basis of 50 per 
cent. of iron, and charges, including freight, insurance, 
&c., to Cardiff or Newport. 


South Wales Coal.—The exports of coal from the six 
—y Welsh pe New wansea, 
Port ‘albot, Neath, and Llanelly—in nine months 
ending September 30, this year, were as follow :—Cardiff 
—foreign, 12,447,792 tons; coastwise, 2,117,043 tons— 


MISCELLANEA. 


ANOTHER formula for the rating of motor-car engines 
has been suggested by Messrs. sey ony Limited, who 
propose that the engines shall be rated by the formula, 

H.P. = 0.25 (d-4) N vs. 
Here d denotes the gate diameter in inches, whilst s 
is the stroke, and N the number of cylinders. As an 
empirical rule this appears to give results, and has 
the advantage of discouraging the use of cylinders of 
large diameter. 

In the Physikalische Zeitschrift of +r 1, J. Tuma, 
of Prague, describes a combination of a simple chrono- 

ph of ep ona a photographic camera suitable for 
etermining t instantaneous value of the 5; of a 
quickly rotating body. It is often very difficult to keep 
a high speed constant for a sufficient h of time to 
determine the speed. Tuma fixes a mirror obliquely on 
the axis of the chronograph, somewhat like the hand of 
the clock-dial, and fits the camera over the whole of the 


total, 14,564,835 tons; Newport—foreign, 2,867,533 tons; | dial, th 


coastwise, 574,242 tons—total, 3,441,775 tons; Swansea— 
foreign, 2,144,503 tons; coastwise, 173,138 tons—total, 
2,317,64L tons; Port Talbot—foreign, 835,824 tons; 
coastwise, 298,721 tons—total, 1,134,545 tons; Neath— 
foreign, 167,624 tons; coastwise, 160,682 tons—total, 
328,306 tons ; Llanelly—foreign, 143,698 tons ; coastwise, 
184,372 tons. The aggregate shipments from the six ports 
for the nine months were, accordingly, 21,971,474 tons. 


Dowlais.—There has been a moderate output of heavy 
steel rails principally upon colonial account. Stee 
sleepers and fish-plates have been turned out to a fair 
extent for foreign and colonial purchasers. 


Wireless Telephony.—A series of tests with Dr. de 
Forest’s system of wireless telephony have been recently 
carried on at Portsmouth. The inventor and a party of 
naval officers have been out daily, either in the cruiser 
Furious or the destroyer Velox, and messages have been 
spoken from those vessels to the Vernon torpedo dép6t in 

‘ortsmouth Harbour, a distance of 40 miles, the Hertzian 
waves having to cross the Isle of Wight to reach the 
Vernon. The results were consid satisfactory. 

Coal beh ae | at Cardiff.—A large washery erected by 
the Cardiff Washed-Coal Company, Limited, near the 
Queen Alexandra Dock, at a cost of 120,000/., was opened 
on Monday. The owners of the washery are the Societé 
Carbonifera of Genoa. The company had the alterna- 
idle some of its works, or of erecting 
washeries in England, to keep up the supply of clean 
small coal, and iff was selected as the most suitable 
place for a washery. The works have been constructed 
on piles of ferro-concrete 45 ft. in length. On the tops of 
the piles were placed reinforced-concrete girders with a 
floor of the same material. With the machinery at 
present put down 1500 tons of coal can be washed every 
twenty-four hours; and as the + plant is to be 
duplicated, 3000 tons per day will be ultimately washed 
ready for shipment. Electrical power is used throughout. 
The contract for the whole of the work was let to Messrs. 
Mequin and Co., of Dillengen, Germany. 

The Swansea Valley.—The steel trade has shown no 
special feature. The tin-plate trade has been active, all 

e tin-mills of the Valley being well employed. * The 
coal trade of the district appears to have improved during 
the past month. 


tive of layin 





Veritys’ ExrcrricaL Suppiies.—We have received 
from Messrs. Veritys, Limited, of Aston, Birmingham, a 
catalogue of electrical goods of extraordinary complete- 
ness. It consists of three volumes, each 6} in. by 8 in., 
containing 400 p and tastefully bound in green cloth. 
There are altogether over 3200 illustrati and more 
than 23,000 prices are given. Vol. I. deals with engines, 
turbines, boilers, producer gas plant, and gas-engines, oil 
and petrol engines, and the alternating and continuous- 
current machines to be driven by them. Accumulators, 
transform and switch- are also listed, while par- 
ticulars of the ‘‘ Aston” dynamos and motors are tabu- 
lated in fifty-four consecutive pages, prices in all cases 
being given. The motors are listed under “frame 
num ” and the output in brake horse-power is given 
for several speed ratings. Further, the range of speed at 
each rating is shown, with the input and the efficiency. 
In nearly all cases it will be noticed that the same speec 
and output can be obtained whether the motor is venti- 
od or totally enclosed. Se nas a a — 

ing arrangement any parti ra’ 
may be ordered without error. There are some thirty 
pages of electrically-driven pumps, lifts, hoisting gear, 
ruls, da great 


com) organ wers, &c., an 
variety of ic fans for domestic uses. Switch-gear and 
boards and a 


jparatus occupy 130 pages, and a very good 
feature of thie section is the listing of complete panels 
from which any type of board can be built up. Numerous 
diagrams of connections are also given. Motor-starters 
and controllers are exhaustively dealt with, prices and 
dimensions of 300 types being given. Arc lamps are listed 
with corresponding fullness, and light fittings for shi 
collieries, &c. Vol. II. deals with accessories, bells, tele- 
hones, wires, cables, incandescent lamps, carbons, &c. 
Bonduits are given fifty pages, and heating and cooking 
appliances almost the same space. Vol. IIL. is almost 
entirely devoted to art fittings. It is difficult to 
give an idea of the extent of the appliances covered by 
the complete catalogue, which is undoubtedly the best 
production of its class we have seen. The coding and 
indexing are admirable, and the general arrangement and 
up of the volumes are most creditable to the firm. 
ere is also a great deal of useful tabular matter and other 
general information for the convenience of engineers. 








i @ square opening for the plate being at the back 
of the camera. 


According to statistics recently published there were 
1238 street and elevated railway companies working in 
the United States of America in 1907. The total capital 
liabilities of these concerns amounted to nearly 4124 
million dollars, of which about 22514 millions were capital 
stock and the rest funded debt. The track-mileage, which 
has shown an increase of nearly 2000 miles in the twelve 
months, was 38,812 miles. Some 86,204 cars were owned 


1} by these companies, of which 68,636 were electricall 


uip; cars, swee locomotives, &c. Canada an 
ewfoundland had 52 such concerns in operation, owning 
2953 cars, and having aggregate capital liabilities of 854 
millions. 

The question of suitable sites for factories and other 
industrial undertakings has me one of considerable 
a as far as several large towns are concerned, 
and the city of Stockholm is to be congratulated = 
having in time prepared to meet this emergency. e 
city authorities bought some few years ago extensive 
property, conveniently situated for the purpose, and 
plans have now been prepared for the most rational 
exploitation of this land, and for practical railway and 
other connections with the town proper. Although the 
new arrangements are found to prove a great boon to 
the rapidly growing industry in and about Stockholm, 
it is losed u sound financial principles as far 
as the city of Stoc a . There is another 
point of importance to the industry: the town is prepare 
to handle its land in such a way that the industrial 
undertakings that become domiciled there need not tie 
up any money in the purchase of land, which, of course, 
is a great advantage. © area in question, the Bromma 
property, will also be put in tramway or local railway 
connection with Stockholm, and will soon be ready for 
its intended use. 


olm is concerned. 





Tue LATE Mr. Samuri Grorcre Homrray.—Just as we 

ge to prees we have heard, with t, of the death on 

ry ig a short illness, of Mr. Samuel George 

. Inst. C.E. Mr. Homfray was well known 

as the senior m r of the Engine Works Department 

of the firm of Sir W. G. Armstrong, Whitworth, and Co., 

Limited. Owing to ure of time we are unable now 

to make more than this brief announcement, but hope to 

give an account of Mr. Homfray’s life and work in our 
next week’s issue. 


Homfray, 





New Crecutar Siier-Roure. — A circular slide-rule 


noving a scale about 20 in. long is being issued 
b e publishers of Knowledge, 27, Chancery-lane, 
.C. The rule ap to be specially designed for 


conversions of metric into English measures and vice 
vered, the absence of a cursor making it badly adapted 
for use in ordinary computations. In addition to the 
ordinary scales, the inner rule has index lines printed 
on it for all the conversions for which, as stated above, 
the rule is ary A adapted. In one particular the 
rule appears badly designed, from the mechanical stand- 
point, since the inner is guided at its circum. 
erence in place of at the centre, so that the friction 
developed makes it almost impossible to set the scales 
with one hand, and it is not easy to do so with two. Its 
price is 3s. 6d. 





Census oF Propuction Act, 1906.— Among the 
schedules recently published 7 the Board of Trade in 
connection with the Census of Production to be made 
under the Act of 1906, is one relating to railway com- 
panies, and another having reference to the smelting, 
rolling, and casting of copper and brass. Schedule M 9 
ose ies six com questions, which include the value, 
or the year of the return, of the work carried out by the 
permanent-way, locomotive and carriage and wa de- 
partments, both new work and repairs, and of such extra 
work which often comes within the sphere of railway- 
works produce, as lamps, hoists, cranes, telegraphs, &c., 
and of the scrap produced. In the voluntary information 
questions are asked relating to the value of steel and 
rails, engines, i w &c., produced during 
the year of return, the amount of steel and foundry 
plant, and the consumption of fuel in the year of 
return. In Schedule F relating tou smelting, &c., of 
way and brass, eight questions are asked, to which 
reply is compulsory. These refer to output, number of 
hands, material, electric power used, &c. Voluntary in- 
formation includes total amount of refined copper pro- 
duced, of wrought copper, brass, &c., made for sale, and 
of the fuel consumed in the year, 
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NICKEL STEEL FOR BRIDGES. 

Ir has long been recognised that the bridging 
of wide openings would be much facilitated were 
it possible commercially to make use of stro’ 
metals than ordinary structural steel. In fact, 
chrome steel was used in the construction of the 
famous arch bridge over the Mississippi at St. Louis, 
and extraordinary ingenuity was shown by Captain 
Eads in devising a system of construction by which 
any Jarge amount of machining of this highly re- 
fractory alloy was avoided, the chrome steel being 
used in the form of staves, rolled to such a section 
as to pack accurately into a jacket of softer metal. 
For suspension bridges, also, exceptional qualities 
of metal have been used in the cables, but generally 
speaking, the exigencies of commercial shop practice 
have necessitated the use of the ordinary mild quali- 
ties of steel, even in the case of large spans, where 
each pound of extra weight in the structure may re- 
quire from 4 lb. to 7 lb. of additional metal to carry 
it. A notable departure has, however, been made 
by the adoption of nickel steel for some portions of 
the great Blackwell’s Island Bridge, now in course 
of erection at New York. With this material the 
designers have considered it safe to allow working 
stresses of 17.4 tons per square inch, as against 
10.8 tons per square inch for the mild steel used. 
The latter figure is, of course, very high, but is 
based on an estimate of the loading of the structure 
little likely to occur in practice, and it has long been 

ised that the larger the bridge the higher are 
the permissible stresses. 

It is easy to understand that the use of a relati- 
vely expensive, but exceptionally strong, metal may 
well be economical in the case of large spans ; but 
few engineers would, we think, have anticipated 
that at present prices the use of the material in 
question promises to effect a saving in the cost of 
all but the very shortest spans. Such, however, is 
the conclusion arrived at by Mr. A. J. Waddell, 
M. Am. Soc. C.E., as the result of an exceptionally 
elaborate and complete research, of which he pub- 
lishes a summary in the September issue of the 
Proceedings of the American Society of Civil Engi- 
neers. 

We have called the paper in question a summary, 
and the word is correct, although Mr. Waddell’s 
account of his researches occupies nearly 200 pages 
of the volume. The investigation was commenced 
in 1903. The programme then laid out was, in 
the first place, an experimental inquiry into the 
characteristics of the metal and, secondly, the pre- 

tion of a detailed set of specifications to govern 
its use in railway and highway bridges ; whilst at 
the same time elaborate tables and curves have 
been calculated showing the comparative costs and 
weights of carbon-steel and nickel-steel bridges 
of all the types and spans usual in America. These 
curves are reproduced in full in the Proceedings 
of the American Society. In actual practice, of 


25 | course, nickel steel would never be used for stay- 


lates, lattice-bars, laterals, and secondary mem- 
rs generally, nor for those in which practical 
ccintlicentions would make it essential to use the 


532 | same section whether the material were ordinary or 


nickel steel. Mr. Waddell has taken due account 
of this fact in preparing his tables. His curves 
show that at present prices in America it would pay 





to use a-proportion of nickel steel in bridges of all 
spans in excess of some 30 ft. or so; whilst in the 
case of large s it would seem that an 1800-ft. 
span using nickel steel could be put up for the 
same money as one of 1600 ft. in ordinary mild 
steels having a tensile strength of 28 to 29 tons per 
square inch. 

In the foregoing estimates of cost Mr. Waddell 
has taken due account of the fact that the nickel 
steel not only costs more in the shape of raw 
material, but is more expensive to work. In fact, 
it is this question of the increased cost of working 
which makes it, for the present, impossible to utilise 
the richer nickel steels as structural materials. 
For plates and shapes, therefore, Mr. Waddell says 
that the content of nickel should not exceed 34 per 
cent., whilst 4} per cent. may be used for eye- 
bars, which have to suffer less punishment in the 
shops. The former quality has a tensile strength 
of about 47 to 54 tons square inch, whilst the 
strength of the alloys richer in nickel is 52 to 58 tons. 
American shop limitations, it may be noted, are not 
quite the same as those obtaining here, since the 
practice of pneu plates is there universal ; 
whilst one of our and most successful firms 
of constructional neers has, we believe, not a 
single punching-machine in its works, all holes 
being drilled, largely by means of multiple-spindle 
machines. The t advantage of nickel lies in its 
enabling the rah. og qualities of steel to withstand 
punishment; and the necessity for its use is re- 
duced when shop methods are not such as to make 
any serious call on its og 3 in this regard, since 
once the metal is in p it has to stand stresses 
within its elastic limit only, and thus in this country 
the nickel alloy may have in the future to meet the 
competition of somewhat harder ordinary steels than 
are now commonly em “~ 

As matters stand, Mr. Waddell estimates that in 
the States 34 per cent. nickel steel delivered at the 
bridge site will cost #d. per pound more than 
ordinary steel, but will carry safely a working 
stress in tension 66 per cent. greater. Of the jd. 
per pound extra cost, only one-tenth is due to 
shop expenses, the remainder being due to the 
higher price of the metal. 

As already mentioned, Mr. Waddell’s conclusions 
as to the suitability of nickel steel for bridge-work 
are based in part on the results of a very expensive 
set of researches into the physical properties of the 
metal. In the principal series of these, compara- 
tive tests were made on three steels having the 
following compositions :— 


Percentage of Ingredients. 





Character of Alloy. | 





. | - |M ele | 

Sulphur 4 —~ 9 | Carbon. | Mickel. 
Low-nickel steel ..| 0,015 | 0.011 | 0.65 | 030 | 3.21 
High-nickel steel ..| 0.014 | 0.009 | 0.67 | 0.468 | 3.25 
Medium-carbon steel | 0.021 0.0L1 | 0.46 0.275 | None 


| 
| 





The tensile tests of the first alloy gave 61,300 lb. 
per square inch as the elastic limit, and the ultimate 
strength as 99,300 lb.; whilst the second had 
an elastic limit of 71,600 lb., with an ultimate 
strength of 114,000 lb. Bending tests, made with 
specimens 2 in. by 103 in. long, having planed 
edges, showed that neither of the alloys were as 
satisfactory as the ordinary steel in this regard, 
though the milder quality could be bent through 
180 deg. over a mandrel two thicknesses in diameter, 
and the other through 120 deg. over a mandrel 
three diameters thick. Impact tests made on 
notched bars again showed the superiority of the 
carbon steel. ‘This result was, the author states, 
unexpected by him, but is in accord with experi- 
ments made by Messrs. Yarrow, where 40 to 46 ton 
nickel steels withstood in general the notched-bar 
test much less successfully than specimens of ordi- 
nary 28 to 32 ton mild steels. At the same time 
it should be noted that in these experiments one 
specimen of a special nickel steel, having a tensile 
strength of 45 tons, showed enormously higher 
endurance than the best of the mild-steel speci- 
mens. In fact, nickel steels commonly contain 
more carbon than ordinary steels applied to similar 
purposes, and, with moderate proportions of nickel, 
the gain in ductility due to the presence of this 
metal is often insufficient to overcome the contrary 
influence of the higher carbon. In the specimens 
tested by Mr. Waddell, the resistance of the two alloy 
steels developed in the notched-bar test was onl 
71 to 78 per cent, that of the milder carbon steel. 
On the other hand, a soft nickel steel containing 
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only 0.12 to 0.18 per cent. of carbon and 3.50 per 
cent. of nickel, and intended for rivets, showed 
itself 40 per cent. better in the notched-bar test 
than the carbon steel. 

Amongst the other tests made by Mr. Waddell 
was a ‘‘close-punching” test. In this, closely- 
spaced holes were punched in succession through 
the metal. This test should form an excellent 
criterion of the practical ductility of the material, 
and here the alloy steel proved quite as good as the 
carbon steel. The effects of punching were further 
investigated, and it was found, as in the case cf 
ordinary steels, that the damage done was greater 
the thicker the plates, but that all injury could be 
removed by reaming out the holes, after punching, 
to the depth of ,, in. all round. In drilling and 
planing the allo high-speed steels seem ni A 
as ordinary drills lost their edge almost instantly 
if run in the nickel steel at the speed usual in 
drilling mild steel. Even with blue chip steels the 
work done in a given time was less than half that 
executed on carbon steel. Similar results, as to the 
extra time required, were obtained in chipping both 
by hand and with the pneumatic chisel. With the 
latter, 1.66 cubic inches were removed in ten 
minutes, as against 3.32 cubic inches in the case 
of the carbon steel. In planing it was found that 
with nickel steel the depth of cut had to be halved, 
and even then the tool was injured, though of 
high-speed steel. In spite of the greater difficulty 
in working the metal thus established, Mr. Waddell 
concludes that shop costs will not be seriously 
augmented. He gives the following table showing 
how much each item of cost is likely to be increased 
by the use of the new material :— 











Cost of Ratio of Cost of 
Shop-work | Increased | Shop-work 
Items. per Pound | Cost for | per Pound 
for Carbon Nickel- for Nickel 
Steel. Steel Work. Steel. 
cent cent 
Drawing-room work PP 0.08 1.25 0.100 
Template shop work oe 0.04 1.26 0.050 
Laying-out work .. ae 0.04 1.10 0.044 
Shearing and straightening 0.04 1.10 | 0.044 
Punching... Se a 0.08 1.25 | 0.100 
Assembling and bolting . 0.12 1.10 0.132 
Reaming and drilling : 0.15 1.10 0.165 
Chipping and milling... 0.02 1.50 0.0380 
Riveting oe - 0.16 1.30 0.208 
Painting os ee ei 0.03 1.25 0.037 
Miscellaneous os e 0.04 1.60 0.040 
Total and average 0.80 | 1.19 0.950 





In spite of this greater outlay in the shops and 
the higher initial cost of the metal, the reduction 
in the weight needed is so considerable that the cost 
of bridges can, he claims, be reduced in some cases 
as much as 30 per cent. by the use of nickel steel. 

Not the least interesting portion of Mr. Waddell’s 
paper is that describing comparative experiments 
on the strength of similar struts constructed out of 
ordinary and of nickel steel respectively. In bridge 
practice columns very long in proportion to their 
width are not used, and this is fortunate, since for 
such nickel steel would presumably have no advan- 
tage over its older rival. To such columns Euler’s 
formula is known to be applicable, and the crippling 
load depends therefore only on the elastic modulus, 
and not on the ultimate strength of the material. 
For the nickel steels tested by Mr. Waddell, Young’s 
modulus was found to be about 30,000,000 lb. 
pga inch, whilst the carbon steel had a modulus 
of over 29,000,000. Hence for very long columns 
the new material would seem to possess no advan- 
tages. Columns of the proportions usual in bridge- 
work, however, showed in Mr. Waddell’s tests 
that there was a great gain in making them of 
nickel steel in place of carbon steel. In these 
experiments six nickel-steel struts and six similar 
struts of carbon steel were tested to destruction. 
Each was built up of 3-in. by 3.in. by 2-in. angles, 
riveted to 12-in. by 2-in. plazes, and laced at the 
open sides with 2}-in. by g-ir. bracing-bars. The 
area of cross-section was 17.44 square inches, and 
half the struts were 10 ft. long, and the remainder 
17 ft. The ratio of length to radius of gyration 
was 27 for the short struts and 81 for the long 
ones. Special care was taken to secure good end 
connections, as failure often arises from faulty 
detailing here. The short nickel-steel struts failed 
under a stress of 68,700 1b., whilst the corresponding 
columns of medium steel failed at 39,200 1b. In 
the case of the longer struts the corresponding 
figures were 44,700 lb. and 30,500 Ib. respectively. 
Mr. Waddell accordingly suggests that when nickel 


steel is used for the compression chords of bridges 
the safe stress may be taken as 


p = 30,000 - 120£, 
where ¢ does not exceed 50; whilst for all other 
r 


nickel-steel columns (with fixed ends) the stress 
may be taken as 


p = 27,000 ~ 1205, 


where L is not more than about 80. 
r 





IRRIGATION IN SOUTH AFRICA. 

SourH Arrica, as a whole, has never been an 
agricultural country. The Dutch settlers had no 
liking for the hard work needed to till the soil, and 
neither did they welcome the aggregation of popu- 
lation which accompanies the cultivation of crops. 
The raising of sheep was the pursuit that appealed 
to them most strongly, for it could be carried on 
with little personal exertion, by aid of black labour. 
The scanty herbage obliged the flocks to wander 
far, and so each homestead was the centre of a great 
holding, and was some miles distant from its nearest 
neighbour. After the rains the veldt was covered 
with verdure for a short space, but it soon fell back 
into its brown and bare condition, and the Dutch 
farmer did little or nothing to supplement by art 
the deficiencies of Nature. Hence came the wonder. 
ful spectacle of a great country, with thousands of 
square miles of land, importing its butter and 
cheese from Europe, and often being unable to 
obtain fresh vegetables. Even in the towns the 
cost of vegetables was often excessive until Oriental 
immigrants began market-gardening in the suburbs. 
The want of water rendered the raising of green 
crops a difficult matter. It is not that the rainfall 
in South Africa is very deficient, but it falls at the 
wrong times. In the Transvaal and Orange River 
Colony the rainfall, although subject to variation, 
is about equal to:that in England; and no one would 
desire to have our own supply seriously augmented. 
Possibly, if it were reduced we should begin to 
realise that our grumbling is often misplaced, and 
that the dreary drizzling days of spring are often 
more advantageous than the sunshine which we 
long for. The actual amount of rain is, however, 
if b prone rather less important than regularity 
and reliability of supply, for a country will auto- 
matically adjust, in time, its industries and life to 
suit a large or small fall. But the knowledge 
that we possess at present is insufficient to 
enable us to remain uninfluenced by irregularity of 
supply, and under such conditions we are com- 
ie led to transform by artificial means a fitful rain- 
all into a regular water supply, which can be made 
to serve our ends. In South Africa the heaviest 
rainfall occurs in the late summer and early autumn 
months—January to April. These months are 
succeeded by a period--May to August—during 
which practically no rain falls. In the early spring 
the fall is only light, and sometimes late, so that 
the surplus of the late summer could be put to 
good use if there were means of holding it over 
until needed. 

Isolated attempts to accomplish this object may 
succeed for a time in so-called new countries, but 
they are by no meansa final solution of the problem. 
For it is evident that, as time goes on, it becomes 
increasingly unsatisfactory for each individual 
farmer to endeavour to manage such matters 
apart from the interest of the rest of the com- 
munity. When very sparsely populated, it is pos- 
sible for settlers in a country to take what water 
they need, without paying much heed to the re- 
quirements of others. Closer settlement and more 
intense cultivation always brings with it, however, 
the need for some regulation and control in order 
to avoid friction between the inhabitants of a dis- 
trict. 

This subject has for some time been engaging 
attention in the Cape Colony, and there the 
organisation so necessary to ensure success in 
irrigation work has been brought into being, bodies 
having now been established in this colony for 
the purpose of a the more economical 
use of the water available for agricultural pur- 
poses. These bodies are river boards, irriga- 
tion boards, and water courts. Of these, the 
first class has control of hydrographical districts, 
exercising control over the streams in them, 
attending to the state of the natural water- 








courses, and to the distribution of the water 








conveyed in them. The irrigation boards are 
formed to control any portion of a river on which 
irrigation works have been erected; and to the 
water courts are allotted the supervision of the 
distribution and apportionment of the water, 
the settlement of water disputes, &c. Advances 
are made through the irrigation boards, by the 
Government, in order to assist in the estab- 
lishment of suitable schemes. As yet, however, 
irrigation has not been carried very far, even in 
this colony. Three important schemes have been 
brought into being with the help of Government 
loans, two of them under an Act passed in 1877, 
and one under the Act of 1906. The two former 
are the schemes at Warrenton, on the Vaal, and 
Robertson, on the Breede River. The latest 
scheme is at Nuy, in the Worcester district, for 
which a Government loan of 15,0001. has been ad- 
vanced, by means of which 10 miles of canal have 
been constructed, 12,000 ft. of 16-in. steel pipe 
laid down, and other work taken in hand, which 
will, when completed, place some 4000 acres under 
irrigation. The older schemes are of even greater 
importance, that in the Robertson district having 
entailed the advance by the Government of 37,0001., 
the construction of a weir and of 21 miles of canal, 
through which means 5248 acres have been placed 
under irrigation. 

Matters have not, in the case of the Transvaal 
and Orange River Colony, yet emerged from the 
somewhat chaotic condition which has gradually 
developed as agriculture has taken a more promi- 
nent place among the industries of the country. 
The organisation, which is so important if all are 
to receive their due, has been lacking, and compre- 
hensive schemes have received but little attention. 
The population has viewed rather distrustfully any 
attempt to raise the subject, fearing curtailment 
of privileges, acquired may be only by usage. 
Evidence of the existence of such a feeling is 

rominent in the recently-issued Report of the 

nter-Colonial Irrigation Commission, and it is 
satisfactory to note that —_- on these points 
has now been largely allayed. The work of this 
Commission has formed an important step in the 
direction of correcting the too backward state of 
these two Colonies; it is, nevertheless, only one 
step, or, rather, a preliminary survey before any 
step at all istaken. In their report, the Commis- 
sion state that their work was at first seriously 
hampered by this feeling of distrust, and that so 
strong is the sentiment of the country in favour 
of popular, rather than official, control of the 
countries’ water resources that no plans involving 
the nationalisation of water, or the full control by 
state irrigation departments, should be attempted. 
It is suggested, therefore, that organisation, sim- 
plified if possible, but similar to that in vogue in 
Cape Colony, should be instituted. River boards 
are suggested, each having control of a hydro- 
graphical district, and irrigation boards and water 
courts, which should perform the same duties as 
those instituted under the Cape Colony legislation. 
Since, however, the question of expense is at pre- 
sent of so great an importance in the two Colonies, 
the possible combination of the river board and 
water court is proposed, the river board having 
both judicial and administrative duties. Appeal 
from a decision of a water court would be to the 
Supreme Court. 

The countries of the Transvaal and the Orange 
River Colonies are, at present, unsuited to extensive 
irrigation schemes, and for physical and other 
reasons it is questionable whether large works wili 
ever be necessary or possible. A great deal might 
be done, however, with schemes of moderate and 
small size, and it is suggested that the State should 
do all that is possible to encourage farmers, either 
individually or in combination, to undertake sound 
schemes for the storage and proper utilisation of 
available water supplies. 

Large schemes would not, of course, pay for 
many years, even if they were ultimately finan- 
cially successful. It is naturally undesirable to 
add at present to any great extent to the difficul- 
ties of the struggling Colonies by further financial 
handicaps. Smaller undertakings might quickly 
prove remunerative, and repayment of advances 
made for sound schemes should not be long 
delayed. The country, too, would seem to be 
generally adapted better for smaller than for very 
large works, but care would have to be taken that 
works so constructed would not render impossible 
larger schemes if these should be deemed necessary 
in the future. The features of the two Colonies 
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seem rather against the construction of large under- 
takings. For instance, the greater part of the 
Transvaal is of dolomite, a geological formation 
full of holes and cracks, rendering the sto of 
water practically impossible in certain districts ; 
while the Orange River Colony is divided into a 
series of watersheds, the streams from which all 
feed rivers which fcrm the State boundary. 
Schemes would therefore appear to be restricted 
to the respective hydrographical districts of these 
affluents rather than to anything of a more com- 
prehensive nature arranged to serve larger areas. 
Smaller schemes are undoubtedly, at present, of the 
greater promise, if carried out with judgment, and 
with the technical advice of trained irrigation 
engineers in sympathy with the requirements of 
the farmers and of the conditions of the country— 
men, in fact, who are not merely experts in the 
work of storing and distributing water—works 
should be possible which will enhance the value of 
the land, and place agriculture, as one of the 
industries of South Africa, on a firmer basis than 
that on which it rests at present. 








WIRELESS TELEGRAPHY. 

Tue first of the course of post-graduate lectures 
on wireless telegraphy, by Professor J. A. Fleming, 
for which arrangements have been made by the 
Senate of the University of London, was delivered 
yesterday in the botanical lecture theatre of Uni- 
versity College, Gower-street, W.C. 

In opening his discourse Professor Fleming said 
that in this, the initial lecture of the series, he pro- 
posed to take a general glance over the whole field 
of wireless telegrapby and at some of the outstand- 
ing problems connected therewith, as yet unsolved. 
In the subsequent lectures of the course he would 
deal with these latter in greater detail. 

The beginnings of electric telegraphy, he pro- 
ceeded, were to be found in the experiments of 
Stephen Gray in 1729, who, suspending a black 
thread in loops of silk, showed that an electric 
glow would pass to the end of the thread. In 
1746, again, Watson obtained electric discharges 
through 2 miles of wire. Later on Oersted dis- 
covered the effect of an electric current on a mag- 
netised needle held near it, and Ampere, who had 
been called the Newton of electricity, suggested 
that this phenomenon might be used for tele- 
graphic purposes. A large share in the perfecting 
of the electric telegraph was taken by Joseph 
Henry, who greatly improved Sturgeon’s electro- 
magnet by multiplying the coils on it, and had in 
1831 an electro-magnetic telegraph in operation. 
Henry, moreover, made an independent discovery 
of the principle of ie | an earth return. The five- 
wire instrument of Wheatstone and the Morse 
recorder soon followed. The first to suggest the 
possibility of doing without wires was Steinheil, and 
in 1842 Morse and Gray telegraphed through a cir- 
cuit having water-gaps in it, and a similar method 
was patented by Lindsay, of Dundee, in 1854, and 
‘the phrase ‘‘ wireless telegraphy” was used by the 
same inventor in his paper read before the British 
Association in 1859. By using the telephone as 
a receiving instrument, Trowbridge extended the 
range of this system of telegraphy, which was 
further developed by Preece, who telegraphed in 
this way across the Bristol Channel and the Menai 
Straits. The methods used by all these inventors 
depended either on electric induction or electric 
conduction. 

In 1864-5, however, Clerk Maxwell read a paper 
on the dynamic theory of the electro-magnetic field, 
which an eminent Cambridge physicist, by no means 
given to enthusiasm, had described many years 
afterwards as one of the greatest productions of 
the human mind. In that paper electric phe- 
nomena were attributed to disturbances in a con- 
tinuous medium brought about by electric and mag- 
netic forces, and it appeared that this medium was 
the luminiferous ether. In the course of some 
mathematical investigations, Fitzgerald later on was 
led to the conclusion that rapid electric oscillations 
would give rise to waves in this ether, and the 
matter was further investigated by Oliver Lodge. 
It was Hertz, however, who, by a master-stroke, 
brought the establishment of this fact within the 
reach of experiment, by means of the simple inven- 
tion now known as the Hertz oscillator. Hertz 


proved thus that an oscillating discharge of elec- 
tricity filled all the surrounding space with waves 
similar in all respects, save wave-length, to those 
of ordinary light. 


In 1892 Crookes predicted 








that on these waves there would ultimately be 
founded a method of telegraphy without wires, 
and experiments confirmatory of this were made by 
Hughes. Practically speaking, however, up till 
1895-96 nothing had been effected in the matter of 
telegraphy by electric waves beyond the suggestion 
of its sibility. Hertz had given the means of 

roducing electric oscillations, and Branly and 
am a convenient method of detecting them, 
whilst Crookes had shown the theoretic possibility 
of using these waves for the purposes of telegraphy. 
It was, however, to Marconi that the practical 
success of the system was due. He first showed 
the possibility of telegraphing over wide spaces of 
land and sea by means of quite a simple piece of 
apparatus, consisting of the transmitting and the 
receiving antennie, the spark-gap across which an 
oscillating discharge took place, and the coherer 
working a relay. As made by him, the coherer 
was a tube about 2 in. long, fitted near its centre 
with two bevelled silver plugs, between which lay 
about enough to cover a pin’s head of a mixture 
of silver and nickel filings in the — of 95 
per cent. of nickel to 5 per cent. of silver. 

Such a coherer, the lecturer proceeded, was very 
sensitive to electric oscillations. The decohering 
of the tube was effected by tapping it. The 
earlier forms of apparatus suffered, however, from 
several defects. The receiving and transmitting 
antennve were quite distinct, and the transmission 
was non-directive and liable to interference from 
accident or design. It was, however, very simple, 
and took up little space ; whilst neither fog, wind, 
nor rain affected the transmission. The-range of 
the apparatus increased as the square of the height 
of the antenne. In 1898 messages were trans- 
mitted from Bournemouth to the Isle of Wight, 
and in 1899 signals crossed the Channel, whilst in 
the next year messages were between 
Boulogne and Chelmsford, a distance of 100 miles. 

The first step taken in the improvement of this 
apparatus was to substitute longer trains of waves 
for the almost explosive di ges of the earlier 
apparatus, This was effected by coupling up the 
spark-gap with a condenser, and the primary of an 
induction coil, the secondary of which was connected 
on the one side to the aerial, and on the other 
through a resistance, to’ earth. Apparatus of this 
improved type had been largely fitted on board 
British warships. At first the wave-length used was 
commonly 300 ft., but now it was often 1000 ft., 
and still more in the case of long-distance transmis- 
sions. In 1900, Dr. Fleming continued, Mr. Marconi 
had invited his co-operation in the devising of 
apparatus to be capable of telegraphing across the 
Atlantic, and the first designs for this were accord- 
ingly prepared in the laboratory of University 
College. Up till that time 200 miles had been 
about the extreme range for wireless telegraphy. 
For the new trans-Atlantic scheme it was decided 
to erect a transmitting station at Poldhu, in Corn- 
wall, and about the middle of 1901 the antenna 
there, consisting of wires suspended from a ring 
of tall masts, was completed, only to be almost 
wholly wrecked by a fierce gale immediately after- 
wards. Out of the débris Mr. Marconi rigged up a 
new fan-shaped antenna, carried by two masts only, 
with which, in December, 1901, the famous s signal 
was transmitted, and received by Mr. Marconi in 
Newfoundland. The extemporised antenna used 
in this experiment was next replaced by a cone 
of wires supported from four steel lattice towers, 
and this more recently had been modified to the 
“directive” form of antenna. Permanent long-dis- 
tance stations were now in operation at Poldhu, 
Clifden, Cape Cod, and in Nova Scotia. The small 
balls used for the spark-gap, with the short-dis- 
tance transmissions, would, he continued, ba burnt 


up immediately with the powerful sparks used for 


long-distance work. In these, therefore, the spark 
passed from the rim of one rapidly-spinning steel 
disc to a face of another, and thence to the rim of 
a third disc. All three discs were driven at a high 
speed by electro-motors, and when this was done 
= om was no tendency whatever for arcing to occur, 
even with very powerful discharges. At Clifden 
the directive antenna consisted of a vertical branch 
250 ft. high, anda horizontal one 1200 ft. to 1400 ft. 
long. The completely successful establishment of 
wireless telegraphy across the Atlantic had taken 
less time than did the establishment of cable trans- 
mission, which was the work of nine years. 

In order to facilitate the transmission of de- 
a from land stations to Atlantic steamers, 
the 


Marconi Company, the lecturer continued, had | 








wor ger a chart showing the sailings of all vessels 
tted with their apparatus, and their probable 
positions in the Atlantic at any moment. It was 
thus possible to forward a despatch by sending it, 
in the first place, to the nearest ship, which would 
re-transmit it further on, so that long distances 
could thus be covered even with short-range ap- 
paratus. Many ships now, however, had long- 
distance plant, and could receive and transmit 
direct from Clifden and Poldhu. 

The detector now used was of the magnetic type, 
the action of which depended on the fact that a 
magnetised wire was demagnetised when struck by 
electro-magnetic waves. This change in magnetism 
could be detected as a sound in a telephone re- 
ceiver suitably connected up. Electrolytic de- 
tectors were also used. These were based on the 
fact that if the anode of a voltaic cell consisted of 
a fine platinum wire, this would normally be 

larised. The advent of electro-magnetic oscil- 
ations depolarised this anode and caused 4 momen- 
tary increase in the current through the cell and 
connecting circuit, which included a telephone. 
The oscillation valve, introduced by himself, had 
also proved of cervice, as an electric oscillation de- 
tector. 

Recently considerable success had, he said, als 
been obtained with wireless telephony, the starting 
point of which had been the discovery that a con- 
tinuous train of electric waves might be produced 
by means of an are coupled up with suitable resist- 
ances and capacities. The receiver used had either 
to be of the electrolytic pattern or the speaker's 
own oscillation valve, both of which were ‘‘ quanti- 
tative’ indicators, as opposed to the ‘‘coherer” ~ 
type, which had qualitative properties only. The 
progress made with this apparatus had been some- 
what remarkable, but much still remained to be 
done before it was as efficient as radiotelegraphy. 

Amongst the problems still awaiting solution 
was, the lecturer said, some mechanical method of 
getting trains of undamped waves, since the oscil- 
lating arc was unsatisfactory. Further improve- 
ments in directive telegraphy were also needed, 
the ideal being a narrow beam, going direct from 
the transmitting to the receiving station. It should 
also prove possible to send and receive simulta- 
neously several distinct sets of signals with the 
same antenna, and in this direction, he might add, 
Mr. Marconi had achieved considerable success. 


THE LATE MR. GUSTAVE CANET. 

WE regret to have to announce the death of Mr. 
Gustave Canet, the French expert in gun construc- 
tion and most ———— President of the Junior 
Institution of Engineers, London. All who had 
the privilege of listening to the inaugural address 
on ‘*Some Comparisons between French and 
English Artillery,” which he delivered before that 
Institution on November 18 last,* will have been 
struck with the cordiality with which he took up 
the chairmanship for the current year, and gained 
an insight into his charm of manner. The address, 
which he delivered in excellent English, is a 
masterly exposition of the methods followed in 
France and in Great Britain in the matter of gun 
construction, and gives an idea of the experience 
Mr. Canet had acquired in this speciality. His 
reply to the vote of thanks passed at the conclu- 
sion of the meeting, in the course of which he 
stated that he had accepted the chairmanship 
because the institution was one of junior engineers, 
and as such should receive every consideration and 
encouragement on the part of seniors in the pro- 
fession, afforded a striking example of the friendly 
feelings and geniality which have always formed a 
characteristic of the man. The construction of guns 
of all types was a branch of industry to which he had 
devoted practically the whole of his life; this 
always formed his favourite subject of conversation; 
it was always a pleasure to listen to him when 
putting forward his theories and arguments in the 
matter, for he did this in the most simple way ; and 
although he never was self-assertive in the least 
degree, he had the talent of winning over his 
hearers to his way of viewing all problems con- 
nected with artillery. 

Mr. Canet was born at Belfort, on September 29, 
1846, and was educated at the Strasburg College up 
to August, 1866. He then entered the Paris Engi- 
neering School—Kcole Centrale des Arts et Manu- 
factures—where he followed the full course of engi- 
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neering studies until the autumn of 1869. He first 
gave his attention to railway construction, and from 
January to August, 1870, he was attached to the 
railway works at Reichshoffen, Alsace. In August, 
1870, the Franco-German war having broken out, he 
was gazetted Lieutenant of Artillery in the ‘‘ Gardes 
Mobiles du Haut-Rhin.” He was ordered to Neuf- 
Brisach with his regiment ; he was present at the 
siege of that town, and took an active part in the 
construction of its lines of defence, being afterwards 
made a prisoner of war by the Prussian Army 
and sent to Leipzig. On the close of the war, and 
after his liberation, he resumed railway engineering 
work and found active employment in the construc 
tion of the Delle-Porrentruy Railway, Switzerland. 

All matters relating to 
artillery and fortifications 
had always evoked in him 
the keenest interest, and 
in August, 1872, he sev- 
ered his connection with 
the Swiss railway above 
referred to, and took an 


tion that among the numerous warships to be 
provided with ordnance built at the Havre Works 
there were the Itsukushima, Matsushima, and 
Hashidate—Japan ; the Hydra, Spetzai, and Psara 
—Greece ; the Presidente Pinto and Presidente 
Errazuriz—Chili; the Numancia and Vittoria— 
Spain ; the Oden and Thor—Sweden ; the Skjold 
and Herluf Trolle—Denmark ; the Sao Rafael, Sao 
Gabriel, and Dona Amelia—Portugal ; and many 
others. There were also built the central loading 
barbettes worked hydraulically, electrically, and by 
hand, besides other portions of the armament, such, 
for instance, as torpedo-launching tubes, for a large 
number of French, Spanish, Russian, Chilian, 





Greek, Japanese, Brazilian, and other men-of-war. 


At this juncture Mr. Schneider decided, at the 
commencement of 1897, to purchase the Artillery 
Works at Havre, as they then stood, from the 
Forges et Chantiers ; he amalgamated those works 
with the artillery works at Creusot, and placed the 
whole department thus formed under the director 
ship of Mr. Canet. Vast sums were expended by 
Messrs. Schneider in developing the ordnance 
factories and proving-grounds at both places, 
and they acquired besides a long-range proving- 
ground at Tancarville, to the east of Havre, on the 
right bank of the Seine. From 1897 to 1907 they 
thus secured the co-operation of Mr. Canet, who 
had under his control the whole of the Schneider 
ordnance department. Thus united, the two con- 
cerns could better fight 

foreign competition, and 

they have done so very 

effectively. This amalga- 

mation of the two great 

French ordnance works 

e was exceedingly well- 

timed ; it occurred just at 








appointment with the 
London Ordnance Works 
Company, which belonged 
to Mr. Vavasseur, the 
eminent British special- 
ist in gun construction, 
who, at that time, was es- 
tablished at Southwark. 
As earlyas 1876 Mr. Canet 
at ctarer the theory of 

ydraulic brakes forcheck- 
ing the recoil of guns, 
and put forward new prin- 
ciples for the construc- 
tion of gun-carriages and 
mountings, thus originat- 
ing a new era in the 
manufacture of ordnance. 
Mr. Canetremained at Mr. 
Vavasseur’s works until 
1881, and was ever ready 
to admit that he owed 
his success in life in a 
large measure to the excel- 
lent training he had re- 
ceived in this country, 
both in regard to techni- 
cal questions dealing with 
ordnance and to British 
commercial methods. At 
this point we may state 
that, besides his technical 
knowledge and experience 
in the matter of gun con- 
struction, Mr. Canet was 
an able business man. 
He had, moreover, the 
highest regard for the 
English people, and gave 
his whole-hearted support 








the period when most 
nations were contemplat- 
ing the reorganisation of 
their field artillery ; and 
where competitive trials 
have been made for the 
selection of a type of 
field-gun, the Schneider- 
Canet gun has shown a 
most excellent record. 
Mr. Canet retired: from 
active business with 
Messrs. Schneider at the 
commencement of 1907, 
but remained their tech- 
nical adviser in matters 
concerning armament. At 
the time of his death, 
therefore, he had served 
the cause of French in- 
dustry for a period of 
over twenty-six years. It 
will be remembered that 
after the disastrous explo- 
sion on board the French 
battleship Jena, the expert 
knowledge of Mr. Canet 
was again called into re- 
uisition by the French 
Sotanmiah: when they 
appointed him a member 
of the Committee formed 
to investigate the whole 
question of explosives. 
He was Past-President of 
the Société des Iigénieurs 
Civils de France, of the 
Association Amicale des 
Anciens Eléves de 1’Ecole 
Centrale, and of the Asso- 








to anything that might 
tend to further friendly 
relations between England 
and France. 

He left Mr. Vavasseur’s 
works in 1881 and put 
down an ordnance depart- 
ment at the works of 
the Société Anonyme des 
Forges et Chantiers de la 
Méditerranée at Havre, 
where he remained until 
1897. During that period 
the ordnance department 
of the French company 
in question built the 
armament for the foreign men-of-war designed 
and constructed at the important shipyards of the 
firm located on the Mediterranean and on the 
Atlantic. Progress in this raspect was marked, 
especially following upon the Bill which was 
in the French Parliament in 1885 authorising the 
free manufacture in France of the war material 
destined for foreign Governments. This led to an 
extension in the Havre Ordnance Works, and the 
construction of all types of guns, in addition to naval 
ordnance, was gradually taken in hand. The share 
taken by Mr. Canet in the development of gun 
construction in France was fully illustrated and 


described in our series on ‘‘ Modern French Artil- 
lery,” which commenced in our volume xlix., of 





1890. 


It will, therefore, suffice for us to men- 





"arg, 


In 1897 the construction of guns of all types and 
all calibres carried out independently at lemme. 
Schneider’s Creusot Works had also reached a high 
degree of perfection, and for this branch of manu- 
facture the Creusot Works were admirably suited, 
seeing that they owned a thoroughly well-equipped 
steel-making plant, and were able to manufacture 
the guns completely at their works, while the 
Havre Works of the Forges et Chantiers were 
dependent upon outside sources for their steel 
supply. Nevertheless, competition between the 
two firms—Messrs. Schneider’s Works and the 
Artillery Works at Havre—in the matter of gun 
construction had become very keen, so keen, in 
fact, as to complicate in a very large measure all 





ordnance business with the French private firms. 





ciation Frangaise pour la 
Protection de la Propriété 
Industrielle, having later 
been elected Honorary 
President of this associa- 
tion. He was, further, 
Honorary President of the 
Chambre Syndicale des Fa- 
bricants et Constructeurs 
de Matériel de Guerre ; 
Honorary Member of the 
Imperial Technical Society 
of Russia ; of the Iron and 
Steel Institute; President 
of the Junior Institution 
of Engineers ; Honorary 
Member of the American Society of Mechanical 
Engineers ; Member of the Institution of Civil En- 
gineers and of the Institution of Naval Architects, 
England ; Life Member of the Imperial Institute, 
England ; of the Naval Institute of the United 
States of America, and of the French Socicté 
d’Encouragement pour |’Industrie Nationale ; and 
a Founder, Life Member, and Member of numerous 
other French societies and institutions. He was 
also Commander of the Legion of Honour, Officier 
d’Académie, and held besides fifteen high dis- 
tinctions from foreign countries for the services 
he had rendered them in regard to their re- 
armament. ‘ 
Mr. Canet died at his seaside home, St. Aubin 
sur Mer, in Calvados, where, since his retirement 
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om active business, he had spent a great part of his 
ae With his iienhedll coca, he devoted 
both time and money to the local welfare, and the 
appreciation of the inhabitants is recorded by the 
association of his name with one of the streets of 
the little town. His house was a rendezvous for 
the many distinguished men who dwelt in or 
visited the neighbourhood, and his extensive and 
well-wooded pleasure grounds, constructed in the 
face of extraordinary natural difficulties on what 
had been a sandy and wind-swept cliff, were a 
legitimate object of pride with him. For a year or 
so he had suffered from a painful internal disorder, 
borne with his natural cheerfulness until the end 
came on Wednesday, the 7th inst. He was buried 
quietly in Paris on Monday last. 





THE INTERNATIONAL CONFERENCE 
ON ELECTRICAL UNITS AND STAN- 
DARDS.—No. I. 

Tue Iuternational Conference on Electrical Units 

and Standards was opened at the Rooms of the 

Royal Society, on Monday last, the 12th inst., at 

11 o’clock, by Mr. Winston 8. Churchill, President 

of the Board of Trade, who addressed the official 

delegates of twenty-four different countries, compris- 
ing the representatives of four of our colonies—Aus- 
tralia, Canada, the Crown Colonies, and India. The 

Conference has not merely been convoked, as has 

been suggested in a terse phrase, in order to settle 

the third decimal. It was high time to agree upon 
certain controversial questions ; in the first in- 
stance, to select the two fundamental units. 

The Chicago Congress of 1893 fixed definite 
values for the ohm, the volt, and the ome 
As any two of these quantities determine the third, 
the Congress had gone too far, and during the pre- 
sent conference members were warned not to fall 
into the same mistake again. Careful redetermina- 
tion of the electro-chemical equivalent of silver had 
brought this fact home to electricians. With the 
customary methods of measurements, the volt ap- 
peared particularly to be affected by this incon- 
sistency. Chicago-had fixed the electromotive force 
of the Ulark cell at 1.434 volts ; in the light of subse- 
quent researches this value appeared too high by 0.1 
per cent., a discrepancy not to be disregarded by 
electricians who pride themselves on the accuracy 
of their measurements. By the time the next 
Electrical Conference assembled at St. Louis, in 
1904, several countries had legalised the electrical 
uuits ; some countries three, vthers only two. To 
decide upon the chvice of the two fundamental 
units, a preliminary International Conference was 
held at Cuastoteabons in 1905 ; the present Con- 
ference, which had originally been planned for 
1907, is the outcome of that meeting. 

In addressing the delegates, Mr. Churchill said 
that it was not within the scope of the Conference 
to formulate laws, but it was the business of the 
delegates to define in clear and accurate expressions 
those quantities in terms of which electricity is 
bought and sold. The object of the Conference 
was to secure an immense advantage to trade and 
commerce by establishing a universal system of 
standards acceptable to all 

In seconding the vote of thanks to Mr. Churchill 
for his address, which was pro by Professor 
Lippmann, of Paris, Professor Warburg, President 
of the Reichsanstalt, mentioned the Chariotten- 
burg Conference of 1905,* to which the President 
of the Board of Trade had not referred. . 
Churchill then asked the Conference to adopt the 
draft rules of procedure, which were based upon 
the precedence of the Radivtelegraphic Conference 
held at Berlin in 1906. This proposal having been 
seconded by Dr. 8. W. Stratton, Director of the 
Bureau of Standards, Washington, Mr. Churchill 
nominated Lord Rayleigh, Pres. R.S., President 
of the Congress, and retired. 

Lord Rayleigh taking the chair, proposed as Vice- 
Presidents, Dr. Stratton, Dr. Victor von Lang (Pre- 
sident of the Bureau of Weights and Meas 
Vienna), Professor Svante Arrhenius (of the Nobel 
Institute, Stockholm, representing Denmaik and 
Sweden), and Professors Lippmann, Warburg, and 
Egerow (Russia, Director of the Chamber of Weights 
and Measures, St. Petersburg), and as secretaries 
Mr. W. Daddell, F.R.S., and Messrs. M. J. Collins 
(Board of Trade), C. W. S. Crawley, and F. Smith 
(National Physical Laboratory). Lord Rayleigh 





then moved that of the British Colonies re 
sented, three—viz., Australia, Canada, and India— 
should be accorded separate votes, the represen- 
tative of the Crown Colonies (Major P. Car- 
dew) to have a seat, but not a vote. The pro- 
cedure of the Radiotelegraphic Conference would 
give a country, together with its colonies, a maxi- 
mum of six votes ; no other colonies are se y 
represented this time. It was then resolved, in 
accordance with the proposal of the British dele- 
gates, that the Press should be admitted to all the 
deliberations of the Conference. 

The mode of procedure is as follows :—The repre- 
sentatives of the same country sit together in the 
alphabetical order of the names of the countries— 
America (United States), Austria, ium, Chili, 
Columbia, Denmark and Sweden, Ecuador, France, 
Germany, Great Britain, Guatemala, Hungary, 
Italy, Japan, Mexico, the Netherlands, Paraguay, 
Russia, Spain, Switzerland, and the British colonies 
mentioned. Brazil joined on Wednesday. Votes 
are taken by the secre’ (Mr. Duddell) calling 
upon the chief representative of each country in 
their order. Each country has one vote. The 
Technical Committee resolved in its first meeting, 
on the proposal of Professor Stratton, to vote indi- 
vidually, not by countries, since their questions 
depended really upon expert opinions. The mode 
of voting is the same ; in both the plenary meetings 
and the committee meetings votes by show of hands 
are also permitted. The Technical Committee, 
which was appointed at the meeting on Monday, 
consists of 20 members—viz., Dr. S. W. Stratton, 
Dr. Henry S. Carhart, Dr. E. B. Rosa, 
Gérard, Professor 8S. A. Arrhenius, M. Lippmann. 
M. de Nerville, M. Benoit, Dr. Warburg, Dr. 
Jaeger, Dr. Lindeck, Lord Rayleigh, Dr. R. T. 
Glazebrook, Mr. A. P. Trotter, Professor Antonio 
Rditi, Dr. H. Haga, Dr. Egeroff, Dr. Fr. Weber, 
Professor Threlfall, Major P. Cardew, Dr. Chap- 
puis, and Dr. Kusminsky. The names of Messrs. O. 
Asano and P. Clément were subsequently added. 

The real business commenced at the proceedings 
on Monday, when Mr. Trotter moved the first reso- 
lution of the draft—namely, that. the Conference 
should confirm the system upon which electrical 
measurements had been beast Se forty years, the 
¢.g.8. system, and the ohm, the ampere, and the volt 
—units which were more fortunate than the metre 
and kilogramme, inasmuch as they had no rivals. 
Standards had ap before the units. Mr. 
Trotter moved that the magnitude of the funda- 
mental electric units should be determined, as 
before, on the electromagnetic system : (1) the ohm, 
as having the value of 1,000,000,000 in terms of the 
centimetre and second; (2) the ampere, with the 
value of 0.1 in terms of the centimetre, e, 
and second; (3) and the volt, with the value of 
100,000,000. This was or unanimously. 

The second resolution, which was also proposed 
by Mr. Trotter, reads as follows :—‘‘As a system 
of units representing the above, and sufficiently 
near to them to be adopted for the purpose of 
trade and commerce, the Conference recommends 
the adoption of the International Ohm, the In- 
ternational Ampere, and the International Volt, 
defined according to the following definitions.” 
Lord Rayleigh submitted this resolution for dis- 
cussion, but not for voting, as agreement about the 
definitions would first have to be arrived at. After 
a discussion on the phrase ‘‘ for purposes of trade 
and commerce,” the resolution was postponed on 
the proposal of Mr. Lippmann. 

In introducing the third resolution, ‘‘ The inter- 
national ohm shall be defined as the resistance of 
a specified column of mercury,” Dr. Warburg re- 
marked that this had been the proposal of Werner 
Siemens of 1860. Two practical standards might 
be adopted: (1) Some multiple of the absolute 
unit; (2) the resistance of a conductor of defi- 
nite dimensions and conductivity. The important 
point, the reproducibi a in favour of the 
second standard. Mr. tter pointed out that 


the resolution merely confirmed Chicago. Lord 


ures, | Rayleigh had some doubt whether the intro- 


duction of a mercury column was not a fifth 
wheel to the coach. e absolute ohm could now 
be determined as accurately as the Siemens unit, 
and he would like to look forward to the time when 
the mercury column might be eliminated from the 
definition of the international ohm. Professor 
Lippmann agreed with Lord Rayleigh, and desired 
that more stress be laid on the distinction of units 
(already adopted) and standards. Dr. Glazebrook 





* See ENGINEERING, vol. Ixxxi., page 387. 





‘1 watt, or 10’ ergs per second. 


speak of unit or standard, the resolution was 
unanimously adopted. 

Dr. Warburg then proceeded to move, in the 
second _— "hedstite IV.: **The international 
ohm is the resistance offered to an unvarying electric 
current by a column of mercury at the temperature 
of melting ice, 14.4521 grammes in mass, of a con- 
stant cross-sectional area, and of a length of 106.300 
centimetres, the resistance to be determined accord- 
ing to Specification A.” For technical purposes, 
Dr. Warburg explained, this international ohm 
would be equal to the true ohm. The section was 
not given, asin 1881, at Paris (first Congress) ; the 
proposed weighing of the mercury was independent 
of the uricertain density of mercury, and of the 
mass of 1 cubic centimetre of water. The two final 
cyphers (106.300) were sufficiently fixed. Paris had, 
in 1881, had the choice between the wire standard 
of the British Association and the Siemens unit, the 
resistance of a mercury column of 100 centimetres 
le , Lsquare millimetre section, at 0 deg. Cent., 
and they had then adopted an intermediate resolu- 
tion by deciding im favour of an exact materialisa- 
tion-of the ohm bythe mercury unit, which would 
bring the unit of current energy practically to 
Lord Rayleigh 

inted out that tically the proposal of Dr. 

arburg peer y-vm the adoption of the two 
cyphers (106.300), which had so far been left out, 
or been considered as vague. 

Dr. Rosa thought that it would be better and more 
simple to fix the length of the column at exactly 
1 metre, and to state the weight of mercury (such 


M. | that the resistance was that of 1 ohm) which would 


be 12.7898 grammes (instead of 14.4521). Mr. 
Trotter had several objections. He saw no need 
for a mercury standard ; the two zeros gave no 
information at all. Nobody knew to what extent 
laboratories would be affected ; they were asked to 
set the c g.s. system aside, and no longer to look 
upon it as ideal, and were asked to abandon good 
wire standards, which could be measured to 1 part 
in 1 million, because there were a few bad coils, 

Dr. Warburg pointed out that the important 
point was this : e 106.3 might be determined 
more exactly, but there would no need to alter 
the international ohm; for that was now known with 
sufficient accuracy, and the continuity should not 
be interrupted, lest confusion arose as to what value 
were meant. Lord Rayleigh drew the attention 
of the meeting to the importance of the question; 
if the international ohm were to be readjusted, 
much might be said in favour of Dr. Rosa ; he ho 
himself that any change made would be the abolition 
of the mercury ohm. Dr. Lindeck pointed out that 
the international ohm now agreed within 2 parts in 
10,000 with the true ohm. That was practically 
sufficient ; scientists would further investigate the 
ratio between the two; but traditions should not 
be deviated from unless for stringent reasons. Dr. 
Glazebrook assented also to what might be thought 
sentimental arguments. If they could make tu 
exactly 1 metre in length and just of the right area 
to hold the specified column of mercury, that might 
be convenient ; but they never did measure accu- 
rately to 106.3 centimetres. Dr. Rosa was anxious 
to leave the matter to the Technical Committee. 
Major Cardew thought that Dr. Rosa’s proposal 
did not change the unit; it was merely a change 
in words, preferable as such. After some further 
discussion, Dr. Rosa’s suggestion was referred to 
the Technical Committee by sixteen votes against 
five and two neutral votes ; the British delegates 
and Austria were against reference to the Com- 
mittee. 

The first waies of the Technical Committee 
was held on Tuesday at 10.30 am. Dr. Glaze- 
brook was voted to the chair. The first busi- 
ness. transacted was the discussion of Dr. Rosa’s 
proposal which he formulated to the resolution :— 
**The length of the mercury column in Reso- 
lution ITV. be changed from 106.3 to 1 metre, 
and the mass of mercury be changed to 12.7898 
grammes, the value of the international ohin to 
remain unaltered.” Dr. Rosa explained, on the 
blackboard, what the proposed change really sig- 
nified ; the calculations would be simpler. He 
doubted that electricians would still adhere to 106.3, 
if 106.275, eg., were found to be more correct. 
Dr. Benvit said he had made hundreds of tube 
resistances ; there was not much. difficulty about 
determining the length, but great trouble in stan- 
dardising the capacity ; it would be very difficult to 
find suitable tubes. Dr. W. Jaeger concurred, and 





having pointed out that Resolution III. did not 


pointed out, moreover, that the supposed simplifi- 
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cation—because there would be only one quantit; 
to be altered—was illusory ; whether the lengt 
was 106.3 centimetres or 1 metre was immaterial ; 
they always had two quantities to determine, and 
he would not abandon historical figures except for 
very cogent reasons. After remarks from Dr. 
Arrhenius, Professor Weber, and Mr. Trotter, the 
resolution was rejected by fourteen votes against 
five. 

Dr. Glazebroox then proceeded to read slowly 
the draft specifications relating to the mercury 
column, the deposition of silver, and the standard 
(cadmium) cel], as drawn up by the Reichsanstalt, 
asking members to indicate their objections, and 
to present formal proposals to the next meeting of 
the Committee, after consulting with their col- 
leagues, and pointing out that minor details would 
be dealt with in Notes. A good many objections 
were raised, some on points which aucky were 
matters for the Notes. The discussion thus occu- 
pied several hours, with the only apparent result 
that a sub-committee was cmpelatel, and definite 
numerical proposals were asked for. But it was 
probably the only way of arriving at an agreement 
in so large an assembly, and in so far satisfactory 
progress was certainly made. 

On Wednesday the second plenary meeting was 
opened by Lord Rayleigh at 10.30. In introducing 
Resolution V., ‘‘ The Ampere is the Second Primary 
Unit,” Lord Rayleigh remarked that the questions 
should be decided that morning or in an afternoon 
meeting, since this problem had to be disposed of 
before the Conference could proceed to other busi- 
ness. He then called upon Dr. Glazebrook to 
move the resolution. Dr. Glazebrook stated that 
the resolution did not involve any change in the 
countries represented ; the volt had been adopted 
in Paris and Chicago as based upon the ohm and 
ampere. Dr. F. A. Wolff, of the Bureau of 
Standards, Washington, had quite recently indi- 
cated three criteria for a fundamental unit :— 
(1) Accuracy of reproduction (to which Dr. Glaze- 
brook wished to add permanency) ; (2) concrete- 
ness ; (3) ease of reproduction. The ampere, as 
given by the silver voltameter, satisfied all these 
conditions, in Dr. Glazebrook’s opinion. All the 
determinations of this equivalent by Kohlrausch 

1884); Kahle, van Dijk and Kunst; Guthe ; Smith, 
ather, and Lowry ; Janet, Laporte, and de la 
Gorca (1908), gave the same value, either 1.1182 or 
1.1183 milligramme per second ; Rayleigh’s value of 
1884 was 1.1179; only Mascart (1.1156), Pellat and 
Potier, and Pellat and Leduc (1.1195) differed, and 
Mascart himself thought a numerical error prob- 
able. The standard ampere balances of the Board 
of Trade and of the National Physical Laboratory 
were in excellent agreement. oreover, the two 
primary units should be independentof one another ; 
the ohm and ampere were, while the volt could 
not directly be determined in absolute measure. 
Again, the checking of standard cells by the 
ampere-balance, as conducted by Janet and Jouast 
at the Laboratoire Central and at Tedding- 
ton, was in excellent agreement; the deduced 
figures for the ampere were 1.11821 and 1.11827. 
Why was the silver voltameter so superior ? Because 
it dealt only with one silver salt—the nitrate; 
and F. Smith had found that nitrates from dif- 
ferent sources differed very little. The form’ of 
the voltameter had formerly been considered of im- 
portance; but that had been disproved. It was true 
that certain peculiarities of the voltameter had not 
been re sae yet ; but om | were unimportant. 
Tt was also true that wonderful agreement had re- 
cently been obtained as to Weston cells in Wash- 
ington and a ; yet of the 300 or 400 cells 
they had made at Teddington, 80 per cent. agreed 
within 2 or 3 parts in 100,000, but 20 per cent. 
only within 20 parts in 100,000, and they could not 
detect the cause. Janet’s Weston cell had changed 
from 1.01862 volt in October, 1906, to 1.01800 volt 
in Anges, 1908. Hulett had come to the conclu- 
sion that mercurous sulphate was unstable, and 
subject to slow changes. Standard cells suffered 
from a time effect. olff was ready to wait for 
another conference, until all the cells agreed within 
1 in 100,000. But the matter was urgent. 

Dr. Warburg contented himself with seconding 
Dr. Glazebrook’s pro - Dr. Lippmann dis- 

reed. It was possible to determine the volt 


directly by rotating a disc in a magnetic field until it 
balanced the electric pressure of a Weston cell, and 

rw they could not get on without standard 
cel 


Professor Carhart said that the epoch-making 





Congress of 1881 had adopted the ohm and the 
volt, which involved the ampere, and that had 
been the practice since, in spite of all academic 
definitions and the law. Nobody based measure- 
ments on the coulomb-meter, though experiments 
continued, of course ; it was the potentiometer that 
they relied upon, as Dr. Glazebrook had acknow- 
ledged. He had devised independent determination 
of the volt inc.g.s. units, moreover. They should 
base their units upon the customary measure- 
ments. Kelvin had originally standardised his 
balance by the coulomb-meter, later by resistances 
and standard cells. Even at the National Physical 
Laboratory they had first determined the electro- 
motive force of the Weston cell, and then the 
electro-chemical equivalent. It was hardly possible 
the other way, as large currents could not be 
carried by the balance for any length of time. The 
potentiometer gave them instantaneous values, 
not after experiments lasting an hour or so. Great 
stress had been laid on the apparent changes in 
standard cells ; but the cells of recent years, after 
their modes of preparing the mercurous sulphate 
had been improved, left little to be desired ; the 
comparisons at Washington, Paris, Berlin, and 
Teddington proved that. Standard cells were 
steady after a few days, and they would always be 
used, whatever the Conference decided. 

Dr. Warburg pointed out that if they adopted 
the standard cell, they had no check left by the 
voltameter. As regards reproducibility of the am- 
pere he agreed with Dr. Glazebrook. That the size 
of the grain of the mercurous sulphate made a change 
in the electromotive force had been proved by Stein- 
wehr ; they had, at the Reichanstalt, been making 
their sulphate by a new method these three years, 
and had, therefore, practically a new type of cells, 
which they could not adopt as primary standards 
without producing confusion and discontinuity. 

Mr. Trotter explained how the ampere balance, 
the silver coulomb meter, and the standard cell 
were actually interconnected in their experiments 
at the Board of Trade ; but he had to admit to Pro- 
fessor Carhart that the balance had last been used 
eight years ago by his predecessor (Major Cardew), 
and that they had since relied on standard cells. 

Dr. Rosa followed with a long speech on the reli- 
ability of the Weston standard cell—the Clark cell 
was also referred to by several speakers—and pro- 
ceeded to a peculiar discourse on six-figure accuracy, 
referring to 106.300 metres, 0.0011800 gramme of 
silver, and the 1.018..., the first term in the 
formula for the temperature coefficient of the 
cadmium cell. To be consistent they should sup- 
plement the 1.018 to six figures—why six figures, 
if so altogether different terms : metre, gramme, 
and volt?—and then they would fall into the 
error of the Chicago Congress. He would prefer 
to say that the electrochemical equivalent was 
about 1.1183 milligrammes, as that quantity was 
little needed. By next year the standard cells 
would probably be in perfect agreement, and the 
agreement was now already better than could 
be attained by the coulomb-meter. Standard cells 
were quite ready for use after a few days, and they 
were easily checked and compared. His cells had 
travelled to Japan and back, while we could not 
send coulomb-meters abroad—as if chemists were in 
the habit of sending the actual apparatus to fellow 
investigators. 

Professor E. Gérard pointed out that Belgium had 
adopted the ampere, and would not make a change 
for which he saw no reason at all. With regard to 
Lippmann’s absolute determination of the volt, he 
objected that the earth magnetic field would have 
to be determined. 

Dr. Glazebrook, replying to Dr. Carhart, stated 
that the Weston cell had not served as standard at 
all in their ampere balance experiments; it had 
helped merely to check the constancy of the current 
during the experiment, for which purpose any cell 
would have answered, and the electromotive force 
and the electrochemical equivalent had been deter- 
mined simultaneously. 

After further remarks by Dr. Rosa, who pleaded 
for ment and not for majority decision (to 
which both Dr. Glazebrook and Lord Rayleigh re- 
plied with regret, that this question must be settled), 
the Conference adopted the ampere by nineteen 
against four votes (United States, Denmark, 
Sweden, France, and Paraguay). 

When Dr. Glazebrook afterwards proposed Re- 
solution VI.: ‘* The international am is the 
unvarying current which when peiiiad Cavengh a 
solution of silver nitrate in water (in accordance 





with specification) deposits silver at the rate of 
0.00111800 gramme per second,” which was seconded 
by Dr. Warburg, Dr. Lippmann surprised the 
Conference by moving as an amendment that ‘the 
ampere be defined as one-tenth of the electro- 
magnetic unit, and that it should be represented 
within 1 part in 1000 by a current which deposits 
silver, but that no number should be introduced 
into the definition.” Dr. Stratton having formally 
seconded this motion, for which he did not appear 
to be prepared, Dr. Glazebrook and Lord Rayleigh 
said that they would sympathise with this return 
to the c g.s. unit if the ohm had not already been 
accepted as a mercury standard. Dr. Lippmann 
submitted that his motion would not tie any- 
body down to the absolute balance, which Dr. 
Lindeck did not wish to be introduced into resolu- 
tions either. For Professor Lippmann’s resolution 
only France and the United States voted; the 
twenty other States voted against it. Resolu- 
tion VI. was then unanimously adopted, the ques- 
tion of the 0.0011800 (the last zeros) being referred 
to the Technical Committee on the proposal of 
Messrs. Roiti (Italy) and F. Weber (Switzerland), 
Finally Resolution VII. : ‘* The international volt 
is the electrical pressure which, when steadily 
applied toa conductor whose resistance is one inter- 
national ohm, will produce a current of one inter- 
national ampere,” was unanimously adopted on the 
motion of Dr, Glazabrook and Dr. Warburg. 





THE FIRST INTERNATIONAL 
CONGRESS OF COLD.—No. I. 

Ir has come as a surprise to the general public, 
and even to the members of the ‘‘ Premier Congiés 
International du Froid” themselves, that the ques- 
tion of the production and application of cold can 
cover a field so wide that it has only been touched 
on as yet. Enough has, however, been done to 
prove most conclusively that the cold industry is 
one the importance of which will steadily increase 
as the processes for producing various degrees of 
cold cheaply and easily are improved, as the existing 
applications are studied and made more advan- 
tageous, and as new fields are opened up. 

The importance of the question and the real 
advisability of being in touch with modern work 
and requirements has apparently been obvious to 
all the participating Governments, of which there 
are forty-two who accepted the invitation of the 
French Government to be represented in Paris from 
October 5 to 10. Great Britain is almost the only 
country which declined, and refused to have any- 
thing to do with the Congress. This is the more 
remarkable as there is probably no country in the 
world which depends, and must continue to do so 
in an increasing extent, on the use of cold to bring 
to its shores the vast amounts of food which are 
required. No doubt, however, this will be well 
pressed home in other quarters, and need not be 
enlarged on here. : 

At the opening ceremony, after the usual compli- 
mentary speech of the President, M. André Lebon, 
and the replies of the principal delegates from each 
country, Professor von Linde gave an address on 
the application of cold in dwelling-houses, in which 
he enlarged upon the use of cooling methods in all 
types of buildings. However, this subject was 
treated in several papers before the sections, and 
will be considered later. 

For the purpose of considering the various papers 
six sections were formed, dealing with: (1) Low 
Tem tures and their General Effects; (2) Fri- 

orifle Materials ; (3) Application of Cold to Food ; 
(4) Application to other Industries ; (5) Application 
to Commerce and to Transport ; and (6) Legislation. 
In these there were, further, a large number of 
sub-sections concerned with special questions. It 
would be quite impossible to give in a reasonable 
space an account even of the papers which have 4 
bearing on engineering questions. We must there- 
fore confine our remarks to the main points which 
were brought out, leaving more detailed discussion 
for a review of the report, which will not be 
published for some months, when tables and illus- 
trations can be given of the more important matters. 

The temperatures which come into practical use 
at the present time range from that of liquid air 
(—190 deg. Cent.) to some degrees below the air 
temperature. There are not yet many applications 
of liquid air in bulk, although it is being realised 
that a cooling agent which introduces no new sub- 
stance is one which is likely to increase in utility 4s 
its production becomes simpler andcheaper. How- 
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ever, liquid air is largely used for the purpose of 
producing oxygen by fractional evaporation. The 
two systems in use in France—those of Linde and 
Claude—differ principally in the initial pressures 
required, the Linde machine using about 60 kilo- 
grammes (854 lb.), whereas the Claude will work 
with 20 kilogrammes (284 lb.). It is not clear 
whether this saving in initial compression compen- 
sates or not for the increased complexity of the 
Claude apparatus; but it does seem that it will 
give nearly pure nitrogen, as well as nearly pure 
oxygen, without any further expenditure of energy, 
and hence should be more economical if the use of 
pure nitrogen develops. 

Papers of pure scientific interest were read by 
Professors H. K. Onnes and Mathias on the sub- 
jects with which their names are connected, giving 
résumés of their work, but without important new 
matter. M. Claude, besides giving descriptions of 
his oxygen apparatus, which was also to be seen at 
the works, detailed his adaptation of this process 
of continuous fractional distillation for the purpose 
of obtaining neon and helium from the air. When 
it is remembered that there are only about 4 parts 
per million of helium in the air, it will be seen that 
such an apparatus opens out some very interesting 
possibilities in other directions. Incidentally also 
the neon may prove to be a source from which 
quite pure neon can be prepared for purposes of 
research. Thus science and technology can be con- 
tinually assisting one another, and further research 
be rendered possible by the ease with which a given 
substance can be obtained. As an example, the 
question of liquifying hydrogen, &., has been 
rendered much simpler by the possibility of obtain- 
ing pure electrolytic hydrogen in commerce. 

Another paper of considerable scientific import- 
ance was read by M. Jean Becquerel on the 
phenomena of absorption and of emission of light, 
and magneto-optic phenomena in crystals and of 
solidified solutions at very low temperatures. A 
large part of the research was carried on at Leiden, 
in conjunction with Professor H. K. Onnes, and 
has been published, the principal results obtained 
being :—(1) Laws relating to the size of absorption 
bands and the existence of a maximum absorption 
for each band. The calculation of the number of 
es producing the absorption and spectrum 
analysis at very low temperatures. (2) The study 
of an effect of the same nature as Zeeman’s in 
crystals and solutions, and the invariability of these 
phenomena with the temperature. (3) Rotary mag- 
netic polarisation and the phenomena near absorp- 
tion bands, and many other measurements which 
have given new constants and fresh light on our 
knowledge of the constitution of matter. M. Pierre 
Weiss recalled in this connection that the theory of 
the molecular field of force gives a law of corres- 
ponding magnetic states, corresponding to the well- 
known law in thermodynamics, and having as unit 
the magnetic moment of the molecule. To attain 
the value of this, it would be necessary to study 
the variation of the intensity of magnetisation at 
saturation as a function of the temperature, using 
the present theory as a first approximation, which 
is very close in many cases. However, to obtain 
this it is most important to make measurements as 
much as possible in the neighbourhood of the 
absolute zero. 

Asa conclusion to the reading of papers dealing 
with pure science, some important resolutions were 
adopted recommending that the various States 
should give pecuniary facilities for physicists to 
study these phenomena at very low temperatures 
at the Leiden Laboratory, which has been so par- 
ticularly well equipped for this purpose by Professor 
Kamerlingh Onnes, Also that on the formation of 
an international association for the study of low 
temperatures, the existing centres of work should 
be assisted in order that there should be a continuity 
of research in the domain of low temperatures. 

With these resolutions the first section turned its 
attention to more technical questions, 

The cooling of factories and dwelling-houses is 
one of ~ importance. At present the 
methods used depend on cooling the circulating air 
by ice, or, if only a small fall is required, by water 
evaporation. Other liquids are not used to any con- 
siderable extent for this purpose, the high specific 


heat of ice, in proportion to its density, rendering 


it particularly convenient and economical. 

In the second section much attention was de- 
voted to the means of producing cold of the order 
employed more usually—that is, down to about 
It would be convenient to divide! 


— 10 deg. Cent. 








the machines employed into the categories of gas- 
machines and vapour-machines, the former being 
hardly dealt with, but including the Linde, Hamp- 
son, and other liquefiers using the principle of 
internal work, and perhaps those in which the gas 
is cooled by doing external work. The vapour 
class may be also divided into compression machines 
and absorption machines. 

. Again, a new type of machine, invented and 
shown by M. Singriin, in which the compressor and 


refrigerator are mounted so that they can revolve | i 


on a single hollow shaft, requires a further division 
of the compression machines into reciprocating and 
rotating types. The investigation into the various 
efficiencies of these types, using different working 
liquids, has hardly been carried out yet on strict 
lines, although several very useful comparisons have 
been made Celvcen a few types. It is suggested 
that the Munich method, already used for tests on 
ammonia and sulphur-dioxide machines, should be 
accepted as the standard. In this everything is 
measured strictly, so that a proper thermal balance- 
sheet can be obtained. 

The looseness of expression, which is very 
common in writing on this subject, came most 
naturally under review, and there were curiously 
prolonged discussions about units and definitions 
which should have been unn Taking, for 
instance, the refrigerating power of a liquid, it was 
pointed out that this was really the latent heat 
multiplied by the specific heat of the liquid. This 
makes the refrigerating powers of NH*, CO,, SO,, 
and CH, Cl nearly equal. But quite strictly the 
exact values can only be obtained by the con- 
sideration of other data in addition to the above. 
No doubt the employment of the word “‘ frigorie” 
may be helpful in technical work, but it is most 
necessary that its exact definition should be known. 
It was proposed to give it another definition than 
that of a negative A ae te but this would be a very 
retrograde step. It is now fairly generally taken, 
after some little employment of other units, that 
the most convenient definition of the calorie is that 
of the one-hundredth part of the heat required to 
heat one gramme of water from zero to boiling 
point under normal conditions. 

There is no reason why this unit should be 
changed, and it would be most ambiguous to have 
special frigories or calories introduced with other 
temperature limits. The amount of heat added to, 
or subtracted from, a body will then depend upon 
an accurate knowledge of its specific heat in the 
range of the temperature change. To this end 
H. C. Dickinson and E. F. Mueller determined 
the specific heat of solutions of calcium chloride 
with an accuracy of 0.1 to 0.2 per cent. in the range 
+ 25 deg. Cent. to —36 deg. Cent. Their results 
for four solutions should be of considerable use in 
the estimation of the amount of heat which must 
be abstracted to attain a given steady temperature 
under known conditions. However, in defining the 
frigorific power of a machine it is important to have 
a knowledge of the planes between which it works 
at all, and also most economically. The former is in 
general decided by the lowest temperature which 
it can attain, and this depends upon the nature of 
the fluid used and the method of application. 

The very important data as to the conductivity of 
the bad conductors used in practical work have 
been very little considered experimentally from the 

ractical point of view, so that substances have 

en tested which are only rarely used, or else 
under such conditions that the values can only be 
applied very tentatively to the calculations in definite 
cases. A review of the difficulties attending such 
determinations and a description of the various 
methods employed was introduced by Mr. D. A. 
Bost, who insisted strongly on the necessity of 
absolute measurements. It was suggested that a 
vacuum glass might form a convenient standard of 
insulation, as these apparatus can now be brought 
to such a high state of perfection by modern methods 
that the leakage through the silvered form may 
be treated as ‘reed negligible. If the heat 
be produced electrically, the power can be mea- 
sured very exactly, and hence the measurements 
can be kept more under control. To measure 
the temperature, Mr. Bost suggested thermo- 
couples; but all modern physical experience shows 


that these are very unreliable unless extreme pre- | 


cautions are taken and the temperatures are only 
read on balanced currents. It is probable that, 
at the temperatures used, a platinum thermo- 
meter, which can be read direct to a considerable 
degree of accuracy, gives more satisfactory results. 





In an elaborate communication, A. Desvignes de- 
scribed his experiments on thin sheets of a large 
number of substances which come into technical 
use. He employed Lodge’s modification of Forbes’s 
method, and worked out the equations of the 
steady state in a form convenient for calculation. 
In the discussion there was considerable comment 
on the use of figures derived from observations 
with small thicknesses of some millimetres in esti- 
mates on thicknesses of several decimetres used 
in ee As would be anticipated theoretically, 
unless the passage of heat causes some actual 
change in the material, all experimenters find 
that the conductivity is inversely proportional to 
the thickness when the steady state is once reached. 
However, G. Voorhees pointed out that this may 
not be the case for six days or more, and thus many 
experimenters, who have not allowed for this slow 
leaking up to full conduction, have made measure- 
ments before the steady state was reached, and 
have thus obtained inconsistent results. However, 
it is more difficult to allow for the effect of laminat- 
ing or jointing the insulating layers, as there is less 

ibility of estimating all the factors in calculat- 
ing the conductivity then. 

For wide ranges of temperature, even the small 
temperature coefficients which these substances 
exhibit have considerable effects, but for a few 
degrees only below zero it is probable that the 
errors in taking values determined between zero 
and 100 deg. Cent. would be only a small fraction 
of the whole. Many recommendations were passed 
by this Section for the consideration of the Inter- 
national Bureau, to the effect that a complete study 
of the whole of the physical properties of those sub- 
stances which enter largely into the construction of 
plant for use under cold should be instituted, and 
particularly the accurate determination of the con- 
ductivity and its relation to temperature, thickness, 
and humidity. 

In connection with the various resolutions on 
units, Professor H. K. Onnes spoke on the thermo- 
dynamics of cold, and proposed to define the unit 
of entropy, and to call it a ‘* Carnot,” after the 
illustrious French founder of modern thermo- 
dynamics. 

Several interesting communications were made 
on the application of cold to other industries than 
those concerned with the preservation of food. 
Among these special mention may be made of that 
of M. Porgés on the use of artificial cold in the 
production of paraffin. An historial résumé was 
given of the work of early inventors, such as 
Henderson and Beilby, and of the more recent 
additions to this. At the present time nearly 
all the refineries of Austria and Roumania are em- 
ploying refrigerating ee one at Pardubitz 

aving a power of a million calories per hour, and 
the employment of cold has advanced most con- 
siderably the technology of the paraffin industry. 

It is well known that for many important indus- 
tries the use of dry air, or air with a constant 
known humidity, is very important. Of the various 
means by which air can be easily and cheaply dried, 
the use of a considerable degree of cold appears to 
be one of the most convenient. In the production 
of pig iron in the blast-furnace the usual method of 
heating the air by the waste gases does not much 
affect the humidity. If, however, the air is first 
cooled considerably, a very large proportion of the 
aqueous vapour is removed, oe the amount re- 
maining can be reduced to any desired proportion. 
In a case where this process had been largely used, 
it is stated that an increase of output of over 26 
per cent., and a saving in fuel of over 13 per cent., 
were obtained. From the experience of several 
works it appears that for capacities of 450 to 500 
tons of iron a 7 the price of a cold-air plant 
may be put at about 28,0001., which should be 
money well spent if the above figures of economy 
are confirmed by further experience. It might be 
here advantageous to cool the air in two steps, and, 
in general, there is much to be said for the economy 
of making a considerable temperature change in 
steps. his subject was referred to by G. T. 
Voorhees in the course of a paper on ‘* Testing 
Refrigerating Machines.” He developed his idea of 
multiple-effect compressors, with which a consider- 
able saving could be obtained, especially where 
several different planes of temperature were profit- 
ably used in the factory. In many cases where 
this was not apparently the case it was because the 

rinciple of real economy had not been fully grasped. 
here, however, such a temperature drop was pos- 
sible in series it was a great economy to use the 
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multiple effect in the cylinder, which increases the 
ogee of the plant very largely. 

ith explosives, or matches, or any other manu- 
facture where the material used either deteriorates 
or becomes dangerous with rise of temperature, the 
use of a suitable system of refrigeration would re- 
duce the chance of loss or the danger, and would 
hence render the industry more efficient. 

The actual design and building of cold stores on 
the ground, or in ships or railroad cars, is naturall 
one of the greatest importance in connection with 
the use of cold in commerce, and was treated 
very amply from several sides. There are three 
methods in use for cold stores at the present 
time, and these were described among other 
things in a paper by Mr. Hal Williams on ‘‘ The 
Building of Cold Stores.” The system of direct 
expansion is one which is especially suitable for 
jhateon where no differences of temperature are 
required. For those with rooms at different tem- 
peratures oe | brine is exceedingly convenient 
and much used, and has the great advantage over 
the air-blast method that there is no risk of the 
taste of the articles being affected owing to the 
air from one room getting into another containing 
other commodities, and, moreover, the humidity 
can be more satisfactorily regulated. The whole 
question of the successful design of a refrigerating 
stores is one of extreme complexity, owing to 
the very insuflicient data obtainable, and the con- 
sequent necessity of allowing large factors of safety 
in all estimates. For the insulating layer the 
main body of opinion appeared to incline to the 
superiority of a structure composed of cork-bricks, 
made from fragments of cork, and faced so as to be 
quite impervious to moisture. The thickness of such 
walls is taken to be a metre usually for large stores. 
It is, however, the development of the refrigerat- 
ing car and the small machine, or cold store gene- 
rally, that will open up the largest branch of undeve- 
sys industry. In this connection interest was 
felt in the presence of M. Tellier, who first projected 
the use of refrigeration on ships about forty years 
ago, and who must have been extremely gratified 
by the expressions of complifnent which were made 
te him by various speakers. On the large ocean 
liners there is much the same problem as on land, 
but with small ships, or small dealers on land, or 
still more for railway transit, small and reasonably 
cheap machines and stores giving the requisite 
temperature by some means or other would be of 
the greatest use. In no industry is this necessity 
more ey 4 seen than in the fishing trade of the 
English, French, Dutch, and Norwegian coasts. 
The fishermen are poor, and there is little combi- 
nation, except at great centres, such as Grimsby ; 
the use of ice is expensive and uncertain, and some 
means is required by which the fish could be kept a 
reasonable time, until either enough were obtained 
to make transit by refrigerating cars worth while, 
or else, when there was a large catch, to prevent 
the market being glutted. 

The great questions of the successful application 
of refrigeration to food-stuffs of all kinds and the 
various important legislative matters which came 
before the Congress must be left over until next 
week from want of space. 





NOTES. 
Tue Lonpon County Counci, Tramways. 

Tue accounts of the London County Couicil 
tramways, which were to have been presented last 
Tuesday, are the first to be issued since the full 
disclosure of the financial position of these under- 
takings by the commercial audit. In accordance 
with the decision then taken, the accounts are now 
issued in such a form as to give the public a fair 
idea as to the true position of this business, the 
policy of concealment in this regard, favoured b 
the old réyime, having been definitely ~ satan eal 
Even yet, however, the financial statement can- 
not be considered as complete as is desirable, as 
the undertaking is not yet debited with its full 
proportion of the cost of widenings and street 
improvements. The total receipts from the 68} 
miles of electrified lines amounted to 1,274,6601., 
whilst the working expenses amounted to 
724,3811. 10s., equivalent to 6.79d. per car-mile. 
On the 513 miles of lines worked by horse trac- 
tion there was a deficit mainly due to losses sus- 
tained through the closing of routes for recon- 
struction. The actual receipts here amounted to 


388,371/. 10s. 8d., as compared with an expendi- 
ture in working of 445,7 


. 238, 8d., which was 





equivalent to 10.73d. per car-mile. The net 
surplus on the working of the whole system 
amounted, therefore, to 492,9161. 4s. 1d., of which 
debt charges absorbed 450,024]. 2s. 3d., whilst 
other incidental expenses reduce the balance left to 
45,4061. 3s. 8d. The whole of this has been trans- 
ferred to the renewals fund, which, even so, showsa 
large deficit, so that there is no surplus whatever 
availablefor relief of therates, which, on the contrary, 
must soon be augmented to provide for the losses 
on working, unless the accounts show a very sub- 
stantial improvement within the next few years. 
Taking the provision for renewals at $d. per mile, 
which by many is thought to be very low, the 
Highways Committee report that the amount set 
ale fer renewals should this year have been 
71,0861. It is to be hoped, and indeed to be 
expected, that better results will be obtained in 
the future, as even the amateur management of 
party politicians should prove capable of extracting 
some profit from so rich a field as that offered by 
the short-distance traffic of the coy a though, 
of course, there will always be the danger of the 
tramway system having to meet the competition 
arising from the development of less objectionable 
methods of transport. 


Tue ‘Carsocen” Liquip-Fvet Burner. 


On Wednesday, the 14th inst., we had an oppor- 
tunity of examining the working, on board the 
steam-yacht Dorothy, belonging to Mr. F. May, 
Rear-Commodore of the British Motor-Boat Club, 
of a liquid-fuel-fired water-tube boiler fitted with 
‘* Carbogen”’ burners. These burners are the 
outcome of experiments made by Mr. 8S. F. 
Stackard, of Messrs. J. A. Curle, Limited, Homer- 
road, South Hackney, in connection with the use 
of oil-fuel in their glass furnaces. The burner 
consists essentially of three parts. These are 
respectively a fuel nozzle, in which is a hollow 
needle-valve, and surrounding which is a tube or 
sleeve. Through the hollow needle-valve, which is 
adjustable, air is forced, while supplementary air 
is provided through the outer tube or sleeve. The 
fuel is thus forced out by the central jet, and is 
further broken eed the surrounding ring of sup- 
plementary air. The air used is under moderate pres- 
sure, and the fuel may be by gravity feed or under 
pressure. The steam-yacht Dorothy is of 54 tons, 
and is fitted with 175-indicated-horse-power triple- 
expansion engines by the Liquid-Fuel Engineering 
Company, Limited, and a 500-horse-power Yarrow 
water-tube boiler. Two burners are provided. The 
fire-bars are covered with fire-bricks, and the doors 
take the form of plates with circular openings 
in them, and having each on the interior a steel 
sleeve about 12 in. long and 44 in. in diameter. 
The burners are arranged outside, exactly opposite 
these openings. The boiler is started with a small 
coal fire, for which pu one brick is left off the 
bars in the centre of the grate. When steam has 
been raised to about 2 lb. pressure the liquid-fuel 
burners are started ; and again, when steam has been 
raised a little further—sufficient, in fact, to work 
the air-compressor—the working is changed from 
steam to air. The burners will consume efiliciently 
from 2 to 12 gallons of crude petroleum per hour, 
with no sign of smoke or unpleasant smell, and 
no clogging of the burner. e air, at a pres- 
sure of 12 lb. to 15 lb. per square inch, is supplied 
by a Lacy Hulbert compressor direct coupled to a 
small steam-engine. At full capacity each burner 
requires about 25 cubic feet of free air per minute. 
The burner is regulated by the adjustment of the 
hollow needle-valve—i.e., by screwing it in or out. 
The adjustment for the supplementary air, once 
made for any particular kind of fuel, need not be 
altered. In the installation on board the Dorothy 
the working fuel-tank is under about 4 lb. pres- 
sure. Oil is also carried in other tanks, and 
pumped, when needed, into the smaller tank 
in the engine-room. The suitability of such 
an installation for a yacht was very evident. 
One man in the engine-room attended to the main 
engines and five auxiliaries, and also to the boilers. 
The engine-room was extremely clean, the quantity 
of coal used for lighting up being so small as to 
make practically no dirt. The ashes left over from 
the ayn | process are all consumed at the end 
of about two hours’ running. During running the 
fuel ap to be very well atomised, and to be 
perfectly consumed, with a clean flame, and with 
no smoke coming from the funnel. The cleanliness 
on deck was, of course, equally marked—a great 
contrast to, for instance, conditions existing on 





large steamers, whose decks are, as a rule, like 
cinder-tracks, much to the discomfort of the pas- 
sengers, for whom a change to oil-fuel would be a 
real blessing from this point of view. With regard 
to the burners themselves it may be stated that 
they are extremely simple, as the above description 
su; ts, with nothing to get out of order, and 

ily removed if work is to be done to the boiler, 
&c., for since two of the connections are by long 
flexible metallic tubes, the unscrewing of one union. 
nut enables the whole burner to be removed. The 
burners have, of course, the advantage for.marine 
work in that they do not use steam, and so reduce 
the supply of fresh water on board the vessel. 
Messrs. J. A. Ourle, Limited, are now employing 
these burners successfully in their glass furnaces, 
using heavy liquid fuel, a gas-tar residual, for 
which they are equally suitable. 





PrersonaL.—Messrs. H. and T. Danks (Netherton), 
Limited, Netherton, Dudley, inform us that they have 
terminated their omnes with Mr. T. W. Thackeray, 
of 69, Victoria-street, Westminster, S.W., who has up to 
now acted as their London representative.—We hear that 
Messrs. Robertson and Adams have changed their address 
from No. 60 to No, 52, St. Enoch’s-square, Glasgow.— 
Mr. Moncrieff P. Ford, 2, Mulberry-street, Hulme, Man- 
chester, informs us that he has poteees his position as 
managing director of the Brooke Tool-Manvufacturing 
Company, Limited, to join Mr. S. N. Brayshaw, Man- 
chester.— Mr. Allan Bell informs us that he has-opened an 
office as a consulting amperes. with special reference to 
refrigeration work, at the Bank Buildings, 60, Castle- 
street, Liverpool. 


INSTITUTION OF MECHANICAL ENGINEERS, GRADUATES’ 
AssocraTIon.—The first general meeting of the above 
Association for session 1908-9 was held at the Institution 
House, Storey’s Gate, Westminster, S.W., on Monday, 
October 12, at 8 p.m. The chair was taken by Mr. Henry 
Davey, member of council. The annual report was pre- 
sented and read by the honorary secretary. Mr. M. G. 
Duncan moved the adoption of the report, and Mr. 8. C. 
Algar seconded the motion, and the motion was carried 
unanimously. The report showed that a much larger in- 
terest was being taken in the Graduates’ Association, the 
average attendance of graduate members being 45 at the 
meetings, as against the best previous total of 34. A paper 
entitled ‘* Steam-Engineand Boiler Trials” was presented 
and read by the author, Mr. William Inchley, Graduate, 
of Nottingham. The author gave an account of the 
testing of engines and boilers from a scientific standpoint, 
and collated into table form all the observations necessary 
and the methods of working out the results. The paper 
was illustrated by a number of lantern-slides. Mr. 
A. B. E. Cheeseman opened the discussion on the paper, 
in which the chairman of the evening and the followin 

uates took part :— Messrs. Aitken, Salway, an 

hierme. The meeting terminated at 10.15 p.m. 





Tue INSTITUTION OF AUTOMOBILE EncGingERS. —On 
Wednesday evening, the 14th inst., Mr. Dugald Clerk, 
F.R.S., M. Inst. C.E., delivered a presidential address 
before the Institution of Automobile Engineers at Storey’s 
Gate, Westminster. After reviewing the recent improve- 
ments in motor-cars, he turned to the subject of increasing 
the flexibility of the engine, so as to enable it to run 
always on the direct drive. After noticing several 
schemes that have been brought forward, he said :— 
“T have made experiments with super - compression 
devices of different kinds, which convince me that it is 
possible to arrange for the increase of the mean pressure 
upon the piston at the slower speeds of rotation by about 
50 per cent. without increase of maximum explosion 
pressure. To do this, it is necessary not only to increase 
the charge supply pressure, as proposed by Daimler, but 
also to increase the volume of the compression space. By 
the simultaneous increase of charge pressure and com- 
pression space volume, torque is greatly increased, 
although, of course, expansion is diminished, and the 
theoretical economy is somewhat reduced. My experi- 
ments have been made on relatively large gas-engines, two 
engines of 22in. diameter cylinder, one of 10 in. diameter, 
pow pat vee of 7 in. diameter, but the reasoning applies to 
small petrol-engine cylinders. Such an increase of mean 
pressure as I have suggested would enable cars of mode- 
rate power to dispense almost entirely with change of 
speed gear. M nt car, for example, would be able 
to climb all the ii in my district without changing from 
the direct drive on the third speed. If the pumping 
arrangements could be operated by a small separate petrol 
motor nicely balanced and always running, the main 
engine me | be —e to act_as a compressed - air 
engine only when in traffic or on hills at slow speed. The 
added engine and pumps increase the complication, but 
it seems to me possible to reduce total weight by the 
reduction of main engine dimensions and the simp ifica- 
sion of gear-box arrangement. A car which could be 
stopped and started in traffic without the need of the 
clutch, and could stop on a steep hill in the same way. 
with the certainty of starting pore would combine 
the advantages of both steam and petrol engines.” Auto- 
mobilists to whom ex is of little object seek to 
obtain the same result by increasing the size of the engine 
and throttling it down on the level and in traffic ; but the 
effect is gained at a great increase of weight and in the 
cost of ranning. 
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INDUSTRIAL NOTES. 


As mentioned in the leading article in our last issue, 
Sir Christopher Furness laid last week, before a con- 
ference of trade union representatives at West Hartle- 
pool his scheme for ‘‘the promotion of peace and 
efficiency in his shipyards” and other works. The sub- 
ject is open for discussion until November 26. So far, 
it does not seem to have excited much enthusiasm. 





At the annual conference of the National Miners’ 
Federation, held in Chester last week, the representa- 
tives of the Durham and Northumberland Associations 
were present for the first time in a representative capa- 
city, both associations having joined the National 
Federation. The questions discussed were various and 
important, two being of animportant character. These 
were : (1) The demand for a special taxation of mining 
royalties and wayleaves. The conference held that the 
minerals belonged to the State, as a national asset ; 
and so they did until William III.’s time, when he 
parted with the right in order to win over some of the 
landowners. (2) The conference a resolution 
in favour of the nationalisation of the mines ; this, of 
course, would cover the former question. Mr. Burt 
introduced the first subject, and he was a member of 
the Royal Commission on Mining Royalties over 
twenty years ago. The report ys Eee that several 
millions sterling were paid in royalties, &c., and some 
of the speakers at the conference declared that the 
royalties and wayleaves amounted to 6d., Sd., and 
over per ton of coal raised. The amount varies, but in 
all cases the landowner is the actual gai All 
agreed as to nationalisation, but some of the delegates 
urged that the question of taxation should be pushed 
without waiting for nationalisation. A rather tender 
subject dealt with was the question of joining en bloc 
the Labour Party. This was not formally decided 
upon until the last day of the session; but a resolu- 
tion was carried enjoining loyalty to the Federation 
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platform and constitution by all sections on all ques- 
tions. This, of course, was an intimation to Durham 
and Northumberland to the effect that whole-hearted 
loyalty was expected, without reservation. Some 
thought that local interests might be dealt with 
locally, but the conference decided otherwise. It was 
agreed that the basis of wages should be raised, some 
said to present rates asa minimum. In any case, the 
Federation, as a whole, is empowered to negotiate with 
the mine-owners for a higher fixed basis as a minimum. 
Towards the close of the Conference it was resolved 
to join the Labour Party. The resolution was as 
follows :—‘‘ That the Miners’ Federation of Great 
Britain now make formal application for admission to 
the Labour Party, on the understanding, however, 
that all the present members now ne this 
Federation in Parliament be not called upon to sign 
the Labour Party constitution, except in the event of 
by-elections and the next general election.” This is 
the wisest decision possible under the circumstances. 
It will leave Messrs. Burt, Fenwick, Wilson, and 
others, free to act as they please during the present 
Parliament, on all general political questions. The 
accession of the Miners’ Federation will mean an in- 
crease of 330,000 paying members to the Labour 
Party, and fifteen members of the present Parliament. 
The others -miners’ representatives are already mem- 
bers of the Labour Party, having signed the constitu- 
tion. This will increase the Labour Party in the 
House of Commons to forty-six. There are eight other 
Labour Members non-affiliated, and one Labour 
Liberal Member outside of trade unions. When the 
whole co-operate it will mean fifty-five in the division. 
It must not be thought that this numerically strong 
Labour vote in the House will revolutionise the British 
Parliament, or even politics and labour. : 
There is a growing tendency at trade union and 
labour conferences to Loree more and more political. 














Many see in this a danger, others think it the way of 
salvation; in any case the tendency is growing, and 
it will influence general politics at elections, and other- 
wise. What its influence may be upon parties remains 
to be seen. At the annual conference of the Amalga- 
mated Society of Railway Servants, held at Glasgow 
last week, one of the resolutions, carried almost 
unanimously, was in favour of the Nationalisation 
of railways, and this, too, by the men who do all the 
chief manual work in connection with our great rail- 
way system. The change, if brought about, would 
not be of great advantage tothe men. They would 
have perhaps more security for permanency of em- 
ployment ; but if once dischar for any offence, 
they would have small chance of any re-engagement, 
for all the lines would be controlled by one central 
authority, the final Court of Appeal. It is a question 
whether the men are better paid, or work under better 
conditions, in countries where the railways are owned 
by the State. Certainly there have been strikes in 

ew Zealand, Australia, India, and on the Continent 
of Europe under the State-owned railway system. 
There were loud complaints against some of the great 
railway companies on account of recent actions as 
regards discharges and reductions in wages, and some 
of the speakers were neither moderate nor choice in 
their language. The general secretary stated that the 
companies were not ali alike. The conciliation boards 
ought to solve the problem in most of the cases, and 
even then there is an appeal to the Board of Trade. 
Rude and crude language is not the proper os in 
cases of negotiation, and this is the stage at which 
the men the companies have arrived. Irritation 
ought to be avoided. Mr. Bell admitted publicly that 
in the cases of dismissal the men had been guilty of 
some offence to justify the companies. If men will run 
such risks, they have little right to complain. The 
question may arise whether the panidiatens was 


greater than the offence deserved—the conciliation 
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board is the proper tribunal to deal with that. Oa 
the whole, the men ought to be thankful for what has 
been done. 





The disastrous dispute in the cotton trade, owing 
to the strike of the card-room and other sections, 
when the spinners, the more important section, ac- 
cepted the employers’ terms, continued all through 
last week, the meetings called to try and effect a 
settlement having all failed ; up to Friday night even 
the Federation of Trade Unions had failed to come to 
a decision as regards dispute pay. The dispute had, 
in fact, degenerated into a quarrel of the unions 
affected, each blaming the other for the uncertain 
state of affairs. Meanwhile the employers were merely 
looking on, except that efforts were continued to bring 
into line the non-federated employers. This had been 
done to such an extent that hundreds of thousands of 
spindles were silent by reason of the owners having 
come into line with the federated employers. 

At a further conferencs held on Saturday last, under 
the auspices of the executive committee of the General 
Federation of Trade Unions, the card-room repre- 
sentatives agreed to withdraw their opposition to the 
Federation grants to the locked-out spinners, and the 
operatives of the latter were to receive each 5s. per 
week. It was also agreed that the card-room hands 
and others would accept the employers’ terms of 5 per 
cent. reduction in wages, but their representatives will 
endeavour to arrange for a revision of the question at 
the expiration of three months thereafter. This use- 
less dispute and stoppage of work is now possibly at 
an end, after a large expenditure of money, lo:s in 
wages, and not a little privation and distress. 





The Amalgamated Engineers’ Journal for the current 
month is the last issued under the auspices and editor- 
ship of Mr. G. N. Barnes, M.P., whose secretaryship 
of the engineers has ended. His last notes are con- 
ciliatory ; they area farewell, and at the same time are 
an introduction to the new dispensation. He says : ‘‘I 
hand over the management to other hands and I be- 
speak for the new management a continuance and even 
an increase of support.” There is no bitterness in the 
farewell. He states that the Journal is ina better 
financial condition and that itis handed over asa going 
concern. The new editor thanks Mr. Barnes for the 
kindly wishes he has expressed. It is evident that 
the new management is more favourable to the Trades 
Union Congress than the old, for the latter thought it 
out of date, and that all the needful work would be 
better done by the Labour Party and the Federation 
of Trade Unions. This view is not endorsed in the 
Editorial Notes. Objection is taken to the subsidising 
of trade unions in the payment of unemployed benefit 
as likely to lead to some Government control. The 
idea of establishing a central and permanent concilia- 
tion and arbitration council is applauded, because it 
is on the voluntary principle. The writer states that 
no award of an arbitrator has been or could be worse 
than a strike ; the latter is more adverse to the work- 
men’s interests. Here then we have a strong plea for 
industrial peace. There was a further increase of un- 
employed members of 510, the total being 14,228, or 
134 per cent. of the aggregate membership. The latter 
was 109,864, a decrease of 299 in the month. The 
totals of the votes on the North-East Coast are given 
for each of the three unions involved. The majorities 
for the acceptance of the employers’ terms were small 
in each of the three unions, The articles in the 
Journal are all on the same lines as formerly, including 
the series on technical and other subjects. 





The report of the Cotton-Spinners’ Association is 
singularly reticent over the lock-out in the cotton 
trade. The only reference to it is: “‘This summary 
does not include any receipts or payment in connection 
with the lock-out.” Mr. Thomas Ashton is too ex- 
perienced a man to foment strife by even discussing it, 
except at the board where the parties meet for that 
purpose. And yet he is one of the chief men in the 
cotton dispute, as representing the cotton-spinners. 
The united membership of the Association at date was 
18,308, an increase of 83 in the month, and of 1418 
during the year. Of the total, 8236 were full members, 
and 10,072 piecers paying to the society. There were 
2060 on the funds on the average during the month, 
as compared with 2002 in the previous month, and 416 
in the same month a year ago. The proportion out of 
employment was over 25 per cent. of the total 
members; previous month, 24.32 per cent.; a year 
ago, 5.22 per cent. The change is great. Through 
temporary stoppage 1755 were on the funds, and 
per week through accidents. There was even a larger 
number of full-timers and half-timers on the funds 
through temporary stoppages. 
soslaty dealt’ with 15 disputes or grievances in the 
month, as against 11 in the previous month, and 26 a 

ear ago. These do not come into the returns of the 

abour Department, as there is seldom any toppage 
of work, the matters being arranged mutually. In 


the month 19 accidents to members were reported ; 
last month, 12; a year ago, 55. There were sent in to 


The officials of the | Be 





employers 56 compensation claims ; last month, 36; a 
year ago, 56. Since the Act came into force 2746 
claims have been sent in to employers. Most of these 
were settled mutually. Financially there was a net 
los3 in funds of 93400. 5s. 6d.—equal to 1/. 23. 8d. per 
member, calculated on the spinners’ membership. The 
above loss has nothing to do with the lock-out, which 
will come into the next month’s report. 





The quarterly meetings have come and gone, but 
there is no great change in the condition of the iron 
and steel trades. Prices kept fairly firm at recent 
rates, but there was no rush of orders—little, in fact, 
to indicate renewed activity. Yet it is reported that 
orders for new shipping are being given out, but some 
little time must elapse before any large increase of 
employment can take place. 





One of the most impressive scenes witnessed in 
London took place on Saturday last at the funeral 
of the late Sir George Livesey. Thousands of his work- 
people and others followed his remains to the grave—a 
tribute to the memory of a great and generous em- 
ployer. He was also a generous supporter of good 
causes, as many can testify. One important incident 
in his life is perhaps known only to about half-a-dozen 
men, the writer being one of them. At the time of the 
great strike, when all negotiations were broken off with 
the officials of the Gas-Workers’ Union, two members of 
the London Trades Council induced him to consent to 
an interview. It took place, and terms were agreed 
upon. These were privately made known to one of the 

rominent union officials; at a public meeting at 

lymouth or Devonport they were by him made known 
in general terms, accompanied by a threat of retalia- 
tion when the union was stronger. Mr. Livesey, as he 
then was, regarded it as a breach of faith, and put into 
operation his scheme, for which thousands of employés 
are now profoundly thankful. 





TRADE OF JAPAN. 

From the report of Mr. E, F, Crowe, the Com- 
mercial Attaché to His Majesty’s Embassy, Tokio, we 
learn that the total import an = trade of Japan 
during 1907 amounted to 94,619, », an increase over 
the sum of the previous year of 8,609,190/., or a trifle 
over 10 per cent. Few of our readers are interested in 
the details of the general trade, but a considerable 
number may find the figures relating to metals and 
machinery instructive. The following tables show 
how the trade in metals has been shared by the dif- 
ferent countries during the past three years :— 


Iron and Steel, Pig and Ingot. 








—_ 1907, 1906. 1905. 
a | a. 
United Kingdom 272,000 | 241,000 | 396,000 
China... i 83,000 | 88, 84,000 
Sweden .. 53,000 46,000 24,000 
Germany ae 13,000 27,000 34,000 
Other countries 4,500 4,000 41,000 





| 
Se — 
ee 406,000 | 579,000 
Britain’s share of total . 64 percent. 59} percent. 68} p.c. 

Tron and Steel, Bar and Rod, Plate and Sheet, &c. 











— 1907. 1906. 1905. 
£ £ £ 
United Kingdom +6 -.| 1,616,000 990,000 896,000 
Belgium te oe eet 702,000 | 407,000 638,000 
German és ma --| 824,000 | 333,000 265,000 
United States of America ..| 119,000 116,000 256,000 
Other countries oe eel 39,C00 14,000 17,010 





"2,700,000 | 1,860,000 | 2,072,000 


Total .. we --| 3,700 
Britain’s share of total .. 56 per cent. 58} percent. 43} p.c. 





Iron and Steel, Pipes and Tubes. 
| 
































coe 1907. | 1906. 1905. 
| tons “re OF £ 
United Kingdom os ..| 10,180 180,000 | 117,000 106,060 
United States of Ameri .| 10,561 135,000 | 83,000, 95,000 
Other countries $s tid os 88,000 | 19,000, 19,000 
Total .. es ..| 20,€91 353,000 | 219,000 | 220,000 
Britain’s share of total .. 5lp.c. 49 p.c. | 48} p.c. 
Rails. 
— 1907, | 1906 1905. 
&£ | &£ £ 
United Kingdom 49, 6,000 | 6,000 
ey! ve + -» 161,000 106,000 | 84,000 
United States of America .. 140,000 84,000 41,000 
igium x * . ° 838,000 29,000 | 18,000 
Other countries 3,000 1,000 | 2,000 
000 000 | 96,000 


Total .. ee -.| 891, 226, 96, 
Britain’s share of total .. 124 percent. 2.68 per cont! 6} p.c. 
Machinery and engines to the value of 2,827,600/. 

were imported, and of this large total it is gratifying 
to note that the United Shagion supplied more than 
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Machinery and Engines. 
| 
— 1907. 1906. 1905. 
£ | £ £ 
United Kingdom | 1,582,000 1,008,600 854,200 
United States .. 851,100 622,400 1,012,900 
Germany 3 : 328,000 210,200 232,900 
France .. = oe oot 41,900 | 26,700 | 24,400 
Other countries me aed 24,600 | 41,500 | 11,600 
Total .. _..| 2,427,000 | 1,000,400 | 2,135,000 
Britain’s share of total . ‘| 56 per cent | 2} percent | 40 p.c, 
' 





56 per cent., which is the same proportion as she cent 
in 1906. The table above shows the principal coun- 
tries participating, and their respective shares in 
1907-1905. 

The principal item supplied by the United Kingdom 
was cotton-spinning machinery. As a matter of fact, 
nearly all the spindles in the Japanese Empire are of 
Britich manufacture, and about 90 per cent. of them 
have been sold by one firm of makers in Oldham, thus 
proving what success can be attained by the assiduous 
cultivation of a market, Of the looms, the majority 
are also British, American ones being rather too com- 
plicated for the Japan 





ese hands, 

Mr. Crowe remarks that although the total figures 
are so exceptionally good, it is doubtful whether the 
results, as far as importers are concerned, were equally 
satisfactory. In many instances there were vexatious 
claims, owing to lateness of delivery, while it is stated 
that some firms, in order to get the business from 
newly-started concerns, were content to take part 
payment in shares ; they are, therefore, probably out of 
ewan, unless they succeeded in selling their shares 

fore the slump came. 

In this way Japanese are encouraged in speculative 
businesses, of which, unfortunately, there have been 
a considerable number in recent years, although the 
greater part of the industrial development which has 
taken place is of a substantial nature. The develop- 
ment of Japan in the fields of agriculture, industry, 
commerce, and transportation during the interval from 
1896 to 1906 is shown by the following figures :— 





| 


! 
Number of Increase or Paid-U 





Year. | Companies. | Decrease. Capital. Increace. 
yen yen 

1896... 4595 _ 897,510,532 

1897... 6113 1518 582,522,377 185,011,845 
1898... 7044 931 621,676,458 | 89,155,081 
1899. . 7631 587 688,820,225 67,143,767 
1900.. 8598 ' 967 779,251,306 90,431,081 
1901.. 8602 4 829,455,696 50,204,390 
1902. 8612 10 | 878,763,322 | 49,307,626 
1903. . 9247 625 | 887,606,190 8,842,863 
1904. 8913 —384 931,292,146 43,685,956 
1905. 9006 83 | 975,836,555 44,544,419 
1906.. 9329 313 | 1,069,706,083 93,869,528 


The boom which followed the war with China is 
clearly indicated by the figures, the addition to the 
number of companies in 1897 and 1898 having been 
2449, and the increase in paid-up capital 224,165,926 
yen. In 1904—the first year of the war with 
Russia—there was a diminution of 334 in the numbe 
of companies, although the capital paid up showed an 
increase of 434 million yen, doubtless owing to the 
fact that the ~~ increased number of companies 
in 1903 paid up the major part of their capital in 1904. 
As for the boom which began in the fall of 1905 and 
lasted until the beginning of 1907, it did not add more 
than 400 companies and 140 million yen of paid-up 
capital, so that its extent was much smaller than the 
boom which followed the China War, a fact which 
suggests that had not extraneous factors been in 
operation the reaction during the past 17 months 
would have been much less ucute. These factors were 
the débicle in the copper market, the heavy deprecia- 
tion of silver, and the panic in the United States ; 
factors which affected three of Japan’s chief staples 
of exports—namely, silk, cotton-yarns, and copper. 

With regard to the soundness of the various 
enterprises in Japan, the only indication to be 
obtained from the returns is that of the ratio of 
reserves to paid-up capital. We find that the total 
reserves are 254,992,738 yen, against 1,069,706,083 
yen of paid-up capital. te other words, for every 
100 yen of paid-up capital there are 25 yen of 
reserves, which shows a strong financial pozsition. 
Japan is believed to have a great manufacturing future 
before her, and certainly the forecast is borne out by 
the fact that her export of manufactured goods grew 
from 79 million yen in 1901 to 178 millions in 1909. 








ArtiviciaL Frre-Resistine Stone. — Felix Cornu 
states that the basic refractory bricks used for lining iron 
furnaces, which are made by igniting the coarsely crysta!- 
line ite, from Veitsch, in Styria, were found to 
consist to the extent of 94 per cent. of a crystalline aggre- 
gate of grains of periclase together with some glassy 
material. Enclosed in the grains of periclase are skelets! 

wths of magnesioferrite. The magnesite used shoul 
Co csther classed as breunncrite, since it contains 3.2 to 





3.5 per cent. of iron. 
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4-FT. 6-IN. UNIVERSAL GEAR - CUTTING 
MACHINE AT THE FRANCO- BRITISH 
EXHIBITION, 


By JoserH Horner. 


In our issue of September 21, 1906, page 395, we 
illustrated a 36-in. gear-hobbing machine then being 
shown by Messrs. John Holroyd and Co., Limited, of 
Milorow, at Olympia. It was the first manufactured in 
this country, and was consequently an object of atten- 
tion and interest. The in bes devoted much time to 
the development of these machines, and they exhibit 
two this year at their stand in the Machinery Hall at 
Shepherd’s Bush. We are enabled through the courtesy 





Fig. 19. 

















up to 7 in. in diameter. The weight is about 7 tons, 
and the floor space occupied is 8 ft. by 11 ft. 9 in. 

The machine is shown by the photograph, Fig. 1, 
page 523, and by the general views, Figs. 2 to 6, on 

late XX XIV., and subsequent enlarged details. In 
the photograph the view of the machine is taken on 
what is termed the front side, because that is the side 
at which the operator stands, a distinction that will 


be convenient to remember. The large disc which is | 


so obvious a feature is seen on the front side. It is the 


internal wheel which drives the cutter spindle. In| 


Fig. 3 it is on the back of the machine; it can be changed 
thus to opposite sides to suit the driving when cutting 
rigat or left-handed spirals, 


j 
~ 


g 
8 





| takes place from the countershaft E, Fig. 2, to the 
| four-stepped pulley F, Figs. 2 and 3, at the base of the 
machine. There are two sets of 14-in. fast and loose 
pulleys on the counter-shaft, making 240 and 310 revo- 
lutions respectively, doubling the s s obtained by 
the cone pulleys. There are thus eight speed chan 

ranging from 14 to 82 revolutions per minute. All the 
movements are derived from the stepped pulley F. 
They include, besides the rotation of the cutter-spindle, 
the turning of the work-table B, the vertical feed of 
the cutter-head slide, the transverse feed of the cutter- 
spindle head, the pitching, and the synchronising of 
the rates of revolution, which are effected by two 
‘distinct sets of change-gears set up in the trains of 
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Fig.23. 





of the firm to reproduce illustrations from the drawings 
of the larger machine. This is termed a “‘ universal,” 



















































































Fig. 2 is an elevation of the machine, taken on the 
front side, corresponding therefore with that in the 


because, although primarily designed for cutting spur- photograp® Fig. 1. Fig. 3 is a plan view, Fig. 4 a 
ace elev 


gears by a process of hobbing, it is also capable of 
cutting spurs and spirals by a single cutter, and worm- 
wheels by taper hobs, and fly-cutters. To enable this 
to be accomplished numerous details have to be 
embodied in the machine which render it a marvel of 
mechanism, much of which is hidden within the fram- 
ings, and it differs in several important details from 
the machine described two years ago. The mass of 
gears, visible and invisible, and the numerous move- 
ments will afford an interesting and not very easy 
study. The capacity of the machine is that of the 
diameter of wheel which it will cut—namely, 4 ft. 6 in. 
It will take up to 8 in. depth of face. Using a hob, it 
will cut up to 3 diametral pitch, or employing a single 
cutter, up to 14 diametral pitch, and will take cutters 








ation of the machine, Fig. 5 a back elevation 
of the gear and shaft arrangements of the upright and 
hinder portion of the bed, and Fig. 6 a rear eleva- 
tion. The subsequent detailed views will be referred 
to as we proceed. 
Before working through the details it is well to have 
a general idea of the way in which the machine 
operates. The elements, Figs. 2 to 6, are : the bed A, 
on which the sliding table B may be adjusted, clamped, 
or fed inwards to suit such work as may be bolted to 
it—spur, worm-wheel, or spiral ; the et C, which 
carries the slides and much of the mechanism for the 
operation of the cutter spindle D, and the mass of 
which is counterbalanced by the weight seen in Figs. 2 
and 6 suspended from chains. The drive to the spindle 















































operating gears. Provision is made for setting the 
cutter-head to any angle, and for knocking out the 
down feed when the cutter has travelled down the 
depth of face of a gear. There is also extra provision 
for pitching when employing single cutters, including 
a quick return to the cutter-slide. 

Neglecting constructional details for the present, we 
propose to trace out the sequence of the actuating 
mechanisms from the four-stepped pulley F. The 
shaft G, on which this pulley is keyed, enters the 
reversing gear-box H, Figs. 2, 3, and 6, and enlarged 
in Figs. 7 and 8, and Figs. 14 and17. The lever a 
outside the box actuates a sliding clutch between the 
bevel gears, clearly detailed in Figs. 7 and 8, throwing 
either one into action, and neither when locked in its 
middle position. The bevel-wheel, which is en 
with both, and driven by either in opposite directions 
revolves the shaft J in Fig. 14 in either direction, and 
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this rotates through mitre gears the vertical splined 
shaft K (Fig. 14). This shaft through the upright 
and drives the cutter-spindle D, Figs. 3 and 4, ns 
bevel gears and spurs (compare with Figs. 9 to 11). 
In Figs. 9 and 11 the vertical shaft K is seen driving 
through two sets of mitre gears to the shaft b, having 


its bearings in the cutter-slide V. The shaft b has a | Figs. 2, 3, 6, 14, 16, and 17. As indica 


the bed and carries a bevel-wheel & on the farther | p on the other side. This drives a wheel g on shaft r, 


side. This drives another bevel /, Figs. 3, 16, and 17, 
whence the feeds are transmitted with six changes to 
the cutter-head, with automatic knock-out arrange- 
ments. 

The six changes are obtained through the gear-box O, 
in Figs. 2 


pinion c at the opposite end, which drives the wheel d | and 17, there are two sets of spur-gears enclosed in 


keyed on the spindle D, which, as we have seen, is 
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Fig .28. | - 











the box, which give three changes, and two wheels m | 
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driven at either of eight different speede in either 
direction. 

The shaft J passing through the bed (Fig. 14) is also 
the first element in the feeding arrangements. In 
Figs. 14 and 15 it is seen driving a horizontal shaft M 
through a pair of bevel- : is driven through a 
clutch e meshing with the boss of the bevel- on M, 
being inoperative until clutched to the bevel-gear. 
Dividing change-wheels (com with Fig. 3) are 
geared up between M and a shaft N, to which a swing- 
plate is fitted. On shaft N a worm / engages with a 
worm-wheel g on shaft ), Figs. 3 and 14to16. Shaft h 
drives shaft j through spur perenne ort operated 
by handle H Hand clutch. The shaft A passes through 


of equal size, seen in Figs. 19 and 21. From the shaft 
r, Fig. 19, on which wheel q is keyed, the vertical and 
cross-feeds of the cutter-head slide are effected. In 
Figs. 5, 19, and 20a lever Q is seen. This operates 
the feeds just named by putting in clutches s, s into 
bevel-gears, Fig. 19, cotter-keyed to the shaft r. 
Rotation is thus imparted to bevel-gears, one on the 
end of the vertical splined shaft S, seen in Fig. 19, 


Fig. 27. 
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which may be transposed on their shafts outside to 
double the range. There is a lever n by which the three 
pairs of gears in the box are changed. The six changes 
provided are, for the down-feed of the cutter-head per 
revolution of table for hobbing spurs, 7, in. to y}; in., 
or for cutting spurs, and spirals, using single cutters, 
vy in. to y}, in. per revolution of spindle; and for 
the cross-feed of the cutter-head per revolution of 
table for cutting worm-wheels, ;y in. to 4, in. 

These changes are transmitted to a worm-wheel P 
through three spurs, Figs. 2, 3, 16, and 17, the worm 
dropping to disengage the feed when tripped. The 
shalt O, which carries the worm-wheel P, passes through 








the bed, Figs. 16 and 21 (page 525), and carries a gear 


and the other on the shaft R, the first imparting the 
vertical feed to the slide of the cutter-head, the second 
the cross-feed to the cutter-head. The positions of 
these in plan are seen in Figs. 16 and 29, and indicated 
in Fig. 5 S drives through spur- a vertical 
screw T, which works in a nut on the back of the 
cutter-head slide U, as seen in Fig. 11, so imparting 
the vertical feed to the slide. The splined rod R im- 
parts the transverse feed to the cutter-slide V through 
a train of gears which terminates in the mitre-wheel /, 
Fig. 9, 10, and 11, on the cross-feed screw u. Tracing 
out the gears in these views, it is seen that a mitre 

r, Fig. 9, splined to the feed-shaft R, drives its 
‘ellow mitre, which has a spur-wheel solidly with it. 
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A train of spur- , outlined in Fig. 10, transmits 
the motion _ the mitre, which gears with the last 
mitre ¢t. These spurs are necessary to it of the 
swivelling of the cutter-head V V on the face of the 
saddle or slide U around the central axis v v, to permit 
of setting the cutter to any angle. ; ; 

Returning now to the drop-out worm which drives 
the worm-wheel P, Figs. 2, 17, and 18, this knock-out is 
set when perpendicular cutting is being done as distin- 
guished from worm-wheel hobbing, in which the feed 
takes place horizontally. A spring rod w behind the 
slide carries a stop, adjusted to suit the depth of 
work, and which, being struck by a bracket on 
the descending slide, moves the levers, which are con- 
nected to the Linged drop-out worm-box Z, so detach- 
ing the hooked lever seen above the box in Fig. 18, 
and automatically stopping the cutter-feed. 

We now pov A the drive to the work-table. The 








the box on the opposite side to drive the work-table. 
The whole system rotates when worm-wheels are being 
hobbed, and spirals are — cut with a single cutter ; 
but the spur-wheel is locked by a pin (Fig. 25) when 
spurs are being cut. The difference between the rates 
of revolution of the shafts N and X is obtained through 
the change-gears aa, Fig. 3. These are put on the end 
of the shaft o, Fig. 21, with its swing-plate, and the 
shaft bb, Fig. 20, which carries the wheel Y, Fig. 23. 
This engages with wheel Z, Figs. 23 and 24, on the 
same shaft as a bevel-wheel cc, which drives another 
dd, Fig. 24. A spur-pinion ee on the same shaft as 
d d engages with the spur-gear in the box, and so from 
the change-gears controls its rate of rotation. 

As already stated, single cutters can be used in the 
machine ; but to permit of this, some extra mechanism 
has to be included in order to make the pitching inter- 
mittent, and to effect quick withdrawal of the cutter. 





follows :—A rod h h, Fig. 2, with an adjustable stop 77, 
is connected by a bell-crank lever (compare with Fig. 4) 
to a bar kk, seen in that and other figures passing 
across over the top of the upright, and connected to 
a lever and clutch u, Figs. 27 28, page 526. This 
clutch puts a pair of bevel-gears into motion. At the 
end of the bevel-pinion shaft a pulley CC (Figs. 5 and 
26 to 29) receives motion from the pulley DD on the 
counter-shaft, Fig. 2. This is always ger when 
single cutting is being done, and when the depth of cut 
is reached the effect of the striking over of the bar k k 
is to throw in the clutch u, and render the belt drive 
operative to effect the quick return of the cutter-slide. 
The movement can be traced in the details of Figs. 26 
to 29. The drive takes place through bevel and spur- 
gears to the vertical feed-screw T. 

We may now point out some of the principal details 
of construction of the machine. 


Fig. 40. 
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CUTTING SPUR GEARS WITH HOB CUTTER 
CUTTER HEAD IS ANGLED TO BRING THREADS CUTTER HE. 
OF HOB IN A VERTICAL STRAIGHT LINE 
(755-4) 


Fig 35. 


D OF CUTT. 





CUTTING SPIRAL GEARS WITH HOB CUTTER cu 
‘ER HEAD IS ANGLED TO BRING THREADS 


STARTING POSITION 
OF 














OF HOB TO THE CORRECT ANGLE OF TEETH OF WHEEL. 








CUTTER HEAD IS 
SAME ANG, 








CUTTING SPUR GEARS WITH ORDINARY 
GEAR CUTTER. 


(755.™) 
problem is to correlate the rate of revolution of the 
table (and the blank which it carries) to that of the 
hob which cuts the teeth. These rates must be such 
that the blank and hob shall have exactly the same 
relative rates as a worm and its wheel would have. 
For spurs and worm-wheels the dividing change-gears 
on the ends of the shafts M and N are employed ; but 
when cutting worm-wheels a supplementary set is 
used in conjunction with a box of differential gears. 
The motion which takes place through the differentia 
sears 18 80 arranged that the feed traverse of the worm- 
hob tangentially to the work imparts an extra ro’ 
motion to the table, which keeps the teeth of the ho 
ia their correct place on the blank. The differential 
oo are shown in Figs. 22, 23, and 24, 

525, the change-gears in Fig. 3, and the swing-plate, 
&e.. in Figs. 19, 20, and 21. 

The gear-box W, Fig. 5, contains a spur-gear enclosing 
two bevel-gears, which rotate freely within it on pins 
(Figs. 22 and 23). These mesh with bevel-wheels, one of 
Ww hich is keyed on the shaft N, entering the box on the 
one side, and the other on the shaft X, which leaves 





CUTTING SPIRAL WHEELS WITH 
ORDINARY GEAR CUTTER. 





CUTTING WORM WHEELS WITH TAPER HOB 
WITH AXIS OF WORM INCLINED TOAXIS OF WHEEL. 


These conditions are not required when hobbing is 
being done, because the movement of the cutter is 
continuous from start to finish; and when the depth 
has heen traversed the wheel is finished. 

When using single cutters the clutch e on shaft M, 
Fig. 15, is withdrawn ; this stops the shaft M from re- 
volving. On shaft M there is a disc 77, which has one 
notch in the rim, into which a plunger is fitted. The 
dividing change-wheels connecting M and N are set so 
that one revolution.on shaft M gives the required part 
of a revolution to the table. After one tooth of the work 
has been cut the igen age is withdrawn, and the shaft 
M turned through one revolution until the plunger 

in falls into the notch, This dividing ig by hand. 
e handle at AA, Figs. 2, 4, 14, 17, and ts. is used 
for this purpose. Its shaft passes through the bed, 
and actuates bevel- , the driven gear being seen at 
ff, Figs. 5 and 15, being brought thus into direct con- 
nection with the shaft M for dividing A continuous 
feed-motion is imparted to the cutter-head through 
the two pulleys g g, Figs. 3, 14, and 16. 
The mechanism for imparting the quick return is as 
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TTING WORM WHEELS WITH TAPER HOB CUTTING WORM WHEELS WITH SINGLE POINTED 
CUTTER HEAD IS HORIZONTAL. 


TOOL. CUTTER HEAD IS HORIZONTAL. 


The table B, Figs. 2and 3, is shown, with its method 
of driving and fitting, in Figs. 30 to 33, with which 
comparison may be made of the photograph in Fig. 1. 
The table base fits to the bed by square shears, seen in 
section in Fig. 32. The table proper runs on a lar 
circular base immersed in oil, seen at m m, on which it 
is rotated by a worm gear nn, and worm by the gears, 
Fig. 31, from the shaft X, Fig. 3, already mentioned. 
The worm is double-threaded. The wheel has 120 
teeth of j-in. pitch. It is a ring, fitting in an annular 
shoulder beneath the table, to which it is attached 
with cheese-headed screws. The table can be moved 
along the bed when making adjustments by of 
the screw pp, Fig. 3, working in s nut qq, Figs. 30 
and 32, or from the spindle rr in Fig. 2. A tapered 
steel spindle, Fig. 30, maintains the table centrally 
on its base, and the spindle runs in a bush which has 
provision, by means of the two lock-nuts seen, for 
taking up wear. A trough surrounds the table, which 
catches the lubricant, which is drained through 
channels to the tank cast inside the bed. 

The wheel-blank is carried on brackets, seen in 
Fig. 1, and by the mandrel seen standing above the 
brackets, and which fits into the central spindle. 

The cutter-head and slide (Figs. 9 to 13) call for 
remark. The slide U is gibbed to the upright with 
square edges. It carries a 186-toothed spiral wheel of 
l-in. pitch on its rim, and a worm 8S in the cutter- 
slide (Figs. 11 and 12) enables the cutter-head V V to 
be set to any angle for cutting spur, spiral, or worm 
gears. The worm is turned by the hardle ¢¢. 

The cutter-epindle D, 3 in. in diameter, is carried 
in adjustable bearings of bronze, the one to the left 
being a part of the head V, and that D D to the right 
(Fig. 13) being adjustable along the slide V, on which 
it is clamped by T-headed bolts. The nose of the 
cutter-spindle is bored to a No. 5 Morse taper, and is 
slotted across to drive the keys on the arbors. The 
driving-wheels c and d afford a purchase of 5 to 1, so 
that hea in. can be done. The bearing EE 
supports the tail of the cutter-arbor, being adjustable 
along the face of V, on which it is clamped with T- 
headed bolts. 

The series of diagrams annexed, Figs. 34 to 40, illus- 
trate the relations of hobs and cutters in the operations 
which the machine is capable of doing. 

I. —— the cutting of a spur-gear with a spiral 
hob. e axis of the latter is set at the angle which 
corresponds with the angle of the spiral. In II. a 
single cutter is being employed. In IIL. a spiral 
is being cut with a hob. As the hob is fed vertically, 
it is obvious that the amount of feed must be greater 
than that required for the spur in I. by the amount of 
difference in the length of the spur-tooth and that of 
the spiral tooth, as previously stated. IV. shows a 
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spiral wheel being cut by a single cutter; the cutter- 
head is angled the same as the teeth. The table has a 
— movement governed by the differential, to allow 
for the angle of the teeth. V. shows the cutting of 
worm-wheels with a taper hob, the advantages of which 
are that more accurate teeth can be produced than by 
using a parallel hob. The hob is formed like a taper 
tap, and for the same reason. It is shown set at the 
same centres with the wheel which the worm will sub- 
sequently occupy. The full lines represent the position 
of the hob at the commencement of cutting, the dotted 
lines that at the completion of the same. VI. repre- 
sents the same hob set t> cut a wheel in which the axis 
of the worm is inclined to the axis of the wheel. VII. 
shows the outtivg of a worm-wheel with a single- 
pointed tool held in a mandrel. Here the centres are 
fixed, and the feed of the cutter takes place tangen- 
tially. The arrows on the wheel diagrams represent 
the directions of rotation for right and left-handed 
worms respectively. 








THE RELATION OF RAILWAYS 
TO THE STATE.* 


Address to the Economic Science and Statistics Section by 
W. M. Acwortn, M.A., President of the Section. 


No one can be more conscious than your President of 
to day of the unfitness of one who has no claim to be 
called an economist at all to occupy the chair of this 
section in succession to a long line of the most distin- 
guished economists of the country. But it would 
affectation on my part to ignore that I owe the distinction, 
however little personally I may deserve it, to the fact 
that what our American friends call transportation 
problems are much to the fore at present, and that to 
those problems the professed economists of this country 
have, unfortunately—for reasons that there is no need to 
discuss here—bitherto devoted but scant attention. And 
parmi les aveugles le Lorgne est roi. You will therefore 
not besurprised if your one-eyed king for the day directs 
your attention this morning to railways, and especially to 
the question which is in the forefront of politics at this 
moment in almost every part of the world—the relation 
of railways to the State. 

One word more by way of preface. I have said that 
these relations are being discussed at present all over 
the world. d is no exception. There is at this 
moment sitting in Dublin a Viceregal Commission to 
inquire into the management of the Irish railways, and 
the question of State versus private ownership has been 
constantly brought up before it. As Iam a member of 
that Commission, I evidently could not, even if I desi 
to do so, express here any personal views on a matter 
which is directly referred to me in an official capacity. 
But it seems to me that while it is necessary for me to 
refrain from discussing the particular question of the 
detailed remedies which the special historical and eco- 
nomic position of Ireland may be thought to require, it 
is possible to discuss the whole question in an abstract 
manner. I propose, therefore, to treat the subject in the 
main in two aspects: the first, the history in outline of 
the relations between railways and the State in different 
countries ; and the second, the question of the factors 
which are of primary importance in any consideration of 
the matter. 

Ever since the year 1830, when the dramatic success of 
the Liverpool and Manchester Railway first revealed to 
& generation, less accustomed than our own to revolu- 
tionary advances in material efficiency, the startling im- 
provements in transport that railways were about to 
effect, theorists have disc the question whether 
State or private ownership of railways be in the abstract 
the more desirable. But it is safe to say that in no 
country has the practical question, ** Shall the State own 
or not own the railways?” been decided on abstract con- 
siderations. The dominant considerations have always 
been the historical, political, and economic position of 
the particular country at the time when the question 
came up in concrete shape for decision. 

The Belgian railways have belonged to the State from 
the outset, because they were constructed just after Bel- 
gium separated from Holland, and (the available private 
capital —. in Holland and not in Belgium) King 
Leopold and his ministers felt that, if the railways were 
in private hands, that would mean in Dutch hands, and 
the newly-acquired independence of Belgium would be 
thereby jeopardised. ithin the last few years this 


history has repeated itself, and the fact that the bulk of | i . c b 
actual operation, has always kept entire control of rail- Le 


the Swiss railway capital was held in France and Ger- 
many was one main reason, if not the main reason, which 
induced the Swiss people to nationalise their railways. 
one & ye seventy a ago, the —— States were 
as the personal property of their respective 
Sovereigns, almost as definitely as Sotberlandshire i the 
property of the Duke of Sutherland. And it was there- 
fore as natural that the Dukes of Oldenbourg, or Meck- 
lenberg, should make railroads for the development of 
their estates as that the Duke of Sutherland should build 
a railway in Sutherland. 
a again, ae: i a In that region Re shes of 
the railways, with negligible excepti now belongs to 
the different State Governments, cad the public senti- 
ment that railways ought to be public property is to.day 
so strong that it is impossible to imagine any serious 
development af matsete lines. But at the outset the 
traditional English preference for private enterprise was 


* Address delivered to “the Economic Science and 
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just as strong there as it was at home, and it was only 

the fact that the whole of the available private capital 

was absorbed in the development of the gold-fields, and 

that, therefore, if railways were to be built at all, public 

credit must be and English capital must be 

ar mong that ca the State to go into the railway 
ness. 


Take, once more, the case of Italy. In the days when 
Italy was only a phical expression, the various 
Italian States experimented with railway management of 
all sortsand kinds. When, after 1870, Italy was unified, 
it was necessary to adopt a national railway policy, and 
the Italian Government instituted an inquiry whose ex- 
haustiveness has not since been approached. The force 
of circumstances had indeed already compelled the 
Government to acquire the ownership of the railways, 
but the Commission reported that it was not desirable 
that the Government should work them. The railways 
were accordingly leased for a period of sixty years, run- 
ning from 1884, to three operating companies, and it was 
provided that the leases might be broken at the end of the 
twentieth or the fortieth year. From the very outset a 
condition of things developed which had not been contem- 

lated when the leases were granted, and for which the 
eases made no provision. Constant disputes took place 
between the Government and their lessees. Capital for 
extensions and improvements was we pron d needed ; 
neither party was bound to find it; an ment for 
finding it on terms mutually acceptable was impossible of 
attainment. In the end the Government has been forced 
to cut the knot, to break the lease at the end of the first 
twenty years’ period, and for the last two years the 
Italian Government has operated its own railways. But 


be| it is safe to say that an a priori preference for State 


managerhent over private management played but scant 
part in the ultimate decision. 

It is impossible to review, even in the merest outline, 
the railway history of all the countries in the world, but 
the instances already given will serve to illustrate my 
proposition that the position in each country depends, not 
on abstract considerations, but on the practical facts of the 
local situation. Yet one cannot look round the world 
and fail to recognise that the connection between the 
railways and the State is everywhere becoming more 
intimate year by year. Whatever have been the causes, 
the fact remains that Italy and Switzerland have con- 
verted their railways from private to public. In Germany 
the few remaining private lines are becoming still fewer. 
In Belgium the process is practically completed. In 
Austria it is moving steadily in the same direction ; four- 
fifths of the total mileage is now operated by the State. 
In Russia the story would have been the same had it not 
been for the war with Japan. Even in France, whose 


railways have a very definite local and national history of | g 
ired | their own, an Act for the purchase of the Western Railway 


by the State was passed last year by the Chamber of 
Deputies, and has now, after much contention, been passed 
by the Senate within the last few weeks. But it is not 
without interest to note that, though a majority both of 
deputies and of senators supported the Bill, the repre- 
sentatives of the district served by the company were by 
a large majority canes to it, while the commercial 
community of the whole of France, as represented by the 
Chambers of Commerce, were almost unanimously hos- 
tile.* So faras can be seen at present, the purchase of 
the Western Railway by the State is not likely to be 
made a precedent for the general nationalisation of the 
French railways. Still the broad fact remains that a 
series of railway maps of the continent of Europe, con- 
structed at intervals of ten years, would undoubtedly 
show an ever-increasing proportion of State lines, and 
that the last of the series would exbibit the private lines 
as very far below the State lines both in extent and in 
volume of traffic. 

A word ought to be said of Holland, not only because 
Holland is a country with free institutions like our own, 
but because the railway position of Holland is snique. 
The railways of that country were built partly by the 
State and partly by poset enterprise, but the working 
has slways been wholly in private hands. Some ten 
years ago, however, the Datch Government bought up 
the private lines and rearranged the whole system. The 
main lines of the country are now leased to two operating 
companies, so organ that each company has access to 
every important town, and railway competition is now 
practically ubiquitous throughout Holland. So far there 
are no signs that the Dutc Reople are otherwise than 
satisfied with their system. Now compare this with 
France. The French Government, though it has hitherto, 
—— on the comparatively unimportant State railways 
in the south-west of the country, stood aloof from the 


way construction and of the allocation of new lines 
between the several companies, And the French Govern- 
ment has proceeded on a principle diametrically opposed 
to the Dutch — n France railway competition 
has, as far as possible, been definitely excluded, and the 
various systems have made to meet, not, as in 
Holland, at the Fae towns, but at the points where the 
competitive traffic was, as near as might be, a negligible 
quantity. Now that questions of competition and combi- 
nation are to the fore in England, and seem likely to give 
very practical occupation to Parliament in the Session of 
1909, the precedents on both sides are perhaps not with- 
out interest. 

When we turn from the continent of Europe to the 





* Further, it is common knowledge that the Senate only 
passed the Bill (and that by a majority of no more 
sige hom net poet a. thou ugh ts ainiked 

if it was , and, they disli 
nationalisation much, they disliked M. Clemenceau’s 
resignation more. 





continent of America the position of affairs is startling] 
dissimilar. The railways of America far surpass in lengt 
those of the continent of Europe, while in capital expen- 
diture they are equal. State ownership and operation of 
railways on the continent of America is as much the 
exception as it is the rule in Europe. In Canada there is 
one comparatively important State ee the Inter- 
Colonial, about 1500 miles in length. Though its earnings 
are quite considerable—about 201. per mile per week— 
it barely pays working expenses. I may add that in all 
the voluminous literature of the subject I have never seen 
this line cited as an example of the benefits of State 
management. There is another small line, in Prince 
Edward Island, which is worked at a loss; and a third, 
the Temiskaming and Northern Ontario Railway, owned 
not by the Dominion, but by the Provincial Government, 
which is too new to afford any ground for conclusions. 

The Federal Government of the United States has 
never owned a railway, though some of the individual 
States did own, and in some cases also work, railways in 
very early days. They all burnt their fingers badly. But 
the story is so old a one that it would be unreasonable 
to found any ——— on it to-day. 

In Mexico, of which I shall have more to say directly, 
the State owns no railways. As for Central America, 
Costa Rica and Honduras have some petty lines, which 
are worked at a loss. Guatemala owned a railway till 
1904, when it was transferred to a private company. 
Nicaragua has also leased its lines. Colombia owns and 
works at a profit, all of which is said to be devoted to 
betterment, 24 miles of line. 

In South America, Peru_and Argentina own, as far as 
I am aware, no railways. The Chilian Government owns 
about 1600 miles out of the 3000 miles in the country. 
Needless to say, private capital has secured the most 
profitable lines. The Government railway receipts hardly 
cover the working expenses. The Brazilian Government 
formerly owned a considerable proportion of its railway 
network of nearly 11,900 miles. Financial straits forced 
it some years ago to dispose of a large part to private 
companies, to the apparent advantage at once of the tax- 
o. the shareholder, and the railway customer. About 

800 miles of line are still operated by the Government, 
the receipts of which, roughly speaking, do a little more 
than balance working expenses. But it may be broadly 
said that the present Brazilian policy is adverse to State 
ownership, and in favour of the development of the rail- 
way system by private enterprise. 

The question of public ownership and operation was, 
however, raised very definitely in the United States only 
two years ago, when Mr. Bryan made a speech stating 
that his European experience had convinced him that it 
was desirable to nationalise the railways of the United 
tates. For many weeks after Mr. Bryan’s pronounce- 
ment was discussed in every newspaper and on every 

latform, from Maine to California. Practically Mr. 

ryan found no followers ; and to-day, though he is the 
accepted candidate of the Democratic party for the Presi- 
dency, the subject has been tacitly shelved. To some 
extent this may have been due to the ludicrous impos- 
sibility, if I = . | 80, with all respect for a possible 
President, of Mr. Bryan’s proposals. In order, pre- 
aumably, not to offend his own Democratic party, the 
traditional upholders of the rights of the several States, 
he seriously suggested that the Federal Government 
should work the trunk lines, and the respective State 
Governments the branches. Even if anybody knew in 
every case what is a trunk line and what is a branch, the 
result would be to create an organism about as useful for 
practical purposes as would be a human bcdy in which 
the spinal cord was severed from the brain. r. Bryan’s 
proposal was never discussed in detail: public sentiment 
throughout the Union was unexpectedly unanimous 

ainst it, and it is safe to say that the nationalisation of 
the railways of the United States is not in sight at present. 

But though nationalisation is nowhere in America 

ractical issue, everywhere in America the relations 

tween the railways and the State have become much 
closer within the last few years. Canada a few years ago 
consolidated its railway laws and established a Railway 
Commission, to which was given very wide powers of 
control, both over railway construction and operation and 
over rates and fares for goods and passengers. Argentina 
has also moved in the same direction. Inthe United States, 
not only has there been the passage by the Federal Con- 
oy at Washington of the law amending the original 
ct to Regulate Commerce and giving much increased 
at to the Inter-State Commerce Commission, 
des various other Acts dealing with subsidiary points, 
such as hours of railway employés, but scores, if not 
hundreds, of Acts have been passed by the various State 
gislatures. With these it is quite impossible to deal in 
detail ; many of them impoee new pecuniary burdens upon 
the railway pone gee | as, for instance, = “_~ tion a 
carry passengers at the maximum rate 0! - per mile. 
All of them, speaking broadly, impose new obligations 
and new restrictions upon the railway companies. Nota 
few have already been declared unconstitutional, and 
thereforé invalid, by the law courts. And when the mills 
of American legal procedure shall at length have finished 
their exceedingly slow grinding, it is safe to prophesy 
that a good many more will have ceased to operate. But 
for all that, the net result of State and Federal legislation 
in the sessions of 1906 and 1907 will unquestionably be 
that even after the reaction and repeal, which, thanks to 
the Wall-street ic of last year, is now in progress, the 
railways of the United States will in the future be subject 
to much more rigid and detailed control by public 


than | authority than there has been in the past. The reign of 


railway despotism, more or less benevolent, is definitely 
atan end; the reign of law has begun. It is only to be 
tted that the quantity of the law errs as much on the 

ide of excess as its quality on the side of deficiency. 
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Apart from its interest as a quite startling example of 
how not to do it, the recent railway legislation of the 
United States is only valuable as an indication of the 
tendency. universal in all countries, however governed, 
for the State to take a closer control over its railways. 
Much more interesting, as containing a definite political 
ideal, worked out in detail in a atatesmanlike manner, is 
the recent railway legislation of Mexico. One may be 
thought to be verging on paradox in suggesting that 
England, with seven centuries of parliamentary history, 
can learn something from the Republic of Mexico. But 
for all that I would say, with all seriousness, that I 
believe the relation between the State and the national 
railways is one of the most difficult and important ques- 
tions of modern politics, and that the one valuable and 
original contribution to the solution of that question 
which has been made in the present generation is due to 
the President of the Mexican Republic and his Finance 
Minister, Sefior Limantour. 

Broadly, the Mexican situation is this: The Mexican 
railways were in the hands of foreign capitalists, English 
mainly so far as the older lines were concerned, American 
in respect of the newer railways, more especially those 
which constituted continuations southwards of the great 
American railway ‘systems. The foreign companies, 
whether English or American, naturally regarded Mexico 
as a field for earning dividends for their shareholders. 
The American companies further, weeaty naturally, 
tended to regard Mexico as an annexe and dépendance of 
the United States. If they thought at all of the interest 
of Mexico in developing as an independent self-contained 
State, they were bound to regard it with hostility rather 
than with favour, and such a point of view could hardly 
commend itself to the statesmen at the head of the 
Mexican Government. Yet Mexico is a poor and un- 
developed country, quite unable to dispense with foreign 
capital ; and, further, it was at least questionable whether 
Mexican political virtue was sufficiently firm-rooted to 
withstand the manifold temptations inherent in the direct 
management of railways under a Parliamentary régime. 
Under these circumstances, the Mexicans have adopted 
the following scheme :—For a comparatively small ex- 
penditure in actual cash, coupled with a not very serious 
obligation to guarantee the interest on necessary bond 
issues, the Mexican Government have acquired such a 
holding of deferred ordinary stock in the National Rail- 
road Company of Mexico as gives them, not indeed any 
immediate dividend on their investment, but a present 
control in all essentials of the policy of the company, and 
also prospects of considerable profit when the country 
shall have further developed. ‘he organisation of the 
company as a private commercial undertaking subsists as 
before. A board of directors, elected in the ordinary 
manner by the votes of shareholders, remains as a barrier 
against political or local pressure in the direction of un- 
commercial concessions, whether of new lines or of ex- 
tended facilities or reduced rates on the old lines ; but— 
and here is the fundamental difference between the new 
system and the old—whereas under the old system the 
final “i was to a body of shareholders with no interest 
beyond their own dividend, the majority shareholder is 
now the Government of Mexico, with every inducement 
to regard the interests, both present and prospective, of 
the country as a whole. 

Public ——— of railways is in theory irrefragable. 
Railways are a public service; it is right that they should 
be operated by public servants in the public interest, 
Unfortunately, ee in democratically - organised 
communities, the facts have not infrequently refused to 
fit the theories, and the public servants have allowed, or 
been constrained to allow, the railways to be run, not 
in the permanent interest of the community as a whole, 
but in the temporary interest of that portion of the com- 
munity which at the moment could exert the most 
strenuous pressure. The Mexican system, if it succeeds 
in establishing itself permanently—for as yet it is only 
on its oe pee have avoided both Scylla and 
Charybdis. F; with a powerful, but local and tem- 
porary, demand, the Government may be able to reply 
that this is a matter to be dealt with on commercial lines 
by the board of directors. If, on the other hand, per- 
manent national interests are involved, the Government 
can exercise its reserve power as a sh older, can vote 
the directors out of office, and so prevent the continuance 
of a policy which would in its judgment be prejudicial to 
those interests, however much it might be to the advan- 
tage of the railway as a mere commercial concern. 

The history whose outline I have now very briefly 
sketched shows, I think, that whereas there is every- 
where a tendency towards further State control, the 
tendency towards absolute State ownership and State 
Operation is far from being equally universal. I shall 
have a word to say presently as to the reasons why 
America shows no signs of intention to follow the example 
of continental Europe. Meanwhile it is well to notice 
that American experience proves also the extreme diffi- 
culty of finding satisfactory methods of control. Sir Henry 

yler said some five-and-thirty years ago in England, in 
words that have often been quoted since, *‘If the State 
cant control the railways, the railways will control the 
State ;” and President. velt has again and again in 
the last few years insisted on the same point. ‘‘ The 
American people,” he has said in effect, ‘‘ must work out 
8 —— method of controlling these great organi- 
sations. If left uncontrolled, there will be such abuses 
and such consequent popular indignation that State owner- 
hip will become inevitable ; and State ownership is alien 
to American ideas, and might cause very serious political 
cGangers,” 

Perhaps some of my hearers may remember Macaulay’s 
graphic description of the passion that was aroused by 
Charles James Fox’s posed India Bill; it was descri 


in or out of office, the whole patronage of the Indian 
Government. The objection felt by American statesmen 
to handing over their railways to the National Govern- 
ment—for I think it may be taken for granted that if they 
were nationalised it would have to be wholly under 
Federal management, and that the separate States could 
take no part in the matter—is in principle the same. 
There are something like a million and a-half men em- 
ety on the railways of the United States—say, roughly, 
or 8 per cent of the voters. Americans feel that ri 

political parties might bid against each other for the 
support of so vast and homogeneous a body of vo 

that the amount of patronage placed at the disposal o 
the Executive Government for the time being would be 
enormous, and that the general interests of the nation 
might be sacrificed by politicians anxious to placate—to 
use their own term—particular local and sectional in- 
terests. How far this fear, which is undoubtedly very 
prevalent in the States, is justified by the history of State 
Railways in other countries is a question exceedingly 
difficult to answer. Dealing with State railways in the 
ee it is easy to point to some against which the charge 
would be conspicuously untrue. To take the most 
important State Railway organisation in the world— 
the Prussian system—no one, I think, can fairly deny 
that it has been operated — in intention at least, if 
not always in result—for the greatest good of the 
greatest number. But, then, Prussia is Prussia, with 
a Government in effect autocratic, with a Civil Ser- 
vice with strong esprit de corps’ and eated with 
old traditions, leading them to regard themselves as 
the servants of the King rather than as candidates for 
popular favour. An American statesman, Charles 
Francis Adams, wrote as follows more than thirty years 
ago :—‘“‘In applying results drawn from the experience 
of one country to problems which present themselves in 
another, the difference of social and political habit and 
education should ever be borne in mind. use in 
the countries of continental Europe the State can and 
does hold close relations, amounting even to ownership, 
with the railroads, it does not follow that the same course 
could be successfully pursued in England or in America. 
The former nations are by political habit administrative, 
the latter are parliamentary. In other words, France 
and Germany are essentially executive in their govern- 
mental worms, while England and America are legisla- 
tive. ow the executive may design, construct, or 
pemee a railroad ; the legislative never can. A —s 
therefore, with a weak or unstable executive, or a crude 
and imperfect civil service, should accept with caution 
results achieved under a government of bureaux. Never- 
theless, though conclusions cannot be adopted in the gross, 
there may be in them much good food for reflection.” 

I am inclined to think that the effect of the evidence is 
that the further a —- departs from autocracy 
and develops in the direction of democracy, the less suc- 
cessful it is likely to be in the direct management of rail- 
ways. Belgium is far from being a pure democracy ; but 
compared with Prussia it is democratic, and compared 
with Prussia its railway management is certainly inferior. 
Popular opinion in Belgium seems at mt to be ex- 
ceedingly hostile to the railway administration ; official 
documents assert that, while the service to the public is 
bad, the staff are ecandalously underpaid, and yet that 
the railways are actually not paying their way. There 
was, it is true, till recently an accumulated surplus of 
profits carried in the railway accounts, but the official 
figures have been recently revised, and the surplus is shown 
to be non-existent. 

The Swiss experiment is too new to justify any ver: 
positive conclusions being drawn from it; but this muc 
is clear: the State has had to pay for the acquisition of 
the private lines sums very much larger were put 
forward in the original estimate; the surplus profits that 
were counted on have not been obtained in practice; the 
economies that were expec to result from unification 
have not ised ; the expenditure on salaries and 
wages has increased very largely ; and so far from there 
being a profit to the Federal Government, the official 
statement of the railway administration is that, unless 
the utmost care is exercised in the future, the railway 
receipts will not cover the railway expenditure. 

The Italian experiment is still newer. It would not be 
fair to say that it proves anything against State manage- 
ment; but Ido not think that the most fervid Ztatist 
would claim that, either on the ground of efficiency or on 
the ground of economy, it has so far furnished any argu- 
ment in favour of that D soy . 

If we wish to study the State management of railways 
by pure democracies of Anglo-Saxon type, we must go to 
our own Colonies. My own impreesions, formed after 
considerable study of the subject, and having had the 
advantage of talking with not a few of the men who have 
made the history, I hesitate to give. It is easy to find 
partisan statements on both sides; for example, in a 
recent article in the Nineteenth Century, enti “The 
Pure Politics Campaign in Canada,” I find the followin 
quotation from the Montreal Gazette—a paper of hig 
standing—dated May 27, 1907: ‘‘Every job gainst 
the Russian autocracy has been paralleled in kind in 
Canada. First, there is the awful example of the Inter- 
Colonial Railway, probably as to construction the most 
costly single-track system in North America, serving a 
good traflic-bearing country, with little or no competition 
during much of the year, and in connection with much of 
its length no competition at all, but so mishandled that 
one of its managers, giving up his job in disgust, said it 
was run like a comic opera. Some years it does not earn 
enough to pay the cost of operation and maintenance (I 
may interpolate that ita gross earnings per mile are equal 
to those of an average United States railway), and every 


bed | year it needs a grant of one, two, three, or four million 





*s a Bill for giving in perpetuity to the Whigs, whether 


dollars out of the Treasury to keep it in condition to do 





at a loss the business that comes to it. When land is to 
be bought for the road, somebody who knows what is in- 
tended obtains possession of it, and turns it over to the 
Government at 40, 50, and 100 per cent. advance. This 
is established by the records of Parliament and of the 
Courts of the land.” é 

Probably no one outside the somewhat heated air of 
Canadian politics is likely to believe this damning accusa- 
tion quite implicitly ; but even if there were not a word 
of truth in it—and that the management of the Inter- 
Colonial Railway is, for whatever cause, bad, i I 
think, clearly from the public figures—it is enough 
that such charges should be publicly made ard apparently 
believed. Let me quote now from a document of a very 
different type referring to a colony very far distant from 
Canada: ‘* A Memorandum relative to Railway Organi- 
sation, prepared at the request of the Railway Commis- 
sioners of the Cape Government Railways, by Sir Thomas 
R. Price, formerly general manager of those railways, and 
now general manager of the Central South African (i.¢., 
Transvaal and Orange River) Railways, dated Jobannes- 
burg, February 22, 1907. 

** Political Influénces—Disturbing Effect of. 

‘The drawbacks in the management of the railways in 
the Cape that call for removal arise from the extent to 
which, and the manner in which, the authority of Parlia- 
ment is exercised. They are twofold in their character— 
viz :— 

“(1) The practice of public authorities, influential 
persons, and others bent on securing concessions or other 
advantages which the general manager has either refused 
in the conscientious exercise of his functions, or is not 
likely to grant, making representation to the Commis- 
sioner (as the ministerial head of the Government), sup- 
plemented by euch pressure, political influence, or other 
means as are considered perfectly legitimate in their way, 
and are best calculated to attain the end applicants have 
in view. 

**(Many Members of Parliament act similarly in the 
interests of the districts, constituents, or railway em- 

loyés in whom they papgee to be interested. It is 
by no means unknown for the requests in both classes of 
cases to coincide somewhat with a critical division in 
Parliament—present or in prospect—or otherwise some- 
thing has occurred which is ed as irritating to the 

ublic or «mbarrassing to the Government, and the 

esire to minimise the effect by some conciliatory act ia 
not unnatural.) 

**(2). The extent to which the fictitious, and often 
transitory, importance which a community or district 
manages to acquire obscures (under the guise of the 
Colony’s welfare) the consideration of the railway and 
general interests of the Colony as a whole.” 

(During the earlier period of my railway service in the 
~y Colony few things impressed me more, 7 | as I 
had from a railway conducted on strictly business lines, 
than the extent to which the conduct of railway affairs 
was influenced by certain conditions. Nor was this im- 
pression lessened afterwards when, in the course of a con- 
versation on the matter, Sir Charles Elliott mentioned to 
me that he had more than once told a late Railway Com- 
missioner: ‘‘The Government is powerful, but [men- 
tioning the town and authority] is more powerful still.”) 

**T do not regard it as open to doubt that the Colony as 
a whole has suffered severely in consequence, the inland 
—_e- of the Colony particularly so ; and that the need 
or a remedy is pressing if the railways are to be con- 
ducted as a business concern for the benefit of the Colony. 


‘* Means Securing Freedom from Political Influences, . 

** The necessity for the railways and their administra- 
tion being removed from such an atmosphere, and treated 
as a most valuable means of benefiting the Colony as a 
whole, whilst not neglecting the interests of a district (but 
not subordinating the welfare of the whole Colony 
thereto), is pressing. That there should be an authority 
to refer to in case of real necessity, where the decision or 
action of the general manager is not regarded as being in 
the public interest, is also clear. But it is equally mani- 
fest that the Commissioner or the Government of the day, 
with political or party consideration always in view, is 
not the proper court of reference. 


** Political Influences as offecting Construction of 
New Lines. 

‘There can be little doubt that in the Cape Colony 
political considerations have influenced the adoption of 
new lines and their construction—many, if not most of 
them, of an unprofitable character—without sufficient 


inquiry or information, often with ecanty guteton, and 
possibly cont to the advice of the officer afterw 
entrueted with the construction and working of the line. 


** Proposals for New Lines— Procedure Recommended. 
‘*A material change is imperatively necessary in this 
compost, if only to ensure the solvency of the Colony.” 

t is sometimes conceded that improper exercise of 
political influence may be a real danger where railways 
are m under a parliamentary régime by a Minister 
directly responsible to Parliament ; but that difficulty, it 
is said, can be got over by the appointment of an inde- 
nendent Commission entirely outside the political arena. 
History does not altogether ay eo contention. The 
last report of the Victorian State lways gives a list of 
eeven branches, with an aggregate length of 46 miles, con- 
structed under the Commissioner régime at a cost of 
387,000/., which are now closed for traffic and abandoned 
because the receipts failed even to cover the out-of- 

ket working expenses. It is not alleged, nor is it a 
Foot, that those lines were constru in uence of 
any error 0) 





judgment on the part of the Commissioners. 
h it is inherently impossible to use a Com- 
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Government has no such right. But there is a further 
objection to the French system : the officers of the French 
companies have on their own responsibility to form their 
own decisions, and then the officers of the French Govern- 
ment have, also on their own responsibility, to decide 
whether the decision of the company’s officer shall be 
allowed to take effect or not. The company’s officer has 
the most knowledge and the most interest in deciding 
rightly, but the Government official has the supreme 
power. The system has worked—largely, I think, because 
the principal officers of the companies have been trained 
as Government servants in one or other of the great 
Engineering Corps, des Mines or des Ponts et Chaussées. 
But it is vicious in principle, and in any case would not 
bear transplanting. 

What we need is a system under which the responsi- 
bility rests, as at present, with a single man (let us call 
him the rey manager), and he does what he, on the 
whole, decides to be best, subject, however, to this: 
that if he does what no reasonable man could do, or 
refuses todo what any reasonable man would do, there 
shall be a power behind to restrain, or, as the case may be, 
to compel him. power may, I think, safely be 
7 the Minister—let us call him the President of the 

of Trade. For, be it observed, the question for 
him is not the ingly difficult and complicated 
question, ‘‘ Whatis best to bedone ” but the quite simple 
question, ‘‘Is the decision come to which I am asked to 
reverse so obviously wrong that no reasonable man could 
honestly make it?” — . 

And even this comparatively simple question the Pre- 
sident would not be expected to decide unaided. He 
will need competent advisory bodies. Railway history 
shows two such bodies that have been eminently success- 
ful—the Prussian State Railway Councils and the Massa- 
chusetts Railroad Commission. Wholly unlike in most 
a ag they are yet alike in this: con greetings are 
public, their conclusions are published, those conclu- 
sions have no mandatory force whatever. And it is to 
these causes that, in my judgment, their success, which 
is undeniable, is mainly due. Let medescribe both bodies 
a little more at length. 

There are in Prussia a number (about ten, I think) of 
district railway councils, and there is also one National 
Council ; they consist of a certain number of representa- 
tive traders, payorecanpanee Be a name and the like, 
together with a certain number of Government nominees ; 
and the railway officials concerned take part in their 
proceedings, but without votes. The councils meet three 
or four times a year, their agenda paper is prepared and 
circulated in advance, and all pro: changes of general 
interest, whether in rates or in service, are brought before 
them—from the railway side or the public side, as the 
case may be. The decision of the Council is then avail- 
able for information of the Minister and his subordinates, 
but, as has been said, it binds nobody. 

The Massachusetts Railroad Commission is a body of 
three persons— usually one lawyer, one engineer,‘and one 
man of business—appointed for a term of years by the 
Governor of the State. Originally the powers of this 
Commission were confined to the expression of opinion. 
If a trade, or a locality—or, indeed, a single individual 
—thought he was being treated badly by the Massachu- 
setts Railroad, he could complain to the Commission ; 
his complaint was heard in public; the. answer of the 
railroad company was made there and: then, and there- 
upon the Commissioners expressed their reasoned opinion. 

© system has existed now for more oy thirty years, 
and it is safe to say that, with negligible exceptions, if 
the Commission expresses the opinion that the railroad 
is in the right, the applicant accepts it ; if the Commis- 
sion says that the applicant has a real grievance, the 
rail promptly redresses it on the lines which the 
Commissioners’ opinion has indicated. The success of 
the Commission in gaining the confidence of both sides 
has been =o that. of late years its powers have been 
extended, it has been given, for example, authority to 
control the issue of new capital and the construction of 
new lines. But on the —— with which we are speci- 
ally concerned here—the conduct of existing railway 
companies as public servants—it can still do nothing but 
express an opinion; and it may be added that the = 
mission itself has more than once objected to any exten- 
sion of that power. 

Mr. Adams, from whom I have already quoted, was 
the first chairman of the Commission. He has described 
their position as resting “‘on the ome great social feature 
which distinguishes modern civilisation from any other 
of which we have a record—the eventual supremacy of an 
enlightened public opinion.” That public opinion is 
supreme in this country, few would be found to deny ; 
that public opinion in railway matters is enlightened, 
few would care to assert. But given the enlightened 
public opinion, one can hardly doubt that it will secure 
not merely eventual, but immediate supremacy. In truth, 
as Bagehot once pointed out, a great company is of neces- 
sity timorous in confronting public opinion. It is so 
large that it must have many enemies, and its business is 
so extended that it offers innumerable marks to shoot at. 
It is much more likely to make, for the sake of peace, 
concessions that ought not to be made than it is to resist 
a demand that reasonable men with no personal interest 
in the matter Epos declare to be such as ought rightly 
to be conced 

.To sum up in a sentence the lesson which I think the 
history we have been considering conveys, it is this: 
Closer connection than has hitherto existed between the 

» and = has got to come, both in this country 

in the Uni States. Hitherto in Anglo-Saxon 
lemocracies neither State ownership nor State control has 
been over-successful. The best success has been obtained 
by relying for control, not on the constable, but on the 
eventual supremacy of an enlightened public opinion. 


mission to protect a community against itself. In theory, 
a Gotmaielian ight be a despot perfectly benevolent 
and ectly intelligent ; in that case, however, it can 
hardly be said that the nation manages its own railwa 
But, of course, any such idea is practically impossible, 
because despots, however benevolent intelligent, 
cannot be made to fit into the framework of an Anglo- 
Saxon constitution. In practical life the Railway Com- 
mission must be responsible to someone, and that some- 
one can only be a member of the political Government of 
the day. 

I have indicated what in America—where the subject is 
much more carefully considered than here—is regarded as 
a great obstacle to a State-Railway system ; but I have 

inted out also that it is quite possible that statesmen 
ully alive to the dangers may yet find themselves con- 
strained to risk them unless some satisfactory method of 
controlling private railway enterprise can be found. I 
do not think that it can be considered that this has been 
done in England at the present time. In the main we 
have relied on the force of competition to secure for us 
reasonable service at not unreasonable rates; and as I 
still cherish a long-formed belief that English ~ ay 
are, on the whole, among the best, if not actually the 
best, in the world, I am far from saying that competition 
has not done its work well. But competition is an instru- 
ment that is at this moment breaking in our hands. 
Within quite a few years the South-Eastern Railway was 
united with the Chatham Railway ; the Great Southern 
Railway has obtained a monopoly over a large part of 
Ireland ; in Scotland the Caledonian and the North 
British, the Highland and the Great North wore 
have in very great measure to compete. If the 

resent proposals for the va union of the Great 
inom, the Great Northern, and the Great Central Rail- 
ways go through, competition in the East of England 
will be absolutely non-existent from the Channel to the 
Tweed. And one can hardly suppose that matters will 
stop there. In fact, since this address was in type a 
comprehensive scheme of a ement for a long term 
of years between the London North-Western and the 
Midland Railways has been announced. We must, I 
think, assume that competition, which has done good 
work for the public in its day, is practically ceasing 
to have any real operation in regulating English railways. 

For regulation, therefore, we must fall back on Govern- 
ment; but. how shalla Government exercise its funo- 
tions? Regulation may be legislative, judicial, execu- 
tive, or, as usually happens in practice, a combination 
of all three. But we may notice that, as Mr. Adams 
points out, in Anglo-Saxon countries it is the 
ture and the Judicature that are ominant ; whereas 
in a country like France, which, though a democracy, is 
bureaucratically organised, it is executive regulation that 
in most important. Now, the capacity of the > 
ture to regulate is strictly limited ; 1p can lay down 

eral rules ; it can, so to speak, provide a framework, 
Bu it cannot decide ad hoc how to fit into that frame- 
work the innumerable questions that come up for practical 
decision day~by day. 

The capacity of the law courts to regulate is even more 
strictly limited. For not only is it confined within the 
precise limits of the jurisdiction expressly conferred upon 
1¢ by the Legislature, but, further, by the necessity of the 
case, ® court of law can only decide the particular case 
brought before it a par ena Mtg equally im- 
portant in principle, and perhaps more im t in 
practice, wel sane be brought before it at en if 
the court had decided all the principles, it has no machi- 
nery to secure their application to any other case than the 
one particular case on which judgment was given. There 
was a case decided thirty Fp = ago by our way Com- 
mission, the principle of which, had it been generally 
applied throughout the country, would have revolutionised 
the whole oars —— eb mes Britain. ~ has not 
been so applied, to the great advantage, in my judgment, 
of Baglich’ trade. Farther, the great bulk of the cases 
which make up the practical work of a mee gM **What 
is a reasonable ory having — all t ae 
stances, present and prospective, 0 ie case ? ould it 
be reasonable to run Sune tate or to take off an old one? 
Would it be reasonable to open a new station, to extend 
the area of free cartage, and the like?”—all these are 
questions of discretion, of o cial instinct. They 
can only be answered with a “ Probably on the whole,” 
not with a categorical ‘‘ Yes” or ““No”; and they are 
absolutely unsuitable for determination by the positive 
methods of the law court, with its precisely defined 
issues, its sworn evidence, and its rigorous exclusion of 
what, while the lawyer describes it as irrelevant, is often 

isely the class of consideration which would determine 
one way or other the decision of the practical man of 
business. 

Tt seems to me, therefore, that both in England and in 
America we must expect to see in the near future a 
considerable development of executive government con- 
trol over railways. ) ; 

This is not the to discuss in detail the form that 
control should take, but one or two general observations 
seem worth making, The leading example of executive 
control is France ; in that country the system is worked 
out with all the French neatness and all the French logic 
But it is impossible to imagine the French principle song 
transplanted here. For one thing, the whole Fren 
railway finance rests upon the guarantee of the Govern- 
ment, The French Government pays, or is liable to pay, 
the piper, and has therefore the right to call the tune. 
The English Government has not and does not 
propose to pav, and its claim to call tune is therefore 
much less. Morally the French Government has a right 
—so far at least as the railway shareholders are con- 
cerned—to call on a French company to carry workmen 
ata loss; morally, in my judgment at least, the English 





Nearly twenty years in the pages of the Economic 


Journal, I appealed economists to give us a 
serious study of what the Americans call the transporta- 
tion problem in 1ts broad economic and political aspects. 
Since then half-a-dozen Yo y works have appeared on 
the subject, nct one of them, in my judgment, worth the 
paper on which it is printed; but not a single serious 
work by a trained economist. And yet such a work is 
to-day needed more than ever. Let me once more appeal 
to some of our you! men to come forward, stop the 
gap, and enlighten public opinion. 





INFLUENCE OF SILICON ON IRON. 
Influence of Silicon on the Physical and Chemical 
Properties of Iron.* 
By ADOLPHE JovvE (Paris). 

_ SILIcon is, perhaps, the metalloid which tends daily to 
increase most in importance in metallurgy, particularly 
in connection with iron and steel, for the purpose of 
obtaining special alloys and silicon steel. Silicon owes 
its importance entirely to the electric furnace ; its wide 
application in metallurgy having begun only since it has 
been possible to obtain ferro-silicons rich in silicon. The 
oy ae of an alloy of a metalloid with iron will naturally 

totally different from those which it is customary to 
see developed as the result of alloying one metal with 
“The sathor d tostudy in th 

6 author does not propose to study in the present r 

io geowee conferred on iron and steel by the a 
of silicon ; these ies have already formed the object 
of numerous researches, although the last word concerning 
the influence of silicon has not yet been written, and the 
author feels persuaded that that metalloid still holds many 
surprises in store for the metallurgist. The influences to 
which he would direct attention in the first instance are 
those of the modification of the magnetic properties and 
of the chemical properties of iron in relation to its resist- 
ance to the action of chemical reagents. It will be well, 
therefore, briefly to recall the results of previous re- 
searches by different scientists, as well as those similarly 
obtained by the author himself, with regard to the definite 
combinations of iron with silicon. 

Iron and silicon in ns ive rise to three com- 
pounds, and it would seem to have been demonstrated 
that it is impossible to have any further combinations than 
these three, which are:—Fe,Si, FeSi, and FeSig, unless it 
be below the lower limit Fe,Si, or above the upper limit 
FeSiz. The firstand the last of these combinations crystal- 
lise ow pores toe prisms, and FeSi crystallises in clearly 
defined tetrahedra. Crystals have, indeed, been obtained 
measuring several millimetres to the side. 

Variation in Magnetic Properties.—Silicon is a metal- 
loid which is in no way magnetic; that is to say, the 
field of an electro-magnet exerts no influence, and there- 
fore exerts no attraction, on pure silicon. On the other 
hand, iron constitutes the typical magnetic metal. It 
appeared to the author that it would be of interest to 
ascertain if the variation of magnetic attraction was in 
simple proportion to the percentages of iron and silicon, 
or whether there were any modifications in the resultant 
of this electric phenomenon. A special research was 
made by the author to determine if such were the case, 
and @ portion of this research had already been published 
by him in 1902, of which the following is the brief sum- 


mary :— 
The principle involved is as follows :—If iron, alloyed 
with varying proportions of silicon, is subjected to the 
influence of an electro-magnet excited by a current of 
constant intensity, the attractive power of the latter 
diminishes proportionally with the increase in the per- 
centage of silicon in the alloy until the ratio of 20 per 
cent. of silicon, corresponding to the composition Fe,Si, 
;: sn, ye age —_ is a sudden a. in the eo 
yond this point the magnetic susceptibility again de- 
creases regularly until FeSi (33.33 per cent. Si) is reached, 
when another occurs, and subsequently the same 
thing happens at FeSi, (50 per cent. Si). Except at these 
three points, the magnetic susceptibility decreases pro- 
onally to the increase of silicon, from 100 for pure 
iron to 0 for pure silicon. é 
For the three compounds Fe.Si. FeSi, and FeSi,, the 
curve undergoes three distinct inflexions, as stated, and 
it is a remarkable thing that it undergoes no other modifi- 
cations than these. It would therefore appear established 
that no other definite compounds of silicon and of iron exist 
other than Fe,Si, FeSi, and FeSig. The figure on the next 
page shows the curve obtained experimentally, and refer- 
ence may be made to the original memoir} for the’method 
employed, which was practically the same as that used in 
the investigations which follow. The preceding results 
were those obtained with pure alloys of iron and silicon, 
sreteteay prepared, and entirely free from carbon. 
6 percen of carbon has an influence on the result 
obtained, and the author proposes in a future paper to 
study the variations produced by the amount of carbon 
present. It is necessary here to note the fact that the 
percentage of carbon for alloys rich in silicon is decidedly 
small, as there is marked antagonism between silicon and 
carbon when the percentage of the latter reaches in the 
neighbourhood of 15 to 20. An investigation of this 
phenomenon has been the object of the author’s researches, 
which will be published in a future wee. . 
Variation in Chemical Properties.—As has been pointed 
out above, the increase in the Peay of silicon is 
accompanied by a dimination in that‘of the carbon, and 
the latter diminishes rapidly with percentages of silicon 


* Paper read before the Iron and Steel Institute at 








+ Comptes ‘Rendus de V Academie des Sciences, 1902, 
vol. v., page 244, 
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mprised between 15 and 20 per cent., and finally falls 
below 1 per cent. once 20 per cent. of silicon is reached. 
This probably explains why it is that ferro-silicons with a 
percentage of silicon sige from 14 to 18 per cent. 
reveal numerous cavities with the graphite result- 
ing from the dissolution of the carbon in the iron of the 
ferro-silicon during fusion. This carbon is subsequently 
almost entirely separated during cooling owing to the 
presence of silicon. The silicon confers on the iron 
peculiar properties which characterise it alone. The most 
characteristic property is the resistance of the iron to 
acids. The author has proved for some time past, and 
all analytical chemists who have to carry out analyses of 
alloys of iron and silicon have similarly established the 
fact, that these alloys do not dissolve in acids, except in 
hydrofluoric acid, even under special conditions, as in the 
Carius method, which consists of treating them, under 
pressure, in nitric acid. The author has often been im- 
pressed with the interest which would attach to these 
observations if this property could be utilised in the con- 
struction of vei for use with acids. The researches 
detailed below are the result of six years’ investigation of 
the subject. : 

Not all the acids—and the author would define as an 
acid all bodies having an acid reaction with iron—react 





o 
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in the same manner on iron alloyed with silicon, and the 
true resistance to corrosion is not obtained until the 
portions corresponding to FesSi are exceeded—that is to 
say, it is necessary to exclude, to begin with, all silicon 
alloys prepared otherwise than in the electric furnace, 
inasmuch as it is this apparatus alone which permits of 
alloys with high percentages of silicon being obtained. 

Sulphuric Acid.—The alteration in the susceptibility 
of the metal to attack by sulpburic acid is such that, under 
proper conditions, it is possible directly to concentrate 
dilute sulphuric acid at 20 deg. to 25 deg. Baumé to 
66 deg. Baumé without changing the apparatus, and also 
without introducing any iron into the acid. Even in 
works where the contact method is employed, and where 
vessels of ordinary cast iron are but little corroded, there 
is an advantage in employing alloys of iron and silicon 
owing to the great resistance of such alloys, as the life of 
the apparatus is very much lengthened. 

The tests have been carried out on basins, tubes, pipes, 
tubs, and vats ; some of the results are as follow :— 

First Sample.—Silicon alloy (métillure), hot sulphuric 
acid (22 deg. Baumé). 


Loss after two months = 0.06 per cent. 


Foca Sample.—Cast iron containing 3 per cent. of 
sliicon, 


Loss in two hours = 44.6 per cent. 
Third Sample.—Ordinary cast iron. 
Loss in two hours = 46 per cent. 


The difference in these results is very-marked, and it 
must be added that the alloy employed contained only 
20.6 per cent. of silicon, while the cast iron contained 
3.3 per cent. 

Nitric Acid,—It is necessary to increase the tage 
of silicon, as the corrosive action of nitric acid is consider- 
ably greater than that of sulphuric acid. The results 
obtained have nevertheless been remarkable. 

A, A pipe conveying 660 Ib. of nitric acid vapour at 
& temperature of 150 deg. to 200 deg. t. in 24 hours 
withstood successfully from March, 1903, and the loss on 
the original weight has been buta few ounces (about 3} oz. 
on an original weight of 45 Ib. ). 

5. Tt has been found possible directly to concentrate 
nitric acid from 36 deg. Baumé to 484 deg. Baumé without 
the formation of nitrous oxides by means of t alloys. 

C. In a particular instance a ventilating-fan has been 
constructed of silicon alloy, and delivers 250 cubic metres 
= minute of a mixture of nitric and sulphuric acid 

vapours, 








* Percentage of Silicon. 





Hydrochloric Acid.—The results obtained have been 
fewer on account of the lack of Genre of testing, 


but the applications of the alloy 


of interest. 


ready made have been 


Acetic Acid.—The employment of the alloy for the con- 
struction of apparatus for this acid has given the follow- 
ing comparative results :— 


Coefficient of Corrodibility. 


Tin .. 
Copper 
Silicon alloy 
Iron.. de 
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Various Applications.—The alteration in the nature of 
the metal is such that in, for example, the drainage water 


from — mines and in 
ic 


with w: 


it has been possible to replace 


the bilge of ships, in deali 
h wrought or cast-iron pipes are rapidly attacked, 
em successfully by silicon 


— in the construction of drainage pumps. 
The author gives below certain figures obtained through 


the courtes 


of an important English firm, which has 


submitted the author's alloys to tests as to their chemical 
resistance to corrosion :— 





No. | Weight. 


| Kilogrammes., 


Silicon Alloys. 


Loss in Weight. 
Kilogrammes. 









Reaction with 
Thiocyanide. 








Nitric Acid 20 per Cent., after 24 Hours. 
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— 0.0047 


— 0.0037 


+ 0.0012 


— 0.0716 


— 0.0034 


After 48 


Hours. 
— 0.0207 


Strong. 
Weak. 
Medium, 


Very strong. 
Very weak. 


Strong. 

| 7 weak. 
Medium. 
Weak. 


Strong. 
| No reaction, 


* Métillures,” Aniline, gas 13 per Cent., 











efter 24 Hours. 
| Reaction with 
Weight. | Loss in Weight. | : 
No. Kilogrammes. | Kilogrammes. wor 
1 6.3811 - 0,0381 Very strong. 
2 6.1616 - 0.0065 | Medium. 
3 8.1455 — 0.0455 | Strong. 
4 14.5070 | + 0.0055 | Weak. 
5 1.6021 - 0,0186 | Strong. 
6 1.4900 | — 0.0160 | Very weak. 
After 48 Hours. 
1 | 6.3430 - 0 0670 vor strong. 
ae 5.1551 - 0.0219 Medium. 
= 8.1000 — 0.0433 Strong. 
4 14.5125 0.0063 Weak. 
5 1.5835 — 0.0216 Strong. 
6 1.4740 — 0.0011 Very weak. 


Acid. 


Type A.—Immersed 


Nitric con. .. 
Nitricl:1.. 
Sulphuric con. 
Sulphuric 1:1 
Acetic con. .. 
Acetic 1:1 .. 


in Var 





Other Experiments.* (Mr. C. Hofecker). 


Weight. 


Loss or Increase 
of Weight. 


ious Acids after 24 Hours. 


42.1690 
38.6405 
82.6000 
27.9300 


19.5632 
14.373 








53! 
Tyrz A.—Immersed in Various Acids after One Hour’s 
Boiling. 
Nitric con. .. 42.1630 —0,0015 
Nitric 1:1 .. 38.6340 —0.0020 
Sulphuric con. 82.6000 +0.0070 
Sulphuric 1 : 1 27.9800 +-0.0020 
Acetic con. .. 19.5541 +0.0080 
Aceticl:1 .. 14.7232 +0.0210 
Tyre B.—Immersed in Various Acids after 12 Hours’ 
Boiling. 

Nitric con. .. 13.9330 — 0.0080 
Nitric 1:1 .. 12.3262 — 0.0030 
Sulphuric con. 18.9060 +0.0222 
Sulphuric 1 : 1 14.3605 +0.0140 
Tartaric .. 10.9270 No change 
Acetic 6.2610 — 0.0060 
Oxalic 10.6503 — 0.0072 


* These experiments were carried out by Mr. ©. Hofecker, 
chief chemist at the works of the Metallurgical Company, Torreon. 


The increase in weight in some instances, particularly 
with sulphuric acid, probably results from the specific 
porosity of the metal and its consequent saturation with 
acid. It is impossible to expel this small quantity of sul- 
phuric acid taken up by the metal because of the crust of 
oxide which forms on heating. 

The results which are given above are derived from 
tests made from the actual commercial point of view, and 
the weights and dimensions of some of the apparatus 
fully demonstrate the value of the alloys. Thus a vat of 
6.8 ft. in diameter, weighing about 2 tons, has been em- 
ployed for a mixture of sulphuric and acetic acids. A 
stirrer weighing 770 lb. was employed for the same object. 
Pipes weighing about 1760 lb., and having a length of 
9 ft., have also been employed for convey sulphuric 
acid. An apparatus for the concentration of sulphuric 
acid permitted of a yield being obtained of 10 tons of 
acid concentrated from 50 deg. to 52deg. Baumé to 66 deg. 
Baumé per diem. 

In short, it may be seen from the foregoing examples 
that in cases where the silicon added to the iron attains a 
sufficiently high percentage, (1) the magnetic properties 
diminish, and (2) the resistance to the action of acids in- 
creases with the proportion of silicon. In the first instance 
Ow, Sones nil, and in the second it becomes almost 
negligible. 

here are still a large number of points to be cleared up, 
or, atleast, to be more precisely ascertained. Some of 
these have already been indicated in the paper, as, for 
example, the influence of carbon. The researches are being 
actively pursued, and will be made the subject of a 
supplementary paper. 








Ferro-Sit1con.—Ia the annual report of the Chief 
Inspector of Factories and Workshops, Mr. D. R. Wilson 
points once more to the poisonous and explo-ive character 
of ferro-silicon. Practically all the ferro-silicon used in 
this a 4000 tons annually—is imported from 
France or Germany. The alloy may contain up to 80 per 
cent. of silicon, It is packed in iron drums to keep off 
moisture, which may disintegrate the alloy into a powder, 
and generate dangerous gases. The = generally 
thought to be arseniuretted and eee oretted bydrogen, 
evolved from the arsenide and phosphide of calcium fre- 
quently found in the alloy. But Wilson thinks that even 
in the absence of these impurities the carbonic acid of the 
air might liberate the similar silicon hydride SiH,, which, 
like the PH3, is spontaneously inflammable, and would 
burn in the air with the production of a white smoke of 
silicic acid, which might be mistaken for phosphoric acid. 





Ovr Locomotive Exports.—The value of the locomo- 
tives exported from the United Kingdom in September 
was 183,363/., as compared with 216,959/. in September, 
1907, and 271,329/. in September, 1906. ‘I'he business 
done was almost entirely confined to South America, 
British India, and Australasia. This is shown by the 
following table, illustrating the value of the locomotives 
exported in those directions :— 


Country. Sept., 1908. yh et. Sept., 1906. 


£ £ 
South America... 33,185 95,941 158,719 
British South Africa 318 829 159 
British India ee 91,657 98,072 68,412 
ia .. 21,000 2,234 8,414 


The value of the locomotives exported to September 30, 
this year, was 1,961,767/., as compared with 2,438, 193/. in 
the corresponding period of 1907, and 2,085,716/. in the 
corresponding period of 1906. It will be seen that this 
year’s exports have been somewhat below the level 
attained in 1907 ; this unfavourable result is entirely ex- 

lained by a falling off in the South American demand. 

wo or three years ago heavy ex were made to 
Argentina, and the requirements that country have, 
eons. been less urgent of late. The South African 
demand has continued extremely languid this Fe bat 
the Indian has been pretty well maintained. puny. 
ing increase been observed in the shipments made 
to Australasia. These results are illustrated by the 
following table, showing the exports for the first nine 
months of the last three years :— 


Country 1908 1907 1906 
£ £ £ 
South America 472,930 1,301,320 1,053,615 
British South Africa 8,822 15,868 31,030 
British India : 802,354 761,741 607,043 
Australasia .. 333,990 37,001 23,390 


The prolonged dullness of the South African demand 
for British railway engines is extremely discouraging. 
There has been rather a better mg! of late for our 
locomotives upon Spanish account, the shipments to 
Spain to September 30 being valued at 52,458/., as com- 
pared with 70.770/. in the first nine months of 1907, 
and 33,556/. in the first nine months of 1906. 
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ELECTRICAL APPARATUS. 


16,175. The Mergan Crucible Gomgeny, Limited, 
and C.D. McCourt, London. Commutator Brushes. 
{2 Figs.) July 13, 1907.—This invention has for object the attach- 
ment of flexible leads to the carbon brushes of electrical machines. 
According to this invention, the carbon block, to which the lead 
is to be connected, is formed with a cavity of a cross-section 
similar to that of the lead, but of larger area. The cavity may, 
it desired, have its wajls undercut. Into this cavity the lead, the 
end of which may be —— out, is now inserted 80 that a space 
is left around it, and into this space a metallic sponge, metal or 
alloy, in a powdered or fragmentary form, is compressed so as to 
consolidate the metallic powder or fragments between the lead 




















and the walls of the cavity. ais the body of the brush, and la 
cavity therein adapted to receive the end of the flexible lead ¢, 
the end of which, as shown, is splayed out. The powdered or 
fragmentary metallic sponge, metal or alloy, employed must be 
of such anature as to consolidate when compressed. Powdered 
spongy copper, produced by the reduction of copper oxide, is 
preferred as it does not require too great a pressure to consoli- 
date it. In addition to the advantage that a thorough bond is 
formed between the wire and the block, the invention possesses 
the advantage that a practically perfect electrical contact is 
formed betw the tor and the carbon of the brush with- 
out the necessity for spplying a metallic coating to the brush. 
(Sealed Sept: mber 24, 1908.) 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


14,976. T. Shepherd, Manchester, and J. H. Green, 
Salford. Self-Lubricating Bearings. [10 Figs.) June 
29, 1907.—This invention refers to bearings for shafts, its object 
being to provide for the automatic lubrication of the shaft in a 
manner which is more simple and reliable than known self-oiling 
bearings, whilst employing fewer and more readily applied parts. 
a is the body of the bearing, and } the bearing cap, ¢ is the shaft 
supported by the bearing, d, d? are the brasses of the bearing. 
Each brass 1s formed upon its inner working face with a lene 
tudinal groove, and also with diagonal passages which extend 
from one end of the longitudinal groove to points near the longi- 
tudinal edges of the brass. The ey ee —— of the upper 
brass are at the opposite ends of the bearing to those in the lower 
brass, so that, when the lower brass is worn, its place may be 
taken by the upper brass. / is a casing fixed to one side of the 
bearing to form an oil vessel. This ng may enclose the whole 
or only the lower part of u« collar ¢, which is fixed on the shaft ¢ 
adjacent to the — g is a small oiling-wheel within the 
casing f, and A is asmall lever, pivotally mounted within the casing, 
by which the wheel is carried. At one part the lever is soveseett 
and formed with a downwardly - projecting stud, and in such 
recessed part and around the stud fits one end of Fa pee the 
other end of such spring pressing against the floor of the ing f. 


Fig.2. 
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The wheel g bears against the collar ¢, and rotates in the same 
plane. In the Lape of the wheel g are, or may be, small 
ich oil in the caging if —_ collect in the form of 

nd by the wheel, as it rotates, 

and be imparted to the ecollare. j is a V-shaped wiper, which is 
carried by an arm &, pivotally mounted upon a stud ? within the 
casing f, and which on one edge gently bears against the op 

3 


cavities, in whi 
globules, and thus be carried rou 


phery of the collar e, under the force of a spring. e Wiper 


such a length as to extend at its lower end to a point immediately 
above the entrance of one of the diagonal passa: in the lower 
bearing brass d2. Over such entrance is, or = , & small strip 

delivered by the 
wiper into the said . As the shaft and collar rotate in the 
direction of the arrow . 1), the oil is carried over the top of 
scraped off, and is delivered 


of wire gauze, which acts as a strainer for the 


( 
the collar, and meeting the wiper, is 
into the channel or in the lower brass. By such 


the oil is conveyed into the eee aoe beneath the 


from which it passes on to the shaft, serves to lubricate the | is formed with a concave floor, and with an outlet nozzle b. When 
same, After lubricating the shaft, the oil flows back into the | the lubricator is to be used for supplying a series of bearings the 
casing f, and is again lifted by the wheel and collar, and again | lubricator is provided with further outlet nozzles c, c. In the 
- | nozzle b is a regulating valve. There is, or may be, a lating 


directed by the wiper into the lower bearing brass, 80 on con 


back to thm casing /, For preverting the oil travelling alvng the 

. or ive ing e 0 ve ong 
shaft on that side of the at furthest from the por he é, there 
may b2 a small knife-edged fitment gently bearing against the 
shaft at its lowest point, and thereby serving to x" § any oil 
which may creep along the shaft, and cause it to fall into the 
casing at that end. (Sealed September 17, 1908.) 


14,581. F. Watson and W. Moulding, Oswald- 
twistle, and Howard and Bullough, Limited- 

m. Machinery Guards. (8 Figs.) June 25, 
1907.—This invention relates to the pee of automatically- 
controlled mechanism suitable for being applied to securing or 
locking devices in combination with safety cover-guards, or with, 
and for the safeguarding of, the starting or changing mechanism 
of machinery. In carrying out this invention, a hand-operated 
ush- bar 1 potas, and is mounted to move in a carrying 
racket 2, said push-bar being spring-loaded, so as to revert to 
what may be termed its “out” position when not held to the 
“in” position, as required by the operator. On the push-bar 1 is 
a hinged finger 4, which abuts against a locking spring catch 5 on 
the locking-bar 6. This locking-bar engages in controlling opera- 
tion with a stud on the hinged cover-guard 8. A cushioned pro- 
jection, which is shown as a flat spring 9 bent to the required 
shape, is provided on the hinged finger 4. The locking-bar 6 is 
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arranged to engage with the cover-guard 8, and further with the 
strap-fork 11. Should the part 10 be revolving, and the operator 
presses the push-bar 1, the cushioned or spring end of the hinged 
finger 4 will come against the part 10, thereby tilting the 
hinged finger 4, and making it inoperative to the spring catch 5 
on the locking-bar 6 ; and when the operator releases the pressure 
on the push-bar 1 it returns to its original position, and the finger 
4 drops back to ite n situation ; therefore, nothing havin 
occurred, no damage is done. Should the part 10 be at rest, an 
the operator the push-bar 1, the cushion finger spring 9 
will come inst the part 10, and the 4 -y finger 4 will not tilt, 
and if the operator presses sufficiently, the finger 4 will depress 
the spring catch 5 on the locking-bar 6, and release same, and 
then the be a may lift up the cover-guard 8 with the certainty 
of the machinery being stationary. On the cover-guard 8 being 
replaced the locking-bar 6 would be in an operative position, and 
the whole apparatus in ready and full controlling order. (Sealed 
10, 1908.) 

14,978. T. Shepherd. Manchester, and J. H. Green, 
Salford. Lubrica: (9 Figs.) June 29, 1907.—This 
invention refers to a lubricator for shaft bearings, and its object 
is to provide a form of ‘‘stauffer” lubricator. a is the cylinder 
for holding the supply of lubricant. Atits lower end the cylinder 








Sass 


AS 


which fits over the end of the +R and is held in ition 
n Fig. 


either by set-screws /, as shown 2, or by screw-threaded 
swivei-bolts g and nuts h which engage forked parts of the cap, 
as shown in — 1. To the cap e are secured two rods r, and 
secured to such rods is a cross piece s held to the rods by nuts, 
the rods and cross-piece forming a — yy frame. The piston- 
rod J, after passing loosely through the cap ¢, passes loosely 
through the cross-piece, and above the cross-piece it is fitted with 
the winged nut t, the upper end of the rod being screw-threaded. 
Upon the piston-rod, above the cap, is a boss u, and between such 
boss and the cross-piece s is a strong spiral spring v, the norma! 
tension of which is such as to hold the piston at the bottom of th« 
cylinder. In proceeding to use the lubricator, the nut t is firs: 
rotated and the piston raised to its highest position, thus com 
pressing the spriog v. The cap e and piston are then removed, 
and the cylinder filled with lubricant, The cap and piston are 
then replaced, the piston bearing against the - surface of the 
lubricant. The nut ¢ is then run back up to a point near the top 
end of the rod, thus allowing the spring to exert its full pressure 
on the lubricant. With the outlet nozzle b coupled by a pipe to 
the bearing to be lubricated, and the small regulating valve 
turned to the open position, the lubricant, under the pressure of 
the piston, is forced through the pipe. As the lubricant in the 
cylinder decreases, the piston follows it down under the pressure 
of the spring v, the pressure being such as to cause the piston to 
eject the lubricant until the piston reaches the bottom ol the 
cylinder. By altering the position of the boss u upon the piston. 
rod, or by adjusting the nuts upon the rods r, which are screw- 
threaded, the pressure of the spring v may be varied. In such 
connection the same pressure may be maintained throughout the 
whole of the stroke of the piston. Instead of a single strong 
spring there may be two (or more) weaker springs and one en- 
circling another. (Sealed September 17, 1908.) 


MOTOR ROAD VEHICLES. 


3978. A. Gore, ersmith. Internal-Combus- 
tion Engines. [1 .] February 21, 1908.—This invention 
relates to internal-combustion engines of the four-cycle type 
having mechanically-operated inlet-valves, and it consists of a 
novel method of balancing the main inlet-valves. According to 
the present invention, the inlet-valve is seated in the ordinary 
manner on a —— in the valve-box or cylinder, but the stem 
of the valve, of passing through a guide forming part o 
said box or cylinder, is guided in a sleeve or piston mounted in 
the valve-box or cylinder, so that it has a limited free movement 
therein, and the spring operating to retain the valve on its seat- 
ing acts between the stem of the valve and the said sleeve or 
piston. The hanically-operated inlet-valve @ is of the usual 
construction, but the stem thereof, instead of sliding in the 
guide b in the base of the inlet-valve pocket, slides in a sleeve or 
piston c arranged to slide in said guide. e spring d of the 
valve operates between the usual collar on the end of the stem 
of the valve and the sleeve or piston c, and said sleeve or piston 
is provided with a flange which operates as a stop by engaging 
the underface of the guide b to limit the up’ movement of 
the said sleeve or piston. The diameter of the sleeve or piston c is 
not less than that of the inlet-valve, and is preferably of the same 
diameter. The spring d is preferably jee contained within 
the sleeve or piston, and the piston is ted. with piston-rings. 
To provide compressed air an air-compressor h may be employed, and 
for the storage of the compressed air a reservoir k is employ ed. 
This reservoir is connected with the air inlet of the carburettor n 
by a a a 1, in which is a stop-valve o. The air-supply pipe m to 
the carburettor is fitted with a non-return valve, so arranged as 
to allow air to pass into the carburettor from the atmosphere 
when the engine is working normally. The carburettor 7 is con- 
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nected with the inlet valve pocket of each cylinder of the engine. 
The operation of starting a four-cylinder engine embodying 
this invention is as follows :—The stop-valve o is momentarily 
opened to allow compressed air to pass from the reservoir through 
the carburettor into the induction pipes and passages and thenc< 
into the cylinder, the inlet valve of which is open, and intoth: 
inlet-valve pockets of the other three cylinders, acting on the 
a of the open cylinder, and thereby operating to set the engin 
n motion, — to od gq method of mounting the inlet 
valves, as before described, the p of the Pp dair in 
the inlet-valve pockets of the other cylinders cannot open the 
valves, as the pressure tending to lift the valves reacts on the 
sleeves or pistons, so that the pressure on the valves is opposed 
by the pressure acting through the guide-sleeves or pistons to 
keep the said valves on their seats; in other words, the inlet 
valves are balanced, and therefore, notwithstanding the pressure 
of the com dair in the inlet-valve pockets, the said valves 
are free to be opened by the cams in the usual manner. This is 
the state of affairs indicated by the position of the valve and 
sleeve or piston as shown in the accompanying drawing. After 
the piston of the cylinder, which had its inlet valve open at the 
time the engine was started, has reached the forward end of its 
stroke, the inlet valve of one of the other cylinders opens, and the 
com; air rushes into the cylinder and drives its piston for- 
, and so on until the compressed charge in one of the cylinders 
is fired, which may in some cases be a charge left in one of the 
cylinders when the engine was last stopped. It will be seen that 
as the compressed air employed for starting the engine is car- 
it forms a that will be compressed and fired the 











tinuously, any or extraneous master bein retained by the | valve in each of the nozzles ¢, c or in the pipes connected to them. 
strainer. Any oil reaching the other end of the hearing is caught ' At its upper end the cylinder is closed f 


y & non-screwing cap ¢ ' 


P’ ; 
first time the cycle of operations reaches the firing-point. (Sealed 
10, 1908.) 
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DOUBLE-DECK ROAD AND RAILWAY BRIDGE OVER 


CONSTRUCTED FROM THE DESIGNS OF MR CHARLES A. HARRISON, M. INST. C.E., 
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WEAR AT SUNDERLAND; DETAILS OF MAIN GIRDERS. 


°'ERN RAILWAY, BY SIR WILLIAM ARROL AND CO., LIMITED, DALMARNOCK IRON WORKS, GLASGOW. 
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BRIDGE OVER THE RIVER WEAR AT SUNDERLAND. 


CHARLES A. HARRISON, M. INST. C.E., ENGINEER; SIR WILLIAM ARROL AND CO., LIMITED, GLASGOW, CONTRACTORS. 


(For Description, see Page 533.) 
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Fic. 45. NEARING THE JUNCTION STAGE IN THE ERECTION OF THR River SPAN By TEMPORARY CANTILEVERS, 
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ENGINEER SIR WILLIAM ARROL AND CO., 


MR. CHARLES A. HARRISON, M. INST. C.E., 





(For Description, see Page 533.) 
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BRIDGE OVER THE RIVER WEAR 
AT SUNDERLAND. 


QuiETLY, without ceremony, as became the ful- 
filment of a great practical achievement, a junction 
was made on Thursday of last week of the two ends 
of the central girder which have been in process 
of erection from the sides of the River Wear at 
Sunderland during the past seven months. This 
girder forms the central feature of a double-deck 
bridge of unusually large proportions, designed 
by Mr. Charles A. Harrison, the chief engineer 
of the North-Eastern Railway. The erection of 
girders by such method is not uncommon; but 
the operation on this occasion was differentiated by 
the great span, the depth of girders, and the con- 
sequent difficulties associated with the temporary 
works and with temperature changes. This centre 
girder, 3533 ft. long, had to be 42 ft. deep in the 
centre to carry a double line of railway on the to 
platform and a roadway on the lower platform, an 
thus the weight of each girder complete is 960 tons, 
and the weight of the span 2600 tons, exclusive of 
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at and about the bridge, so far as it may be 
affected by the bridge and the works connected 
therewith, free and clear, so that vessels navigating 
in or upon the river may have sufficient and con- 
venient room to navigate and thereon.” 
Under the powers conferred by that Act, the River 
Wear Commissioners would not allow any staging 
beyond the cofferdams for the sinking of the river 
piers. It was left open to the contractors tender- 
ing for the work to erect this span in any way they 
considered best, provided that it was safe and that 
the waterway was not encroached upon in respect of 
width or height. On account of the great weight, 
erection by protrusion or bracketing was out of the 
question ; and, after a very full and careful con- 
sideration of various schemes, it was decided by Sir 
William Arrol and Co., Limited, Glasgow, whose 
tender and scheme of erection were accepted, to 
temporarily convert the main girders into canti- 
levers, and erect the span by overhang from each 
pier. 

The valuable experience gained by the firm in the 
erection of the Forth Bridge and other structures by 


Fic. 1. GeneraL ELEVATION OF THE BRIDGE. 








Fic. 2. Pian or BrrpoGE WITH APPROACHES. 


the temporary works. This equals 74 tons per 
lineal foot. e length is exceeded by only one 
or two 8 in this country, and the weight 


for the length is greater than in the case of any 
existing independent span in Britain. The clear 
height above high-water level is 85 ft., to allow 
the new ships built in the yards on the upper 
reaches of the river to pass, when completed, 
under the bridge to the sea. This necessitated 
lengthened approaches on the north and south sides 
of the river. Owing to the value of the ground 
on each side, where shipbuilding yards are now 
located, the ground area available for piers was 
limited, and the shore spans, as shall presently be 
explained, were of 200 ft. clear, two of them being 
on the north side and one on the south side of the 
river, as shown by Fig. 1. 

Up to an advanced stage in the Parliamentary pro- 
cedure it was thought that, as with the smaller 
spans, the river span might be built on staging, and 
thus the bridge was designed with girders which 
might be erected as far as possible on staging. 
But the fact that two shipbuilding firms launch 
their vessels into the river immediately under 
the river span, as shown on the plan, Fig. 2, an- 
nexed, and the necessity of keeping the navigable 
waterway open for its full width, resul in 
the clause Coins inserted in the North-Eastern 
Railway Act of 1900—that which authorised the 
building of the bridge—requiring that the con- 
tractor ‘shall keep the navigation of the river 








this method was of great assistance in solving the 
problems connected with the erection of this span. 
The central. girder of each main span of the Forth 
Bridge is 350 ft. in length, and, it will be remem- 
bered, was erected by temporarily converting it into 
a cantilever. It is almost identical in length with 
the river span of the Wear Bridge, but it weighed 
complete only 850 tons, whereas that of the Wear 
Bridge weighs fully three times as much. It will 
thus be seen that the problems presented were of 
greater magnitude than any bridge hitherto built, 
on account of the weight to be dealt with. 
Before describing the work of erection, the 
girder-work itself may be referred to. On the two- 
e plate, No. XXXV., there are reproduced, in 
Figs. 3 to 12, drawings of this girder, sufficiently 
detailed to render a long description unnecessary. 
The span consists of two hog-backed girders, 
353} ft. long, 30 ft. deep at the ends, and 42 ft. 
deep in the centre. Each girder is of double 
intersection N type, with vertical posts at 12-ft. 
centres. The booms are of trough section, with 
side-plates 42 in. deep, and flange-plates 68 in. 
wide in the top, and 56 in. in the bottom boom. 
Lattice wind-bracing girders at 24-ft. intervals are 
fixed between the top booms where the headroom 
for the trains permits (see Fig. 25 on the next page). 
One of the land spans, which played an important 
part in the scheme of erection, is also illustrated 
on Plate XXXV., by Figs. 13 to 16. Each of 
these spans consists of two parallel main girders, 











placed at 32-ft. centres, that illustrated being 224 ft. 
long, 30 ft. deep, and of double intersection N type, 
having the vertical posts at 12-ft. centres. The booms 
are of trough section, 36 in. deep and 56 in. wide. 
The roadway in the land and river spans is carried, 
as shown in Figs. 17 to 19, on Plate XXXV., upon 
cross-girders, placed at 6-ft. centres, suspended from 
the bottom booms of the main girders, and project- 
ing 14 ft. beyond the main girders on each side, to 
carry the footways and the gas and water mains. 
Longitudinal stringers, 5 ft. apart, are riveted to the 
webs of the cross-girders, and carry inverted buckled 
plates, 2 in. thick, to form the roadway, while the 
projecting cantilevers support longitudinal trough- 
ing, 14 in. pitch, 44 in. deep, and } in. thick, to 
carry the footways. This is shown on the main 
cross-section on the next page, Fig. 25. The roadway 
has a clear width of 26 ft., and is formed of 5-in. 
Jarrah-wood blocks, laid diagonally, with a 3-in. 
camber, upon 9 in. of bituminous coke-breeze con- 
crete filled into the buckled plates, which had pre- 
viously been covered with }-in. of rock asphalt. 
Meme! timberway beams, 12 in. by 6 in., are laid 





in the centre of the roadway for a single-line tram- 
way track. The footways are 7 ft. wide, with « fall 
of 2 in. towards the parapets, and are formed of 
cement concrete, 3 in. thick, made of 1} parts of 
crushed firebrick and 14 parts of crushed granite 
to 1 part of Portland cement, and Jaid upon bitu- 
minous coke- breeze concrete filled into the troughs, 
which were covered with ? in. of rock asphalt. 

The railway floor is formed, as shown in Figs. 
20 to 24 on Plate XXXV., of cross-girders, 12-ft. 
centres, riveted to the vertical posts of the main 
girders at a sufficient height to allow 18 ft. clear 
headroom above the centre of the roadway. Longi- 
tudinal stringers under the rails are riveted to the 
webs of the cross-girders, and the whole covered 
with j-in. flat plates. These plates are covered 
with ;, in. of “ tico” bituminous enamel. The 
permanent way, shown in Figs. 26 and 27 on the next 
page, is formed of bull- headed rails, 95 lb. per lineal 
yard, with continuous fish-plates, supported upon 
14-in. by 10-in. longitudinal Memel timbers. A 
guard-rail is provided at the outer rails, this being 
formed of a channel 8 in. by 33 in. placed vertically, 
so that the top is 2 in. above the rait-level and giving 
84 in. clear between the rail and the web of the 
channel. 

Provision is made for expansion at one end of 
each span, and the design of the roller bearings is 
shown in Figs. 34 and 35, and the fixed bearing 
in Figs. 36 and 37 on page 535. The expansion 
joints in the roadway and footpaths are shown in 
~~ 28 to 30 on the next page. 

e three land spans were erected in situ upon 
staging formed of three timber piers, as shown in 
Fig. 1. These had longitudinal girders on their 
tops to carry the whole of the permanent work. 
One span was erected at a time, and the staging 
removed and re-erected for the other two spans. 
Apart from the great weight of each span, which 
has about 1000 tons of steel-work in it, and the 
height of the staging, about 70 ft., there was nothing 
exceptional in this part of the.work. It is a class 
of work which presents no exceptional difficulty, 
and is such as is regularly undertaken by Sir William 
Arrol and Co., Limited. 

The principal feature of the undertaking centred 
in the erection of the — a and the arrange- 
ment, as adopted, is illustrated by Figs. 38 to 43, on 

e 335. while the engravings on Plates XXXVI. 
and XXXVII. are from ‘™ “4 taken during 
the progress of the work. e land spans on 
both sides of the river having been entirely com- 
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pleted, the end posts and the first lengths of the 
bottom booms of the river span were erected on 
their bearings upon the pier, and temporarily held 


back to the end posts of the land s while the 
first lengths of the a? booms and the ties of the 
main girders were built (Fig. 38). On these 


being completed, the girders were set to the proper 
inclination to allow for deflection during the pro- 
gress of erection, and the top booms of the river 


Fig. 34. 








cross-head for the rams. This girder cross-head was 
free to slide between the plates et the tie, but 
was connected to the lowest girder by long flat 
plate-links, passing through slots in the intermediate 
girder. When pressure was admitted to the hy- 
draulic cylinders, the rams acting against the girder 
cross-head drove it upwards, and, acting through the 
links, it pulled the lower girder and the lower part 
of the plate-tie towards the upper part. Thus the 
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Fig 40 


STAGE 2 








span were riveted to temporary side tie-plates 
connected to the top booms of the adjacent land 
span. Packing-blocks, made up of four steel 
slabs, having a total thickness of about 12 in., 
were inserted between the end posts at the level 
of the bottom booms. The ends of both river and 
land spans were surfaced at the butting faces 
against the steel slabs, so as to bear evenly over 
the whole section. These ties were of sufficient 
strength to enable the river span with all cross- 
girders and flooring to be erected and riveted for 
80 ft. out from the river pier. This is the condition 
shown in Fig. 40 on the present page, and in 
Fig. 44 on Plate XXXVI. During the erection 
of the main girders, steel towers 70 ft. high were 
built upon the end ts of the river span and 
tied back with steel- shots ties from the top of the 
towers to special gussets on the bottom boom at the 
further end of the adjacent land spans. When 
these back-ties were secured to the gussets, plate- 
ties were attached to the river side of the towers 
and brought down to gussets riveted to the bottom 
boom of the river span at 70 ft. from the centre of 
the end posts (see Tig. 41). The bottom length of 
these ties was secured to the bottom gussets, and 
& gap was left between the upper end of the lower 
lengths of the ties and the lower end of the upper 
lengths. A special hydraulic stressing gear of 
unique design was fixed at the gap in the ties. 

_ This gear is well shown in the photograph repro- 
duced on this page (Fig. 43). Three cross-girders 
are to be seen between the temporary plate-ties. 
The lowest girder was bolted to the lower portion 
and the intermediate girder to the upper portion 
of the tie, the gap cross-head being between these 
girders. Above the intermediate girder were two 
hydraulic jacks, and the topmost girder acted as a 







END VIEW. 


Fig. 4] 
STAGE 4 














weight of the overhanging portion on to the ties 


and to relieve the temporary ties at the end-posts, 
which had previously borne the whole of the strese. 
The, end-post ties were then cut through and the 
continuity between the land and river span severed, 
except at the butting faces of the bottom booms. 
Previous to stressing the inclined ties with the 
200 tons the end-post ties were carrying a load of 
460 tons, On cutting out the end-post ties the tops 
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gap was closed, and cover-plates were bolted up. 
A force of about 200 tons was exerted on each 








ir of ties to draw the two ends together. This 
aise was estimated as sufficient to take the whole 





Re 
of the end-posts over the river pier came together 
only 0.04 in., showing how accurately and care- 
fully the operation of relieving the ties of stress 


had been carried out. The ends of the river span 
were raised about 3 in. higher by means of the 
stressing gear, so as to provide for the future de- 
flection of the girders during the building of the 
remainder of the span. When this was done the 
covers at the gap on the ‘ties were fitted and the 
stressing gear removed. 

The span was then built out for another 560 ft. 
and a second tie brought down from the top of the 
towers and secured to gussets’ riveted to the bottom 
booms of the main girders. A gap was left in 
these ties at the top of the lower lengths and the 
same stressing-gear used to pull the ends together. 
A force of about 385 tons was applied to each main 
girder and the previous inclined ties relieved of all 
stress, and the whole weight of the overhanging 
portion carried on the new ties. On the covers at 
the gap being fitted, the stressing-gear was removed 
and the span built out to the closing lengths. A 
10-ton steam-crane had been used on each side for 
building and was moved forward as the erection 
proceeded. At this stage one crane was dispensed 
with and the erection completed with the single 
crane. As the closing lengths had to be built upon 
one side of the river before Se the 
steam-crane was kept on the shorter half, so as to 
equalise the weights and deflections of the north 
aud south sides. 

The closing lengths were measured with length- 
rods, and these were sent to the works at Glasgow, 
where the various plates and angles forming the 
closing lengths were cut and drilled and for- 
warded to the site. These units were connected to 





one end only; the other was free, the gap being 
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CHUCK FOR CAPSTAN LATHE AT THE MANCHESTER EXHIBITION. 


CONSTRUCTED BY MESSRS. H. W. WARD AND CO, 


(For Description, see Page 542 ) 
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about 1} in. By about noon on Thursday, the 15th 
inst., the temperature had risen sufficiently to cause 
the steel-work to expand and the gap to be closed. 
The holes in the cover-plates were then opposite 
the holes in the projecting end, and barrel drifts 
were immediately driven into a large proportion of 
the holes to retain the ends in position. ese were 
replaced rapidly by bolts. Following upon this the 
whole joint was permanently riveted up. As this 
operation was being completed, the rocker- bearing» 
for the river-pier, at one end, were released, so 
that the 350-ft. span was free to move longitudi 
nally according to temperature changes. During 
the following night, with a drop in temperature of 
about 13 deg. Fahr., the movement on the rockers 
was y, in. It will be understood that before the 
connection at the centre had been made the bear 
ings were locked on the river- piers, and all 
expansion and contraction took effect at the 
gap in the centre. During the last week of the 
construction measurements were taken, and these 
showed a temperature variation of about # in. in 
the length of 350 ft. During the recent spell of 
hot weather the projecting ends of the girders 
moved about 1} in. westward from the forenoon 
sun, and again eastward to the same extent in 
the afternoon. The projecting ends also rose and 
fell daily about # in. Fig. 45, on Plate XXXVI, 
shows the bridge just before the closing of the ends. 

It will be recognised that the question of tem- 
perature was an important factor in the success of 
the closing of the ends. The parts of the structure 
were designed with absolute precision to ensure 
accurate meeting when the temperature was 60 deg. 
Fahr. But hydraulic jacks were provided at the 
shore ends, so that had Thursday been abnormally 
cold or hot, the whole structure could have been 
tilted or moved longitudinally until the ends met. 
The day, however, was of suitable temperature, 
and these jacks were not applied. 

The stringers and floor- plates in the railway floor 
and alternate cross-girders, stringers and fivor- 
plates in the roadway floor were omitted to reduce 
the weight during building. Suitable substantial 
disgonal bracing was substituted in the roadway 
floor to convey the wind stresses to the piers. To 
provide for the Jarge reversals of stress in the per- 
manent ties and in the bottom booms during erec- 
tion, these members were reinforced with angle- 
bars and bracing, to make them act as efficient struts. 

Now that the riveting of the closing lengths has 
heen completed the temporary ties will be relieved 
of stress to permit of their removal by raising the 
ends of the fand spans a sufficient height to allow 
all elongation in the ties to be given up, and the 
main girders of the river span to settle down under 
the reversal of stress in the booms. To effect this, 


hydraulie jacks have been placed under the shore 
end of the side spans. 

The magnitude of the task just completed is 
evident from the fact that about 800 tons of steel- ! 




















Fie. 2. 


work were employed in the temporary work for 
erecting this span. It was realised by Sir William 
Arrol and Co. Limited, what enormous risks 
were being undertaken, and the greatest care was 
exercised with the temporary work to get an erec- 
tion scheme of a safe, substantial, and economical 
character. The plant and temporary steel-work for 
the erection were accurately made. All the joints 
in the temporary ties and towers were made with 
turned s bolts of a hard driving fit, accurately 
turned to gauges and fitted by mechanics. About 
20,000 bolts were used, and several tests of their 
shearing strength were made under conditions 
similar to their working conditions. Some idea of 
the enormous forces dealt with may be had from 
the knowledge that the stresses in the back ties of 
each half-span amounted to about 1200 tons, and in 
the front ties to 1400 tons. The maximum weight 
suspended from the temporary ties before the 
closing lengths were fixed was 2400 tons. The 
estimated deflections and movements of the girders 
during erection, and the power required to produce 
the required motions in the girders, agreed exactly 
with the values computed by the contractors’ staff. 

The bridge has several other interesting features, 
not the least interesting being the foundations and 
piers, which latter are well shown in our engraving 
on Plate XXXVII. The work in connection with 
these formed the subject of an illustrated article in 
ENGINEERING fifteen months ago (see vol. Ixxxiv., 
page 43). But it may here be said that the founda- 
tion for the main river-pier was carried toa depth of 
75 ft. below high water by means of a rectangular 
caisson, 63 ft. long by 35 ft. wide, under air pressure. 
The caisson was filled with concrete to facilitate 
sinking. A large chamber, open at the bottom, was 


left in the caisson, so that the men could work inside ! 
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and excavate the soil, which was removed through 
shafts in the roof of the chamber, and passed 
through air-locks to the open. When the caisson 
reached the final depth the chamber was filled in 
solid with concrete, so as to provide a large surface 
to distribute the great weight to be borne on 
the foundation. The usual temporary caisson, or 
cofferdam, above the permanent shoe was dis- 
pensed with in sinking these piers. After the 
sinking was completed the granite piers were built 
up to the girder-seatse—about 85 ft. above high- 
water level. The total weight of each completed 
pier is about 16,000 tons, and each carries a total 
load of 4300 tons on top. 

Added to the four great girder spans, which we 
have illustrated and described, there are long 
approaches, which make the total length 1560 ft. 
(see Fig. 2). The northern approach between the 
embankment and the north abutment is formed of 
seven stone arches of 20 ft. span, carrying the road- 
way and footways, and supporting the steel trestles 
for the railway tracks. The railway and roadway 
approach the north abutment at an angle to each 
other, and intersect on the north abutment (Fig. 2). 
Between the north and south abutments are the 
two land spans of 200 ft. clear span on the north 
side of the river, the river span of 330 ft. clear span, 
and the land span of 200 ft. clear span on the south 
side of the river. From the south abutment to 
Havannah-street the roadway is carried upon stone 
arches surmounted by steel trestles for the railway 
tracks, as on the northern approach. The main 
bridge piers and abutments are, as we have said, 
48 ft. wide, pierced with an arched opening of 
16 ft., and having a length in the elevation of the 
bridge of 25 ft. for the two river piers, and 244 ft. 
for the pier under the land spans on the north side. 
The design of the upper works of the approaches is 
shown in Figs. 31 to 33 on page 534. The piers. 
face-work, and spandrils of the arches are made of 
red sandstone from the Locharbriggs quarries, near 
Dumfries, while the arched rings and haunches are 
made of machine-pressed bricks laid in 2 to 1 
cement mortar. The railway tracks are carried 
upon steel columns, 124-ft. centres, united at their 
tops with cross-girders and bracing, forming 4 
portal framework over the roadway. Longitudinal 
steel stringers under each rail, with flat plating, 
complete the railway floor, as shown in Figs. 31 
to 33, already referred to. 

In addition to these works there were others 
embraced in the contract, commencing at the 
North-Eastern Railway Company’s Penshaw branch 
railway, about 9 chains west of Millfield Station, 
and terminating at the Hylton, Southwick, and 
Monkwearmouth branch railway, near Hylton 
Colliery, being a distance of 1 mile 54 chains. It 
comprised all the works necessary for the comple- 
tion of a double line of railway throughout, and of 
a roadway commencing at Havannah-street, on the 
south side of the River Wear, and terminating on 
the north side of the river about midway between 
Crown-street and Camden-street (Fig. 2). The 
total cost of the works comprised in the contract 


is 350,0001., and they required about 8500 tons of 
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WOOD-WORKING MACHINERY ; MANCHESTER EXHIBITION 


CONSTRUCTED BY MESSRS. THOMAS ROBINSON AND SON, LIMITED, 


ROCHDALE. 


(For Description, see Page 542.) 
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steel-work for the main bridge over the river, and the 
nine bridges on the railway approach 500,000 cubic 
feet of granite, 60,000 tons of freestone, one-third 
of a million bricks, as well as about 300,000 cubic 
yards of spoil in the banks and cuttings. The 
masonry work was carried out by Messrs. Mitchell 
Brothers, Limited, as sub-contractors. The engrav- 
ing, Fig. 46 on Plate XX XVII., shows in the dis- 
tance the approach line on one side of the river 
with one of the bridges—notable because of the 
heavy skew on which it is built. 

During the progress of the work Sir William 
Arrol took a personal interest in the erection, on 
account of its special character, and visited the 
site on several occasions, where his advice and 
ripe experience were always at the service of those 
in charge of the work. The principal direction 
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was taken personally by Mr. A. S. Biggart, managing 
director of Sir William Arrol and Co., Limited, 
whose unfailing energy and resource were respon- 
sible for the successtul completion of the work. 
Mr. R. C. Macdonald was the firm’s agent in 
charge of the work in connection with the foun- 
dations and erection. The scheme and details 
of the erection were prepared by the technical 
staff of Sir William Arrol and Co., Limited, 
under the direction of their chief engineer, Mr. 
Adam Hunter, Assoc. M. Inst. C.E., who super- 
vised some of the principal operations at the 
site in connection with the river span. After the 


detailed scheme of erection had been prepared by 
the firm’s staff, Mr. J. Mitchell Moncrieff, M. Inst. 
C.E., as consulting engineer, made an exhaustive 
examination of the proposals and of the strength 





and sufficiency of the temporary and permanent 
work for the stresses the parts had to bear during 
the different stages of the erection. 

It is ex that the bridge will be ready for 
traffic early next year. 








THE INSTITUTION OF MECHANICAL 
ENGINEERS. 

Tue first ordinary general meeting of the above 
Institution for the session 1908-9 was held on 
Friday last, the 16th inst., at the Institution 
House, Storey’s Gate, Westminster, the chair 
being taken, in the absence of the President, Mr. 
T. Hurry Riches, by Mr. John A. F. Aspinall, 
Vice-President. 

The minutes of the previous meeting having 
been read by the Secretary, Mr. Aspinall announced 
that the vacancy on the Council, caused by the 
death of Mr. John W. Spencer, had been filled 
by the appointment of Mr. Arthur Greenwood, of 
Leeds. In accordance with Article 25, this gentle- 
man would retire at the next annual general meet- 
ing. Mr. Aspinall then expressed the great regret 
of the Council at the loss sustained by the decease 
of Mr, Spencer, who had so long been prominently 
connected with engineering work. 

Mr. Aspinall further announced the election of 
sixty-six new members (of all classes), the names 
being read by the Secretary. Ten transferences 
from associate member to full member were also 
announced. 


Water ARBITRATION PRIZE. 


The Chairman next stated that the first award of 
the Water Arbitration Prize had been made by the 
Council to Mr. John Don, Associate Member, of 
Maybole, for the best paper on ‘‘ The Filtration 
and Purification of Water for Public Supply.” 


Reparrs, &c., AND DETERIORATION OF WORKSHOP 
PLANT AND MACHINERY. 


Mr. James Edward Darbishire, of London, then 
read his paper entitled ‘‘ Repairs, ewals, De- 
terioration, and Depreciation of Workshop Plant 
and Machinery.” As we-print this paper in full 
in the present issue, on page 562, we may at once 
proceed to the discussion, which was immediately 
preceded by the usual vote of thanks to the author. 

Mr. Price-Williams was the first speaker. The 
subject, he said, was one to which he had given a 
considerable amount of attention. He agreed ‘with 
the author in regarding the question as an engineer- 
ing one, and not one of mere accountancy. With all 
deference, however, he disagreed with the author's 
view that the plant dealt with by the paper was not 
subject to the same conditions as rolling-stock. 
Every railway had its workshop, and in the course 
of his experience he had—notably in the case of 
Irish railways—to examine values, not only of the 
rolling-stock, but of the plant in the workshops. 
He had himself served his time in a locomotive 
shop, and could see no difference in principle ; the 
machinery of the workshop was subject to wear and 
tear, as well as the wheels of a carriage. In his 
(the speaker’s) valuation of three Government rail- 
ways it had been his practice to estimate wear and 
tear for rolling-stock, permanent way, and work- 
shop. In estimating wear and tear he had always 
used the word ‘‘depreciation,” and had followed 
very much the lines indicated by the author. 
In dealing with the Irish railways the speaker 
had applied a consistent method to the whole under- 
taking. He agreed that there was a difficulty in 
assigning an average life, especially with compli- 
cated machinery. Thirty years had been mentioned 
by the author, and that had been arbitrarily adopted 
as a serviceable period by Mr. Ramsbottom, Mr. 
F. W. Webb, and himself. They had found that 
in that period the total amount expended in re- 
newal would suffice to renew the whole of the 
machines, even in the largest establishments, and 
that there was no need for a sinking fund. 

Concurrently with the renewal of worn-out parts 
the life was being renewed; new, and in some 
cases better, material was being put in. The 
speaker here instanced the locomotive the ‘* Lady 
of the Lake,” which to-day had much greater 
power than the ‘* Lady of the Lake” of forty years 
ago. It had been entirely replaced by the in- 
crements of renewal that had been continued 
over thirty years. When, on a previous occasion, 
he had drawn attention to the subject of a sink- 
ing fund in connection with permanent way, 
sinking funds for the renewal of steel rails were 
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quite usual, but sinking funds were no longer 
needed in connection with anything subject to wear 
and tear. With regard to depreciation, Mr. Price- 
Williams recalled that he had given evidence on 
behalf of the Great Eastern Railway Company in 
a rating case, when Mr. Macnamara was quoting 
his (Mr. Price- Williams’) paper on ‘‘ Rolling Stock,” 
and contending from it that depreciation was 
enormous in the case of locomotives. At the 
request of the opposing counsel, Mr. Price-Williams 
explained how Mr. Macnamara had put a wrong 
construction upon the statements made in the 

aper, and, so far from being a depreciation, there 
had been an enhancement of value. Mr. Darbi- 
shire’s contribution to the Institution was a step 
in the right direction. 

Mr. Sherley Price, who spoke next, referred to 
the author’s remarks that the subject of depre- 
ciation had ‘‘ escaped attention,” and that it seemed 
‘*to have had no consideration whatever in the 
past.” But for years, the speaker contended, 
technical and other papers had teemed with articles 
and correspondence on depreciation. A few years 
ago there had been a Joint Committee of Lords 
and Commons on the subject, although that, it was 
true, related to the alleged inadequate provision 
made for depreciation in municipal accounts, par- 
ticularly in connection with power-stations, electric 
lighting, &c. The speaker agreed with the author 
as to the necessity of emphasising the point ; 
especially in the case of old firms, where the ten- 
dency was to adhere to earlier practice. Modern, 
well-managed firms, however, made provision 
in some form or another for depreciation, and 
it could not be said that the subject had not 
been dealt with; whether the — was ade- 
quate was another point. Mr. Sherley Price con- 
curred in thinking that the accountant was not 
competent to determine the percentage of depre- 
ciation. He feared, however, that the system which 
the author proposed was too complicated to become 
general. It chiefly involved the card system. To 
begin with, there was the machinery-book, in which 
every machine in the works was to be numbered, its 
present value entered, its probable life in years, 
and its rate of depreciation. Every modern firm— 
that was to say, a firm not more than thirty years 
old—had a machine- book, and had a number on each 
machine. These were the first and second sugges- 
tions of the author, and the speaker agreed with them. 
Probable life in years and rate of depreciation he 
would refer to later. Al), however, would be agreed as 
to the existence of depreciation, not merely from wear 
and tear, but from obsolescence. The recent intro- 
duction of high-speed steel afforded an illustration of 
the latter point. High-speed steel was being adopted 
by very many firms, but the old machines could 
not stand the high-speed working of the new class 
of steel. The speaker joined issue, however, with 
the author as to the proposed remedy. Noone could 
fix arate of pe pee ag upon a machine to cover any 
long period of years. The author had mentioned 
twenty-five years and thirty years, but to take 
such a life assumed that finality had been reached 
in mechanical design ; moreover, according to the 
author's diagram, it was assumed that the item of 
maintenance would be pretty regular. Two works 
might be taken which should be of the same size 
and cost, and should have thesame machines. One 
shop manager would work his inachines to the 
fullest extent, with the object of getting a good 
output, and therefore profit, no matter at what 
cost. The other manager would perhaps be ‘‘ shop 
proud,” and would keep his machines quite up to 
the mark. In these cases the life of the one set 
of machines might be ten years, while that of the 
other might bs twenty years, and the speaker 
would ask how the author's diagram would apply. 
Who was to fix the life ? 

On the ques‘ion of fixing values, Mr. Darbi- 
shire had said that this shculd be done by the 
shop manager; but, Mr. Price contended, pot one 
shop manag:r in a thousand knew the cost of his 
tools, much less the value. Nor was he interested 
in knowing the cost ; what the shop manager had 
to do was to get the best machine for the work, 
irrespective of cost. Practically the cost was no 
business of his. The rates which the author had 
fixed were such as would appeal to accountants ; 
the curve shown on the diagram would last for 
years and years. So far as the speaker knew, the 
only reliable method of fixing depreciation was one 
which was becoming more extended every year, 


being now adopted by the majority of the largest 
and most modern firms. By this 


method the 





rate was first fixed for a certain date by a| 


totally independent competent valuer ; that valuer 
then put a price on each machine, and, the ma- 
chine being numbered, he entered in the machine- 
book a rate of depreciation which should, in 
his judgment, last for a short period, varying 
from one to seven years—not beyond. The valuer 
then re-valued every third, fifth, or seventh year. 
The speaker was not without experience in this 
matter ; he knew of instances of the kind, involving 
millions sterling. The shop-manager had plenty to 
do without adopting the card system—a system 
which was excellent if not done~to death. The 
proposition of the author would result in a tre- 
mendous amount of the card system. When, for 
instanca, a lathe, a drill, or any other machine 
became damaged, the man in charge had a card, 
and would make a report to the foreman ; the fore- 
man had the card, and would make a report to the 
manager ; the manager would initial that report, 
and then would come someone else to see if the 
repairs were properly done, and, later, possibly 
someone else would put the cost into a book. A 
shop-manager would be driven crazy, the speaker 
argued, if every time a machine needed repair this 
process had to be gone through. The method he 
(the speaker) had suggested would obviate the 
necessity. 

Mr. H. F. Donaldson, who spoke next, con- 
sidered that the subject of the paper was one of 
enormous interest, but one which had not received 
the attention it deserved. He agreed with the 
author as to the principle evolved in the paper, 
which went to show that there were no profits, in 
effect, until provision had been made for deprecia- 
tion, and presumably for maintenance, seeing that, 
as stated . the author, the two were to go to- 
gether. He could not agree with some of the 
details by which the author arrived at his conclu- 
sions ; nor did he agree that it was best to leave 
the decision as to the incidence of the charges for 
depreciation and maintenance until the balance- 
sheet had been made up. He was strongly of 
opinion that it was better to make each piece of 
work done on a machine bear the charges on that 
machine, whether for maintenance, depreciation, 
or power. He had been surprised at the author’s 
remarks that it was unusual for a works manager 
to have knowledge of, or be concerned with, the 
money value of the plant he was dealing with, and, 
according to his judgment, it was not true. There 
were many works managers who did know this 
value, although it might be conceded that there 
were some who did not; certainly, the man who 
knew made the best of his job. A works manager 
should know more than the mere wages cost of the 
job that passed through his establishment. On 
the question of repairs, the author had said that a 
‘stitch in time” often saved many times nine, 
and this was perfectly true; nevertheless, the 
speaker regarded the system proposed by the 
author as a ‘‘hide-bound” system. In an estab- 
lishment like that with which he (Mr. Donaldson) 
had to deal it would be absolutely impossible to 
depend upon a workman suggesting that his ma- 
chine wanted renewal or repairs. It was, of 
course, the man’s duty to draw attention to any- 
thing that went wrong ; but not to write about it. 
The foreman, on his attention being drawn to the 
matter, should take the necessary action. To start 
with a suggestion from the workman, as the author 
seemed to propose, was pre-supposing a want of 
knowledge on the part of the foreman of what 
was going on in his own shop. It might be a 
big thing to say, but he ho to show that the 
necessity for the repair of a machine—not a set 
of machines—could be seen in the office. 

The author had expressed a desire for a machi- 
nery ledger or book, and that was, in Mr. Donald- 
son’s view, absolutely necessary. There was, how- 
ever, no necessity for dealing with each machine 
separately, so far as its life was concerned. He 
would have been interested to have seen the whole 
of the ledger of which sample sheets were given in 
Appendices I. and II. of the paper. He would 
expect that if the whole ledger was gone through, 
and the depreciations leviable on each of the 
machines added together, 10 per cent. wou'd be 
about the average figure. That the machinery 
ledger should show each machine separately ; that 
it should show the value of each machine, with its 
depreciation written off for the year ; and that it 
should show anything which had been added to the 
value of the machine, the speaker agreed; but he 
thought it should not show individual repairs, 





which fell under the head of ‘‘ maintenance.” 
After all, the accountant was an indirect means of 
making money, because an indirect means of saving 
it. Were the accountant only needed for the pur- 
poses of a balance-sheet, the accounts need not be 
nearly so elaborate as when they were used for 
administration purposes. He therefore considered 
it needlessly elaborate to attempt to place a life 
on each machine. The author had admitted that 
the process was empirical at the best. The 
reference to high-speed steel made by the previous 
speaker was, he thought, very much to the point, 
because hundreds of machines were to-day of 
much less value than they were seven years ago, 
owing to the extra demands made upon machinery 
by the introduction of high-speed steel. Ina 
passing mention of loose tools the author had 
referred to tool-rooms. The speaker would be 
glad to know whether tool-room or tool-store 
was meant; if the author meant the tocl-room, 
he (the speaker) would say that he considered 
it an error to leave tools to the discretion of 
the tool- room; if, on the other hand, a tool- 
store were meant, the speaker concurred with the 
author, because tool-stores, where tools were made 
ready for use and issued to workmen as required, 
were a means of saving, and, therefore, of making 
money. Left to the mercy of the tool-room, how- 
ever, there might be a tendency to make a little 
work for a slack time—therefore to waste money. 
Reverting to depreciation, Mr. Donaldson re- 
peated his preference for directly charging the 
work. He would assume that 10 per cent. would 
be taken as a fair amount for depreciation all 
round, although the amount did not matter so 
long as the principle was accepted. At this point 
the speaker exhibited on the screen the diagram 
reproduced in Fig. 1. Adopting the 10 per cent. 
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basis (the amount ultimately to be provided against 
the balance-sheet), in order to get the proper 
charges on to the job done it was necessary to go 
through the process of breaking up. The diagram 
showed the ratios, being for depreciation 100, 
maintenance 161, and power 158, making 419 in all. 
Referring to the method of arriving at these figures, 
the speaker pointed out that the depreciation 





TST NTE 








pT NN 








Oct. 23, 1908. ] 


ENGINEERING. 





539 





would, of course, be a varying one, because it 
was not a constant 10 per cent. for every year, 
but a diminishing 10 per cent., or 10 per cent. on 
the last’ year’s value. The method—which, the 
speaker said, was applied to something like 7000 
machines, although not in the case of the par- 
ticular diagram, because each shop had its own 
diagram, on account of difference in power and 
difference in maintenance—would show the depre- 
ciation levied against the shop, and had been 
evolved in order to save the enormous labour 
necessary to work out for years the charges for 
individual machines. A life of fourteen years— 
admittedly empirical—was taken as an average. 
To make allowances for many of the machines being 
of considerable age, although many others were 
new and up to date, it was considered a reasonably 
fair thing, for, perhaps, four, five, or six years, to 
take a 7} per cent. flat rate for depreciation, and 
work from that basis. For the maintenance ratio, 
the accounts for five years’ (or three years’) main- 
tenance in the shop were taken, and a proportion or 
percentage worked out for each machine. The 
power required to drive the machine was worked 
out on the same basis—that was to say, a period of 
years andan average. The speaker then proceeded 
to show how the diagram indicated the value of 
the machine, the wages [along the bottom] of 
the men employed upon the machine, and the 
total (4.19) charged to be levied against the work. 
Had the general system allowed of it, it would have 
been simpler, the speaker observed, to have ob- 
tained the number of hours a machine had worked, 
and to have found the rate per hour for the use of 
the machine ; but this did not suit the system in 
vogue at the time, and it was necessary and desir- 
able to make the charge against the earnings of the 
man working the machine. The diagram allowed 
that charge to be read off with perfect case. Sup- 
posing a machine of 1001. value—(indicated by the 
black line on the diagram)—and assuming the earn- 
ings of the man to be Is. per hour, the figure would 
then be 0.25 of 1s., or 1.25 shillings would be the 
charge for the labour and the machine against the 
job. Putting the man’s earnings at 6d. per hour 
on that machine, the figure would be 0.5 per cent. 
The same amount of money would be written off as 


the charge for the machine, but the ratio made it pos- | __ 


sible to use the man’s earnings instead of the actual 
hours’ work. A man having worked for a whole 
week, it would only be necessary to multiply the 
whole week by the figures shown on the diagram, 
and the value of the machine—got from the ledger, 
to get the proper on-charge fur the machinery. 
Incidentally, there was a considerable administrative 
gain in getting the charges on in the way described. 
It was desirable to know whether it paid to use a 
machine, and, according to the speaker’s experi- 
ence, the shop manager was most ready to say that 
a particular machine did not pay. Before the 
charges were got direct on to the job the shop 
manager was not so much concerned, and possibly 
did not know whether a machine paid; it was 
otherwise now, and he clamoured for a machine 
which would let him do his work a great deal more 
cheaply. In view of the necessity for production 
at the cheapest price, consistent with quality, this 
was again ; and it was also possible by the process 
to know when a machine ceased to be properly 
productive, and should be scrapped. 

Mr. Maximilian R. Lawrence was the next 
speaker, and was in accord with the general views 
of the author. Being, during the past nine years, 
engaged chiefly in managing works, he had not had 
much time to devote to the subject, but he felt 
strongly that the way in which plant was depreciated 
was not what it ought tobe. He had endeavoured 
formerly to get the accountants to consider the 
question of a plant-book, and have the valuation 
and depreciation made out by an engineer—pre- 
sumably the works manager—or someone from 
outside in cases where the fee could be afforded. 
The accountants had not agreed with him, and 
he had not been able to see eye to eye with 
them. The matter was clearer to him now, 
however. To take a particular instance: a few 
years ago a certain American lathe was very 
fashionable, the demand being so great that he 
could not get a new one at all, but had to buy 
& second-hand one at more than the price of a 
new one. To-day it was possible to buy that 
machine, which had probably not done much work, 
considerably under new value. It would scarcely 
be fair, he considered, to take such fluctuations of 
the market into account, nor would it pay to do so. 





True depreciation of machinery was, of course, 
a matter carefully considered. The accountants 
had, so far as his knowledge extended, been 
steadily depreciating the machinery at the rate of 
8 per cent. per annum. The machinery had been 
removed to another part of the country, and the 
speaker had been going through the plant-book to see 
how it stood. Of course, there were absurd anoma- 
lies—machines that had been disused for two or three 
years were standing at good value in the plant- 
book. A number of machines, too, were depre- 
ciated below their proper value. But taking it all 
in all, the valuation of the plant—a matter of 
100,0001. worth—was a true one. He had gone 
through the book, specially picking out instances 
which he thought likely to be wrong in an absurd 
d , and he had found the method was a quick 
and easy one for arriving at the value. Motor- 
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cars were being made in the works in question. 
The big tools in the place were only worth 2501. to 
3501.; not many tools were worth more than 40C/. 
purchasing price. There were a good many of 
them, and a good many small tools—drilling- 
machines, &c.—under 1001. in value ; but whether 
the method would suit another sort of factory was 
a matter for each individual to decide. The 
speaker would like to show the ruling of the 
plant-book he had endeavoured to get adopted, 
and to show the real use that it was. He had 
had to do a great deal of estimating, and he 
wanted a machine-tcol rate which included power, 
depreciation, and everything else. There was a 
liability to forget these things. You might rate 
Class 5 at ten years’ life and Class 6 at twelve 
years’ life ; but if it were not entered in a book, 
years afterwards, when it became necessary to revise 
the ratings, the record would have been lost. It 





prepa 


| was his practice to use a whole page for each 


machine-tool, the number of the e being the 
number of the tool, and if the tool needed to bo 
repaired, the same number constituted the order 
number, with the letters <e (repairs of plant). 
When the plant was repaired it was portend up in 
the book, and so a rough-and-ready knowledge 
was obtained of how things were going. When a 
lathe, or other tool, was continually breaking down, 
and being continually repaired, it was reported 
to him by the man who entered the repairs, and 
he (the speaker) investigated the matter and said 
whether the tool should be scrapped or thoroughly 
repaired. By the aid of a tabulated statement, 
thrown on the screen, the speaker further illustrated 
his remarks. This statement (reproduced here- 
with) contained a description of the tool—in this 
instance a Herbert lathe—and its capacity, data 
which were useful as indicating the exact amount it 
would slide and would swing, &c. The tool should 
be good for ten years, and its scrap value would be 
about 1. Its rate per hour ran out to 5d. - It was, 
of course, a sort of hotch-potch depreciation, there 
being no figures to go upon. He knew fairly well 
what it would cost to run fora year. A tool that 
cost 3001. would take 1001. to drive it, and, on the 
whole, the method worked out fairly well. Taking 
the case of a 12 ft. square planing-machine, 
costing probably 3500/.—of course, a very dif- 
ferent matter to a 3001. tool, there being a 
lot of foundation, &c.—the speaker would reckon, 


-| allowing for crane-room and special tackle, that 


the rate would work out at 8s. 6d. an hour, quite 
irrespective of weight. He would like that figure 
criticised, but that was what he worked it out at. 
On the one machine the rate of pay would probably 
be anything between 5d. and 7d. an hour, and on 
the other about 1s. an hour. Therefore the differ- 
ence in estimating the cost of the work that had to 
be charged to the machine could easily be arrived at. 
The plant-book was dead so far as valuing the 
plant was concerned, but: was not so in regard to 
the estimating department. 

Mr. E. B. Ellington, Vice-President, considered 
that there were two distinct questions dealt with by 
the author : The question of what was the deprecia- 
tion on machinery was entirely an engineering 
question, and could’ only be gauged by the ex- 

rience of thosa who had the control of works. 

hen there was the question of how that de- 
preciation—which, all were agreed, took place— 


_|should be shown in the accounts. That, as the 


author had said, was a matter for the accountants 
to advise upon. One point was that the system 
proposed by the author would, in the opinion of 
the speaker, fail to produce the effect contem- 
satel The author had said that when a machine 
was replaced it eet from the stock-book, 
and its successor took its place at its new value, 
being paid for out of the accumulated funds. But 
on the system advocated there would be no accu- 
mulated funds from which that replacement could 
be made, The speaker would illustrate his point 
by figures. It should be assumed that new works 
had yr started, and that 100,000/. had been 
spent upon them. The accountant, when he had 
a balance-sheet, put on one side the 
100,000/. as cash invested in the works. On the 
other side he had to show on what that 100,000/. had 
been expended. It might be assumed that 50, 000%. 
had been laid out on plant, and before any work 
had been done the 100,0001. would have represented 
the various items of land and buildings, tools, 
cash, &c., and the 50,0001. for plant. By the next 
year the sum of all the estimated depreciations 
would have reduced the 50,0001. by some amount 
which might be taken to be 5000/., so that the 
plant would represent 45,0001. at the end of the 
first year. Supposing the works to have been 
so carried on as just to pay expenses and the 
depreciation, there must be 5000/. more cash in 
the business. That sum was not dealt with 
in the accounts; it appeared simply as cash. 
The time would arrive, supposing the same pro- 
cess to be going on from year to year, when 
this cash would not be wanted in the business, 
and it would have to be invested in some other 
undertaking. In five or six years’ time, all ex- 
penses being included in the ordinary expenses of 
the works, the value of es oo for the 
urpose of illustrating the speaker's point, must be 
one to remain ie before—would have been 
reduced to 30,000/ , and there would be an accu- 
mulated fund of 20,000/. in the business. Some- 





thing might then happen which necessitated the 
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destruction of a lot of the tools, such, for instance, 
as the introduction of a steel. New tools 
would have to be introdu and, according to the 
author, part of the accumulated 20,0001. could be 
used for the purpose. That, however, it would be 
shown, could not be the case. Supposing an ex- 
penditure of 10,0001. on the new plant, the old 
tools would then, perhaps, be standing in the books 
at 50001., but, having destroyed them, 50001. must be 
written off. The effect of that arrangement was that 
for that particular year the accounts would show a 
loss of 50001. The sum of 10,0001. had been taken, 
and the new tools had been paid for. Neverthe- 
less, as a matter of accounts, the 50001. loss must 
be shown, because ordinary depreciation was going 
on, and each tool depreciated year by year; with 
= system advocated, the accounts must show the 
O88. 

The speaker’s own view was that every machine 
should not be depreciated by a fixed amount 
every year, but care should be taken to show that 
the total amount put down for depreciation was 
sufficient to show the average depreciation over 
a term of years. It would be known that in the 
case of boilers, and things of the kind, yearly de- 
aap was inevitable, and replacement could 

provided for with some certainty. It would, 
however, not be possible to tell what tool would 
have to be renewed, or the amount that would 
need to be written off in certain years. The right 
course, therefore, was to put a portion of the fund 
on the other side of the account as a reserve 
fund for depreciation. Supposing, then, that the 
50,0001. had m retained on the one side of 
the account, and 10,0001. or 20,0001. had been 
placed on the other as a fund ear-marked for de- 
preciation, jt would still be impracticable to dis- 
tribute that fund in any way, but it would be 
possible to accommodate the actual depreciation to 
the facts of the case. Accounts should, first of all, 
show the facts, which in the ordinary way of dealing 
with balance-sheets they did not do. Taking the 
100,000/. expended upon the new works, what did 
the valuation show .on the other side, includ- 
ing the 50,0001. for plant? It did not show the 
value of the plant, but simply that. the money 
had been expended in that way; the real value 
could not be ascertained if desired, and the plant 
could only be valued by certain experience. The 
fact of the matter was that these values of capital 
outlay were extremely hazy, but the main thing to 
be remembered was that money should not be paid 
out of a business, no matter how or for what it was 
paid, unless it had been earned after allowance for 
depreciation. By a hard-and-fast system of accounts 
a man might tie ropes round his neck ; but such a 
system would not enable a man to deal with facts 
as they arose. That, at all events, was the case 
with new business. The old-fashioned idea of 
valuing as a going concern, and the idea of capital 
being sunk in a business, were absolutely con- 
trary. The difference between valuation as a 
going concern and valuation simply for the break- 
up value, was really that a portion of the good- 
will of a business was represented in the value 
of the plant ; because directly the plant of a busi- 
ness became profitable it had a value which might 
be many times ter than the real expended 
value. The old-fashioned way—still continued— 
of buying a business was to estimate what, was the 
return on the capital in the business, and how 
many years’ purchase it was worth. In making 
the foregoing remarks the speaker had desired to 
call attention to a defect, as it seemed to him, in 
the method ayy by the paper, and he would 
ask the author in his reply to explain how the 
accumulated fund.should be dealt with in the case 
of having to replace good machinery owing to 
general improvements. 

Mr. E. J. Chambers said, referring to deprecia- 
tion, that the author hai made the getting of 
actual values his main point; but if actual values 
were wanted, it was unwise to try and form a fund 
which, immediately it was formed, proved that 
actual values had not been obtained. He agreed 
that, with certain exceptions, the works manager 
was the only man who could really value the 
machinery. The best engineers’ valuers might be 
called in, but the speaker would go so far as to say 
that were the works manager away at the particular 
time, the valuation would not go before the directors 
until he came back. The speaker’s contention 
would stand to reason. He should not expect an 
outside valuer to know the value of a machine 
which he (the speaker had designed and made, and 
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of which he knew the cost right through ; the outside 
valuer would have to come to him for information. 
It would be admitted, he thought, that the works 
manager should know the value of every machine 
in his works, even although there were 5000 
machines. But, as a rule, many machines were 
alike, and there was a corresponding number of 
men on whom he could rely to keep him on the 
right line, so that he would not have to attend to 
too much detail. The whole object, however, was 
to get the correct value on the books, and obsolete 
machines should be separated from ‘‘ wear-and- 
tear” machines; the two came under totally dif- 
ferent headings. It was not possible to speak of 
the ‘‘ life” of a machine which was at its full value, 
but was rendered obsolete by the adoption of some 
new process ; it had to be dealt with straight away. 
It was unadvisable, however, to be in a hurry to 
treat a machine as obsolete, and the speaker in- 
stanced cases in which a machine that had been 
thrown out of use by a change of methods was 
subsequently made usable by further changes. 
Even were it obvious that a machine must be- 
come obsolete, a certain life should be taken— 
say, ten years—but should not be unalterable ; 
the next year might bring reasons for altering 
the term of life. In many shops lathes twenty- 
five years old were still in use, in spite of high- 
speed steel ; and in comparing old and new lathes 
he would remark that there was probably 25 per 
cent. more weight in the old lathes than in those of 
the present day. Another factor in this question 
was the care of the machines ; it was difficult to-day 
to find the equals in this respect’ of the first-class 





workmen of many years ago. Referring to the 





Fia. 6. 


American practice of scrapping, the speaker con- 
sidered that if dividends were to be paid, too much 
scrapping must not be done; moreover, a good 
deal was possible in the way of repairs, such as 
putting in new mandrels and bushes. On the 
question of depreciation the speaker did not admit 
that the auditor could say by how much a machine 
should be depreciated. If a fund were to be 
formed for depreciation, that had nothing to do with 
the works manager, and had nothing to do with 
the actual valuation of machines, but was a matter 
for the directors or partners to decide ; when the 
actual figures were before them, they could, if they 
so chose, set aside a sum for special depreciation. 
The first duty was to make the books show abso- 
lute facts, as far as they could be arrived at. 
Machines should be valued upon a judgment of 
how long they would last, repairs being done 
out of revenue. Machines were as good at 
the end of a year as they had been at the 
beginning, and sometimes better. He recalled 
the case of a lathe which had 8 ft. more bed 
than the work required, and he had divided 
this lathe by putting headstocks in the middle, 
thus turning it into two good lathes. The plant 
in the books stood at the same value, but the 
divided lathe was really worth more than it was 
before. He was alarmed at the proposed 10 per 
cent. depreciation. It had been suggested by the 
author that in certain cases, where machinery 
passed with the hereditament, a machine had to 
die with the lease, and therefore the machine value 
up to the date of the end of the lease must be 





‘however, renew the lease the next morning. 


written off. The directors of a company =P 
im 














Oct. 23. 1908. ] 


ENGINEERING, 





541 





LEVER-OPERATED SWITCH-GEAR AT THE MANCHESTER EXHIBITION. 


CONSTRUCTED BY MESSRS. FERRANTI, 


























(For Description, see Page 542.) 












































St. 





Di dinonedanpal 
bs at FES 
fhe 














Cie 











ay & ae 












































ey 
neal — - | 
eX |i 
! 
cr | 
da [te | | 
iit ° ; 
| | 
HHH | | 
! ee —— | = KS 












































such a case the value of the machines had been 
written off, that would be equivalent to robbing 
the shareholders. If he (the speaker) were a share- 
holder, and knew that possibly 10,0001. of property 
had disappeared in this way, he would ‘certainly 
sell out, a course forced upon him by an artificial 
reduction of value. It would not be right to depre- 
ciate values thus, and it was worse than having an 

inner reserve.” 

Mr. C. Pendlebury, dealing with the writing 





|down of machines, as illustrated by Ap 





ndices I. 
and II. of the paper, took as an example No. 3, a 


milling-machine. No one, he said, would agree 
that a machine originally worth 1001. would have 
reached as low a value as 20]. in ten years. Bya 
sketch on the blackboard, Mr. Pendlebury indicated 
what he regarded as the true valuation. is sketch 
we reproduce in Fig. 2, 542. The author 
of the paper had assumed the value of a machine to 
drop away like the curve A, rapidly at first, and 
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more slowly at the end of its life. A truer curve 
of value would be as curve B, in which the depre- 
ciation was slight to begin with, and more and more 
heavy afterwards. To compensate for this depre 
ciation reserve sums should be set aside accordi 
to the ordinates of the curve ©, little at first an 
more later. By the author’s method the value of a 
machine with a life of twenty years was reduced from 
1001. to, say, 201 at the end of ten years, whereas 
it would really be more like 70l., as the sketch 
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showed. Mr. Pendlebury also referred to the keep- 
ing of stock-books for the machines. He cited the 
case of a large works employing 3000 men, in which 
plant-books—the term ‘* stock ” being reserved for 
the material sold—were kept, each machine being 
separately entered, whatever the value, and also 
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the amount of repairs done to each. The smaller 
repairs were not separately indicated, as this would 
have been too difficulta matter. He had prepared 
a diagram showing the arrangement of the plant- 
book, and he would be glad to forward it to the 
Secretary of the Institution if he cared to publish it. 
The Chairman then brought the meeting to a 
close, announcing that the discussion of Mr. Darbi- 
shire’s paper would be resumed at an adjourned 
meeting to be held on Friday, the 30th inst, 





THE MANCHESTER ELECTRICAL 
EXHIBITION.—No. III. 

We illustrated last week the four-spindle auto- 
matic screw-machine made by Messrs. H. W. Ward 
and Co., Limited, of Lionel-street, Birmingham, and 
row reproduce in Figs. 1 to 3, page 526, drawings 
and photographs of an automatic chuck made by the 
same firm. The chuck is shown at the Exhibition 
fitted to a semi-automatic capstan lathe, for which 
work it is pequliarly adapted. The chuck complete 
is shown in Fig. 1, and a few of the essential parts 
separately in Fig. 2. The arrangement in the 
sectional drawing is slightly different, it being found 
more convenient in practice to place the operating 
lever nearer the rear of the chuck than was the 
case in the one photographed. Referring to Fig. 3, 
the operating lever A is keyed to a short spindle, 
on which is a toothed quadrant. This quadrant 
gears with internal teeth cut on the inside of the 
sleeve B, so that the sleeve is 7 of being par- 
tially rotated in the fixed casing C. On the interior 


of C, however, are two projections, which engage ' 


in helical slots cut in the sleeve, so that rotation of 
the latter forces it to travel also forward or backward 
by a certain amount. In Fig. 3 it is shown in its 
inward position, which corresponds with the greatest 
closing of the jaws H. When moving forward it 
carries with it the inner sleeve D, which cannot 
rotate independently of the lathe mandrel, the pres- 
sure and motion between D and B being taken by 
ball-bearings. The sleeve D slides forward on its 
key until it comes in contact with the inner end 
of the knurled cap G, which is then pushed for- 
ward, carrying with it the piece E, to which the 
cap is screwed, the balls F being forced outwards 
into the enlarged bore of D. The forward motion 
of the knurled cap obviously relieves the jaws and 
allows them to come forward open by their own 
spring. Their size, when closed, is regulated by 
turning the knurled cap, which retains its setting 
because there is no tendency for it to be rotated by 
the piece D. The use of balls in the clutch allows 
it to be operated with great ease, and ensures that 
the force of operation is directly used in closing 
the jaws, and not absorbed in moving the parts. 
essrs. Thomas Robinson and Son, Limited, of 
Rochdale, have an extensive display of wood- 
working machinery, most of which is shown in 
operation. A large vertical mortising and boring- 
machine, for the use of railway carriage and wagon 
builders and others, occupies a prominent position 
on the stand. This machine carries three heads 
with square hollow chisels, in the interior of each 
being an auger. Thus a square hole is cut from the 
solid at one operation by cach head. Chisels to 
cut mortices up to 24 in. wide can be earried, and 
timber up to 16 in. square and any length can be 
worked. “The heads can be swivelled to make mor- 
tices at various angles. They are independently 
driven, and any mortising tool can be stopped, 





started, or reversed at any point of its stroke. We 
illustrated this machine in our issue of July 31 last. 
Another interesting machine is shown in Fig. 4, page 
537. This is a new pattern of moulding-machine, 
designed to produce mouldings of the most intricate 
form in all kinds of timber up to 2 in. thick by 44 in. 
wide. The ease of adjustment to different work is 
particularly advantageous when comparatively small 
quantities of a given kind are required. The top 
cutter-head can be adjusted across the machine, 
and the side cutter-heads and bottom cutter-block 
can be adjusted verti ny the latter being arranged 
to swing on a hinge. ey are all, therefore, easy 
of access, and there is nothing in the way to ob- 
struct the setting up of the knives or mould-irons. 
Another machine exhibited is a four-cutter planing 
and moulding-machine arranged with the bottom 
cutter-block to draw out. All four sides of the 
moulding are finished at the same time, and the 
work is done at a very high speed. Robinson’s 
variable friction-feed is fitted, in which the rate of 
feed is altered at will by moving the lever at the 
feeding end of the machine. Other machines on 
the stand include a 36-in. band-saw with rubber- 
covered pulleys and canting-table, and various 
other refinements. Messrs. Robinson also show 
the simple form of hand-planing machine illustrated 
in Fig. 5, page 537, suitable for planing, chamfer- 
ing, rebating, bevelling, and other purposes. 

Messrs. William Asquith, Limited, of Halifax, show 
three types of drilling-machine, of which the largest, 
a 6-ft. radial drill, is illustrated in Fig. 6, page 540. 
It is an exceptionally fine machine, and designed 
to be what so few radial drills actually are—namely, 
rigid and accurate when doing heavy work. In the 
ordinary type of machine the arm is not only weak 
against bending and twisting, but the spindle, being 
to one side of it, sets up serious twisting stresses. 
More or less spring is always present, and some 
machines will go on feeding for quite a long time 
by the strain of the arm. Such want of rigidity is, 
of course, fatal to accurate work. Messrs. Asquith 
have, in the machine illustrated, departed from 
ordinary practice, and taken the sensible step 
of arranging the spindle centrally between two 
sides of a heavy double arm. Thus the twist is 
avoided altogether. The spindle is guided on broad 
faces on the underside of the arm, on which it can 
be rapidly traversed and locked. The spindle is 
balanced and its thrust is taken on ball-bearings. 
It works at a maximum radius of 72 in. and a 
minimum radius of 26 in. The vertical traverse of 
the spindle itself is 18 in., while the arm has a ver- 
tical adjustment of 2 ft.9in. When the spindle 
is at the top of its traverse the maximum height 
of work admitted is 6 ft. There are sixteen spindle 
speeds, varying from 18 to 320 revolutions per 
minute, and eight feeds. Automatic stop-motion 
enables a number of holes to be drilled to the same 
depth. The arm can be raised and lowered by 
power-motion without stopping the machine. It 
can be radiused by gearing from the workman’s 
position, or swung round in the usual way. The 
sleeve is carried on ball-and-roller bearings. The 
machine weighs about 74 tons net and is one of a 
series of the same time type ranging from 4 ft. 
to 8ft. radius. Messrs. Asquith build central- 
thrust machines up to 10-ft. radius and weighing 
21 tons net. 

Messrs. Ferranti, Limited, of Hollinwood, have 


a remarkably fine display of switch-gear, meters, &c. ; | &c 


in fact, the high-tension and low-tension boards 
controlling the power supply to the Exhibition form 
in themselves a prominent exhibit of the firm’s 
manufactures, Adjoining the sub-station, where 
these boards’ are’ working, is Messrs. Ferranti’s 
stand, contaihing among other things a low-tension 
board for their own works power-station, panels 
fitted with equipment similar to that supplied to 
the Mauretania, extra high-tension cellular panels 
of ferro-concrete showing arrangement of apparatus 
inside, &c. One of the latest types of central 
station switch-gear designed by the firm consists 
of a board in ‘which the switches are operated by 
“*signal-levers ” in front of the respective panels. 
The lever mechanism is illustrated in Figs. 7 to 
14 on page 541. When the lever is towards the 
board the switch is off. If it is now pulled back, it 
is arrested at the ‘‘ half.cock” position (Fig. 9) by 
its lower end coming in contact with a catch in the 
pedal-lever underneath ; and, having passed over 
another catch in the quadrant, it is securely held 
against everything but wilful movement. The half- 
cock position is used for synchronising, as the 
switch, though still open, can be made to complete 





its travel and close almost instantaneously at the 
desired moment. Before the switch can be closed, 
however, it is obvious that the pedal must first 
be depressed. This requires a deliberate action, 
and prevents the operator accidentally running 
through the synchronising position, or inadver- 
tently throwing an unsynchronised machine on 
to the bus-bars. The gear is on the “ free- 
handle” principle —that is, the switch cannot 
be closed or held in on an overload or reverse 
current. The signal-lever is hinged independently 
of the bell-crank lever which closes the switch, 
but engages with this lever by means of a hinged 
catch. The switch is tripped automatically by 
the action of an electro-magnet on the bell-crank 
lever which lifts the catch, thus freeing the bell- 
crank lever and allowing it to go forward and 
open the switch. The signal lever remains where 
it was, and has to be moved into the off position 
to re-engage with the bell-crank lever, which, after 
tripping, is in the position shown dotted in Fig. 7. 
It will be noticed that when the switch is closed 
the end of the tripping-catch projects through 
the housing of the ieven, and though protected 
against accidental touches, can be lifted by the finger 
if desired. The details, drawn to a larger scale, 
show how current is taken by a brush and contact 
to and from the leads to the coils of the tripping 
magnet. The movement of the switch thus necessi- 
tates no bending of conductors. The switch itself 
is illustrated in Figs. 12to14. By the arrangement 
of the toggle motion the moving contacts are 
pressed home into the stationary contacts with great 
force. The spring-brushes, contrary to the usual 
practice, are the moving elements of the switch, 
and these are made so that they must bear com- 
letely and evenly on the fixed part, the design 
ing shown in Fig. 12. The oil-tank is of gal- 
vanised sheet metal, lined with wood, and wooden 
partitions also separate the contacts of the respec- 
tive phases. The long corrugated porcelain insula- 
tors, through which the cables are led, are not 
cemented into the cover of the switch, but are held 
by iron washers fastened by set-screws. The draw- 
ings make this and other details perfectly clear. 

Electromotors, Limited, of Openshaw, Mar- 
chester, have a very large and well-arranged ex- 
hibit, principally of motors and machinery driven 
by them. The range of motors is great, a series of 
standard semi-enclosed motors varying from } horse- 
power to 20 horse-power, with eight intermediate 
sizes, being shown as well as larger ones. On the 
stand is also a nice-looking little steam-driven 
dynamo, generating 3 kilowatts at 410 revolutions 
per minute. The engine is of the open-vertical 
type, with double-acting cylinders 4} in. in diameter 
with a 4-in. stroke, and the dynamo compound- 
wound and mounted on the saine bed-plate. Similar 
sets are standardised up to 30 kilowatts for ship and 
country-house lighting. Electrically-driven hoists, 
haulage, runway lifting tackle, centrifugal and ram- 

jumps are also shown in operation. Messrs. Marples, 

each, and Co., Limited, of Artillery-lane, E.C., 
likewise have a number of small motors on view, both 
direct and alternating. They show a sensitivedrilling- 
machine driven by a motor mounted with its shaft 
vertical, and situated at the back of the frame and 
opposite the upper end of the drill-spindle. The 
drive to the spindle can thus be obtained by belt- 
ing, without the use of bevel-gear, guide-pulleys, 
. Messrs. J. P. Hall and Co., Limited, of 
Werneth, Oldham, show motors up to 150 horse- 
power, including a ventilated ‘‘ Rainproof ” series- 
wound reversing crane motor rated at 22} brake 
horse-power at 780 revolutions. A 15-horse-power 
thrée-phase induction motor is exhibited driving a 
ring frame, the motor being placed in the centre 
of the frame, and driving the two halves direct 
through Hele-Shaw clutches. The arrangement is 
neat and workmanlike, but we think most mill 
managers would gradge the gap of several feet in 
the frame which the design necessitates. 

Messrs. George Richards and Co., Limited, Broad- 
heath, Manchester, are exhibiting both machine- 
tools and air-compressors of their manufacture, 
among the machine-tools on the stand being a hori- 
zontal facing and boring machine of the type illus- 
trated in Fig. 15, page 544. This particular machine 
is capable of facing and edging flanged work up to 
23 in. in diameter, though larger machines of the 
same series are constructed, ec | with work up to 
36 in. indiameter. The upper table is 30in. square 
and can be revolved, the lower one having a longi- 
tudinal traverse of 34 in. and a cross-traverse of 
36 in. The facing-head is driven directly by gear, 
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and may be anything from 5 in. to 16 in. above the 
top table. The tool-slide in the head is traversed 
automatically outwards or inwards for facing, the 
motion being given by a screw worked by bevel-gear 
from @ spindle in the centre of the mandrel. 
The feed is thus perfectly continuous, not inter- 
mittent, as in the old star-wheel gear. The spindle 
has twenty-four speeds, ranging from 3.4 to 195 
revolutions per minute. There are eight feeds 
applicable to either the spindle slide or the tables. 
The bed is 76 in. long from face of the upright and 
20 in. wide, and the weight of the machine is about 
72cwt. Therange of work done by these machines 
is extraordinary. They may be used for bar-boring, 
snout-boring, bar and snout-milling, drilling, facing, 
edging, and even screwing. The revolving table 
allows the work to be turned accurately end for 
end, square, or to any desired angle, and many 
articles can be completely machined at one set- 
ting. Messrs. Richards, as in all their machine- 
tools, guarantee the accuracy of the machines within 
extremely fine limits. In no boring-machine of 
this size is there permitted an error of 0.001 in. 
in the squareness of the uprights and stay with 
the bed, measured over the length of the slide. 
The cross-traverse is square with the facing head 
and bed to 0.002 in. in 36in. No corner of the 
top table is lower than any other by more than 
0.003 in. A test-bar, projecting 12 in. from the 
socket, must run true within 0.0015 in. The 
swivel-pin in the top table is central within 
0.0005 in. The boring-bar is parallel with the 
bed within 0.001 in. in 48 in. Finally, the facing- 
slide is square with the spindle to within 0.0005 in. 
in’ the diameter of the head. No machine leaves 
the shop unless these conditions are fulfilled. 

Quite a feature of the Exhibition is the number 
of small direct-coupled generating sets shown. The 
introduction of metallic filament lamps has given a 
great impetus to small private electrical installa- 
tions, for not only can a very much greater amount 
of light be obtained for a small power, but the 
battery plant can be cut down to at least one half 
what was necessary with carbon lamps. These 
considerations have caused quite a boom in small 
power plants, and manufacturers have risen to the 
occasion. We have just mentioned the 3-kilowatt 
steam set of Electro-Motors, Limited. Other 
small steam sets are shown by Messrs. T. W. 
Broadbent, of Huddersfield, and Messrs. Morris- 
Hawkins, Limited, of 758, Queen Victoria-street, 
E.C., the former having an engine by E. Reader 
and Sons, of Nottingham, and the latter an en- 
gine by Alley and McLellan, Limited, of Glas- 
gow, developing 34 kilowatts at 600 revolutions 
per minute. Coming to small oil-driven house- 
lighting plant, the Heatly-Gresham Engineering 
Company, Limited, of Garden City, Herts, makes a 
brave show with sets of 2, 3, 6, and 12 horse-power 
respectively. This firm’s engines have all hori- 
zontal cylinders, with throttle governing and electric 
ignition, a great feature being the ease of removal 
of piston, valves, &c. The General Electric Com- 
pany, Limited, of 71, Queen Victoria street, E.C., 
exhibit a horizontal direct-coupled oil-engine set, 
with a Gardner engine giving 44 kilowatts, three 
smaller sizes from half a kilowatt upwards being 
made by the firm. Messrs. Drake and Gorham, 
Limited, of 66, Victoria-street, S.W., the Union 
Electric Company, of Park-street, Southwark, and 
Messrs. Morris-Hawkins, of 75n, Queen Victoria- 
street, E.C., also show small oil-driven plant. 
Messrs. Charles Price and Co., of Broadheath, Man- 
chester, have a house-lighting plant, consisting of a, 
four-cylinder paraffin engine of the motor-car typa, 
rated at 22 brake-horse-power, direct-coupled to 
a dynamo, the whole being a particularly nice- 
looking arrangement. Numerous small , suction 
gas-plants are also on view; Messrs. F. V. 
Brown and Co., of 3, Cross-street, Manchester, 
showing a 15-brake-horse-power set with T. H. and 
J. Daniels’ engine and producer. Messrs. R. 
O’Brien and Co., of 3, Brsazenose-street, Man- 
chester, and Messrs. W. J. Bates and Co., Limited, 
of Denton, Manchester, have likewise suction-gas 
plants of equal or greater power; and Messrs. 
Crossley Brothers, Limited, of Openshaw, and the 
National Gas-Engine Company, Limited, of Ash- 
ton-under-Lyne, show large plant of the same 
nature. It will be seen from the above that the 
would-be purchaser of a small power plant has a 
bewildering choice presented to him. The oil- 
engines will, of course, run equally well, or better, 
on petrol than on paraffin ; but the use of petrol is 


tion engines will also, as a rule, run on town’s gas, 

and give extra power when so doing, but, the 

eo are naturally required where town’s gas is 
ly available. 





THE FIRST INTERNATIONAL 
CONGRESS ON COLD.—No. II. 

In the last article (page 520 ante) mention was 
made of important recommendations to the Interna- 
tional Bureau about subsidising work at the existi 
centres, of which Leiden was especially noticed, an 
also about the systematic testing of refrigerating 
machines. Arising out of Mr. J. Becquerel’s com- 
munication, it was decided to recommend the Bureau 
to try to induce the various countries to combine 
and construct a large electromagnet without iron, 
and to instal it at one of the cryogenic centres, so 
that the magneto-optic properties of various bodies 
could be thoroughly studied at all temperatures. 
Other recommendations on education will be con- 
sidered later. ; 

The conditions under which food is most satis- 
factorily paver were the subject of a. large 
number of communications, but there was a rather 
conspicuous want of really exact information. It is 
quite clear, from the various researches by micro- 
scopic and chemical examination on the condition of 
certain articles, that the exact circumstances under 
which they were kept were of the greatest import- 
ance in determining the result. Among others there 
are three factors which have to be taken into account 
in the store itself ; the temperature, the humidity, 
and the surrounding gas. Of these, the latter 
factor is practically constant at the present time, 
as the only one which has been used to any con- 
siderable extent is the natural atmosphere. How- 
ever, there are indications that other gases may be 
more advantageous in certain cases. Considering 
the great part which humidity plays in the result 
obtained, it is rather remarkable that so much 
should be left to chance, or, at best, to a very 
rough method of control. Even in careful inves- 
tigations there appears to be a difficulty at the 
present time of exactly determining the degree of 
humidity by a method independent of the. tem- 
perature, so that it is difficult to exactly place any 
given set of results in the general scheme. 

In general the production of industrial cold, leav- 
ing out of account liquid air and similar gases, may 
be considered as divided into three separate series 
of problems defined by the temperatures required. 
These are from a few degrees below the. normal 
atmosphere to a few degrees above zero Centigrade, 
about 1 deg. to -2 deg. Cent. (chilled), and from 
—10 deg. Cent. to —18 deg. Cent. (frozen). 

The first class has been briefly considered before 
in a few aspects. Temperatures just in the neigh- 
bourhood of the freezing-point of water are in use 
for a large variety of purposes, and can naturally 
be obtained by the use of ice, with or without some 
saline addition depending on the temperature re- 
quired. For land transport this has been, up to 
recently, the principal means employed, the subject 
of the construction of refrigerating cars being treated 
in various communications of the Congress. One of 
the largest constant trades is that of oranges and 
lemons from California to the East. An account of 
this were given by Mr. J..S. Leeds, who explained 
that up to the present pre-cooling was not used, but 
that it was intended to try its economy. The cars 
are started iced and re-iced aboyt every 24: hours 
from stations along,the route, the resylts obtained 
being extremely satisfactory. Ice forms also the, 
principal cooling agent used on the Italian railways, 
the cost being 3 centimes per kilogramme. In Italian 
cars, and in others used in France of a similar de- 
scription, it seems that the fall in temperature of 
a loaded car amounts to about 1 deg. Cent. per 
hour.. Wagons belonging to the French Society 
for Cold Transport were visited by members - in- 
terested ; the ice reservoir is placed at the top, and 
not distributed round the sides, as is usual in 
America. In theopinion of Mr. G. H. Powell, one 
of the American official delegates, this system 
should be more efficient under the conditions ob- 
taining in France. A report presented by the 
Russian Committee discusses the various methods 
in use for car refrigeration, and decides that on the 
whole the best and most economical system in the 
case of butter is that with ice-cars of the so-called 
Moscow-Kazan type, in which the load is over 
16,000 kilogrammes and the ice is put in through 
the roof, the consumption being 6749 kilogrammes 





neither so cheap nor so safe as heavy oil. The suc- 


in 252 hours. 





However, in addition to the ice-car there are 
others in use employing the Linde system, the cars 
being self-contained and requiring no plant along 
the route, but the skilled attention of two men on 
the car. An improvement on this was ins 
at the same time as the ice-cars mentioned above. 
Here no attention is supposed to be required, and 
the plant certainly was compact and comparativel 
light. The vapour used is methyl chloride, whic 
passes through an air-radiator, fixed underneath 
the car, after leaving the refrigerating chamber. 

The ammonia-absorption system is no‘ generally 
very successful for this purpose, as it uires 
complicated plant at the stations and skilled attend- 
ance. However, carson the Silitch system appear 
to be a considerable improvement on former pat- 
terns, and are so arranged that the temperature in 
one compartment can be lowered to — 15 deg. Cent. 
by concentrating effort upon it. 

Two new cars were also described by the Russian 
Committee. The Maksoutoff depends on the use 
of cooled brine bringing the circulating air down 
to 5deg. Cent. It necessitates refrigerating stations 
every 400 miles, but has the advantage of requirin 
little space for machinery, and, it is stated, n 
attendant, although the driving plant consists of 
accumulators and electric motors. In the Lire car 
cooling is obtained by the rapid evaporation of 
water—172 litres per hour per wagon—the tempera- 
ture being reduced from 56 deg. Cent. to 25 deg. 
Cent. It is claimed that there is a very uniform 
temperature, and very little expense for construc. 
tion or maintenance. 

A closely analogous problem is that of refrigera- 
tion on shipboard. Here, however, weight is only 
a very secondary consideration, the main desiderata 
being compactness and reliability. . According to 
Mr. J. T. Milton, of vm gris the dry-air machine 
is now largely superseded for marine purposes by 
the vapour machine using CO, or ammonia. This 
is used sometimes with air-cooling and sometimes 
with brine circulation, the latter being, as a rule, pre- 
ferable, as it allows the various compartments to be 
retained .at different temperatures and humidities 
if required. One difficulty which has to be con- 
tended with is that the cargoes are’ sometimes de- 
livered at too high a temperature, which puts a 
heavy task on the plant, and renders duplicate 
machines advisable with large installations. 

It is now some years since the first refrigerating 
plants were used at sea. The French industry 
dates. from 1876, when Mr. Charles Tellier designed 
the first ship so fitted. The presence of this 
pioneer, now eighty-one years. old,. added a con- 
siderable interest to the Congress and the sectional 
meetings in which he took part. Two years before 
the same engineer had erected a factory at Auteuil, 
in which early experiments on the action of cold on 
food materials, &c., were made. This was in 
France a period ef great experimental activity in 
the direction of low temperatures, Pictet’s lique- 
faction of oxygen taking place in 1877, as the result 
of his work on ethylene snd other similar gases 
which cannot easily be liquefied directly by the 
evaporation method. 

Arising out of the demand for ice for so. many: 
purposes, the relative advantages of natural and 
artificial ice, and the manufacture of the latter, were 
considered in several communications. The various 
systems were reviewed and compared by Mr. T. F. 
Mead. These are, the can or mould system, which 
is the cheapest, but gives usually opaque ice; the 
cell system, in which mt ice is obtained 
by stirring continuously ; the plate system, which 
is the most expensive, as the plant has to be larger 
in proportion, but the quality of ice obtained is 
very high. The second system is the one in use-at 
a large manufactory in Paris which was visited, the 
calcium chloride bath being cooled to about -- 10 deg.’ 
Cent. by means of Linde ammonia machines. Ice 
is there manufactured of two qualities—one for use 


with food, and the other for industrial p only.- 
Mr. W.\J, Frein described modern icing stations 
as now used on the United States railr Ice is 


either put into the cars in plates or crushed, the 
handling of the blocks being by means of electric- 
hoists. With these arrangements it is possible to 
re-ice each car in one or two minutes. 

In the French national report and in recom- 
mendations,of the Section, considerable stress was 
laid upon the necessity of carefully pepe ie 
source of natural ice if it is to be used fat in 
connection with food, and the advisability of havi 
the artificial ice which was made only for industri 





purposes so differentiated by colour or taste that 
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it would not be possible to sell it in place of the 
purer quality. For the better quality it is ad- 
mitted that the ordinary water supply is usually 
sufficiently good, and that specially sterilising or 
boiling the water is not really necessary. How- 
ever, the sterilisation adherents were there, and a 
paper was read on ozone sterilisation in this con- 
nection. Of course, in some cases sterilisation is 
the means used for purifying the usual water supply. 

The reports from the various countries which 
export meat and other perishable food-stuffs to any 
large extent, such as the Argentine, Australasia, 
&c., make it quite clear what an enormous advan- 
tage refrigeration has been tothem. In fact,, with- 
out it, in many cases, their trade in these articles 
would have been nearly non-existent. But the 

rowth of this industry is not less, but much more. 
important to the consumers, for, with the aid of 
refrigeration, the market for the most perishable 
articles is becoming world-wide, so that the prices 
at the great centres of population should be regu- 
lated by the real cost of production at the cheapest 
point, plus the costs of transport and agency. That 
this is not so in France, at any rate, was pointed 
out by Mr. J.de Loverdo, the general secretary to the 
Congress, Thus the consumption of meat in France 
remains stationary, while the price rises. This is 
explained by the increase of profit to the middle- 
man. The same is to some extent true in this 
country under somewhat different economic condi- 
tions, as the trade is largely in the hands of a 
foreign combine, which can influence both whole- 
sale and retail prices. 

The question is in itself too general to be con- 
sidered here, but it is 80 largely connected with the 
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development of economic refrigeration that it can- 
not be neglected. To an equal extent this will be 
true in the fish industry when the application of 
refrigeration becomes more general among the 
smaller men. At the present time the small fisher- 
man along the Western European coasts has to 
dispose of his catch immediately, or return it to 
the sea, and in some cases he does this to avoid 
lowering the price. The possibility of suitable cold 
storage and transport would enable him to hold 
over enough to equalise the prices, and would give 
him a vastly greater security. But, unfortunately 
for him, what he can do can also be done by large 
companies who draw their supplies from greater 
distances, where perhaps fish are more plentiful 
and labour is cheaper. He may hence find that 
the market is continually below his figure, in which 
case his condition becomes very serious To some 
extent this important matter was dealt with in the 
Section concerned with legislation, and will be 
considered later as far as the resolutions went. 
It is, however, mentioned here as introductory to 
the consideration of the use of cold in the huge 
industry connected with perishable foods. The 
various biological and physiological questions with 
which this subject is connected may be left for 
detailed treatment elsewhere, but there is so much 
importance in these questions to everybody that 
some consideration will not be out of place. 

As pointed out by Dr. S. Rideal, the published 
statements as to the best temperatures at which 
any psrticular articles should be kept are very con- 
tradictory, owing probably to the want of exact 
conditions. This has been referred to above, and 
for the hygienic and nutritive condition of the re- 











frigerated article it is necessary to also add to the 
above factors that of cleanliness, which naturally 
includes bacteriological conditions. In future it 
will be advisable for all investigators in this field 
to follow the lines of a strictly scientific research, 
and to publish all the conditions obtaining in their 
various experiments, determined as exactly as is 
possible. Not only is the exact condition of the 
food before refrigeration of extreme importance, 
but also the suitability of the means used for 
thawing and, in particular, the use of pure water. 
An interesting communication was made by Dr. 
Bordas and Mr. J. E. Lucas on the use of refrigerated 
milk. It was shown that this had been success- 
fully used near Paris for over five years, the milk 
being cooled to about + 2 deg. Cent., and keeping 
well at that temperature for as much as 48 hours. 
On the other hand, freezing separates the various 
constituents into layers in the block, and thus 
spoils the homogeneity of the result, besides induc- 
ing coagulation. In Geneva the milk is systematic- 
ally cooled to 3 deg. Cent., and preserved at this 
temperature for 12 hours, and is then distributed 
in special jars. When the temperature of the 
spring water is not low enough, use is made of a 
refrigerating-machine, which keeps a large brine 
bath at — 2 deg. Cent. to — 3 deg. Cent. 

From a number of communications from the Board 
of Agriculture of the United States of America, and 
from others, it is certainly demonstrated that the 
dietetic value of meat and many other goods is not 
decreased by the use of appropriate refrigeration. 
In fact, if sufficient time is allowed to elapse, the 
meat not only becomes tender, but the number of 
living organisms which inhabit it, and which may 
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or may not be harmful, are certainly reduced by the 
action of the cold, especially when the lower tem- 
peratures are used. 

There should be no doubt remaining in the 
minds of any one, who will approach the question 
unbiassed, about the unanimity with which experts 
of the most varied kinds agree as to the beneficial 
results to be obtained by the use of appropriate 
refrigeration. The matter was summed up well by 
Mr. Bouvier, speaking for the fish-sellers of the 
central markets at Paris. He said: ‘‘Give us 
refrigerating ships and wagons in sufficient quan- 
tity, bring to our markets sound and fresh products, 
their rapid disposal is assured, as is clearly proved 
by the actual sale of frozen salmon.” 

This is so much the case that several resolutions 
were passed advocating special concessions for re- 
frigerated foods, so that the cost to the poorer 
consumers should be reduced, and at the same 
time pointing out the special precautions which 
should be taken to render the industry of food 
importation satisfactory. These were more es- 
pecially crystallised where relating to abattoirs, 
and among them may be mentioned that the 
temperature should remain between 0 deg. Cent. 
and 4 deg. Cent. with a maximum humidity of 75 
per cent. That there should be no empty s 
in the walls, only cork being employed, or other 
really good insulator. That it should be abso- 
lutely forbidden to introduce salted or hot meat 
inside ; and several other items of less general in- 
terest. 

In addition to the preservation of food, refrigera- 
tion now plays a great part in the manufacture of 
several important articles. One of the oldest and 
most important applications is to brewing, and 
an interesting account was given by Professor J. E. 
Siebel showing the progressin America. This began 
with the employment of a cool vault, then ed 
to ice-cooled houses which allowed bottom Sonmaghall 
lager beer to be produced the whole year round, up 
to the modern brewery, in which nearly every step 
from start to finish is controlled by temperature 
regulation. However, more striking results can 
be obtained by its application to wine, commencing 
with the vintage during fermentation in hot 
countries. Ina paper by Dr. Charles, it is shown 
that by the employment of appropriate refrigera- 
tion at the various stages a the effects now 
obtained by the use of eupplementary alcohol, 
or by haber dioxide, can arrived at with- 
out the disadvan of these additions. The 
bouquet and the clarity can be also improved. 
Another fermentation of a less pronounced type is 
seen in the manufacture of butter, and this has also 
received considerable aid from refrigeration. In 
a paper by Mr. E. Bazzi it is shown how the use 
of ice in butter-making in Lombardy from remote 
times explained the continued excellence of the 
result when the industry was in its infancy in other 
countries. He shows how the quantity of water 
contained depends on the temperature at which the 








butter is made, the amount increasing with the tem- 
perature. For storing, temperatures of about 2 deg. 
Cent. are used for only a few days, or —6 deg. 


Cent. for longer periods. At present cooling is 
principally by the aid of ice in the churns, but in 
some cases water or brine cooled by ice is circu- 
lated. It is, however, preferable to cool the rooms 
by a suitable refrigerating system. In the same 
way refrigeration is of great value for other dairy 
products. 

A very interesting. communication was made by 
Mr. P. de Vries on the result of the use of refrigera- 
tion on flowering plants. It appears that, by check- 
ing vegetation by a temperature of —5 deg. to 
—8 deg. Cpnt. for three days, the efflorescence 
can be advanced and improved. Experiments were 
tried on a large number of plants with satisfactory 
results, and it was found that a temperature of 
—11 deg. Cent. was too low. 

In the section on Legislation many important 
recommendations were made, some of which have 
been referred to above. General de Wendrich, the 
Russian delegate, carried his resolution that the 
same refrigerating chamber should be employed 
wherever possible from start to finish of a journey. 
Further security would be obtained if, as desired 
by M. Denison, merchandise of whatever character 
were clearly differentiated by a mark of origin, 
which it should be necessary to have affixed to it. 
A record of both origin and date would be particu- 
larly necessary in the case of those articles which 
were kept over from the open to the close season 
and sold then. 

In connection with the establishment of a per- 
manent bureau, which should be occupied with all 
these various recommendations, with the obtaining 
of grants for researches, with subsidising establish- 
ments, &c.; it was also recommended that theo- 
retical and practical instruction in the various sub- 
jects connected with the study of cold should be 
promoted at centres of higher education in all 
countries. Also that an attempt should be made 
to induce the various municipalities, industrial 
societies, and individuals who would be benefited 
by such knowledge, to contribute towards it. The 
permanent bureau is established, and official dele- 
gates will be appointed in due course. No doubt 


much progress will be made before the date of the| G.)’ ¢ 


next congress in Vienna in 1910. 
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THE TURBINE MACHINERY OF THE 
‘* BELLEROPHON.” 

Tue battleship Bellerophon, which belongs to the 
Dreadnought class, will in her official trials next 
week, carrying out the usual tests at one-fifth and 
three-fourths power for endurance, an eight-hours’ full- 
speed run, and several additional progressive power 
trials to afford data in connection with the design of 
future ships. The Bellerophon is the second of the 
Dreadnought class, and in various stages there are five 
others, two of which will be completed before March 
next, while the other three are to be ready for 








the pennant by March, 1910. The Bellerophon 
designed by Sir Philip Watts, K.C.B., Director of 
Naval Construction, was built at Portsmouth Dock- 
yard, and is 490 ft. long, 82 ft. beam, and when draw- 
ing 27 ft. has a displacement of 18,600 tons. The 
machinery is of the Parsons steam-turbine type, and was 
constructed by the Fairfield Shipbuilding and | Eogineer- 
ing Company, Limited, Govan, N.B. The engraving 
on this page is of two-fold interest, as, in addition to 
illustrating the turbines, it shows how easily turbine ma- 
chinery can be loaded on trains.. The turbines are shown 
mounted on specially-pre bogie-trucks for transit 
from the Fairfield shops to the docks for shipment to 
the Portsmouth Dockyard. The turbines embraced in 
the illustration, reading from=left to right, are the 
two astern turbines, one of the low-pressure ahead, 
the two high-pressure ahead, and .last, on the right, 
is a cruising turbine. The remaining low-pressure 
ahead and cruising turbines were in the erecting-shop 
ready for shipment. 

The machinery, like that of the Dreadnought and 
other large warships, thus includes two cruising tur- 
bines and two high-pressure and two low-pressure 
turbines, all for driviug the ship ahead, with two 
astern turbines. The total power is 23,000 shaft 
horse-power, which, it is anticipated, will give the 
vessel a speed of 21 knots. The Bellerophon was laid 
down on December 3, 1906, and it is expected that she 
will be in commission within two years from that date. 








InpIAN Coat.—The output of coal in British Iadia is 
steadily increasing. In the ten years ending with 1907, 
inclusive, production moved on as follows :— 


Year. Tons. Year. Tons. 
1898 .. .. 4,608,106 1903 .. .. 7,487,387 
1899 .. 5,098,260 1904 .. .. 8,216, 
1900 .. .. 6,118,602 1905 .. de ret 
1901 .. .. 6,685,727 1906 .. 9,783, 
1902 7,423,342 1907 11,147,389 


The increase in the extraction was thus continuous year 
by year. 





PERSONAL,—We are advised that Messrs: Hammar and 
Co., Clarence Afouse, Martin’s-lané, Cannon-street, have 
taken larger offices, and removed to 25, Victoria-street, 
S W.—Mr. W. K. Meldrum, lately works man at the 
Timperley Works of Messrs. Meldrum Brothers, has 
joined Messrs. Ed. Bennis and Co., Limited, to become 
their representative for the North-East Coast.— Professor 
Carl C. Thomas has ae ae his position as head of the 
Department of Marine Engineering at Cornell Univer- 
sity, in order to take up the professorship of Steam and 
ngineering at the University of Wisconsin, and 
chairmanship of the Department of hanical Engineer- 
ing in that institution. 





Tue Association or Water Enaineers.—The winter 
meeting of the Association of Water Engineers will be 
held at the Geological Society’s Apartments, Burlington 
House, Piccadilly, W., on Friday and Saturday, Devem- 
ber 11 and 12. Business will commence at 8 o'clock 
on Friday, and will be adjourned about midday ‘on 
Saturday. The Priccigel item in the programme will be 
a lecture by Dr. H Robert Mill, D.Sc., H 
Member, on ‘‘ The Measurement of Rainfall,” which will 
be illustrated by lantern-slides. Non-members wishing 
to attend this meeting are requested to communicate 
with the , the Association of Water Engineers, 
54, Parliament-street, Westminster, 8.W, 
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GOODS LOCOMOTIVE FOR THE CALE- 
DONIAN RAILWAY. 


WE illustrate on page 548 a new class of goods 
locomotive recently put in service on the Caledonian 
Railway, Figs. 1 and 2 being tively a general 
view. and. an outline sketch of the locomotive and 
tender, while Figs. 3 to 6 give details of a new form of 
spark-arrester with which this type of engine is fitted. 

These engines are being built at the company’s 
St. Rollox Works, and are to the designs of Mr. John 
F. M’Intosh, the locomotive superintendent of the 
line. The principal dimensions of the engine are 
stated in the table below, and it will suffice here to 
deal with such details as are not there given. The 
boiler is fitted with tutes of mild steel, galvanised, 
and the crown of the fire-box is stayed with girder 
stays. The slide-valves are placed between the cylin. 
ders, the motion being of the’ Stephenson link ype. 
The crank-axle is built up, and has axle-journals 8} in. 
in diameter and 74 in. long, and crank-pins 84 in. in 
diameter and 4in. long. The leading and trailing 
axle-journals are 8 in. in diameter and 74 in. long. 
The engine is equipped with a steam brake. It has 
also an ejector and “ through” vacuum fittings, so that 
it may be used for express goods working. 

The spark-arrester shown in Figs. 3 to 6 is the in- 
vention of ‘Mr. M’Intosh, and is an extremely simple 
contrivance. It consists of a V-plate interposed 
between the smoke-box tube-plate and the blast-pips, 
and extending from the bottom of the smoke-box toa 
level just above the top row of tubes. It is fitted at its 
upper end with an angle-iron which projects very 
nearly to the tube-plate. This deflector-plate is 
neery on brackets at the back of the blast-pipe, and 
8 held in position by stays which are seen very clearly 
in Fig. 3. Unlocking these stays allows this plate to 
bé swung first round to one side and then to the other, 
80 a8 to enable the tubes to be cleaned. The whole 
deflector can be easily lifted offits pivots and removed 
altogether if necessary. 

In working, the ashes drawn through the tubes are 
deflected away from the strong current caused by the 
blast, and the cinders are piled up well in the fore 
part of the smoke-box, clear of the lower tubes. As the 
amount increases, instead of settling down to graduall 
block the lower tubes, the cinders are found to roll 
back to within the YY of the deflector, being thus kept 
away from the tubes. Live cinders are broken up on 
striking the plate, and whatever ci s are ejected, 
are dead. The working of this very simple device has, 
we are informed, proved so satisfactory that it has 
been decided to fit it to all new engines on the Cale- 
donian system. 

We give below the chief particulars of the engine 
and tender illustrated :— 


Locomorivg. 











Cylinders :— 
Diameter ...__... "a 18} in. 
Stroke sis eed ee ae = + 

Wheels :— 

Diameter on tread (coupled) 

Boil 


er: 

Height of centre from rail os YF" FT FR Din. 
Length of barrel is ht Ww at - 
Diameter of barrel ae i ae 

Thickness of barrel-plates ys in, 

Pire-Bow Shell: 

'» Length outside .. oe Ss 6 ft. 5 in. 
Breadth at bottom tes ie 4,, O1,, 
Depth from centre at ay bi ee a 


_ ” ” 5 ft. 
Thickness of covering plate 8 in. 
Tubes: 

--Namber_... ae 
External diameter ae 
Length between tube- plates 

Heating Surfaces : 
Fire-box ..,, 
© Tubes 


Total 
Grate area ¢ 
Taare forca ... oe 
Orking pressure =... x. 
Height of chimney above rail aaa 
Weight of engine in working order... 
*, TENDER. 
Cepaciig of tanks... 
nel 8 ee eo Ai 
Diameter ai wheels & 
Weight of tender—full ... 
Weight of engine and tender, in 
working order ‘3 a Ian ss Ie 
Length of engine and tender over 
buffers .. hy yy, 3. ae Bl ft. 1? in. 


5 ft. 


275 
1} in. 
10 ft. 7 in. 
119 sq. ft. 
1284 ;,, 


1403 ,, 


20.63 4, 
17,800 Ib. 
169 1b, per sq. ia. 


45 tons 14 cwt. 


3000 gallons 
44 tons 


4 fo. 
37 tons 18 ewt. 


— 


TanTaLuM Lamps.—We have received from Messrs. 
Siemens’ Dynamo Oompany, Limited, York Mansions, 
Westminster, a sample of Tantalum lamps which burn on 
@ 200.volo circuit, withoud requiring any alteration of 
wiring on ‘Such circuits. They give a very agreeable 
light, and requite less than half the energy of carbon 
lamps. Their length of life is said to be very satisfactory. 








NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—Last Thursday morning 
the pig-iron market opened weak, and Cleveland. war- 
rants declined sharply. The turnover consisted of 5000 
tons at from 49s. to 483. 9d. cash, and from 493. 4d. to 
483. 10d. one month. Closing sellers quoted 48s. 94. cash, 
and 483. 104d. one month, and buyers were at 14d. 
and 1d. less in each case. In the afternoon no deal- 
ing of any kind was recorded, but a firmer tone pre- 
vailed. At the close the quotations for Cleveland 
warrants were 483, 114d. cash, 493. one month, and 
493. 14d. three months sellers, while buyers quoted 
483. 94d. cash, 483. 114d. one month, and 49s. 0}d. three 
months. On Friday morning the upward tendency of 
the market was maintained, and 1000 tons of Cleveland 
warrants changed hands at 49s, 4d. three months. The 
closing prices were 49s. 1d. cash, 493. 3d. one month, and 
498. 4 Ri three months sellers, and there were buyers at 
483, 104d casb, 49s. one month, and 493. 34d. three months. 
Buyers of hematite offered 58s. 6d. cash, but there were no 
sellers. In the afternoon the market was closed for busi- 
ness, owing to the visit tothe Royal Exchange of the Right 
Hon. Mr. McKenna, the first Lord of the Admiralty. 
No quotations were issued. On Monday morning the 
market was weak, and prices were easier. The business 
amounted to 3000 tons of Cleveland warrants at from 
483. 74d. to 483, 8d. one month, and from 483. 10d. to 
483. 94d. three months, and at 48s. 9d. twenty-five 
days. Closing sellers quoted 48s. 74d. cash, 483. 84d. 
one month, and 48s. 104d. three months, with buyers 
at 14d., 1d., and 1d. less for each position. At the after: 
noon session the tone of the market was inclined to be 
firmer, but only one Cleveland warrant changed hands at 
483, 104d. three months. The closing quotations were 
483. 84d. cash, 483. 10d. one. month, and 483. 11d. three 
montbs sellers, and buyers quoted 483. 6}d., 483. 8d., and 
483. 10d. respectively. On Tuesday morning, on a flat 
market, the only transactions in Cleveland warrants 
were two lots at 483. 7d. and 483. 6d. three months. 
At the close weakness prevailed, and sellers quoted 
483. 4d. cash, 488, 5d. one month, and 483. 64d. three 
months. The turnover was 6000 tons. In the after- 
noon the market was quite idle, there being no deal- 
ing of any kind. There was a slightly better tone, 
however, and sellers eg 483. 4$d. cash, 483. 6d. one 
month, and 483. 74d. three months, while buyers were at 
483. 2d., 48s. 3d.- and 483. 5d. respectively. Sellers 
of hematite were in the market at 593. one month, but 
there were no buyers. When the market opened to- 
day (Wednesday) the tone was weak, and Cleve- 
land warrants were easier in price. The business con- 
sisted of 1500 tons at 48s. 1d. cash, 48s. 2d. nine 
days, and 483. 4d. one month. Closing sellers quoted 
483. 14d,,cash, 483, 44d. one month, and 483. 54d. three 
months. At the afternoon session a little improvement 
in tone was noticeable, but dealings were Cleve- 
land warrants—ahout 3000 tons—were done at 483. 14d. 
and 483. 2d. cash, 483. 3d. sixteen days, and 433. 6d. 
three months; the market closing with sellers quot- 
ing 48:. 34d. cash, 483. 54. one month, and 48s. 7d. 
three months. Hematite was again offered ab 59s. 
one month eellers, but there were no buyers. The 
following are the market quotations for makers’ (No. 1) 
iron : — — 61s.; Gartsherrie, 61s. 6d.; Summerlee, 
62s, 6d.; Calder, 633.; Langloan, 68s.; and Coltness, 89s. 
(all shipped at Glasgow); Glengarnock (at Ardrossan), 
62s. 6d.; Shotts (at Leith), 623. 6d.; and Carron (at 
Grangemouth), 64s. 6d. 


Sulphate of Ammcnia.—The sulphate - of - ammonia 
market is still very quiet, with only a moderate amount 
of business passing. The price quoted to-day is from 
112. 7s. 6d, to 117. 103. per ton for prompt delivery, Glas- 

ow or Leith. Last week the amount shipped from 

ith Harbour was 599 tons. 


Scotch Steel Trade.—The recent prevailing conditions in 
the Scotch steel trade have not yet shown any signs of 
improvement. Makers are finding some difficulty in 
keeping their works fully employed, and it is reported 
this week that in one or two cases the mills did not start 
until Tuesday night. The inquiry for heavy material is 
very poor. Structural scctions are in good request, both 
for homé requiremerits and for export, but shipment 
orders are very keenly cut. “The official list of selling 
prices, as quoted by the Association, is unaltered. 


Malleable Iron Trade.—The malleable iron trade of the 
West of Scotland is, if anything, a shade quieter this 
week. Specifications come te hand so slowly that some 
of the makers eannot see more than a day or two ahead, 
but some of the others, however, are fairly well off at the 
moment. The home demand continues to ba ex ingly 
quiet, and the present outlook is not over bright. The 
export orders are the subject of keen competition. 


Scotch Pig-Iron Trade.—Little change falls to be re- 
ported in counection with affaira in the Scotch pig-iron 
trade. Producers, while reporting little new local busi- 
ness, are well employed on old contracts. The demand 
from abroad continues satisfactory. Hematite iron is 


'} rather quieter. 








Tipe-Recorpgrs ¥oR JAPAN.—We understand that 
Messra. W. H. Bailey and Co., Limited, Albion Works, 
Salford, Manchester, have received a repeat order for 
three tide-recorders for the Japanese Government, to be 
fixed on the coast of Japan. Each of these instruments 
will autographically record fluctuations in tide levels up 
to 25ft., on a weekly diagram measuring 26in. by 43 in. 
— —— drum is driven by an eight-day clock with 
a 12-in. dial. 


-“* Graphical Statics and 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Midland Institute of Mining Engincers.—The annual 
conference of the Midland Institute of Mining, Civil, and 
Mechanical Engineers was held on Tuesday in Sheffield, 
Mr. M. H. Habershon presiding. In his presidential 
address Mr. Habershon said the miners of this ccuatry 
to-day were more than three times as safe as they were 
fifty years ago, but it was not at all unlikely that the 
enactment of an eight-hour day, with the consequent 
withdrawal cf the older and more experienced men, 
might act as a check to the further reduction in the 
loss of life from falls. At the present time, when 
the iron and steel trades were suffering from a depres- 
sion which had already, he thought, been of longer 
duration than previous depreseions had been, and of 
which they could not see the end, they had legisla- 
tion pushed through in spite of the condemnation of 
a Departmental mmittee—legislation which would 
undoubtedly have the ‘effect of reducing the output of 
coa] in this country, perhaps to the extent of 20,000,000 
tons per annum. That must te disastrous to the in- 
terests of the country. Legislation would react on the 
Treasury receipts, and the Chancellor of the Exchequer 
would very soon find out that restriction of hours in 
working coal-mines was an effect which ke would not 
like. It was said that that restriction of output could 
be made up in various ways, but the suggestion put for- 
ward was very illusory. The reduction of output would 
ba more or less permanent. Agitation on the eight 
hours’ question was bound to have a very serious effect, 
and there was no real reason for it. 


Unemployment in Shefficld.—Speaking on the question 
of unemployment, the Lord Mayor of Sheffield this week 
said they could congratulate themselves on the fact that 
they were not in so bad a position as some of the other 
cities of the Empire, nor was the distress so as in 
former years—in 1904 and ten years ago. With some 
rumours they heard of Government orders, which they 
hoped would shortly become substantial facts ; he trusted 
trade would soon revive, and that with the revival in the 
steel and cutlery trades the coal industry would also be 
improved. 


Iron and Steel.—There is evidence of an increasing 
firmness in the iron market, though consumers are still 
making fruitless efforts to obtain concessions. In hema- 
tites makers are reluctant to quote for any substantial 
tonnage for forward delivery, and higher prices are 
anticipated. In the meantime the market is very slack, 
and but little buying has taken place. The position of 
affairs can best be described as one of expectancy. Steel- 
makers find but little change in the weight of orders 
coming to hand, but are generally optimistic as to the 
fature. The orders for armour promised by Mr. McKenna 
have not yet been ogee but in all SF a por some 
announcement will made by the First Lord at the 
Cutlers’ Feast next week. The lighter iron and steel 
branches are busier this week owing to the activity in 
the engineering branches. The demand for high-speed 
steel and tools is also on the up grade, though still much 
below the normal. 


South Yorkshire Coal Trade.—The demand for steam 
coal has hardly been so active during the week, though 
the largest collieries are still working five days, and find- 
ing their output taken up. A large tonnage continues to 
be sent to Hull for export, the Baltic ports being still 
open and demanding heavy shipments of best steam 

ualities. Grimsby is doing a good coastwise trade, whilst 
the steam trawlers are responsible for a large demand of 
trawling fuel. For the latter 93. 6d. per ton is obtained 
at the pits, while 10s. per ton is paid for general shi ping 
qualities. A more limited demand exists for deck an 
smudge, owing to the stoppage of the Lancashire mills, 
but coking fuel is in average request at 6s. to 6s. 3d. per 
ton at the pits. In house qualities the demand has been 
somewhat weaker, the weather having been all against 
any large consumption. London and the south are only 
taking a moderate tonnage, but a week or two of wintry 
weather will soon alter this. 








City anp Gui~ps TkcunicaL CoLLtEecE.—We have 
been asked to draw attention to the fact that during this 
winter session courses are being given at the City and 
Guilds Technical College on, among other subjects, 
“*Steel- Work and Reinforced Concrete,” and ‘‘TheCalculus 
for Engineers.” On Tuesday evenings, at 8 p.m., a course 
of twelve lectures is being given by Professor Coker on 
i trength of Materials.” This 
course will be followed by one of six lectures by Mr. C. F. 

h on ‘‘ Reinforced Concrete Construction.” The 
course on “‘ Calculus for Engineers” is given by Mr. J. 
Graham on Friday evenings at 7 p.m., and will last 
through the winter. Evening courses sre also given at 
this college on .‘‘ Practical Mechanics,” while evening 
drawing and laboratory classes are also held. 


ARGESTINE Raitway Workixe Expenses.—The ratio 
of Argentine railway working expenses to traffic receipts 
is appreciably increasing. The ratio of the Bue10s Ayres 
Great Southern Railway was as follows, year by year, 
for the decade ending with 1907-8 :— 

Year. Per Cent. Year. 

me)... « Oe 1903-4 

1899 1960 .. 1904-5 

1900-1 1905-6 

1901-2 1906-7 . 

1902-3 1907-8 8..* .. SOG 
The profit realised advanced, however, from 1,127,790/. 
in 1898-9 to 1,968,2862. in 1907-8. A dividend at the rate 
of 7 per cent. per annum was maintained year by year all 
through the decade. 


Per Cent. 
.. 46,07 
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NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
Mrpp.esBroucH, Wednesday. 
The Cleveland Iron Trade.—The weakness of the warrant | 
market, the continued additions of Cleveland pig to the 
warrant stores, where iron is accumulating this month at 
the rate of 750 tons = working day, and the unrest in | 
the Near East, all tend to depress the market, and there is | 
little business passing in Cleveland iron. A fair quantity | 
of hematite pig, however, has been sold recently to local | 
users and to consumers in the Sheffield district. Values 
of Cleveland and hematite pig are once more in some- 
thing like proportion to what they should be, the differ- | 
ence between No. 3 Cleveland and mixed numbers of | 
hematite being 8s. 6d. Shipments of pig iron up to date | 
this month amount to 60,593 tons, as compared with | 
71,565 tons to the same date last month, and 104,409 
tons for the corresponding part of October last year. 
Values of Cleveland iron are lower than they have 
been since February last. Odd lots of No. 3 g.m.b. 
Cleveland pig iron are obtainable from some recond 
hands at 483. 6d. f.ob., but most merchants ask 
483. 9d.; No. 1 is 5ls.; No. 4 foundry, 47s. 9d.; and 
No. 4 forge, 47s. The general market quotation for 
Nos. 1, 2, and 3 East Coast hematite pig is 57s., though 
in odd cases as low as 56s. 6d. has been named. Sales of 
mixed numbers of hematite delivered over periods next 
year have been made at 583. and 658s. 6d. Some of the 
leading makers quote up to 603. for next year’s delivery. 
Spanish ore prices are well —. and sellers are in no 
great hurry to do business. The mine-owners in Spain 
continue to take a very firm stand. Rubio of 50 per cent. 
quality is 163. ex ship Tees, and 60 per cent. quality 
Gellivare is about 17s. 6d. ex-ship Tees. Freights Bilbao 
to Middlesbrough are rather easier. 


Manufactured Iron and Steel.—The manufactured iron 
and steel industries present few new features of moment, 
but it is gratifying to be able to et that what changes 
are noticeable are for the better. il-makera and manu- 
facturers of sheets are very well employed, and come 
fairly good orders have recently been placed for plates 
and angles, but some departments continue only mode 
rately off for work. Common iron are 7/.; best 
71. 78. 6d. ; best best bars, 72. 15:.; pane. 5l. 10s. 
to 5/. 123. 6d.; iron ship-plates, 7s. 6d.; iron ship- 
angles, 7/.; iron ship-rivets, 7/. 3s. 9d. ; iron boiler-plates, 
7l. 7s. 6d. ; steel bars, 6/. 7s. 6d. ; steel ship-plates, 61. ; 
steel ship-angles, 5/. 12s. 6d.; steel boiler-plates, 7/.; steel 
strip, 67. 123. 6d.; steel hoops, 62. 17s. 6d.; and steel joists, 
5l. 15s.—all less the customary per cent. discount. 
Cast-iron chairs are 3/. 10s.; cast-iron columns, 62. 10s.; 
light iron rails, 62. 15s.; heavy steel rails, 5/. 15s. ; an 
steel railway sleepers, 6/. 10s.—all net cash at works. 
Iron or steel galvanised corrugated sheets, 24 gauge, in 
bundles, are 12/. 103. to 12/. 123, 6d. f.0.b.—less the usual 
4 per cent. 


Shipbuilding.—Slackness still characterises the ship 
building industry, and in the present depressed state of 
trade it is very pleasing to be able to report an order or 
two, however small, coming to hand. essrs. William 
Harkess and Sons, of Middlesbrough, have secured a 
contract for a coasting passenger steamer, 230 ft. long, 
and Messrs. Craig, ‘l'aylor, and Co., of Thornaby-on-Tees, 
have booked an order for a vessel of between 3500 tons 
and 4000 tons; whilst Messra. Richardson, Duck, and 
Co., Thornaby, are about to make a start with a vessel 
ordered a little while ago. 





Tenpers Invirep.—The Board of Trade Journal 
reports that tenders are invited by the Royal Siamese 
State Railways for the supply of 20,009 tons of steel rails. 
Tenders are to be sent in by April 15 next, and copies of 
conditions, specifications, &c., may be seen at the Com- 
mercial inedlicne Branch of the Board of Trade, 73, 

sasinghall-street, E.C., or obtained at a cost of 83. from 
the Siamese Legation in London, 23, Ashburn-place,S. W. 





_ Tue Russian Navy.—The naval expenditure of Russia 
in 1909 is officially -— at 8,813,500/., or 123,2007. 
more than in 1908. New construction figures in next 
year’s proposed expenditure for 754,200/. Russia’s present 
construction programme includes the building of four 
ironclads, with a displacement of 23,000 tons each five 
torpedo-boat destroyers, with a prescribed speed of 35 
knots per hour, and three submarines. 





Coppzr.—During the past fortnight the stocks of 
copper have increased by 743 tona, and the visible supply 
by 1968 tons, stocks amounting on October 16, accord- 
ing to Messrs, James Lewis and Son’s report, to 40,945 
tons, and the visible supply to 52,245 tons. Imports of 
copper from January 1 to October 16 were 150,662 tons, 
of which 40,239 tons were of American copper into Liver- 
pool and Swansea, and 24,518 tons from Chile to the same 
ports. Imports into France amounted to 53,815 tons, of 
which 42,300 tons were American, 5925 tons from Mexico, 
and 4012 from Chile. Imports into England and France 
thus amount, to Ostober 16, to 204,477 tons, compared 
with 138,730 tons during the same — of last year. 
Deliveries amount this year to 176,592 tons, compared 
with 141,971 tons up to the corresponding date last year. 
rhe Board of Trade returns for the months January to 
September show that in those months this year 47,457 
tons were imported from the United Sjates, and that 
27,392 tons of manufactured copper were exported from 
England in that period, 23,796 tons of unmanufactured 
copper, and sulphate amounting to 16,900 tons was ex- 
ported. ‘The consumption in England for these months 
was 60,274 tons, compared with 45,740 tons in the same 





period of 1907, and 56,837 tons for 1906. 


NOTES FROM THE SOUTH-WEST. 


Cardif.—Quotations for first and second-class steam- 
coal have shown scarcely any change. The best large has 
made 15s. to 15s. 6d, while secondary qualities have 
ranged between 13s. 3d. to 14s. 9d. per ton. House coal 
has also remained at previous rates. The best rag | 

ualities have made 14s. 6d. to 16s. per ton; No. 
Rhondda large has been quoted at 17s. 3d. to 17s. 94. 
perton. F coke has brought 17s. to 203. per ton ; 
end ees ie, Be SS. Ee Ge Se: Se iron 
ore, Rubio has made 14s. 9d. to 15s. 3d. per ton, upon a 
basis of 50 per cent. of iron, and charges, including 
freight, insurance, &c., to Cardiff or Newport. 

More Welzh Coal for France —A contract for the supply 
of 65,000 tons of Monmouthshire Wes Valleys large 
coal, and 48,000 pag ad maoiny fuel to the Paris, Lyons, 
and Mediterranean Railway, has been secured by Messrs. 
H. ©. Vivian and Co., and the Société Commerciale at 
183. 4d. ton (inclusive of French tax), and 19s. 2d. per 
ton for the fuel delivered into trucks at Marseilles. 


Pembroke.— A new wireless station has been put in hand 
here. The site selected is near the old harbour signal 
station at Lianreath, on the hill overlooking the dockyard 
on the south side. 


Dowlais.—Steel rails have been made to a considerable 
extent for the Indian State Railways. There has been a 
steady demand for sleepers and fish-plates. 


Devonport.—A building-slip at the Mutton Cove end of 
the south yard is likely to be lengthened before long. 
The slip is now 520 ft. long by 90 ft. wide, and pro 
are made for lengthening it to the extent of from 90 ft. 
to 150 ft. The superintending civil engineer of the dock- 
yard has been instructed to report upon the subject. 


The Swansea Valley.—There has been a satisfactory 
output of pig at Messrs. Baldwin’s works at Landore. 
The output of steel has been about equal to the demand 
for tin bars. As rds the tinplate trade, the mills in 
working have been fully cnpleyet. 





Tue InsTITUTION OF Nava Arcuitects.—The fiftieth 
volume of the Transactions of the Institution of Naval 
Architects has just been published, and deals with the 
meeti held in London on April 8, 9, and 10 of this 
year. These were fully reported in these columns at 
the time, cute the papers also being reproduced in 
vol. Ixxxv. of ENGINEERING. The volume just to hand 
maintains the well-known standard of this Institution, as 
regards its record of transactions. The frontispiece this 
time is a portrait of the — Hon. the Marquis of Lin- 
lithgow, K T., G.C.V.O., G.C.M.G., who was President 
of the Institution from 1896 to 1900. The volume contains 
fifteen papers'and the discussions on them, and the last 
presidential address of the Right Hon. the Earl of 
Glasgow, G.C M G., at the close of seven years’ tenure 
of that office. Not the least interesting among the con- 
tents of this volume is a ‘‘ Contribution to the History of 
Tronclads,” by the late Earl Rosse. This consists of 
SS written in the years 1854, 1855, and 
1865, between the third Earl, the late E:ri’s father, 
and such men as Sir Howard Douglas, Sir John F. 
Burgoyne, Inspector of Fortifications, the Duke of New- 
castle, &c. The letters all have reference to the pos- 
— of introducing armour-plating on warships, with 
special reference, of course, to their use in the Crimean 
war then at its height. In the first letter of the third Earl, 
now published, the effect of gun-fire on iron plate is dis- 
cussed. The second and third letters are from Earl 
to Sir J. Burgoyne, roughly s ting the kind of vessel, 
and thickness and disposition of the armour-plate might 
take according to his views. Sir J. Burgoyne’s reply is by 
no means enthusiastic, but agrees with the desirability of 
experimental work on targets, as Earl Rosse suggested, 
before either going further or allowing the matter to rest. 
In the next letter, which is from Earl Roase to Sir J. Bur. 
goyne, the writer produced such authority as he had for his 
calculations. The next letter is one from the Earl to the 
Duke of Newcastle. Apparently the matter was hun 
up somewhere, for the Earl complains of having hear 
nothing more from Sir J. Bargoyne, and places his ideas, 
together with those relating to the necessary. target 
experiments, before the Duke. It ap that towards 
the close of 1854 steps were taken by the Government to 
carry out the target experiments suggested, for in the 
next letter from the Earl to Sir Baldwin Walker he 
8 of “your experiments at Portsmouth.” A 
letter written in 1865 from Earl Rosse to Sir J. 
Burgoyne explained his difficulties at getting the pro- 
position considered seriously in the right quarterr, speaks 
of the prejudices against science and everything belonging 
to it of the official personages of that time, and gives it 
as his opinion *‘ that the Lords of the Admiralty, though 
thoroughly conversant with routine business, had not 
the general knowledge n ry to enable them to deal 
with new subjects, and that if I,” continues the Earl, 
‘* wrote to them, they would merely throw the letter into 
the waste-paper basket.” Times are chi since then, 
to ay so there is no harm now in taking a little 
look at the interesting picture of the past reflected 
in these letters. The Dae nny was subsequently taken 
up more seriously and — batteries were put on the 
stocks, though not completed before the termination of 
the war in which Earl Seno hoped to see them render 
material assistance. Altogether this latest volume of 
the Proceedings of the Institution of Naval Architects 
is quite an interesting addition to the series, and, we 
may add, the illustrations are far superior to those ap- 
pearing in the transactions of others of our leading 
institutions. 





MISCELLANEA. 


AN endurance test for aeroplanes is to bs arranged 
some time in the autumn of next year, o ised by the 
Aero Club of France. The first prize will be 400/., both 
speed and endurance being taken into account. The race 
= be between two towns, and will extend over three 

ays. 


The original memoirs of Christian Doppler, who was a 
teacher of mathematics at Prague about half a century 
ago, and first announced his famous principle in 1842 in 
& paper on ** The Coloured Light of Dou e Stars,” pre- 
sented to the Bohemian Academy of Snience, have been 
arene by H. A. Lorentz in Ostwald’s “ Klassiker der 

aturwisenschaften.” Lorentz has added comments; 
——— does not always seem to have been an accurate 
re) er. 


The most recent return for the Prussian-Hessian Rail- 
ways shows that in the locomotive service of 37,156 men, 
16.07 per cent. are on an 8 hour schedule, 31.46 per cent. 
on an 8 to 10 hour schedule, 28.86 per cent. on a 10 to 12 
hour schedule, 19.41 per cent. cn 12 to 14 hours, and 4.2 
per cent. on 14 to 15 hours. Actually, in 1907, the hours 
worked by men in the locomotive tervice were as follows:— 
4.65 per cent., 8 hours or lees; 23.45 per cent, 8 to 9 
hours ; 64 per cent. 9 to 10 hours; and 7.81 per cant., 
10 to 11 hours. The number of men in this service 
working from 10 to 11 hours per day has fallen to 7.81 per 
cent. in 1907, from 28.21 per cent. in 1900, and the per- 
centages for the shorter hours show a corresponding in- 
crease. Similarly, in train seryice, from 74 r cent. 
of the men working 10 to Il hours per day in 1900, no 
more than 42.63 per cent. now work for this number of 
hours daily, while the pocentane working 9 to 10 hours 
per day has risen from 21.32 cent in 1900 to 43 80 per 
cent. in 1907, and those working 8 to'9 hours, from 3.81 
per cent. to 11.42 per cent. In the branches of the 
railway service the decrease of hours is equally marked. 


Ina paper read recently before the Acetylene Associa- 
tion of Chicago, Mr. Augustine Davis ore a nomber of 
figures relating to the cost of oxy-acetylene welding, &c. 
As his base figures Mr. Davis took the price of oxygen 
at 3 cents, and of acetylene at 1 cent per cubic foot, with 
labour at 30 cents per hour. As typical instances among 
those given we may cite the figures for welding metal 
3: in. to ,', in. thickness. For this a consumption of 
acetylene of 2.8 cubic feet per hour and of oxygen of 3.6 
cubic feet per hour is necessary, the latter at a pressure 
of 8 Ib. to 10 lb. per square inch ; 50 ft. of such metal can 
be welded per hour at a total cost per foot of 0.87 cent. 
With } in. to } in. material, 11.7 cubic feet of acetylene, 
and 15 cubic feet of oxygen at 14 lb. to 18 Ib. pressure is 
needed, 16 ft. of work being possible per hour at a total 
cost of 5.4 cents per foot. With 7, in. to 4 in. material 
32.5 cubic feet of acetylene and 41.Bcubic feet of oxygen at 
22 lb. to 27 Ib. pressure would be taken, only 5 ft. of work 
being accomplished per hour at a total cost of 37 cents 
per lineal foot. The cost with these Jarger sizes thus 
goes up very rapidly. In cutting steel by the same 
process, material up to 4 in. thick may be cut at a cost of 
4 47 cents per lineal foot at a rate cf 60 ft. per hour. 
Material from 4 in. to 14 in. thick costs 6.27 cents per 
lineal foot to cut, 50 ft. being accomplished per hour, 
while material rather over 1} in. will cost 10.05 cents per 
foot to cut, at a rate of 40 ft. per hour. 





Tue Frast INTERNATIONAL CoxGress ON Cotp: Erra- 
TUM.—On page 521 of our last issue we referred to a new 
type of refrigerating-machine as having been invented 
and shown 7 be Singriin. We are informed that the 
patentees of the machine are actually Messrs. Audiffren 
and Singriin, the invention being due to the Abbé 
Audiffren, at Grasse. 





_ Peace In THE Surpauitping Trapg.—It was a condi- 
tion of the recent settlement of the protracted dispute in 
the shipbuilding trade on the North-East Coast that con- 
ferences should be held to set up permanent machinery 
to deal with all future questions in dispute in the trade. 
Such conferences are held, and results are most 
hopeful. An agreement been drawn up, and_ will 
be finally considered at an adjodfned conference of the 
Shipbuilders’ Federation and representatives of the trade 
unions involved, to be held at Edinburgh on Saturday, 
preparatory to being brought before unions. 
agreement embraces all districts in the Federation, pro- 
vides that there shall be no stoppage of work, either of 
& partial or general character, until all the means 
vided have been tried, and failed, and extends to all ship- 


4 


yards and ship-repairing firms. 





= Cee oy Hone ol Corporation. — The 
amoun in wages dur six years endi i 
1907, inclusive, by the United States Beeel pane 
and the quantity of steel produced by the company in 
each year were as follows ; — 


Year. Wages. Steel. 

Dols. Tons. ‘ 
1902 .. Je én 120,528,343 8,197,232 * 
1903... ee ° 120,768,896 7,458,875 
1904 .. we 7 99,778,276 6,792,780 
1905. oe ee 128, Bh5 9,226,386 
1906 .. oe ee 147,765,540 10,578,438 
1907 160,825,822 10,876,742 


The wages paid per man employed were 716 dols, i 
1902, 720 dols. in 1903. 677 og in 1904, 711 dols, in 
1905, 725 dols. in 1906, and 765 dols. in 1907, The 
yee of steel made in 1902, 





Mi tous ‘im 1903, 46} tos in'1900 BIT toe ed 
n in 
524 tons in 1906, and 49} tons in 1907. a 
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SIX-COUPLED GOODS LOCOMOTIVE. FOR THE CALEDONIAN RAILWAY. 
CONSTRUCTED AT THE COMPANY’S WORKS, ST. ROLLOX, FROM THE DESIGNS OF MR. J. F. M’INTOSH, LOCOMOTIVE ENGINEER 
(For Description, see Page 546.) 
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Fie. 3 

Barrow anp District Association OF EnatneErs.— | F. Evitiqnew, M. Inst. C. E., M. I. Mech. E.. has been | hon. secretary Mr. J. W. Osborne, the society’s head- 
A new society has recently been formed in the Barrow elected the first president, and Messrs. G. H. Bannister, | quarters being 15, Victoria-avenue, Barrow-in-Furness. 
and District Association of Engineers, for the pu as| J. H. Boolds, H. R. Burnett, A. J. Campbell, J. |The opening meeting was held on the 2nd inst., when 
its name implies, of encouraging discussions, &c., on | McKechnie, C. C. Robertson, and E. Wadham, as vice- | Mr. Pettigrew delivered his presidential address, taking 
matters of scientific and engineering interest. Mr. W. presidents. The hon. treasurer is Mr. C. Evans, and the | as his subject the development of transport, 
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THE CHEMICAL ENGINEER. 


Our American cousins have this summer created 
two more national engineering societies—the Mining 
and Metallurgical Society of America and the 
American Institute of Chemical Engineers. The 
advisability of the formation of these two new 
professional bodies of engineers had been contested 
for some time. The American Institute of Minin 
Engineers had been in existence for at least severa 
decades, and it is not disputed that this Institute 
has done excellent work ; the new Society of Mining 
and Metallurgical Engineers has therefore been 
opposed as a rival. The American Institute of 
Chemical Engineers certainly has no direct rival. 
The Americans possess their Chemical Society, a 
very active society which has recently taken up 
the question of publishing abstracts of articles and 

pers with commendable energy, but not a body 
which could resent, so far, the foundation of an 
institute of chemical engineering. That they are 
now contemplating the organisation of a division of 
industrial and chemical engineering, and the publi- 
cation of a ‘‘ Journal of Industrial and Engineering 
Chemistry,” has only quite recently come to our 
knowledge. 

On the whole, we cannot but deprecate the 
multiplication of technical and learned societies. 
We might quote several examples of London 
societies. In order to make themselves better 
known, they publish proceedings or transactions, 
ibly both, though such unnecessary expense 
may almost crush them. To attract members and 
readers communications not strictly falling within 
the scope of the direct objects of the society are 
invited, lest the proceedings become monotonous. 
Though the secretary and the editor of the society 
may find it hard enough to obtain contributions, 
nobody can object. For science should be uni- 
versal ; the real scientist is the architect, not the 
brick-maker. But the result is that a number of 
independent societies struggle along with separate 
organisations, councils, offices, and journals, which 
might prosper as departments of a great physical or 
industrial institute. It is for this reason that we 
advocate reorganisation of existing technical societies 
in preference to new foundations. 
ut we think that the creation of the Ameri- 
can Institute of Chemical Engineering was a step 
in the right direction. An ee aoe 
had been appointed last year in Atlantic City, 
and the inaugural meeting was held in Phila- 
delphia this June. Dr. C. F. McKenna, of New 
York, who called the meeting to order, Dr. Samuel 
P. Sadtler, of Philadelphia, who was elected 

i. A. Hunicke, of St. 
Louis, Missouri, explained their ideas of the im- 
portance and scope of the work of the chemical 
engineer, and found the warm support of the meet- 
ing. By the end of June the new institute had 
eighty-five members on its roll. To the names 
mentioned we should add those of Mr. Edward G. 


59 | Acheson, the third vice-president, and of Mr. John 


C. Olsen, the secretary, of the Polytechnic Insti- 
We notice also that Dr. Eugen 


Canada, is one of the directors of this American 


564| Institute. The constitution of this Institute does 
565 | 0b, therefore, restrict the privilege of membership 


to American citizens. 





The objects of the Institute are to give the pro- 


fession of chemical engineers such standing as will 
justify its recognition Ty the authorities ; to raise 
the professional standard among chemical engi- 
neers, discouraging and prohibiting unprofessional 
conduct; to co-operate with educational institutions 
for the improvement. of the profession, and to 
encourage original work in chemical technology, in 
addition, of course, to publishing papers and to 
promoting good fellowship. Active membership is 
to consist of one grade only, candidates to be not 
less than thirty years of age, and proficient in 
chemistry and in some branch of engineering as 
applied to chemical problems, and to be at the time 
of election actively e ed in work involving the 
application of chemical principles to the arts. All 
candidates are expected to have expert knowl 

of at least one branch of applied chemistry. If the 
candidate does not hold a degree, the constitution 
demands ten years’ experience in chemical tech- 
nology ; if he possesses a degree from an approved 
university or technical college, practical experience 
of eight, five, or fewer years will .be expected. 
These conditions appear rather stringent. But as 
the new institute starts with a good nucleus of 
members, a few years may suffice to indicate where 
concessions should be made, if any be needed. The 
class of student members, one of the main resources 
or gathering-grounds of our great engineering insti- 
tutes, and the one which benefits most from the 
organisation, may be provided for in due course. 

t is rather astonishing that we should only now 
hear of the chemical engineer as a colleague of the 
civil and the mechanical engineer. We have had 
analytical chemists, and: office-boys who start as 
their assistants to. become their successors, and 
many a deplorable piece of blundering and time- 
honoured waste as a consequence. If diplomatic 
etiquette were recognised in the professions, the 
electrical engineer would, as junior, rank below 
the chemical engineer. As matters are, the elec- 
trical engineer occupies a commanding position, 
and the chemical engineer has no official status. 
There are works chemists, mostly in a subordinate 
position ; if they do advance, it is not as chemical 
engineers. The consulting chemist enjoys a better 
position, of course ; but if we compared the number 
of independent electrical engineers and of inde- 
pendent chemists, we should find a strange dis- 
proportion. That should not be so, and we believe 
that it will not long continue to be so. We have 
learnt that an electrical engineer should, in the 
first instance, be trained as an engineer. As such 
he has naturally to acquaint himself with the 
manipulation of switchboards, electric-lamps, and 
motors. he wishes to become an electrical 
expert, he has to study his special branch. 

The chemical engineer has certainly not a less 
difficult task and course of studies.. Chemistry 
has become an amazingly large field, and the 
boundaries betgreen applied and pure chemistry 
are even more owy than those between applied 
and pure engifieering. People may admit that ; 
but they do not consider it, and in practice they seem 
to forget that the solution of an apparently simple 

roblem may embarrass the expert. A cable has to 
laid in a sewer in which it is ex to acid or 
alkaline waters. The chemist of the works:is con- 
sulted. He is busy all the year round analysing 
brasses, testing the nickel-plating bath, or samp- 
ling clays ; he advises to the best of his knowledge, 
and the cable corrodes. A consulting chemist is then 
appealed to; he investigates a long time, sends 
in a long bill to console the impatient, and his 
final. suggestions are difficult to carry out. The 
invéstigation should be conducted on. the spot, and 
the works chemist cannot be blamed if his train- 
ing does not enable him to deal with complex 
chemical problems. Any research, however simple, 
presupposes acquaintance with scientific methods, 
to acquire which the chemist needs an efficiént 
training ; only a university or a technical college 
can impart that, and then only if sufficieut time is 
allowed. The high school is not to train him in 
some particular branch of manufacture. We quite 
agree with the view expressed. by Professor Kipping 
in his address to the Chemical Section -of the 
British Association, with which we. dealt last 
week, that it is a mistake to run large puddling 
furnaces at technical colleges for the benefit of the 
student of metallurgy ; it is a waste of money, and 
the student will feel helpless when he passes from 
his elegant models to the iron works. Many a 
chemical manufacturer prefers the chemist who 
cannot claim practical experience with the particular 
process he is to apply. Provided he be well-trained 
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in general, an original mind, not overawed by the 
spectre of old-established practice, may be the best 
choice. 

Large chemical works, of course, want their 
specially-trained chemists, as well as their expert 
engineers. It would be a mistake to amalgamate 
the two. The few great men—chemists and engi- 
neers in one—who have raised the large. chemical 
works to the position they occupy, to the envy of 
others, are exceptions; we cannot measure the 
average by their standard. But ordinary engineer- 
ing works, and smaller works of hybrid ¢haracter, 
should have chemical engineers on their staffs, not 
jacks-of-all-trades, but specially-trained men. They 
are hard to find at present, perhaps. Our colleges 
will have to train them. The difficulty will not 
remain pressing for any long period; once the 
demand is understood, the profession will soon fi)l 
up. Anyhow, chemical engineering is a neglected 
science. One of the best cultivated fields of chemical 
engineering is probably the lubrication industry; yet 
lubricating materials are still notoriously wasted 
and misapplied. We test for flash-point and vis- 
cosity, but do not know how the oil will answer 
under superheated steam. A little sulphur in 
the coal will do no harm if the es go up 4 
high smoke stack directly ; when the gases play 
upon metals the sulphur may do serious damage. 
It is waste to use expensive thermo-couples in 
works where experienced observers and the requi 
site auxiliary apparatus are not at hand; and it is 
greater waste not to attempt any temperature con- 
trol, since that generally means excessive heating to 
make sure of the desired result. The modern coke- 
oven, the internal-combustion engine, the oil-fuel 
grate, the preparation and application of alloys, the 
tempering of tools, the preservation of timber, 
and the utilisation of wastes in general, all offer 
problems which depend for their solution upon the 
co-operation of the engineer and the chemist. 
Both the engineer and the chemist will, we believe, 
profit when they are linked by the chemical 
engineer. 





THE FIELD-GUN ARMAMENT. OF 
EUROPEAN NATIONS. 

Tue present may be found a fitting time to con- 
sider the different types of field-guns which now 
form part of the armament of the various European 
nations, and annexed will be found data concerning 
these guns, arranged in tabular form. The necessity 
for reorganising their field-gun armament was recog- 
nised by the larger countries about ten years ago, 
and steps were then taken for the replacing of the 
earlier types which had been adopted, following 
upon the Franco-German war. The problems which 
were to be solved were very much involved, but 
both officers and scientists dealt with them at 
different intervals in a most efficient manner, 
and in connection with this work may be named 
General Wille, in Germany; Mr. Longridge, 
in this country; and Colonel—since General— 
Langlois, in France. Most of the specialists 
who took the matter in hand devoted particular 
attention to the very great possibilities which had 
become evident owing to the considerable progress 
made in the manufacture of steel, and they pro- 
posed utilising to their utmost the qualities of the 
comparatively new metal. They also had in view 
a reduotion in ~——e and a corresponding increase 
in mobility. Both these ends have been secured 
with varying degrees of success. The opinions which 
were put forward at the time by Colonel Langlois 
in regard to efliciency in firing, in regard also to 
the use of shields, led to better results still, and 
the French commanding officer may, in a very large 
measure, be considered as having fathered this 
special branch of the service. 

It is interesting to remark that in the relatively 
early days when improvements) in field artillery 
were commencing, no specialist had any very clear 
idea as to the improvement which was to form one 
of the most essential features of the new armament, 
and if a statement had then been made to the effect 
that the recoil of the gun and carriage on the firing 
ae 9 would eventually be completely checked— 

ides other improvements in this same line— 
this statement would very probably have been 
viewed in the light of an unattainable hope put 
forward by over-eager amateurs. Quick firing, at 


the rate of from twenty to twenty-five rounds per 
minute, with a gun of approximately 3 in. in calibre, 
is also now a feature which in the early days would 
hardly have been considered possible of attainment. 








Tue Fietp-Gun ARMAMENT OF EvropgaN NATIONS. 








Power of Gun : Mobility : Weight. 


2 . When ' , | ; Se tte, # P, of Gun and Limber 
Naticn. Calibre. Where Built and Typ>. Weight of Projectile, “‘ p, A 7 
| Adephed. and Muzzle Ve'ocity, Vo. |Pas - x -) > nes 
| aoe 8.400 kg. (18.5 Ib.) P, 1960 kg. (4320 1b.) 
tn osm | see {Scenes Wee, | 491 m. (1611 ft.) P}, 1920 kg. (4232 Ib.) 
Great Britain 3 in 1904 after étude of Vickers, Arm’ 5.700 kg. (12.5 Ib.) P, 1530 kg. (3372 Ib. 
> strong, and Ehrhardt types | “G02 mn Siags7 tt.) Py, 1520 ke. (8350 Ib;> 
75 mm. . , \ 7.240 kg. (15.96 Ib.) P, 1800 kg. (3967 Ib.) 
France { (2.95 in.) | } vi i Sein athe f 529 m. (1735 ft.) P), 1950 kg. (4297 Ib.) 
2 overnment (Poutilow), after 
Russia Hin. qt { modified étude of Krupp, Schneider, \ “seams fe) | By, MORE. (4276 Ibey 
[ 7 ‘ ; . (4276 lb. 
77 wm Government, with the col- 
Germany {| (8.0850) | 1905 { laboration’ of Krupp and \ ‘een r Theo Gers ik) 
} z * r , je - '. 
| 76.5 mm a) Government, with the col \ 6.700 k « " 
A y . (14.76 Ib.) P, 1750 kg. (3857 Ib.) 
Austria-Hungar Gin.) |} 1905 { Jaboration of Skoda and 700 kg. ( 
ogary { M65 J Ehrhardt J 500 m. (164C ft.) P,, 1800 kg. (3967 Ib.) 
Turkey { (2.05 in.) i} 1906 { a recctieive toh iis es Petts + soo Oes0 te , P 1800 be (8087 Ib.) 
ao a m. a g- , 
a { 75mm. | } 1904 { Krupp, without any previous | 6.5 kg. (14.32 Ib.) P, 1770 kg. (3900 Ib.) 
ee (2.95in) | competitive trials / ,500 m. (1640 ft.) P), 1740 kg. (3835 Ib.) 
Ital | 75mm. | \ 1908 J Krupp, without any previous | 6.5 kg. (14.32 Ib.) P, 1700 kg. (3746 Ib.) 
taly .. { (2.95 in.) | {| competitive trials = | f {510 m. (1673 ft.) P;, 1750 kg. (3857 Ib.) 
Sweden { (295 in) | } 1908 te Ages urcregen ) SP 3 Cen np P, 1800 sp (8087 Ib.) 
. . : , 4 , 
75mm, | Krupp, after competition) | 6.5 kg. (14.32 Ib. P, 1865 kg. (4110 Ib. 
Belgium { (2.95 in.) | } 1904 } mht. ae se rf B00 na. (1640 ft.) Pj, 1790 kg. (3945 ib} 
5mm. | a 6.75 kg. (14.87 Ib.) P, 1935 kg. (4264 1b.) 
Denmark { (2,95 in.) i} 8) See Coa, 500 m. (1640 ft.) P}, 2050 kg. (4618 Ib.) 
i - } Krupp, afcer competition iain 
Holland {) (2.95 in:) i} iees { |. Se Cees aes ee } 500% (1640 te) Pi, 1810 eg. (3080 Ib.) 
| ee 
| ii aie ) { Krupp, after competition 6.350 kg. (14 Ib.) P, 1750 kg. (8857 Ib.) 
Switzerland .. } . 1903 | with Schneider, Ehrhardt. g. , 
{ | 2.95 im) f Cockerill, and Skoda 485 m. (1591 ft.) | Py, 1820 kg. (4011 Ib.) 
Bulgaria {| Goin) |} 29 {|*tion ‘with mrapp meet} Senet) | Bi IBD Re. Grom Ie} 
; " a | 1 17 x . 
Susans | 75 mm \ 1904 { Schneider, after competi \ 6 5 kg. (14.32 Ib.) P, 1750 kg. (8857 Ib.) 
Oreug { | (2.95 in.) em Krupp ‘ 500 m. (1640 ft.) P}, 1820 kg. (4011 Ib.) 
| neider, after competi- » - 
smin.. {| it; |} mos { “Sense tree See | GRE GaN | Tue aa 
Schneider, after competition | 7 
Servia.. { Ges in) } 1906 { with Krupp, Ehrhardt, and } oy aoe) r = s. on ma 
2, Y 8 ji .), , . : 
} Schneider, after competition 
(| 75 mm. - { 6.5 kg. (14.32 Ib.) P. 1800 kg. (3967 Ib.) 
Greece {| (2.96 in.) ‘} PL a errs nc] 600 m. (1640 ft.) P}, 1790 kg. (8945 Ib.) 
75 we. * 4 { |\Schneider, after —, of . > 
i : plans of various builders 6.5 kg. (14.32 Ib.) out 
Norway {| oom) } 1899 | and trials at Creusot and 550 m. (1804 ft.) P, 1850 kg. (4077 Ib.) 
( (2. 6 in.) | Bact afte tition 
z 95 in. rhardt, r competition 
Norway stg | Standin 1901 { with Schneider and St. \ 6.5 kg. (14.82 Ib. wen A Oot 
a ae i eee | 
* NA. = “neuer Art” (“ew Pattern). 


The researches which were actively being carried 
out in the different French arsenals and private | 
works all tended to the achievement of both the) 
latter conditions ; these researches proceeded on | 
independent lines, for, as is well known, the French | 
artillery officers do not apply to private works for | 
any designs, these being got out and followed by 
the service with the greatest secrecy. 

The French artillery officers succeeded first in 
building what may be styled a modern weapon, and 
the service adopted in 1897 the field-gun which may 
be said to still form its armament. The French 
private works followed very closely, and had built, 
as early as 1898,a new field-gun ready for action. 
In Germany satisfactory results were arrived at, 
we believe, hardly before 1900; while we, in this 
country, succeeded later still, owing to our time 
and resources being almost entirely taken up with 
the construction of naval guns. In a general way, 
it may be said, therefore, that both from the tech- 
nical standpoint and from that of tactics, the quick- 
firing field-gun, practically as we now know it, 
commenced to be acknowledged in military circles 
in 1904 only,.or thereabouts, except in France, 
where a notable step forward had already been 
taken. 

All the European nations have now selected 
their new field-gun, and in this respect they already 
have, or will soon have, in their forces a modern 
type of field-gun armament. The general particulars 
for each country are stated in the table to which 
we have already referred. 

There are many points in common between the 
various guns, a 6.5-kilogramme (14.32-lb.) projectile, 
fired at a muzzle velocity of 500 metres (1640 ft. ), 
having been very generally adopted as a standard. 
Our 18-pounder, the French and the Russian guns, 
however, exceed this power. On the other hand, 
the German, Dutch, Turkish, and Swiss guns are 
of lower power. The question of mobility may be 
said to have been settled by deciding upon a weight 
averaging 1800 kilogrammes (3967 lb.). Among 
the types having the least power there are some 
whose mobility is not very striking, the Dutch 
and Swiss armament, for example, because their 








ammunition wagons are as heavily laden as 


those of other types. Our own 13- pounder is 


by far the lightest. 


THE BREWERS’ EXHIBITION. 

The thirtieth annual exhibition and market of 
machinery, appliances, and produce used in the 
brewery and distillery trades was opened at the 
Agricultural Hall, Islington, on Saturday last, the 
17th inst. Naturally, the bulk of the exhibitsare of a 
somewhat special character, but many of them are 
nevertheless interesting, as cleverly-designed and 
well-constructed pieces of mechanism. 

One notable exhibit consists of specimens of 
glass enamelled tanks, shown by the International 
Pfandler, Limited, of 301, Birkbeck Bank Chambers, 
London, W.C. The tanks in question are used 
either as fermenting vats or as storage tanks. Each 
tank is built up of flanged steel rings 2 ft. 6 in. deep 
and up to 10 ft. 6 in. in diameter, and one used in 
an American brewery is stated to be 100 ft. long. 
On the interior the steel is covered with a smooth 
and unbroken coating of a glass enamel, melting only 
at 2000 deg. Fahr., or but little below the melting 
point of the steel to which it is applied. The 
heating of the rings to melt the enamel is effected 








‘in huge reverberatory furnaces, in which the ring 


stands on a revolving table, thus ensuring that all 


‘psrts are uniformly heated. The coating obtained 


has certainly an excellent surface, and is said to 
adhere perfectly, even when the tanks are subject 
to considerable changes of temperature. ; 

A very simple and ingenious bottle-labelling 
machine is exhibited by Messrs. Victor A. Smith 
and Co., Limited, of Nottingham. The machine 
consists essentially of a slightly inclined table, on 
which the bottles are placed by the boy attending 
the machine, and down which they immediately 
roll. At the bottom of the incline they pass first 
over a mucilage brush or pad, and then roll over 
a case containing labels, one of which adheres. 
The attendant’s work consists, therefore, merely 
in placing the bottles on the incline and removing 
them when they have picked up their labels. The 
makers claim that with this machine a boy can 
label over 2000 bottles per hour. x, 

A varied and interesting exhibit is on view at 
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the stands in the joint occupation of Messrs. H. 
Pontifex and Sons, Shoe-lane, London, and Messrs. 
Bennett, Sons, and .Shears, Limited. ~The most 
noteworthy exhibit is, perhaps, a complete beer- 
chilling and carbonating and clarifying plant for the 
production of non-deposit beers. The beer is first 
passed into & horizontal brine-cooled cylinder, 
where its temperature is reduced to about 29 deg. 
or 30 deg. Fahr. Catbonic acid gas is then forced 
into it under pressure, and the temperature being 
low, the gas is readily absorbed, a process which is 
hastened by ‘‘ rousing” the liquor with revolving 
paddles. This done, the beer is next passed 
through a filter-press, in which the filtering medium 
consists of pulp pressed into cakes. This material 
has the advantage that it can readily be ‘sepa- 
rated for washing and afterwards be re-pressed 
again into a new filter-slab. A large tin-lined 
copper pressure -tank, an excellent example of 
coppersmith’s work, is also shown at this stand. 
Another interesting exhibit is Sheard’s emulsify- 
ing-machine, which is stated to be capable of 
producing in one operation absolutely permanent 
emulsions ; it has been designed with a special 
view to the requirements of manufacturing drug 
gists, making the cod-liver oil emulsions now in 
such common use. The arrangement consists essen- 
tially of a horizontal cylinder mounted on hollow 
trunnions and caused to rotate in one direction at 
a speed of 150 revolutions per minute, whilst a 
series of paddles inside it are driven in the oppo- 
site direction at a speed of 600 revolutions per 
minute. The mucilage forming the suspending 
medium for the oil is placed in this tank, whilst 
the oil is shot in, a drop at a time, through a very 
fine tube passing through one of the hollow trun- 
nions. An air-vent is provided through the second 
hollow trunnion. The machine is said to divide 
the oil into extremely minute drops, yielding a per- 
fectly white and permanent emulsion. 

At their stand Messrs. G. J. Worssam and Sons 
show a small CO, refrigerating plant. It is often 
stated that carbonic anhydride plants are unsatis- 
factory in any but temperate climates, but Messrs. 
Worssam inform us that they have a number giving 
every satisfaction in the meat markets of Rio de 
Janeiro. A mortice-wheel, 6 ft. in diameter, with 
teeth 9 in. wide by 24 in. thick, forms another 
interesting object at this stand, the more so in 
that such wheels are now seldom seen, owing 
largely to the scarcity of suitable timber and the 
accuracy and comparative cheapness of modern cut 
gears. At the best, however, the latter are never 
as silent as a mortice-wheel, which, moreover, under 
favourable conditions wears well. Messrs. Worssam 
state they have had them at work for forty-five 
years before being worn out. The teeth of the 
wheel shown are of hornbeam, which is now some- 
what difficult to procure. The wheel is intended 
to run at 60 revolutions per minute, and to trans- 
mit 90 horze-power. A special form of coil for 
heating brewers’ vats is also on view at this 
stand. The heating coils are placed at the bottom 
of the vat, and are liable to become coated with 
scale deposited from the salts dissolved in the 
water. ‘To facilitate cleaning, therefore, Messrs. 
Worssam arrange their coils so that one length of 
pipe at a time may be removed for cleansing with- 
out affecting the rest. A fine specimen of coiled- 
pipe work is also shown here. The pipes from 
which such coils are made are obtainable only in 
16-ft. lengths or less, so that for a long coil two or 
more ‘“ must be welded together. This 
Messrs. Worssam accomplish by means of the 
acetylene blow-pipe, which they find to be as con- 
venient in use as, and more economical than, elec- 
tric welding. 

Messrs, i. J. West and Co., Limited, of 197, 
Southwark Bridge road, show a bottling-machine 
specially designed to prevent waste of beer when 
defective bottles are inadvertently placed in the 
machine. -The bottle to be filled is placed by 
the attendant on a foot, and is then automatically 
taised by this foot so that its mouth presses 
liquid-tight against the of the bottling-head. 
From this a long tube descends into the bottle. 
Through this tube, at the outset, air only enters 
the bottle, until the pressure within the latter is 
the same as that over the beer in the con- 
tainer. When this equilibrium is established a 
Gifferential valve in the head opens automatic- 
ally, and allows the beer to flow by gravity into 
the bottle, which it enters, therefore, as a still 
liquor, instead of a frothy one. Should the bottle 
be defective, the air escapes through the crack or 





hole, and thus the pressure never rises inside the 
bottle high enough to cause the opening of the 
differential beer-valve. Another machine shown is 
intended for bottling mineral waters, and embodies 
the idea of cooling these before carbonating them. 
When thus cooled they absorb the gas much more 
readily, so that a high degree of carbonation is 
obtained in the bottle without excessive pressure 
in the machine. 

A small CO, refrigerating plant shown by Messrs. 
West is noteworthy for the form of compound- 
compression pump used. A section through this 
compression pump is represented below, and, as will 
be seen, the high-pressure cylinder really forms a 
part of the low-pressure piston. The gas from the 
cooler enters on the left. Of it a part goes through 
the port shown to jacket the high-pressure cylinder, 
whilst the bulk is drawn in beneath the low-pres- 
sure piston through the automatic suction-valve 
shown in the lower left-hand corner. On the 
return-stroke this gas is compressed beneath the 
descending piston, and is delivered through a valve, 
in the latter, into the high-pressure cylinder, which, 
as stated, forms an extension of the low-pressure 
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piston. On the up stroke this gas is further com- 
pressed and delivered through a valve in the high- 
pressure piston, asshown. Equal work is done on 
the up and down strokes of the compressor, which 
runs very quietly. A very simple and ingenious 
gravity conveyor, an improvement of an American 
pattern, is also shown by Messrs. West. ‘Essen- 
tially this conveyor consists of a‘sort of ladder laid 
at an incline which may be as little a8 2 per cent. 
Each spoke of the ladder is in actual fact a roller 
running on ball-bearings) A case or’ box placed 
on the top of the ladder travels by gravity down 
to the bottom. Curves present no difficulty, a 
slight superelevation causing the case to take the 
curve automatically, without the slightest tendency 
to over the edge. At these curves Messrs, 
West make the rollers in two independent lengths, 
thus reducing the amount of slip. - ‘ 
Motor-wagons are shown by Messrs. William 
Allchin, Limited, of Northampton, and Mann’s 
Patent Steam Cart and Wagon Company, Limited, 
of Hunslet, Leeds. The machine shown by the 
latter firm has a tare weight of 2 tons 19 cwt. 
These lighter wagons, being entitled to travel at 
higher speeds than the heavy pattern, cover, in 
practice, longer distances per day, sometimes as 


much as 70 miles. The heavier type, however, has 
no mean daily radius, and Messrs. Mann state 
that one now at work is averaging 50 miles a day. 
The relative advantages of the steam-wagon and 








steam-tractor are highly-disputed points. It is 
generally recognised that for town work the greater 
manceuvring abilities of the wagon give it a con- 
siderable advantage, and it is generally better 
sprung, since the intermediate and differential 
shafts lie in the same horizontal plane, so that a 
considerable range of vertical motion is possible 
without the teeth failing to gear properly ; but, on 
the other hand, axle weights being greater, very 
strong springs are welt wn The wagon shown by 
Messrs. Mann is provided with a system of double 
springs, the wagon body being mounted by springs 
on the frame, which, through a second set of springs, 
transfers its load to the wheels. The maximum 
load on the back wheels when laden is 4 tons 
15 cwt., which is, it will be seen, well below the 
6-ton limit. 

A steam-tractor, built to conform to the Motor- 
Car Act, is exhibited by Messrs. Fodens, Limited, 
of Sandbach, Cheshire. This has been slightly 
altered in detail since it appeared at the Koyal 
Show at Newcastle. In the older pattern the 
brake-shaft passed through the water-tank, but is 
now arranged to pass across the foot-plate just in 
front of it. The drive is taken to the wheels 
through an Oldham coupling, which gets rid of the 
objection of inefficient springing, often urged against 
these small tractors. Tn place of the } in. or so of 
play which is about the limit of possible vertical 
movement with tractors built on strict traction- 
engine lines, the use of this coupling has enabled 
Messrs. Foden to allow a vertical play of 14 in., 
which is ample, in view of the fact that the load 
on the back axle never exceeds 3} tons. An im- 
portant advantage claimed for the tractor is the 
reduction of idle time rendered possible by using 
one tractor to several trailers, one of which can 
be laden or unloaded whilst the tractor moves off 
with another. This feature is, however, said not 
to be entirely popular with the drivers. 





THE LATE MR. HENRY CHAPMAN. 

INFORMATION of the somewhat sudden death of 
Mr. Henry Chapman will awaken deep regret in 
the wide circle of engineers who have enjoyed his 
friendship, and the still wider company who have 
appreciated the great service he has rendered to 
the development of the Continental market for 
British mechanical productions. This service gives 
him his claim to recognition among the engi- 
neers of the day perhaps more than his original 
mechanical work, although in this latter respect 
he merits an honourable place in connection with 
modern practice. It is true he was not an in- 
ventive genius, like some of his coadjutors and 
intimate friends, as Arthur Paget, Ralph Tweddell, 
Peter Brotherhood, and others who might be 
named, but he was a sound mechanic ; and his keen 
discernment and honest criticism of promising 
proposals was a ‘great factor in the evolution of 
many beneficent inventions. These qualities, com- 
bined with high integrity and honesty of purpose, 
readily won the confidence of his numerous clients, 
and during the past half century he exercised a 
most powerful influence in the development of a 
European demand for British engineering produc- 
tions. 

Indeed, it might almost be said that his Continental 
associations were the outcome of heredity as well 
as temperamental characteristics. He was born at 
Dieppe on March 14, 1835, the second son of Mr. 
George Chapman, for nearly half a century the 
widely-respected British Consul at the French 
port, and until now remembered for his urbanity 
and hospitality. Like his elder brother George, 
who died about six weeks ago, the subject of this 
memoir was educated at a private school at Lewes, 
There he developed an aptitude for applied mathe- 
matics, which Jaane the choice of engineering 
asa profession. When seventeen years of age he 
began a five ycars’ apprenticeship in the works at 
Manchester. of Messrs. Sharp, Stewart, and Oo., 
oing through the different departments. The late 
Mr. Charles P. Stewart, with his well-snown un- 
failing judgment of character, selected Mr. Chap- 
man, upon the completion of his apprenticeship in 
1857, to represent the firm in Paris. Then, and 
for many years afterwards, Messrs. Sharp, Stewart, 
and Co. did an extensive business with French, 
Spanish, and Dutch railways, and in this' work the 
young representative performed useful service, his 
intimate knowledge, acquired by keen observation 
and close application to study in the workshops, 
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enabling him to assist the railway authorities in 
formulating their requirements. 

His skill in this direction discovered itself at an 
early stage, and thus during his second year in 
Paris—in 1858—he established a business as a con- 
sulting engineer, continuing to represent his old 
firm, although not exclusively. From time to time 
he added the representation of other firms of 
machine-tool makers and general engineers, and he 
was engaged by many of the Continental railway 


companies in providing designs and specifications 
for rolling-stock, and in one or two cases even for 
bridges. It was only natural that the French and 


other nations should de- 
sire, with the uisition 
of knowledge and experi- 
ence, to construct their 
own locomotives, rolling- 
stock and permanent- way 
materials, and thus there 





exponent of its value, not only on the Continent, 

but also in this country. It is only fair to Con- 

tinental engineering to add that the commercial 

dealing in invention was reciprocal, and among the 

most important applications in Britain of foreign 

samy negotiated by Mr. Chapman was the well- 
nown Giffard injector. 


Mr. Chapman was early associated with the| pa 


application of water under high pressure, his ex- 
perience of hydraulically-operated tools making him 
a convert to the system. Thus he became one of 
the promoters and a director of the Hull Hydraulic 
Power Company, which was the pioneer of the 





stirring times he conducted his Continental busi- 
ness from the Metropolis. After the war he con- 
tinued the Paris office as his principal establish- 
ment. His energies were divided between the two 
cities, and he took an increasing interest in the 
P i of the technical societies. His only 
contribution to the institutions, however, was a 
per read at the Institution of Mechanical Engi- 
neers in 1881 on ‘‘ The Farquhar Filtering Appa- 
ratus.” He entered the Iron and Steel Institute in 
1872, became an associate-member of the Institution 
of Civil Engineers in 1872 and a member in 1879, 
and joined the Institution of Naval Architects in 
1889, on the recommenda- 
tion that he ‘* contracted 
for most foreign navies, 
supplied the French Navy 
with air-compressing ma- 
chinery and torpedo en- 
gines and a set of engines 





was created a demand for 
machine-tools and mecha- 
nical plant generally. Mr. 
Chapman then found a 
field for his energy in the 
planning of workshops 
and their equipment, and 
in the supervision of the 
earlier attempts at manu- 
facture. When the late 
Ralph Tweddell evolved 
his system of applying 
hydraulic power to ma- 
chine-tools, he found a 
sympathetic and helpful 
adviser, and later a strong 
advocate, in Mr. Chap- 
man, and one of the first 
and most exclusive ap- 
plications of the Twed- 
dell system was in the 
plate - working shop in 
the Toulon Dockyard, 
the installation being car- 
ried out according to the 
eee of Mr. Chapman. 

. Mare _ Berrier-Fon- 
taine, thethen responsible 
authority at Toulon, was 
won over to the system by 
Mr. Chapman’s advocacy, 
and there was fitted up at 
the dockyard a complete 
plant, including flanging, 
punching, bending and 
riveting tools, portable 
riveters being applied for 
the first timeto the rivet- 
ing up of the shell-plates 
of warships. The shop, 


equipped principally by 
the Hydraulic Engineer- 
ing Company, of Chester, 


was to the general public 
a nine days wonder, be- 
cause of the absence of 








for a French armour-clad 
cruiser.” It was, however, 
with the Institution of 
Mechanical Engineers 
that he was most closely 
identified. He became a 
member in 1866, and was 
first elected to the Coun- 
cil in 1878, and continued 
until 1880; he was re- 
elected in 1899, and in 
1907 became a vice-presi- 
dent. During the Paris 
meetings of 1867, 1878, 
and 1889 he served as 
honorary local secretary, 
and rendered invaluable 
services. He acted in 
the same capacity for the 
Iron and Steel Institute 
in connection with their 
Paris meeting in 1889. 
In 1886, when about a 
hundred of the engineers 
of the Association des In- 
génieurs Sortis de I’Ecole 
de Liége attended the 
London meeting of the 
Institution of Mechanical 
Engineers, Mr, Chapman’s 
services were requisi- 
tioned. Indeed, at inter- 
national meetings of engi- 
neers generally he was 
the embodiment of the 
entente cordiale. Similarly, 
he exercised a most im- 
portant influence in con- 
nection with the succes- 
sive Paris Exhibitions. 
Such services were re- 
warded on several occa- 
sions by much cherished 
ep of plate. 

ut still more pleasur- 
able to him was his elec- 
tion as a life member of 








sound, while to engineers 
it was a subject of keen 
interest. A valuable paper 
on the subject, contri- 
buted by Berrier- 
Fontaine, was read at 
the meeting of the Insti- 
tution of Mechanical .En- 
gineers held in Paris in 
1878. 

Many other important 
inventions were intro- 
duced under the same 
auspices into France and 
other countries, includin 
Merryweather’s steam fire-engines, Brotherhoud's 
three-cylinder engine, air-compressors, and reser- 
voirs for torpedoes, and L, Sterne’s emery machinery 
and refri ng Eee It was Mr. Chapman who 
condu on ae mt — Brotherhood, the 
ee tions which resulted in the recognition by Mr. 
Whitehead, of Fiume, of the Brotherhood A nes 
in connection with torpedo-engines. Seller’s steam- 
hammer was another invention introduced, the 
—. being are! = the Cherbourg — “ee 

ox’s corruga ue was largely applied upon Mr. 
Chapman's recc dation wien the ine Mr. 
Arthur Paget invented his hosiery-machine, he found 
in Mr. Chapman a stimulating coadjutor and « useful 








London and Liverpool companies, of which he was 
also a director, and later the chairman. He was, 
too, the chairman of the Hydraulic Engineering 
Company, of Chester. Another concern in which 
he took an active parts to the advantage of the 
—-. was the Employers’ Liability Assurance 

mpany, Limited, which was organised when 
Parliament first made employers responsible for 
accidents. From the commencement of the com- 
pany he was a director, and in later years vice- 
chairman 


Prior to the siege of Paris Mr. Chapman had 
established an office in Parliament-street, London 
(moving later to Victoria-street), and during those 





the Société des Ingénieurs 
Civils de France, his 
decoration by the French 
Government in 1878, as 
Chevalier of the Legion 
of Honour, and his pro- 
motion to the rank of 
officer in 1889. 

On all sides his tho- 
roughly sound judgment 
was often sought and 
acted upon, and thus he 
became highly respected 
by the Government and 

other public authorities in France with whom he 
came in contact. He was appreciated, too, for his 
many social qualities. These were not surface quali- 
ties merely. Indeed, to those who had not the 
privilege of intimate acquaintance with his character 
he might at.times have seemed cynical. His humour 
was dry, almost caustic, but under the thin crust 
there was another character, only disclosed to 
his intimates. He was.a connoisseur in art ; and 
even in his office he surrounded himself with 
pleasant environment. There, at the clubs, and 
in his social circle, he was an ever - interest- 
ing companion, rich in reminiscences, wise iD 
counsel. Thus he continued to his friends until 
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a fortnight , when his old enemy, the gout, 
ine in the intensity of its attacks. jd 
year or 80 the action of his heart had given cause 
for misgiving, and a two months’ sojourn at 
Brighton failed to give relief. It was only, how- 
ever, towards the end of last week that there was 
anxiety, and even so the end came suddenly on 
Sunday evening, the 18th inst., to the grief of his 
wife and grown-up son and daughter, who will have 
the sympathy of a large circle of Mr. Chapman’s 
friends and engineering colleagues. The remains 
were cremated at Golder’s Green on yesterday after- 
noon, but in accordance with Mr. Chapman’s 
characteristic .simplicity of character the obsequies 
were quiet, and only his most intimate friends were 
present. 





THE INTERNATIONAL CONFERENCE 
ON ELECTRICAL UNITS AND STAN- 
DARDS.—No. II. 

In our last issue we brought the proceedings of the 

Conference up to the plenary meeting of Wednes- 

day, October 14. The technical committee re- 

assembled in the afternoon of that day to a protracted 
meeting, which was followed by a meeting of the 
sub-committee consisting of Messrs. Benoit, Car- 
hart, Jaeger, Rosa, Smith, and Weber. Opinions 
differed widely as to the two chief questions before 
the meeting—the exact value to be assigned to the 
electrochemical equivalent of silver in Resolution 

VI., and the electromotive force of the cadmium cell 

—and the whole subject came up several times again. 

Professor Roiti wished to add a 2 ora 3 after the 

0.00118 gramme (or 1.118 milligramme) of silver ; 

Professor Lippmann also considered the 1.118 too 

small; Professor Eric Gérard (Liége, Belgium) 

admitted that the 1.118 was probably too small ; 
but as the international ohm was probably too 
great, the two errors would compensate one another 
in bringing the international volt very close to the 
true value. Professor Weber was in favour of 

1.11825, especially as some countries had not legis- 

lated on the point yet, and ought to be offered the 

most exact value. Dr. Lindeck and Professor 

Warburg deprecated changes which would disturb 

continuity and produce confusion ; the international 

standards corresponded to the metre and kilo- 
gramme, which were re by certain masses 
of platinum, not scientifically defined magnitudes to 
be brought into perfect accord with their absolute 
values. Mr. Trotter objected to the 00 after 8 as 

he had objected to the zeros in the ohm, 106.300. 

Dr. Carhart pointed out that electrical units had 

been in an unsettled condition ; we had to be loyal 

to the progress of science, a statement with which 

Dr. Stratton, Dr. Haga, and Mr. Asano concurred, 

while Professors Kusminsky (Austria) and Egorow 

(Russia) were particularly anxious to have the ques- 

tion fixed. 

When, at 10.30 a.m. on Thursday, October 22, Dr. 
Glazebrook invited continuation of the deliberation 
on these problems and on the Specifications A, B, O, 
of the mercury ohm, the deposition of silver, and 
the standard cell, opinions differed as widely almost 
as the previous day, though during the discussion 
of some other details the disagreement did not at 
once become apparent. The original specifica- 
tion of the ohm, as drawn up by the Reichsan- 
stalt, had required that the mercury tube should 
be filled in a vacuum. Objection having been 
taken, the Committee had thought best to omit 
the paragraph ; this was accepted on Thursday. 
But Professor Roiti raised the question again, 
as soon as it had been ed that the elec- 
trical measurement ec to-uaie as closely as 
possible to 0 deg. Cent. and be reduced to 0 deg. 
Cent., a proposal to which Mr. Benoit had taken 
exception. Mr. Bendéit also maintained that a 
vacuum was not necessary for filling ; he had not 
observed any difference in tubes filled in vacuo and 
under ordinary air pressure. Dr. Jaeger and Dr. 
Lindeck insisted that a tube filled in air had a 
greater resistance and was less permanent, and 
they could not accept Dr. Rosa’s suggestion to 
define the vacuum as not exceeding 10 millimetres 
of mercury. Mr. F. Smith stated that he agreed, to 
& considerable extent, with Mr. Benoit ; of course, 
the mass of mercury filling the tube would not be 
the same in the two cases; but that would not 
affect the specification ; yet he preferred a vacuum. 
On Mr. Trotter’s inquiry, Dr. Lindeck mentioned 
an interesting observation made by Helmholtz in 
1892, that when adrop of petroleum was passed 
into the tube, the oil would creep up between the 


- wall and the m and displace the air 
Im on the glass. The filling was finally left to 
the Notes to be issued by the Conference, as already 
stated, and, on Dr. Lindeck’s proposal, at least five 
mercury columns and three fillings of each tube 
were stipulated for every determination. On the 
question of preparing the solution from which the 
mercurous sulphate is precipitated, the Com- 
mittee almost went wrong by a misunderstanding. 
Professor Arrhenius objected to the term ‘‘strong” 
acid, and when Dr. J: r ~~ that nitric 
acid, or hydrochloric acid, would answer just as 
well as sulphuric acid, the Committee almost put in 
nitric acid; the term ‘‘strong” acid was lly 
— As to the temperature coefficient of the 
eston cell, Dr. Wolff's formula was adopted :— 
Ex = Ezy — 0.000046 (¢ — 20 deg.) — 0.00000095 (¢ - 20)? 
+ 0.00000001 (¢ — 20)%. 

The neutrality of the solution of cadmium sul- 

=. it was resolved (Arrhenius), is to be tested 
y means of Congo red. 

Then the 00 after 1.118 milligramme of silver 
came up again. The sub-committee had re 
that ‘‘ if any change be made, it should be 1.11820.” 
But Dr. Lindeck objected that they had not agreed 
to a change, which would involve a change in 
German legislation, for instance. In their draft 00 
had been added after the 8. That was to signify 
that for practical. pur the 118 was sufficient, 
but that for precise scientific work the value 11800 
was to accepted. He therefore suggested the 
addition of the 00 in the specifications. 

Dr. Glazebrook recommended this proposal to the 
serious attention of the Committee. They had to 
think of scientific as well as of technical work, and 
the impression should not be created that all 
accuracy was confined to 1 part in 1000; it was 
for this reason that the 00, though insignifi 
cant figures, should be added. Dr. Lippmann had 
previously suggested that. it was advisable to speak 
of ‘‘ national,” as well as of international interests ; 
the ampere did not,exist practically; as it always 
disa, d in measurements based on the ohm 
and the volt ; to add the 00, though we knew the 
2 to be more correct, was an error; and it did 
not matter where the addition was made, in the 
resolution or in the Notes. Professor Warburg 
replied that it was acknowledged that the: inter- 
national ampere differed from the true; that was 
not an error. Dr, Carhart urged the desirability 
of the closest ent, and as the Conference 
had. defined the ampere by the silver coulomb- 
meter, it was surely consistent to do that on the 
basis of the latest information available. Dr. 
Rosa, agreeing with Professor Oarhart, reminded 
the meeting that Chicago had fixed a value for the 
volt ; when this value had soon been 
proved to be wrong, some countries had adopted the 
corrected value. Motions were proposed by Pro- 
fessor Roiti, Dr. Haga; and others. 

The discussion was continued in the afternoon, 
when Professor Warburg once more emphasised 
that the change to 11182 would create confusion as 
to the new and the old ampere; we should have, as 
Dr. Lindeck later put it, to speak of the ampere of 
a certain year, as of a certain t; of motor-car. But 
finally the Committee accepted the value 111820 by 
eight votes against five — one delegate keeping 
neutral—in a small meetiog of 15 (out of 24) mem- 
bers. When the Committee proceeded to aiscuss 
wire standards, the question of a permanent com- 
mission was raised, and\it was pointed out by Dr. 
Rosa and Mr. Trotter that the standard interna- 
tional ohms of the various laboratories were not 
quite in agreement with one another...” 

The third plenary meeting was opened by Lord 
Rayleigh on Friday, October 16, at 10.30. Mr. 
Leopold I. Weiss, in taking his seat as delegate of 
the Federated States of Brazil (he is technical chief 
of the telegraph department), explained his _ 
tion as to the main resolutions passed. en 
Dr. Glazebrook presented the interim report of the 
Technical Committee concerning the discussions we 
have just abstracted. The meeting approved of the 
issue of Notes detailing the experimental methods, 
and also of the international ohm according to the 
definition which we gave last week (106.300 centi- 
metres, 14.4521 grammes of mercury). Butin intro- 
ducing the proposal as to the electrochemical equiva- 
tent of silver Dr. Glazebrook went back to Resolu- 
tion VI. (as we printed it last week on page 520). 
He fully explained his reasons. The 1118 was sufii- 
cient for all technical purposes ; for scientific work 








| we wanted more decimals, to be in harmony with 


our constants. In the case of the ohm we had 
added the 00 to the 106.3, and he proposed to 
follow that example, as it would not create ariy 
discrepancy. To refer the question to the Perma- 
nent Commission (not yet debated upon) would 
mean to leave that important question undecided 
for some years, and to fail in their duty. Dr. 
Warburg seconded this motion ; Professors Lipp- 
mann and Roiti objected at considerable length. 
Lord Rayleigh then intervened, urging the neces- 
sity of a decision. The result of the voting was 
twenty-one States for 1.11800 milligramme ; three 
States (France, Italy, and Canada) against. 

Dr. Glazebrook then reverted to the phrase in 
Resolution II. (compare page 519 ante), ‘‘for the 
purpose of trade and commerce,” to which, in 
agreement with the wording of the invitation 
issued by His Majesty's Government to the different 
States, he su ted to substitute ‘‘as a basis for 
legislation.” Dr. Warburg seconded this proposal. 
Mr. Trotter preferred the phrase ‘for electrical 
measurements,” and moved to that effect. When 
Lord Rayleigh reminded him that the representa- 


rted | tives of one country could not move more than one 


resolution, Dr, Rosa took Mr. Trotter's motion up, 
and Mr. Higman seconded it. After further discus- 
sion, Dr. Glazebrook accepted the combined phrase 
“for the pu of electrical measurements and 
as a basis for legislation,” which was unanimously 
approved of. Dr. Lippmann then questioned once 
more whether the ohm was a unit ; he considered it 
astandard. Dr. Lindeck explained that the mercury 
tube was'a standard, like the Weston cell; the 
voltameter was a standard apparatus, but the ohm 
aunit. Dr. Lippmann did not press his objection. 

On the motion of Dr. Warburg the Conference 
next entered upon the discussion of the desirability 
of establishing a permanent commission for securing 
uniformity in the electrical standards of the various 
countries. Following the precedent of the Metre 
Committee, Dr. Warburg explained, either a bureau 
or a commission should established. The 
bureau should have a laboratory and would be able 
to set up, e.g., mercury standards of greater accu- 
racy than if a commission were appointed. The 
Reichsanstalt favoured the International Labora- 
tory or Bureau, which it had suggested at Char- 
lottenburg in 1905; the subject was better dis- 
cussed by the Technical Committee, perhaps. Don 
Alfonso Castellé6 (Mexico) objected that a = 
commission of the Commité of the Bureau Jnter- 
national des Poids et Mesures might be entrusted 
with this task. Sir John Gavey thought that the 
International Electro-Technical Renee ay which 
was to meet next week (i.¢e., the week of our 
present issue) in London, and to which fourteen 
members of the Conference also belonged, might 
be the best body to deal with this question. If 
not, the Technical Committee of the Conference 
ap to him more suitable than the plenary Con- 
ference. Dr. Stratton had submitted a modifica- 
tion, advocating the amalgamation of: the Electrical 
Commission to be created with the Bureau Inter- 
national. That Bureau should remain as it was, 
and the ent Electrical Commission might in 
course of time become a commission of the Bureau. 

Mr. Trotter remarked that this question could 
hardly be referred to the Technical Committee, on 
which many States were not represented ; but Dr. 
Glazebrook, while admitting the strength of the 
argument, pointed out that any delegate might 
attend the meetings of the Technical Committee 
and join in the debates, and the Conference agreed 
to the reference of the question to the Technical 
Committee. 

On Saturday the delegates went by invitation to 
Trinity College, Cambridge. 

On Monday the Technical Committee met at 10.30, 
when Dr. Glazebrook introduced the question of 
the Permanent Commission. The Conference could, 
of course, not appoint such a commission, but it 
could recommend such a step to the Governments. 
The establishment of that commission would require 
time, and meanwhile immediate steps should be 
taken to secure the uniformity of their standards. 
This could be done by utilising already existing 
organisations. An association of the existing 
national laboratories might be of service; in any 
case, the various laboratories should continue their 
work. Dr. Stratton agreed, and recommended 
co-operation with the Bureau International. 

Dr. Egorow did not see any necessity for estab- 
lishing an international laboratory. Dr. Glaze- 
brook and Dr. Lippmann thought a single inter- 





national laboratory safer, as to the accuracy of work, 
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than four or more national laboratories, and Dr. 
Lindeck strongly supported that. . Mr. Trotter re- 
minded them of dha tateonatiogal Electro-Technical 
Commission. Dr. Warburg explained to Messrs. 


Rosa, Weber, and Roiti that that laboratory need | ( 


not be a new body. Mr. de Nerville (France) and 
other members questioned the competency of the 
Conference. Dr. Jaeger submitted that it was 
inconsistent to tie the Commission to be elected 
down to co-operation with other bodies. 

The discussion was continued by the Technical 
Committee on Tuesday, October 20, and for a long 
time it looked as if the matter could not sufficiently 
bs cleared for the final meeting, which was to take 

lace on Wednesday. A Sub-Committee of the 

echnical Committee submitted a long second draft 
scheme for the Permanent Commission, while Dr. 
Stratton had drawn up a new scheme, which was 
type-written as quickly as possible and handed to 
members. As it would take up far too much space 
to report all the proposals and speeches and the 
cross-voting, we will state the scheme as finally 
adopted by the plenary meeting on Wednesday. 

This meeting commenced at 10.30 a.m. on Wednes- 
day, October 21, and terminated after 2.30. The 
first resolutions moved on behalf of the Tech- 
nical Committee were all passed unanimously. 
These are: ‘‘the watt is the unit of power, and 
has the value 10,000,000 in terms of the centimetre, 
gramme, and second;” ‘‘the international watt 
is the energy expended per second by an unvarying 
current of one international ampere under an electric 
pressure of one international volt.” Then followed 
a number of recommendations on working methods 
for the realisation of the international ohm, the 
ampere, and the volt. The measurement of the 
current is to be made by the aid of a current 
balance standardised by comparison with a silver 
voltameter, or by the use of a Weston Normal Cell 
(this name was adopted on the proposal of Pro- 
fessor Carhart for the saturated cadmium cell), 
whose electromotive force has been determined in 
terms of the international ohm and ampere, and of 
a resistance of known value in ohms. The inter- 
national volt is to be determined by the difference 
of potential between the ends of a coil, or by the 
use of a Weston cell. The electromotive force of 
the Weston cell, when set up under the conditions 
of the ——- is provisorily accepted as 
1.0184 volts. 

So far everything was passed unanimously. Then 
the electrochemical equivalent, the 11180 con- 
troversy, crept up once more. Professor Arrhenius 
wanted to refer it to the Permanent Commission, 
and found the support of Dr. Lippmann and Mr. 
Trotter, while Dr. Glazebrook urged adherence to 
Resolution VI. Professor Carhart as forcibly sup- 

orted Professor Arrhenius; the delegates of the 
United States, he said, felt they were placed in an 
ambiguous position, as they had understood that if 
any figures were to be added they were to be 20 (not 
OU); the recent experiments of Rosa, Dr. Lippmann, 
and himself confirmed the 2. If the Conference were 
not for 82, he hoped the question would be left to 
the Permanent Commission. Dr. Warburg entirely 
sided with Dr. Glazebrook. Major Cardew, De. 
Rosa, and Dr. Roiti spoke, and Dr. Landry (Swit- 
zerland) objected that theycould not refer the ques- 
tion to a Permanent Commission which did not yet 
exist. Finally, the motion of Professor Arrhenius 
was rejected by 14 votes against 10, and then, after 
further long discussion, Resolution VI. (with the 
full 111800) was carried by 16 votes against 8 (the 
United States, Chili, Danmark and Sweden, France, 
Guatemala, the Netherlands, Switzerland, and 
Canada voting against the 111800). 

The Permanent Committee and the Intermediate 
Committee afterwards came up for discussion. 
Again much difference of opinion was manifest, and 
in this final voting the de'egates of several States 
(especially the minor States) abstained. The adopted 
suggestions and sections of Schedule D of the final 
draft are as follow :— < 

‘*The Conference has considered the methods 
that should be recommended to the Governments 
for securing uniform administration in relation to 
electrical units and s‘andards, and expresses the 
opinionthat the best method of securing uniformity 
for the future would be the establishment of an 
international electrical laboratory, with. the duties 
of keeping.and maintaining international electrical 
standards. *’ This laboratory to be equipped entirely 
indepsndeht of avy national laboratory.” (This is 
pium desiderium, as there is little hope of the 
international laboratory.) 





(1) ‘The Conference expresses the opinion that 
the best means of securing in the future uniformity 
of standards would be by instituting a Permanent 
International Commission for electrical standards.” 
Passed unanimously.) (2) ‘‘ Pending the appoint- 
ment of the Permanent International Commission, 
the Conference recommends that the President, 
Lord Rayleigh, nominate for appointment by the 
Conference a scientific committee of fifteen to 
advise as to the organisation of the Perma- 
nent Commission, to formulate a plan for and 
to direct such work as may be necessary in 
connection with the maintenance of standards, 
fixing of values, intercomparison of standards, ard 
to complete the work of the Conference ; vacan- 
cies to be filled by co-optation.” (This Com- 
mittee of Lord Rayleigh was first suggested by 
Dr. Stratton; passed, five States abstaining.) 
(3) ‘* That laboratories equipped with facilities for 
precise electrical measurements and investiga- 
tions should be asked to co-operate with this Com- 
mittee, and to carry out, if possible, such work as 
it may desire.” (Passed unanimously, several 
delegates abstaining.) (4) ‘‘ The Committee shall 
forthwith take the proper steps for establishing the 
Permanent Commis-ion, and are empowered to 
arrange for a meeting of the next Conference and 
the time and place of such meeting, if this action 
should appear to them desirable.” (Amended by 
Major Cardew and Mr. Higman; passed unani- 
mously. ) 

Before putting Section (5) to the vote, Dr. Glaze- 
brook explained that the Bureau International met 
in conference every six years (if not at shorter 
intervals, Mr. Benoit added), and that further 
the Committee of this Bureau met every two 
years. It was not desirable to combine the meet- 
ings of the Committee of the Bureav, and of the 
new Commission, but the six-yearly Conferences 
might be combined.. Dr. Lindeck moved to leave 
this section out altogether, as it interfered with 
Section (2), and as it really altered the constitution 
of the Bureau International, which was a diplo- 
matic rather than a scientific body—a statement 
which Professor Lippmann confirmed. Mr. Hig- 
man urged that the representatives of several 
countries in this Bureau had no knowledge of elec- 
trical matters. After some debating by Sir John 
Gavey, Dr. Stratton, and others, the resolution was, 
however, carried as follows :—-(5) ‘‘ The Committee 
or the Permanent International Commission shall 
consider the question of enlarging the functions 
of the Ih tional Conference on Weights and 
Measures. with a view of determining if it is pos- 
sible or desirable to combine future electrical 
conferences with the International Conference 
on Weights and Measures, in place of holding in 
the future Conferences on Electrical Units and Stan- 
dards. At the same time, it is the opinion of the 
Conference that the Permanent Commission should 
be retained as a distinct body, which should meet 
at different places in succession.” The last sentence 
was added on the proposal of Dr. Warburg. The 
recommendation was carried by 22 votes against 2 
(Switzerland and Canada). 

The rest of the proceedings was smooth. A sen- 
sible fo 1 by Professor Carhart to use the term 
**coulombmeter” in place of ‘* voltameter,” which 
resembled voltmeter too much and did not express 
the object of an apparatus that measured coulombs, 
was lost by 6 votes against 18. Lord Rayleigh had 
stated that he did not favour the change, as Faraday 
had called his apparatus_a voltameter ; apart 
from the United States, all the great States were 
against the change. Professor Arrhenius then 
moved to refer the questiéns of further names for 
units to a committee, which should report to the 
next Conference. He gave some examples indicat- 
ing the necessity for checking the arbitrary intro- 
duction of new names for units, such as the Kelvin 
for degrees of temperature reckoned from absolute 
zero. This was passed unanimously. Professor Roiti 
then desired that the significance of the two zeros 
(111800 and 106.300) should be explained in the 
Specifications or in the Notes. The proposal was 
supported by Dr. Haga, but rejected by all the 
other delegates. 

The draft report of the Conference was now 
presented for acceptance, and unanimously ap- 
proved. Only then Lord Rayleigh announced the 
names of the members of the International Com- 
mittee, which were now mentioned for the first 
time. They are :—Messrs. Asano, Benoit, Egorow, 
E. Gérard, Glazebrook, Haga, Kusminsky, Lipp- 
mann, Roiti, Rosa, Stratton, Trotter, Weber, and 





Warburg, and one other German representative to 
be decided upon. (Dr. Lindeck was nominated on 
Thursday.) is nomination was not put to the 
vote. 

The closing scene on Wednesday was regret- 
tably informal. As some members were anxious to 
depart on that day, Lord Rayleigh announced that 
those members might sign the Report that after- 
noon ; the others would do so on Thursday morning 
at 11. Lord Rayleigh had already left the chair 
when Professor Arrhenius moved a vote of thanks 
to him. Professor Warburg then, evidently taken 
by surprise, moved votes of thanks also to Dr. 
Glazebrook, who had done so much for organis- 
ing and guiding the Conference, and to Mr. Duddell 
and the other secretaries, who had had to work very 
hard, and to whom they were all deeply indebted. 
Lord Rayleigh congratulated the Conference on 
the harmony of their proceedings. Dr. Glaze- 
brook having thanked Dr. Warburg, the members 
dispersed. 

The Thursday meeting passed without any cere- 
mony. The minutes of the proceedings—finally 
those of the very morning—were passed, a few minor 
questions were raised, members signed the Report, 
and Dr. Rosa proposed a vote of thanks to the Royal 
Society and to His Majesty’s Government. Lord 
Rayleigh returned thanks on behalf of the Royal 
Society in a few words. Rising again, he said : 
**T think, this concludes our business.” 

Dr. Warburg’s votes of thanks to the leaders 
and secretaries were well deserved. The arrange- 
ments were excellent, and that involved very hard 
work, particularly for Mr. Duddell. The proceed- 
ings of each meeting were in print on the same 
or the next day ; amendments moved during the 
sitting were put in type as quickly as possible; 
abstracts of the proceedings of the Technical Com - 
mittse and agenda were also prepared, and, con- 
sidering that the Conference met on nine days, and 
sometimes both morning and afternoon, the staff 
and the members of the Drafting Committee (Dr. 
Glazebrook, Dr. Lindeck, and Dr. Lippmann), were 
put to a severe task. Under these circumstances 
few members could eccept the invitation of the 
Postmaster-General (to the Central Telephone Ex- 
change), the Astronomer Royal (to Greenwich), 
and others, while the official dinner and the Lord 
Mayor’s lunch were fully attended. A language 
difficulty certainly cnietid. English, French, and 
German were the three official languages. The 
resolutions were read out both in English and 
French by Mr. Duddell (later also by Dr. Lipp- 
mann), and in German by Dr. Lindeck. Dr. Glaze- 
brooke, as chairman of the Technical Committee, 
and other members, with great tact, repeated the 
substance of speeches delivered in foreign lan- 
guages without appearing to interpret. Yet on 
the first days, especially, members evidently mis- 
understood one another or failed to follow details. 
Longer notice of important amendments would 
have been desirable. Possibly the meeting of the 
Conference was premature. But it became only 
too apparent during the discussions that, after all, 
only verbal intercourse can soften serious con- 
troversies, and such existed. On Tuesday matters 
looked hopeless until Dr. Warburg proposed to sus- 
pend the meeting for a quarter-of-an hour. 

No doubt a vast deal of correspondence will 
ensue in connection with the International Com- 
mittee and the Permanent Commissicn, and it may 
be questioned whether the Conference can point to 
important results. Great achievements cannot be 
claimed. But those who attended will be con- 
vinced that the nine days of deliberations between 
the forty-four representatives of twenty-four States 
have done more to pave the way to an international 
agreement as to electrical units and standards 
than months of negotiations in writing could have 
effected. 





NOTES. 
ProGress 1N SHIPBUILDING. 

Tue feature of the Annual Report of Lloyds’ Regis- 
ter is the evidence it affords of progress in various 
directions of the industry of shipbuilding. It is 
noted that the tonnage of turbine steamers regis- 
tered with the society is 165,922, nearly twice the 
figure of a year ago. The number includes five yachts 
and seven ocean-going steamers, the remainder being 
vessels for Channel trade, for service on the In- 
dian and Japanese coasts, and for the Clyde and 
Thames river traffic. Special note is made also of 
the increasing number of vessels fitted with internal- 
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combustion engines, and it will surprise many to 
know that there are 650 yachts in the British 
register, and 1400 in the American register, fitted 
with oil or petrol engines. Among the larger yachts 
fitted with such engines are the Modwena, of 400 
tons; the Elizabeth, of 236 tons; the Pampa, 
of 225 tons; and the Muriel, of 113 tons. There 
has recently, too, been a very,great develop- 
ment in the application of refrigerating machi- 
nery to ocean-going steamers, the vessels now 
engaged having a total cargo capacity of over 
12,000,000 carcases of mutton, 2,000,000 in excess 
of that of two years ago. At present there are 
nine installations being fitted to vessels under con- 
struction. With regard to the assimilation of the 
British, German, and French freeboard tables, a 
conference was held, which was attended by Mr. H. J. 
Cornish, the well-known chief surveyor for Lloyd’s. 
The deliberations resulted in Germany agreeing to 
amend her rules in order to arrive at as close an ap- 
proximation as possible to the British rules, and the 
alterations will come into force at the beginning of 
next year. The French Government have also 
adopted tables which appear to be substantially in 
agreement with the British regulations. Another step 
towards international understanding has reference 
to yacht measurement and classification. These and 
other arrangements carried out—notably, those by 
the Technical Committee for the modification of 
rules to meet the conditions of progress—show that 
Lloyd’s Register continues to be one of the most 
important influences in maritime affairs. It may 
be added that the tonnage now registered exceeds 
20,000,000 tons, including 10,472 vessels; of this 
tonnage two-thirds is owned by Britain and the 
remainder by foreign owners. During the year 
terminating with June last Liloyd’s added to the 
Register 648 vessels, totalling 1,151,791 tons, 
which is 330,000 tons less than in the previous year, 
and 260,000 tons less than two years ago. Indeed, 
this is the lowest for the past ten years with one 
exception. 
Mortor-Caks AND THE Law. 

The liability of the owner of a motor-car to make 
good the damage done by his vehicle when it skids 
has recently been considered by the judges of the 
King’s Bench Division. It appeared that a motor- 
omnibus belonging to the Vanguard Motor-Omni- 
bus Company knocked down a lamp-post opposite 
the Holborn Town Hall. The accident was caused 
by the vehicle skidding. In an action to recover 
the cost of repairing the lamp, Judge Woodfall, at 
the Westminster County Court, held that the driver 
had been guilty of no negligence. Nevertheless, 
he held that it was now so well known that these 
vehicles will skid on a wet day, that anyone who runs 
a motor-omnibus iu the streets is really authorising 
& nuisance, and that, therefore, he must be held 
liable for any damage done. On appeal to the 
King’s Bench, Lord Alverstone, in giving the 
judgment of the Court, said that they could not 
ignore the finding of fact—namely, that it is well 
known that these vehicles are likely to skid in 
certain kinds of weather. Consequently, the omni- 
bus company was held liable. This decision does 
not accord with a judgment delivered by Mr. 
Justice Bigham in 1906.* In the case of King v. 
Motor-Omnibus Company an action was brought to 
recover damages for injuries sustained in an acci- 
dent which had been caused by skidding. The 
plaintiff, who was sitting on the top, was injured by 
a collision with a lamp post. Mr. Justice Bigham 
told the jury that the defendants were not liable 
unless the plaintiff was injured in consequence of 
some negligence on the part of the defendants or 
their servants. The negligence alleged was that the 
cuinibus skidded as the immediate consequence of 
excessive speed, and the jury would have to say 
whether the vehicle was being driven at an ex- 
cessive speed at the time of the accident. Every 
miscalculation of distances on the part of the driver 
did not amount to negligence.. All persons were 
liable to errors in judgment. As a result of this 
direction, the jury found for the defendants. This 
decision must now be taken to be supplanted by 
that recently given by the King’s Bench, which is 
likely to place the proprietor of a motor-bus in a 
position of some difficulty. He must invent some 
non-skidding device, or stop running his omnibus, if 
he desires to avoid liability altogether. There is one 
other case relating to motors to which we should like 
to draw attention. We refer toa decision of the Divi- 
sional Court on October 20, when the Court was asked 





* See Encingzrine, November 16, 1906, page 672. 





to decide what is meant by two independent brakes. 
As our readers are aware, the Heavy Motor-Car 
Order provides that such vehicles must be provided 
with two independent brakes. On the vehicle in 
question, there was a band brake on the rear 
axle, which could be operated either by the foot 
or by a‘hand-lever. It was not contended that 
this amounted to two independent brakes, but it 
was urged that the device of throwing the engine 
into back gear ought to be regarded as one brake for 
the purpose of complying with the Act. The Court 
refused to uphold this contention. The Lord 
Chief Justice pointed out that those who framed 
the order understood quite well,:what was meant 
by two independent brakes, and it was clear to his 
mind that they did not intend that the engine 
= be used as a brake for the purpose of: the 
rder. 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, October 14. 
THE production of ore and iron and steel for the 
month of September shows the first genuine revival in 
the industry since October, 1907. Ore shipments for 
September were only 25 per cent. behind September, 
1907. Total shipments for the season will probably 
reach 23,000,000 tons. Two billet manufacturers sold 
34,000 tons of billets late last week. Sharp conces- 
sions were made on plates and sheets. The Pittsburg 
mills are generally more fullyemployed. Two tandem 
penndors engines, 3000 horse-power each, started 
yesterday at Braddock. The South Sharon mill of 
the Carnegie Company starts November 1, and will 
employ 2000 men. Just about half of the coke plants 
at Connellsville, Pa., are making coke. The new 
steel-car plant of the Pullman Company, near Chicago, 
is being hurried to completion. About 60 per cent. 
of structural steel capacity is now in operation. Speci- 
fications on long-withheld orders are arriving. Lar, 
requirements long held up by the Western rai 8 
are now expected shortly. Among the expected aids 
to the market is an order for ten additional ore boats, 
to be ordered by the United States Steel Corporation 
to transport ore from Lake Superior to the furnaces. 
South American possibilities are being industriously 
worked up, especially: from the machinery point of 
view. The remarkable development of railroad con- 
struction in the South and Central American States 
has created a necessity for the repair of machinery 
and the production of new machinery. Cincinnati is 
the largest machinery centre in the United States, 
and the Manufacturers’ Club of that city is arranging 
for about 100 manufacturers and merchants to go as a 
party by special steamer and to take with them for 
exhibition pu a large quantity of machinery 
usually sold in those countries. Very little interest is 
shown in the probable requirements of next year. 
Judging from the steady expansion of requirements, 
and the hesitating policy of so many large consumers, 
there will sooner or later be a rushing demand to 
cover at least for the first quarter of next year. The 
election is only three weeks away, and it is generally 
conceded that its outcome will determine favourably, 
or unfavourably, a large volume of business. 





MATRICULATION Drrectory.—The annual Matricula- 
tion Directory for 1908-9 has been published by the Uni- 
versity Correspondence College, Burlington House, 
Cambridge, whose London office is 32, Red Lion-square, 
Holborn, W.C. This book gives iculars of this 
college’s preparatory courses for on University 
examinations, from matriculation to full dégrees, honours, 
&c. A second portion of the book is devoted to the ques- 
tion of text-books suitable for use = pagans for 
these examinations, and gives also typi —— set, and 
their solutions. This little guide may be at the cost 
of 1s. from the address given‘above. ~ ' 
| INTERNATIONAL COMMISSION ON REINFORCED CONCRETE. 
+The International Commission on Reinf crete 
inet last week in Basle, under the chairmanship of Pro- 
fessor Schule, of the Zurich Technical College. There 
were present representatives from all the important 
European countries. work of the ission is 
divided into four sections:—(1) The preparation of a 
summary of tests completed in different countries ; (2) the 
pene of a summary of the facts definitely estab- 
ished by these tests ; (3) a summary of the chief causes 
of difference of opinion on questions relating to reinforced 
concrete ; and (4) the preparation of a stb of standards 
for future tests. The first part of the work will, it is 
hoped, be completed in time for a re to be presented 
at the next meeting, to be held in hagen in Sept- 
ember, 1909, on the occasion of the Congress of the 
Association of Testing Materials. A sub-committee, con- 
sisting of Messrs. Melan, Mesnager, Rutgers, Sachs, and 
Schule, has been appointed to make preliminary studies 
regarding the standardisation of algebraical notations and 
the methods of testing. The represesentation of Great 
Britain on the Committee is to be increased by a member 
of the Concrete Institute and a representative of one of 
the public authorities of this country. The United States 
will, it is hoped, also be represented shortly on the Com- 
mission. 








**GUEST’S LAW OF COMBINED STRESSES.” 
To tae Eprror or ENGINEERING. 

Sir,—The interesting correspondence in your columns 
on Guest’s law tempts me to.refer to some experiments 
of my own, the results of which were communicated by 
Sir Darwin to the Royal Society in March, 1890-—- 
that is, about ten years before my friend and late colleague, 
Mr. Guest, published his results. The object of my ex- 
periments was to throw light on the si tive statement 
made by Sir George Darwin in 1882, that ‘the greatest 
shearing stress is a proper measure of the tendency to 
break,” In order to test the acouracy of this statement I 
chose the simplest of all cases of su sed stresses— 
that, namely, of a simple longitud tension. For, the 
effect of longitudinal tension 1s to uce in each element 
of a bar uniform volumetric dilatation combined with, but 
quite distinct from, a uniform shear. The problem then 
was to determine whether failure was due to a limit being 
reached in the resistance to dilatation, or in the resistance 
to shear. The method adopted was to test pieces of the 
same material, in which the fractured sections were 
subject to the same intensity of dilating tension, but to 
varying intensities of shearing stress. This was contrived 
by suitably shaping the test-pieces. It would take me too 
long to describe the precautions that had to be taken to 
secure reliable results ; those interested in the subject can 
consult the original communication (Proceedings of the 
Royal Society, vol. xlix.); but the tests showed that the 
sections which stood the greatest load were those in which 
the shearing stress was least. 

In these experiments the test-pieces were fractured. 
Further tests were made, the results of which were com- 
municated to the Physical Society (see Philosophical 
Magazine, June, 1890), on bars tested only to the yield- 
point. Wide, fiat copper bars were shaped in such a way 
as to give great variation of shearing stress both across 
and longitudinally ; the flat surfaces were carefully in- 
scribed with straight lines across and along the length ; 
the surfaces, after polishing, being entirely covered with 
such lines. The distortion of these lines was predeter- 
mined on the assumption that the strain at all points 
depended on the shearing stress only. The bars were 
then strained to the elastic limit by simple tension, and 
the lines appeared distorted exactly as predetermined. 

All these tests go to — the accuracy of Sir George 
Darwin’s statement, and bear out Mr. Guest’s contention 
that the shearing stress is the factor which governs the 
yielding of the material. I may add that it is difficult 
to watch the test of a polished steel plate with a hole 
drilled in its centre without being convinced of the truth 
of this contention. To see the material yield on each 
side of the hole, where the shear is greatest, while the 
rest of the cross-section is unaffected, is, in my opinion, 
the simplest demonstration that it is the shearing stress 
that determines the yield. 

Yours faithfully, 
OC. A. Carus-WILson. 

41, Old Queen-street, Westminster; London, 8.W. 

October 16, 1908, 





To THe Eprror or ENGINEERING. ‘ f 
Sre,—I have been reading with care the correspondence 
appearing under the heading ‘‘ Guest’s Law of Combined 
Stresses” since the publication of Mr. Smith’s article of 
July 10, The controversy arose from this clearly-written 
article, in which the problem at issue, and the nature of 
the evidence for Guest’s solution of it, were both plainly 
stated, Since that article there has been much miscon- 
ception of the real issue, and misunderstanding of state- 
ments made about it ; and this is mainly to be credited, 
think, to lack of ision in the denomination of stres 
If when a writer fefers to stress at a point, he woul 
specify whether he means the shear or the tension at th 
point, all would have been much clearer. This kind o 
confusion is not without precedent, for Rankine himself 
did not escape similar obscurity. If I draw attention to 
the mistake in his case, it may help to throw light on the 
present controversy, more particularly as Rankine’s dicta 
have several times been quoted in a rather eelf-contra- 
dictory manner. : 
In Article 295 of ‘‘ Applied Mechanics,” Rankine ob- 


tains the formula for bending, M =” we, where M is 


the bending moment at any section of a circular shaft or 


beam of diameter h, and f is the maximum tension 
(‘‘ direct stress”) in the section. 


In Article 331 he finds 
the ctfresponding’ formula for torsion, T = ae S where 
T is the torque and f is the maximum shear in the 
material (i.¢., at the outside fibres). Comparing these 
results, he says:—‘*‘ Hence we have this useful prin- 
ciple, that, for equal values of the limiting stress /, 
the resistance of cylinder, eolid or hollow, to wrench- 
ing” (i.e., torque), **is double of its resistance to breaking 
across” (t.¢., bending moment), When it is realised that 
in each of the cases of bending moment and of torque, 
both shear and tension are present at the point in the 
beam at which the stress is being considered. it becomes, 
to say the least, uninteresting to pick out the tension in 
the one case and compare it with the shear in the other. 
Yet it is this comparison which has produced such con- 
fusion in the present discussion. P 

It is as though two naturalists, interested in the pre- 
servation of some delicate exctic, were discussing the best 
conditions of its growth. One declares a temperature of 
80 deg. is requisite, while the other insists on a humidity 
of 40. ‘‘Rankinite,” comparing the two num 1s 
willing to think that 40 may not be exact, but is unable 
to believe that it is nearly 100 per cent. in error! His 
inference is that the Guest equivalent bending-moment 
formulas is wrong, and the Rankine formula right; whereas 
each is nothing but an expression unfolded mathematically 
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from the same stress equations, but in the one case there is 
the added condition, shears equal; and in the other, 
tensions equal. The point of difference between the two 
schools is, in reality. perfectly simple—viz., whether 
it is the tension or the shear that determines elastic 
breakdown. The equivalent bending-moment formule 
are mere mathematical excrescences—working formula— 
in which the fundamental hypotheses of elastic breakdown 
are implicit. 

Something of the same difficulty seems to trouble Mr. 
Crowther. He complains (September 4) that in the 
formule given for the a bending moment in 
Mr. Smith’s article, ‘“‘the term equivalent bending 
moment requires three entirely different definitions.” 
Of course, there must be three definitions. The equival- 
ence of the bending moment consists, not in the distri- 
bution of stress produced. not in the statical equival- 
ence of the two systems of couples, but in the equality 
of a particular type of stress or strain produced in 
the body by the actual and ‘‘equivalent” loadings. 
If the maximum tensions in the actual and ideal 
systems of loading are to be made equal ine), 
one expression for the equivalent bending moment must 
be adopted ; if the stretches (St. Venant), another form ; 
and if the shears (Guest), yet a third expression is re- 
quired. In each case the term ‘“‘equivalent bending 
moment” has the same meanings—viz., that bending 
moment which will produce a maximum value of the 
particular type of stress contemplated equal to the maxi- 
mum value produced by the actual combination of bending 
moment and torque. 

In the same letter the writer protests against Mr. 
Smith’s use of his equivalent bending-moment curves in 
his article of July 10, because ‘‘ the selection of a suitable 
working stress in any particular case is left to individual 
ae If this is to be the case, there is no use 
or an equivalent bending moment at all; we might 
as well judge at once the greatest torque which may 
be safely superposed on each and every particular 
bending moment. The writer goes on to say :—‘‘ For 
this reason, referring to Mr. Smith’s diagrams, it is 
not true to say that, on Rankine’s assumption, for 
a given bending moment OQ the permissible torque 
would be Q D, because in the limit, this would mean 
that Rankine assumed the shear strength of a material to 
be equal to the tensile strength, which is absurd.” That 
is just what Rankine’s maximum tension hypothesis does 
imply. Guest and others have shown that the shear 
strength is approximatelv half the tensile strength, and in 
so doing have proved Rankine’s hypothesis hopelessly 
untrue to the facts. 

With regard to the repeated objection to the shear 
theory, that it is not true for any but ductile materials, 
surely we are not to discard a law because its field of 
application is limited. We are ready enough to accept 
and act upon such observations as that brittle bodies 
when dropped from a height areapt to crack ; yet this 
does not apply to ductile bodies. Why. then, if there is 
evidence to that effect—and there is abundance—should 
we not welcome the other observation, that ductile bodies 
break down under any distribution of stress when the maxi- 
mum shear in the body exceeds a certain critical value? 

In the issue for October 16, Mr. Crowther quotes 
Rankine to the effect that M” = ./M? + M’? + M’, where 
M” is the twisting moment equivalent to a combined 
torque M and bending moment M’. He contrasts this 
with the formula, quoted (September 25) by Mr. Smith, 
for an equivalent bending moment, with a view to show- 
ing that Rankine did not use ‘‘the same safe working 
stress for all cases of combined bending and torsion as for 
cases of simple bending ;” but that the individual judg- 
ment must be used, to select a suitable working stress in 
each particular case. In reality, Rankine is guilty of no 
inconsistency here. For. on examination, M”, the equi- 
valent torque, is seen to be equal to twice M’, the equiva- 
lent bending moment ; so that the maximum tension due 
to torque M” is equal to the maximum tension due to 
bending moment M’. 

If the root equations for obtaining the tension and shear 
in all cases of two-dimensional stress had borne in 
mind, the added complication of equivalent bending 
moment formule would not have obscured the real 

blem mooted in Professor Smith’s valuable paper. 

y I. as a fit conclusion, quote these formule, simplified 
to apply to our particular case of combined longitudinal 
tension and transverse shear :— 


o=8 + 4 VR? + 48? 00s (20 - $), 


q =4 VR? + 48? sin (2 6 — ¢), 
where p, gq are the tension and shear over any plane 
inclined at 6 to the direction of the longitudinal tension R, 


where § is the transverse shear, and where tan ¢ = + 


From these the maximum valves are. of course, obtained 
by putting cos (2 6 — ¢) and sin (2 6 — ¢) respectively 
equal to unity. 
Yours truly, 
Laurence B. Turner. 
King’s College, Cambridge, October 21, 1908. 





“THE PROBLEM OF FLIGHT.” 
To Tue Eprror or ENGINEERING. 

Srr,—It appears from Mr. Dobson’s letter in your issue 
of September 25 that he is confusing Newton’s laws of 
motion with Newton’s law of atmospheric resistance. 
The law which Sir Hiram and I have been referring to is, 
of course, that relating to atmospheric resistance. This 
law was first set forth by Newton in his “‘ Principia” as a 
problem relating, it should be stated in fairness to 
Newton, to a hypothetical fluid. In view of the interest 





attaching to this problem, and of the difficulty that your 
readers may experi in referring to this book, it may 
not be out of p for me to give, at this stage, a sim- 
= solution of this problem. 


A = area of plane. 
V = velocity of plane in feet per second. 
v = velocity at which air is forced downwards 
at right angles to the direction of motion. 
a = inclination of plane. 
m = mass of unit volume of air. 
Now, from the third law of motion, 
Action and reaction are equal and opposite—i.e., the 
exchange of momentum of two impacting bodies is equal. 
Case 1.—We will assume in the first case that the air is 
composed of perfectly elastic particles. Then :— 
Momentum communicated to the plane per second = 
M!'V =2V x Asinaxmx V=2mAV?sina; 
or, resolving normally to the plane, we get 
Total normal pressure = 2m A V? sin? a. 
.’. Normal pressure on unit area = 
P,, say, = 2m V? sin?a (1) 
When a = 90 deg.—i.e., when the plane is at right 
angles to the direction of motion—we have :— 
Normal pressure on unit area = Py, say, 
mV? . . ‘ . 
Combining (1) and (2) we get 
P, = Pw sin? a (3) 
Case 2.—If the particles are assumed to be inelastic, 
we get in the same way as above, and since the exchange 
of momentum will be only half the amount it was in 


oO 1), 

a ‘oq = mV? sin? a . ° - 
Po = m V? > ; ° - (2) 
Pa (3) 


—i.e., the same result as for the previous case. (According 
to the Eiffel Tower formula, Pg) = 0.003 V2). Since Py 
is a constant for any given speed, it follows, according to 


U 


(2) 


giving 
, = Pg sin? a, 


—--- @ --- 
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this result, that the normal pressure on a plane inclined 
at an angle is proportional to the square of the sine of the 
angle of inclination. 

Now when the angle a is small, tan a approximately = 
sin a and P,, approximately = the lift ; 
(4) 


.". for small angles P, = Py tan? a. 
and 


ew Sete ony oye al 
tana = (5) 


Substitute (5) in (4) and we get “ 
= v 
a = Px x v2’ 
1.6, a 
Lift = Po x +5) 
but 
Py = 0.003 V2 
.*. Lift = 0.003 v?. (6) 


i.¢., if an aeroplane is given an inclination of 1 in 10 and 
driven at a speed of 40 miles per hour, the lift = pressure 
of a normal wind of 4 miles per hour blowing on the plane, 
since v = 4 miles hour. 

It will be seen that the above equations (3) and (6) have 
been derived on the assumption that a jet of air, of the 
same area as the projected area of the aeroplane in the 
direction of motion, and composed of tiny spheres, has 
been allowed to impact on the aeroplane, and it has also 
been assumed that the rebounding particles will not 
collide with or obstruct the incoming particles. 

Many of your correspondents, while getnewietgins Oe 
incorrectness of the above Jaw as applied to air, still rigidly 
adhere to the impact theory by simply modifying their 
calculations on the assumption that a larger mass of air than 
that swept out is acted by the aeroplane. This is 
true as far as it goes, but it is not the whole truth, as has 
been previously shown. If we take a well-made wooden 
seroplane 10 ft. long by 1 ft. wide, having a slight curva- 
ture underneath and sharp at both back and front, give 
it an inclination of 1 in 10, and drive it forwards at the 
rate of 40 miles per hour, it will lift between 2 Ib. and 
2.5 Ib. per square foot, or 20 Ib. to 25 Ib. all told. If, now, 
we cut this @ into ten square pieces of 1 square foot, and 
drive one of the pieces forwards at the rate of 40 miles per 
hour, weshall find that it will lift nothing like 21b. This, 
of course, is due to the increased proportionate ability of 
the air to escape at the sides. If we then supply one 
of these pieces with side flanges above and below, and 
of sufficient depth, we shall find that our piece will nearly 
have ined its original ca wy Bea lifting. It will 
also be found that there is a it beyond which it is of 
no use extending the side flanges; and, moreover, that 
the faster the aeroplane is caused to travel the less the 
depth of side flange required. This example is yet 
another illustration of the incorrectness of some of the 





theories advanced, and shows that in aeronautics, as in 
most things, an ounce of practice is worth a ton of theory. 
I am, Sir, yours faithfully, 
ABert P. THURSTON. 
Bodney-road, Hackney Downs, September 29, 1908. 


_To THE Eprron oF ENGINEERING. 

S1z,—With reference to the organisation of the pro. 
posed British Aerial League, I beg to state that, in view of 
recent correspondence between the secretaries of the Aero 
Club and Aeronautical Society and myself, I think it 
would be better for the present to await developments of 
these already-established institutions, since, as is only 
fair to their efforts, they both promise to secure trial- 
grounds and assist students of aviation generally in 
furthering their designs in all branches. 

I make this announcement quite voluntarily with the 
best of motives, but must distinctly point out to these 
societies that if their specious promises (which I will aid 
in every way) are not duly carried out to the letter. the 
British Aerial League will endeavour to accomplish within 
three months the task incompleted by them. Trusting 
you will acknowledge the correctness of this decision, 

T an, Sir, yours sincerely, 
Epear E. Wiison. 

67, Sutherland-street, Pimlico, London. 





** NICKEL STEEL FOR BRIDGES.” 
To THE EprTor oF ENGINEERING. 

Sm,—In your leading article on ‘‘ Nickel Steel for 
Bridges,” in the current issue of ENGINEERING, you have 
apparently fallen into a very material error in assuming 
that Mr. Waddell means that an 1800-ft. nickel-steel 
bridge can be built for the same money as a 1600-ft. 
carbon-steel bridge. 

On page 779 of his paper he states that per linear foot 
of bridae they can be erected for the same cost, and on 
page 837, Fig. 72, the diagram makes this clear. 

But even if this is the true reading and the costs are 
correct, undoubtedly nickel steel will have a great future 
for long-span bridge construction. 

Yours faithfully, 
NICKEL. 

[We have to thank our correspondent for calling atten- 

tion to the slip, which we much regret.—Ep. E. ] 





Water at Lincotn.—The Lincoln Town Council has 
accepted a tender of Messrs. Potter and Co., London. for 
main bore-holes at Ellesley. A tender of the New 
England Bore Company, of Peterborough, has also been 
accepted for a trial bore. 

Launcn oF River STEAMERS FOR THE ARGENTINE.— 
The s.s. Paso de Obligado, the first of five river steamers 
of shallow draught and with other special features for 
South American river service, was launched from the 
Southampton vard of Messrs. John I. Thornycroft and Co., 
Limited, on Thursday, October 15. The steamers are 
building to the order of the Marina Mercante Argentina, 
a company recently formed for developing navigation in 
that and the surrounding country, and especially to tap 
the rich region through which the Parana, Uruguay. 
Paraguay, and other rivers run, ‘fhe dimensions of the 
Paso de Obligado and her sister vessels are 220 ft. in 
length, 33 ft. breadth, 8 ft. draught, and a speed of 
10 knots is anticipated under ordinary working condi- 
tions. The machinery is of the Thornycroft twin-screw, 
triple-expansion, surface-condensing type, steam being 
meoies by two marine pattern return-tube boilers. The 
hull is built throughout of Siemens-Martin steel, and the 
vessel will be classed 100 A 1 Lloyds. 


Tre tate Mr. S. G. Homrray.—In last week’s issue 
we made a brief announcement of the death of Mr. Samuel 
George Homfray: of the firm of Sir W. G, Armstrong, 
Whitworth, and Co. Mr. Homfray came of a family for 
some generations prominently connected with the iron 
industry. He was grandson, through his father, Captain 
S. G. Homfray, to Mr. Samuel Homfray, who was for 
thirty years managing partner of the Tredegar Iron 
Works, for whose father, also a Mr. Samuel Homfray, 
Richard Trevithick made the first locomotive engine. 
This Mr. S. Homfray, together with his brothers, Jeremiah 
and Thomas, removed from Staffordshire to South Wales, 
and were prominently connected with the ey oe et 
ment of the South Wales iron industry. r. 8. G. 
Bominy. at the time of his death on the 14th inst., 
wag in his fifty-third year. He was born at Tredegar, 
Monmouthshire, and was educated at Cheltenham College. 
In 1872 he entered the works of Sir W. G. Armstrong 
and Co. as a pupil, and after this training was appointed 
in 1879 assistant London and outdoor manager. In 1896 
he became London and outdoor manager, sumoving to 
the Elswick Works in 1902 to become manager of the 
engine department of Sir W. G. Armstrong, Whitworth, 
and Co., Limited. Mr. Homfray was concerned with 
many important hydraulic installations and undertakings 
carried out by the firm with which he was connected. 
He was in charge of the — Swing Bridge in 1876, of 
the installation of hydraulic machinery on the Man- 
chester Ship Canal in 1894, and of the Tower Bridge 
plant, also in that year. Hydraulic installations at 
various docks were also carried out under Mr. Homfray’s 
supervision, such as those at Port Talbot, Surrey Com- 
mercial Dock Extension, Leith Imperial Dock, Burnt- 
island New Dock. Avonmouth Royal Edward Dock, 
Grangemouth New Dock, Queen Alexandra Dock, Cardiff. 
and others. Mr. Homfray took an active interest in 
Freemasonry. and held at one time and another many 
important offices. He became a Member of the Institu- 
tion of Civil Engineers in 1895, and was also a Member of 
the Institution of Mechanical Engineers. 
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INDUSTRIAL NOTES. 


THE report of the Labour Department of the Board 
of Trade on the general condition of employment and 
unemployment is based on the following extensive 
returns :— . 

In addition to the 2685 employment returns from 
trade unions used forthe chart, 3733 were received 
from employers relating to 1,096,411 workpeople em- 
ployed in coal and iron mining, the cotton, woollen, 
worsted, and other textile trades, the building trades, 
the boot and -shoe.and other clothing trades, and the 
paper and glass trades. Besides these 6418 statistical 
returns, a large number of returns of a non-statistical 
character were received from employers’ associations, 
trade unions, local correspondents, and other sources. 
The returns show that employment was on the whole 
not so good as in the previous month. There was a 
decline in the building, engineering, and shipbuilding 
trades, but some improvement was asthesalile in the 
pig-iron and tin-plate industries, and in the woollen, 
worsted, and linen trades. As com with a year 
ago, employment in all the principal industries, ex- 
cepting boot and shoe manufacture, showed a decline. 
There was a net fall during the month in the rates of 
wages of 395,000 workpeople, amounting to 19,000/. 
per week. 

The 257 trade unions making returns had a net 
membership of 593,444, of whom 55,793 (or 9.4 per 
cent.) were reported as unemployed, compared with 
8.9 per cent. a month ago and 4.6 per cent. a year ago. 





Employment in coal-mining continued fairly good, 





(For Description, see Page 559.) 





















but it was not so good as a year ago. The average 
number of days worked at the pits during the four 
weeks was 5.34, as compared with 5.63 days a year ago. 

Employment in iron-mining continued good, and was 
about the same as a year ago. The average number 
of days worked per week during the four weeks at the 
mines respecting which returns have been received was 
5.82, as compared with 5.71 days a month ago and 5.92 
days a year ago. 

n the pig-iron industry employment was moderate. 
It was better than a month ago, but considerably worse 
than a year ago. Returns relating to the works of 
108 ironmasters, employing 21,400 workpeople, showed 
279 furnaces in blast, as compared with 270 a month 
ago and 343 a year ago. 


Employment at iron and steel works showed little 
change as compared with the previous month, and was 
worse than a yearago. The volume of employment— 
i.e., number employed a by the number of 
shifts worked—at the works from which returns were 
received was 0.2 per cent. more than a month ago, but 
12.3 per cent. less than a year ago. 

In tin-plate and steel-sheet manufacture employment 
continued very good, and was better than a month 
ago. It was about the same as a year ago. At the 
works covered by the returns 446 tin-plate and steel- 
sheet mills were working, as compared with 437 a month 
ago and 449 a year ago. 





In the engineering trades employment continued 
slack, with a considerable amount of short time, and 
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was much worse than a yearago. The dispute on the 
North-East Coast was settled on September 22, but 
work had not been fully resumed at the end of the 
month. The percentage of trade-union members un- 
employed was 12.3, as compared with 12 per cent. a 
month ago and 4.1 per cent. a year ago (members on 
strike are not included in these figures). 

Employment in the shipbuilding trades continued 
bad, and was much worse thana yearago. The per- 
centage of trade-union members unemployed was 26.6, 
as compared with 25.2 a month ago, and 11.7 per cent. 
& year ago. 





Employment in the spinning branch of the cotton 
trade was entirely.disorganised by the dispute which 
began on the 21st ult.; in the weaving branch employ- 
ment was bad, and was also adversely affected by the 
stoppage in the spinning branch. In the week prior 
to the stoppage of the spinning-mills employment in 
both branches was worse than a year ago. 

In the woollen trade employment was moderate ; 
better than a month ago, but worse than a year ago. 
Returns from firms employing 29,118 workpeople 
showed an increase of 3 per cent. in the amount of 
wages paid compared with a month ago, and a de- 
crease of 4.4 per cent. compared with a year ago. 

Employment in the worsted trade was moderate ; it 
showed an improvement compared with a month ago, 
and was worse than a year ago. Returns from firms 
employing 46,694 workpeople showed an increase of 
3.7 per cent. in the amount of wages paid compared 
with a month ago, and a decrease of 4.8 per cent. 
compared with a year ago. 

In the linen trade employment showed a slight 
improvement as compared with a month ago, but was 
still much worse than a year ago. Returns from firms 





558 


ENGINEERING. 


[Ocr. 23, 1908. 





employing 47,061 workpeople showed an increase of 
1.2 per cent. in the amount of wages paid compared 
with a month ago, and a decrease of 14.7 per cent. 
compared with a year ago. 

Employment in the jute trade was fair on the whole, 
but showed a decline as compared with both a month 
ago and a year ago. Returns from firms employing 
18,045 workpeople showed a decrease of 0.7 per cent. 
in the amount of wages paid as compared with a month 
ago, and of 4 per cent. as compared with a year ago. 

Employment in the lace trade was quiet, with much 
short time. It was slightly better than a month ago, 
but considerably worse than a year ago. Returns 
from firms employing 7401 workpeople showed an in- 
crease of 3.5 per cent. in the amount of wages paid as 
compared with a month ago, and a decrease of 13.6 
per cent. as compared with a year ago. 

Employment in the hosiery trade in Eagland con- 
tinued moderate, and was worse than a year ago; in 
Scotland it was good, and better than a month ago 
and a year ago. eturns from firms employing 19,769 
workpeople showed an increase of 0.3 per cent. in the 
amount of wages paid compared with a month ago, and 
a decrease of 1.7 per cent. compared with a year ago. 

In the boot and shoe trade employment was mode- 
rate; ib was worse than a month ago, but rather 
better than a year ago. Returns from firms employing 
62,847 workpeople showed a decrease of 2.7 per cent. 
in the amount of wages paid compared with a month 
azo, and an increase of 3.6 per cent. compared with a 
year ago. 

Employment in the other leather trades was bad, 
and worse than a month agoand a yearago. Trade 
unions with a membership of 3398 had 8,2 per cent. of 
their members unemployed, as compared with 7.5 per 
cent, a month ago and 4.5 per cent. a year ago. 

Employment in the paper-making trades continued 
moderate, and was worse than a year ago. Some short 
time was worked. 

In the printing and bookbinding trades employment 
remained bad, and was worse than a year ago. The 
percentage of trade-union members unemployed in the 
printing trades was 7.2, as compared with 7.1 a month 
ago and 5.9 a year ago. In the bookbinding trade the 
percentages for the same dates were 7.2, 7.8, and 4.6 
respectively. 


Employment in the building trades continued slack, 
and was worse than a month ago and a year ago. 

Employment in the furnishing and wood-working 
trades continued bad on the whole, and was worse 
than a year ago. Trade unions reported 9.1 per cent. 
of their memkers unemployed, as compared with 8.4 
per cent. a month ago and 4.6 per cent. a year ago. 

In the pottery trade employment was bad. t was 
worse than a month ago, and considerably woree than 
a year ago. In the brick and tile trades it continued 
bad, and was worse than a year ago. Much short 
time was worked. 

Employment in the glass trades was bad, ard worse 
than a month ago and a year ago. Returns from firms 
employing 7682 workpeople showed a decrease of 5.5 
per cent. in the amount of wages paid as compared 
with a month ago, and of 7.7 per cent. as compared 
with a year ago. 


Farm-work was hindered by rain in most parts of 
the country, and day labourers, especially those em- 
ployed at the corn harvest, lost time in consequence. 
Generally speaking, thesupply of day labourers was 
somewhat in excess of the demand. 

Employment of dock and riverside labour in London 
and the other principal ports continued moderate 
generally, except at Liverpool, where it was very 

,dull, The average number of labourers employed 
daily at the docks and principal wharves jn London in 
the four weeks was 11,868, an increase of 0.3 per cent. 
as compared with a month ago, and a decrease of 4.2 
cent. as compared with a year ago. 


The changes taking effect in rates of wages affected 
395,100 workpeople, of whom 1600 received advances 
and 393,500 sustained decreares. The number whose 
wages were reduced included 384,600 coal-miners in 
Cumberland, Lancashire, Yorkshire, the Midlands, 
Bristol, and Somersetehire, and 8000 engineers on the 
North-East Coast. The totel computed effect of all 
the changes — was a uet decrease of about 
19,0007. per week. 

The principal feature of trade disputes in the month 
was the dispute in the cotton-spinning industry, which 
began on September 21, and in which about 120,000 
et slag ad become involved by the end of the 
month. In addition 14 other disputes began in Sept- 
ember, making a total of 15, as com with 16 in 
the previous month and 29 a year ago. The total 
number of workpeople involved in disputes which 
began or were in progress was 137,188, or 112,977 
more than in the previous month, and 126,355 more 
than in the same month a yearago. The aggregate 
duration of all the disputes of the month, new and old, 
amounted to 1,266, working days, or 872,400 





more than in the previous month, and 1,194,700 more 
than a year ago. Definite results were reported in the 
case of 15 disputes, new and old, directly involving 
11,285 persons. Of these 15 disputes, three were de- 
cided in favour of the workpeople, seven in favour 
of the employers, and five were compromised. 


The unexpected death of the newly-elected general 
secretary of the Ironfounders’ Society, just as he was 
about to enter upon his duties, placed the council in a 
rather difficult position, und they wisely induced Mr. 
J. Maddison, the ex-general secretary, to resume these 
duties up to the end of March next, 1909. He will, 
therefore, be again responsible for the monthly reports 
and for the annual report for 1908, due early in the 
coming year. There was little change in the atate of 
trade in the month, and what there was was on the 
wrong side. The total number on the funds was 5639 — 
an increase of 104. The total unemployed was 3749, 
in addition 150 are on dispute benefit. On sick 
benefit, 432—a decrease of 19; on superannuation 
benefit, 1308—increase, 7. It is shown that 18.5 per 
cent. of the full membership are in receipt of dona- 
tion benefit. There has been nothing equal to it since 
1879, the low-water mark for bad trade. The re- 
gate cost of benefits in the month was 2019/. 92. 6d. 
per week, or about 23, 37d. per member. The total 
membership was 19,127—a decrease of 239 for twelve 
months, surely a small decrease seeing the bad state of 
trade and the heavy contributions and levies. The 
cash balance at date was 65,506/. 1s., showing a de- 
crease of 4124/. 14s. 7d. in the month. The branch 
returns as to the state of trade show little change in 
any district; in four places it was improving, as 
against two in the previous report. The worat feature 
is the large numbers under the heads of ‘‘ short time,” 
‘* bad,” and ‘‘ very bad.” The late general secretary 
had completed before his death a history of the society, 
which is to be published. 


The report of the Amalgamated Suciety of Car- 
penters and Joiners appears to be a little more en- 
couraging, but the list of unemployed on the funds is 
avery long one. The total membership at date was 
65,310. The continuous decrease is attributed to the 
heavy levies necessitated by the rules to keep up the 
required amount per member. The total unemp!oyed 
is stated to be 7048 ; on sick benefit, 1569; on super- 
annuation benefit, 2787. This is indeed a severe 
strain on the society’s resources and revenue. It is 
hoped that the levies will be redyced in the current 
quarter, as soon as the full returns are to hand, to 
enable the executive to ascertain the exact financial 
position of the eociety. The report pays a high tribute 
to those who in the etress and strain of the last few 
years have stood loyally by the union, paying all dues 
and demands, when so many have fallen away. The 
revision of the rules appears to have given satisfaction 
generally, for five out of the seven propcsals of the 
executive are carried, and when all the votes are in it 
is expected that the whole seven will be carried, and 
embonied in the new rules about to be printed. The 
branch resolutions in this month’s report cre of a 
disheartening character in many cases, tending as they 
do to harass the council and officers of the society. 
Fault-finders are many, and the resolutions are often of 
@ personal and offensive nature, not at all embodying 
the sentiment of brotherhood. 


The Ironworkers’ Journal, representing the Asso- 
ciated Iron and Steel Workers of Great Britain, 
reprints, as most other reports of trade unions have 
done, the Old-Age Pensions Act, 1908. The way in 
which it is received shows that the officials of trade 
unions do not despise the Act, as the Socialists appear 
todo. It next deals with the unsatisfactory position 
of ‘*the wrought iron and steel tube trade,” and 
the collapse of the Association, and its possible re- 
construction. Then follows a brief outline of trade 
unionism in the tin-plate industry, and its results. 
The course of events was not quite satisfactory, 
but the two parties appear to have muddled through 
the affairs, and to have emerged with some mutual 
arrangement which has averted great strikes or 
serious stoppages. For this one must feel thankful 
in the present unrest in the labour world. The tin- 
plate industry is the one branch of trade that has 
flourished when nearly all others were depressed. It 
is a branch of industry alco in which strikes used to be 
frequent, prolonged, and even very bitter. 
seems to have passed away, fortunately. 


The report of the Associated Iron-Moulders of Scot- 
land is more satisfactory in its character than for some 
time past. There was a decrease of unemployed on 
the funds of 224 inthe month. The total membership 
at date was 8113, and the proportion in work was 
regarded as fair considering the acute depression in 
trade. The settlement of the Belfast dispute indi- 
cated a brighter prospect. The employers had given 
notice of a wage reduction of 2s. per week. Negotia- 
tions and conferences followed, with the result that a 
compromise was effected and agreed to on both 
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sides of a reduction of ls. per week to date from 
the first full pay-day in November. This was a 
matter for congratulation by the executive of the 
union and by the people of Belfast, who dreaded the 
thought of another determined labour etruggle in 
their midst. The executive of the union commend both 
parties on the compromise and the ceful termira- 
tion of the dispute. A hope is expressed that trado 
will soon sufficiently improve to warrant a return of 
the ls. Financially the society has suffered greatly, 
as most other unions have which pay out-of-work 
benefit. The net income in the month was 1721/. 
193. 3d., while the expenditure was 4641/. 6s. 91., 
showing a loss on the month cf 2919/. 7s. 6d., leaving 
a total balance in hand of 69,1547. 14s. 4d. But of that 
loss there were 104/. 18s. to the General Federation of 
Trade Unions, and 89/. to the Parliamentary Fund ; 
these were abnormal for the month under review. 


The deadlock in the cotton trade continued all 
through last week, and at date of writing there is no 
indication of a settlement. The employers refused to 
entertain the conditions annexed to the resolution 
arrived at by the epinners, the card-room, and other 
sections, and the General Federation of Trade Unions, 
as was to be expected. Indeed, it looks as though the 
card-room hands did not desire to terminate the dis- 
pute. It is a case of obduracy on the part of a sec- 
tion, similar to that of the engineers on the North-East 
Coast. In the latter case the men had ultimately to 
ten after prolonged distress ard the expenditure  f 

ge sums of wo f depleting the furds of the trade 
unions affected, and thoee of the General] Federation of 
Trade Unions, in a useless struggle. At a joint meeting 
of spinners, card room hands, ard tke General Federa 
tion of Trade Unions, at which, for the first time, the 
weavers also took part, the only result was an agree- 
ment that the whole question be referred to a joint 
committee of the three rocieties involved, which now 
includes the weavers quite as much as the spinners, as 
there is no material for the weaversto work upon. The 
chances now are that a settlement will be effected, as 
the two large bodies—the spinners and weavers—have 
agreed to the employers’ terms, and they can out-vote 
the card-room hands and all other sections. 


A full meeting of the delegates appointed to consider 
Sir Christopher Furness’s scheme was held last week, 
when it was decided to ask for further ioformaticn 
on certain points. On this infcrmaticn being given, 
the delegates will meet again in ample time to arrive 
at a decision before the date mentioned for the replies 
of the societies affected to be cent in. Officials of 
trade unions and labour leaders differ on the question, 
though many are favourable to the scheme. 


There are no indications of a revival of activity in 
the iron and steel trades. The markets at the end of 
last week were poorly attended, and very little busi- 
ness was done. 


There was good news from Belfast, to the ¢ ffect that 


greater activity in the shipyards was assured. It was 
reported that batches of 500 men were to be taken on 
weekly until the full complement of bands is at work. 
It is to be hoped that the Clyde, the Tyne, the Mersey, 
and the North-East Coast will soon share in the 
rumoured demand for more ships for the Navy and 
the mercantile marine. When once activity legins, 
it will spread to other ports. 


Never in the history of Britain, or, indeed, in any 
other country, were the efforts co great and far-reach- 
ing as at present for dealing with distress and unemploy- 
ment. lt is to be hoped that the money allocated by 
the Government, or authorised to be raised locally, 
or voluntarily contributed, will be spent for useful 
purposes, otherwise it will be practically thrown away. 





Be.cian Exports.—The exports of gi:ders from Bel- 
gium in the first nine months of this year were 
49,061 tone, as compared with 16,774 tons in the corre- 
sponding period of 1967. Rails were exported to ‘ept- 
ember 30, this year, to the extent of 33,721 tons, as 
compared with 62,737 tons, and plates to the extent of 
74,325 tons, as compared with 80 763 tons. 


Swaepen’s ProprctTion or Timber. — Acccrding to 
statistics just published the number of pieces of sawn 
timber which during the prerent season have been floated 
own the rivers, cr in other ways conveyed to works, 
amounted in the aggregate to 28, 254,697, against 32,078,024 
pieces for the previous eeacon. The quantity, it will be 
seen, has fallen off considerably since last year. The 
shipments of wocd-pulp during the first six months of 
the present year amounted to 134,346,757 kilogrammes of 
dry bmn and 18,815,403 kilogrammes of wet chomical, 
wood-pulp, 24,849, 966 a of dry mechanicc], and 
48,101,867 ki mmes wet mechanical, weed pulp. 
These figures show a material increase as ccmpared with 
the corresponding figures for the came period last year, 
more er as regards dry chemical ard wet mecha- 
nical wood-pulp. England is by a long way the largest 
receiver of Swedish wood pulp, France and Germany 
coming next. 
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IMPROVEMENTS IN THE CONSTRUCTION 
AND MANUFACTURE OF PARABOLIC 
REFLECTORS. 


By SuerarpD Cowper-Co iss. 


Introduction.—A_ reflector consists of optical means 
whereby the rays of some source of light are collected by 
reflection or refraction, or both, and projected in the 
form of a parallel or divergent beam towards the object 
which it is desired to illuminate. . 

The latest advance in the construction and manufac- 
ture of parabolic reflectors for searchlights and similar 
purposes is a metallic mirror e feom an accurately 
ground metal, glass, or wax mould, by a process of 
electro-depositing, or by a combination process of spin- 
ning and electro-depositing, the mirror having yellow and 
white metal bands or rings, as shown in Figs. 1 and 2, 
page 557, which ~~ oscillated or rotated. By having 
a combination of both white and yellow beams the 
average best results are obtained as regards showing = 
distant objects and producing a dazzling effect. One ad- 
vantage of a parabolic metal reflector is that the rays 
from the carbon points are collected into parallel beams 
by means of reflection only ; it is not catadioptric, as most 
glass mirrors are. Another advantage is that the wei ht 
is less than that of a glass mirror of similar size. e 
weight of a 26-in. metallic mirror is about 29 Ib., the 
ring 132 lb., making a total of 161 lb., whereas the weight 
of a glass mirror is 165 lb. without mounting. A metallic 
30-in. mirror in an aluminium rirg weighs 35 Ib., as com- 
pared with 300 Ib. for a — mirror of the same size. 

Light reflected from a gold-coloured reflector is found 
to illuminate a distant object more clearly, and to be 
more penetrating in thick and foggy weather ; but a gold- 
coloured reflector is not so dazzling as a silver-coloured 
reflecting surface, and can be more readily aimed at and 
destroyed by shell fire. The penetrating power of oil 
light as an illuminator, compa to electric light, for 
lighthouse purposes, particularly in the case of foga, is no 
doubt due to its yellow rays. Evidence given at courts of 
inquiry held as to the cause of wrecks in the vicinity of 
the Lizard Lighthouse have shown that the electric light 
had been entirely obscured by fog whilst the lights of a 
farmhouse at about the same distance and level could be 
distinctly seen. 

The original use of metallic parabolic reflectors was for 
lighthouses, for converting the rays falling on them into a 

arallel beam, which were replaced by glass lenses when 

‘resnel introduced his system of using glass lenses built 
of concentric rings, and surrounded with a complete 
system of reflecting prisms. 

As the power of rendering visible distant objects is of 
such importance for a variety of purposes, parabolic re- 
flectors are now used for locomotive head-lights, and 
particularly for naval and military operations, every 
man-of-war, torpedo-boat destroyer, and fort being sup- 
lied with one or more. During the American war with 
pain searchlights played a most important part in the 
blockade of the Cuban coast, and also in the war between 
Russia and Japan. A blinding beam of light in the 
hands of a skilled operator can be turned to great account 
in the case of a torpedo-boat attack. The pupil of the 
eye which is widely opened owing to the darkness allows 
such a quantity of light to fall on the retina that the 
retina becomes over excited, thus making it difficult to at 
once clearly see again. 

Electric head-lights of the double-ray description are 
also used on locomotives and motor-cars, and depend on 
utilising a portion of the light as a signal to indicate at a 
distance the approximate location of a locomotive ap- 
proaching from any direction. This is accomplished by 
placing an auxiliary plane reflector on the head-light case 
at an angle of 45 deg., in such a manner that one-third 
of the total candle power of the head-light is projected 
vertically in the air, making a beam of light that can be 
seen from any point within a radius of from five to ten 
miles, according to the weather. 

If the source of light were a point exactly at the 
focus of a perfect parabolic reflector, the reflected beam 
of light would be parallel. In the case of an arc, how- 
ever, the greater proportion of light comes from the 
crater of the positive carbon, which is of appreciable 
size, especially when large currents are employed. 
very point of the mirror is therefore struck with a 
cone of light, the angle depending on the sizs of the 
cater and the focal distance; consequently the whole 
beam after reflection disperses at the same angle. The 
light collected by a surface is inversely proportional to 
the square of the distance of the source of light, but 
after a certain limit has been ed the amount of 
light received by the mirror does not continue to in- 
crease as the solid angle, on account of the obscura- 
tion effected by the walls of the crater. The obscura- 
tion begins to tell after a section of the solid angle 
has been reached of about 65 d If the source of light 
were a point, a 1-ft. mirror with 1-ft. focus would be as 
good as that of a 2ft. mirror with a 2.ft. focus, both 
raking the same solid angle of light. Metallic mirrora, 
therefore, have an advantage over glass, as they can be of 
shorter focal length ; the heat generated would blister the 
silver on @ glass mirror, or crack the glass. For practical 
purposes it is not necessary to confine the source of illu- 
mination to one point, the area covered by the beam of 
light would be too small. Glass mirrors are now being 
made in the form of a paraboloid ellipse, so as to obtain a 
broad horizontal beam and a narrow vertical beam of light. 

Difficulties event in Producing True Metallic Reflec- 
tors.—Great difficulties have been experienced in produc- 
log & true metallic reflector that will not readily tarnish 
when exposed to the heat of anarc light, and to the influence 
of damp air and sea water. Spun reflectors are never 
true, as it is found in practice impossible to spin them 
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quite true to the moulds. Stamped reflectors have also 
been tried, but with no more satisfactory results; in both 
cases the fibre or structure of the metal is apparent. 

Experiments have been made with a view to substitut- 
ing cast metal for glass, but the cost of grinding and 

lishing, and the unsatisfactory surface that is obtained, 

ave resulted in the attempts being abandoned. Cast 
alloys always have a distinct crys e structure due to 
crys' in a soft matrix. 

The process now about to be described is re, 
one of the chief features being that the surface produ 
requires no after-polishing or truing up. When once a 
true mould has been produced, any number of reflectors 
can be taken from it at a small ocs}. 

The convex side of a glass mould is accurately shaped 
and polished to form atrue parabolic or other reflecting 
surface. As the mould only requires shaping and polish- 
ing on the convex side, the expense is small compared 


with that of a glass reflector, which has to be ground on |i 


both sides. 

A mould made from speculum metal has been experi- 
mented with, but up to the present the difficulties of 
eopesotios the deposited metal have not been overcome. 

@ glass moulds are made as follows:—Firatly, a 
convex cast-iron mould is made to the approximate curve 
of the mirror. From this a concave mould is made of 
refractory material. Over this is laid a piece of flat 
glass about 1 in. thick, the whole being placed in a 
furnace and heated to such a temperature that the glass 
will adapt itself to the curvature of the mould without 
fusing. The een glass mould thus pared is then 
ground and polished on the convex side only, the first 
breaking-down operation being done by means of emery 
wheels, the desired curvature being given to the mecha- 
nical feed by means of a template or gearing. The 
glass is finally polished with pads and rouge, which 
are caused to move over the surface in varying directions. 
The process is a laborious one, two to three months being 
required for the largest sized reflectors. 

The next step in the process, after having obtained 
@ suitable ne mould, is to clean it, and then coat the 
convex surface with a coating of metallic silver, which is 
thrown down chemically on the glass and polished, so as 
to ensure the copper backing being adherent to the silver. 
The silvered mould is then placed in a ring or frame and 
immersed in an electrolyte of No card sulphate, and 
rotated in a horizontal position at about five revolutions 
per minute. The copper adheres firmly to the asilver, an 
together they form the reflector, which is subseqently 
separated from the glass mould by placing the whole in 
cold or lukewarm water, and then pataely eins the 
temperature of the water to about 120 deg. Fahr., when 
the metal reflector will leave the glass mould on account 
of the unequal expansion of the copper and the glass. 

The concave surface of the reflector obtained is an 
exact reproduction of the surface of the glass mould, and 
has the same brilliant polish, and requires no further 
treatment to answer all the purposes of a reflector, with 
the exception that it must be coated with a film of some 
suitable metal to prevent it from tarnishing, Palladium 
is found to answer this purpose, as it does not readily 
tarnish, and a bright coating can be deposited rapidly to 
any desired thickness. Palladium is a silver-white metal, 
and when deposited under favourable conditions is almost 
as white as silver ; but a harder and more brilliant deposit 
can be obtained by depositing alloys of silver and cadmium. 

Silvering the Glass Mould.—In carrying out the manu- 
facture of reflectors by the we process, it is essen- 
tial that the glass mould should be perfectly clean and 
free from grease before the silver coatin 
This is ensured by cleansing the mould with a suitable 
paste or powder, such as peroxide of iron, and then washing 
the glass in a 50 per cent. solution of ammonia. It is 
necessary that this cleansing operation be repeated prior 
to the production of each mirror. After the convex 
side of the mould has been properly cleansed, a thin 
coating of metallic silver is applied, the process being 
that commonly employed for silvering reflectors for astro- 
nomical telescopes. © solutions are prepared, the 
first of which contains the silver salt, the second a 
glucose preparation. Ammonia is added to a solution 
of nitrate of silver until the precipitate that is formed 
is re-diseolved ; it is then re-precipitated with caustic 
soda and again dissolved in ammonia. A solution of 

lucose is then added. The surface of the mould to 
coated is dipped into the solution, face downwards, 
immediately after cleaning. In from four to five minutes 
the silver begins to be deposited on the glass mould, the 
solution changing from pink to dark brown and black, 
The film thickens quickly and in from thirty to thirty- 
five minutes a good coating of silver is deposited equal 
to about 0.000588 grammes per equare inch, or a thickness 
of 0.0000034 in. The silver is found to be more uniform 
if the glass mould is dipped into a protochloride of tin 
solution, and then washed before being placed in the 
silvering bath. The silver coating is. ay washed 
and then allowed to dry, and is burnished bright with a 
piece of cotton wool and peroxide of iron, freshly precipi- 
tated by ammonia from a dilute solution of ferrous 
sulphate. The cost of silvering is found to vary from 2d. 
to 4d. per inch diameter. The apparatus employed for 
silvering the moulds is shown in Figs. 3 4, page 557. 
F is the glass mould accurately shaped on its convex side 
to a true parabolic or other curve with a bevelled edge; 
B is a circular concave sucker e of a disc of rubber or 
leather, backed with a metal plate, and attached to one 
end of a tube which communicates with an exhaust pump 
A, fitted with a vacuum gauge C; G is a bar arranged to 
turn on its axis and be locked in any desired position. In 
the centre of one end of the bar G at right angles to the 
longitudinal axis is fitted an internally screwed metal 
boss through which the screw rod D works. This rod is 
capable of being moved out of the vertical and clamped 
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so by means of the bar G mentioned above. E is the 
tank which contains the silvering solution. When setting 
up the machine the sucker B should be raised out of the 
tank to any convenient height by actuating the screw D 
and carried clear of the tank. concave side of the 
mould F is placed on the sucker when facing upwards, 
and the air exhausted from between the moe and the 
sucker by means of the exhaust pump, so as to attach 
the glass mould firmly to the apparatus. The glaes 
mould is thus held in @ vertical position whilst bein 
chemically cleaned. It is then turned over and lowe 
by means of the rods G and D into the tank E, when its 
convex surface is submerged in the silvering solution. 
After washing and polishing, the silvered mould is 
removed from the sucker, and placed so that its bevelled 
edge fits accurately into the corresponding inner edge of 
a metal ring D, Fig. 6, which serves to support it in the 
de — 3 tank, while the metal backing of the reflector 
is being deposited. The ring D is suspended by means of 
metal bolts from metal cross-bars D,. The cross-bars are 
connected by means of metal bolts to a metal frame, which 
is hinged to the vertical shaft E, Fig. 5, by means of a pin 
or pivot. This shaft Y ng» through a bearing F, and is 
supported on the sliding bracket G carried by an iron 
stanchion H, by means of a ball-bearing which supports 
the shaft by a collar, and allows it to rotate. A pulley 
is fitted on the top of the shaft, driven direct from 
an electric motor. A copper anode is placed beneath 
the glass mould, approximating the same curvature, 
supported on the bottom of the vat K, and connected 
by the conductors I II I to the cast-iron mercury channel 
L, which forms one terminal. The other terminal is 
connected to the mercury-box J, which is in electrical 
connection with the shaft E, the cross.arms D!, the ring 
D, and the mould forming the cathode. When first 
lowering the mould into the solution, it is necessary to 
avoid throwing the work of carrying the whole electric 
current on the silver film alone, so the shaft is raised by 
means of a winch The mould is then tilted, and the 
shaft gradually lowered, bringing the edge of the mould in 
contact with the electrolyte, the electric circuit being thus 
established, and a film of copper deposited on the 
mould at the place of contact near the edgé of the mould. 
The shaft is then lowere/ to ite normal level; at the 
same time the mould is i? to a horizontal position, 
and immediately revolved. The operation occupies a very 
brief interval of time, and the current for a few minutes is 


d|supplied at a pressure of about 9 volts, and ultimately 


uced to about one half. The shaft is rotated at from 
five to ten revolutions per minute, depending largely on the 
current density employed, which is usually about 20 am- 
res per equare foot. If the speed is too slow, a rough 
eposit is obtained, composed of small nodules, trees, and 
stream lines, as shown in Figs. 7 and 8. The diameter of 
the mirrors and the formation of copper trees and nodules 
on the edge of the mirror are controlled by means of 
insulating and baffle-rings A, held in position by means 
of clamps ©, Figs. 9 and 10, 

_ Expanding the Mirror from the Mould.—After a suffi- 
cient thickness of metal has been deposited on the mould 
to form a suitable backing to the reflector, it is removed 
from the tank, and the metallic deposit separated by plac- 
ing in warm water and then raising the temperature. The 
concave surface of the mirror is then chemically cleaned, 
preferably with potassium cyanide, and finally placed in an 
earthenware pan A, Figs. 11 and 12, page 560, where a re- 
flecting and protecting surface of platinum or palladium, 
or a white metal alloy, is — u it. An anode is 
suspended from the main frame anil consiets of carbon 
lates, or plates of the metal or alloy to be deposited, fixed 
in a holder B a to approximate the curve of the 
mirror. The height of the anode can be adjusted by a 
vertical movement of the rod D, which is attached to the 
holder B. One end of a connection C (shown in the side 
elevation, Fig. 12) is pivoted to the D, and the other 
end is pivoted to a revolving disc crank (notshown). The 
disc is provided with a radial slot, in which the crank-pin 
attached to the connecting-rod is adjustable. By shorten- 
ing or inginaning the distance between the pin and the 
centre of the disc, the throw of the connecting-rod can be 
regulated. The anode is thus caused to swing backwards 
and forwards to ensure an even deposit over the whole 
surface, and — 3 the electrolyte agitated. If the reflector 
is to have a surface of platinum the tank is filled with a 
solution of freshly precipitated double chloride of platinum 
and ammonium, dissolved in a ee concentrated solu- 
tion of neutral citrate of sodium. If the reflecting surface 
is to be composed of palladium, a solution of palladium 
ammonium chloride is used ; 70 to 80 grains of palladium 
per superficial foot is found to afford a good protective 
coating. 

_ When a damaged mirror has to be refaced or polished, 
it is placed in a lathe as shown in Figs, 13 and 14, and grind- 
ing and polishing tools wy tytn | at a high rate of speed 
passed over the surface ; the tool is caused to travel in a 
parabolic curve by means of a template, The apparatus 
employed for scribing the parabolic curve for the tem- 
plate is shown in Figs. 15 and 16, and is based on the 
fact that the sum of the lengths of any line drawn from 
the focus of the curve to a point on the curve, and of 
a@ perpendicular from that point on to the vertical 
axis, is equal to twice the length of the line drawn 
from the focus along the horizontal axis and cutting 
the curve. Thea atus comprises a frame A having 
a pair of parallel guides B, B, preferably under-cut 
or V-shaped, within which a slide-block OC travels, the 
slide-block being provided with a guide-groove D at right 
— a to the parallel guides, the groove being graduated 
and having mounted on it a scribing-block E, with a 
scriber on its lower face, which is provided at its upper 

+ with a handle F, by means of which it can be moved. 
The scribing-block is also provided with a small pulley or 
wheel G, around which passes a steel wire or band, one 
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end of the wire being attached to a pin or secured to one 
of the parallel guides, and the other end to a pin H 
secured upon the end of the slide-block moving between 
the parallel guides, the two pins beirg situated in the 
same plane, and the portion of the wire between the 
pulley and the second point H of attachment being at 
right angles to the parallel guides. With this arrange- 
ment it will be clear that if the instrument be placed upon 
the surface upon which the curve is to be deacri and 





the scriber be reciprocated by means of the handle upon 
the scribing-block, the s:riber will be caused to follow a 
parabolic curve. The band is kept taut by attaching a 
weighted line passing over the pulley I to the pin E. 
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ing on the asbestos ring. Figs. 18, 19, and 20 show the 
arrangement of the electrolytic process for the 
production of reflector surfaces. 

The Amount of Light Reflected by Various Metals.— 
Although palladium does not reflect light as well as a 
silver surface, which is perfectly clean and bright, the 
ven is found to be qui oy nampa as ser Sag 

ose mity to an arc light for a short time, the silver 
tarniches # and the light is greatly reduced in intensity. 
With a palladium-faced reflector the intensity of light 
is found to remain practically constant, as little or no 
tarnishing takes place. 

The following table gives the actual and comparative 





the electrolytic method used for the manufacture of the 
reflectors. 

Researches made by Potter give a loss of 31 to 35 per 
cent. for mirror metal, and Stephenson found for 
polished silver at an angle of 45 deg. that the loss was 
about 44 per cent. Platinum and jum possess a 
reflecting power inferior to that of ailver for visual rays, 
but superior for ical rays and for astro-photography. 
To determine what effect the metallic surface directly 
under a reflecting surface of a thin film of electro-depo- 
sited metal has on the reflecting power, a brass plate was 

ished, silver-plated, and then gilded, and the amount 
of light reflected was determined, after which the surface 
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To enable the instrument ‘o be employed for describing 
curves of different dimensions, the steel, wire or band, in 
lieu of being secured to a fixed pin upon one of the parallel 
guides, may be attached to a pin J upon a sleeve mounted 
upon a graduated rod K extending at right angles 
to the parallel guides. Pa adjusting the position of the 
sleeve upon the gradua . curves of different focal 
lengths can be obtained, and the parallel guides may be 
aw to enable the length of curves described to be 


Method of Mounting the Mirrors.—When sufficient 
metal has been deposited, the reflector is removed from 
the bath and dipped in boiling water, and is then ready 
to be mounted in a suitable chmrieg ring, such as shown 
in Fig. 17. This is provided with a knife-edge marked F, 
which holds the reflector against a ring of asbestos OC, 
placed in a groove which retains it in ition after 
the refiector has been ly cen whilst rest- 
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quantities of light reflected from various electro-deposited 
metals, Bunsen photometer and standard pentane 
lamps were used and arranged as shown in Fig. 21 :— 





Distance from Standard 


Light. Reflecting Power. 


Compara- 
tive. 


Direct 


| Reflected | 
| Light. Actual. 


Light. 





cms. 


0. 
0. 
0. 
0. 


69.5 
69.5 
69.5 
69.5 








tests were made on flat plates prepared by 


























was coated with a very thin film of palladium, and the 
amount of light reflected determined again, with the 
following results :— 


Gold surface 8 0.77 
Palladium surface 0.63 


The amount of palladium deposited on the plate was so 
thin that the la could be distinctly seen through it. 

Hagen and Rubens have also made a number of 
measurements as to the amount of light reflected from 
various metals. The metals were in the shape of concave 
mirrors, near the centre of curvature of which a glowing 
platinum wire was mounted. An image of both the wire 
and its real image was projected upon the double slot of 
the spectro-photometer, so that the two could be directly 
com Breithaupt, to avoid the disturbing effects of 
polishing materials, has used burnt-in mirrors of gold and 





platinum on glass 
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Fie. 20. 
D. Locomotive headlight glass former. F, 


A. Depositing vat. 

B. Silvering vat. 

C. Glass former backed with copper 
ready for expanding off. 


E. Depositing 


vat 
headlight mirrors. 


Glass former silvered ready for 
depositing vat. 
G. Circulating pump. 


for locomotive 








Fig. 21. Sf 
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A= Grease spot. B = Standard lamp. 
over arc D E). 
Mirrors. H = Shield. 


Optical Tests.—Some of the reflectors have been tested 
optically by the method which originated in Russia, and 
from the degree of accuracy that can be obtained there 
appears to be no reason why mirrors made by the electro- 
lytic process should not be eventually menes “oe to reflecting 
telescopes. 

The method consists in photographing the image in a 
reflector of a white screen cove: with a black square 
network, the lines being 0.2 in. thick and 0.6 in. apart. 
In the centre of the screen a square opening is left, 
through which the photograph of the image of the net- 
work is taken through a pin-hole. The first step is to 
place the reflector at a distance of 3 ft. to 5 ft. from the 
screen, which should exceed by at least 35 per cent. the 
height and breadth of the reflector, so as to ensure the 
image of the network covering the whole surface of 
the mirror. The test of the reflector is carried out as 
follows :—The image on the screen is photographed, and 
the irregularity of the lines indicates any serious errors 
of the parabolic surface, as shown in Fig. 22. Mirrors 
have also been tested by placing a number of annular 
rings of different diameters in front of the mirror, and 
reading on a scale the comparative focal length of the 
exposed portion of the mirror, an arc-lamp being placed 
for this purpose at a distance of about 150 yards. 

_Blondel and Rey have deduced from theoretical con- 
siderations that the brilliancy of any point of surface of 
the mirror, or of a mirror projector of the form due to 
Mangin, is practically constant, each point being con- 
sidered as a source of light, and its soe Hee being 
measured in the direction of the optic axis of the mirror. 
They have tested this experimentally, and find that 
the brilliancy is constant, except at the edge of the 
mirror and the central portion which is hidden by the 
negative carbon. To determine the brilliancy at any 
point of the surface, a sheet-iron screen is introduced at 
a short distance in front of the projector, so as to cut off 
all the rays except those coming from a small area sur- 
rounding the point. The rays were passed through a hole 
in asheet-iron screen, and formed an i of a crater 
ona photometer screen in at some distance. The 
illumination at the centre of the image is measured, and 
the brilliancy at the point of the mirror calculated, Find- 





ae 


O = Test-plate (swivelling on centre 0). D = Standard —. (capable of swinging 
E = Position of D in direct illumination test (C removed distance EO = DO). = 


= Eye-piece. GG = 


ing the brilliancy at each zone of the mirror, the total 
candle-power of the projector is deduced. 

Conclusion.—Reflectors made by the electrolytic process 
have been found to withstand excessive heating without 
tarnishing. Salt water has been sprayed on the reflectors 
when they have been too hot to touch, the result bein 
that the water was driven off as steam, and the salt left 
behind on the reflector as a white deposit, which was easily 
removed with a wet cloth. Some 3-ft. palladium mirrors 
made by this process for coast defence were placed for six 
hours in a projector case, illuminated with a 175-ampere 
arc-lamp, during which time the temperature at the top 
of the reflector was found to be about 740 deg. Fahr. On 
removal, the mirror was found to be quite bright with the 
exception of a few small stains, which were easily re- 
moved with a chamois leather. 

‘ £ reflector — 4 A age had . spans rifle 

ullets passed through it, when the parallelism of the rays 
was found to be but little a Glass mirrors are 
often broken by concussion alone when firing large guns, 
and it is necessary in some battleships to place the search- 
lights in a less advantageous position to prevent the 
breakage of the glass mirrors. ‘ 

In conclusion, another application of parabolic mirrors 
may be mentioned—namely, the production of small port- 
able parabolic reflectors for intensifying sound for the 
deaf, and for locating sound at night, or in a fog, Fig. 23, 
by applying to the ear a flexible tube, which is a ed 
toa small receiver, and by moving the reflector in different 
nt ge the directions of the sound can be easily deter- 
mined. 


Go.p.—The value of the gold imported into the United 
Kingdom in August was 2,505,579/., of which 1,995,000/. 
came from British South Africa, 201.593/. from British 
India, 123.2597. from Australasia, and 70,3367. from South 
America. In the eight months ending August 31 gold was 
imported to the value of 24,679,9791 In this aggregate 
British South Africa figured for 19,928,136/., British India 
for 1,582,312/., Australasia for 1,227,815/.,. West Africa for 
700,601/., and New Zealand for 121,716. These are all 
gold-producing regions. As regards imports to adjust 
commercial balances, gold to the value of 239,449/. was 











MANUFACTURE OF PARABOLIC REFLECTORS 





Fig. 22. 

















received in the first eight months of this year from Hol- 
land, 91,742/. from the United States, 201,440/. from Cen- 
tral America and the West Indies, and 273 875/. from 
Brazil. Gold was exported from the United Kingdom in 
August to the value of 3,882,505. For the first eight 
months of this year the corresponding exports were 
29,729,5437. Our gold exports, a ep exceeded our 
gold imports in the first eight months of this year to the 
extent of 5,049, 5647. 





Pic 1s Germany.—The production of pig in Germany 
and the Luxembourg for the first eight months of this 
year amounted to 7,995,936 tons. This total was made 
up as follows, month by month :— 


Month. Tons. Month. Tons. 

January 1,061,329 May .. 1,010,917 
February 904,185 June .. 956,425 
March 1,046,998 July .. 1,010,770 
April .. 979,866 August és 935,445 


The output for the whole of 1907 was 13,045,760 tons, as 
com with 12,475,267 tons for the whole of 1906, 
10,987,623 tons for the whole of 1905, and 10,103,941 tons 
for the whole of 1904. There was a decline in the output 
for the first eight months of this year of 601,528 tons, as 
or with the corresponding period of 1907. The 

uction for August (935.445 tons) was made up as 
follows :—Casting pig. 178,170 tons ; Bessemer pig, 28,189 
tons; Thomas pig, 625,831 tons; spiegel and steel pig, 
62,182 tons; and puddling pig, 41,073 tons. 
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DEPRECIATION OF MACHINERY. 


Repairs, Renewals, Deterioration, and Depreciation of 
Workshop Plant and Machinery.* 


By James EpwarpD Dagsisuire, of London. 


Most of the details of the management of an engi- 
neering establishment have, within recent years, been 
systematised. Systems now govern general office, draw- 
ing-office, and works, from the filing of correspondence 
onwards, and no modern business can be economically 
carried on without them. They are the result of careful 
study of the requirements common to all engineering 
establishments, and the fact that they are systems poin 
to a general consensus of opinion that what is good for 
one is good, with modifications, for all, and that certain 
definite principles are applicable to all cases. i 

It therefore appears strange that the method of dealing 
with the wear and tear, repair and renewal, and depre- 
ciation of plant and machinery, has escaped attention, 
and that there seem to be as many different ways of 
treating this question as there are engineers—or, perhaps 
it should be said, as there are accountants. 

Possibly a discussion of the subject by the Institution 
may tend towards some approach to uniformity of prac- 
tice amongst the mechanical engineers control of 
manufacturing works; and the author has therefore en- 
deavoured in this paper to bring forward the points which 
govern the question, and to make some suggestions for a 
system which shall provide for the proper upkeep of 
machinery, and for its replacement when no longer useful. 
This is a matter so vital that he hopes it may be found 
of sufficient interest for discussion, although the subject 
differs somewhat in character from those generally treated 
at these meetin : 

The matter is very far from being, as many seem to 
believe, merely a matter of accountancy ; in fact, the first 
reform would ts to transfer the control of the machinery 
stock-book, and everything connected with it, from the 
accountant to the engineer. While this paper was in 
course of preparation, the subject of depreciation was 
treated in a leading article in an engineering journal, 
upon which comments were made by correspondents. 

is appears to indicate the recognition of the fact that 
the subject is an engineering one, and that our attention 
may with advantage be directed to it, while the corres- 
pondence also indicated diversity of opinion as to how it 
should be dealt with. The article in question, however, 
did not treat especially, as ib is now proposed to do, with 
the plant and machinery of engineering workshops, which 
are not by any means under the same conditions as the 
rolling-stock of a railway or the generating plant of an 
electrical power-station, if only because the quality of the 

roduct in the one case depends upon the condition of 
the plant, whereas it does not in the other. 


It is east dispute that the efficiency of a manufac- 


turing establishment depends upon the quality and con- 
dition of the plant and machinery therein, and that any 
neglect to maintain this equipment in the highest working 
condition promptly results in a falling off in both quality 
and quantity of output. The first question, therefore, to 
be considered is :—What is the best system to be adopted 
for maintaining the whole factory equipment in proper 
repair, and for discarding obsolete or worn-out machines 
and replacing them with new machines when necessary 
The second question is that upon which opinions differ so 
greatly—viz. : How is the necessary financial provision 
for the maintenance and renewal to be made? Needless 
to say, the two have to be considered together. 


9 


Maintenance.—The maintenance of the plant and |), 


machinery of a manufacturing establishment is generally 
one of the duties—and not the least important one—of 
the works manager, and much depends upon his judg- 
ment in deciding upon, and executing, the necessary 
repaira and renewals from time to time. It is, however, 
very unusual for this official to have any concern with, or 
knowledge of, the nang suee of the plant he is dealing 
with, and there would an obvious advantage in the 
introduction of the reform previously indicated ; placing 
the control of the repairs and renewals and of the valua- 
tion in the same hands, and limiting the accountant’s duty 
in this connection to the use of the valuation provided for 
him by the engineer for the purpose of his profit and loss 
account and balance-sheet. 

The following system is suggested for adoption with 
the object of ensuring proper attention to upkeep of 
machinery and plant, which, in a manofacturing estab- 
lishment, will consist of boilers, producers, furnaces, 
steam or gas-engines, electric generators, transmission 
(pipes, cables, shafting, &c.), possibly hydraulic and air- 
compressing and other machinery, together with cranes 
and similar gear, all only ar productive ; with 
machine-tools, steam-hammers, and similar machines 
which are directly productive. The quality of the output 
is absolutely dependent on the quality and condition of 
the latter ; the quantity and the cost, on the whole equip- 
ment. Besides the above there are ‘‘loose tools,” whic 
are, in modern establishmen‘s, controlled by the tool- 
room, and may be left out of the present consideration. 

Under the suggested system the control of everything 
would be vested in the works manager, or, in the case of 
large works, in a special official. The limit of his powers, 
as regards incurring expenditure, would be defined by the 
general m er, directors, or partners according to cir- 
cumstances ; he would be res ble for the upkeep of 
the whole of the machinery plant, and it would be his 
duty to report his requirements when he found them to 
exceed his financial limit; but it is essential that he 
should have considerable latitude in incurring expendi- 


* Paper read befcre the Institution cf Mechanical 
Mngineere; October 16, 








ture on repairs, because, obviously, time is of the utmost 
im in most cases, and he ought not to be bound 
by too much red tape; in i re “a stitch in 
time” often saves many times nine. ‘There is no doubt 
whatever that if the right man be appointed, there will be 


no difficulty on this point. 
His first step must be to vee a proper schedule of 
is charge, entering each item 


the plant and machinery in ge 

in the machinery stock-book, with its distinguishing 
number. Against each item should be entered its 
present value, calculated according to its age, in the 
manner to be oe later. Also a figure represent- 
ing i bable life in years; this second figure will be 


requi when vision for de’ ion comes under 
ts | consideration. (See Appendix No. I., 563, showing 


the system of posti machinery stock-book for new 
works. The method of determining the depreciation 
class will bs explained later.) = 

Probable life must always be a matter of opinion, but 
the development of m he agremgoan is now so rapid 
that it would certainly be unsafe to anticipate for the 
machinery of to-day the life of that of fifty years ago. 
For example, machine-tools fifty years old may be very 
interesting and still capable of doing work, but their use 
is not conducive to commercial success, and it will not do 
to look forward to following the practice of previous 
generations in keeping old inery at work. . 

The importance of properly estimating probable life 
will be apparent when depreciation is considered, and it 
is in this that the engineering skill and experience of the 
works manager, or the special plant engineer, will have 
their opportunity. The matter seems to have had no 
consideration whatever in the past; but a short time will 
suffice to produce plenty of men with the experience 
necessary to form a sound judgment on the probable life 
of any machine—that is, on the chances of its mi: 
obsolete by the arrival of new methods of working, an 
also of its wearing out in use. 

The next step must be to make provision for proper careof 
the various ee, sae for repairs being executed when 
required without y- To ensure this, each attendant 
or workman in charge of a machine or group of machines, 
being the actual attendant or operator, and not a fore- 
man, would be made, in the first instance, responsible for 
its being maintained in the highest possible condition 
the fireman for his boilers, the turner for his lathe, and 
soon. It would be his duty to report immediately to his 
shop foreman any defect becoming apparent, and to enter 
on a ecard the ee and number of machine, nature 
of defect, date, and his (the attendant’s) name. 

The foreman’s duty would then be to inspect the ma- 
chine, and if in his opinion the repairs are necessary, to 
initial the card, and submit it to the works manager for 
final authority, the works manager initialling and dating 
the card and suignings Works Order No. to the job. The 
repairs would then executed at once, and on their 
completion the machine would be inspected ae pees 
by the works manager, and their execution certified (with 
date) on the card ; to which would be also added the cost 
incurred. This system would ensure Wp a care by the 
attendants of every machine, and would prevent ill-usage, 
which used to be cne of the workshop troubles, though in 
this respect the modern workman is a great improvement 
on his predecessors, and the care of machines, aoe 
machine-tools, now leaves very little to be desired. It 
would also afford the works manager the opportunity of 
deciding when the time has come to replace ins' of 
repairing—and it will be remembered that this official 
would have before him the stock-book valuation of the 
machine under consideration, and therefore would know 
ow far the cost of renewal had been provided for. He 
would see the whole situation ab a glance, and decide 
whether to replace, thoroughly repair, or partially 
repair. 

n addition to the workman’s or attendant’s daily 
watching of each machine, periodical inspection should be 
made by the works manager as a check upon workman 
and foreman, and each such inspection recorded. 

A — form for the card is given in Appendix III., 

e 

n the first space the workman or attendant reports 
the defects noticed by him. In the second space the 
foreman and the works manager record their inspection, 
and the latter his authority for the repair. The works 
manager, having assigned a Works Order No. for the 
repairs, can, through that order, authorise any further 
repairs necessary to the machine; there will generally be 
other defects to remedy, besides that originally reported 
by the attendant. In the third space details are given 
of all the repairs when finished, this being signed by the 
foreman responsible for the repairs, who may, or may 
not, be the same as the foreman of the shop to which the 
machine belongs. In the fourth space the works manager 
records his authority for the machine to be set to work 
again, and the foreman gives the date of re-starting. 
Finally, the cost is added in the fifth space, and the 
record is complete. 

mera te he is sometimes argued that if machi- 
nery be maintained as indicated above, it does not de 
ciate, and that, so long as its output does not fall off in 
quality or quantity, it is as valuable to its owner when 
10 or 20 years old as when new. This, however, is abso- 
lutely incorrect, for although a machine could, of course, 
be kept “‘ alive” for ever by renewing its parts one by one 
as they wear out, supposing that it never grew obsolete, 
its value at any given time would depend upon the state 
of deterioration of its various parts at that time, because 
since each part has a “‘life,” the effluxion of the life of 
that part is ing from day to day. But machines 
do grow obsolete, and are not renewed in this way ; and 
the depreciation now to be considered provides for that 
effiuxion of life of each machine as a whole which actually 
takes place, the smount depending upon the time whieh a 





machine can be profitably used for the purpose of pro- 
ducing the output required by the works in which i is 
lied, this being its “‘life.” : 

It is therefore absolutely n to make provision 
for a fund by means of which the various items of a woric. 
shop equipment can be renewed from time to time, which 
provision obviously has to be made without any referen:s 
to the profits or losses of trade. It must be made as part 
of the working expenses of the business, and in this 
respect the author protests against the system, frequent!y 
adopted by accountants, of showing a so-called “‘ profit,” 
out of which so much is set aside for depreciation, the 
amount apparently being at the discretion of the directors 
or the accountants, and frequently depending upon the 
amount of the so-called *‘ profit.” It is clearly wrong to 
make the provision for depreciation a charge on profits, 
for depreciation is really a loss of the capital assets, which 
has to be made good out of income, and is just as much a 

@ on revenue as rent or taxes; there is no escape 
from its incidence, and there is no profit until adequate 
provision for depreciation has le. That the 
provision shculd adequate goes without saying; the 
amount must be determined without reference to the 
result of trading, but must be an absolute charge, so that 
the depreciation may be truly representative of the loss 
of value of the machinery, which occurs whether trading 
is profitable or not. 

hen, therefore, a machine is new, the bable life 
having been estimated, the depreciation on that machine 
can be determined, the sum of the loss during life being 
the new value less the scrap, or ultimate value. This has 
to be written off during the life, in gradually decreasing 


CURVES SHOWING DEPRECIATION OF 
MACHINERY ASSUMING A PROBABLE 
LIFE ANDO SCRAP VALUE. 
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increments, by fixing a percentage to write off each year 
from the last year’s value, this percentage being such that 
at the end of the life the depreciated value shall equal 
the scrap value. 

It must be noted that the ultimate values of machines 
expressed in percentages of their new value vary con- 
siderably, because an expensive ae light tool will pro- 
bably have a lower scrap value than a much less expen- 
sive heavy tool, such as an ordinary planing machine or a 
heavy lathe. 

It is clearly impossible to foresee either probable life 
or ultimate value with absolute accuracy, and it would be 
a refinement of detail to treat each machine on a basis of 
its own, even if it were possible; but having estimated 
the probable life and ultimate value individually, each 
machine may, for depreciation pur be assigned to 
one or other of the classes indicated by the curves above 
the class selected being that reg Se nearest resultant 
scrap value at the end of the probable life. 

Such a provision as the above is sufficient to cover loss 
due to deterioration beyond that made good by repairs, 
because in estimating probable life, the chance that a 
machine may wear out before it becomes obsolete is taken 
into consideration. ; : 

_ It must, however, be borne in mind that special condi- 
tions apply, in the case of leasehold premises, to certain 
machinery which passes with the hereditament ; and when 
the period of lease is shorter than the probable life of any 
such mens, it becomes necessary to apply a rate of 
depreciation which will entirely extinguish the valuation 
at the expiry of the lease, not even scrap value remaining. 
In such a case it is simplest to write off an equal instal- 
ment each year, dividing the present value by the number 
of unexpired years of the lease. : 

The amount of depreciation on each item being deter- 
mined, the total on the whole plant must be charged 
against the income of ev year, if the balance-sheet is 
to show truly the value of the plant, and consequently 
the actual profit or loss of trading. 

The author believes that it is essential to schedule every 
item, and to write off the depreciation separately, so that 
the stock-book may show the actual present value of every 
inachine. It may prove, in the course of a bine” 
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career, that for some unexpected reason it is found that 
its life is likely to fall short of, or to exceed, the estimate 
to some considerable extent. In such a case there is no 
reason why it should not be considered on its merits, and 
the rate of depreciation increased or reduced from the 
time when its unexpected weakness or vitality became 
apparent. This would provide against the absurdity of a 
usefal machine gap | in the stock-book at scrap value 
—but any changes in depreciation should only be made 
with authority ; accurate judgment in estimating prob- 
able life will prevent such cases occurring. 

When a machine is replaced it disap from the 
stozk-book, and its successor takes its at its new 
value, baing psid for out of the accumulated funds, Thus 
the valuation would be unchanged in the event of new 
michines replacing old ones to the exact extent of the 
total sum ced aside for depreciation in any year. 

There is still a provision to be made for the cost of 
repairs, which is usually met out of income, as it is in- 
curred each year. This is perfectly sound in works which 
have been established for some time, but in the case of 
new works equipped with entirely new plant—as the 
repairs for the first year will be practically nil, and for 
the next few years very slight, whereas they will fall 
heavily on some later years—it is wise to set aside a sum 
during each of the early years to provide for this. After 
afew years the requirements for repairs equalise them- 
selves, owing to the varying rates at which the different 
items require expenditure. 

Increase in the productive power of works due to the 
installation of additional machinery warrants a charge 
upon capital, and such machines appear in the stock-book 
as additions to 7 ewe: although no additional capital may 
have been raised to psyforthem. — ; 

If additions to individual machines increase their pro- 
ductive capacity, the cost of such additions may fairly be 
added to their stock-book value, but they must then be 
depreciated at such a rate that the additions are written 
off by the end of the life of the machine. é 

Appendix No. II. may now be compared with No, I. 
It shows the same plant ten years later, the items havin 
been dealt with in ths manner previously indicated. It 
will be noticed that the planing-machine has had an 
addition to its productive capacity ; also that the slotting- 
machine, which was second-hand when the works started 
ten years before, is now at @ figare which permits of its 
replacement by a more modern machine. i : 

The results of unsound finance in dealing with deprecia- 
tion are so serious that it may surely be said that every 
establishment ought to be put on a sound basis, the actual 
present value of the machinery and plant determined, and 
systematic provision made for depreciation, so that when 
renewals become necessary their cost is provided for. Ib 
is often stated that when a business is working ata loss 
there can be no provision for depreciation, which in a 
sense is true; but depreciation is going on all the same, 
and the accounts ought to show the loss fairly and equarely 
—that is, the a sum should be written off, 
whatever the results of trade. Ifa recovery takes place, 
the position is sound ; if not, continued losses mean the 
end of the business, and the valuation of the plant at its 
right figure will not affect this. 

The danger of under-provision for depreciation, and 
especially of allowing the amount to depend upon the 
results of any year’s trading, is that in lean years what 
ought to be seb aside for depreciation may be entirely or 
partially distributed in dividends, which is nothing more 
or less than paying dividends out of capital. This may 
be done in the expectation of better times to come, when 
the depreciation deficiency may be made up ; but it is 
quite unsound, and in many cases has brought about the 
results which might have been expected. Even now. 
there are too many works equipped with machinery which 
is 80 out of date as to bea serious handicap in manufac- 
turing, but which cannot be thrown away and replaced 
because past years have not provided the means to meet 
the expense. To raise fresh capital for this purpose, even 
if feasible, is absolutely unsound finance, for the new 
machinery has to produce sufficient to provide interest on 
the lost capital as well as on the new. 

In fact, over-valued machinery is one of the most dan- 
gerous enemies to financial safety ; it would be far better 
to distribute less, and set aside more for depreciation, than 
to live in a ‘* fool’s p ise,” and awake to find that the 
time come when machinery must be modernised to 
meet competition, and that the funds to do this are non- 
existent. 

As a matter of accountancy, in order that the balance- 
sheet may show the true value of the plant, this should 
be entered at its depreciated value; the deprecia- 
tion should not be treated as a separate or “' reserve” 
fund; though if this separate fund be sufficient, the 
financial position is quite sound. essential thing 
is that it should be sufficient, and that it should be 
provided for before the word “profit” is as much as 
thought of. This means that the statement or valua- 
tion must show the real value of the plant and ma- 
chinery. However fascinating mechanical engineering 
may be, the aim of all manufacturers is to work at a 
profit, and no trae profit is shown if the valuation of the 
plant is incorrect, 

Depreciation as a charge against revenue is admitted 
rinciple by the income-tax authorities, in rating 
valuations an allowance is made in the difference between 
i rateable values for a sinking fund, for renewal 
another form, a depreciation fund. This, however, is & 
revy ry wher 2 question, and although the author feels 
i pass unmentioned, it is perhaps hardly 
consideration connection with | he 


in 


one for 


in ree 
subject, which is that of workshop practice as ecting 
the effective maintenance and the tru uatio machi- 
hery and plant, — 7 rm 





and machinery at expiration of life, which is, in | and 





APPENDIX I. 
TOs. ccccccsevces Engineering Company, Limited. 
MACHINERY STOCK-BOOK. 
Date : December 31, 1897. 


Description. 
| 
£ed. 





No. of Ma- 
chine. 

Deprecia- 
tion Class. 
Value. 





j Machine-Shop A. 
1 | 18-in. sliding, surfacing, and screw-cutting | 
| gap-lathe, with 24-ft. bed, driving aPRe 
ratus, &c., complete. (By A. B. an , 
| New; probable life 30 years) ee oe 
\(74 p.c.) 


2 4ft. 6 in. square by 16 ft. long planing- 
ae, two ty on sete (Be 
| driving a tus, &c., com: . y | 
Cc. D. cal Oe. New; probable life 39 | 
| yeara) .. ino ob a i 2 
(74 p.c.) 
8 | Special horizontal milling - machine for 
| ; ight work, —y of — —_ a -~ 
ny a. , complete, y | 
} om 0. New; probable life 20 years).. as 5 ) 
\(15 p.c. 


400 0 0 


500 0 0 


100 0 0 


4 | 10-in. stroke slotting-machine, with driv- 
ing apparatus, &c., complete. (By G. H. 
and Oo.; second-hand from X. Y. and 
Co.’s sale. Was new (100/.) in 1885 ; prob- 


able life 25 years) - 3 2800 
(10 p.c.) 


Carried forwasd én 





APPENDIX II. 
sevccccecwes Engineering Company, Limited. 
MACHINERY STOCK-BOOK. 
Date : December 31, 1907. 


t 





Description. 


No. of Ma- 
chine. 
Deprecia 
Value. 


By: 
= 


£84, 








Machine-Shop A. 
18-in. sliding, surfacing, and screw-cutting 
gap-lathe, with 24-ft. bed, driving appa 
ratus, &c., complete. (By A. B. and Co. 
New in 1897) .. we ee oe e 2 
(74 p.c.) 


» | 


184 0 0 


2 (4 ft. 6 in. square by 15 ft. long planing- 

=o, two ay ae on ta 

rivin; tus, , complete. y 

C. D. Sade Sew in 1897) oe et 

Two tool-boxes on uprights added in 1905, 
then cost 502. .. ee ee os “ a 

3 (12) p.c.) 

3 | Special horizontal milling- machine for 

ight work, vice, set of mai ls, and 

| driving ay tus, &., complete. (By 

E, F. and New in 1897) - det 


| 

4 | 10-in. stroke slotting-machine, with driv- 
ing apparatus, &., complete. (By G. H. 
and Oo. New in 1885) = Py 


2 230 00 
(74 p.c.) 


3800 





5 2000 
(15 p.c.) 


ee 3 1000 
ico p.c.) 


Carried forward .. ve ee | 





APPENDIX III. 
Nsccchegeccsek os Engineering Company, Limited. 
REPORT ON DEFECTIVE MACHINE, 





Defect noticed 
Attendant’s name 





Repair recommended 


Works Order Bea, .. 2.22202 0000 


Report of Repairs completed. 
Particulars. 








Passed for Work 
Date 
Rotated, 6000000 00 6 ecccesvesssese se se Foreman. 





Cost of Repairs 
Remarks 











Spain AND Fsance.—A tunnel has been commenced 
under.the Col de Pa in the Pyrenees, for a new 
line, which will reduce the railway distance between Paris 
Barcelona by some 90 miles, At present 751 miles 
have to be traversed, but express trains make the journe’ 
in 21 hours. The new route will present the draw 
of a heavy ient extending over several miles on the 


t| French side of the Great Pyrenean tunnel, which has 


just been begun, so that there will be less saving of time 
so far as passenger trains ate concerned than might, 
perhaps, be anticipated, 








CATALOGUES. 


Tae Unitep Moror Inpustries, Liwirep, 45 and 46, 
Poland. street, W., have sent usa circular relative to their 
“Simplex ” speedometer for fixing to the dashboard of a 
motor-car, and operated by a steel cable from mechanism 
fitted to the front hub, the indicator being actuated by 
the centrifugal action of balls held in digcs. 


The Beeston Foundry Company, Limited, Beeston, 
Notts, have sent us a cloth-bound catal of radiators 
of various patterns, of cast-iron boilers for heating pur- 
poses, and of pipes, bends, tees, connections, &c., and 
valves. Several pages of useful information ive to 
problems of heating buildings, &c., conclude the volume. 

The Electrical Company, Limited, 121-125, Charing 
Cross-road, W.C., have recently sent us a list of photo- 
graphic arc-lamps designed especially for studio ‘work, 
process engravers, engineers, architects, &c. Three types 
are listed—viz., enclosed arcs, open type lamps with para- 
bolic reflectors, and a studio p. Stands, starters, &., 
are also listed. 


The Linolite Company, 25, Victoria-street, West- 
minster, S.W., have lately sent us a number of circulars 
referring to their aes wn by the designations of 
“*Linolite” and ‘‘Tubolite.” Theee consist of tubes con- 
taining tically straight lengths of filament. They 
are suitable fora variety of yd wn ogy as shop-window 
lighting, &c., and 15 miles of ‘* Tubolite” are said to be in 
use. 


Messrs. G. Wilkinson and Sons, Keighley, have issued 
lately a supplementary list of machine. among whith 
are to be found high-speed lathes, boring and mage | 


lathes, flange-turning machines, vertical boring 
turning mills with two bars, duplex boring-mills, multiple- 
spindle drilling-machines, -shell drilling-machines, 


horizontal boring - machines, milling - machi - 
cutters, &c. Several of the machines are made in different 
sizes, and are well up to modern workshop requirements. 


From Meesrs. Mawdsleys, Limited, Zone Works, 
Dursley, Glos., we have received, filed in a cover, a 
number of loose leaf circulars relating to types of machines 
manufactured by them. Some of these are open pro- 
tected motors, others totally enclosed, or enclosed venti- 
lated types. A type of back-geared motor is shown, the 
shaft running in ngs on the casing. One circular 
describes this firm’s patent brush-holder. Particulars, 
dimensions, prices, &c., are given on separate sheets. 

Messrs. D. G. Somerville and Co., 72, Victoria-street 
8. W., have issued lately a publication entitled ‘‘ A Hand- 
Book of Standard Steel and Reinforced-Concrete Con- 
struction.” This small book contains practical notes aud 
data on reinforced concrete, on design and proportioning, 
on materials, construction, &c. Examples of design for 
foundations, retaining-walls, wharves, culverts, bridges, 
flooring, &c., are shown, as well as views showing works 
of various kinds in course of erection or completed. 


A pamphlet to hand from Messrs. James Walker and 
oe, y= bed prog Contenctoeh, ba India Dedannt, 

., is devoted to their types of packi jointing, ru 
belting, canvas-rubber hans cnosteed waive &e. 
Among the packings there are to be found listed here 
kinds suitable for steam, hydraulic, steam - hammer, 
ammonia, and other work. Several brands of ‘ Lion” 
packing are shown, in which metal inserts are provided 
in the wearing surfaces of the packing. 

Messrs. Alfred Herbert, Limited, Coventry, have sent 
us another instructive pamphlet, this time on the 
hexagon turret lathe. This yr omy: gives illustrations 
and notes of the evolution of this almost indispensable 
tool during the past ten years, from the machine of 1898, 
of ene Sa restricted po to the highly- 
developed tool of this year’s pattern. Following this 
come several pages of description of work for which these 
machines are most suitable, descriptions being subse- 
quently given of the various such as headstock, 
turret, chuck, turning-tool, -steady, taper turning- 
tool, cut-off and f res The dimensions and 

iculars of the two sizes of machines are then given, 
rom which we gather that the largest bars admitted are 
2} in. and 34 in. in diameter ; that the t lengths 
turned without reversing are 30 in. 42 in. respec- 
tively ; that sixteen speeds and nine different feeds are 
provided, &c. The pamphlet concludes with some four- 
teen ‘pages of instructions for operating, thus making this 
booklet of equal value in the workshop and in the office. 





AGRICULTURAL Enaings.—The value of the agricultural 
engines ex from the United Kingdom in September 
was 82,159/., as compared with 97,601/. in September, 
1907, and 95,7982. in September, 1906. In these totals 
engines exported to South America figured for 22 458/., 
30,6620., yma yop a — 
countries took engines in tem to the ue oO 
43,014/., as com with ren and 41,5652. In the 


nine months ing September 30, this year, agricultural 
engines were ex to the value of 813,287/., 
as compared with 824,178/. in corres ing period of 
1907, and 882,173. in the corres ing period of 1906. 
Euro countries fi in these totals for 550,3131., 
519,786/., and 547,846/. respectively ; and South America 
for 103,909/., 113,605/., 171,886/. respectively. The 
Colonial demand was represented by the following values : 
Colonial Group. 1908. 1007. 1006, 
British South Africa .. 5,570 13,938 6,924 
British India .. .. 20,883 38,534 14,616 
Australasia 45,834 38,966 44,086 


The stagnation of the South African demand has been 
especially disappointing. 
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AMERICAN METALLURGICAL INDUSTRY. 


As a result of recent financial troubles the American 
metallurgical industry sustained a t—it ma, 
almost be said a terrible—check in the first half of 
this year, the production of pig falling to 6,918,004 
tons, as compared with 13,478,044 tons in the first half 
of 1907, 12,582,250 tons in the first half of 1906, and 
11,163,175 tons in the first half of 1905. Production, 
accordingly, moved on to June 30, this year, at the 
rate of only 13,836,008 tons per annum, while the 
actual production for the whole of 1907 was 25,781,361 
tons ; for the whole of 1906, 25,307,191 tons; and for 
the whole of 1905, 22,992,380 tons. To go back a little 
further, we may record as follows the annual pig iron 
production of the United States for the 20 years ending 
with 1908 inclusive :— 

Tons, 


HORS ANSBON 


— 


Our estimste of the production of 1908 is based 
upon the actual output for the first half of the year, 
bat the latest information available shows that the 
quantity of pig turned out is now increasing, so that 
the probable outcome of the year is somewhat more 
encouraging than may be at first supposed. It may 
also be assumed that the great contraction which took 
place in the output to June 30, this year, has told to 
some extent upon previously accumulated stocks. On 
the other hand, it is doubtful whether there has been a 
complete recovery from the pref financial 
depression which commenced in the United States in 
the autumn of 1907. 


The great metallurgical districts of the American] § 


union continue to be Pennsylvania, Ohio, and Illinois. 
Alabama comes next, but is only a moderately 

fourth ; and it may be accepted as a fact that the 
progress of metallurgy in the Southern States, and 
especially in Alabama, has not in the least affected 
the ominance of Pennsylvania as an iron-making 
district. This is shown by the course taken by 
Pennsylvanian metallurgical production during the 
last ten years :— 

Year. 


1899 .. 
1900 . 


Tons. 
7,644,321 
10,579,127 
1901 .. 1906 11,247,869 
1902 .. 1907...  .. _ 11,848,549 
1903 .. 1908 (estimated) 6,064,504 
The falling off in this year’s output is attributable, 
of course, to general business depression—depression 
which has affected Alabama almost as much as it has 
told upon Pennsylvania. This is shown by the 
following statement of Alabama production during the 
decade :— 


Year. 
1904 .. 
1905 .. 


Tons. Year. 

1,083,676 

1,083,905 

1,184,337 1,674,848 
.. 1,225 212 1907 .. .. 1,686,674 
rr 1908 (estimated) 1,192,560 

The general a, naa of the United States was very 
great during the ten years; the demand for iron in- 
creased very materially, and the new —- of pig 
afforded by Alabama and several other Southern States 
were readily absorbed without injury to other existing 
interests. 

The importance of Ohio and Illinois as iron-making 
States is, perhaps, not generally appreciated. They are 
both progressive Western States, and their production 
of pig iron has been as fullows for the last ten years :— 

Year, Ohio. 

Tons. 

2,878,212 


1899 
1900 
1901 
1902 
1908 
1904 
1905 
1906 
5,248,262 
2,418,798 


OO BO OO ee ee et 


Sega Ri 
1908 (estimated) < 
The increase in the pig output of these two important 
to 


States would appear ‘ustified by the general pro- 
gress of the Great West ; and although their uc- 
tion has experienced a set back this year, } se is 
every probability that the ground which they have lost 
will be soon recovered 

What is to be the general future course of American 
metallurgy? That is a question which time alone can 
answer ; but the general development of the United 
States has been so extraordivary that it is difficult to 
anticipate any probability but that of great further 
expansion. e@ three supports of American iron 
production are the use of iron and steel for railway 
construction and working; the employment of iron 
for building pu ; and a great consumption of 
iron and steel for shipbuilding. The development of 
the American railroad network will probably now pro- 


Y | American ironmasters have a new and im 





ceed at a slackened rate, and the almost universal 
introduction of steel rails will reduce the annual 
outlay for maintenance. On the other hand, 
rtant 
field opened out to their enterprises in 
American capital and population are overflowing 
into Canada ; this means that American influence in 
Canada will increase, and that Canada will prove a 
profitable market for the products of American industry, 
American railway iron included. The demand for 
American iron for building is also likely to continue 
upon a large scale. The improvement and extension 
of American cities has by no means come to an end; 
on the contrary, it appears likely to receive a great 
impetus during the next ten years. With to 
the future consumption of iron and steel for ship- 
building, it is also likely to prove considerable; and 
as increased attention is being given to the develop- 
ment of American shipping, to say nothing of the 
constant additions which are being made to the Ameri- 
can Navy, it may even grow in importance. Canada 
also is not the only sole new outlet which is presenting 
itself for American iron and steel. The great con- 
tinent of South America is attracting more and more 
the attention of Northern American industrials, 
although it is not likely to prove such a ready or 
convenient market as Canada, Lastly, we must take 
account of the growing commercial power of the United 
States through the accumulation of American capital. 
It is a diplomatic axiom that ‘‘Trade follows the flag ;” 
but it would probably be more correct to say that 
trade obeys the powerful influence of accumulated 
capital. 








FATAL EXPLOSION FROM WATER- 
HAMMER ACTION. 

A FORMAL investigation has been conducted by the 
Board of Trade at the Guildhall, Nottingham, relative to 
an explosion, which occurred on February 28 last, at the 
tanton Iron Works, owned by the Stanton Iron Works 
Company, Limited, and by which two men lost their 
lives and several others sustained serious injuries. The 
Commissioners were Mr. A. P. taffe, barrister-at- 
law, and Mr. A. Gray, consulting engineer. Mr. G nge 
C. Vaux conducted the ings on behalf of the 
Board of Trade, and Dr. Tinsley Lindley appeared on 
behalf of the Stanton Iron Works Company. 

In his opening statement Mr. Vaux said that the 
Stanton Iron Works consisted of smelting furnaces and 
extensive a mga ng principal manufacture being that 
of cast-iron pipes. The explosion under consideration was 
not of a boiler, but of a steam stop-valve situated in a sec- 
tion of the works known as the foundry, and connected 
directly to a reserve or duplicate engine used for driving 
the machinery when the regular engine was being repaired. 
The valve, when new, was tested by.the makers up to a 
pressure of 360 1b. on the square inch, and was deemed 
suitable for working at a pressure of 160 lb. On February 
28 orders were given by Mr. John Oliver, the chief - 
neer, to Thomas Smith, his assistant, to arrange 
the shop cngne to be disconnected for examination 
and the duplicate engine to be coupled up. A number 
of fitters were employed, Ernest Martin being the 
leading man, and he instructed a man named Gray to 
open the drain-taps on the engine. This was done 
and it was seen that there was a discharge from the 
drain-pipe into a fly-pit about 30 ft. distant. Shortly 
after the engine-driver tried the drain-valve and found 
it slightly open, and he and three fitters got the wheel 
of the duplicate engine ready for starting. Smith slowly 
o—— the stop-valve and a violent explosion followed, 
the upper part of the valve chest being blown from the 
remainder, and broken into two pieces. Steam at a 
— of 100 lb. escaped into the engine-room, and a 

bourer and a fitter who were working near were 80 
badly scalded that they died shortly after. Smith and 
four other fitters were also seriously injured, but subse- 
quently recovered. After the oauie the stop-valve 
was examined by Mr. Chambers, the foundry manager, 
and Mr. Oliver, and the following morning it was seen 
by Mr. W. S. Smith, one of H.M. Inspectors of Fac- 
tories, who found that the drain-tap was just open. 

Various witnesses were called by Mr. Vaux, among 
them being Mr. Frederick Chambers, the foundry manager, 
who expressed the opinion that the explosion was due 
to the inherent weakness of the valve, a weakness not of 
construction or material, but of oe Since the explo- 
sion eg | had replaced all valves of this particular type 
with a flat surface, by round valves. The witness gave 
details as to the way in which the pipes had been cleared 
of water and steam before steam was again turned on. 

Mr. Thomas Charlton and Mr. A. D. Byrne, engineer- 
surveyors to the Board of Trade, who conducted 
the preliminary inquiry, said that, in their opinion, the 
explosion was due to water-hammer caused by the 
steam forcing up the water left in the valve-chest until it 
yielded to the shock, and thus led to the explosion. In 
reply to a question by Dr. Lindley on be of the 
Stanton Iron Works mpany, the witnesses admitted 
that all reasonable care and precaution had been taken 
by the company. 

After the close of the evidence Mr. Vaux and Dr. 
Lindley addressed the Court. The latter pointed to the 
fact that his clients, the Stanton Iron Works Company. 
Limited, employed in all 6000 men, and that it had 
ae been their desire to protect their men in every 

le way. The witnesses called by the Board of 
had_ themselves acknowledged that the company 
had exercised all reasonable care. : : 





In delivering judgment, Mr. Longstaffe, the presiding 
Commissioner, said that while they did not find od 
selves able to state that the arrangement of the steam. 
pipes fitted up in the new foundry department, where the 
explosion occurred, was the best that ae erent; 
could devise, they felt that it was practically satisfactory, 
having been devised by competent engineers, and d ded 
—_ or aconsiderable period without any apprehension 
of danger. Further, the provision made for draining the 
pipes of water resulting from steam eondensation, was, 
in the judgment of the Court, ample. They came to the 
conclusion that the stop-valve which exploded was of « 
type thoroughly suitable for the purpose intended, and 
they could not say that it was not placed in a ition 
favourable to working under safe conditions. The in- 
structions given by Mr. Oliver, the chief engineer to 
Mr. Smith (his assistant), and by him to the fitters, 
were and sufficient, and Mr. Smith was not 
only aware of the proper method of, and the necessity 
for, thoroughly draining the steam-pipes of water, but 
the evidence gave and his demeanour in the wit- 
ness-box, had satisfied the Commissioners that he was 
not a man who would wittingly have done or omitted 
anything which would have placed any of his fellow- 
workmen, or subordinates, in any position of danger. 
They considered that orders were given for every- 
thing which was necessary to be done by a person whom 
they regarded as ay competent; but they could 
not find affirmatively that the whole ~y of pi 
was full of water. On the other hand, they thought that 
Mr. Smith was amply justified in relying on the answers 
which he got to his question as to whether the pipes were 
clear. The Commissioners thought that they ought not 
to pass over this phase of the matter without expressing 
their very great satisfaction with the tg * which every- 
one connected with the Stanton Iron Works, who had 
been called before them, gave his evidence. From the 
manager of the engineering department down to the 
fitters, no witness who had been called seemed to have the 
slightest wish—certainly it was not manifested in the 
witness-box—to keep back or to better any statement 
they were making in the interest of the oneuy. They all 
gave their evidence in a manner which the Commissioners 
a was very highly to be commended, and which had 
greatly assisted the Court in coming to a conclusion. 

As to the cause of the explosion, the Commissioners 
found that the steam-pipes were thought to be clear of 
water before the valve which burst was opened by Smith, 
but they were satisfied that there was, in fact, a column 
of water standing above the valve to a height of approxi- 
mately 12in. When the steam was admitted by Smith 
the water standing in the 4-in. pipe was driven and forced 
against the column of water immediately above the valve, 
and the water-hammer thus produced fractured the 
valve and caused the explosion, with its consequent loss 
of life. The Court considered that neither the Stanton 
Iron Works Company, Limited, nor their chief engineer, 
nor any of their employés were to blame for the explosion ; 

, in conclusion, the Commissioners wished to express 
ee agp of the way in which the company had 

i them and the Board of Trade in the conduct of 
the inquiry. 





Our Coat ABROAD.—Onur coal exports have at length 
sustained a check, having only amounted in August to 
5,223,874 tons, as compared with 5,630,836 tons in August, 
1907, and 4,993,818 tons in August, 1906, these totals 

ing carried, by the addition of coke and patent fuel, 
to 5,461,789 tons, 5,842,002 tons, and 5,201,530 tons 
respectively. Coal was also shipped in August for the 
use of steamers engaged in foreign trade to the extent 
of 1.661,788 tons, as compared with 1,609,181 tons and 
1,627,714 tons. Our coal exports exceeded 500,000 tons 
in August in the following instances :—Russia, 514,097 
tons ; Germany, 857,761 tons ; France, 779,892 tons ; and 
Italy, 704,722 tons. The corresponding movement in 
August, 1907, was:—Russia, 441,795 tons; Germany, 
998,427 tons; France, 821,971 tons; and Italy, 726.119 
tons. The aggregate exports of coal from the United 
Kingdom to —— 31, this year, were 41,123,374 tons, 
as compared with 41,405,273 tons in the corresponding 
period of 1907, and 36,569,442 tons in the corres- 

nding iod of 1906. These totals were in 

y the addition of coke and patent fuel to 42,669,166 
tons, 42,972,972 tons, and 38,029,362 tons respectively. 
They were further increased by the addition of coal 
shipped for the use of steamers engaged in foreign 
trade—commonly known as bunker-coal—to 55,672,928 
tons, 55,337,502 tons, and 50,333,448 tons. Coal has, 
accordingly, been leaving the shores of the United 
Kingdom at the rate of 83,509,392 tons per annum, 
as com with 83,006,253 tons per annum in 1907, 
and 75,500,172 tons per annum in 1906. The following 
were the principal exports made in the first eight months 
of the last three years :— 

Country. — 
1,965,849 
2,315,534 
4,928,019 
7,068,034 6,187,951 
5,708,534 5,442,886 


of British coal to 


1907. 
tons 
Russia .. 

Sweden .. 

Germany 

Italy .. - 54 
Norway also took 
A t 31, this year; Denmark, 1,799.588 tons; Hol- 
land. 1,533,871 tons; Belgium, 1,131,498 tons; Spain, 
1,699,048 tons ; pt, 1,597,686 tons; and A tina, 
1,589,369 tons, ie value of the coal, coke, patent 
fuel exported to August 31, this year, was 27,931,715/., 
as compared with 26,581,661/. in the first eight months of 
1907, and 20,732,5172. in the first eight months of 1906 
These totals, it should be added, do not take account of 
the valne of the bunker-coal shipped for the use of 
steamers engaged in foreign trade, :; 


wu 792,395 
1,200,340 tons 
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“ENGINEERING” ILLUSTRATED PATENT 
RECO 


Comprtep sy W. LLOYD WISE. 
SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFI- 
OATIONS UNDER THE AOT OF 1907. 

Tie Tach case ; wher’ none to mentioned, the Specification ts not 
one inventions are communicated from abroad, the Names, 

&c., of the Communicators oy me in Poy -oy’ Opice 
opi tons ‘atent , Sale 
aa pins of Seethempten Buildings, Chancery-lane, W.C., at 
the uniform pre of 8d. 
7 Sone ore v. Fae 
Speci, is, in case, given 
Picks has beet sealed, when the 


4 * * 

the advertisement of the a ‘on Specification, 

give notice at the Patent O of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


ELECTRICAL APPARATUS. 


* 15,830. W. Fennell, Wednesbury, and W. P. 
Perry, Tipton. Accumulator-Grids. (i Figs.) January 
10, 198—This invention relates to electric-storage batteries, 
and has for object the cas! together in one piece of the grids, 
the grid lugs, the collector lug and the main lug, in order to 
avell the labour and expense of lead burning them to each other 
after they are assembl By means of this invention any number 
of plates may be cast in a two-part mould. The two-part mould, 
shown in Fig. 1, is made of such shape that the grids, grid lugs, 
collector lug, and main lug are all in one plane when the casting 
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is taken therefrom ; the collector lug c being curved and the grids 
radiating from it. The casting is first trimmed, after which the 
grids may, if desired, be pasted and formed up while they are 
still in one plane, thus greatly reducing the cost, especially when 
the plates are small. When it is desired that the section shall 
assume the normal shape that it will have when in the complete 
cell, the grids must be first turned through a right angle b; 
twisting the grid lugs, and the collector lug then straightened, 
after which the grids should be all parallel to each other. d is 
the wain lug. (Sealed October 8, 1908.) 


GUNS AND EXPLOSIVES. 

18,046, Sir W. G. . Whitworth, and Co., 
Limited, Lloyd, Newcastle-on- e, 
Torpedo-Tubes. [1 Fig.) August 8, 1907.—According to 
this invention, an above-water torpedo-tube is made with the 
after end permanently closed and with a perfectly cylindrical 
chamber extending from the rear for a distance equal to the dis- 
tance between the tail and the suspension T-piece of the torpedo. 
The tube @ can be fitted with advantage in boats of narrow beam. 
it is loaded from the muzzle, and the tail of the toi io b can be 
passed sideways under the snout ¢ of the tube. oreover, the 
tube can be bored accurately to gauge, and as there is no T- 














groove in the rear part of the tube, the gases used for ejecting 
the torpedo have not this usual vent for escape ; full advantage 
can thus be derived from the explosion acting during the whole 
of the drive. An important economy in weight is effected by the 
omission of the ordinary breech-door, the mechanism for working 
it, and the bar for the T-groove. To charge the torpedo with 
compressed air when in the tube, a hole is left to take the charg- 
ing-nozzle. This hole may be placed in the forward part of the 
tube, in which case there is no necessity td cover it. (Sealed 
September 10, 1908.) 


LIFTING AND HAULING APPLIANCES. 


-— Felten and hat ne een rwerke 
-Geselischaft, Frank -on- e, Germany. 
Electric Lifts. {1 Fig.] November 23, 1907.—This invention 
relates to mechanical brakes for electric lifts, hoists, or the like, 
which mechanical brakes are brought out of action by an electric 
motor. The accompanying drawing illustrates a construction in 
accordance with this invention. By means of the brake-releasing 
motor a, motion of rotation is imparted to the crank b by the 
piston ¢ and toothed wheel d. To the crank-pin ¢ is attached the 
ink g, which is movable relatively to the part f pivoted to the 
weighted lever i of the brake proper. Between the link g and 
lever 7 is inserted in the part f a spring or springs, n. In the 
position of the crank ) shown the brake-block presses on the disc /. 
When the brake is off, and is to be applied on the descent of the 
lift or hoist, the motor a is switched out and the brake-lever i and 
block k descend by their own weight, and thereby set the arma- 
ture in rotation. Just before the position of the various parts 
illustrated in the drawing is reached the brake-block k has come 
iato contact with the disc 7. Under the action of the kinetic 
energy of the rotating armature of the motor a, the spring n, or 
part of the spring, is compressed, and the pressure on the brake- 


block is thereby increased, while the kinetic energy of the motor 
armature and other moving parts is . It is easy to so 
adjust a — — to popbmn: Aone Sn cpvinn the — 
energy of the mov: parts is y the ng, or springs, 
before the tion shown in the drawing is overshot, so that 
objectionable repeated lifting of the brake is avoided. en the 
brake is to be released by starting the motor a, the ing, or 
part of the spring n, assists the starting of the motor. e pres- 
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sure of the brake will not, however, be removed at once by the 
energy of the spring, but is gradually reduced as the crank b 
moves further to the right or to the left of the position shown. 
The springs, or the parts of the springs, — SJ such that the 
brake pressure becomes nil when the crank.pin e has rotated 
180 deg. (i.¢., to the point m). The momentum of the armature 
of the motor a will also compress the spring, or of the spring n, 
and consequently increase the pressure on the disc 1. (Sealed 


September 17, 1908.) 
MACHINE AND OTHER TOOLS, SHAFTING, &c. 


4114. H. Miller, F. Holmes, and J. Jowitt, Leeds. 
Parallel Vices. (4 Figs.) February 24, 1908.—This invention 
relates to parallel vices of the type in which the vice-screw is 
carried in the movable part, and engages a half or divided nut 
movably carried in the stationary part. 1 is the stationary bed of 
the vice, provided with the fixed jaw 2; 3 is the slide provided 
with the moving jaw 4, and formed with end beari 6 carrying 
the operating screw 6, which is provided with a handle 7. 8 is the 
half nut, located in a recess 9 in the bed 1, so as to be capable of 
vertical motion between forward and rearward buttress blocks 10. 
According to this invention, a conical portion 11 is formed on the 
plain part of the stem of the vice-screw 6, behind its forward 
bearing 5, and on this conical part 11 is fitted a sleeve 12, formed 
with a bar 13 extending el with the screw 6, and being joined 
to a rear collar 14 fit on the stem of the screw beyond its 
threaded portion, while between the rear collar 14 and the rear- 
ward bearing 5 of the vice-screw is fitted a spring 15, which always 
tends to keep the sleeve 12 at the forward end of the screw 6 in 
good frictional contact with the conical 11, so that on the 
screw 6 being turned in a clockwise direction, the sleeve 12, b: 

friction, is rotated with the screw in the same direction until 
arrested by the sleeve-bar 13 coming on to a stop 16 formed on 
the bed 1 ; while on the screw being turned in a counter-clockwise 
direction, the sleeve 12, by friction, is rotated with the screw in 
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the same direction until arrested by the sleeve-bar 13 coming on 
to a second stop 17 formed on the bed 1. The half nut 8 is formed 
with a spindle 18, which through a plate 19 fixed to the bed 
1, whereby the said nut is guided in its vertical motion, and this 
half nut 8 is fitted with a vertically-sliding spring-plunger 20, 
which, on the screw 6 being turned in a clockwise direction, so as 
to move the sleeve-bar 13 against the first stop 16, forces the half 
nut 8 upinto engagement with the screw ; while on the screw 
being turned in a counter-clockwise direction, the sleeve 12 is 
rotated so as to bring its bar 13 against the second stop 17, and in 
doing so the said bar di the spring-plunger 20, which thus 
allows the half nut 8 to drop out of en ment with the screw 
(see Fig. 3). In this way the vice-ecrew 6 is vided with aclutch- 
like friction-sleeve 12, which, on the cpusting screw being turned 
by the handle 7 in a clockwise direction, releases the spring- 
plunger 20, which immediately brings the half nut 8 into engage- 
ment with the screw 6, when the moving jaw 4 can be operated 
by the handle 7 th h the medium of the screw 6, as with vices 
of ordinary construction ; while on turning the handle 7 and the 
operating screw 6 in a counter-clockwise ion, the sleeve 12 


has the effect of di ing the -plunger 20, which imme- 
diately allows the nut 8 to fall out of en ent with the 
screw 6, when the moving jaw-4 is free to be s backwards and 


forwards into any required position. (Sealed September 17, 1908.) 


3935. J. H. Hopkins, Manchester, and H. J. 
Smith, Stretford. Automatic Lathes. [5 Figs.) Feb- 
ruary 21, 1908.—This invention relates to automatic lathes, and 
the object is to provide such machines with an improved attach- 








ment for the cutting of flat surfaces, triangles, squares, ons, 
or other polygons on work produced from a bar of a size above the 


diameter of the desired flats or polygons, for use in connection with 
other tools to produce a finished article—say such as a cap with 
hexagon faces used on wheel-hubs, whereby a second bandling of 
the work after leaving the automatic lathe is dispensed with. In 
the present instance the improved attachment has been Ty 

designed to suit a well-known four-spindle automatic and 
screw machine having provision for ng several tools’ on 
the main slide and facilities for revolving some of its tool-holders, 
which portion has been so modified as to provide a means for 
driving the cutter of the attachment, and also of feeding the 
sameto the work. The cutter is carried on a lementary slide 
mounted on the main work-carrying head of the machine, and 
controlled down to and away from the work by a system of levers 
which are adjustable to suit the requirements of the main tool-slide. 
On the main bed of the lathe is mounted a work-carrying head b 
having spindles c, adapted to take bars d, rotated by means of 
gears meshing with the ae ays on the top shaft g. On the 
other end of the bed is the in tool-slide A, arranged to slide 
along the bed by means of a cam-plate, which transmits one 


forward and one return stroke to the slide A per cycle of opera- 
y of 


tions. The top shaft g has a sliding gear f in the 





the tool-slide A which meshes with a e on the spindle 
shaft 1, which latter transmits motion } eA the universal 
joints m, n and connecting-rod o to the cutter p. gears 


f and e are made yom cg to permit of varying the speed 





‘of _ the cutter p in relation to the of the work ing 
p ¢, in d with the number of cutter-points and the 
flats to be produced on the work by the cutter. To permit the 


main tool-slide A to traverse, and at the same time to be able to 
utilise the rotary motion of the spindle-shaft /, the said spindle is 
bored out and fitted with a feather which engages a sliding 
member ¢, coupled up to the universal joint m. The sliding 
member q has, internally, a spring r in compression, which takes 
up all slackness in the couplings and assists to release the sliding 
member g on the return stroke of the main tool-slide A. The 
universal joints m, n are adapted to allow the slide s carrying the 
cutter-head ¢ to be fed down to the work and at the same time 
form a convenient means of drive. The cutter-head ¢ serves as a 
support for the cutter-spindle u, which has jaws v on its outer 
end forming part of the universal joint n. e slide s receives 
motion from the main tool-slide A through the medium of levers. 
(Sealed September 24, 1908.) > 


MOTOR ROAD VEHICLES. 
22,090. F. Lamplo and the Albany Manufac- 
Will Radiators. 


L any, " 

(9 Figs.) October 7, 1907.—This invention relates to square tube 
honeycomb radiators. In order to obtain a higher efficiency than 
heretofore in square-tube radiators in which the tubes are 
arranged in vertical and horizontal lines, inclines or inclined 
webs are employed. These webs cause the descending water to 
flow horizontally as well as vertically, and thus to come in 
contact with all four sides of the tubes. In one method of carrying 
the invention into effect, a round tube is formed by suitable appli- 
ances into a pair of square tubes a, a, arranged in steps and 


be) 
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connected together at one angle by an inclined web ) formed of 
a double thickness of metal (Fig. 1). The tubes thus formed 
are parallel to each other, and form parts of two adjacent vertical 
and two adjacent horizontal rows of tubes. The pairs of tubes a, a 
are built up in rows, and, where required, ordinary square tubes 
¢ areused to fill up spaces (Fig. 2). By this coastruction, the water 
is not permitted to fall in straight lines between the vertical rows 
of tubes, but, in descending, is caused by the connecting webs ) 
to traverse the course formed by the steps, and thereby to come 
into contact with all four sides of each tube, as shown by the 
arrows in Fig. 2. (Sealed September 17, 1908.) 


RAILWAYS AND TRAMWAYS. 


23,135. H.E. Gresham and G. Kiernan, Salford. 
Vacuum-Brake Apparatus. (9 Figs.) October 19, 1907. 
—This invention relates to vacuum-brake a) us for railway 
vehicles and comprises the combination of a ke-cylinder valve 
fitting, a diaphragm or other valve-controlling means, a com- 
munication between the train-pipe or the atmosphere and the 
=~ side of the brake cylinder, an independent non-return 
valve controlling means of communication between the train-pii 
and the upper side of the brake piston when the latter is in its 
inoperative position, and means whereby, when the brakes are 
operative, the piston within the brake cylinder is itself made or 
caused to ees the vacuum in advance of it. To the lower 
end of the brake cylinder is connected the valve-casing b, which 
is adapted to communicate with the ~ 4-4 e and with the 
upper and lower ends of the brake cylinder. e valve-casing is 
fitted with adiaphragm valve d and a ball-valve e, each of the said 
valves controlling a pipe f and g, respectively forming parts of 
communicating passages between the interior of the valve-casing 
and the upper end of the brake cylinder. Instead of the usual 

actice, a seating for the ball-valve ¢ is provided within the casing 
teelf, and independent of the diaphragm valve d. The seating com- 
— a nipple-like h screwed in position through an aperture 
n the casing, which is closed by a rs A cage j is pro- 
vided to prevent loss or derangement of the ball valve ¢ on the 
opening of the plug. The ball valve ¢ serves as a non-return 
valve for the upper end of the brake cylinder a only when the 
brakes are inoperative or in the “ off” position. On the move- 
ment of the piston & for the operation of the brakes under the 
action of the air admitted to its underside through the port or 
aperture m and the conduit n in the valve fitting, leakage of air 
to the upper end of the piston is prevented. The piston & is pro- 
vided with a packing-ring o immediately beneath a flange p con- 





stituting the upper end of the piston. Around the flange an 
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annular groove ef is cut. Through the cylinder walls and in 
alignment with the groove q when the piston is in its inoperative 
position is a lateral aperture or group of apertures r which 
communicates or communicate by a vertical airway s with the 
conduit g in the valve-casing. When air is admitted to the under- 
side of the piston k for the operation of the brakes, the movement 
of the piston will carry its king-ring o above the lateral he 
tures 7, and will thus, by allowing the air to flow from the r- 
side of the piston to the external conduit s, put both sides of the 


Fig. 1. 
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ball valve ¢ under the influence of the atmosphere within the pipe 
¢, and so render the valve inoperative. The packing-ring 0, being 
above the lateral apertures 7, will also cut off communication 
between the upper end of the cylindera and the said lateral aper- 
tures, and thus leakage of air into the vacuum above the 
ay k will be prevented and the brakes therefore maintained in 
he ‘‘on ” or operative position. For releasing the brakes the 
vacuum is restored at the lower side of the brake cylinder a. 
(Sealed September 17, 1908.) 


15,336. W. R. Preston, Deptford, and W. F. 
Pettigrew, w-in- ess. Railway ‘e- 
Doors. [4 Figs.) July 8, 1907.—This invention relates to the 
latches of railway carriage-doors of the type in which the handle 
inside is situated at a much higher level than the spindle of the 
latch on which the outside handle is mounted, and the two 
handles are ted by a connecting-rod or bar, the object of 
such construction being primarily to prevent children from 
opening the door from the inside, or to warn an adult that it is 
unsafe to open that particular door until the train has stopped. 
According to this invention, the spindle of the outside handle 
has mounted thereon a double-armed lever adapted to move in a 
plane parallel to the door, and the spindle of the upper handle is 
similarly provided with a double-armed lever parallel to the 
aforesaid double-armed lever, the ends of both double-armed 
levers being connected by means of two connecting-rods, so that 
whichever way the handles are turned, one of the said rode is in 
tension. The space for the movement of the double-armed levers 





























and the connecting-rods is in the form of a shallow recess in the 
frame of the door, or of two parallel recesses, one for each rod. 
The spindle a of the inside handle b has a round head at one end 
adapted to partially revolve in a hole in a bearing-plate d. The 
other end of the spindle has a screw-thread to take a nut ¢, 
which, when screwed up, is flush with the surface of the handle. 
The spindle a is made square in section between its head and 
screwed part to take a double-armed lever /, which is forked at 
each end and provided with = g. The spindle A of the outsid 

or lower handle i, baving the latch j thereon, is similarly provided 
with a double-armed lever k, which has a square hole to fit on 
the squ part of the spindle. The pins g of both double-armed 
levers are connected by means of two wire connecting-rods /. 
The space m for the movement of the double-armed levers f/ and 
kis in the form of a single shallow recess in the frame of the 
door, or there may be a separate recess or groove for each rod, 
and a piece of moulding employed for covering the said recess or 
recesses. (Sealed September 17, 1908.) 


SHIPS AND NAUTICAL APPLIANCES. 


Birmingham. 5 it ‘itament ——y ity rue 7 
son, ons. 8. 
November 11, 1907.—This invention relates to stanchions or 
illars for the connection of partitions, bulkheads, or divisions 
‘or dividing the between-deck spaces of ships into 

cabins, or other apart ts, and for log uses, and of that 
type in which the lower ends are detachably connected to the 
floor, or the like, by a headed or necked end of the stanchion 
en < within a narrow or restricted part of a slot or recess in 
the floor or base fitting. The principal object of the present in- 
vention is to vide improved means for securing or locking the 
said ends within the slots or recesses, which are connected with 
the stanchions themselves, and cannot become detached there- 
from, or become lost or mislaid. Another object is to provide 








an ro ey base fitting, by which cutting away of the floor is ob- 
viated, and also to provide an improved formation of the headed 
end of the stanchion. The lower end of the stanchion a is pro- 

ith a headed stud b, having a neck or annular groove b!, 
whilst the base fitting consists of a plate c, secured to the floor d 
of the lower deck, and provided with a keyhole-shaped slot or 
opening f, the r end f1 of which is of sufficient size to 
enable the head of the stud b to re through. That part of the 
floor d immediately below said keyhole slot is recessed or 
hollowed out at d! so as to allow the said stud to pass through 
the plate, and to slide longitudinally, whilst the narrow end f2 


re 


of the said slot is of about the width of the neck b! of the stud, 
so that after said stud has been passed into the large end /!}, 
then by a sliding movement of the stanchion the neck may be 
engaged with the opposite edges of said narrow end. In order to 
prevent inadvertent detach t, and to the stud at 
the narrow end of the slot, a loosely pivoted catch g is mes fy 
the side of the stanchion, and the free lower end is adapted, 
when the stud is at the narrow end of the slot, to engage 
with the larger end /! of the latter, so as to fill up the slot and 
prevent the stud moving until the catch has been raised. Suit- 
able clearances c! are provided to allow of the catch engaging 
with the slot. (Sealed veiler 17, 1908.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


22,353. T.J.¥.Gould and A. E. Gould, Coventry, 
Crank-Shafts. (3 Fiys.| October 10, 1907.—This invention 
relates to transmission shafts, particularly engine crank-shafts, and 
has for its object to cheapen the construction where a hardened 
shaft or shaft portion is required. To obviate the cost of employ- 
ing a complete hardened shaft, it has been pro d to employ a 
hardened shell made in one or more parts, which is attached to 
the shaft where necessary. This construction is adopted in the 
present instance, the invention consisting in the simple method of 
attaching the shell. The invention is shown as applied to the 
crank-pin A, the crank webs being shown at B, and the connecting- 
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rod at B?. The complete crank-shaft is made relatively soft or 
tough, and therefore possesses those qualities which render it 
most suitable for power transmission. The hardened shell C is 
placed round the pin portion A, and is made in two parts. Each 
end of the shell is bevelled, the end D engaging an undercut 
rtion E of the crank-web. The opposite coned end F is engaged 
y a split-ring G pivoted at G2, and held together by the bolt H. 
In placing the parts in position, the two halves of the shell C are 
putin place, and the split-ring G applied. As the bolt H is tight- 
ened up, the inner coned edge and the split-ring G force the 
hardened shell over to the left and into the undercut groove E. 
(Sealed September 17, 1908.) 


20,162. J. Vi T. Vicars, and J. Vicars, Jun. 
Earlstown. Fire-Grates. (3 Figs.] September 10, 1907.— 
This invention relates to reciprocating fire-bars, such as are used 
in mechanical stokers, and the object is so to construct the fire- 
bars and their carriers that the bars shall always be kept upright 
and at ular distances from each other. 1,2 are the fire-bars, the 
front ends of which are made so wide that the bars nearly touch 
each other. Alternate bars are formed with projections or hooks 
3 which fit closely into deep grooves or slots 4 in the upper trans- 
verse carrier 5, thereby keeping these bars perfectly upright, and 
preventing them tilting or approaching the other The 
other alternate bars have depending ends 6 and projections or 
hooks 7 fitting over the lower transverse carrier 8, which latter is 
of the usual kind. The upper carrier 5 is provided underneath 
with projections 9, each depending between and nearly touching 
the sides of the ends or projections 7 of the bars on the lower 
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carrier 8 ; this prevents lateral motion of the ends 7 whilst allow- 
ing longitudinal motion. The bars are also by this means all 
maintained at an exact distance from one another, and the air 
supply between them is consequently more eg ven, Bene 
buted, and combustion of the fuel is more perfect, there being no 
liability of the bars moving so as to leave wide spaces between 
them at some parts of the grate and narrow spaces, or none, at 
the other parte. The —— construction, owing to the bars 
being ——_ upright, allows of such being more closely .—— 
thus avoiding loss of fuel by small particles of such fuel falling 
between them unburnt. The ——- projections 9 are, as 
shown, of such length that the projections or hooks 7, or the 
ends 6, never become disengaged from the projections 9 during 
the alternate backward motion of the bars. The bars 1, 2 are 
meee in the furnace, and the carriers 5 and 8 connected with 
eir a gear in any usual orconvenient manner. (Sealed 
September 19, 1908.) 


7. H.D. Mar, New York, U.S.A. Water-Tube 


{4 Figs.] November 30, 1907.— This invention relates 





ers. 
to cross-tube sectional water-tube boilers. The boiler, according 


to this invention, consists in the combination of a steam-drum 
having fire-tubes extending therethrough and communicating, o1 
the one hand, witha busti ham ber, and, on the other hand, 
with a chimney-stack ; upper and lower series of opposed headers 

cross-tubes connecting the upper headers with the lower headers - 
staggered tubes situated below said cross-tubes and connecting 
the lower headers ; a baffle situated between said cross-tubes anc 
said staggered tubes, and so arranged with regard to the combus 

tion-chamber that said combustion-chamber leads from below sai) 
baffle and discharges above it; mud-drums situated below said 
headers and connected thereto and to each other; corner water- 
legs connected to each other and to the steam-drum, and a second 
set of water-legs underlying the steam-drum and connected thereto 
and to the corner water-legs, said steam-drum also being con- 
nected to the u rad headers. The sides of the boiler are made 
up of upper te lower headers 10 and 11, s red in relation to 
each other, and with the lower parts of the lower headers serpen- 
tine. The upper headers connect with the upper parts of the 
lower headers by cross-tubes 12, and the lower parts of the lower 
headers connect by a second series of cross-tubes 13, the upper anc 


Fig.1. 
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lower series being separated by a baffle 14 which deflects the 
rising products of combustion into the combustion-chamber 15, 
which discharges into the upper part of the boiler-casing and 
over the tubes 12. Obviously the combustion-chamber 15, which 
is not broadly new, can be arranged on either end of the boiler, 

ding to cir ances. When the boiler is constructed with 
less than five tubes, one above the other, the combustion-chamber 
or flue is preferably placed on the rear end, and when there are 
more than five tubes, one above the other in series, it is better to 
have the flue on the front end of the boiler. The lower headers 
connect with mud-drums 17, and these are connected together by 
cross-tubes. The boiler has vertical water-legs 18 at the corners, 
which are connected to the mud-drams. The water and steam- 
drum 21 has extending through it a series of fire-tubes 22, which 
connect with the combustion-chamber or flue 15, and with the 
stack. The drum 21 connects with the upper parts of the headers 
by tubes 24, and underneath the drum, and preferably near the 
ends, are water-legs 25 which connect directly with it, and which 
connect by tubes 26 with the upper parts of the water-legs 1S. 
(Sealed September 10, 1908.) 


MISCELLANEOUS. 


10,745. Siemens Brothers Dynamo Works, Li- 
mies Westminster. (Siemens-Schuckertwerke G.m.b.H., 
Berlin, Germany.) Friction-Clutches. [1 Fig.) August 21, 
1907.—This invention has reference to friction-clutches, and is 
designed to provide an improved arrangement of clutch which 
shall give flexibility in both a rotary and a transverse direction. 
According to the invention, the clutch, which is of the kind 
having two main parts adapted to fitinto one another with a 
conical or wedging action, has one of such main parts carried 
by a set of resilient arms parallel, or practically so, with the 
shafts, these arms giving the desired flexibility. ¢ is a complete 
ring having a plain inner surface of conical form. In this ring 
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works a flanged driving disc a, the outer surface of which is 
cone-shaped, so as to fit into the ring e. The said ring and disc 
form the two main parts above mentioned. The flexibility 
desired is obtained by means of resilient or elastic arms f, which 
carry the ring e¢. These arms extend towards the carrier b in 
order to connect the ring ¢ to the said carrier. In this way the 
desired yielding or elasticity is obtained in a rotary direction, 
and also in a transverse tion. It will be seen that the discs 
a@and b are mounted one on each of the adjacent ends of the 
shafts which are to be connected together. The part a is oy ) 
slide on its shaft, and is operated by a clutch-sleeve a’ and ¢ 





lever in the usual manner. (Sealed September 24, 1908.) 
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THE OIL-FIELDS OF ARGENTINA. 


Ar the end of 1907, the Department of Mines, 
Geology, and Hydrography of the Argentine Re- 
public, while boring the soil in the neighbourhood 
of Comodoro Rivadavia, Patagonia, in search of 
water, struck upon a strata of petroliferous sub- 
stance of recent (cretacian) geological formation. 

The discovery has once more directed the atten- 
tion of industrial Argentina and foreign capitalists 
to the possibilities which the exploitation of this 
new source of wealth in the rich soil of the Republic 
may offer. Previous casual discoveries of the 
precious fuel had been made in the national terri- 
tories ; petroleum has been found in Jujuy, Garra- 
patal, Laguna de la Brea, Salta, Cacheuta, San 
Rafael, Santa Cruz, and Tierra del Fuego. In the 
Andine province of Mendoza as many as twenty 
wells were bored in the years 1896 and 1897, and 
the illumination of this town has been for some 
time supplied by the gas extracted from the oil- 
fields of Cacheuta. Argentine oil was burnt for 
some time by the local Eastern Railway; but the 
exploitation of the Andine wells has not given the 
results expected. The oil production of Mendoza 
has been somehow handicapped by want of organi- 
sation and the costly means of transport. 

It is yet too early to judge the industrial value 
of the new discovery of an oil-field, as the efficiency 
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cannot be foreseen before a great number of borings 
have been carried out. Geographically Comodoro 
Rivadavia is most favourably situated for the ex- 
ploitation of the possible production ; it is on the 
South Atlantic Ocean, in the Gulf of St. George, 
45 deg. 51 min. 28 sec. south, and 67 deg. 29 min. 
02 sec. west of Greenwich, as the accompanying 
map shows (Fig. 1). The spots marked with a 
stippled tint in the map indicate the regions in which 
vil has been found, and the probable oil-fields of 
Argentina as deduced from geological investigations. 
The field marked furthest north is that of Ordn, at 
the source of the River Bermejo; then come the 
petroliferous regions of Salta and Jujuy. The sup- 
posed oil-fields of Mendoza follow the line of the 
Andes from the Province of San Juan to the terri- 
\ory of Chubut. Isolated fields are believed to be 
spread in beg nor and the Tierra del Fuego, as 
shown in the illustration. 

Fig. 2 is a rough sketch giving in detail the 
position of Comodoro Rivadavia in the Bay of 
St. George. The circle limits the area the Govern- 
ment has reserved to itself for exploration and 
further exploitation ; the centre is the first well, 
about 1100 yards from the coast, the radius being 
five Argentine leagues (25 kilometres). 

The first stratum of mineral oil substance was 
found at a — of 1770 ft., with a boring having 
a diameter of 4 in. The daily production has 
averaged 13 to 14 tons, the flow of petroleum being 
obtained without the aid of pumping machinery. 
The fluid comes out as a very heavy substance, of 


|a dark-brownish colour, and seems especially 
adapted to be used as fuel. 

The first analyses, performed on a number of 
samples, show the following percentages :— 


Per Cent. 
Benzine ad 2.50 
Kerosene hs 4.70 
Gasoline dis bes 9.95 
Heavy lubricating oils 27.45 
Asphalt a oan 55.40 


The soil may be described as a layer of sand- 
stone with a considerable height in the north, 
culminating in the Pico de Salamanca, and extend- 
ing throughout the whole Bay of St. George, and 
seems to indicate the presence of a great basin or 
oil-field, varying in depth between 500 and 1000 
metres. The geological data of a section through 
the first well are the following :— 


Between Oand 40 ft., very fine sand and salt. 
40 





es - »» sand and stones. 

* TE és »» White clay layers. 

” 85 ,, » grey clay. n 

me 260 ,, » grey clay, sand, and iron 
pyrites. 

ae 770 ,, 920 ,, conglomerate red clay, 

e 920 ,, » grey clay, conglomerate, 
bluish clay, pyrites in grains. 

i 1700 ,, 1706 ,, sand and fossil detritus. 

ai 1706 ,, 1770 ,, petroliferous sand. 

- 1770 ? oily substance, asphalt, ben- 


zine, and kerosene. 


















































The Argentine Government has recently sent 
new boring machinery to Comodoro Rivadavia, and 
is pushing the works of new perforations with 
great alacrity. Reserving for the present the 
circular zone to the monopoly of the State, the 
Government has distributed ten concessions of 
1000 to 2000 hectares each to private enterprise ; 
these are to be worked by the newly-formed Com- 
paiiia de Petroleo del Golfo de 8. Jorge. 

One great drawback for future exploitation will 
be the want of a safe harbour. Comodoro Riva- 
davia’s only anchorage is at present the little bay 
of Tilly—a very dangerous one. The small town 
of Rivadavia has a population of about 1000 in- 
habitants, and is connected with the metropolis by 
the National Telegraph. Two lines of steamers— 
the Hamburg South American and Piaggio’s—ply 
between Buenos Ayres and Rivadavia, and another 
line—the Menéndez—runs steamers from the latter 
port to Sandy Point, 





ESTUARY CHANNELS AND THEIR 
TREATMENT. 


By Brysson CuNNINGHAM. 


Tue subject of estuary* channels and their treat- 
ment is one possessing peculiar interest at the 
present time. Since the inception of the art of 
navigation it has never been without a certain 
degree of importance to those engaged in promoting 
the interests of water-borne commerce. As far 
back as the period of Roman civilisation we have 


* In this article the word ‘‘estuary” (Lat., cstuare, 
to seethe) is employed in a comprehensive sense to denote 
the region of confluence of river and sea, without any 
special limitation, so difficult of definition, in respect of 
d of tidal action. This action is always more or less 
existent, though in a number of cases the effects are so 
slight as to be scarcely appreciable, The term “estuary” 








covers the region inland affected by the sea, and the 
region seaward affected by the river, 





evidence of endeavours to remedy defective outlets 
by means of such channels as the Fossa Mariana 
and the Fiumicino, the former of which kept the 
Rhone open to the sea, and the latter afforded 
access to the port of Ostia. But an era has at 
length arrived in which, and henceforward, it must 
occupy a position of infinitely greater importance, 
and must continually stand in the forefront of 
problems connected with the practice of maritime 
engineering. The trend of recent events, and the 
rapid developments which have taken place of late 
years in naval construction, and particularly in 
regard to the draught of vessels, have conferred 
upon the subject a very special and pressing claim 
to attention, a claim which, in fact, cannot be 
ignored without consequences of the most serious 
and even disastrous nature. 

In the sense in which the matter is regarded by 
engineers, and in which, accordingly, this article is 
conceived, estuaries derive their importance from 
the ports and harbours to which they act as en- 
trances ahd vestibules. Many of the most pros- 
perous and influential ports of the world are ap- 
Pane through the medium of a river estuary— 

ondon, Liverpool, New York, Antwerp, and Ham- 
burg immediately suggest themselves as instances 
—and the welfare and expansion of these trading 
centres is therefore necessarily bound up in the 
maintenance of adequate and commodious approach- 
channels. These last constitute connecting-links 
with the great chainwork of ccean traffic, and the 
scope and extent of such means of access practically 
determine the limits within which riverside ports 
may grow and expand. It may be added with strict 
exactitude that without expansion there inevitably 
ensues retrogression and decay. The problem, 
therefore, of meeting the increasing demands and 
requirements of modern commerce, as exempli- 
fied in the latest additions to the fleets of the 
mercantile marine, is one which has to be reso- 
lutely faced, the more especially as it is a prob- 
lem every day becoming increasingly difficult of 


solution. The obstacles in the way of satisfactory 
improvement of the thresholds of the older ports 
are becoming more definitely apparent, and the 


costliness of surmounting them more keenly 
realised. Every year witnesses the allotment of 
huge sums of money for this purpose. In the past 
eight years the Elbe has cost Hamburg 755,000I. 
The United States Government on behalf of New 
York is now expending a further instalment of 
390,000/. on the Ambrose channel, and at Boston 

roposes to lay out 800,000/. on a new channel, 
The Tyne is to be deepened at a cost of 460,0001. 
Newport finds it necessary to spend 60,0001. on the 
Usk, and Liverpool 50,000/. on the Mersey, the 
latter in addition to an ordinary annual expendi- 
ture of 30,0001. Twenty-three thousand pounds is 
spent yearly in dredging the lower part of the 
Thames. There is no need to multiply instances. 
The importance of the matter is sufficiently 
obvious. 

The regimen of river mouths and estuaries, as 
well as of rivers themselves, has formed the subject 
of observation and study on the part of engineers 
for many years. No little credit is due to the 
group of investigators of this and other nationalities 
whose researches have enabled a clearer view to be 
obtained of the conditions prevailing in fluvio- 
maritime regions, and a closer knowledge to be 
acquired of those diurnal and secular changes which 
at one time were so little understood and so often 
ignored. Much has been done to determine the 
nature and effect of the various forces at work, yet 
even with this concession it cannot but be avowed 
that there are still many phenomena which con- 
tinue to be more or less mysterious and obscure, 
giving rise to considerable divergency of opinion 
amongst those most competent to form an accurate 
judgment. Such processes as the formation of 
bars, the growth and distribution of shoals, and 
the fluctuation of channels cannot be treated as 
non-contentious matters. They occasion discus- 
sions which are often as animated as they are 
inconclusive. 

It is, however, generally understood and agreed 
that all rivers act as agents for the transport of 
material from their upper reaches. The softer 
portions of the banks and beds are gradually eroded, 
and the detached particles swept along by the 
current in quantities and at a rate dependent upon 
the local intensity of the latter. The quantity is 
often so great, especially in seasons of flood and 
torrential rainfall, that a river is quite discoloured, 
and it is stated that in this way the waters of the 
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Amazon can be distinguished in the open sea at a 
distance of 300 miles from the mouth. The 
approximate amount of solid matter discharged 
annually by the Mississippi into the Gulf of 
Mexico is 777,805,550,000 cubic yards, and some- 
thing like 300 million tons is conveyed daily by the 
Ganges during the rainy season ey Even so 
comparatively small a river as the Thames carries 
half a million tons per annum to the sea. 

In water highly charged with sediment, there is 
always, wherever the current slackens, an obvious 
tendency for the suspended material to settle again, 
since the carrying capacity of streams up to the 
limit of full load depends entirely on their velocity. 
Hence it is that shoals are originated. Moreover, 
at the point where a river enters the sea, which we 
will assume first of all to be tideless, or practically 
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back, and its waters accumulate until with the turn 
of the tide there is set in motion seaward a vastly 
augmented and powerful flood, such as, assisted by 
the littoral current, not only is capable of conveying 
its load of sediment to a much greater distance, in 
some cases far beyond estuarial limits, but which 
also tends to deepen and widen its bed in the 
neighbourhood of the mouth, thereby producing an 
embayment which sometimes goes by the name of 
a ‘‘negative delta.” This general statement of the 
case is not, however, of universal application, 
owing to the complexity of various subsidiary 
agencies and influences which materially affect the 
result. Thus the incoming tide does not neces- 
sarily, nor very frequently, follow the same bed as 
the outgoing stream, and at varying stages of flood 
and ebb there are local eddies, zones of slack water 
and counter‘currents, all of which interfere with 
the operation of any simple and uniform course of 
action. 

Enough has been said, however, at this point to 





demonstrate that estuaries naturally fall into two 


i 
1 
PARALLEL 


ORDINARY TYPE. CIALDI SYSTEM. 


: detritus. 


ing in the estuary. The material brought down 
from upland sources and carried in suspension |.) 
the stream has every tendency to deposit itse.; 
within the quiescent area of the lake before reach- 
ing the estuarial region; and accordingly the 
actual mouths of such rivers are relieved to a very 
large extent from the imposition of silt and 
Furthermore, during the prevalence of 
strong on-shore winds, the waters of these sea- 
coast lakes are banked up against the pressure of 
their influents, and as soon as the wind drops or 
changes its direction an intensified outward current 
is generated much in the same way as the ebb flow 
in a tidal estuary. Thus tideless rivers of this 
type are specially favoured in regard to their 
estuarial conditions. 

A curious feature of influents of fresh water into 
salt is the ability of the former to flow over the 
latter for some distance before mixing. This is 
due, of course, to the difference in the specific 
gravities of the two liquids, and is quite a marked 
experience of river phenomena. One strange inver- 
sion of the general rule is worth noting. The water 
of the Rhéne, carrying matter in suspension, is 
denser than that of the Lake of Geneva, into which 
it flows, and the stream accordingly passes at fir:t 
under the lake, eroding a bed for itself through a 
| perceptible distance. 

Despite the fact that some environments—such 
as those described above, are almost ideally en- 
dowed, the majority of tideless estuaries have to 
contend with all the drawbacks appertaining to 
|actua) discharge into the open sea. They are 
|afflicted with extensive low-lying deltas, with 
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so, an abrupt check is given to the body of mov- 
ing water with the result that sediment is deposited 
in very considerable volume in the immediate 
vicinity of its mouth. The Rhéne, for instance, 
parts with five-sixths of its load in this way. 
Further, a process of continuous accretion is the 


inevitable corollary of this. In course of time the 
bulk of alluvium becomes enormous, and tracts of 
land, known as deltas, are formed, through which 
the river winds an often sluggish way to an increas- 
ingly distant outlet. The opposition encountered 
by reason of the inert mass of alluvium causes the 
river to split up into branches of varying importance, 
and the number of mouths may be indefinitely 
augmented. No more striking example of. this 
could be cited than the River Nile (see Fig. 1), 
which must at one time have discharged its waters 
into the Mediterranean Sea in the neighbourhood 
of Cairo, now 100 miles from the coast, while the 
sea frontage of the numerous outlets at present 
existing extends to 200 miles. The Ganges and the 
Mississippi form instances scarcely less noteworthy, 
and many others might be mentioned. 

In a tidal region the circumstances are dissimilar 
and the results different. The outgoing stream 
encounters the conflicting effects of strong tidal and 
littoral currents, and its action is very materially 
modified thereby. The estuary, in fact, is the 
arena of a ceaseless conflict between contending 
forces. For a very considerable portion of each 





day the main flow is inward instead of outward ; 
the down-coming stream is checked and dammed 


distinct classes—viz., those which are so little 
affected as to be practically exempt from tidal in- 
fluence, and, secondly, those which are materially 
subject to it. It is manifest that the distinction is 
essential to an accurate perception of the principles 
of channel treatment, which must obviously vary 
with particular circumstances, and it is proposed 
from this point to formulate our observations under 
these separate heads. 


*©TipELess ”’ EstvuaRIEs. 


Estuaries in which the tidal influence is so small 
as to be negligible are met with in the Medi- 
terranean, Baltic, Caspian, and other inland seas, 
and also—though, perhaps, to a less marked degree 
—in deep land-locked embayments, such as the 
Gulf of Mexico. Some of the rivers which form 
most striking examples of this class are the Volga, 
the Danube, the Rhéne, the Vistula, and the 
Mississippi. Yet even in these cases, subject as 
they are to the same general conditions, a distinc- 
tion of some little importance is to be observed. 
It is a noticeable feature of many of such rivers— 
very pronouncedly so in the case of the Baltic 
influents—that they enter the sea after traversing 
an inland lake of some magnitude. Thus the 
Memel flows through the Kurisches Haff, the 
Pregel and the Vistula through the Frisches Haff, 
the Oder through the Stettiner Haff, and so on. 


Now the effect of these large sheets of water | 
between the body of a river and its! 
mouth is to radically change the conditions prevail- | 


inter 





numerous wandering shallow channels, and with 
bars which accumulate incessantly. The depth of 
water at their mouths is often an insignificant 
fraction of that which obtains in the main stream 
above the deltaic region. The currents are fickle 
and full of vagaries, and the stream meanders along 
a tortuous route beset, as far as navigation is con- 
cerned, with difficulties, dangers, and delay. 

The resources generally available for adaptation 
to the needs of tideless estuaries consist of 

(a) Directive dykes, or jetties, 

(b) Dredging, and 

(c) Lateral canals. 

Directive dykes, jetties, or moles are, in prin- 
ciple, pairs of walls constructed for the purpose of 
keeping the main stream within bounds, preventing 
it from spreading, and directing it with full and 
undiminished energy through one selected outlet. 
By this means the matter conveyed by the stream 
is retained longer in suspension, and not dropped 
until it reaches deeper water, possibly where the 
depth is sufficiently great, and the submarine 
currents sufficiently pronounced, to render the 
formation of a bar, if not an unlikely, at any rate 
a very slow process. Moreover, in the event of the 
previous existence of a bar (which, of course, 15 
ordinarily the case), its removal can be effected or, 
at all events, assisted by the concentration of the 
scour upon it. In most instances, for this object, 
the jetties require considerable prolongation beyond 
the actual mouth in order to be effective, since ® 
bar is often situated several miles to seaward. And, 
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also, it follows that where the removal of a bar is 
the sole oe to be achieved, the jetties need not 
commence above the mouth. 

Dykes and jetties vary infinitely in design. Some 
are parallel, others convergent, and a few divergent. 
The lengths of the two sides may be equal (see Fig. 2) 
or unequal, Some are submerged, others project 
above water. Generally speaking, the parallel system 
with high sides finds most favour. An ingenious 
suggestion, due to a celebrated Italian authority, 
Commandant Cialdi, is that of terminating the 
windward wing in an abrupt rectangular return 
with a detached extension of the same wing (Fig. 3), 
leaving an opening of 50 to 100 yards to act as a 
funnel. His theory is that the prevailing winds 
blowing against the return face would generate a 
strong current through the opening athwart the en- 
trance and so keep the latter clear. The experi- 
ment, however, for some reason, possibly because the 


it, or, rather, that the expenditure thereon can 
rarely be regarded as final. But in this respect no 
other system of estuary treatment has a legitimate 
claim to preference, All maritime works require 
maintenance. 

Dredging is admittedly a purely temporary ex- 
pedient, which in order to be considered a justifi- 
able course must be systematically maintained: It 
is, in fact, on the same footing as a surgical opera- 
tion applied to a persistently recurring malady. It 
acts more expeditiously than natural agencies 
within normal experience, and the cost is by no 
means excessive for the immediate relief ob- 
tained. But in contradistinction to the previous 
system, the expense is current, and can only be 
looked upon as of the nature of a continuous charge. 

Dredging is prevalent at most river entrances. 
Within the last ten or fifteen years immense strides 





‘have been made in the design of dredging vessels. 





By way of illustration of the foregoing remarks 
we wi iefly review the cases of a few rivers in 
which the various means of amelioration have been 
tried with differing degrees of success. 

Of tideless estuaries which have been subjected 
to improvement operations, three stand out in 
peculiar prominence, not only on account of the 
interesting nature of the steps which have been 
taken to attain the object in view, but also because 
of the commercial and geographical importance of 
the rivers themselves. The cases in question are 
those of the Rhéne, the Danube, and the Missis- 
sippi; and although it is now some considerable 
time since the inception of the various works, and 
although a good deal of their respective records is 
therefore of the nature of ancient history, yet it is 
useful to review the causes which led to the pro- 
motion of the various systems of treatment in the 
light of information which has recently been ob- 
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arguments in its favour are not quite convincing, 
has never actually been made, so far as the writer 
is aware. 

The construction of dykes is as various as their 
design. They may be continuous or fairly open ; 
of a solid or of a temporary character; of stone, 
wood, iron, fascines, concrete, or earthwork. 

The main claim of the system is that it ought 
only to involve an initial outlay, though this, how- 
ever, In many cases is considerable. Natural forces 
should maintain the work, once it has been achieved. 
It cannot be said that this contention is borne out in 
every case—nor, pater, even in the majority of 
cases. Dredging has not.infrequently to be resorted 
to as an auxiliary agency ; and unless the jetties are 
extended sufficiently far to enable the detritus to 
reach yery deep water, or to come within range of a 
powerful current, there is sure to be a recrudes- 
cence of the bar evil, owing to the inevitable accre- 
tion of deposit. All processes of channel ameliora- 
tion have their limitations, and it conveys no carp- 
ing reflection on jetty construction, which has been 
adopted with unquestionably beneficial results in 
many cases, to say that there are circumstances 
under.which its application is not likely to prove so 
successful as to warrant any very large outlay upon 


Whereas beforetime they were small and insignifi- 
cant craft, now they are powerful vessels, self-pro- 
pelled and self-contained, capable of removing 4000 
to even 10,000 tons per hour of the soft friable ma- 
terial which forms the basis of most estuaries. For 
this work the suction machine is generally adopted, 
and there is little to be said in its disfavour. 

A lateral canal may be looked upon nowadays as 
a final resort when all other means of river im- 
provement have failed, though formerly it was 
much more commonly adopted as a ready alternative. 
It means an entire abandonment of the natural 
bed of a river for an artificial ap h. The 
canal must leave the river above its delta, and 
communicate with the sea at a point beyond the 
sphere of influence of silting cies. It is clear 
that by this arrangement the waterway is free from 
sedimentary troubles ; but the fact cannot be over- 
looked that it acquires disadvantages of a no less 
pronounced character. A locking system, with its 
gates, sluices, and levelling chambers, offers con- 
siderable impediment to rapid transit, and occa- 
sions much waste of time to shippi Further- 
more, the canal being in conjunction with a tide- 
less sea, its outer fairway obtains no natural assist- 








ance in the way of scour to keep it clear. 





tained as to the present and prospective conditions 
of these rivers after the lapse of a period sufficiently 
long to allow of a fairly correct estimate being 
me A of the efficiency of the measures taken. 

The Rhéne is the most historically interesting of 
the three, in that it received attention at the hands 
of the Romans ; but. though they solved the prob- 
lem, no doubt, so far as the exigencies of their 
epoch were concerned, yet it is more in regard to its 
modern aspect that the river calls for notice at 
the present time. From this standpoint the first 
measure of importance was the inauguration about 
the year 1725 of two parallel dykes or jetties of 
riprap work, known as Mitton’s palisades from the 
name of their originator. These dykes achieved a 
slight modicum of success, but they were evidently 
insufficiently long, and fifty years or so after their 
construction it was proposed to extend them to 
the sea. Indeed, in 1794 the National Assembly 
went so far as to give authority for the work to be 
carried out; but, asa matter of fact, nothing was 
done in this direction. In place of it, Napoleon I. 
commenced in 1802 an ind ent canal diverging 
from the river at the town of Arles. Owing to 
various interruptions the canal was not completed 
until the year 1842, and then had cost , 0001. 
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With a bottom width of 47 ft. and a depth of only 
6ft., it was hardly likely that such a waterway 
could satisfy for any length of time the progressive 
demands of modern navigation. 

Attention was again directed to the practicability 
of utilising the natural channel of the river by 
deepening one of its mouths. The eastern arm, or 
grau, was selected for this purpose, and all the 
other graus, or outlets, were closed by means of 
earthwork embankments. The remaining channel 
was confined by dykes, partly converging towards 
the mouth, and then running parallel to each other 
for a length of 380 yards to a point which was 
770 yards from the bar, leaving between them a 
distance of 440 yards. These works were executed 
between 1852 and 1856, but unfortunately they did 
not result in any appreciable improvement. The 
depth of water across the bar, although temporarily 
increased, ultimately remained practically the same 
as before—that is, it varied from 5 ft. to 94 ft. The 
channel was no deeper, nor was it any more stable. 

The negative outcome of the scheme led to a 
reversion to the former opinion that a lateral canal 
was preferable, and hence the inception of the 
second and larger canal, the St. Louis Canal. It 
was authorised in 1863, and duly constructed. 
It leaves the Rhéne at the port of St. Louis, which 
it called into existence, and after traversing the 
low-lying marshes of the delta for a distance of 
2 to 24 miles, it enters the Gulf of Fos, opposite 
Port de Bouc, at a spot known as the Anse du 
Repos (see Fig. 4, page 569). 

uring these operations, however, the river had 
been quietly developing a tendency of momentous 
significance. From the year 1856 onwards the 
silt deposit in the sea from the Rhéne began to 
take and to maintain an easterly trend, and in 
rocess of time the entrance to the Gulf of Fos 
ame so invaded with detritus that navigation 
to the ports of Bouc and St. Louis was seriously 
hampered. 

The increasing difficulties of the situation led to 
another revulsion of feeling, and caused attention 
to be redirected to the estuary proper. Some 
steps for its amelioration were obviously required 
to remedy a state of affairs which otherwise could 
only culminate in the annihilation of the trading 
communities in its vicinity. It was accordingly 
deemed expedient to make the experiment of 
reviving an Outlet for the Rhdéne in a direction 
away from the Gulf of Fos, and the former arm, 
known as the Roustan Grau, running in a southerly 
direction, was selected for the purpose. The 
embankment which cut it off from the river was 
removed and partly reconstructed, so that the 
waters once more entered their old channel. This 
step, begun in November, 1892, was completed to- 
wards the end of the following year ata cost of 
about 50001. The river has certainly availed itself 
of the new channel thus offered to it, but at the 
same time it has been very slow in establishing a 
permanent bed for itself. 

In 1895, at the end of two years, the Roustan 
Channel was 200 ft. wide and 13 ft. to 23 ft. deep. 
In 1901 the width had increased to 500 ft., and 
depths of as muchas 40 ft. were to be found. 
Finally, in 1903, the width had reached 650 ft., 
while the depth had been reduced to more uniform 
limits—generally between 26 ft. and 30 ft.-- thus 
showing that it took something like ten years to 
re-establish the normal flow. 

The diversion of a portion of the stream has 
naturally curtailed the discharge through, the east 
or main channel, and both that and the Roustan 
Channel are beset by bars of a very decided cha- 
racter. The soundings taken in the autumn of 1906 
(see Figs. 5 and 6 on page 569) show a practical 
silting up of the Kast Channel. The situation at 
the present time is, therefore, not of a very stable 
or satisfactory nature, nor is it likely to improve 
under present conditions. No further steps have 
yet been taken nor definitely decided upon, but 
close attention is being paic to the developments 
which are gradually taking place in the two channels, 
and it is not improbable that certain measures will 
shortly be put into execution. 


(To be continued.) 





RAILWAY AND TELEGRAPH EXPENDITURE IN THE ARGEN- 
TINk Repusiic.—The Review of the River Plate recently 
announced that the Senate of the Argentine Republic had 
approved Bills authorising the expenditure of 98,000 dols. 
on new -lines in the province of Santa Fé, 
and of 8,012, dols. for rolling-stock for the Central 
Northern Railway. 
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Fuel, Water, and Gas Analysis for Steam-Users. By 
J. B. C. Kersuaw, F.LC. ith 50 illustrations. 
London: Archibald Constable and Co., Limited. 
[Price 8s. net.] 

In his preface the author says that it is now 

beginning to be recognised that a scientifically- 

managed boiler-house is a sine qud non for the 
economic generation of steam-power, and the 
= volume is intended more especially for the 

nefit of steam-users who are at present outside 
the circle of the elect—we mean those few substan- 
tial firms or corporations who have for years adopted 
the principle and methods he advocates. There is 
no doubt that thé services of the analyst in the 
boiler-house are being more and more recognised 
by the engineer as ancillary to the economic pro- 
duction of power, and although the procedure 
advocated by the author may not be adopted in its 
entirety by many firms, it is becoming increasingly 
common for close attention to be paid to some 
one or more of the main issues involved. Thus, 
following current American practice—which might 
perhaps have received more notice in the book 
than is the case—there is an increasing tendency to 

lace coal contracts on an analytical basis, and to 
insist that the coal, as delivered, shall conform 
within defined limits to the samples submitted. 

Such procedure is certainly by no means universal, 

and for reasons in which vested interests play an 

important part it is hardly likely to become so ; 
but the practice will undoubtedly grow, aided largely 
by the use of the Mahler bomb calorimeter, which, 
in capable hands, yields such reliable results. 

From the analysis of the coal it is a natural step to 

see to its economic combustion, and here the syste- 

matic testing of the flue gases affords useful service. 

With regard then to the interest and importance 
of his subject, we are fully at one with the author, 
but we must confess to a considerable doubt as to 
whether he has written the book on the most desirable 
scheme. It is intended for steam-users generally, 
and their engineers in particular, and the chemical 
information, much of it of an elementary character, 
is to enable the resident engineer to carry out such 
analytical work as is considered essential, though 
certainly every now and then Mr. Kershaw comes 
to points where he recognises that the engineer must 
necessarily call in the assistance of the fully-trained 
analyst. As far as we are acquainted with what 
has been done in the evolution of the scientific 
boiler-house, all the operations of fuel, water, and 
flue-gas analyses, as well as the control of recording 
instruments, have been carried out by trained 
chemists ; and comparatively simple though many 
of the operations may be, yet, as accuracy is an 
essential, we much doubt the expediency of rele- 
gating the work to the engineer, who would sand- 
wich it in between his ordinary duties, to the prob- 
able detriment of both. In these days of general 
and cheap chemical education, when chemists are 
given away with a pound of tea, so to speak, the 
expense of chemical assistance would be but a trifle 
in the case of such firms as are likely to pay atten- 
tion to the subject at all; and there is therefore 
but little inducement to put additional duties upon 
the engineer. In writing for the engineer rather 
than the chemist, the author addresses, of course, 

a far wider audience ; and there is this to be said 

for the elementary chemistry, that it will enable 

the engineer to have a close’ grasp of what is 
being done by the chemist connected with the 
installation. Outside the analytical work, which 
is lucidly explained, there is a good deal of 
general information about fuel and water, and there 
are few engineers, we imagine, who will not derive 
benefit from a perusal of the volume. To glance 
now briefly at one or two points : the great import- 
ance of accurate sampling in the case of coal is 
rightly emphasised, and this work, we may mention, 
is now being carried out in England by men who 
make a speciality of it. With regard to the estima- 
tion of the volatile matters in coal, the author 
points out that careful manipulation is required in 
order to obtain correct results, and he indicates the 
exact procedure to be followed. Certainly by fol- 
lowing a strictly - defined procedure, such as he 
recommends, corroborative and comparative results 
may be obtained ; but there is no general agreement 
among authors and analysts as to which procedure 
gives the most correct results. The subject cannot 
be discussed at length here, but it seems advisable 
to point out that Mr. Kershaw’s instructions are 
not exactly in line with others that have been pub- 





lished, though, in saying this, we are not in any 
way criticising them. 

The matter is certainly one which claims the 
attention of those interested in the standardisation 
of analytical methods. In the section on water 
analysis we are glad to notice that the auther would 
discourage the use of intermittent softening plant 
unless it is under the continuous control of the 
chemist ; it really is too much to expect that such 

lant can be effectively operated by the fireman. 
n common with most other authors, Mr. Kershaw 
declaims against the prevalent use of boiler com- 
positions; but somehow this lucrative business 
flourishes in spite of all that has been said against 
it ; the people, however, who suffer from it are 
those who have only their own supineness to thank 
for its continuance, and so do not deserve any com- 
miseration. It is pointed out that surface waters 
from country districts are often pure enough to be 
used without any treatment. This is certainly the 
case, but there are important town supplies—for 
instance, the Manchester water from Thirlmere— 
where the water is too pure, and actually re- 
quires some mineral added to it to prevent the 
pitting of steel boilers. We are somewhat startled 
to read on page 67 that the decomposition of con- 
centrated chloride solutions at elevated boiler tem- 
peratures may give rise to the evolution of free 
chlorine. We should like some definite evidence 
of this, more especially since Ost’s researches 
have shown that the commonly supposed dissocia- 
tion of magnesium chloride with the production of 
free hydrochloric acid is largely illusory, and never 
takes place in the presence of carbonate of lime, 
an almost universal constituent of magnesian 
waters. The chapter on the analysis of waste 
gases is we and full of interest, though it 
certainly strikes one that much of the more or less 
delicate apparatus so well figured in the text is 
but ill-adapted for manipulation by the horny- 
handed in the interests of its longevity. 


The Law and Commercial Usage of Patents, igns, and 
Trade-Marks. By Kennetu R. Swan, B.A. ndon : 
Archibald Constable and Co., Limited. [Price és, net. | 

Tuts volume is one in Messrs. Constable’s ‘‘ West- 
minster Series” of hand-books. The author says 
in his preface that his aim has been not only to 
present the existing law accurately, and as fully as 
is possible within the limits of a volume that is 
not very large, but also to present it in such a 
form as to be readily comprehensible to the layman 
unfamiliar with legal phraseology, and of value to 
those engaged in the trades and industries con- 
cerned with the patenting of inventions and the 
registering of designs and trade-marks. We must 
confess that we are not, and never have been, 
enamoured of books that attempt to teach the 
layman to act as his own lawyer. Books of this 
class do a great deal more harm than good. In- 
ventors are a sanguine class and usually have no 
legal training; to expect them to regard the 
creations of their brains from an unbiassed point 
of view, and to grasp and apply legal decisions 
without the long training which is essential to one 
who would think legally, is more than can be 
expected. The author is of this opinion also, we 
are sure ; true, he does not say so in cold print, 
but he hints pretty broadly that patentees cannot 
afford to dispense with the services of, and would 
be well advised to employ, practitioners skilled in 
patent law and practice. We cordially agree with 
and endorse the advice. 

Patent law and practice is a very intricate sub- 
ject,'and one it is not easy to discuss and explain 
simply and without the use of legal saaiethion. 
The author has, however, succeeded in producing a 
book which, while not full enough to enable lay- 
men to do without the aid of the legal fraternity, 
will give patentees some inkling of the intricacies 
of the law governing patents, designs, and trade 
marks, and of the many traps, and pitfalls that 
await them. The volume is divided into three 
parts: patents, designs, and trade-marks ; and the 
major portion is devoted to patents, which subject 
is handled from a commercial, as well as a legal, 
point of view. For the benefit of those who 
desire to obtain foreign patents, information is 

iven in tabular form as to the term, fees, and con- 
itions of working of patents in the more im- 
portant of the foreign countries, and a synopsis of 
the patent laws of the United States of America, 

France and Germany is also given. We notice 

that the term of a Spanish patent is given as 5, 

10, or 20 years. Spanish paten‘s are granted for 
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5 or 20 years. In Italy a patent must be worked 
within ine or two years of its date of issue. The 
term is dependent on the period for which the 
proportional tax is paid on filing the application 
for a patent, but on page 207 the statement is 
made that the period is two years. As regards the 
working of foreign patents, we cannot agree with 
the author that ‘‘ working by advertisement” re- 
duces compulsory working to a very simple matter. 
Working should be bond fide; a patentee who 
imagines he can a the law by a sham working 
—and ‘‘ working by advertisement ” is very often a 
sham working—is liable to cruel disappointment 
should the validity of his patent be seriously ques- 
tioned. But although the working should be 
really an industrial and commercial one, we do not 
wish it to be understood that we assert a patentee 
will necessarily be held responsible for failure to 
get his invention worked commercially if he has 
really tried to get the public to take his inven- 
tion up. ‘* Working by advertisement ” alone is, 
in our opinion, of no avail whatever ; there must 
have been genuine efforts to get the invention 
placed. Patents granted in this country, and not 
less than four year old,.will, after August 28, 
1908, be liable to revocation on the ground that the 
patented article or process is manufactured or 
carried on exclusively or mainly outside the United 
Kingdom. This country has long been a dumping 
ground for foreign patentees, and we shall be 
curious to see whether our authorities are going to 
regard “working by advertisement” as a genuine 
endeavour to comply with our law. If they do, 
Section 27 of the Patents Act, 1907, will not effect 
its object. 

We would point out that the word ‘ fifteen ” on 
page 214, line 6, should be ‘‘ nineteen,” and that a 
collusive opposition instituted for the purpose of 
delaying the sealing of a British patent will not 
‘*probably,” but will certainly, if detected, result in 
the grant being refused altogether. 





Industrial Electrical Measuring Instruments. B 
Kenetm Epccumpg, A.M. Inst. C.E., MLE 
London: Archibald Constable and Co., Limited. 
[Price 83. net. ] 

Tue author of this work deems it a reproach to our 

scientific literature that there has not been, up to 

the present time, a single work in the English 
language dealing in a comprehensive manner with 
electrical measuring instruments, and the present 
volume is presented as an attempt to remove that 
reproach. In this statement of fact as to the 
absence of books on this subject, the author, no 
doubt, means to lay the emphasis on the words 
‘‘in a comprehensive manner,” for we certainly 
know of at least one book, published a few years 
ago, devoted to electrical measuring instruments, 
and, curiously enough, another has ap) almost 
simultaneously with Edgcumbe’s work. But 
the earlier work to which we have referred was cer- 
tainly not comprehensive, and Mr. Edgcumbe is the 
first to deal with the whole subject in a thorough and 
practical manner. He tells us that his aim has been 
to provide ‘‘a treatise giving practical details as to 
the construction and working of the various types 
of measuring instruments in general use, together 
with some hints on their selection and main- 
tenance,” but that is a modest description of his 
work. The general construction of different types 
of instrument, and the electrical principles on which 
they are based, may be simply described and readily 
understood ; but the success of a particular instru- 
ment depends on the execution of details which 
may readily escape the notice of a superficial 
observer, but are all-important to the experienced 
worker, and the chief merit of Mr. Edgcumbe’s 
work is that he brings his practical knowledge to 
bear on every point in the discussion, and fixes the 
attention of the reader on the practical difficulties 


and the methods adopted to overcome them. Thus, | ZZ 


before dealing with measurements, he discusses the 
sources from which errors may arise, and the magni- 
tude to which they may attain, and then calls atten- 
tion to general constructional details, such as 
Springs, pivots, scales and pointers, insulation, 
outside cases, and so on. All these matters are 
discussed in an instructive manner which impresses 
the reader with their importance, and enables him 
to understand the behaviour, or misbehaviour, of 
instruments which he may be called upon to use. 
We need not attempt to describe exhaustively 
the contents of the volume; it is sufficient to sa 
that integrating or supply meters are not discussed, 
as these have already received attention, and that 


the subject of photometry is reserved for a separate 
volume. With these exceptions the whole field of 
industrial electrical measurements is covered, and 
the discussion is extended to many forms of appa- 
ratus which are not, in the strict sense, measurin 
instruments, but which are commonly used, an 
fulfil important functions in the electrical industry. 
Thus we find sections devoted to pyrometers 
(optical as well as purely electrical), curve-tracers 
and ontingress, relays, lightning-arresters and 
surge-gaps, voltmeter and current alarms, and the 
cymometer. 

On one other matter we have to congratulate 
Mr. Edgcumbe. In works of this class there is a 
pronounced tendency at the present time for 
authors to have recourse too much to makers’ 
catalogues, from which illustrations and sometimes 
a good deal of the text are borrowed. Mr. Edg- 
cumbe, however, is not guilty of this weakness, 
and while referring freely and impartially to indi- 
viduals and firms in connection with different 
instruments, he confines his illustrations almost 
entirely to working diagrams, enabling the reader 
to grasp the principles of action, and he certainly 
owes nothing to trade catalogues for his text. 
This volume deserves to be studied by all engaged 
practically in the electrical industry ; it aneles 4 
real want in a most adequate fashion, and reflects 
credit upon its author. 
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SOME FRENCH MACHINE-TOOLS AT 

THE FRANCO-BRITISH EXHIBITION. 

Ar the stand of Messrs. Brenot, Buronfosse et 
Cie., of 53 to 55, Rue Servan, Paris, some interest- 
ing examples of French practice are shown, in- 
cluding lathes and a special type of gear-cutter. 
The lathes are of the type intended for repetition 
work on bars, and are termed ‘“‘ tours & décolleter,” 
the equivalent in English being screw-lathes or 
screw-machines. They are of a very different 
character to English or American screw-machines, 
as the accompanying illustrations on pages 572 and 
573 will show. 

The beds of the lathes, instead of being castings of 

enerous width and depth, are composed of two steel 
rs set side by side, and held in bearings, which 
are tooled out when placed ther, so that the two 
bars shall be absolutely parallel. In some French 
lathes of the type under consideration a single 
triangular bar is used, and in others a rectangular 
one, but here two are employed, the better to resist 
cross-working. They are of square section, and set 
so that the cuttings may fall off the sloping faces. 
The headstock, Figs. 1 and 2, is composed of two 
uprights A, A, clamped to the bed, and carryin 
the hollow mandrel B in divided bearings wi 
bushes. The end pressureis taken against adjust- 
table washers at C. The die-chuck formed at the 
end grips the bar to be operated on. The pulleys 
comprise one fixed, D, and two loose, E and f. with 
long bearings, and a belt-shifting gear is arranged 
so that either belt can be shipped on to the centre 
pulley. It must be noted that the workman stands 
at what would be the rear of the lathe in our 
practice, so that the headstock lies to his right. 
On the countershaft are two pulleys, one large 
and one small, the first driving the pulley E with 
an open belt, the second the pulley F with a 
crossed belt. Hither belt can Be moved to the 
central pulley, to turn it forward af a high speed 
for cutting, or backward for screwing oe 
that the head is set the reverse of English practice). 
The high speed is also used for running the work 
out of the dies after screwing. All the parts of the 
headstock, as well as the -bars, are made of 
steel, hardened and ground—another essential point 
of difference from our practice. 

The rest, Figs. 3 to 6, is somewhat in the nature 
of a cross-slide, having tools at front and back, and 
one above. The base portion is fitted with ca) 
G, G of brass, which can be filed to take up slack, 
all the rest of the parts being in hardened and 
ground steel. As the rest is supported on the two 
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FRENCH SCREW-MACHINE AT THE FRANCO-BRITISH EXHIBITION. 
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bars, it is able to resist the lateral pressure which | K on a pin fixed in the rest. By fixing H to the 
ocours when a tool is cutting. To enable the rest | bar with its clamping-screw, and working J to and 
to be slid along for longitudinal cuts, there is a/| fro, the rest may be slid along in either direction. 
block H clamped to the bar, and provided | The tools for turning are held in the openings L, L 
with a pivoted lever J (on the pointed end of which | set at different heights to compensate for the dif- 
a long wooden handle is placed) coupled to a link | ference in the tools being upside down on opposite 
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sides. The bar through a suitably sized bush 
in the front boss M of the rest, which steadies it 
during turning and prevents it from springing away. 
To regulate the length of travel of the rest, stop- 
rods are made to come into contact with the end of 
the bar being. tooled. These stop-rods may be 
secured in either of three bridges, N, O, or P, 
according to the length required. O and P are 
pivoted to throw back if not in use. 

The cross-slide Q is moved to and fro by the 
handle R and the quick-pitched screw S to bring 
one or the other tool into contact with the work, 
and a system of stops is fitted to control the dia- 
meters turned. Either of three distances can be 
set for by means of little turrets T, T pivoted on 
the sides of the boss M, and furnished with short 
handles, by which they can be partly rotated. 
Each turret has two stop-screws, with lock-nuts, 
and there are also two stop-screws U, U on the 
cross-slide. When the little handle of a turret is 
placed in the vertical position the cross-slide Q may 
be fed inwards until dee screw U meets the side of 
the boss M and arrests the movement, thus giving 
one distance. By turning the turret to right or 
left either of the stop-screws on it may be brought 
into line with the abutment just above the screw U, 
to make contact with this abutment and so stop 
the slide at either of two other distances. It is not 
often that the stops, six in all, are brought into 
use for a piece of work, unless it has a very compli- 
cated outline. For ordinary pins and screws one 
— usually sufficient for each tool. 

e lever V, with a pointed end for a wooden 
handle, is pivoted at the rear end in a bearing W, 
with adjustable point centres. W may be adjusted 
to or fro by means of a screw X, and clamped with 
the large nut beneath. This is in order to bring 
the cutting or parting-off tool, which is pinched iu 
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the slot Y, into the exact gee for parting off 
the finished piece from the bar. A stop-screw Z is 
set in a lug on the side of V to bear on the top of 
the boss M, and arrest the handle when the cutting- 
off tool has reached the centre of the piece. 

In operating these lathes the bar or stock is not 
fed through the chuck at intervals, as in English 
and American practice, but stands out the full 
length of the bed, and the pieces are turned and 
cut off in succession, the rest being moved up from 
time to time as the bar diminishes in length. The 
wear on the bed is thus distributed throughout the 
length, and is not confined to a single location. All 
the parts of the slide-rest are made of hardened 
steel, ground where necessary. The supports at 
the ends of the bed rest on cast-iron legs, and a 
galvanised-iron tray is placed under the bed, being 
supported on wood to prevent vibration. For heavy 
turning or drilling an automatic feed is fitted, com- 
prising a feed-screw (see Fig. 7) driven by worm- 
gears from the mandrel, and operating a nut which 
moves the rest along. The nut may be instantly 
thrown out of contact with the screw, and this action 
is automatically effected when the rest reaches the 
end of its travel, to prevent accidents. Figs. 8 to 
11 give details of the screw and nut.. The screw A, 
the thread section of which is shown in Fig. 11, 
passes through a box B, on the top of which is 
pivoted a link C coupled to the operating handle 
(which is marked J in Fig. 5). The nut D is 
pivoted in the box B, fitted with a cover, and it has 
threads cut only at the opposite corners at each 
end, the rest of the interior being cut away to clear 
the threads of the screw A. By a system of levers 
coupled to the handle E the nut may be tilted, 
either as in Fig. 9, to clear the screw, or a8 in 
Fig. 10, to engage with the screw. This peculiar 
kind of nut, we may note, is used on some American 
types of quick-acting calipers. The threads of A 
are protected from cuttings by pieces of tube 
screwed into the ends of B, and standing out for 
some distance. 

_ Another machine modelled on these lathes, and 
intended for dealing with pieces which have to be 
drilled, is shown in Fig. 12. The headstock is built 
on similar lines, with the exception that the chuck 
may be removed and replaced with special chucks 
or fittings for holding work. The is composed 
of two square bars, in this case of equal size, and 
the de’ of the rest are seen in Figs. 13 to 15. 
The base portion A is secured to the bars with ca: 
and screws, and supports a rest B, which slides 
laterally by a screw C on the saddle D, receiving 
the longitudinal slide E. D is pivoted on a stout 
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pin F, and rests at the rear on a pin G, while a radial 
slot, seen at H, is provided with a fixing-screw, so 
that the rest may be slewed to an angle and secured 
for angular drilling. 

The top slide Eis moved to and fro by the handle 
M, coupled to the link J, and a stop-screw is fitted 
at K to arrest the slide when the hole has reached 
its proper depth. Several tapped holes are situated 
at the front end of D, to hold various mountings 
by, either for work or for drills, the pieces in the 
latter case being gripped in the mandrdl chuck. 
One of the most useful -— a —_ ne be 
seen in the photograph, Fig. 12, is a two-jaw . 
centerin vibe, set *y the ona of the slide 5 

One of the lathes at the Exhibition has a new 
kind of r-turning attachment shown. The 
attachment is used in turning taper pins, the angle 
being determined by a hardened steel bar, which 
forces the cross-slide to move inwards as it travels 
with the rest, and so form the correct taper. The 
depth of cut is varied by the cross-feed screw in the 
usual way, the final diameter being controlled by 
stops. ter turning, a double-ended parting-off 
tool is brought into action, cutting the pin off to 


exact length. 
(To be continued.) 


























Census or Propuction.—Another schedule, No. F 53, 
issued by the Board of Trade, has just been published, 
having reference to the production of the anchor, chain, 
nail, screw, and rivet trades, under the requirements of 
the Census of Production Act, 1906. This schedule con- 
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JAPANESE FINANCE. . 


On page 184 ante we gave a brief summary -of 
some of the figures in the ‘‘ Eighth Financial and 
Economic Annual of on (1908).” We return to 
the subject in view of the many interests attaching 
thereto, and the numerous questions arising in con- 
nection therewith, questions to which—at least 
until recently—rather unfavourable answers have 
been suggested as possible. The Annual is divided 
into six parts, the first of which—being that of 
finance—will suffice for the present article. It is 
to be noted, on the threshold of any further dis- 
cussion of the contents of the Annual, that the 
telegraphic information from Tokio (despatched 
August 29 and September aa must be taken care- 
fully into account. This information indicates a 
curtailment of expenditure to a very important 
extent, so that the figures in the Annual me 
subject to considerable modifications, and in. those 
— where the modifications appear the most 

esirable. The information is certainly vague ; 
even when mofe detailed explanations arrive 
mail, they will probably be none too clear ; but the 
curtailment ‘itself appears to be entirely satis- 
factory, and a solution of many of the difficulties 
arising out of the present situation. 

Six articles are enumerated in the recent cable- 
grams; three of these in particular are of out 
standing importance. They are :— 

1. The abstention from all loans for some years 
to come. 

2. The saving of 20,000,000/. by extending the 
"smc of completion of post bellum public works 
rom six years to eleven years. 

3. The appropriation of a minimum of 5,000,0001. 
per annum to the redemption of public debt. 

With this preamble we may now take up the 
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figures in the Annual itself. To deal first with 
total indebtedness. It shows that the National 
Loan Debt, as at March, 1908, was 233,000,000/., 
an increase of 6,000,000/. over the figures of last 
year; the increases year by year since 1895 are 
exhibited by the curve, Fig. 1. 

The Budget for 1908-9 gives the total esti- 
mated revenue and expenditure as very nearly 
63,500,000/. . This sum.is slightly less than that of 
the previous year, the amount of the decline being 
1,650,0001.. A curve (Fi . 2) may help to show the 
rapid growth of the Budget in recent years, com- 
mencing also with 1895. Both the revenue and 
expenditure sides are divided into two portions : 
one ordinary, the other extraordinary. e ‘* ordi- 
nary” includes all items of revenue and expenditure 
which are of a nature permanent and regular, while 
the ‘‘ extraordinary” are those which are by nature 
only casual or temporary. 

In order to condense the figures as much as 

ible for our present purpose it is convenien 
be combine the “ordinary” and ‘‘ extraordinary,” 
and deal with them under one head. Effecting 
this combination, the estimated expenditures for 
the current year of the four great spending depart- 
ments of the State are given in the tables on the 
next page, to the second of which is added a column 
indicating the percentage decrease or increase as 
com with the preceding year. 

In comparing these items with those of last year, 
the Annual points out, as a satisfactory condition, 





latter refers to the quantity of output in year of return, 
and the fuel consumed in return. 


that in ‘‘ the ordinary revenue the progress of the 
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Table Showing Japanese Expenditure. 
Estimated - Increase 
Expenditure _ or De- 
crease from 
Preceding 
ear. 


Finance ... 

Army 
Navy... hie 
Communications 


Table Showing Japanese Revenue. 


Estimated Increase 
Revenue 
for 
Current 
Year. | 


30,700,000 


-or De- 
crease from 
Preceding 
Year. 
Per Cent. 
Taxes and Customs ... +11 
Post, telegraph, rail- 
ways, forest, monopo- 
lies, &c. na a 
Public loans 
Surplus of previous year 
transferred ... 


7.4 


14,800,000 + 
4,200,000 


7,760,000 


general economic condition and the improvement of 
the methods of tax-collection have led to an increase 
in the income business, soy, textiles, consumption, 
and mining taxes, the tax on the issue of con- 
vertible bank-notes, the Customs duties, the travel- 
ling and succession taxes, per receipts, and 
receipts from posts and telegraphs and forests ; 
the imposition of a higher rate of consumption tax 
has increased the receipts from the saké tax and 
sugar excise; the kerosene consumption tax has 
been newly imposed; the raising of the prices 
of the monopoly tobacco has increased the mono- 
poly profit; and the profit from the nationalised 
railways has been very large ; and for these reasons 
the ordinary revenue, notwithstanding a slight 
decrease in the receipts other than those from 
taxes and duties, shows a net increase of nearly 
four-and-a-half millions sterling.” 

In this statement the increase of the taxes 
on saké and sugar, and the new tax imposed on 
kerosene, are just touched upon; the matter is 
of some importance in view of an indication made 
by the Government early in 1907 that new taxes 
would not be required in the future. The present 
number of the Annual justifies the change, in the 
following paragraph :— 

“Upon looking only at the account for the 
financial year 1908-9, we see that the expenditure 
can be met with the revenue without increased 
taxation. Thus the revenue for the year under 
consideration amounts to 54,549,180/. (including 
the loan already decided upon of 4,200,820/.), 
besides which there are the surplus of the extra- 
ordinary war expenses, amounting to 5,102,459/. ; 
and the refundment of the expenses for the main- 
tenance of Russian prisoners of war, amounting 
to 4,866,8031.; and if to these be added the portion 
of the surplus from the financial year 1906-7, which 
may be spent in the year 1908-9, amounting to 
1,250,0001., they will be sufficient to meet the 
annual expenditure of 63,500,000/. But if the 
programme already made for the year 1909-10 and 
subsequent years is carried out, large deficits will 
be made; and, therefore, in framing the Budget 
for 1908-9, the fact that the national burden is at 
present heavy in direct taxes and light in indirect 
taxes was taken into account, and the prices of 
the monopoly tobacco were revised; the rates 
of the saké tax and sugar excise were raised, and 
the kerosene consumption tax was for the first 
time imposed; so that, by thus increasing the 
revenue, the balance between the reyenue and 
expenditure might be maintained from the financial 
year 1909-10 and onward.” 

The paragraph just quoted has other matters 
of interest besides the justification of the new 
taxes. The figures given in it help to explain 
the item in the revenue account for the current 
year of 7,760,000/., placed under the heading of 
‘*Surplus of Previous Yea: Transferred.” This 
item is nowhere fully explained. The student is 
left to infer, if he will, that it is a portion of the 
three sums just enumerated—viz., 5,102,4591., 
4,866,803. and 1,250,000/.; in which case there 
would appear to remain a balance of over three 
millions sterling; such a sum may be expected to 
appear in next year’s Budget under a heading 
similar to the one of which we are now speaking. 

On page 184 ante we quoted at length from the 
‘*Scheme for the Redemption of Public Loans.” 
The scheme is summarised by the words which 
we then quoted: ‘‘according to the method above 





mentioned, the redemption of all the public loans 
issued in connection with the war is to com- 
pleted in about thirty years.” Beyond the outline 
of the scheme and the mention of a special National 
Debt Consolidation Committee organised ‘‘for the 
discussion of matters concerning the consolidation 
of national debts,” the Annual gives but scanty 
information in this direction, interesting as it is 
to all who wish well to the country and who 
desire to see the object of the scheme in thorough 

oing train for complete success. Under the 
aw **General Features of National Debts Out- 
standing,” the details of the various loans are 
indeed carefully enumerated, and the interest in 
each case is stated ; a simple computation therefore 
ives the annual charge for interest of loan debt ; 
it amounts to 10,880,000/. _To this must be added 
the annual charge in connection with the railways. 
The Act allowing the purchase by the Government 
of all private railways, except some local lines, 
was passed in 1906; the purchase itself is to 
take place between 1906 and 1915, and five more 
years are allowed from the date of purchase of 
each railway for the payment, in bonds, of the 
purchase price; in the interval'6 per cent. on 
this ape is payable. The total amount of interest 
payable on the purchases completed and on deben- 
tures taken over is estimated at some 2,460,000/. 
for the current year, which, if added to the 
10,880,000/. above stated, gives a total yearly 
charge of 13,340,0001 

In another part of the Annual the definite state- 
ment is made that ‘‘in 1908-9, 18,114,7501. was 
transferred to the sinking fund for the purpose of 
redeeming the principle of the public loans and 
paying the interest thereon.” From the wording 
of this paragraph it would appear that the sum 
mentioned in it does not include the charge in 
connection with the railways. Comparing it with 
the charge for the interest of loan debt, there is an 
excess of 7,230,000/., which would thus appear to 
be available for the redemption of debt during the 
current year. No specific statement is made to this 
effect, and one item in the accounts introduces 
further uncertainty ; it is the item if the statement 
of revenue of 4,200,000. entered as receipts from 
the issue of public loans, and elsewhere described 
as ‘‘a loan already decided upon.” Whether the 
whole or some part of this ought not to be de- 
ducted from the 7,230,000]. does not appear. From 
other sources, indeed (not in the Annual), one learns 
that, at the time of making up the accounts now 
under review, the sum of 3,800,0001., in round 
numbers, was taken as the amount that would be 
available for the redemption of the principal of 
the public debt. The more recent intimation, 
to which we referred at starting, that a minimum 
sum of 5,000,0001. a year is to be appropriated 
to the oY is necessarily supplementary to the 
Annual. ‘o suit the modified financial poliey 
indicated by the cablegrams a new set of conditions 
is indeed introduced ; the exact nature of these 
conditions can only be forthcoming at some future 
date. 

One of the first methods of raising money during 
the late war with Russia was by a domestic loan 
under the name of ‘Exchequer Bonds.” During 
the course of 1904 three issues of these bonds were 
made ; the first of the three mature in the course 
of the present year, and amount to very nearly ten 
millions sterling. 

The Annual explains, in connection with this, 
that ‘‘enough funds are being kept in reserve for 
the redemption of the entire issue in cash,” and 
gives, indeed, the source of these funds. It goes 
on to say, ‘‘ but it is intended to redeem these 
bonds at the option of the holders, either in cash 
or by exchanging them for the Conversion Con- 
solidated Loan Bonds.” 

In practice the Finance Department has been so 
bent on avoiding disbursements where possible that 
holders have been tempted by very liberal terms to 
accept the latter alternative, and receive Consoli- 
dated Loan Bonds. in place of their bonds so soon 
to mature. 

The Annual, in the portion under notice, helps 
to show—what to a resident in the country is re- 
peatedly brought home—that with high Customs, 
large income, and other taxes the country is being 
strained to a pretty considerable extent. Many 
critics — Japanese and ‘ foreign’’— have been 
strenuously advocating the lightening of the strain 
by the postponement of some of the increases, par- 
ticularly in armaments. It is to be presumed also 
that the Government have been keenly desirous of 





effecting the same end, and as far as possible by 
similar means; the recent news shows that these 
councils, whether from within or from without, 
have prevailed ; that postponement is the order of 
the day. In speaking of the strain upon the country, 
it is nece to avoid exaggeration ; with the en- 
hancement of =— wages have very considerably in- 
creased; employment is, or has been, general ; the 
mass of the people are in a fairly prosperous state, 
and there is no mention of any largely prevailing 
distress. Tight as the conditions undoubtedly are, 
there appears no reason why the country and its 
Government, exercising the same care in the present 
and future as has characterised its financiers 
throughout the Meiji period, should not achieve the 
same success ; it is to be confidently hoped and 
expected that in the course of the next few years 
they will falsify the pessimistic estimates enter- 
tained, until recently, by critics, friendly indeed, 
but insufficiently tolerant to allow that where they 
cannot see the road there no path exists. 

Since the above article was written, an authorita- 
tive announcement has been made in the Press by 
the Financial Commissioner of Japan in London. In 
this announcement it is stated that the total revenue 
for the year 1907-8 (ending last March) was some 
87 millions sterling, and the surplus for the same 
period fully 25 millions sterling. These figures are 
so wonderfully in excess of the estimates that one 
can but look forward with considerable expectation 
to fuller details regarding them, and regarding the 
conditions which have made such a vast improve- 
ment possible. 








THE MANCHESTER ELECTRICAL 
EXHIBITION.—No. IV. 

Messrs. Cuares Price anp Son, of Broad- 
heath, Manchester, exhibit a paraffin engine of 
their own manufacture coupled to a 13-kilowatt 
direct-current shunt-wound dynamo, by the Lanca- 
shire Dynamo Company, the whole being mounted 
on a single bed-plate integral with the lower half of 
the engine crank-casing. Between the engine and 
the dynamo is a coupling of the Oldham type, to 
take up any possible inaccuracy of alignment of the 
crank-shaft. The dynamo develops 60 amperes at 
220 volts when running at 1000 revolutions per 
minute. Fig. 1, page 575, gives a section of an 
engine exactly similar to the one exhibited, except 
that the engine illustrated is fitted with a clutch, 
and otherwise adapted for marine or motor.-car 
work. The cylinders ere cast in pairs, with valves 
on one side. Each cylinder is 4 in. bore by 6 in. 
stroke, and the four together develop 23 brake 
horse-power at 1000 revolutions. Each pair have a 
common inlet branch and separate exhaust branches, 
the latter being out of line with the former, so 
that the flange-nuts are all accessible. The 
inlet and exhaust-pipes, together with the paraftin 
vaporiser, are all formed in one casting, which is 
not only particularly neat, but leaves plenty of 
room to get at the valves. It will be noticed that the 
latter have flat seatings, instead of the more usual 
conical ones, flat seatings being found perfectly 
satisfactory when the heads and necks of the valves 
are adequately designed to resist buckling. The 
valves, tappets, springs, &c., are all absolutely inter- 
changeable, and the wearing parts case-hardened. 
Ignition is by means of low-tension magneto, the 
cylinder contacts being worked by means of cones 
on the top of vertical tappet-rods. These are 
easily adjustable. The cam-shaft is driven by skew- 
gear through a transverse lay-shaft, which itself 
drives the governor and magneto. From the cam- 
shaft a pump is driven, which forces oil from the 
sump back again through the bearings. Access to 
the water-jacket and cylinder is obtained by means 
of covers on the cylinder-head, so that the com- 
bustion-chamber may be cleaned out without re- 
moving the pistons or cylinders. The engine will 
run with any ordinary paraflin oil, and consumes 
from 14 to 2 gallons per hour. 

The British Westinghouse Company, Limited, of 
Trafford Park, Manchester, have devoted consider- 
able attention to the design of switch-gear and 
similar ——— for use in mines, collieries, ship- 
yards, and other exposed situations. One type of 
such gear is shown in Figs. 2 to 6 on page 576. 
The controlling apparatus and instruments for each 
circuit are enclosed in a separate cast-iron pillar 
perfectly tight against moisture, flame, or other 

ible source of danger. A complete switchboard 
may be built up of the individual unit pillars, or 
the latter may be distributed about the system for 
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controlling branch feeders or motors where desired. 
When the units are used as a board, as in Fig. 2, 
the bus-bars are arranged in the lowest section of 
the pillar. Above them is an isolating-switch, by 
means of which the whole of the apparatus in the 
panel may be made dead. This switch is of the 
ordinary knife type, and is so interlocked that it 
cannot be opened unless the main oil-switch is 
open, nor can it be closed unless the door above it 
is shut. The central pillar in Fig. 2 is to control 
an incoming feeder or generator main. It there- 
fore has an additional isolating-switch in the 
upper part, which is also interlocked to prevent 
any dangerous use or misuse of the pillar. The 
instrument or instruments necessary on each pillar 
are mounted at the top, and are as thoroughly pro- 
tected as the rest of the apparatus. Transformers 





broken on the isolating-switch, as the oil switch 
must always be opened first. 

On referring to the detail views it will be 
noted that the shaft of the isolating-switch is con- 
nected by links to a bolt which en with a 
small casting screwed on tv the door. This casting 
is provided with a slot which will not allow the bolt 
to go down—i.e., the isolating-switch to close— 
unless the door is shut, and will not allow the door 
to open unless the bolt is withdrawn—i.e., the 
isolating-switch open. Furthermore, the isolating- 
switch shaft is interlocked by means of two links 
with the oil-switch shaft. The fop link is slotted, 
so that when both the oil-switch and the isolating- 
switch are closed the pin of the bottom link .is at 
the top of the slot in the top link, thus preventing 
the isolating-switch shaft being rotated to the ‘‘ off” 
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phase circuits up to 600 volts. Both switch and fuses 
are enclosed in stout cast-iron casings, proof against 
apy internal explosion. The joints of the boxes 
are not perfectly tight, but allow the results of the 
explosion to escape at a harmless temperature. A 
large number of tests were made under the worst 
ible conditions, before the design was fixed on. 
he fuse-box cannot be opened while the switch is 
closed, an interlock being provided to prevent this. 
On the Westinghouse stand is also shown a “ rain- 
proof” motor, working while a constant stream of 
water runs over it from a perforated pipe above. 
Prominent among the machine-tools exhibited 
by Messrs. Charles Churchill and Co., Limited, is 
a Sunderland bevel-gear planer which we illustrate 
in Fig. 8, 580. The machine, which has been 
designed a is built in this country, consists 
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for them, when necessary, are housed within the 
pillar. The door which gives access to the interior 
of the pillar is secured by two locks as shown, and 
can be opened only by a special key. Figs. 3 and 
4 show the arrangement of apparatus inside a three- 
phase motor-control panel, where, of course, no 
bus-bars are needed. Current isled in through the 
cable dividing-box, and passes first through the 
isolating-switch, thence through the automatic oil- 
switch, and away by another dividing-box, not 
shown, to the motor. The interlocking mechanism 
for the switches and doors is shown separately in 
Figs. 5 and 6, which are respectively a front view 
and a side view. . 
The knife type isolating-switch cannot be closed 
when the door of the pillar is open, nor can it be 
a. unless the oil-switch has been opened first; 
also the door cannot be opened unless the isolating- 


switch is off. It is obvious from this that the door 
of the chamber cannot be opened when the parts 
inside are alive, nor can these parts be made alive 
when the door is open ; also the circuit cannot be 
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position, ag this action would tend to further shorten 
the top link. If, however, the oil-switch is open, 
as shown in the dash and dotted lines, the pin in 
the bottom link is at the bottom of the slot in the 
top link, thus allowing free movement of the top 
link when the isolating-switch shaft is being re- 
volved—i.e., the isolating-switch open. 

The Westinghouse Company build this type of 
switch-gear for both continuous and alternating 
current at all pressures. tye panels often 
have two circuits per pillar. e great feature of 
the gear is its extreme safety in the hands of inex- 
perienced persons and its suitability for exposed 
situations. Moreover, it is perfectly self-contained 
and necessitates no structural alterations for its 
accommodation. The Westinghouse Company also 
exhibit at Manchester simple “‘ flame-tight ” panels 
for colliery work similar to those shown in Fig. 7, 
page 577. Such panels are designed for the control 
of motors in fiery mines, and consist merely of an 
ammeter, switch, and fuses, bolted on to a pair of 
channels. The apparatus shown is suitable for three- 
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22-Horsze-Powrer Pararrin-Motor ; Messrs. Cuas. Price anp Son, BroapHEATH, MANCHESTER. 


rtions: firstly, the work- 
headstock, which swivels on a horizontal quadrant 
direct on the base of the machine ; and, secondly, 
the tool-slide, which works radially on a vertical 
quadrant carried by a stiff bracket. Both the 
quadrants oscillate about the centre lines of the 
machine. The tool-slideis driven by an adjustable 
crank and connecting-rod, at the far side of the 
machine, the tool cutting on the ‘‘draw” stroke,’ A 
three-step cone pulley at the rear operates the crank 
by means of worm-gear. The method of operation 
depends on whether the machine is ing or 
finishing a wheel. For gashing, the work is placed 
on the mandrel, and the slide eae the dividing- 
head is swivelled to the angle of the wheel tot 

cut, the quadrant being graduated to render this 
easy. The tool is set for stroke, and gashing may 
be commenced, the indexing mec moving 
the blank round one tooth after every cut. “The 
principle of the finishing motion is that the cutting- 
tool represents one tooth of a crown-wheel g 
with the blank. The work-head and tool-quadrant 
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SWITCH-GEAR PILLARS AT THE MANCHESTER EXHIBITION. 
CONSTRUCTED BY THE BRITISH WESTINGHOUSE ELECTRIC AND MANUFACTURING CO., LTD., ENGINEERS, MANCHESTER. 

























































































tock in unison. As the tool-slide rises, the work- 
head quadrant moves back, carrying the blank clear 
of the tool while the head indexes the next space. 
The slotted cam-plate seen at the edge of the ver- 
tical quadrant serves to retard the motion of the 
tool-slide in relation to that of the quadrant, with 
the ‘effect of rounding the points of the teeth a 
little and ensuring sweeter gearing. 

Fig. 9 on page 581 represents a wet tool-grinder 
ef simple design. It carries a 20-in. by 2-in. wheel 



































‘running at 1000 revolutions per minute, and occu- 


pies a floor space of 38 in. by 24 in. The chief 
feature about it is the absence of any water-pump, 
the wheel picking up its own water, and the amount 
carried over being regulated by the hand-wheel and 
lever seen in the illustration. For dressing up the 
wheel the rest is removed from the slides on which 
it is carried, and is replaced by the simple truing 
device seen at the foot of the machine. i 
carries a drum composed of corrugated steel discs, 



































which is traversed to and fro across the face of the 
running wheel by means of the hand lever. The 
ample water-dish cast solid with the machine 
framing prevents the mess and discomfort entailed 
by the use of the earlier forms of wet grinders. The 
net weight of the grinder is about 900 lb. __ 

The grinder shown in Fig. 10 is also exhibited by 
Messrs. Churchill. It is designed for finishing the 
sides of piston-rings, discs, saws, and annular sur- 
faces in general. The table of the machine really 
constitutes a magnetic chuck, upon which iron and 
steel articles are instantly and firmly held when 
current is switched on. The table has a micro- 
meter vertical adjustment of 4} in., with power 
feed and automatic stop, so that a number of articles 
may be ground to exactly the same thickness. The 
chuck is 12 in. in diameter, and requires no more 
current than an ordinary lamp. The grinding- 
wheel traverses radially across the work, which 


This | rotates Se — it, the traverse being 


adjustable. e slide carrying the grinding-wheel 
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can be tilted accurately up to 3 deg. on either side 
of the horizontal, so that surfaces may be ground 
either convex or concave, as well as flat. There are 
six speeds for the rotating table, and two for the 
grinding wheel. The feed of the wheel is put on at 
each end of the traverse, and can be varied from one- 
tenth to three-quarters of a thousandth of an inch. 
Fig. 11, page 581, represents a convenient attach- 
ment for grinding lathe-centres in position, or, in 
fact, doing almost any small grinding jobs in an 
ordinary lathe. The illustration explains itself. A 
small continuous-current motor is belted to a grind- 
ing-wheel spindle, and the whole mounted in the 
tool-holder of a lathe. The belt is tightened as 
necessary by a milled nut adjustment on the screwed 
cstrylog-post. The ordinary hand or power traverses 
the lathe are used to travel the wheel. The motor 
may be driven from any electric-light fitting on a 
continuous-current circuit. For doing internal 
stinding the attachment is supplied with a special 
oearing and spindle, which can be exchanged with 
‘he ordinary ones by loosening a single set-screw. 

_On the stand of the International Winding 
vompany, of King-street West, Manchester, is 
shown the Barber knotter, one of the most delight- 
ful pieces of mechanism in the Exhibition. It is, 





unfortunately, quite impossible to describe it pro- 


perly without innumerable illustrations ; but, 
briefly, itis a device for ‘‘ piecing up” broken ends 
of yarn by winders in cotton-mills. It is strap 

across the palm of the left hand behind the knuckles, 
and leaves the fingers and thumb perfectly free for 
ordinary duties. The two ends of the broken yarn 
are laid side by side across the top of the deyice 
by the right hand, a trigger is pressed by, the 
thumb of the left, and the yarns are instantaneously 
knotted together, and the loose ends trimmed off 
dr in. beyond the knot. The latter is the ‘‘ bend” 
tied by winders for the same purpose. The ma- 
chine always makes the knot tightly, so that the 
yarn breaks elsewhere before it slips. When 
tied and trimmed, the yarn is released automati- 
cally. Although winders are incredibly smart 
in piecing broken ends in a frame, the machine 
is smarter and the work generally is better and 
always uniform. We understand that over 9000 of 
these machines are in use in Lancashire. Each 
knotter complete only weighs 4 oz. Good knots, 
sincé knots of some kind appear inevitable, are 
greatly to be desired for the sake of avoiding 
trouble in the after processes, and the device men- 
tioned appears to produce them perfectly. More- 
over, it is claimed, and, apparently, with justice, 
that apart from the goodness of the work, the out- 





put of the frame, and, therefore, the wages of the 
operator, are appreciably increased by the use of 
the device in question. It is manufactured by 
Messrs. Barber and Colman, Limited, of 38, King- 
street West, Manchester. The International Wind. 
ing Company also show a couple of winding frames 
at work and samples of wound bobbins. The most 
interesting of these, from an engineering point of 
view, are bobbins of silk-covered wire. Some of 
these are merely discs of the size and proportions 
of washers, but they are perfectly firm against a 
considerable amount of force applied to bend them 
sideways. They are not wound between formers, 
but the stiffness is obtained by their structure, the 
wire traversing from side to side of the disc as it is 
wound. Bobbins of, wire of more normal propor- 
tions can, of course, be made with equal, ease, and 
should. find plenty of use for electrical apparatus. 

Messrs. F..V. Brown and Oo.,. of 3; Cross-street, 
Manchester, show several types of apparatus for 
boiler and fuel users. Among them is the Sarco 
draught-gauge, the essential of which consists 
of two g tubes half full of water. The water 
normally stands equally in both tubes, as their 
lower ends are incommunication. The pressure or 
draught to be measured is applied to the surface of 
the water in one tube, and raises or lowers that in 
the other, exactly as in the case of a Pitot tube. 
In the second tube is an.octagonal glass float made 
fast to a vertical rack which gears, with a pinion on 
the needle shaft of the instrument. By screwing 
down a piston in an auxiliary reservoir, water may 
be added to correct the zero of the instrument, and 
convenient arrangements are made for refilling ‘the 
apparatus. The standard gauges are made with 
9-in; dials to read up to 2 in. of ‘pressure or draught. 
They are also made as recording instruments. 
Bomb calorimeters, -gas-volume recorders, ° feed- 
water analysers, CO, recorders, and similar. appa- 
ratus are also exhibited. 





POST-GRADUATE LECTURES ON RADIO- 
TELEGRAPHY AND RADIOTELEPHONY. 
By Professor J. A, Fiemine, F.R,8. 


On Wednesdays, the 2lst and 28th inst., Professor 
Fleming continued his post-graduate lectures on 
** Radiotelegraphy and Telephony,” which he is giving 
at University College to audiences crowding his lec- 
ture-room to its utmost capacity. 

In the first lecture of the course the lecturer dealt 
at the outeet with the phenomena of the discharge of 
a condenser, which is known to be of an oscillatory 
character when the resistance of the discharge circuit 
is sufficiently small. Writing down an equation of 
energy, which is a statement of the fact that the rate 


at which the condenser is losing energy at any peer 
is equal to the rate at which the circuit is gaining and 
dissipating energy, Dr. Fieming showed how to ob- 


tain mathematical expressions tor the current in the 
oscillatory circuit at any instant, and from them to 
deduce an expression for the frequency of the osoil- 
lations in terms of the capacity C and inductance L of 
the circuit, and this, when the capacity is measured in 
microfarads and the inductance in centimetres, takes 
the following simple form :— 


nab P 5.033 x 106 ee 
a/ Capacity in micro- inductance in 
farads absolute units 


The oscillations die away owing to the gradual dis 
sipation of energy by the resistance of the oscillatory 
circuit, and the ratio of one oscillation to the next 
succeeding it in the opposite direction is called the 
damping of the circuit, and the natural logarithm of 
this ratio is called the logarithmic decrement 4 of 
the circuit... If the current at any instant in the oscil- 
latory circuit-4s denoted by ¢ and the first maximum 
current by I,, and if a denotes R/2L and p denotes 2 rn, 
then it was shown that an expression for the oscillatory 
current at any instant is as follows :— 

t=], </2 e~* © sin pt. 

The only quantity, however, which we can measure 
by our instruments is the mean square value J of this 
current, and the equare root of this mean square value, 
or the R.M.8. value of the current, was shown to be 
connected wich the maximum value of the first oscil- 
lation. by the expression :— 
Neo 
8nd 
where N denotes the number of trains of oscillations 
taking place in one second. It was shown that this 
root-mean-rquare value could be measured by a suit- 
able form of hot wire ammeter, and also an apparatus 
was shown devised by Dr. Fleming for determining 
the number of groups N of oscillations per second 
taking place in an oscillatory circuit. hen, there- 


J =f, 
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fore, the logarithmic decrement has been determined 
experimentally, and the number of groups of oscilla- 
tions per second and the frequency calculated by the 
above formula, we have means for determining the 
maximum current circulating in the oscillatory cir- 
cuit in terms of the root-mean-square value. It 
was pointed out that one of the important quali- 
ties of a condenser in connection with radiotele- 
raphy is its power of giving enormous currents 
or certain short periods of time. Thus, for in- 
stance, a Leyden jar having a capacity of about 
ahath of a microfarad, and cherged fifty times a second 
to a potential of 10,000 or 20,000 volts, can give a 
maximum current in certain instances of as much as 
600 amperes, although the R.M.S. value of the current 
may not exceed 4 or 5 amperes. It was then shown 
that these high-frequency oscillatory currents due 
to the discharge of condensers exist only on the surface 
of the conductors, and a simple proof was given that 
the resistance of a conductor to high-frequency cur- 
rents may be therefore ase Sage A es than its 
resistance to steady currents, a modified form of a 
formula by Lord Rayleigh being given, which enables 
Seren resistance to be determined quite 
easily. 

If the symbol & is taken to represent the product of 
the frequency 7 of the oscillatory current and the 
square of the circumference c of a round wire in which 
it is flowing, divided by p, where p represents the re- 
sistivity of the materia], then it’ was shown that the 
high-frequency resistance of the wire to its ordinary 
or steady resistance is equal to 


R} _ = 
R =%4 Vk 


Another point of importance to which attention was 
drawn was the fact that, in the case of spiral wires, 
the resistance to high-frequency currents may be much 
greater than that of the same wire stretched out 
straight. 

Attention to this fact was first drawn by Dolzalek, 
and it has been theoreticall ‘avestigatee by Wien 
and Sommerfeld, and experimentally by Black and 
Battelli and Magri, and it appears from their results 
that with a frequency of the order of one million, the 
resistance of a copper-wire spiral (the wire bein 
No. 10 S.W.G.} may be even twice as great as that o 
the same wire stretched out straight, even to high- 
frequency currents. , 

he second lecture Dr. Fleming began by giving 
formule for the inductance of various forms of circuits 
made of copper wire, and also by showing how the 
capacity of various forms of standard condenser could 
be measured, with the object of constructing circuits 
having a known oscillation constantor natural at 
for high-frequency currents. As the capacities em- 
ployed in radiotelegraphy are generally small, the best 
way of determining these capacities is to charge and 
discharge the condenser very rapidly—say, 100 times 
a second through a galvanometer, which has been 
standardised by passing through it a known steady 
current. In order that this measurement may be 
useful, however, the condenser must be constructed 
in such a way that its capacity for high-frequency cur- 
rents isthe same as its capacity for low-frequency 
currents. Dr. oe that the only manner 
in which this could done satisfactorily was by 
immersing metal plates in some oil, such as paraffin 
oil or petroleum oil, the dielectric constant of which 
is independent of frequency. On the other hand, 
condensers made with solid dielectrics, such as glass 
and ebonite, cannot be used as standard condensers 
in radiotelegraphy because the capacity as deter- 
mined with a low-frequency current is not the same 
as the capacity as determined with a high-frequency 
current. , } 

The lecturer then proceeded to explain the manner 
in whith the decrement of an oscillatory circuit can be 
determined by means of his instrument—the cymo- 
meter. 


varied, and are known at any instant. If, therefore, 
the cymometer circuit is placed in contiguity to 
another circuit in which oscillations are taking place, 
the cymometer constant can be altered until its circuit 
comes into tune with that of tho circuit under test. 
This can be ascertained, as shown by the lecturer, by 
the use of a-nedn vacuum tube connected to of 
the cymometer’ circuit, which glows very brilliantly 
when the current in the cymometer circuit reaches its 
maximum value, in consequence of the cymometer 
being at that moment exactly tuned to the circuit 
under test. 

It was also shown that by means of a hot-wire 
ammeter inserted in the cymometer circuit a resonance 
curve could be described from which the decrement of 
the oscillatory circuit under test could be determined. 

Another interesting experiment was then shown 
with the cymometer. It was proved that if one oscil- 
latory circuit acts inductively upon another in tune 
with it, oscillations of two frequencies are set up in 
the two inductively coupled oscillatory circuits. Dr. 
Fleming explained this by reference to a simple, yet 


The cymometer consists of an oscillatory cir- | 
cuit, the capacity and inductance of which can be’ 





instructive, experiment with two pendulums. Two 
pendulums constructed of metal rods, with bobs at 
one end and hooks at the other, are suspended side by 
side on a loose string stretched across a room. If one 
pendulum is set in oscillation, it communicates its 
motion to the second pendulum, and in time sets the 
second pendulum in oscillation ; but since action and 
reaction are equal and opposite, the first pendulum, in 
ee the second, retards itself, and finally the 
first pendulum is found to be at rest and the second 
in motion. The second pendulum then in like manner 
hands back its motion to the first one ; and sincs each 
pendulum is alternately the driving and the driven 
pendulum, its motion is either being retarded or 
accelerated, and therefore it must possess two rates of 
vibration—one ter and one lees than its natural 
free independent rate of vibration. 

The same thing takes place in the case of two oscil- 
latory circuits. © primary circuit cannot induce an 
electromotive force in the secondary circuit without 
creating an electromotive force in itself, and hence 
arise the two rates of oscillation which the cymometer 
proves to exist in such a pair of coupled circuits. 

It was then shown that by means of a resonance 
curve we can determine the decrement for any oscil- 
latory circuit, and hence the number of the oscillations 
in atrain. Sucha curve is obtained by measuring the 
on value of the current set up ina second 
circuit by oscillations existing ina | page d circuit, and 
varying the natural tune period of the secondary cir- 
cuit step by step. If n, is the natural frequency of the 
primary, and n, that of the secondary circuit, and if 
J is the current in the secondary circuit, and J, the 
maximum current, which occurs when the circuits are 
in tune, or when 7, = 7, then a formula is obtained 
for the sum of the decrements of the two circuits, 


which is as follows :— ao oe 
J? 
J 3-3 


n 
5, + i = (1 - *) 
where 6, and 4, are the decrements of the primary and 
secondary circuits respectively. If then the secondary 
circuit has a known decrement, that of the primary 
becomes known. The importancs of such resonance 
curves aud decrement measurements in connection 
with radiotelegraphy was further explained. 





THE MERRICK CONVEYOR WEIGHTO- 
METER. 

Many visitors to the Mining Exhibition, which was 
held last July at Olympia, no doubt noticed at the stand 
of Messrs. Fraser and Chalmers, Limited, 3, London 
Wall Buildings, London, E.C., a most ingenious appa- 
ratus for weighing coal or other similar material while 
travelling in a continuous stream along the belt of a 
Robins conveyor. As this appliance has so many 
points of interest, it is our intention now to describe 
it in detail, for it is one which we think must have 
a distinctly useful future before it. A general per- 
spective view of the machine is shown in Fig. 3, 
page 584, while the assembling of the various parts 
with relation to the belt-conveyor may be clearly seen 
in Figs. 1 and 2, details of the actual weighing mecha- 
nism being given in Figs. 4, 5, and 6. 

This apparatus is designed upon an entirely original 
principle, for the pur of continuously weighing 
material while in transit over a belt or band conveyor, 
bucket conveyor, or other mechanical appliance of 
similar type. Owing to its uniform continuity of action 
it can also be ily adapted to record the gross 
weight of one or a series of loaded cars, such as'are 
used on an industrial cable railway or overhead trans- 

rter, without stopping each car on the weighing-track. 

y returning the empty cars over the weighing-track 
the weightometer will automatically deduct the tare 
weight fromthe gross weight, leaving the net weight 
of the discharged load recorded. 

It will be seen from Figs. 1 and 2 and the perspec- 
tive view, Fig. 3, of the mechanism applied to a 6-in. 
Robins belt-conveyor, that four of the troughing idlers 
are bolted at each end to the under-side of four equal 
lengths of angle-iron, shown at A, Figs. 1 and 2, two 
on each side of the idlers, with their adjacent ends 
separated sufficiently so that they can move inde- 
pendently cf one another. The outer ends of these 
angles are each fitted with hardened-steel Y bearing- 
blocks B, which rest upon hardened tool-steel knife- 
edges C, bolted to the of the fixed end idlefs D 
and D', and in line with the centres of these idlers. 
The inner erds of the angles are fitted with knife- 
edges E, sccured by screw ends and nuts to the angle- 
irons, These, as well as the similar knife-edge bear- 
ings used on the weigh-beam or steelyard, are com- 

d of a tool-steel edge welded into a wrought-iron 
'y, the latter material supplying the strength for 
carrying the weight. 

Long suspension-rods F of steel tubing, with eye 
ends, hardened-steel bushed, carry the inner ends of 
the angles from the knife-edge KE. The upper ends 
of these rods are threaded and held by nuts into the 
spreader casting or cross-head G, which is suspended 
from the knife-edges J on the outside of the end of 





the steel K by means of the two short rods H. 
The four idlers and belt, with its load between the 
troughing idlers D and D’, are all ery 4 suspende 
from the steelyard, so that one-half of the weight of 
the belt, together with a proportionate part of the 
weight of the idlers and material on the belt, is trans. 
mitted to the steelyard 

The forked steelyard K is made of aluminium, to 
reduce its weight and thereby its inertia, and carries 
two knife-edges L on the inside facés of the forked 
end, which edges rest upon hardened fulcrum blocks 
in the cast-iron bracket M, which is bolted to the top 
of column N. This column rests upon a main base 
plate O —— by framing from the conveyor 
structure. e long end P of the steelyard carries a 
knife-edge, from which is hung a frame of steel tubing 
Qand aluminium spacers, this construction being shown 
plainly in Fig. 3. 

As shown in Fig. 3, the lower ends of these rods 
carry one of the spacers, to which is attached a hollow 
cast-iron cylinder R (Fig. 4) floating in a mercury bath 
contained in a vessel 8. Over the top of R isa cap T 
covering the mercury bath, but not touching the 
vessel 8. The object of the cast-iron float is to supply 
a uniformly varying resistance to the tendency of the 
fluctuating load on the belt to pull down the short end 
of the steelyard to its lowest position. This object is 
accomplished by the float rising or falling until its 
buoyancy exactly counteracts the vesleblo weight 
transmitted by the angle-irons and suspension-rods 
from the material on the belt. Thus the motion of 
the steelyard from its zero position, when there is no 
material on the belt and the steelyard is horizontal, is 
directly proportional to the reaction of the load on the 
belt upon the steelyard. It also follows that the inclina- 
tion of the steelyard is likewise affected in the same 
ratio. If it were possible to attach a pencil to the end P 
of the steelyard, so that a line would be traced upon 
a band of paper a in front of the pencil in a plane 
parallel to the plane of motion of the steelyard, and at 
a velocity in consonance with the travel of the con- 
veyor- belt, a horizontal line would be traced showing 
the position of the steelyard if the passing load was 
exactly uniform. However, as in actual operations 
this is practically impossible, the actual line would be 
irregular, corresponding to the variations of the load. 

The total area included between the above line and 
a horizontal base line corresponding to the zero pusi- 
tion of the steelyard would, if measured with suitable 
vertical and horizontal scales, represent the weight of 
material passed over the conveyor during the period. 
Even were there no practical obstacles against obtaining 
such a record, it would be objectionable, because intro- 
perp heme source of error in obtaining the area, 
and also by not furnishing an immediate result. Con- 
sequently there are no automatic continuous weighing 
machines of this type in use. However, the mechanical 
integrator used on the Merrick weightometer simply 
and successfully accomplishes the same results directly 
7 integrating or summing up the successive products 
of the deflection of the steelyard, 4g geen the 
weight at a particular instant on the belt multiplied 
by its corresponding increment of travel on the con- 
veyor-belt. Each one of these successive products 
equals the area of an infinitesimal length of the theo- 
retical diagram referred to previously, and the summa- 
tion is the total area obtained, and this without making 
a record of the actual variable movements of the steel- 

ard. It is only necessary to take the difference 
tween any two figures indicated by a numerical 
counter to obtain the weight of material carried past 
the weighing point between the times of the two 
readings. 

On our engravings, Figs. 4, 5, and 6, is shown the 
details of the integrator mounted in a casing which rests 
upon the base-plateO. Fig. 4 is a sectional view along 
the centre line of the conveyor, Fig. 5 a sectional view 
taken through the centre and at right angles to Fig. 4, 
and Fig. 6 is a plan with the top of casing cut away to 
show the internal parts. : 

Around the periphery of an alumioium dise U is 
mounted a series of integrating rollers V, each turning 
freely upon its own axis, but prevented from sliding 
axially thereon by the projections W around the edge 
of the disc, and shown in Fig. 6. The carrier disc U is 
rigidly mounted on an axle X which rotates in bearing 
contained in an upper and lower cross-frame Y and 7 
respectively, bolted to an oval ring a, which turns on 
two pivots b about an axis through the centre. of the 
disc U and perpendicular to the centre line of the 
beam K, Fig. 2. : 

A haiieation c is shown attached to the ring a, and 
rests within a steel hook « on the end of the rod. 
This rod passes through the centre of the float, and is 
bolted to the lower spacer of the frame Q (Fig. 1), and 
also serves to hold the float R and the cap T to the 
frame Q by means of a collar fon the rod. The length 
of the rod ¢ is such that the ring a and the disc U are 
supported in a horizontal position when the beam K is 
horizontal, corresponding to the latter’s zero, or no-load 


position. ai 
An endless leather belt g passes over pulleys A, i, j, *; 
and /,s0 located in theside frames m that the belt touches 
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two of the integrating rollers V at diametrically oppo- 
site points, and in the line connecting the two pivots } 
which form the axis of rotation of the ring a and the 
disc U. Allof the belt-pulley axles are free to revolve 
in their bearings except the pulley h, which is rigid on 
its shaft O, and the latter carries a bevel-wheel x mesh- 


ing with a bevel-pinion o secured on a shaft p running | p 


in two bearings in the casing r surrounding the inte- 
ating mechavism. 

At the extremity of the shaft p is fixed a sprocket- 
wheel s, which is driven by a sprocket-chain (Fig. 1) 
from a sprocket x on the end of the shaft carrying the 
idle pulley Y, also shown in Fig. 1, the sprocket being 
rotated by the returning portion of the conveyor belt. 
The int tor-belt g is thus caused to travel at a rate 
in @ Seed tails to the movement of the conveyor, and 
likewise to the velocity of the passing load. he two 
pulleys j are carried in a weighted pivoted frame ¢ to 
keep the belt taut, and the pulleys w similarly hold 
the belt in contact with the rollers around the disc. 

So long as the disc remains in a horizontal position, 
as shown on the drawing, the only action by the 
moving belt is to revolve the rollers with which it may 
be in contact, as the direction of motion of the belt 
and the plane of rotation of the rollers are: parallel. 
However, should a load come upon the conveyor 
between the idlers D and D', the float will rise a dis- 
tance proportional to the weight carried by the steel- 
yard K, and will tip the ring d and the disc U an 
equal amount. Under these conditions, the former 
relation between the belt and the rollers no longer 
exists, as the plane of rotation of the rollers is now at 
the same angle with the direction of travel of the belt 
as the inclination of the disc is from the horizontal. 

The travel of the belt as it affects the rollers is in 
this case divided into two components, one aleng a 
line in the plane of rotation of the rollers, which 
simply rotates the roller, and another component at 
right angles to the other, or parallel to the axis of the 
mo This latter motion tends to slide the rollers 
along their axes, but owing to their being fixed around 
the disc, the latter is revolved through a distance 
equil to this component, and carries one roller after 
another across the face of the belt. _ This latter com- 
ponent is, as before noted, proportional to the de- 
flection of the disc, and likewise to the weight of the 
suspended load, and, therefore, as the rate of rotation 
of the disc at any instant indicates the weight at the 
same instant suspended from the steelyard, so the 
total amount of rotation shows the total weight 
passed over — that period. 

From this it will appear that the devics illustrated 
constitutes an automatic mechanical integrator, and if 
the parts are proportioned so that, say, one revolution 
of the disc is caused by 1 ton passing over the con- 
veyor, then a numerical counter v, Fig. 5, as shown on 
the upper cross-frame Y, and actuated by the shaft of 
the disc, will indicate the passing load directly in tons, 
or any other desired unit, if the moving _— cf the 
apparatus are so designed. A graduated dial is placed 
on the disc, and by means of a stationary pointer frac- 
tional parts of these units may be read. 

A removable cover-plate w having glass therein, to 
allow the counter to be read, is pl on the top of the 
casing, and may, if desired, be arranged to prevent 
tampering with the counter. As all the bearings within 
the casing are self-lubricating, this cover need not be 
removed ; thus the working parts are most effectuall 
protected from the fine dust which usually attends the 
use of conveyors of this class. This dust is so pene- 
trating that the.customary weigh-kouse surrounding 
the entire mechanism does not entirely exclude it. 
Such an enclosure is, however, to be recommended 
as a protection from the weather, and injury by 
heavy bodies falling on to the mechanism. It also 
prevents anyone from wilfully interfering with any 
part of the weighing apparatus while in operation. 
Siace this machine was exhibited at Olympia, the 
recording device has been modified to cause it to stand 
vertically, as shown in Fig. 7, rendering it more con- 
venient to read. 

Owing to its extremely simple theory of operation 
and absence of all complex motions and multiplicity of 
functional parts, the accuracy of the results’ obtained 
can be guaranteed to meet any usual and reasonable 
requirements where the weighing of material in bulk 
is concerned,'and in a more satisfactory and accurate 
manner than with other methods now in usé, A few 
moments’ inspection of the dial when the conveyor is 
operating empty will serve to indicate immediately 
whether the entire weight of the empty conveyor has 
altered since the weighing mechanism was last adj usted. 
Should the dial remain stationary, it is at once proved 
that no adjustment is Reoslonl and the weight is 
being correctly obtained. Any necessary adjustment 
due to the belt becoming lighter from wear, or heavier 
through the material adhering to it, is at once shown 
by a minus or _ movement respectively of the disc, 
and such readjustment or balancing can readily be 
made by means of the adjusting or balance-weight on 
the steelyard. 

It will be seen from the engravings that the entire 
apparatus can in nearly every instance be installed 


Y | lowing result :— 


on existing conveyors without interfering with the 
stringers already in place for carrying the idlers. All 
that is requi is the addition of the supports for 
carrying the bed-plate, and this is readily made owing 
to the mechanism being very compact and not unduly 
heavy. The stretch of conveyor used for weighin 
es is from 12 ft. to 15 ft. in length, and, wit 
the perfect simultaneous weighing and recorded action, 
this length is independent of the speed at which the 
conveyor-belt travels, even up to speeds of 600 ft. per 
minute, or greater. Because of this fundamental per- 
fection of action the accuracy of weighing is not 
appreciably affected by the vibration ordinarily present 
in structures of this description. Such vibrations 
merely result in causicg the weighing-beam and the 
float to vibrate an equal distance above and below 
their true ition; and as the integrating disc 
minutely follows these fluctuations, the final resultant 
rotation of the disc coincides with what would be had 
if there were no vibration. One advantage resulting 
from this feature is that the use of additional devices 
for dampening or retarding the free movement of the 
float or steelyard is obviated, and the sensitiveness of 
the weighing apparatus to small variations in load 
remains unimpaired. 

The only parts moving at other than a very slow 
speed, and subject to any appreciable amount of pres- 
sure and consequent wear, are bushings, and as their 
wear does not affect the accuracy, the maintenance 
expense can be kept so low that an automatic machine 
of this description should save its first cost within 
a comparatively short time where the usual laborious 
methods are employed for weighing large quantities, 
by dispensing with attendance and ensuring accurate 
results, Another reason for improving present methods 
lies in the fact that very oon the slow weighing 
process destroys the pom cany | of handling the mate- 
rial, thus yo yer greater duty upon the conveying 
machinery and such other apparatus as may be in use 
for treating the product in question. 

As an indication of the accuracy of the machine, 
the annexed table is of interest as showing the results 
of an official test recently carried out. It will be seen 
from this table that the percentage of error is really 
remarkably small, and far below the 0.5 peri cent. 
usually specified for this class of apparatus. | 

Results of Official Tests of Accuracy of the Merrick 
Conveyor Weightometer. 











| j 
Actual Weight Carried) We'ght as Indicated | - 

cver Scale. by Weightometer. wor 
ewt. Ib. | ewt. - Ib. Ib. Ib. 
19 103 | 19 103 0 0 
19 91 19 90 ae = oe 
19 90} 19 “804 Pee -__ 
19 108 19 89 | aa - 15 
19 100 19 Wil +1 
19 93} 19 1004 +7 





119s 22 119 4 13 Ib. 





For the total amount this isan error of 18 Ib. in 13,328 Ib., or 
a minus error of 0.14 per cent. 

These weights of material were run over the belt in 
a stream, but no special pains were taken to make the 
feed uniform. In order to test the machine to its 
utmost, one load was fed over the belt in the most 
erratic and pe manner possible, with the fol- 

d actually carried, 19 cwt. 89} lb.; 

weight as indicated, 19 cwt. 644 lb.; -— 25 1b error. 

We understand from the makers that this machine 
has received the approval of the Board of Trade. 





SMOKELESS POWDERS. 

In one of our preceding issues—on 44 ante— 
we gave, under the above title, an article dealing more 
cially with the disaster on board the French battle- 
ship Jena, and said it was difficult to entertain the 
supposition that powder’ ‘‘B” had become ignited 
either spontaneously or by reason of an imprudence, 
for this supposition did not fit in.with the facts. We 
added that if the possibility of an imprudence were 
considered which to the ignition of black powder 
first, the deplorable accident became easily explicable 
without it being necessary to entertain any other eup- 
positions. . The arguments which we then put forward, 
and our conclusions to the effect that the French had 
probably blamed their smokeless powder to a greater 
extent than they had cause to do, appear to have been 
correct in so far as the work of the Investigation Com- 
mission could throw any light upon the matter. At 
the sitting of the French Chamber of Deputies of 
Monday, the 19th inst,, the late Minister of Marine, 
M. G. Thomson, read the conclusions of the Com- 

mission’s report. These conclusions are as follow :— 
The Commission appointed by the Chamber of Deputies 
could not state with absolute certainty what was the 
initial cause which led to the disaster on the Jena. It 
ut forward the following conclusions :—1. It had not 
be in the course of its investigations any proof to 
the effect that powder ‘‘B” was the initial cause of 

this disaster. 2. The Commission, without attachin 











any special weight to some of the suppositions whic 











had been tendered in regard to. thc-causes which may 
have brought about the disaster, was unanimous in 
demanding : (a) That black powder be totally removed 
from the ammunition stores on board the men-of-war. 
(b) That the manufacture of ‘‘ B”’ powder be improved, 
in order to arrive at a greater stability, and obtain 
greater ye anne d in firing. 

After a lengthy exposition by the Minister of Marine 
on the question of powders, guns, projectiles, and other 
matters dealing with his department, M. D-lcassé, who 
acted as President of the Commission of Iavestigation 
appointed by the Chamber, made aspeech, from which, 
as will be seen, it is quite clear that the disaster on board 
the Jena was due to faulty location of the ammunition 
magazines and to imprudence generally. From his 
speech it is perfectly evident that the smokeless powders 
of any nation—and they are all practically similar in 
composition—would have behaved in the same way 
in similar circumstances. He stated the following :— 
‘* Although the first cause of the accident is not known, 
there is no doubt that the a was due to the 
inflammation of powder ‘B,’ or to the explosion of the 
black powder, or, perhaps, to both having taken place 
successively.” It been alleged that an _— ence 
had been committed, and the speaker was obliged to 
confess that under this head there had been very grave 
faults and much negligence; if such had not been the 
case, there would have been no accident at all, or, if 
this had happened, it would have been possible to take 
in time the necessary measures to prevent it leading 
up to the disaster. 

When this occurred the only thought. was to incrimi- 
nate the ‘‘B” powder exclusively, and to do away 
_ it completely both from the Army and from the 

avy. 

The. truth, said M. Delcassé, was that the ‘‘B” 
powder during the first years which followed its in- 
vention gave to France a unique position from the 
point of. view of ammunition, and that same powder 
was still to-day, at least, equal to similar powders 
adopted by other nations. It was true that it was 
not perfect, no more than anything else could be 
perfect ; it had defects, which its inventor took care 
to mention in pons ogg | it, which defects arose 
from its very composition. It was an organic sub- 
stance which behaved like any other organic sub- 
stance. It decomposed, but this decomposition could 
be long delayed improving it3 manufacture, as 
the inventor had done by the introduction of amyl 
alcohol. The powder should also be kept in condi- 
tions which prevented any rapid deterioration, for 
this might lead, according to the opinion of experts, 
to. spontaneous combustion, There were, therefore, 
several causes which were conducive to ‘‘ B” powder 
becoming damaged—the action of time and the more 
rapid action of heat. In the third place might be 
added dampness, which had more effect on powders of 
comparatively old manufacture. The ammunition 
stores on board ship were naturally damp, ard the 
action of damp being more rapid at high temperatures, 
it was most important to protect the holds against heat. 

The holds of the Jena, in which the explosion 
occurred, Nos. 5, 6, 44, and 5a were as unfavourably 
placed as they could be for the good maintenance of 
smokeless powder. They were located underneath tho 
compartment containing the rear auxiliary engines, 
and access was had to them through hatchways cut in 
the 4-in, steel flooring of the auxiliary engine-room. 
These hatchways were left open every day for a given 
time, in order to allow the gases which had formed in 
the holds to escape, in order also to renew the air inside 
them. The compartment in question contained four 
dynamos, and it sufficed for two only to be running to 
cause immediately a great rise in the temperature of 
the compartment, a rise in temperature whieh two 
fans, much too small, could not cope with. This fact 
led the first ro agen in charge of the Jena to state 
officially, as early as November, 1903 —one year, there- 
fore, after the ship had entered into active service— 
‘‘that several compartments reached excessive tem- 
peratures, and were not sufficiently ventilated.” The 
second captain of the ship proposed, in July, 1904, 
‘‘as a means which might perhaps be effective, tho 
installation of blowers opening at the lower part of the 
compartments, a measure of this sort being absolutely 
necessary, especially for the fore and aft dynamo com- 

tments, whére the heat rendered the service un- 
ealthy to the men and caused damage to the plant.” 
These recommendations were never acted upon, not- 
withstanding that the heat in these compartments was 
occasionally so great, in thesummer months especially, 
that the men had to be changed every fifteen minutes, 
Seeing that a temperature of only 30 deg. Cent, (86 deg. 
Fahr.) in the ammunition-holds was one to beavaidel, 
and one that led to special precautions being taken, 
the effect of a damp temperature of 55 deg. to 60 deg. 
Cent. (131 deg. to 140 deg. Fahr.) was liable to result 
in exceedingly grave consequences. 

The third captain who had charge of the Jena pro- 

od, as the most expeditive method under the 
circumstances, ‘‘ to cut through the deck in the rear, 
between the turrets and the top hamper, two circular 
openings 50 centimetres (19§ in.) in diameter, which 
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would be closed in ordinary seasons by iron gratings, 
and in cold or bad weather by panels made of plates. 
When the auxiliary engines were working, cool air, 
taken at the height of the bridge, would be supplied to 
the compartments through an air-shaft.” Most of 
this work could have been done by the ship ; the then 
Minister of Marine, M. Pelletan, was consulted at the 
time—in August, 1906 —but his authorisation, without 
which nothing could be done, was never given, and the 
auxiliary engine compartment, where there constantly 
reigned an almost unbearable damp temperature, was 
all the time in direct communication for several hours 
per day with the ‘* B” powder ammunition holds. 

There were on board two refrigerating machines 
which had'been built for maintaining the ammunition 
holds cool, but these machines worked indifferently, 
partly from causes inherent to the installation itself, 
partly also through the inexperience of the men under 
whose charge they were placed, The-uhsatisfactory 
results obtained with these machines were also brought: 
several years ago to the knowledge of the authorities ; 
last year it was stated in the Chamber that-: the} 
**ammunition-holds were comparatively cool, except 
two aft, which it was necessary to attend to specially.” 
It was in these two aft holds that the explosion prob- 
ably occurred. Nothing was done to improve the 
working of the refrigerating plant, notwithstandin 
the reports of the three captains who succeeded eac 
other in the command of the ship ; and as this plant 
was practically useless, it was pro on several 
occasions to uoship it completely. This proposal was 
not carried out, except in the case of two of the nine 
expansion-cocks, and, as it happened, the two expan- 
sion-cocks which were removed were precisely those 
which acted in conjunction with the ammunition holds 
implicated, and numbered 5. 6, 44, and 5a. 

** Bat,” added M. Delcaseé, and this formed a most 
important point, ‘‘ the inflammation of the ‘B’ powder 
would not necessarily have led to the loss of the Jena. 








Fie. 8. 


The history of the accidents caused by that powder— 
and they are not numerous, five or six at the most ia 
over 30 million charges supplied to the Navy—made it 
possible to ascertain exactly what would have occurred 
if there had been no other but the ‘ B’ powder ammuni- 
tion. When burning in the open it simply inflamed ; it 
did not explode. It only exploded under a pressure of 
250 atmospheres (3675 lb. per square inch), a pressure 
which never could have been reached in the holds of 
the Jena, because the hoist would have acted as a flue. 
Even had there been no such egress, a pressure of 
three-hundredths of an atmosphere (0.45 lb. per square 
inch) would have sufficed to blow open the panels let 
in the/flooring of the auxiliary engine compartment, 
and which were closed by an ordinary padlock. The 
escaping smoke would have raised an alarm, and the 
fire set up would have been more or less grave accord- 
ing to the time taken in noticing and fighting it; and 
this time would have been short of a necessity, 
seeing that there were always a number of engineers 
id the auxiliary engine compartment. The fire would 
have been localised. The disaster was due to the 
black powder, and upon this point there was absolute 
unanimity of opinion.” 

Here, the speaker dealt with the essential features 
of black powder as compared with those of the “‘ B” 
powder ; we need nvt state these, as they will be found 
in our former article above referred to. The inventor 
of the latter powder had recommended, as the most 
essential condition; to always keep it at a distance 
from black powder. The Lagoubran magazine, which 
blew up in 1899, contained 200 tons of black powder 
in close proximity to “‘B” powder. In May, 1901, 
the Minister of ine decreed that a special ammu- 
nition hold should be built in the Jena to contain 
the black - powder ammunition. On July 30, 1901, 
the chief of staff proposed for this purpose the star- 
board hold 5a, which had formerly been set apart for the 
7-millimetre (1.85-in.) gun ammunition. Now this 








hold 54 was precisely between hold 5, containing am- 
munition for the 10U-millimetre (3.93-in.) guns, with 
which it communicated by a flooding-pipe, and another 
hold containing the charges and projectiles for the 12-in. 
guns. So that, had the “ B” — caught fire in 


either ammunition hold, the bulkheads separating them 
from the hold containing the black powder would have 
become rapidly heated, thus setting fire to the latter 
powder. And this is what did happen, according to 
the second officer ia command of the Jena, who stated 
that ‘‘ the wder ‘ B,’ by its combustion, heated 
the bulkheads, but the disaster was actually due, 
in his opinion, to the black powder.” A safer place 
for the black powder could easily have been found, 
seeing that in the Suffren, a sister-ship to the 
Jena, it was located at a distance of about 20 yards 
from the “ B” powder ammunition. At an uaknown 
date, hold 4a, on the port side of the Jena, was in a 
similar way set apart for taking black-powder ammu- 
nition, and this was also between two holds contain- 


ing smokeless - powder ammunition. Some experts 


traced the 6xplosion to the latter, port hold 4a. Not 
only was the selection of both the hol-ls 4a and 54 & 
very dangerous one, by reason of their adjoining directly 
smokeless-powder holds, but a steel shaft ran through 
the whole of their height, connected to an electric 
motor placed on the deck which formed the ceiling of 
the hold, and to a turbine exhaust-pump located under- 
neath the flooring of the hold, the couplings and keys 
being of cast iron. 

Some experts believe that the black-powder ammu- 
nition exploded first and without any occurrence from 
the ‘‘B” powder ammunition. In such a case a cause 
due to imprudence would explain everything. The 
inquest had revealed that three or four minutes before 
the explosion occurred the exhaust-pump was set work- 
ing asa test. This was the pump the shaft of which 
ran vertically through hold 44. To start up the 
motor, the main switch was closed, but the starting 
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rheostat having probably stuck on the ‘‘ on” position 
after the previous time of working, the fuses were 
blown. This occurrence may have led, it was thought, 
to the fracture of one of the shaft-couplings, the upper 
one probably, which received the first shock. ith 
the desire of proceeding with the trial, the fuse may 
have been replaced on the spot, and the pump set 
working. A piece of the cast-iron coupling may then 
have broken off, and been driven inside the hold, 
striking one of the cartridge-cases which it contained. 
Such was one of the opinions I forward by some of 
the technical men, who argued that the black-powder 
ammunition was the initial cause of the disaster. 
“This may have been the case,” added M, Delcassé. 
The Commission appointed for the investigation could 
not say for certain that it was or was not, but could 
only express their astonishment at the fact that cir- 
cumatapces should have made it possible for such an 
opinion to be put forward. A naval architect stated 

at the first time he visited the black-powder amimu- 
nition-hold, on seeing the shaft of the turbine pump 
running through it, he was astonished that such a 
place » Be have been selected for storing that ammu- 
nition, in addition to the fact that the hold was imme-, 
~~ adjoining two “‘B” powder ammunitign- 
holds. 


It remained, therefore, uncertain as to whether. the 
“B” powder ammunition by taking fire led to the 
explosion of the black-powder ammunition, or whether 
the latter expleded first ; but one fact, was evident, and’ 
that was that absolutely every step had been taken, and 
every unfavourable condition maintained, that could 
lead to a disaster, all these imprudences and cases of 
neglect being so many challenges to destiny. 

We need not enter into the remarks put forward by. 
the speaker with reference to other accidents of a 
different kind which have occurred in the French Navy, 
or to the share the various authorities may have had 
in deciding some points and leaving others undecided. 
It is only necessary to add that the late Minister of 
Marine, in his reply, tated that the ammunition on 
board the Jena had undergone the annual inspection 
about six mouths previous to the accident, This 
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ammunition, although it had, for the greater part, 
been manufactured six years before the last inspection 
took place, was found by the powder inspection ex- 
rts to be perfectly suitable for the service. Aeration, 
& went on to say, was certainly defective; the aero- 
refrigerators had given bad results, and for a long time 
had not been mean ; the holds therefore were aerated 
through the hoists, and by opening regularly from 
7 a.m. to8 a.m. the hatchways leading to the auxi- 
liary engine compartments. These conditions, though 
defective, did not appear to have any-bad result, 
either in regard to the evacuation of the ether vapours 
or to the, temperature in the holds. ‘ ‘ 





THE LARGEST DREDGER IN THE WORLD. 
Tue steel twin-screw sand-pump hopper dredger Levia- 
than, for the Mersey Docks and Harbour Board, was suc- 


ceasfully launched on Monday, the 26th inst., per the | sell 


Tranmere Works of Messrs. Cammell, Laird, Co., 
Limited. The event is interesting because it is the first 
launch to take from these works, and the vessel will 
be the largest dredger in the world and the heaviest ship 
launched on. the Mersey. The general design of the 
veasel has been evolved by Mr. Anthony G. Lyster, 
M. Inst. C.E.; of thé Mersey Docks and Harbour Board, 
after his great experience in dealing with the require- 
ments of the channel of the Mersey, in order to make 
special provision for the depth of water required for 
vegsels of the size of ‘the Lusitania’and Mauretania, and 
those even larger now in contemplation. 

The ‘dimensions of the new —— are :—Longth, 
487 ft. over all; beam, 69 ft. ; and depth, 30 ft. 7 in. ; 
these large dimensions being necessary to give her the 
capacity, and strength to carry her enormous load of 
10,000 tons of sand. She is to be provided with pumps 
capable of dredging this load in’ 50 minutes from a maxi- 
mum depth of 70 ft., and her propelling machinery is to 
be capable of driving her, when fully loaded, at the rate 
of 10 4 She is designed to'carry her full load of sand, 
as ay as bunker cosl and fresh water, on a mean draught 
of 23 ft. 

The vessel is built of steel, to class 100 A 1 at Lloyd’s. 
She is fitted with a steel upper deck, sheathed with 
wood, and is divided transversely by thirteen water- 
tight bulkheads extending from the keel to the deck.” A 
longitudinal centre-line bulkhead divides the hoppers, 
pump-rooms, and boiler-rooms, as well as two buoyancy 
spaces on each side of the vessel.* These sub-divisic ns, 
taken in conjunction with the twelve water-tight hoppers 
and side bulkheads, divide the vessel into about t 
separate water-tight, compartments. 

The propelling machinery, which is supplied by Messrs. 
D. Rowan and Co., Glasgow, will be placed aft. It 


consists of two sets of inverted vertical ao a 
engines, each having cylinders 224 ~ 6 


37 in., L in. 
in diameter, with a stroke of 45in. Steam will be sup- 
plied by four — single-ended boilers, placed between 
the propelling an poneres ine rooms, and constructed 
for a working pressure of 1801 r equare inch. 

The dredging plant is suppli by Messrs. Gwynnes 
Limited, London, and consists of four’sets of invertec 
triple-expansion engines, coupled direct to four centri- 
fugal pumps connected to their respective suction-tubes, 
two on each side of the vessel, with hydraulic sluice- 
valves on the inboard side. Each tube is 42 in. in internal 
diameter and 90 ft. long, and is bolted to a heavy cast- 
steel swivel-bend at the upper end, and a strong nozzle of 
special form at the lower end. The latter is fitted with 
a cast-steel grid to exclude material of such'a size as 
would choke the pump. The swivel - bends work in 
vertical slide-frames riveted to the vessel’s sides, with 
trunnions to allow suction-pipes to hinge about a centre, 
and thus be raised or lowered to suit the state of the tide 
while dredging. The suction-pipes have 45 deg. inclina- 
tion when dredging at.their lowest limit of 70 ft. below sea- 
level. Each suction-tube is lifted and lowered by two 
strongly-built derricks of steel, one on each end of the tube. 
Deck slides supported by strongly-built seats on the deck 
are fitted over each slide-frame to enable the suction- 
pipes with the swivel-bend to be stowed inboard when not 
dredging. Each deck.slide has, a heavy cast-iron frame 
of the same section as the slide-frame, and can be.moved 
intoard or outboard by worm-gear. Each suction-tube is 
provided with emergency gear, so that in case of accident 
the suction tubes may. be lifted by blocks and led 
to the deck-winches.,, Two of these winches are fitted 
under the forecastle-deck and two on the poop-deck. 
Each hoisting-winch has four drums, arranged in pairs, 
two for raising and lowering the suction-pipes and the 
other two for derricking inboard or eutheasl. 

The four dredging pumps are arranged to deliver al 
ipes passing up through the deck into two landers an 
Fitted with hydraulic sluice-valves, where they join the 

same, ‘ 

The landers are built side by side, with a centre divi- 
sion, and-run the full length of the hoppers. 

Each of the twelve hoppers are fitted with Lyster’s 
patent valves, having an opening 5 ft. 6 in. in diameter 
through the bottom of the _The hopper bottom 
plating has a steel slope in the four directions down to the 
edges of the valve-seat bottom casting for the quick dis- 
charge of sand. Each valve is of a tapered cylindrical 
form, extending the full depth of the hopper, with Ss a 
bottomed valve at the lower edge, and having a lift of 
4 ft. These valves are worked by hydraulic cylinders 
controlled from the fore and aft gangways, and supported 
by a continuous fore-and.aft girder running the f gth 

the hoppers, above them. A valve, with lever 
for opening or ing it from the gangways, is fitted on 
the 4 ee each hopper valve to drain off the surface 
waver, 


The hydraulic installation is vided by the builders, 
and consists of a set of three-cylinder inverted oy wad 
sure direct-acting engines, having three cranks and three 
single-acting ram-pumps driven direct from the piston-rod 
crossheads, The hydraulic pressure is 800 lb. per square 


inch. 
The vessel is fitted throughout by the builders with a 
complete installation of incandescent electric lights. 





NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—Last Thursday morning a 
fairly strong tone prevailed in the apron market, and 
Cleveland warrants advanced sli . The business 
consisted of 1500 tons at from 48s. 3d. to 483. 6d. cash, 
and the session closed firm at 48s. 64d. cash, 483. 74d. 
ene month, and 48s. 9d. three months sellers. Copper 
was quoted at 607. 17s. 6d. buyers, and 611. 23. 6d. 
ers, three months. In the afternoon the market was 
steady, but only one lot of Cleveland warrants changed 
hands at 48s. 9d. three months. Abt the close sellers’ 
uotations were 483. 6d. cash, 483. 8}d. one month, and 
das, 94d. three months. Sellers of hematite quoted 
593. one month. Oa Friday morning the tone of the 
market was again strong, and some 3000 tons of Cleveland 
warrants were dealt in at from 483. 7d.‘ to 483. 74d. 
cash, and from 483. 10}d., to 43s. 1ld. three mon 
ee ee quoted 483. 84. cash, 483. 10d. one month, 
and 114d. three months. Hematite was offered at 
58s. 9d. cash sellers, bus there were no buyers. At the 
afternoon session prices were inclined to be a shade easier. 
Cleveland warrants, 1000 tons, were done at 483, 74d. 
seven days and 483. 104d. three months, and go | 
sellers quoted 48s 74d. cash, 483. 9d. one month, an 
48s. 1ld. three months. Hematite was nominally easier 
at 583. 6d. sellers and 57s. 9d. buyers cash. On Monday 
morning an improvement took in the prices of 
Cleveland warrants and about 1500 tons were put through 
at 483. . cash and 493. three months. he session 
closed witb sellers at 483. 84d. cash, 483. 1l4d. one 
month, and 49s. 1d. three months. Hematite was quoted at 
58s. 74d. cash sellers, and 583. 3d. buyers three months. 
In the afternoon the tone was a shade easier towards the 
close, but one Cleveland warrant was done at 493. 14d. 
three months. The closing quotations were 48s. 74d. 
cash, 48s. 94d. one month, and 49s. three months sellers. 
On Tuesday morning the market was very flat, and prices 
were a good bit easier. The business consisted 
tons of Cleveland warrants at 483. 2d., 483. 1d., and 
48s,'2d. cash, and 48s. 3d. December 17. Sellers’ closin 
quotations were 48s. 24d. cash, 483. 44d. one month, 
48s. 74d. three months. The afternoon tone was steady, 
but the ey ty amounted to 1500 tons of Cleveland 
warrants at 44d. one month and 48s. 5d. Decem- 
ber 25. At the close of the session the quotations were 
483. 24d. cash, 48s. 5d. one month, and 483. 8d. three 
mon’ sellers. _When the market opened to - day 
(Wednesday) there was again little doing, but the tone 
was steady. The turnover consisted of two lots of 
Cleveland warrants at 48s. 34d. sixteen days and 483. 3d. 
nine days. Closing sellers quoted 48s. 24d. cash, 48s. 44d. 
one month, and 483. 9d. three months. In the afternoon 
the market was unchanged, and Cleveland warrants to 
the extent of 2500 tons were dealt in at 48s. 3d. sixteen 
days, 48s. 44d. one month, and 48s, 8d. three months. 
At the close of the session there were sellers at 48s. 24d. 
cisb, 482. 5d. one month, and 48s. 8d. three months. 
The following are the market quotations for makers’ 
(No. 1) iron:—Clyde, 61s.; Gartsherrie, 61s. 6d.; Sum- 
merlee and , 628. 6d.; Lang 68s.; and Colt- 
ness, 89s. (all ship at G ); 
Ardrossan), 62s.; Shotts (at Lei 
Grangemouth), 64s. 


) 62s.; and Carron (at 


Sulphate of Ammonia.—The market for sulphate of 
ammonia this week is somewhat quieter, the demand 
being very poor. The price quoted to-day is 11. 7s. 6d. 
per ton for prompt business, Glasgow or Leith.~ The 
1 shipped from Leith Harbour last week was 649 


_ Scotch Steel Trade.—The Scotch steel trade has nob 
improved since last report, and, in fact, it is, if any- 
thing, rather worse. The scarcity of specifications for 
heavy material. especially is being keenly felt, and it is 
stated that the majority of the heavy mills are tically 
standing idle. Some Pac my are presently in the 
market, one of-these being for about 1000 tons of steel 
for railway bridge-building* purposes in China. The 
Admiralty are also in — or something round 7000 
tons of steel, the bulk of which is said to be plates. There 
are other lots reported, and it is only to be hoped that 
there is a speedy improvement all round. The demand 
for structural sections shows no falling off, and employ- 
ment in this department is good. The official selling 
prices are unchanged, but merchants are offering material 
at prices under those quoted by jucers. 


Malleable-Iron Trade.—No improvement can be re- 
ted in the state of the malleable-iron trade of the 
est of Scotland this week. There are inly one 
or two firms able to maintain nine shifts, but the majority 
require to be content with something less. Difficulty is 
experienced in obtaining specifications, and complaint is 
also being made ‘about the scarcity of fresh inquiries. 
RS gap on the part of Belgian makers is re- 


Scotch Pig-Iron Trade.—Scotch pig-iron makers state 
that the local demand for iron has not appreciably im- 
proved. On the other hand, a welcome ty for all 
the ordi brands for export is re; . The countries 

uiry has come this week are India, 





from which i 
Australia, and America, and already several good lots 


Glen ock S Am 





for early despatch have been fixed up. Hematite is sti!! 
in quiet demand. 

Clyde Shipbuilding.—Employment in the shipbuilding 
industry on the Clyde is still very bad, but there are pro- 
spects of some Government work at an early date. The 

Isa Shipbuilding Company have received an order to 
build a steamer of 500 tons dead-weight for Mr. William 
Robertson, of the Gem Line. This vessel will be built 
at the firm’s shipyard at Ayr. It was reported to-day 
that Messrs. Ferguson Brothers, Port Glasgow, have con- 
tracted to build and engine a large dredger for a railway 
company at Buenos Ayres. 





Tue Avstro-HuncaRIAN Navy.—The Austro- Hun- 
ian ironclad Franz Ferdinand has just been launched 
at Trieste. She has a displacement of 14,500 tons, and 
will 32 guns and two submarine lance torpedo- 
tubes. Her engines are to work up to 24,000 horse-power, 
and her prescribed speed is 20 knots per hour. 
PrrsonaL.—Mr. Charles Wilson, having severed his 
connection with the Chatteris Engineering Works Com- 
pany, has removed to 225, Gresham House, Old Broad- 
street, K.C.—The Mirrlees Watson Company, Limited, 
have removed their London office from 139 to 225, Gres. 
ham House, Old Broad-street, E.C. 


APPLICATION OF ScHLIcK’s Gyruscopz.—Dr. Schlick’s 
gyroscopic apparatus for preventing ships from rolling at 
sea has just given fresh proof of its power and suitability 
for the work for which it is designed. The first ap tus 
made in England has been constructed at the Neptune 
Works of Messrs. Swan, Hunter, and Wigham Richardson, 
Limited, Newcastle, and has been fitted in the R.M.S. 
Lochiel, owned by the enterprising firm of Messrs. David 
MacBrayne, Limited, of Glasgow. During the last few 
days the apparatus has been very thoroughly tried on 
the Lochiel’s ordinary route between Oban, ‘Tiree, and 
Bunessan, with most satisfactory results. The apparatus 
can be thrown in and out of action at will, and when out 
of action the vessel rolled to angles of 16 deg. on each 
side—that is, the total angle of roll was no lees than 
32 deg.; whilst when the apparatus was put into action, 
the rpey | was prevented, and decreased to a total angle 
of roll of from 2 deg. to 4 deg., an amount which is barely 

rceptible to a oar ge The apparatus has previously 

n tried in England by Messrs. Swan, Hunter, and 


4000 | Wigham Richardson, Limited, on an experimental vessel 


116 ft. long, and these later trials on the Lochiel amply 

confirm the high expectations which have nm raised. 

The gyroscope on the Lochiel is driven electrically, re- 

quiring little attention, whilst the design has been sim- 

wry = and the machine is now very compact, and requires 
ut little space in the steamer. 


THE AMERICAN Society OF MgcHANICAL ENGINEERS. 
—The annual New York meeting of the American Society 
of Mechanical Engineers will be held on December 1 to 4 
inclusive. Through the courtesy of the United States 
Secretary of War a comprehensive presentation of the sub- 
ject of aeronautics will be made at this meeting by Major 
George O. Squier, Acting Signal Officer of the United 
States Army, who will read a paper upon ‘‘ The Develop- 
ment of Aeroplanes and Dirigible Balloons.” A lecture 
will also be given on the same subject at one of the evening 
sessions by Lieutenant Frank P. Lahm, of the Signal 
Corps. In these two addresses will be given the valuable 
data collected by the War Department from many sourcer, 
and this will form the first adequate presentation of the 
subject before an engineering society in America. 
ong other subjects important problems connected with 
metal-cutting will be discussed, including the develop- 
ment of the milling-machine, the stub form of gear tooth, 
&c. Com n will be made of the characteristics of a 
short tooth ha a large angle of obliquity with the 
standard tooth now generally used in America, and 
covering the nse of stub gearing of this type in auto- 
mobile and electric railway work and in rolling-mill 
emote A popes ys Bay: with ~ og and 
8u eated s ests 0 power units, apparatus 
and machinery used in the manufacture of sale liquid 
tachometera, a averaging instrument, and the 
slipping point of rolled boiler-tube joints, 


Workshop REGULATIONS IN THE TINNING AND En- 
AMELLING TraDss.—We have received from the Home 
Office two circulars relating to fresh draft lations 
made by the Secretary of State under the Workshops and 
Factory Act of 1901, for the tinning and enamelling trades. 
In the case of the first—i.¢., thé tinning trade—the regula- 
tions will not apply, under certain conditions, to cases 
where the process is carried on so intermittently or in- 
frequently that there is no appreciable danger to the 
workers, and where the character of the work would make 
it difficult to comply with the regulations, and other means 
of protecting the workers are taken. The regulation pro- 
hibiting the use of lead in tinning hollow ware will come 
into force in January, 1910. References to soldering are 
now omitted from the regulations, and the regulation as to 
exhaust draught has been modified. With regard to the 
regulations for enamelling processes, these do not apply 
to the use of glazes or colours containing less than 1 per 
cent. cf lead. A modification has been made with regard 
to the intercepting of dust at the point of origin, in 
the case of heated surfaces. The regulations include 
several relating to health examination, ‘overalls, lavatory 
accommodation, &c. In the case of both these drafts, 
notice is given that any person wishing to raise objection 
to them should communicate with the Secretary of State, 
Factory Department, Home Office, London, within 
40 days of the publication of the circulars just to hand— 
viz., 40 days of October 9, 1908, 
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NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 

Yorkshire Coalfield.—The Earl of Londesborough, the 
Lord of the Manor of Selby, is putting down a new 
boring within a mile of the ~~ within easy 
reach of the new line from Selby to e. The contract, 
which will be taken over within a few weeks, has been 
secured by the Calyx Coal-Boring Company. 

hefield Unemployed.—The Sheffield Corporation have 
Loss > in doing their best for the unemployed in 
the city. Months ago they approached the Lo 
Government Board with reference to obtaining borrowing 
powers for works necessary to be done within the next 
tive years, and this week they have had an inquiry, and 
practically obtained powers for the greater part of these 
to be started within the next month. The new works 
on which the unemployed will bo immediately started 
run into 20, 

Tron and Steel.—The position of the iron market shows 
scarcely any change from last week, and may be taken 
as practically at a standstill. In raw material the ten- 
dency has been downward, and this notwithstanding the 
fact that prices are firm, and that makers decline to book 
forward orders at present rates. Noalterations have been 
made in the prices of Lincolnshire or Derbyshire irons, 
but it is an undoubted fact that both are being sold at less 
than the premium of 1s. to 23. which has been the rule 
last week. Local works are less active, but business is 
difficult to diagnose. In the heavy-steel departments 
there is bub little. doing. The contracts for cruisers pro- 
mised by the Admiralty have not yet been received, but 
all are awaiting the announcement of Mr. McKenna to- 
morrow night. 


South Yorkshire Coal Trade.—The demand for steam 
qualities has been during the last few days distinctly 
weaker. The pits are working fairly well, but the call 
from the coast is experiencing a sharp fall. This is not 
so much the result of a lessening of the demand, as of the 
fact that Hull prices have been throughout the a 
fairly heavy, and that they are now falling away. m- 

tition is keen, and contract prices very unsettled. 
Merchants are actually selling coal at 6d. per ton lees 
than it can be obtained at the pits, this being due to the 
heavy stocks which were taken in hand earlier in the 
year. House coal has not yet seen any appreciable ad- 
vance for the winter season. A heavy tonnage has gone 
out for London and the Southern markets, but at very 
cheap prices, the warm weather of the earlier of the 
month having caused stocks to accumulate. The Lanca- 
shire dispute is having its effect on slacks, which are 
plentiful, and common qualities are to be bought at a 
great reduction. > 





‘*Wuo’s WHo 1n MINING AND METALLURGY, 1908.” 
London: The Mining Journal. [Price 153. net.]—An 
addition to the long list of directories comes to hand in 
the form of one entitled ‘‘Who’s Who in Mining and 
Metallurgy.” This is founded by Mr. George Safford, of 
the Mining Journal, 46, Queen Victoria-street, E.C., and 
is presented to the public without a preface, but with a 
request that additions and corrections for the next edition 
be sent to the editor as soon as ible. The book con- 
tains two of index to ait, 107 pages of 
brief biographical matter relating to mining engineers and 
metallurgists scattered about the world, and about 80 
pages giving information relating to the institutions and 
societies connected with these interests. With its title 
and price we think this volume might well have included 
& great deal more than it does at present. 





Tue InstrrvTion oF Exgorrica, Enoinrers.—On 
Thursday, the 22nd inst., the annual dinner of the Insti- 
tution of Electrical Engineers was held in the Hotel 
Cecil, under the presidency of Mr. W. M. Mordey. Ad- 
vantage was taken of the occasion to entertain the dele- 
gates to the International Conference on Electrical Units 
and Standards, and to the International Electro-Tech- 
nical Commission, with the result that the gathering was 
the nage of the kind which has been held. Among the 
non-technical guests were Mr. Haldane, Lord Alverstone, 
Lord Justice Buckley, and the Dean of Westminster. 
The speeches were of much interest, the delegates from 
America, France, and Germany meeting with a very 
cordial reception. Professor J. J. Thomson replied for 

Science,” In replying to the toast of ‘‘ The Institution 
of Electrical Engineers” Mr. Mordey said it was the 
second largest institution in the world, and in the name 
of its 6048 members he offered a cordial welcome to the 
foreign visitors. 





ELECTRICAL DkVELOPMENT IN THE ARGENTINE.—The 
British Westinghouse Electrical and Manufacturing Com- 
pany, Limited, have received a large order from the 
Suenos Ayres and Pacific Railway Company for the con- 
struction and equipment of a large power station and 
several sub stations for the supply of electricity to the 
city of Bahia Blanca. The work includes the extension 
of the existing tramway system. The city is one of the 
taost progressive municipalities in South America, and 
has been greatly developed also by the enterprise of the 
railway companies, assisted by the fact that ib forms one 
of the best and most convenient ports for the shipment of 
grain from the interior. The Buenos Ayres and Pacific 
Railway Company has recently taken over the supply of 
sn lant bythe scpang't ete loca wt 

y company’s resident tri i- 
neer, Mr. P. W. Beatty, rm | the designs and s ‘figa- 


tions for the plant have been prepared by Mr. J. F. C. 
Snell, M. Inst. O.E., the company’s consulting engineer. 


NOTES FROM CLEVELAND AND THE 
NORTHERN: COUNTIES. 
MrIppLEsBRouGH, Wednesday. 

The Cleveland Iron Trade.—The weakness of warrants 
keeps prices of Cleveland pig iron down ; and, in fact, 
values are now such as can leave little margin of profit, 
especially to those makers who have to buy material for 
production in the open market. Makersare coneeqnenty 
slow to follow downward movements of warrants, but to 
a large extent they are compelled todo so. The furnaces 
are working in a very satisfa manner, and are thus 
producing Tittle of the lower qualities of Cleveland iron, 
with the result that quotations for the commoner kinds 
and for No. 3 are more in proportion than for some time 
past. Both merchants and makers have sold No. 3 

-m.b. Cleveland pig at 483. 6d. for this year’s f.o.b. 

elivery, and are still Day ay todoso. Thereare sellers 
of No. 1 at 51s, whilst No. 4 foundry is obtainable at 
47s. 9d., and No. 4 forge at 47s. Producers of East-Coast 
hematite pig iron are better off for work than are the 
makers of Cleveland pig, and they have recently increased 
the output by some 3000 tons per The additional 
make been well taken up, and with what improvement 
is noticeable in the steel trade, it is likely to continue 
to bé absorbed. Small odd lots of Nos. 1, 2, and 3 East- 
Coast hematite pis iron are said to be obtainable from 
second hands at 6d. for early delivery, but makers, as 
a rule, do not name below 57s., and for forward delivery 
583. is their lowest quotation. Consumers show some 
disposition to buy ahead, and some — contracts 
have been made for delivery over periods next year. 
Shipments of pig iron for October are very disappointing. 
They fall short of last month’s clearances, and compare 
very unfavourably with those of October last year. 


Manufactured Iron and Steel.—Some little improve- 
ment is noticeable in one or two departments of the 
manufactured iron and steel industries, but there are 
still several branches only moderately employed. A few 
fairly good orders for plates and angles have recently 
been placed, and more work in these branches is looked 
for, as a start is being made to construct a few steamers. 
Rail-producers and sheet-manufacturers are very 
busy, and inquiries continue to come to hand. mon 
iron bars are 7/.; best bars, 77. 7s. 6d.; best best. bars, 

iron, 52. 10s.; iron shi 


bars, 6. 7s, 6d. ; steel shi i 
5l. 12s. 6d.; steel boiler-plates, 7/.; steel strip, 62. 12s. 6d. ; 
steel hoops, 6/. 17s. 6d.; and steel joists, 5/. 15s.—all less 
the customary 24 per cent. discount; whilst cast-iron 
chairs are 32. 10s.; cast-iron columns; 10s.; light: iron 
rails, 62. 158.; heavy steel rails, 5/. 15s.; and- steel 
railway 62. 10s.—all net cash at works; and 
Tron or vanised corrugated sheets, 24 in 
les, 122. 103. to 12/, 123. 6d. f.o.b.—less the usual 
4 per cent. 

Foreign Iron Ore.—Values of foreign iron ore are up- 
held and importations are on a scale. Rubio (50 per 
cent. quality) is 16s.; and Gellivare (60 per cent.) 17s.— 
both delivered here. 

Coke,—Coke keeps in good demand, both for local con- 
sumption and for export. Average t-furnace qualities 
are ising 15s. 9d. delivered at Tees-side works. Foun- 
dry coke is 17s, and upward f.o.b. 








Lieut Rartways Act, 1896.—The Board of Trade 
have recently confirmed the undermentioned Order, made 
by the Light Railway Commissioners :—York Corpora 
tion Light Railways Order, 1908, authorising the con- 
struction of light railways in the city of York and in the 
— _— of Escrick, in the East Riding of the County 
of York. 





INCORPORATED INSTITUTION OF AUTOMOBILE ENGI. 
NEERS : GRADUATES’ SecTion.—The first ordina eral 
meeting of the London branch of the Graduates ion 
of the Incorporated Institution of Automobile Engineers 
was held at No. 1, Albemarle-street, Piccadilly, W., on 
October 20, Mr. Dugald Clerk, F.R.S., occupying the 
chair. Mr. E. D. Suggate read a paper on “‘ Superheated 
Steam as Applied to Vehicles,” and illustrated his 
remarks by means of lantern-slides and actual of 
steam-cars. A discussion followed, in which Mr. D. J, 
Smith, Mr. C. E. G. House, and Messrs. P. Bishop, It. 
H. Baskerville-Cosway, L. H. Honnefield, N. Caud 
Vernon Jones, J. H. Daman, H. Burchall, and the Pre. 
sident took part. 5 j 
Gas-Works Drrectory AND Statistics, 1908-9.—This 
directory, published by Messrs. Hazel), Watson, and 
Viney, Limited, 52, Long Acre, W.C., is now issued in 
its thirty-first edition, and has been revised up to July, 
1908. It gives a list of officials of the companies and 
undertakings, and also a list of British and foreign asso- 
ciations of engineers and manegers.. The bulk of the 
book is, however, of pen occupied with statistical 
matter relating to the gas undertskings, arranged in four 
sections, concerned respectively with those of England 
and Wales, with Scotland, Ireland, and with foreign and 
colonial concerns. In these sections the information 
given includes gazetteer matter relating to the towns in 
wae = yop ees A the —, financial 
conditions, &c., 0: works, giving a> the same time 
the names of the chief officials, &c., and also the names 
of competing electric-supply undertakings. In the case of 


is 10s. 6d. net, 








some of the cities the several companies are only | - 
referred to under the town heading, and jiculars are 
given under their own heads. The price of the direttory 


NOTES FROM THE SOUTH-WEST. 


Cardif.—The market for large steam-coal has been 
generally quiet ; the best large has made 16s. to 15s. 3d. 
= ton, while secondary qualities have ranged between 

3s. 3d. and 14s. 6d. per ton. There has been a satis- 
factory demand for house coal; the best ordinary 

ualities have made 14s. 6d. to 16s. per ton. No. 3 

ondda large has brought 17s. 3d. to 17s. 6d. per ton. 
Foundry coke has made 17s. 6d. to 203. per ton, and fur- 
nace ditto 15s. 6d. to 16s. 6d. per ton. As regards iron 
ore, Rubio has made 14s. 9d. to 15s. 3d. per ton, upon a 
basis of 50 per cent. of iron, and charges, including 
freight, insurance, &., to Cardiff or Newport. 

More Water for Devonport.—The Devon Town 
Council is about to construct a reservoir at wohill at 
an estimated cost of 31,0001. This work forms part of an 
80,0007. scheme, which also includes piping from Dous- 
land to Roborough. The new reservoir ail have @ capa- 
city of 20,000,000 gallons, and will be completed in:two 
years. } 

Electricity at Cardif.—The Electric Lighting Com- 
mittee of the Cardiff Town Council decided on Friday to 
apply to the Local Government Board for permission to 
borrow 29,5007. for extensions of plant at Roath and 
Canton power-stations, consequent upon the supply of 
Hill’s Dry Dock and other large consumers next year 
with light and power. A part of this expenditure had 
also been agreed to by the Committee for apparatus to 
avoid a lighting breakdown in the centre of the town. 


Welsh Coal for Egypt.—The Administration of . the 
Egyptian State Railways has accepted tenders for the 
supply of 310,000 tons of second-class steam-coal, to be 
delivered over the first.eight months of 1909. The order 
has been divided between Messrs. Watts, Watts, and 
Co., Messre. William Milburn and Co., and Messrs. 
Pyman, Watson, and Co., Limited. The price obtained 
is about 12a. 6d. per ton net. 


_ Wales and London.—Important developments are pend- 
ing in the coasting trade between the Bristol Channel and 
London. The London and Welsh steamship service has 
recently passed under the control of Messrs. Furnéas, 
Withy, and Co., Limited. This company some time ago 
established a branch at Cardiff. The carri of goods 


}| from the Welsh ports to London by sea is about 40 


cent. cheaper than by railway, notwithstanding the fact 
that the distance is 500 miles as compared with 150 miles ; 
and arrangements have alread made to double the 
sailings of the London and Welsh service. Additional 
and faster boats are also likely to be built specially for the 
service. Messrs. Furness, Withy, and Co., Limited, nov 
only carry on this coasting trade locally, but have also 
important lines to North America,’ the Brazils, and 
Argentina. ; 

The South Wales Engineers.—At the last meeting of the 
South Wales Institute of Engineers a discussion was 
one and adjourned on a paper by Mr. J. Ashworth, 
of Macclesfield, on ‘‘ Can Blasting be Continued in Safety 
ina Fiery Mine?’ The President, commenting on the 
paper, said Mr. Ashworth had applied the principle of 
the gas-engine, that a small quantity of gas could be ex- 
ploded under pressure, to the conditions of the coal-mine. 
He contended that when shots were fired in a mine, and 
pressure was thus created, it was not necessary to have 
present what had hitherto been recognised as the per- 
centage of gas necessary to, form an explosive mixture 
before an explosion could occur. Mr. J. Dyer Lewis 
agreed with this theory, and gave it as his opinion that 
it was impossible in a steam-goal colliery to so well water 
the workings that the passage of flame could be stopped. 

Dowlais.—The Big Mill has continued to be engaged 
upon colliery and other light steel rails, fish-plates, 
angles, &. P is being made with the erectidn of 
new blast-furnace plant. 





ARGENTINE WaTeR-WokRKS.—As a large portion of the 
inhabitants of Buenos Ayres are still dependent on well- 
water, an extensive scheme has been adopted for the 
enlargement of that city’s water and drai system. 
The cost of the work is estimated at about 20 millions 
sterling, and any deficiency of returns for meeting interest 
charges will be defrayed from the public funds. 


_ THE wes ah or ge A IN ee follow- 
ing intérestitrg table gives particu. of ‘t) - 
gate consumption, and the consumption per indivi = 
of iron in Germany during the first six months of the 
last fivé years :— 





Consumption of Iron. In the Aggregate. Per Individual. 
* , Tons Kilogrammes 
1004 .. > ..* .. M~ 8,066,188 65.26 
1905 .. ee ee 8,249, 266 64.14 
Me ss wet’ os ,087, 66.24 
1007... °° oe 4,471,756 72.28 
1908 .. ve éo 8,825,239 61.09 


It will appear from this table that the consumption of 
iron during the first half of the présent year has teen 


11.19 kilogrammes less per individual than during the corre- 
ae panes of last year, and 5.15 kil mes less 
than for the i he decrease 


correspond iod of 1906. 
in consumption per indiviieal during the first six months 
of 1908, oo compares —— eg = in ier, has 
been steadily i i ‘or each month, as will appear 
from the subjoined table — . 





Kilogrammes, 
*, January- ..- ‘* 0.15 
February .. 0.90 
May.. <a oe ve” S00 ot “ By 3207 
June ee ee eo oe ee o° 3,38 
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THE PROFESSION OF THE ENGINEER. 
THE various technical] institutions throughopt the 
country are once more beginning the work Of the 
session. In one or two instances the inaugural 
addresses have already been: delivered, but in 
most cases the spelen are still enjoying the| ri 
se tion of the presidential ae 
er the presidents are as happy in the 
mote is quite another matter. Indeed, to suc vA 
recognise the responsibilities of the position, this 
inaugural address presents probably as severe an 
ordeal as any experienced throughout a whole 
rofessional life. pes difficulty which arises most 
Frequently has reference to the choice of a sub- 
ject. If not original, it should at least be sus- 
ceptible of original treatment. With the passin 
of years this difficulty becomes intensified. Each 
president, if he deals with a purely engineering 
subject, should confine himself to that branch of 
rofessional work with which he has been identi- 
fied, and to speak of that which he knows. Con- 
ditions may, however, deny him the full liberty of 
free speech. There is then a cramping influence 
which it is not easy to escape from. A man, too, 
is known by his works. Presidents are promoted 
to the highest honour in an institution -by members 
fully cognisant of such work, and thus any mate- 
rialistic or colourless review of this work cannot 
be new or a Motives, influences, mis- 
takes, remedies, and experience generally form the 
most acceptable and profitable elerhents in such a 
review ; but few have the requisite disinterested- 
ness, and still fewer the courage to hold up the 
mirror in such a way. The temptation then comes 
to deal broadly with the parti branch of engi- 
neering in the historical narrative form. The result 
is undoubtedly disappointing,.as much to the presi- 
dent as to his auditors, because it requires high skill 
in analysis and deduction to secure success in point- 
ing the moral and adorning the tale. ailing 
this, an effort should be made to give for the 
benefit, especially, of the younger members of 
the institution, the result of reflection on the pro- 





592} blems which directly or indirectly influence the 


motive as well as the rereal of engineers. In other 
words, what is wanted is not so much a history of 
any branch of engineering, or # text-book appli 

able to any department o work, but some rules of 
professional life, deduced from experience 
and reflection, and illustrated by practical examples 
from personal professional work. In such case a 
wealth of sound common-sense engineering examples 
may be introduced, immeasurable in their stimulatin 

influence. This may seem a hard task to some, but an 








engineer who has attained the success which justifies 
his promotion to the presidential chair has 
through many A pyandig® of life, has met many tempta- 
rs, | tions, has rtunities of . studying 
character, and of differentiating that which is noble 
and commendable and that which is questionable 
and degrading ; and when he subjects his mind to 
the necessary reflection, the result must be profit- 
able and inspiring. 

By this means, perhaps, more than by the most 
learned disquisition in abstract science will the 
profession of engineering be advanced, especially in 
regard to etiquette and morale. These are charac- 
teristics of engineering which are not sufficiently 
brought home to us in the course of our strenuous 
life, and we are all the better therefore for reproof, 
encouragement, and advice. Because of | this, 
we commend the thoughtful address with which 
Mr. George Hughes opened the session of the 
Manchester Association of Engineers—one of the 
most practical and serviceable technical organisa- 
tions in the country. Although he has taken a 
large and creditable _ in the development of the 
locomotive, Mr. Hug did not “‘ elect to debate 
railway work, or any other branch of engineering, 
preferring rather to interest his audience for a short 
time on the subject of the ‘profession and the 
man.’” He might have told us about the ex- 
perience _ by electric traction on the Lanca- 
shire and Yorkshire Railway, of which he is loco- 
motive superintendent ; but it may be that condi- 
tions denied him full liberty of free speech. If so, 
he made a good choice, because his cadlenes were 
men who, from week- end to week- end, must give 
consideration primarily to hard technical and com- 
mercial questions of the moment, and have little 
opportunity, even if so inclined, to reflect on the 
higher qualities of etiquette and morale. Mr. 
Hughes's subject afforded him scope for those. per- 
sonal reflections of character which are desirable in 
such inaugural addresses. 

The first part of the address was an attempt to 
establish the fact that engineering is a ession, 
not only because of the true detivation of the word 
“‘ engineer,” but because of the agcomplishment and 
the vast aim of engineering. Few now question the 
a of engineering to be regarded as a profession. 

Hughes might have assisted his argument by 
giving the in tation of the word ‘* profession 
from recognised authorities. Webster and Cham- 
bers both indicate a wide meaning, ing 
a profession as an employment not mechanical, 
and requiring some degree of learning; but the 
**Century Dictionary” definition is, as one would 
expect, much more comprehensive, as here “ pro- 
fession” is as a vocation in which the 
** professed knowledge of some cacticll epi of 
scierce or learning is uséd by its ~ tical applica- 
tion to the affairs of others, either in advising, 
guiding, or teaching them, or in serving their 
interests or welfare, in the practice ofan art 
founded on it.” There seems no question that 
the work of the engineer conforms to this- defi- 
nition in every detail. The issue, of course, is 
confused by the fact that we call a man who 
drives a locomotive and he who attends a lathe ‘‘ an 
engineer ;” but the miscalling of a tradesman should 
not deny to the exponent of engineering science 
the claim to belong to a profession. The word, as 
the compilers of the ‘‘ Century Dictionary ” enforee, 
implies *‘ professed attainments in special know- 
ledge, as distinguished from mere skill.” 

he recognition of law and medicine as pro- 
fessions is mp? eevee There is, however, little 
distinction in the quality of knowledge required 
for law, medicine, and engineeri and we might 
also add in the advantage i torded in the develop- 
ment of civilisation. In the interpretation of the 
law a barrister does not require any more intel- 
lectual capability than the engineer in his inter- 
pretation of the laws of Nature, and in his subject- 
ing of the forces of Nature to his requirements. 
In the case of statute law, the bolving of problems 
is assisted by the laws of truth and equity, 
which are unchangeable. In mechanical science 
there is no equivalent help ; the factors in the pro- 
blem are, as a rule, continually varying. In the 
case of medicine, it must be admitted that there 


are variants not easily diagnosed, and the certain- 
ties are greater. In surgery the’ qualities required 
are, to a great extent, ~~ r to those n in 


engineering. In the use of surgeons’ instruments 

deftness, precision, and a ‘perfect knowledge of 
anatomy are more important perhaps than know- 
ledge. which has come down to us from the study 
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of text-books of science. And this brings us to the 
mental attitude which refuses to engineering the 
claim acceded to law and medicine. both these 
instances a diploma is essential before the indivi- 
dual can be recognised as belonging to the respec- 
tive professions, and this diploma is granted as a 
consequence of proficiency in examination. The 
“Century Dictionary” indeed states that “in a 
profession, strictly so called, a preliminary exami- 
nation as to qualifications is usually demanded 
by law or usage, and a license, or other official 
authority: founded thereon, required.” It is 
‘* usually demanded ;” but is it essential? As Mr. 
Hughes points out, it gives to the General Medical 
Council and to the Benchers of the Inns {of Court a 
certain prerogative, enabling them to give a hall- 
mark to the acceptable youth; it also gives them 
the. right to obliterate that hall-mark in the 
event of any action or practice inimical to the 

rofession. The recipients of this distinction, 

owever, are men whose mental development 
is such that the hall-mark is unnecessary to 
restrain them from improper action. The diploma, 
therefore, is not of itself a deterrent. It is 
true that a client may be influenced, and feel that 
his interests are safeguarded, by the rg cag 
of a professional adviser holding such a diploma ; 
but it does not follow that in the absence of such a 
diploma there would be less zeal, discretion, or 
ability. 

The diploma is of some value, but it is no gua- 
rantee in law or medicine that the holder is 
thoreughly capable. Similarly, in engineering it 
could not establish the reliability of advice given 
by the bearer of it. Its possession would indicate 
that a certain standard had been attained at some 
time ; but it does not follow that the capacity to 
pass such an examination implies later in life the 
judgment and experience necessary for the solu- 
tion of problems with conditions continuously 
varying. No one will contend, for instance, that 
the examination system of the Institution of 
Civil Engineers has closed the door of entry to 
a certain proportion of men who later display little 
claim to be regarded as reliable exponents of the 
science of the profession. Inversely, the insistence 
upon an examination has resulted in many eminent 
engineers not being attached to the Institution. 
In the old days the nomination system was greatly 
abused, especially in the case of pupils whose 
employers regarded it as a tacit, although un- 
written, part of the agreement of apprenticeship 
to secure the youth’s entrance to the Institu- 
tion. As a formality they nominated a pupil, and 
got others to assent without personal knowledge 
of the capability of the nominee. If members 
cannot be trusted to nominate from conviction as to 
suitability for membership, and to assent only from 
personal experience, an examination system is an 
unavoidable evil. Butit may be carried too far. We 
have known experienced engineers who for years 
have displayed great ingenuity and ability in over- 
coming difficulties in the carrying out of great public 
works, costing millions, who were requested to sit 
for an examination before admission, and who very 
properly refused. They might have failed, because 
examination papers deal with knowledge which is 
in large measure utilised in the early periods of life 
as a means to an end, and is forgotten after it has 
served its purpose. It does not concern the athlete 
whether his muscle has been developed by the use 
of Indian clubs, dumb-bells, or the horizontal, bar ; 
the essential fact ig that there has deyelop- 
ment, and so it is, with mental athletics. Cord 
Kelvin, it is said, sometimes failed to make 2 and 
2 work out to 4. Lord Armstrong, too, might have 
failed in the Institution examination, and so with 
other giants. Thus it comes that membership of a 
reputed institution must be taken as an equivalent 
to a diploma, and all institutions should carefully 
guard the portals of entry to the profession in order 
that only those who are worthy may beadmitted. 

But still more.jis needed. The standard of 
honesty and rectitude should ve jealously guarded, 
and in this matter the elders of the profession, such 
as those who occupy — chairs, can do 
wnuch in enforcing a high moral tone. It is here that 
Mr. Hughes’s example is particularly commend- 
able. He sought, with a large measure of success, 
to impress upon. his hearers the importance of 
such a high standard, seeking his example from 
the work of ‘‘ the great historical heroes of engi- 
neering in the past.” The common advancement 
of his profession, the higher plane of mechanical 
efficiency, and the most perfect combination of 





matter for, effective and economical work, must, 
he sought to show, be the, aim and the pleasure 
of the engineer. ‘‘ Possessing the capacity to 
control men as well as matter, it is essential that 
he must control himself, both physically and men- 
tally, always keeping, so far as his power permits, 
a sound mind in a sound body.... What- 
ever branch of engineering the student may by 
force of circumstances or inclination be led even- 
tually to take up, he should in every case be 
encouraged, and, if necessary, made to realise that 
a thorough grounding or foundation in mecha- 
nical engineering is absolutely necessary, and 
then to adopt a co-ordinated course, which 
should give him a breadth of view outside the 
particular channel in which his energies will have 
to run, whether that channel be in steam, elec- 
tricity, hydraulics, road, bridge, waterway, or any 
other branch of the profession.” These are some 
of the points which Mr. a cy brought out at 
length in an address remarkable not only for the 
powers of intuition which it displayed, but even 
more for that best of all qualities—the quality 
of stimulating thought and action towards the 
realisation of ideals. 





THE CONDUCTION OF ELECTRICITY 
THROUGH METALS AND ALLOYS. 
WE assume at present that the conduction of 

electricity through gases and electrolytes depends 

upon the transport of the ions which in their migra- 
tion carry matter with them ; the current consists of 

a displacement of the ions. We also assume the 

existence of carriers of the electric charges, the elec- 

trons, in conducting metals. But we are not decided 
whether the ions and material particles take part in 
this transport of electricity through metals. It looks, 
on the whole, as if the free electrons, the carriers of 
the negative charges, were alone concerned in the 
conduction of electricity through metals. Certain 
phenomena, however—notably the Hall effect—sug- 
gest that positive o— must also participate in 
the phenomena of conduction; but the existence 
of free positive electrons has not yet been satisfac- 
torily demonstrated. What we call the positive elec- 
tron is the remnant material atom ; that is to say, 
the positively charged part which remains when the 
atom has split off a negative electron. The Hall 
effect is the following :—Send an electric current 
through a strip of metal; if everything is sym- 
metrical and homogeneous, equipotential lines 
will run right across the strip, at right angles 
to the parallel edges. Now place. that strip 
in an electromagnetic field and turn on the 
current ; the equipotential lines will no longer run 
normal, but they will be slanting, upward or down- 
ward, if the strip is fixed in a vertical plane. The 
slope is not the. same for different metals, and we 
speak of a positive and a negative Hall effect. If 

ere were only one kind of wandering electron in 
metals which could be deflected by the magnetic 
field, the Hall effect should always have the same 


sign. ; 

An interesting contribution to the problem of 
the conduction of electricity through metals and 
alloys has been given by Jeno Kinsky in a Doctorate 
dissertation accepted by the University of Leipzig. 
Kinsky has repeated an experiment made in 1900 
by E. Riecke, of Gottingen, one of the originators 
of, the electron theory of metallic ne cacy con- 
duction. Riecke pressed an aluminium cylinder 
axially. between two copper cylinders and sent a 
current through the three; cylinders in series, in 
order to see whether the current would carry any 

per into the aluminium, or any aluminium into 
the copper. He continued his experiments for a 
year, passing altogether 958 ampere-hours through 
the metals, and he failed to establish any evidence 
of material transport. Kinsky first repeated this 
experiment with two metals characterised by oppo- 
site Hall effects, copper and zinc. If it be chiefly 
the negative electrons which convey the current in 
the one metal, and chiefly the positive electrons in 
the other metal, then there should be a transport 
of matter out of the latter metal. In this instance 
the zinc cylinder should lose of its weight, 
aud the copper cylinder should’ show an equal in- 
crease in mass. 

Kinsky prepared two sets of two zinc cylinders 
and three copper cylinders, so finely ground at their 
ends that they adhered to one another even when 
pressure was not applied. Through the one set of 
cylinders in series continuous currents were sent, 

ugh the other set at the same time alternating 








currents. In asecond series the one set was kept 
under direct currents ; the other blank set was not 
under current at all, but heated slightly so as to 
obtain the same temperature which the companion 
set assumed under the Joule effect. 

The experiments were performed under a glass 
bell in a nitrogen atmosphere. Currents of 4amperes 
were used, and 5200 ampere- hours were sent through 
the set. The cylinders weighed from 70 to 100 
grammes each ; the finally observed increase or de- 
crease in weight did not in any case amount to more 
than 0.4 milligramme, generally to less. The result 
was thus as negative as in Riecke’s investigations. 
Similar experiments were then performed with 
cylinders of brass and of iron; again the apparent 
change in weight did not exceed 0.3 milligramme, as 
much as the pee error of the control experi- 
ments. Kinsky further tried discs of metal foil, 
2 centimetres in diameter, 0.05 millimetre in thick- 
ness, placed upon one another in Volta pile fashion. 
Seven such discs of copper were piled up between 
eight discs of silver; the whole was put under 
pressure, and 2500 ampere-hours were sent through 
the column, at 10 amperes ; a control pile, exactly 
similar, but not under current, was set up under 
the same bell in the nitrogen atmosphere. The 
silver did not, after the experiment; show any trace 
of copper, and the weights of the discs had not 
changed. 

It remained to be seen how amalgams would 
behave. E. von Obach had found in 1876 that the 
current did not affect the composition of amalgams. 
He placed sodium amalgam in both the anode and 
cathode compartments of an electrolytic cell, and 
joined the two compartments by a tube charged 
with mercury. He could not observe any change in 
the compositions of the two alloys. But such expe- 
riments are exceedingly difficult. Amalgams are 
not homogeneous throughout their bulk, nor very 
constant, and changes might easily have been over- 
looked. Kinsky prepared his barium amalgam— 
selected because easily analysed with. accuracy— 
electrolytically, with the greatest care, from an 
aqueous solution of barium chloride; the anode 
was a spiral wire of platinum, the cathode was 
mercury kept in motion. The resulting amalgam 
was washed and then dried in a vacuum and in an 
atmosphere of hydrogen. A Peltier effect could 
not be observed ; it me noticeable, however, 
when the platinum anode was replaced by an amal- 
gamated ae wire ; then the temperature of the 
anode rose by 0.5 deg. Cent., and that of the cathode 
fell by 0.3 deg. Cent. The amalgam was charged 
into a glass tube whose electrodes were fixed at the 
ends, and from which samples of the amalgam 
could be taken at five points situated between the 
electrodes. Four such tu me horizontal, 
some vertical—were electrically coupled in series, 
and currents of 1.7 volt (total) and 1.5 ampere were 
passed through for a total of 2500 ampere-hours. 
Four control-tubes, exactly alike, were not electro- 
lysed. The percentages of the barium amalgam at 
the five different points varied, after the experi- 
ments in the four tukes, between 0.1292 and 
0.1298 ; the extreme fluctuations of the amalgam 
compositions in the blank tubes were almost iden- 
tically the same—0.1291 to 0.1296 per cent. 

So far as these researches go, we have therefore 
not any experimental evidence to demonstrate that 
the positive electrons take part in the conduction of 
electricity through metals or alloys. At any rate, 
the electric current does not appear to carry any 
material icles with it when flowing through 
metals and alloys. 





NEW SOUTH WALES RAILWAYS. 

ALTHOUGH not showing equally good results as 
in the previous year, the report of the railways of 
New South Wales for 1 may be considered 
satisfactory as far as it goes. It is the custom in 
these reports to treat each year as complete in 
itself, and no statement is given of the capital 
account, neither is any statement made concerning 
loans and the interest due thereon, or of the net 
financial standing of the railways asa self-contained 
undertaking. 

In fact, omissions of this class are rather remark- 
able, and are of such a character as to seriously 
detract from the value of much of the information 

iven. For instance, there is in the report 4 
Setailed table of the working of the system, going 
back. to the year 1855, In this table is given 4 
partial history of the railways. There is.a column 
or miles of line; others are for passengers and 
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goods carried, others, again, for earnings from dif- 
ferent classes of traffic, and corresponding columns 
for expenditure. There are further three columns, 
headed respectively ‘*arnings after Paying Working 
Expenses,” ‘‘ Total Capital Expended on Lines 
Open,” and ‘‘ Percentage of Profit to Total Capital 
Invested.” It will be noticed here that no men- 
tion is made of interest due on the loans raised to 
provide the capital, and that the rate per cent. 
on capital is given for the actual excess of re- 
ceipts over wor! expenses. Interest charges 
are omitted, possibly because, if included, they 
would result in the exhibition of a remarkably long 
list of deficits. At the present time the rate 
cent. on capital invested, of this excess of receipts 
over working expenses a interest charges) 
is 4 88 per cent., or 2,229,2951. Clear of all charges, 
however, the profit is about 1.27 per cent. As in 
the capital account there is now an item of 511,2101. 
on which no interest is payable, the interest, 
1,649,364/., is really paid on 45,172,2741., which 
works out at a rate of 3.65 per cent. In only 
seventeen of the years since 1855 has the surplus 
of receipts over working expenses attained to this 
rate on total capital invested, while probably at 
times the interest due on loans raised to provide 
capital has been greater than the present rate. The 
rate of excess of receipts over expenditure, ex- 
cluding interest charges, in fact, works out at an 
average of 3.09 per cent. for the years since 1855, 
so that there is probably still a great deal of leeway 
to make up, although it seems to satisfy the New 
South Wales State conscience to consider each 
year’s work as distinct in itself. 

As mentioned above, there is included in the 
figure for capital expenditure a sum of 511,210I. 
on which no interest is payable. This sum is 
paid from the Consolidated Revenue. In the pre- 
vious report a corresponding ‘sum of 508,7011. 
appears, and in the report for the year 1905-6 
it was stated that 433,0191. of the whole capital 
had been paid from the Consolidated Revenue, and 
that no interest was payable thereon. There is 
thus a very steady tendency to take sums out of 
the State Treasury for capital expenditure on the 
railways. In order to provide these sums, which 
can only be forthcoming by reason of excessive 
surplus in some one or other Government depart- 
ment, the inhabitants of the State are burdened to 
the relief of the railways, capital being raised by 
taxation in lieu of loans. However, as the sum 
now drawn for capital expenditure from the Con- 
solidated Revenue stands at 511,210I., and leaving 
out of account former years, during the past 
three years .or so surpluses amounting, after 
paying interest, altogether to 1,749,2121. have 

en handed over by the railways to the State, 
it is probably considered that there is no objec- 
tion to such a system, though actually it adds 
considerably to the general complication. As 
all endeavours to work the railways as a com- 
plete and self-contained undertaking seem to 
have been abandoned, and each year is treated 
separately, perhaps such vagaries do not matter 
greatly. Accounts might almost be kept any way, 
especially as the Consolidated Revenue is there to 
fall back upon. It would appear reasonable to 
start, with any surplus over after payment of in- 
terest, a reserve fund for less favourable years, 
or a sinking fund for paying off the loans by 
which capital has been raised, but the report gives 
no hint of anything of this kind, nor indeed of any 
ae proceedings whatever. As this must 
needs be arranged for somehow, it is to be presumed 
that it is all included in the State accounts, railway 
loans apparently not being treated as distinct from 
other Government financial arrangements. The 
paying of railway net profits into the State Exche- 
quer, regardless of outstanding loans, with one 
hand, while at the same time taking money out of 
the exchequer with the other, and treating it as 
et ae a i caqgone S nga to be a 
quaint bit of financial juggling, possible only in the 
case of a State undestahinn, ” 4 

The net result then, according to this system of 
rendering accounts, is, for the year 1907-8, a surplus 
of 579,9311., clear of interest, for the working of the 
railways, compared with 610,9551. in the previous 
year. In the twelve months both the earnings, which 
now stand at 4,944,134/., and the expenditure 
(2,714,8391.) show roughly an increase each of 
200,0001. nterest charges are, however, a good 
deal heavier, having risen from a total of 1,598,710. 
to 1,649,3641., so that the net result is brought 
down to the figure given above. The increase in 





receipts is due to growth of practically all classes 
of traffic except wool and grain, flour, &c. Together 
these two items are nsible for a decrease of 
159,6781., though the expansion of other traffic has 
resulted in increased receipts in their classes 
amounting altogether to 394,406/. There has thus 
been a net increase of receipts of 234,7281. from a 
net growth of tonnage of 1,381,557, in spite of the 
fact that the reductions of rates and fares intro- 
duced at the beginning of the financial year were 
equivalent to about 214,0001. 

There continue to be a number of lines which entail 
considerable financial loss to the system as a whole. 
This state of affairs, while regrettable, is, of course, 
but natural in a country only partly sages: and 
where the development can, in great part, only follow 
the railway. Provided that fair lies considera- 
tion be given to the necessity of a new line, the 
ability to construct such lines, and to carry them on 
until local development renders them remunera- 
tive, is one of the chief arguments in favour of 
State railways in so-called new countries, There 
are, including new lines opened during the year 
1907-8, now some 1418 miles of unremunerative 
line out of a total of 3472, which involve the system 
in a loss of 286,9501. In the year 1906-7 there 
seemed to be a decided tendency for these losses 
to become less, but this year they have again in- 
creased. In spite of the fact that some of the 
older lines have been removed from this black list, 
new lines have been added, and some seventeen of 
the older lines show increased losses again this year. 
Two old lines—one a stretch of about 61 miles, 
from Junee to Narrandera, on the Southern system, 
and the other a branch from Byrock to Brewarrina, 
on the North-Western system, and 58 miles 
in length, appear no longer in this list, being 
therefore, we presume, by this time paying sections. 
Newer lines, however, more than compensate for 
these reductions, while the losses on some of the 
older sections have increased during the twelve 
months by over 80 per cent. in some instances. 
The loss on the line from Casino to Grafton, on the 
North Coast system in the north-east corner of the 
State, continues to increase, and will probably 
not show any strung tendency to do otherwise 
until the North Coast Railway now sanctioned 
is completed. The completion of this route will 
couple up, by a line 280 miles in length, part o‘ 
which is already in hand, the now isolated line 
from Grafton to Murwillumbah, with Newcastle, 
Sydney, and the whole of the rest of the State 
system. 

In addition to work in hand on this North Coast 
line, construction is reported as proceeding on six 
other lines, five of which are of Seieten 20 and 41 
miles in length. These are fairly scattered over 
the State. In only one instance is the extension a 
continuation of a trunk line, all other lines being 
either new branches or extensions of existing branch 
lines. Similarly, the construction sanctioned, but 
not yet started on, with the one exception of the 
North Coast — all belongs to branch extension 
work, although one such line is ually stretching 
itself to so great a length as to be nearing, if there 
be a limit of demarcation, the point of conversion 
from branch to trunk line. 

During the year the train-mileage has increased 
10 per cent., to the figure of 14,251,052 train- miles. 
The number of passenger journeys has increased 
some 14.6 per cent., the goods tonnage 13.7 cr 
cent., and the live-stock to 80 per cent. The 


increase of traffic has, in fact, been such that the’ 


urgent need of more rolling-stock is again insisted 
upon in the report, the statement also being made 
that Parliament would be asked to vote the neces- 
sary funds for this. During the last three years 
altogether 745,559/. has been expended on capital 
account for rolling-stock, the expenditure for the 
last year having been 517,786. During the year 
thirty-six new engines were put on the line, twenty- 
five of them having been built at home, and the 
remaining eleven by the Clyde Engineering Com- 
pany, in the Colony. Work is also in hand at the 
railway’s Redfern shops on new passenger engines. 
Other rolling-stock has been increased by three 
sleeping-cars, thirty-six first-class coaches, eight 
oe ape coaches, and twenty-seven second-class 
coaches; while the goods stock shows an increase 
of 859 vehicles, most of which are open goods, 
300 being coal-hopper wagons, and 500 steel goods- 

ns of 15 tons capacity. 

ith regard to working expenses, these show a 
slight decrease per train-mile—from 3s, 10}d. in 
1906-7 to 3s. 9fd. in 1907-8. Of this amount, 








17.39d. per train-mile is the cost of locomotive 
power—a decrease of 0.02d. for the year. in- 
tenance-of-way charges are also slightly reduced, 
and now stand at 10.47d. per train-mile. Other 
charges are not much different to those of the 
previous year. oe and wagon repairs and 
renewals stand at 3.66d. per train-mile, and traffic 
expenses at 12.49d. 
he most recent additions to the system have 
been built at costs of 24061. and 2727/. per mile, 
which is considerably below the average of all lines 
built recently. The average for some 1123 miles, 
in fact, works out at 34981. per mile. The average 
cost for the whole system stands at 10,8311. per 
mile, or, eyes | rolling-stock, shops, plant, &c., 
at 13,1561. per mile. : 
The tramways, which are also under State ¢on- 
trol, are gradually improving their position. In 1888 
the ratio of working expenses to receipts stood 
at 92.67 per cent. Inthe report for 1906-7 it was at 
80.11 per cent. It now stands at 79.95 per cent., 
and the balance, after paying interest on capital in- 
vested, was for the latest year 68,4251., compared 
with 48,9611. for the year 1906-7. This, of course, 
is a substantial improvement. The capital is now 
reported as 3,732,991/.—a sum which includes 
44,7701. paid from Consolidated Revenue, and on 
which no interest is paid. The length of tram- 
ways opened now amounts to 132} miles, so that 
the capital cost mile, including workshops 
and rolling-stock, is about 28,1201. After paying 
working expenses, the return on capital is now 
5l. 83. 10d. per cent. The earnings per tram-mile 
show a slight tendency to rise, and now stand 
at ls. 1jd. Working expenses have also risen 
slightly, so that the net return per tram-mile is 2.75d. 
The tramway plant is being increased considerably. 
Centrifugal circulating pumps by Gwynnes, Li- 
mited, are being installed at the Ultimo power- 
house. Superheaters have been added to twenty- 
eight out of forty-eight Babcock boilers there, and 
two 5000-kilowatt turbo-alternators are being added 
to the generating plant. At sub-stations four addi- 
tional 450. kilowatt converters haye been installed 
and new battery-houses built.’ The old steam 
and other stock is gradually béing written off, 
209,572]. havihg altogether now’ been charged to 
working expenses in respect of 86 steam motor-cars, 
158 steam-cars, 39 cable trailers, 33 grip-cars, 5 
steam-trailers, 13 electric motor-cars, and 4 motor- 
omnibuses. The motor-omnibuses, to be used as 
feeders to the trams, were introduced in 1905, 
when, of course, these vehicles had not reached the 
state of development to which they have now 
attained. They were found to be unsuitable to the 
roads on which they were used, which probably 
were by no means of the best, and were taken off 
after about thirteen months’ service. Thé electric 
lines now extend to abotit 90 miles in length, and 
the steam to 43 miles. The former consist of two 
systems, and the latter of six, each of compara- 
tively short length. 





INTERFERENCE WITH TRADE. 

THERE was a fine ring of hope linking up the 
speeches at the annual dinner, on Wednesday last, 
of the Institute of Marine ineers, which is in 
the unique position of embracing in its member- 
ship not only constructing and sea-going engineers, 
but their clients, and it is so growing in member- 
ship and influence that a permanent building in the 
central or ‘western district of London is aimed at. 
The speakers at the dinner did rot fail to’recognise 
the existing depression of trade, but there was a 
strong undercurrent of opinion that the oppor- 
tunity of idleness in production was being utilised 
in well-directed effort in order to improve steam- 
ship efficiency and manufacturing economy. It 
was gratifying to find that such influential repre- 
sentatives of the shipping interest as Lord Inver- 
clyde and Sir Fortescue Flannery, Bart., while 

owing the advantage of subsidies to foreign ship- 
ing, refused to recognise the need of them for the 

ritish fleet. They contended rather that what is 
wanted was a continuance of effort to ensure that 
British manufacture and British working of steam- 
ships should be economical in the highest degree. 
The help that the maritime industries seek from the 
Government is an absence of interference from 
without, whether Government or ill-informed 
ublic opinion. This phrase of objection to inter- 
erence with industry, coming early in the first of 
the speeches, was repeated by various speakers, 
and there was no question of the feeling of uncer. 
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tainty which exists, not only because of past, but of 
prospective, Government action. 

Lord Inverclyde, in a characteristically vigorous 
speech, pointed to direct evidence of such inter- 
ference in connection with the disputes between 
capital and labour. He admitted, as all do, that 
the President of the Board of Trade is actuated by 
the highest of motives in his effort to establish a 
Board of Conciliation, consisting of selected panels 
representative of workmen, employers, and of 
“men of affairs,” the last as umpires or indepen- 
dent conciliators. The feeling is growing that 
this method cannot have any advantage over the 
existing system of representatives of workmen 
and employers meeting, and it has the serious ob- 
jection that it reduces the responsibility of the 
representatives to ensure a conciliatory atmosphere. 
This responsibility, it is recognised, is thrown upon 
the third party, the two conflicting sides standing 
firm by their claims. Experience has shown that 
where there is no third party the conviction gains 
ground steadily that a settlement can only be 
reached through concession. If either party realises 
that the constituency they represent is ready for 
concession, they will - yield ; but if, as is often 
the case, either party is opposed to conces- 
sion, no’ arbiter can arrange a compromise. The 
introduction of independent parties in such nego- 
tiations, ‘as are anticipated by the Board of Trade 
system, may postpone the period in a dispute when 
concessions may’ be accepted. 

Another important industrial question considered 
had reference to the relationship of ‘capital and 
labour to profit. Mr. James Denny, the third of the 
family who has honoured the Institute by be- 
coming its President, in a concluding speech which 
was noteworthy for its straightforward commop- 
sense, put forward the claim that capitalists were 
not all seeking personal gain and 
at the expense of their workmen. ny of them 
were:actuated by a desire to develop and maintain 
the trade and prosperity of the nation. The pro- 
» posed scheme of Sir Christopher Furness to create 
workmen capitalists might be welcomed, but he 
seemed to doubt the probabilities of success. One 
convincing reason which he gave was that the scheme 
meant isolation for the particular establishment, 
and experience has shown that, with the great 
dominating influences of the trade unions on the 
one hand, and the employers’ federations on 
the other, such isolation is undesirable. He also 
raised doubt as to whether ‘it is desirable to have 
such combination of capitalists as is proposed in 
connection with marine engineering companies on 
the North-East Coast. If such organisations were 
intended to reduce the cost of production, he held 
they might be defended ; but if they are intended 
to advance the selling price, they are opposed to 
sound economics. This particular scheme, which, 
it is reported, is being promoted by capitalists and 
others not associated with the industry, cannot, in 
our view, be commended, as there seems no reason 
to believe that the combination can result in eco- 
nomy, and the interference of outside speculators 
has ever been very harmful to trade. 

Heroic schemes, too, are to be condemned, and 
the one hope of the industry is an honest and con- 
tinuous endeavour to attain the highest: efficiency, 
alike in manufacture and in the working of steam- 
ships. There is, we are glad to say, abundant 
testimony, both from the representatives of Govern- 
ment departments and great shipping interests, that 
this aim is being followed with commendable dis- 
cretion. 





THE WORKMEN’S COMPENSATION 
ACT. 

Ir is not unusual to hear the Workmen's Com- 
pensation Act lauded to the skies as a measure 
which has benefited the workman while it has not 
injured the master. ‘‘It has benefited the work- 
man,” saysits admirer, ‘‘ because he draws his pay 
while disabled, and because he need take less 
thought for those who are dependent on-him. It 
has not injured the master, because he has handed 
over all his liability to an insurance company, and 
has charged the consumer with the premium.” All 


this is very nice in theory ; but what is the testi- 
mony of those who see the Act in operation from 
day to day? To ascertain the true facts one must 
not be confined to a study of the cases which 
are reported in the papers. They throw some light 
upon the working of the Act, but they do not aid 
the public to estimate the moral effect of the mea- 
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sure. To gather together all the facts one must 
take counsel with lawyers and medical ‘men, and 
others who have-had to do with the making and 
settling of claims. 

Sir John Gray Hill, some time President of the 
Incorporated Law Society, recently took occasion, 
in a paper read before the Law Society, to enlarge 
upon his experiences, as a solicitor, of the working 
of the Act. The report of his address is interesting 
reading. - Passing over those points which are 
chiefly of interest to the lawyer, we should like to 
dwell on a few evils—grave and serious evils—which 
have resulted, and are well calculated to continue, 
from the working of the Act in its present form. 

Amongst other things, Sir John Gray Hill draws 
attention to a section which found its way into the 
Act of 1906, but was not in that of 1897. We 
refer to the provision whereby an employer is made 
liable for an accident caused by serious and wilful 
misconduct, where that accident results in death 
or permanent disablement. 

ir John Gray Hill points out that this is hard 
upon employers, and a source of temptation to the 
relatives of a workman. As an illustration he cited 
the case of a ship’s steward, who, in breach of the 
rules of the ship, came on board by means of the 
cargo-skid, in order to prevent the officers seeing 
that he was half-drunk. He fell down’a hatchway, 
and was killed.. The shipowners were liable. Com- 
menting on this Sir John said: ‘‘It does: not re- 
quire a strong imagination to conceive of cases 
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’ It would be unwise, of course, to condemn the 
Workmen’s Compensation Act in toto because some 
few persons abuse its ‘privileges ; but we have 
said enough to demonstrate the existence of certain 
opportunities for abuse which could be removed 
by a few aaage amendments. Take, for instance, 
the charge of malingering. The County Court 
Judge finds it extremely difficult to decide whether 
a workman is fit to work or not. Conflicting 
medical testimony is adduced before him, and he 
nearly always gives the workman the benefit of 
the doubt. Asimple remedy would be to allow the 
County Court Judge to call in a medical assessor 
and act on his opinion. 
It seems to us, also, that the payment of a lump 
sum might be avoided, without injury to the em- 
loyer, and with lasting benefit to the workman. 
t there be an agreement to pay a lump sum by 
all means ; but let the money be retained in Court 
and paid out to the workman by degrees. 








NOTES. 

Tue Liréor Parents 1x DirFeRENT Countries. 

Some previous publications having given the first 
place as regards the life of patents in the different 
countries to Sweden, German authorities challenged 
and repudiated this statement, claiming this honour 
for German patents. The Royal: Swedish Patent 
and Registration Office has now had the matter 
carefully gone into, with the result that Sweden 





Tue PercenTaGE ¥F PATENTS IN‘ForcE AT VARIOUS: TERMS IN EvROPEAN COUNTRIES. 
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where such a state of law as this may lead to what 


would be equivalent to murder. Relations, legiti- 
mate or illegitimate, who would benefit by the sum 
payable on death or by the allowances for a per- 
manent injury, and who have no love for the man 
in question, might readily be tempted to ply him 
with drink when about to proceed to work, involv- 
ing danger to anyone the worse for liquor. They 
could do this in a way which would render detec- 
tion impracticable, even if the manner in which he 
got the drink were ever likely to be inquired into.” 
Passing to the consideration of another question 
—namely, whether the Act has tended to make 
men and employers more careful—the reader of this 
excellent paper expresses the view that it has not 
done so. In mines, at any rate, statistics show that 
accidents have been more frequent since 1897 than 
they were before. . 
Members of the medical profession who have 
had to do with the working of the Act behind the 
scenes tell a dismal story of its effect upon the 
morale of the working man. For instance, Dr. 
Pye-Smith, who practises in Sheffield, when ad- 
dressing the members of the British Medical Asso- 
ciation assembled in that city last July, said :—*‘ It 
is sad to find by painful experience te what an 
extent unfair advantage is taken of this Act by 
some of those for whose benefit the laws were 
framed. Instead of honestly trying to get’ back to 
work as soon as ible, thus proving their manly 
independence and retaining their self-respect, the 
injured workmen, in too many instances, try to 
persuade themselves and their medical examiners 
that they are incapacitated for work. long after 
their condition justifies such a contention. The 
hope of obtaining’a lump sum as compensation no 
doubt acts in some cases as a strong motive to 
profess that no improvement is taking place in their 
condition.” Deplorable consequences have also in 
some cases followed on the payment of a lump sum. 
For instance, a workman who received an 
injury to his hand was given 75/. down in lieu of 
weekly payments. Before long he came toa Liver- 
1 hospital in delirium tremens. He told the 
octor that he had spent -60/. on-drink, and 15/. on 
his friends. In another-case—for the truth of which 
Sir John can vouch—a-man received-100l. in com- 
tion. Withinafew months he was summoned 
y his wife for persistent cruelty, by which time 
he had only 31. left out of the 100.” 








keeps her premier place, and this investigation has 
also thrown light upon the life of patents in other 
Eu countries. The report draws attention 
to the increasing value of patents, in which respect 
Germany seems to be’ most acute; for instance, 
one of Germany’s chemical firms has taken out 
over 4000:-patents at home and abroad, and 
another firm, which had hit upon a new field, 
has tried to keep this for itself by protecting it 
through more than 200 patents at home and 
abroad. In Germany it is also the chemical patents 
which have: the greatest longevity ;' next come the 
electrical. The annexed table shows the life of 
patents in different European countries. 


THe New. Rgservork aNnp Pumprine-StTaTIoN FOR 
THe MetTropotitaxn Water Boarp. 


An important addition to the works controlled 
bythe Metropolitan Water Board was formally begun 
on Saturday, the 24th inst., by the cutting of the 
first sod of what is to be a very large reservoir at 
Island Barn, Molesey, and by the laying of the foun- 
dation-stone of the engine-house in which the 
necessary pumping machinery is to be installed. 
The reservoir, the designs of which have been pre- 
pared by Mr. W. B. Bryan, M. Inst. C.E., will 
cover an area of 120 acres, and will contain about 
1000 million gallons of water when filled. It forms 
the first of a new series, by which the storage 
capacity now available will ultimately be in- 
creased by 4700 million gallons—an addition 
which will about double the existing figure. In 
the original Staines scheme the reservoirs con- 
templated were intended as compensating reser- 
voirs to be filled at high Thames. The water 
impounded was to have been let back into the river 
when the flow was low, thus making it possible 
to pump directly from the river, higher up-stream, 
on to the filter-beds, and yet maintain the legsl 
minimum discharge over Teddington Weir. Much 
has been learnt, however, with respect to the 
purification of' water since this scheme was first 
advanced, and storage in reservoirs is now recog- 
nised as an important adjunct to the improvement 
of water from the Pega standpoint. Not only is 
the' water impounded purified by the subsidence of 
its grosser particles, but this process is also accom- 
panied by a marked reduction in the bacterial 
contents of the water. When the stored water is 








finally passed on to the filters, the latter have, 
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Fic. 1. 
therefore, much less to do than when fed direct 


from the river. They can accordingly be worked 
without cleansing for much longer periods, which 
not only reduces the cost of filtration, but leads 
to an improvement in the average quality of the 
filtered water, since a bed is never working at 
its best immediately after cleaning. The contract 
for the construction of the new reservoir at Island 
Barn has been let to Messrs. Robert McAlpine and 
Sons, who will also lay the 54-in. main, 14 miles 
long, connecting the reservoir with the new pump- 
ing-station, which has been designed by Mr. J. W. 
Restler, M. Inst. C.E., the deputy chief engineer to 
the Board, and is being erected by Messrs. Dick, 
Kerr, and Co., Limited. The pumping plant, con- 
sisting of four 500-horse-power steam-driven two- 
stage centrifugal pumps, is being supplied by the 
Thames Iron Works. Company. The engines are 
of the triple-expansion marine type, and will be 
supplied with steam by ten Babcock and Wilcox 
boilers. The intake to the pumping-house is an 
open channel 480 yards long and 22 ft. wide, 
taking 8 ft. depth of water at the normal level of 
the river. In addition to the steam pumping plant, 
the engiue-house will also contain three turbine- 
driven pumps actuated by the storage-water from 
the reservoir on its way to the filter-beds at Sur- 
biton, so that a considerable fraction of the work 
expended in raising the water from the river to the 
reservoir level will be recovered. Mr. Bryan, we 
may add, had made use of a not dissimilar arrange- 
ment before, when chief engineer to the old East 
London Water Works. ~ 


Tue Tokio ImpeRiAL UNIVERSITY. 


Among the numerous developments which have 
taken place during the past 40 years or soin Japan, 
none are more interesting and important than that 
of the University of Tokio, which, in many respects, 
is one of the best equipped institutions of the kind 
in existence. The Calendar for 1907-8 is just to 
hand, and it is a bulky volume, containing a 
great deal of information, which will be read with 
interest by all connected with the practical work of 
education. The latest figures show that there 
were 274 members of the teaching staff, con- 
sisting of 121 professors, 64 assistant professors, 73 
iustructors, and.16 foreign professors and instructors, 
while the number of ordinary students was 4393, 
besides 808 graduates, who were continuing their 
studies in special departments. The university 
consists of six colleges of law, medicine, engineer- 
ng, literature, science, and agriculture. The 
buildings of the first five of these institutions stand 
within the grounds of the old Yashiki, on the 
north-eastern slope of the Hongo Plateau, while the 
College of Agriculture is situated in the suburb of 
Komaba, some 6 miles from the others. As at 
present organised, the universi’ only dates from 
March 1, 1886, when an Imperial Ordinance fused 
two independent institutions—the Tokio Daigaku 
and the Kobu-Daigakko—into one, with the name 
Teikoku Daigaku, or Imperial University. The 
latter of the two institutions named was the well- 
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known Imperial College of Engineering, of which Dr. 
Henry Dyer was the first principal, and on its staff 
were a number of men who are now well known in 
the world of science, as Professors Edward Divers, 
Ayrton, Perry, Milne, and Conder, who have done 
much to make’ this country acquainted with the 
methods which they adopted in Japan. We need 
not go into details of the work of the various col- 
leges, but we may note that in that of engineering 
there are nine cuurses, each of which extends over 
three years—namely : (1) Civil Engineering ; (2) 
Mechanical Engineering ; (3) Naval Architecture ; 
(4) Technology of Arms ; (6) Electrical Engineer- 
ing; (6) Architecture; (7) Applied Chemistry ; 
(8) Technology of Explosives; (9) Mining aud 
Metallurgy ; and the syllabus for each of these is 
very complete. Each department has a well- 
equipped laboratory for experimental work, and a 
museum containing specimens, models, instruments, 
&c., necessary for reference in designing, drawing, 
and other. purposes of practical work. In the 
College of Science there are three-years courses in 
(1) Mathematics ; (2) Astronomy ; (3) Theoretical 
Physics; (4) Experimental Physics ; (5) Chemis- 


try ;_ (6) Zoology ; (7) Botany ; (8) Geology ; 
(9) Mineralogy ; and in these pure science 
is studied. e college is also well supplied 


with laboratories and museums, and the Tvkio 
Astronomical Observatory is attached to it. The 
students of botany have the use of the Botanic 
Gardens, the Seismological Observatory, and the 
Marine Biological Station. The College of Agri- 
culture is well equipped, and it has done excellent 
service in improving ths methods of agriculture 
in Japan, and introducing those of Europe 
and America. Special attention is now being 
paid to the department of forestry, and the 
authorities in this country could get some good 
lessons from Japan in this respect. A feature 
in the University is the University Hall for the 
residence of graduates and others carrying on 
special studies, and for the encouragement of these 
a large number of scholarships have been founded ; 
in fact, the most popular method of perpetuating 
the memory of a man in Ja is not by erecting 
a monument to him, but by founding a scholarship 
bearing his name. The University Library contains 
@ spacious reading-room for students, capable of 
accommodating about three hundred readers, and the 
Library now contains more than 379,000 volumes, 
and it is continually being added to by purchase, 
donations, and exchanges, chiefly from abroad. 
The memoirs published by the different colleges are 
of a high standard, and prove most distinctly that 
the Japanese are not merely book-students, but 
can undertake important original researches. The 
University of Tokio, as well 4s the other educational 
institutions in different = = the ante co 
that the t progress of the Japanese is y due 
to the attention which they tae pall to education. 





Rariways AT Devonport.—Lines of rails are being con- 
tinued from the extension works at Devonport, so as to 
spare, the Cae 8 Ee en ee ee 

-gauge special rails for carrying powerf ton 
electric travelling cranes are also being extended. 


PRESSURE INDICATOR FOR MOTOR-CAR 
ENGINES. 

Ir . not an a" a to take satisfactory indi- 
cator diagrams of a high-speed petrol-engine, such as 
is commonly used - ae md ond eusterhanae, 
though Professor H. L. Oallendar, by using optical 
means, has succeeded in accomplishing this feat, even 
with an engine running at 2000 revolutions per minute. 
Apparatus of the character used by him is, however, 
suitable rather for the laboratory t the workshop, 
and there has accordingly been a demand for some 
other means of ascertaining the condition of affairs 
inside the arte ofa motor-car engine. The problem 
is simplified by the fact that an actual indicator-card 
is not emeree since the power of such engines is 
always meas on the brake, and not estimated from 
the diagram, which is needed solely for the purpose of 
determining the amount of compression, the maximum 
— developed, and the degree of negative presetre 

uring the suction stroke. These can be ascertained 
by other means than by measurement from an indi- 
cator-card, and Messrs. Negretti and Zambra, of 38, 
Holborn Viaduct, E.C., are accordingly introducing, 
for the purpose in view, a simple instrument of French 
origin, which has been named the ‘‘ acrometer.” This 
consists essentially of a light non-return valve interpo- 
lated in a pipe connecting the cylinder with an ordi- 
nary pressure-gauge. Gases from the cylinder can flow 
through this valve into the gauge, but cannot return, 
so that on opening the cock, and putting the apparatus 
in communication withthe gauge, the pointer of the 
latter almost instantly Indicates the maximum pres- 
sure in the cylinder, and continues to. do so even 
if the latter be varied by more or less throttling of 
the gas supply. If more yas is admitted and a higher 
maximum pressure recorded, more of the gases passes 
through the non-return valve, and the gauge pointer 
denotes a correspondingly higher pressure. If, on 
the other hand, the gas supply is throttled, thus re- 
ducing the maximum pressure, the continual loss of 
heat by radiation from the gauge and connecting-pipe 
soon causes the pressure indicated to fall to vhat 
developed in the cylinder. ‘lhis fall is hastened by the 
fact that the joints above the non-return valve are not 
made absolutely gas-tight. To obtain the compres- 
sion pressure a few successively missed ignitions are 
arrapged for. The pressure already indicated in the 
gauge is released by a cock or valve, which is then 
immediately closed, on which the gauge indicates the 
degree of compression. The complete apparatus, con- 
sisting of the acrometer, the gauge, and the necessary 
connections, is shown in Fig. 1, annexed, whilst Fig. 2 
represents a section through the non-return valve. The 
valve itself is represented at A, and consists of a disc 
of a platinum alloy, access to which can Le gained by 
unscrewing the cap above it, which is, it will be seen, 
provided with cooling flanges. The lowest section of the 
instrument, which screws into the cylinder, is o 
chrome steel, so as to resist better the wash of the 
very hot gases from the cylinder. Provision is made 
by which the pressures indicated by an avrometer. on 
each cylinder of a multi-cylinder engine can be read 
off in succession from a siugle gauge. This arrange- 
ment consists essentially of a smail valve-box, in which 
there are as many screw-down valves as there are 
cylinders, These are opened and closed in succession, 
and connect the gauge, therefore, up to each cylinder 
in turn, The device in question has already had a 
considerable vogue in France, being used by Messrs. 
Panhard and Levassor, Messrs. De Dion Bouton and 
Co., Messrs Brasier, and other omy car-builders, 
as well as in the laboratories of the Automobile Club 
de France at Paris and that of M. Aimé Witz, of Lille, 





CaNaDIAN Rais ror Inpta.—The Dominion Iron and 
Steel Company has secured an order for 9000 tons of rails 
for the Southern Punjaub Railway. This is the first 
oversea cugeet order which has secured by the 
Dominion pany since its rail mill was installed in 
1905. The company had, however, viously obtained 
an order from the Elevated Railroad pany, of Boston. 


Con'rracts. —Messrs. Davidson and Co., Limited, of 
Belfast, have just received an order from Ja for three 
** Sirocco” mine fans. Two of these are of the double- 
inlet type, 91 in: in diameter, and are each intended for a 
duty of 200,000 cubic feet at 5-in. water-gauge, while the 
third fan is a dovble-inlet, 55 in. in diameter, and .is to 
deal with 150,000 cubic feet against 3-in. watengnay 
Another order obtained by the same firm is for a double- 
inlet ‘‘ Sirocco” mine fan, 126 in. in diameter, for South 
Africa, for 300,000 cubic feet against 24-in. water-gauge. 


ASSOCIATION OF TEACHERS IN TecHNICAL INSTITUTES. 
—The annual general meeting of this association will be 
held on November 7, at 3 p.m., at the St. Bride’s Insti- 
tute, Fleet-street, E.C. Mr. OC. Harrap, president of the 
association, will occupy the chair, and the annual report 
of the council will be considered, and election of officers, 
&c., for the ensuing year will take place. In the evening, 
at six o’clock, the annual meeting of the London 
will be held, and at seven o'clock a paper on “ Technical 











Education at the Franco-British ibition” will be 
read by Mr. W. J, Li 
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**DEPRECIATION OF MACHINERY.” 
To THE EpiTor or ENGINEERING. 

Sir,—It ie, I believe, usually considered necessary to 
study the records of bygone and existing theories, rales, 
data, &c., before claiming to be an authority on any par- 
ticular subject, but Mr. Darbishire, the author of the 
paper on ‘‘ Repairs, Renewals, Deterioration, and De- 

iation of Workshop Plant and Machinery,” read 
fore the Institution of Mechanical Engineers on the 
16th inst., is evidently an exception to this rule 
much as his sesertion that “the matter seems to have 
+ ea consideration in the past,” is quite contrary to 
the facts. 


Since 1832, when Babbage published his ‘‘ Economy of | A’ 


Manufactures,” to the 1907 edition of ‘‘ Molesworth,” the 
question of depreciation has been dealt with by numerous 
writers, and an examination of current factory literature 
will show that it is still being discussed. A brief quota- 
tion from J. Slater Lewis’s ‘‘Commercial Organisa- 
tion of Factories” (1896) may be of interest, as it lays down 
briefly and clearly the rule for depreciation :—Par. 453. 
‘The soundest way to deal with depreciation is to keep 
all plant in thorough ir, and, in addition, to set aside 
out of revenue a sum of money which, in a given number 
of years, will purchase an entirely new series of machines.” 


Yours truly, 
October 26, 1908. 


A. Wiiiiams Price. 
PORTLAND CEMENT. 
To THE Epitor or ENGINEERING. 
Srr,—It is now eleven months since my last letter -. 
ared in your issue of November 29, 1907. No reply 
| 20s appeared from the gentlemen who acted as advisers 
on chemical matters to the Standard Specification Com- 
mittee on Portland Cement. I shall therefore be glad if 
you will kindly allow me to answer the question I then 
ut, and to describe some interesting experiments that I 
on since made on the subject. In the first place, I find 
I made too great allowance for the saturating power of 
alumina for lime. It should have been two equivalents 
of lime, instead of three, to one equivalent of alumina, as 
proved by the experiments given below. Thus, as one 
equivalent of silica 60 requires two equivalents of lime 


112 to saturate it, then = = 1.867, which is the numerator 
of lime that any 


required to determine the quantit 
quantity of silica will saturate. Then, as alumina 102 
requires lime 112 to saturate it, then 144 = 1 098, which 
is the numerator required to determine the quantity of 
lime that any quantity of alumina will saturate. Then, 
as sulphuric anhydride (SO;) 40 requires lime 28 to satu- 
rate, then 7} = 0.7, which is the numerator required to 
determine the quantity of lime that any quantity of sul- 
phuric anhydride (SOs) will saturate. en, a8 carbonic 
anhydride (CO) 22 requires lime 28 to’ saturate it, then 
4} = 127, which is the numerator required to determine 
the quantity of lime that any quantity of carbonicanhydride 
will saturate. With these data it is easy to calculate 
from the analysis of any cement the quantity of lime in 
chemical combination with the other ingredients of the 
cement, and how much is free or unsaturated lime in the 
cement. Thus in the cement given in the Revised Stan- 
dard Specification of 1907, containing: Silica, 21.6 ; 
alumina, 816; sulphuric anhydride, 0.6; and carbonic 





anhydride, 0.5. 
Thebes have Lime Sotacated 
yi 

Silica ». 21.6 x 1.867 = 40.32 
Alumina ... as ». 816 x 1.098 = 8,935 
Sulphuric anhydride ... 0.6 x 0.7 = 0.42 
Carbonic anbydride 0.5 x 127 = 0.635 

50 325 


Thus we have lime in chemical combination 50,325 
against 63.28 lime in the ysis; thus leaving a diffe- 
rence of 12.855 free or unsaturated lime. : 

As far as this analysis is concerned, the sulphuric 
anbydride and carbonic anhydride are calculated on the 
assumption that it isa rotary cement, the quantities not 
having been given in the specification. 

The clauee in the specification says:—‘‘The cement 
shall comply with the followi conditions as to its 
chemical composition :—There be no excess of lime; 


than is necessary to saturate the silica and alumina 


resent.” 
Y This clause has been carelessly drawn, for it makes no 
mention of the sulphuric anhydride and carbonic anhydride 


which must be combined with some of the lime in the me 


cement. Moreover, the anslysis given to illustrate the 
meaning shows the crcess of lime to be 12,855 per cent. 
Thus, in the revised standard specification, one clause says 
‘there shall be no cxcess of lime,” while the analysis 
given by them to represent their meaning allows for an 
excess of free lime amounting to 12.855 per cent. ; and 
their atomic theory clause allows for a further quantity 
of lime in the cement up to 65 or 66 per cent., which will 
mean an excess of lime equal to 16 per cent. What can 
bs said, therefore, for a specification in which each clause 
contradicts the other, the truest revision of which would 
be ‘the clean slate.” ; 

In endeavouring to separate the free or uncombined 
lime from the cement, I treated several samples with 
repeated quantities of distilled water, and succeeded in 
dissolving away all the lime that was not in chemical 
a Seed te ates ren dna to eae 
Aa this method of treatment m though inter- 
the full combination of the lime with the other 


fere with 

i ients of the cement, I then adopted another method 
whereby the cement was in way and 
allowed to stand in moist atm for four days, 80 as 
to ensure the complete setting of the cement, and the 


per arrangement of particles among themselves. These 
ts of set cement were then suspended in large stoppered 
ttles containing distilled water, and allowed to sta; 
there for several weeks, when they were taken out, dried, 
and analyced, to see what difference there was in the 

















and dried, is as follows :— 














| | 
— A. B. Si. @ 
p.c pc. | pec. p.c. 
Siliga soluble .. 20.79 22.14 21.40 21.90 
I ble residue 0.63 0.69 | 1,50 1.10 
Alumina .. os 7.16 6.90 7.50 8.10 
Oxide of iron 2.93 2.65 3.08 3.20 
ime one we 55.08 55.06 54.15 53.98 
Magnesia. . ne a 0.94 1.00 1.00 | 1.00 
ay eeite ae 1.48 0.67 | 161 | 2.07 
Carbonic mm oe 5.95 | 4.60 8.£0 2.00 
Water and loss .. 5.04 629 / 5.96 | 665 
| 100.00 100.00 | 100.00 
i ' 


| 100.00 





According to the above calculations these cements con- 
tain as follows :— 











| ! } 

ae A. B. ©. D. 

.c | pec. | pec. | pe. 
Lime saturated by silica - i 41.33 39.95 | 40.88 
” » lumina... --| 7.86) 7.59 823) 8&9 

” »» sulphuric anby- 

dride ee oe - e : 1.03 0.46 1.14); 1.44 
Lime saturated by carbonic anhydride} 7.55 5.58 4.82) 2.54 
Lime in combination .. 55.25 54.96 | 64.14 | 63.75 
Lime in cement 55.08 | 55.06 54.15 | 53.98 
Free or uncombined lime va J.90 0.01 | 0.28 





Clearly showing that the free lime existing in the cement 
has issol ved out or converted into calcium carbonate 
by contact with the air, or by the carbonic anhydride in 
the water. These results clearly show that the supposed 
tricalcic silicate does not exist in cement, set or unset. In 
fact, taking analysis No. A in this series, if the silicate 
ex as tricalcic silicate, it would require 62.55 of 





that is to say, the proportion of lime shall be not greater’ “= to saturate it, leaving none to combine with the 


umina, sulphuric and carbonic anhydride. 
This is more clearly proved. by the pats above re- 


ferred to. In the analysis of No. A, after deducting 
the lime existing as sulphate and carbonate of lime, there 


remains only 49.67 parts of lime combined with silica and 
umina, whereas if silica existed as tricalcic silicate that 
alone would require 55.21 parts of lime to saturate it, or 
5 54 parts more than exists in the cement, without giving 
any to thealumina. What is to be learned by these facts? 

The cement being gauged in the ordinary way, and the 
arrangement of particles among themselves having taken 
ler it is clearly proved that one equivalent of silica 

60) combines only with two equivalents of lime (56 x 2) 

= 112, and that 1 equivalent of alumina 102 combines 

only with 2 equivalents of lime (56 x 2) = 112; all the 

remaining quantity of lime in the cement being rejected 

by the silica and aluming, is only combined with the sul- 
uric a carbonic anhydride and water. 

In fact, oly true cementitious matter in the cement 
consists of the silicate and aluminate of lime in the 
portion here given, however great the quantity of lime 
in the cement may 

An er on receiving an analysis of cement can 
— letermine how much of this cementitious matter 

cement contains in the following manner :— 


— soluble in the cement x 2 867 = silicate of 


These two quantities added together constitute the 
quantity of true cementitious matter which the cemen: 
contains, which should not be Jess 85 per cent. in a 
really cement. 

In discussion cn the paper on Folkestone Pier, by 
Mr. Ker, read at the Institution of Civil ineers on 
































composition of the cement by this treatment. 1 ) 
The samples taken for these experiments were as| November 12, 1907, a speaker said :—‘* Was it reasonabis 
follow :— that objection should be made to the more recent cement, 
: the ‘rotary’ material, containing anything between (2 
aa A B c D. and 65 per cent. of lime?” ae 
aioe ee ee : , Now let us see what the average composition of “rotary” 
pc. | pec. | pc. RS cement would be containing 58 per cent., 60 per cent., and 
Silica soluble .. 22.34 | 21.70 | 22.94 | 23.44 | 65 per cent. of lime. 
Insoluble residue .| 0.66 0.58 | 1.56 LL 
oe | $B] iS] 88) | a Om 
Oxide o n ; 00 | | . 
Lime... ..  .. .., 62:83 | 63.96 | 59.92 | 59.13 —- tog 4 ed 1 oad 
itt angie =) HH) a) iB EM ee 7 
ju ic anhydride .. -| 167 . . Silica soluble = 23.41 | 22.38 21,32 
Carbonic ” -| 060 | 045 | 0.80 058 | Insoluble residue .. i‘ 0.65 | 0.68 0.60 
Water and loss .. “| 0.77 0.54 0.28 0.49 Alumina i td iss po 11.00 | 10.30 7.21 
| xide of iron ‘ 4.24; 4.00 3.20 
| 100.00 | 100.00 10000 | 100.00 |Lime.. ..  .. 58.00 | 60.00 | 65.L0 
! PRES E Sestak aes 1.07 1.07 1.07 
. " uu. ¢ anh) dride 0.63 0.62 0.60 
According to the above calculations these cements con- | Carbonic as 0.50 | 0.60 0.50 
tain as follows:— Water and loss | 0.50 0.50 0.50 
l l l |. 100,00 | 100.00, 100.00. 
ma | A. B. | C. D. 
256 Pom = 
: BB AD RE Now let us see the lime required to saturate the other 
Lime saturated by silica - -.| 41.70 | 40.51 | 42.82 43.76 | - . . 
» » alumina: 7.97| 8.38) 9.22 | 8.78 | ingredients in these cements. 
” » sulphuric anhy-| —+—__— — — ~— _ 
dride_.. - oe es --| 1.02) 0.61) 1.28) 151 " 
Lime saturated by carbonic anhydride! 0.76 0.57 1.01 0.78 cag 58 per | 60 per | 65 per 
_— | $$ | —___— —___. Cent. | Cent. | Cent. 
es .| 51.45 | 50.07 | 54. . seat —— beat Manet 
Stans apenas 51.46 | 60.07 | 64.88 | 54.78 | Time required by silica .. 43.70 | 41.78 | 39.80 
Lime in cement ..| 62.83 | 63.96 59.92 | 59.13 ” » Sluming =... .. 107 | 11.33 | 7.98 
| atuiectents| auiessgiigiedhcnidtie elation oo) os sulphuric anbydride 0.44 0.43 | 0.42 
Free or uncombined lime ..| 11.(8 13.89 5.59 4.35 ” » Carbonic ” 0.63 0.63 | 0.63 
Real cementitious matter ..| 79.27 | 73.43 | 88.38 | £3.98 Lime in combination .. 5684 | 54.17 | 48.78 
Lime in cement .. £8 60 | 65 
The analysis of these pats, after the above treatment, aaa ae a Sa L16 es | toee 


Next let us see the true cementitious matter, silicate, 
and aluminate of lime in each of these cements. 





65 per 











' 68per _ 60 per 
Cent. | Cent. Cent. 
Silicate of lime... 67.11 | 64.16 | 61.12 
Aluminate of lime.. 23.32 21.83 | 15.28 
See ade 
True cementitious matter 90.43 85.99 | 76.40 


Showing a difference in true cementitious matter be- 
tween the cement with 58 per cent. of lime and 65 per 
cent. of lime amounting to 14.03 per cent.; and between 
the cement with 60 = cent. of lime and that of 65 per 
cent. of lime to 9.59 per cent.; clearly showing, there- 
fore, no cement, even rotary, would require more than 59 
per cent. to 60 cent. of lime. 

As the quantity of chalk in the slurry, from which the 
cement is made, is increased, the quantity of clay from 
which the silica and alumina is derived is decreased, and 
the cement made from this mixture must contain much 
less true cementitious matter, and the value lessened. In 
answer, therefore, to this question, ‘‘ Was it reasonable 
that objection should be made to the more recent cement, 
the ‘“‘rotary” material, containing anything between 62 
and 65 per cent. of lime?” the best reply would be to 
ask the following question :—Is it reasonable to expect 
engineers to accept cement with 65 per cent. of lime 
containing so much less cementitious matter, when 
they can obtain, and are obtaining, good cement 
containing a maximum of 60 per cent. of lime and 
& corresponding increase in the quantity of cemen- 
titious matter, and even “rotary” with a maximum 
of 61 per cent. of lime, yielding over 86 per cent. of 
silicate and aluminate d lime, or true cementitious 
matter? Moreover, the excess of lime, amounting to 
about 15 per cent., will be found, I believe, to be the 
chief, if not sole, cause of the tantalising retarding of 
the final setting of the cement, which lasts sometimes for 
several hours. In what way does it do this? The sili- 
cates and aluminates of lime absorb a certain amount 
of the water used in gauging the cement, and in crystal- 
erm | render the water solid; and in cement consisting 
chiefly of this, cementitious matter sets sharply, whereas 
in cement containing 10 to 15 per cent. of free lime, this 
would be converted into calcium hydrate by the water used 
in gauging, increasing the weight to about one-third ; this 
would again be ually converted into calcium car- 
bonate, and thus further increasing in weight and bulk. 
Thus in a cement containing 15 cent. of free lime 
there would be about 25 parts of soft, wet material which 
has no power of rendering water solid by quick crystalli- 
sation. Thus 5 oz. of cement gauged into a pat would 
contain 1 oz.. to 1}0z. of this soft, wet material, which 
could only become dry by the evaporation of the water 
mixed with it, and when dry would form a soft powder 
intermixed with the cement. Would not this account for 
the troublesome retarding of the final setting of the 
cement? In the discussion on Mr. Ker’s paper above 
mentioned, Mr. Bertram Blount, F.I.C., made the fo!- 
lowing remark: ‘‘If it were possible to control the 
setting time of cement without altering its workability, 
so as to be sure that. concrete made from it could be 
handled with ease within the very moderate time tha‘ 
modern concrete-mixing demanded, then he thought al! 
cause for anxiety be remo Curiously enough, 








me. 
Alumina in the cement x 2,12 = aluminate of lime. 
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this remark was made only’a day or two before the com- 
plete specification of my Patent No. 23,450, eg egg made 
public by the Patent Office, for regulating the setting 
time of cement with considerable precision, the initial set 
varying from ten minutes to two or three hours, as desired, 
the final set — twenty minutes to ae or ne hours, 
the effect on the cement bein; anen b 
therefore fulfils all'that Mr. Slount thinks desirable, and 
would remove cause for anxiety. The use of this 
process will do away with all necessity for using gypsum 
and the ted turning over of cement. 
ours faithfully, 
Henry Ketway Bambe F.I.C., 
Analytical and Consulting Chemist and 
ortland Cement Expert. 
Westminster Chambers, 9, Victoria-street, 8. W. 





THE VARIATION IN PRESSURE AND 
CENTRE OF PRESSURE ON RECTANGU- 


LAR AEROFOILS. 

To THE Eprror or ENGINEERING. 

Srn,—It has repeatedly been shown that the pressure 
on a long narrow surface moving with the small dimen- 
sion in the direction of motion is ter than that on a 
equare surface. The exact value depends on the ratio of 
the breadth to the width—+.¢., the long dimension perpen- 
dicular to the direction of motion to the aforesaid small 
dimension—but various authorities—Langley, Kummer, 
Lanchester, and Turnbull—show an increase amounting 
to some 20 per cent. over the pressure on @ square plane, 
when this ratio of dimensions is 10 or more. Furthermore, 
it has been shown that the centre of pressure is not so 
much displaced on these narrow or ‘“‘ pterygoid” planes as 


on a square — : : 

The late Professor Langley prophesied (‘* Ex ents 
in Aerodynamics,” Appendix, first edition) t some 
relation would be discovered between these facts. May 
I point out a certain connection which appears to obtain ? 

Firstly, as ay the difference of pressure, It would 
appear from Lord Rayleigh’s investigations (Lamb’s 
‘* Hydrodynamics”) that the pressure on a surface of 
infinite lateral extent is expressed by the formula 


= 7 any pSV3, 


4+ 7siny 
where § is the area of the surface and 7 the angle between 
it and the direction of motion, V the velocity. 

This may then be ed as the maximum on a surface 
of great lateral extent, and where the lateral dimension / 
is comparable with the width 6 we should expect to find 
the flow round the sides of the plane interfering with the 
flow over the front and rear ed : 

This interference would account for the diminution of 
pressure on square and apteroid forms, and I suggest that 
a very simple means of combining the two is found in the 
device used for rectangular weir notches. 

If the pressure on a square plane be 

3x8 v?( ¥ ) {ittel), 
30 
where « is the coefficient of resistance at unit velocity 
on @ plane perpendicular to the stream, then we may 
regard the ends .of a pterygoid surface to be subject to 
this pressure for an extent equal to half the width from 
either end, and the remaining length (1. — 6) subject to 
the pressure as if of infinite lateral extent. 

If we use the 20 per cent. difference referred to above, 

then we may say 


P, = 2 7. 
A 3x8, V8 (5), 
and 
Pi -+= 3.68, V*( 2), ; 
where §, = b? and S, = 6 (i — 5), so that total pressure 
P=P, + Pu-» = 
kV? °> (367-06 d). 
30 


If we now write 


=nb, and “V?7 =a, 
BA 
we get 
P=Ab(3.6nb-0.6 b). 
It will coaly be seen how quickly P approaches a value 
such as would occur if the pressure were as it is calcu- 


lated to be on a plane of infinite lateral extent, as n 
increases, 
Secondly, as to the centre of pre : 
This is always measured by a counterpoise situated in 
front of the centre of one, having a moment W . A cos 7, 
where W. is the weight o! 


the evantengol, A is its dis- 
tance from the centre of area, and y t 
‘he surface and its horizontal trajec 


angle between 
tory. 

If 5 =b. (+), where } is the breadth of the surface 
(as above), and ¢ (7) the relation between: the value 
and the angle y, and 5 is the distance from the centre of 
area to the centre of pressure, we may write 

Pb. ¢(y)=W. Acos7; 


but we have already seen that P depends on the ratio 
b=, so that if m increases, P increases also; the 
above case being that of a square plane. On one where 
” 18, Say, 15, the pressure is 29 per cent, more, and we 


P,. bd (y) = W.Acosy = Pb $(y), 


oaave 
80 that 
P, ¢: (y) = P. $ (y), 


and in this case 


P, +-1.2 P, 
so that re 
— oly 
iy L2 
That is, the centre of pressure is not so much displaced 
as in the equare plane. The actual proportion (about 80 
per cent.) agrees with Kummer’s results (Berlin Akademie, 
Abhandlungen, 1876). 
Yours truly, t 
, _Hersert Cuatiey, B $3. (Engineering). 
32, Britannia-road, Southsea. 





‘THE PROBLEM OF FLIGHT.” 
To THe Eprron or ENGINEERING. 
. Srm,—I have for some time been closely following the 
interesting correspondence on ‘‘The Problem of Flight” 
running in your valuable paper, and I cannot pass un- 
challenged the formule put forward by Mr. A. P. 
Thurston in your issue of 23rd inst. I would su 1) 
that the following is a more accurate statement of the 
case than that mentioned above :—Let A be the area of 
a plane inclined at an angle a to a body of air moving 





h 


@55, ) 


with a velocity V, and m = mass of unit volume of air, 
assuming the plane fixed and air perfectly elastic. 
Mass of air striking plane per second = m A sin a V. 
Energy of this mass of air = 4 m A sin a V°, but this 
energy is expended through V ft. 
pressure at a to plane = 4m A V® sina. 
Since we assume perfect elasticity, the air will leave 


the plane at the same angle a as it hit the plane, and with 
the same velocity. 


-*. pressure due to deflected air = 4 m A V? sin a. 
Resolving these perpendicular to the plane we get the 
total pressure. 
Pa =4mA V*%ciua x sina x 2. 
=m A V? sina ° 


(1) 


with a = 90°. 
og =m AV? , . . . . . (2) 
-. Pa = Po sin®a . ‘ R é cs. @ 


My > een in making these obcervations is to point out 
that, alt! —_ Mr. Thurston started on a wrong assump- 
tion, he has later hit on the correct solution of his problem, 
as he only utilises the ratio between Pa and Py, 


Yours faithfally. 
October 23, 1908. A. K. C 





CORRUGATION OF RAILS AND 
TRAJECTORY TRACTION. 
To THe Eprror or ENGINEERING. 
Srm,—Seeing the signature of Mr. J. Sutherland 
Warner to a letter in a recent copy of your valuable 
journal (your iesue of October 16, page 510), in which he 
quotes various authorities upon railway and tramway 


work, ly in connection with the corrugation of 
rails ; having, moreover, recently had a conversation with 
a mani who . Warner’s own system of non- 


parallel axles in use for some time, I venture to comment 
upon that gentleman’s effusion. 

In the first place, if Mr. Warner had told us less about 
temperance reformers, and had given us a little more from 
his store of experience and investigation on rail corruga- 
tion, we should gladly have welcomed some observations 
of a more detailed nature. 

Secondly, Mr. Warner refers to “‘trajectory traction,” 
and although he gives us some hint, by & vague’teference 
to the ‘‘conformity line,” ‘8 to what trajectory traction 
really is, and although he*alludes to its predominatin 
ae per over what he calls the much finer problem o 

il corrugation, nevertheless we are only given glimpses 
or scraps of information in such a disconnected form that 
they can hardly be called. scientific, and do little more 
than merely arouse the curiosity of the average reader, 
while leaving it unsatisfied. 

No doubt Mr. Warner is a very -—. and may 
not be in a position to avail himself of the various means 
usually employed by scientific workers and engineers 
communicate any special views 
fellow-workers, for which 
institutions enough in all conscience, 
numerous publi who undertake 
nature. 


to say nothing of the 
works of a technical 


Having, some time ago, in company with a number of 

rs, had the opportunity of inspecting his system 

of traction, and of hearing various opinions concerning 
the practical results obtained therefrom, I should like to 
point out to him and also, perhaps, to a number of 
workers who follow special they have made their 
own, that in these days more than ever no one does him- 
self justice unless he is. to put the whole of his 
ideas in the terse, concise form of a paper or an article, 
so that the investigation can be poset ctested, and 
to oblivion, accord 


either noted for reference or consigned 





merits or demerits. 


ing to 





Personally, I have only a hazy idea as to what the 
‘‘conformity line” really is or means, although I under- 
stand from a friend, who is an authority upon the subject, 
that he is quite convinced that Mr. Warner’s conception 
of the “conformity line” will enable us to run our 
railway trains at speeds h to 100 miles an hour with 
the present locomotive facilities, and that arrangements 
are to be made to run at high speeds as soon as some of 
our Eoglish railway authorities can be got to move in the 


matter. 

I should like to ask Mr. Warner if'a full definition and 
cnpication of trajectory traction has ever -been pub- 
lished. I found a short reference to his work in Enat- 
NEERING some time back, but I am sure that some com- 
ete rticulars heey welcomed by the large. army 
of railway engineers who experience in v: egrees 
the difficulties and p Rt le, ses which, I believe, trajec- 


tory traction has ore ones of overcoming. |: 
Your obedient cervant, 
October 27, 1908. M. Inst. OE. 





ORDERS UNDER THE ELECTRIC 
LIGHTING AOTS. 
To THe Eprror or ENGINEERING. 

Srr,—I am directed by the Board of Trade to state that 
their attention has been called to the large number of 
cases in which, in recent years, Orders obtained by local 
authorities under the Electric Lighting Acts have to 
be revoked by reason of the powers thereunder not having 
been = into operation. 

It does nob appear to the Board to be desirable or in 
the interests of a district that an application should be 
made for an Order unless there is a serious intention on 
the of the promoters to exercise the powers under 
rder, if ~ ‘ , ; 

am ingly to state that in regard to future appli- 
cations the Board will, before granting an Order, séanie 
(in addition to the lorry as to financial position, &c., 
specified in No. XI. (5) of their rules under the Electric 
i ay By to be furnished with evidence that a 
scheme been definitely considered by the promoters 
and that the application is made with the view of putting 
that echeme into operation on the Order being obtained. 
I am, Sir, your obedient servant, 
. H. W. Perna. 
Board of Trade (Harbour Department), 7, Whitehall 
Gardens, London, 8.W., October 26, 1908. 





7 
THE COST OF FUEL FOR DIESEL 
OIL-ENGINES. 

To rHe Eprror or ENGINEERING. 

Srr,—We note in ENGIngerinG, page 485, of Ootober 9, 
in describing the exhibits at the Menchenter Electrical 
Exhibition, and of our oil-engine in particular, it is stated 
that ‘‘ with oil at 6/. 53. per ton the fuel cost is practically 
one-third of a penny per brake horse-power per hour at 
fall load.” This calculation is quite correct, but we would 
point out that the present price of fuel oil such as is used 
in our engine is more nearly 660. than 6/. 6s. per ton. A 
number of our clients have raised the question of the cost 
of fuel oil with us, and think it likely that some of 
them may have been misled by seeing the article in 
question in your paper, and we should be o! if you 
would kindly make a note in the sense of the above in one 
of your future early issues, to remove any misunder- 
standing that may have arisen. 

Yours faithfully, 
MIRRLEES, BICKERTON, AND Day, Limited, 
W. P. Srciiwce, Joint Assistant Manager. 

Hazel Grove, near Stockport, October 28, 1908. 





O.ympra IntTeRnaTionaL Motor Exnuisirion.—The 
seventh International Motor Exhibition of the Society 
of Motor Manufacturers and ers will commence at 
Olympia on November 13, remaining open till Saturday, 
November 21. The ingugural dinner will take place on 
November 11 in the itehall Rooms, 


Tut Guiope Sarery Gas Company, Limirep.—On the 
22nd inst., at the invitation of the directors of the Globe 
Safety Gas Compens, Limited,‘ Romford ‘ (Essex), a 
demonstration was held of a new process of lighting, ke., 
explanations being given by Mr. B. Keith Green, the 
company’s manager. The apparatus shown occupies but 
a few square feet of floor space, and the system is most 
simple, no special knowledge being necessary in order to 
set the plant working. This consists of a petrol receiver, 
carburettor, gasometer, air-compressor, and a hot-air 
ine driven by its own gas (a mixture of petrol and air), 
which is manufactured by the plant. The a is 
ved that’ the be wllingth-for ov 
t the gas can utili or every purpose 
Por which coal-gas is now used—lighting, cooking, heat- 
ing, ironing, &c —whilst it has many advantages, among 
which are its chea) . The ine poe y cooupying 
ony ove Bas space, was found ca os 
and also of furnishing the heat necessary for se pur- 
poses. No technical ey is required to work such 
a plant, and no smoke or are given off. The non- 
explosive petrol gas produced by Globe Safety Gas 
Company, at the mt price of petrol, works out at less 
than 10d. per 1000 cubic feet. The system can be very 
easily ada to utilise existing gas-pipes. One of 
— ill produce about 1600 to 1 cubic feet of 
wenty lights, of 50 candle-power each, consume slightly 
over 1 pint of petrol per hour. Esti of 


the cost 
trol at 1s. per 





on, the te cost of these twenty 
ights would work out at about hd. per hour, 
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NOTES FROM THE UNITED STATES. 
PHILADELPHIA, October 21. 

THE steel industry is anxiously awaiting the result 
of the National Election, now Tees than two weeks 
distant. The wire mills are securing new business 
this month for early delivery, and repairs are being 
rushed to completion on some plants which have been 
idle for several months. Tin-plate mills, after several 
weeks of dullness, are once more filling up with orders. 
Wire nails are responding to a general improvement 
in building operations. Builders’ hardware is also 
doing better than for several months by reason of 
activity in building, in general construction, and in 
railroad work. The general anxiety for business 
at furnaces and mills is still having a depressing 
effect on prices, notwithstanding the anticipations 
indulged in by steel-makers of a general revival 
of demand after the election. Within a week 
further shadings have been made on plates and 
structural sha to secure a few large orders. In 
fact, not a little business came to the mills last week 
for material for future constructive requirements. 
It has only been quite recently that the public has 
had satisfactory political assurances as to the favour- 
able outcome of the November election, and it is 
believed that the sudden activity just referred to is 
dependent upon that assurance. Not only structural, 
but plate material has sprung into demand suddenly. 
Steel- car builders are just now contracting for 
tuture supplies. The railruads are getting into better 
financial condition. Freight traffic is increasing, 
and net earnings have in several instances during the 

t week shown an increase. The Bethlehem Steel 

orks, in Eastern Pennsylvania, by reason of the 
possession of a special German process for structural- 
steel rolling, are full of orders, and have very recently 
largely increased their — A careful survey of con- 
struction possibilities has been completed within a few 
days, especially in the Western States. This survey 
reveals what has long been supposed to exist—a very 
large latent demand for material, largely of railroad 
necessities. It is ascertained that’ the two large 
requirements are bridge material and car material. 
Notwithstanding that for months past there have 
been upwards of half-a-million idle cars, railroad com- 
panies have been arranging to largely increase their 
rolling - stock as soon as financial ability permits. 
The work of repair has begun on a large e, and 
car material of various kinds is in good request. 





Exxorric RainwaY DEevELOPMENT IN SwiTzERLAND.— 
It is reported that a concession been granted by the 
Federai Government of Switzerland for the construction 
and working of an electric railway from Gletsch to 
Disentis. The line will be of metre gauge, on the over- 
head trolley system, and 60 kilometres in length. It is 
estimated that it will cost about 560,000/. to build and 
equip; of this, 59,320/. will be spent on rails and per- 
manent-way materials, 63,4002. on rolling-stock, and 
42,2002. on buildings. 


EXTINGUISHING Perrot Fires.—On Wednesday last 
the British Fire-Prevention Committee concluded a two- 
days’ test with a fire-extinguisher intended to extinguish 

trol fires, which appliance was subjected to some 

-hours’ test, under the procedure of the Com- 
mittee. The Sub-Committee in are a ised Messrs. 
Percy ins, J.P., Directing Member ; Ellis Marsland, 
District Surveyor; J. Herbert Dyer, Vice-President of 
the National Fire-Brigades’ Union, and others, there 
being the usual attendance of the members of the Com- 
mittee, and in this case representatives of the Héme Office, 
Admiralty, War Office, and other public departments 
concerned. The usual report will be shortly issued in the 
form of a Red-Book. 


Tue INsTITUTION OF Crvi, EncingreRs.—The Council 
of the Institution of Civil Engineers have made the 
following awards for the 1907-8:—Telford Gold 
Medals to Messrs. W. B. Parsons \New York), and H. 
Lapworth, D.Sc. (Hathersage); a Watt Gold Medal to 
Sir Mme d Elliot (Addiscombe); George Stephenson 
Gold Medals to Sir John W. Ottley, KLE. (London), 
and Messrs. A. W. Brightmore, D'Sc. (Egham), J. 8. 
Wilson (London), and W. Gore (London). ‘elford 

emiums to Messrs. F. W. Davis ee, C. R. 8. 

irkpatrick (Newcastle), H. T. Ker (Glasgow), G. H. 








Scott fenton R. R. Gales, F.C.H.: (Bombay), 8. H. 
Ellis (Liv: ol), W. Inghe ie i beth H. E. 
Stilgoe (Birmingham), F. »>. Anderson (London), H. 


Berridge (Aden), J. B. Lewis, M.C.E. (Tasmania), A. L. 
Bell, B.A., BE. (Conlsdon), and W. 8. Harvey (Swan- 
sea); the Crampton Prize to Mr. P. M. Pritchard 
Widnes) ; the Manby Premium to Mr. P. J. Robinson 
Hamilton); the James Forrest Medal and a Miller 
rize to Mr. B. P. Fletcher (Newcastle); Miller Prizes 
to Messrs. L. G. E. Morse (London), A. A. Barnes (Man- 
chester), G. O. Case (London), J. H. Forman (Glasgow 
A. W. E. Harris, B.Sc. a. Ben Howor! 
(Manchester), H. L. Hunter, B. Ss oe P. L. 
Lascelles, B.A. (Newcastle), G. “BA B.Sc. 
ten Seen Se Maren GE 
les, M. irming an . Spiers, _ 
(London); — Prizes, awarded on the results of the 
October and Fe examinations 1907-8, respectively 
. Parker (Hamilton), and 8. C. 


bru: 
to Messrs. T. W. 


THE TRIPLE-SCREW TURBINE-DRIVEN 
PACIFIC LINER “TENYO MARU.” 


Tue completion of the new Pacific liner Tenyo 
Maru, the first of the three sister ships for the Toyo 
Kisen Kaisha (Oriental Steamship Company of Japan),* 
was undoubtedly an event of first importance in the 
shipbuilding and engineering — the Pacific 
Coast, as the vessel is not only the largest ship yet 
built in the East, but is the first steamer in Pacific 
waters fitted with turbines, and the Mitsu-Bishi 
Dockyard and Engine Works, who designed, built, 
engined, and entirely equipped the vessel, are to be 
congratulated on the results of the work. In this 
ship we have practically the highest development 
of shipbuilding and engineering work, and modern 
examples of Eastern decorative work. The longi- 
tudinal section, deck plans, and the plans and sections 








completed) with turbines were not then in service. 
As Mr. H. Maruta, the general manager of the Mitsu- 
Bishi Works, put it at the luncheon after the launch- 
ing of the vessel on September 14, 1907, no one could 
help admiring the foresight, enterprise, and courage 
which characterised the decision of the Toyo Kisen 
Kaisha in adopting the turbines in the new Pacific 
liners—a decision since proved to be fully justified by 
the results obtained in Europe. The decorative de- 
signs of the public rooms were entirely in the hands of 
Professor Tsukamoto, of the Imperial University, 
Tokio, by the owner’s appointment. 


DIMENSIONS. 
The principal dimensions of the vessel are : 
Length between perpendivulars... 550 ft. 0 in. 
h over all ir ee mee, | 
Breadth moulded a a 


u 
3 
4 
¥ 
os 
* 
e 
Lal 
‘ 








illustrating the general arrangement of machinery 
were published on the two-page plate, No. XXIX., 
accompanying our issue of October 2 ; further views of 
the vessel, saloons, and turbines are given on Plates 
XXXVIII. to XLL., published with this number, and 
on the present and opposite pages. 


Tue Desien. 


It was in the middle of July, 1905, when the orders 
for two new Pacific liners were placed with the Mitsu- 
Bishi Works to the owners’ design. The builders 
submitted alternative designs, proposing to adopt 
their own desiga on the ground that in this case the 
hull would be lighter by 200 tons. Turbines were 
suggested ins of reciprocating engines. Both 
proposals met with the approval ot the owners, who 
showed the same measure of courage as did the 
Mitsu-Bishi Works, the licensees for manufacturing 
Parsons’ turbines in the East. It is true-that steam 
turbine machinery had at this time been fitted on a 
number of steamers in Europe, but they were of com- 
paratively small displacement ; the larger ships (sineé 





* The ‘loyo Kisen Kaisha is one of the newer Japanese 
companies, having been established in 1896, and the 
earlier vessels were built in this country. It owns 
¢ t steamers, of 53,065 tons, and has a capital of 





Gladwyn (Sheffield). 





Fie. 23. Seamentat Biapine ror TuRBINES OF THE “‘ Tenyo Maku.” 


Depth moulded 38 ft. 6 in. 
Loaded draught... “a | pe 
Displacement at this draught 21,650 tons 
Height from keel to roof of wheel 

house oe be oS ne 84 fo. 
Height from keel to top of masts 167 ,, 
Height from keel to top of funnels 129 ,, 
Gross register tonnage... ... 18,454 tons 
Number of first-class passengers 
Number of second-class passengers 
Number of third- passen 

carried sae | Sig EN — 618 
Number of officers, engineers, and = 


crew Carri 


Tue Burprxe oF THE HL. 

The first keel plate of the Tenyo Maru was laid 
on November 17, 1905, and she was launched on 
September 14, 1907. She proceeded on her official 
trials on February 19, 1908, so that she was com 
within twenty-eight months. Had she been fitted 
with ordinary reciprocating engines this time would 
have been much shorter, for owing to the equip- 
ment of new plant, &c., in connection with turbine 
manufacture, the machinery took longer to complete 
than would otherwise have been the case. 

In the construction of the vessel 7500 tons of steel 





,000 yen, and the ipal service is between Hi: 
Rong, Yohohema, and Sen ’ in 


ong 
rancisco (see page 199 ante). 


were required. In many cases the plates have quad- 

















NNGINEERING, Ocroser 30, 1908. PLATE XXXVIII. 


THE TURBINE-DRIVEN PACIFIC LINER “TENYO MARU.” 


DESIGNED AND CONSTRUCTED BY THE MITSU-BISHI DOCKYARD AND ENGINE WORKS, NAGASAKI, JAPAN. 


(For Description, see Page 592.) 

















Fic. 12. Runnine Fouut-Speep Tria. 























Fic. 13. Stern View perore LauncaH. Fie. 14. View 1x Gravine-Dock arrer TRIAL. 





(To fuce Page 592 ) 








PLATE XXXIX. ENGINEERING, Ocroser 30, 


1908 





THE TURBINE-DRIVEN PACIFIC LINER “TENYO MARU.’ 
DESIGNED AND CONSTRUCTED BY THE MITSU-BISHI DOCKYARD AND ENGINE WORKS, NAGASAKI, JAPAN. 


(For Description, see Page 592.) 
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Fic. 15. Drawinc-Room, Port Sipe. 
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PLATE XLI. ENGINEERING, Ocrosrr 30, 1908. 





TURBINES OF THE “TENYO MARU,” FOR THE TOYO KISEN KAISHA. 
CONSTRUCTED BY THE PARSONS MARINE STEAM TURDINE COMPANY, LIMITED, WALLSEND-ON-TYNE. 


(For Description, see Page 592.) 























Fic. 21. Tue Hicu-PressureE anp ONE or THE Low. PRESSURE TURBINES. 

















Fig. 22. One Low-Pressurge AHEAD AND ONE ASTERN TURBINE. 











(To face Page 593. 
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riveting. The flat-plate keel is fitted with a 
flat keel 24 in. thick, ed, so that a flush surface 
ig obtained for the entire length of the vessel. This is 
a great convenience in connection with Sy Aegan 
of the vessel. The flat-plate keel is 48 in. b 
and 33 in. in thickness, and the a plate 
is 53 in. deep and 4 in. in thickness, and is secured 
by angles 5 in. by 5 in. by }§ in. to the flat-plate 
keel, and 4 in. by 4 in. by 43 in. to the inner-bottom 
plating. This construction is continued for the whole 
length of the ship, although the thickuess of the plates 
and bars is reduced at the forward and after ends. 

The inner bottom of the ship is 50 ft. wide at the 
central part, tapering towards the bow and stern 
to take the form of the ship. This structure is built 
up of floor plates at right angles to the centre girder, 
ot a depth of 53 in., and extending nearly to the 
turn of the: bilge. Fitted intercostal with ‘these, 
there are on each side of the centre girder three 
longitudinals, secured by angles and forming, with 
the plating, the double-bottom structure of the ship. 
This double bottom is used for carrying water ballast 
and oil fuel, and to give access to-all parts. Incident- 
ally it lightens the structure; holes have been formed 
in both the floor plates and intercostal girders. The 
fourth girder from the centre line, known as the 
margin plate, is continuous fore and aft. 


ruple 








bring the surfaces as closely together as possible 
before riveting. In this way there was absolutely 
no possibility of yielding when the rivets were put 
in. The work done by hydraulic power includes the 
landing and doubling of the shelter-deck sheer strake, 
the strake below, and the shelter-deck stringer plates, 
bars, keel-plates, and slab keel-plates. he rivets 
in the shell and tank top plating vary from ? in. to 
1} in. in diameter, spaced on an av 34 to 4 dia- 
meters @ In the bulkheads the sizes generally 
are ? in. in diameter, spaced 4} to 7 diameters apart ; 
the deck rivets are 3 in., spaced generally 4 to 4} 
diameters apart. 
The inner bottom plating ranges from 5 ft. 9 in. 
to 6 ft. in breadth of strake, and 4 in. in thickness, 
reduced toward bow aod stern. It is, however, 
thicker in the boiler and machinery spaces, where 
further strength is imparted to the structure by a 


greater number of longitudinals, built intergostally 
with the floor plates. is inner plating is la 
and treble riveted, and joggled and double riveted at 
the edges. -' 


There are twelve bulkheads, of which four are 
oil-tight for oil-fuel bunkers, built of 5 in. to 7, in. 
plating with 7-in. a stiffeners, extending to the 
lower deck and space 





30 in. apart. -These are’ con- | the i 
nectéd by large brackets to the tank top plating and propeller, 





Fic. 24. Maxine Ssements or BLaDING FOR THE TURBINES OF THE 


The side framing above the double bottom is of 
channel section 9 in. deep for the greater part of the 
length of the vessel. The spacing of the framing 
in the centre part of the ship is 30 in., and at the 
bow and stern, where heavy angles take the . place 
of the channels, it is diminished to 27 in. These 
angles have reverse angle-bars near the edge of the 
transverse flange. Each fourth frame in the machinery 
and boiler compartments, and each sixth frame in 
the aft hold, are of web section, built up of plates 
over 4 in. in thickness and 30 in. to 24 in. deep, with 
strong angles on the inner edge, and riveted to the 
shell of the ship. The web frames extend vertically 
to the upperdeck. The web frames were built in 
the framing yard and were fitted there, with all con- 
nections hydraulically riveted, and in this state were 
subsequently moved to the building berth. 

The main framing thus described extends to the 
shelter-deck. The deck above this, forming the pro- 
menade-deck for passengers, with central deck-houses 
for cabins and public rooms, is supported by heavy 
tee-standards 6 in. deep and 5 ft. apart. e boat- 
deck, above the promenade-deck, is supported by 
2}-in. round iron stanchions, also 5 ft. apart. 

The shell plating is for the most part aes in. in 
thickness and generally of 5 ft. width of strake; it 
is almost entirely quadruple riveted. 

lhe three topside strakes of the plating of the hull, 
which are of 3% in., 3§ in., and 3% in. respectively, 
and reduced at the ends, are double strapped and 
quadruple riveted ; and the next two-strakes, which 
are $$ in. in thickness, reduced at the ends, are 
quadruple riveted. The butts of the keel-plates are 
double strapped and treble riveted. 

Wherever possible hydraulic riveting was resorted 
to, and even before the rivets were put in the plates 
and angles were forced and held together by hydraulic 
power, so that the temporary bolts and nuts should 





to the lower deck. . The horizontal stiffeners are 9}-in. 
bulb angles spaced 48 in. apart. Above the lower 
deck—i.e¢., the ’tween-deck bulkheads—the stiffeners 
are 5}-in. angles. The oil-tight bulkheads are built 
of }f-in. to ,,-in. plating with 9}-in. bulb-angle 
vertical stiffeners, spaced 30 in: apart, and 94-in. 
bulb-angle horizontal stiffeners, spaced 48 in: apart. 
The bulkhead at the aft end of the machinery space, 
the bulkhead to the shaft tunnel, that between the 
machinery and the aft boiler-room, and that between 
the aft and fore boiler-rooms, are each fitted with 
watertight doors on the ‘‘long-arm” system. In the 
aft holds the level of the lower-deck flat is lowered 
to form the tunnels for the propeller shafts, arid has a 
longitudinal bulkhead near the centre line, and also 
one against the side of the ship on each side, forming 
fresh-water tanks. - 

The deck-beams are of deep channels throughout, 
and are connected to the framing by knee-brackets, 
and supported vertically and tied together by solid 
circular pillars and double-channel bar pillars, the 
latter being used for wide-s arrangement. 

The deck plating is 44 in. to ¥, in. in thickness, 
but is heavier where required, principally in the 
stringers or outside strakes of the deck plating, which 
are 22 in. to 4} in., reduced at the ends, with exten- 
sive doubling in the main structural decks. The 
laps are joggled and single riveted. The butts are 
also joggled and treble riveted generally. 

At the corners of the hatchways, engine and boiler 
casing openings, there are heavy ey doublings. 
The coaming of the hatchways, which are also of 
heavy plating, also add to the strength of the struc- 
ture in their vicinity. To replace the ordi deck- 
beams removed in the engine and boiler openings, 
there are special strong beams built up of heavy 
plates and angles. In the boiler space opening they 
are 14-in. deep and connected and stiffened by heavy 
angles. In the engine space there are introduced 





five extra-heavy girders, 45-in. deep, arranged both 
as to position and spacing to permit of the turbines 
being raised from their seats. 

As the lower decks of the ship are complete only 
in the holds, the longitudinal strength in the engine 
and boiler spaces, which occupy the greater 
of the middle part of the ship, is, maintained by 
girders and stringers. 

The engine seating is of -fore-and-aft box-girders 
worked on the top of the inner bottom, which is con- 
structed throughout with the same lines of longitudinal 
and inner floor worked at the same height forward 
and aft. Upon these girders supports for the tur- 
bines were bolted. As the reciprocating stresses are 
eliminated, and the propeller thrust is almost steam 
balanced, the structure is much lighter on the whole 
than it would have been for reciprocating machi- 
nery. 


The stem of the hull is of forged steel with cast- 
steel forefoot, as to take easily all the ends of 
the plating. Thé@stern- and brackets are of cast 
steel. The centr@-propeller shaft, as shown in Figs. 


13 and 14, on Plate XX XVIII, passes through an aper- 
ture as in a single-screw ship, and the stern-post, after 
the arching up to give satisfactory clearance over 
of the blades, -.is carried down abaft: the 
very nearly to, the level of the centre shaft, 


““Tgnyo Marv.” 


for the purpose of giving sufficient length of bearing 
for the rudder-post. igher up, the post is con- 
siderably swelled out, as shown in both views, in 
order to satisfactorily house the steering gear, which 
is placed beneath the water-line to meet the require- 
ments for service as an auxiliary cruiser. 

In designing the shape of the stern-post, every 
care was taken to ensure clean entrances, in order 
to reduce friction and eddy-making to the lowest 
possible extent. At a time it was contended that 
the post was unnecessarily heavy in structure; but 
while the designing was in pro , the gigantic 
American steamer Minnesota, which is fitted with 
a similar kind of stern-post, although she is fitted 
with reciprocating engines and of much lower speed, 
was brought to the works for repair with a crack 
at the arch of the post, and this circumstance induced 
the designer to make more allowance in scantling 
than otherwise would have been. Again, for the 
transportation of the post over a great distance—in 
fact, from Great Britain to Japan—it was neces- 
sary to design it in several pieces, and to allow 
sufficient bearing surfaces for bolting the parts to- 
gether. Thus it is heavier than if it were in one 


jiece. 

The rudder is also of cast steel, in two parts, con- 
nected ether by horizontal flanges, and, as will 
be seen from Fig. 13, revolves on two dt gm 
which together with the gland at the h form 
the whole support against sideway pressure when 
manceuvring. 

A singular feature of the stern post is the provision 
of a slot over the rudder, introduced so as to make 
the rudder apparently continuous with the stern-post, 
and yet give sufficient clearance to lift the rudder 
when unshipping. The rudder is wholly below the 
water-line, and its area is 218 square feet. 

All the above steel castings were supplied by the 
Steel Company of Scotland, 
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Tue LAUNCHING OF THE SHIP. 

The Tenyo Maru being the largest ~ yet built 
at the Mitsu-Bishi Works, much care and forethought 
were expended on the design and construction of the 
launching-ways. Her weight on this occasion was 
7923 tons, including the launching-cradle. 

There were nine bilge-blocks on each side. The 
keel was laid with a declivity of ,% in. per foot, 
and the standing-ways ,;%, in. to }4 in. per foot. The 
camber was 31 ip. in the whole length of 602 ft. 
The standing-ways extended from 29 ft. abaft of the 
fore perpendicular to 79 ft. abaft of the aft perpen- 
dicular. The sliding-ways had a bearing length, 
from the fore end of the cradle to the heel aft, of 
470 ft. 8 in., and as the width was 4 ft., the total 
area of bearing surface was 3652 square feet, which 
gave a pressure per equare foot of 2.17 tons when 
the total weight, including the cradle, was taken 
into consideration. There wa’, however, at the 
moment the stern floated a much’ greater pressure 
at the forward cradle, and this affected not only 
the fore cradle and the ways, but the floors and 
tank-girder construction. The examination, however, 
showed that everything had been of sufficient strength 
to withstand the great pressure, which was calculated 
to be 1820 tons, decreasing to 450 tons as the bow 
left the ways. The greatest draught aft before lifting 
was about 28 ft., while the maximum moment against 
tipping was calculated at 382,000 foot-tons. 

The ways were placed at 23-ft. centres. The 
were constructed of Oregon pine. The average length 
of the timbers forming them was about 45 it., 
built up of four logs, and the butts were scarphed 
and bolted together by five l-in. bolte. The average 
length of the sliding-ways was also 45 {t. On account 
of the fine bow, a strong shelf plate of steel was 
fitted and supported by knee-brackets, in order to 
form a butting surface, or a bearing, for the vertical 
m »mbers of the poppete. 

On the standing-ways there was laid first a coating 
of tallow and wax, secondly a coating of tallow and 
seed oil, and finally soft soap in blobs about 6 in. 
apart. On the sliding-ways there was laid, before 
they were turned in on the top of the permanent 
ways, a thin coating of tallow and wax ; next, tallow 
and seed oil; and, finally, soft soap in blobs. The 
total quantity of tallow thus used was about 3.6 tons, 
and of soft soap 0.5 ton. 

Every possible care was taken in the process of 
releasing the ship, and many distinct and pre-arranged 
electric-bell signals with reply system were adopted 
in carrying out the instructions. 

There were two dog-shores, but in order to avoid 
any possible danger which might occur by hanging 
such a big ship on the dog-shores alone, keel-blocks 
under the forward part of the ship, about fifty in 
number, had sand bags put in between the wood 
blocks instead of being built up entirely of wood, 
and were left in place till the last moment. The 
sand bags were ripped open just after the dog-shores 
had been knocked down by the falling weights, and 
the sand allowed to escape. Pressure on the blocks 
was thus rapidly released, and the total weight brought 
on the launching-ways. There were hydraulic rams 
of 200 tons pressure abutting on the head of each of 
the sliding-ways, to start the vessel if necessary ; 
but they were not brought into use. 

The time occupied in the first 20 ft. of travel was 
10.85 seconds, while for the 602 ft., the total length 
of the standing-ways, the time was 51 seconds. The 
maximum speed was 19.76 ft. per second, equal to 
11.7 knots, and the maximum acceleration was 98 ft. 
per second per second. 

The draught forward when the ship was afloat was 
10 ft. 43 in., and aft 16 ft. 0? in., with a mean of 
13 ft. 2\7) in., the total weight being 7593 tons, which 
excludes the 330 tons due to the launching-cradles. 


Tue NAMING oF THE £nIP, 


The honours of the launch were performed by 
Mrs. Asano, the wife of the President of the Toyo 
Kisen Kaisha, who named the vessel the Tenyo Maru. 
It is interesting to note that ‘‘Ten” means ‘ heaven” 
and ‘‘ yo” the ‘‘ocean.” The latter is also the second 
character of the owner’s name Toyo, whilst the former 
is the first character in Chinese classic vocabulary 
called ‘‘ Thousand letters,” containing one thousand 
characters, and it is the wish of many that the Toyo 
Kisen Kaisha may continue to build ships for the 
remaining nine hundred and ninety-nine letters of 
the vocabulary. 


Tue PAsseNcER ACCOMMODATION, 


The Tenyo Maru has six decks; the topmost, the 
boat-deck, being about 33 ft. above the load water- 
line. Of this deck a plan is given on the two-page 
plate No. XXIX. Although it carries the large number 
of lifeboats with which the vessel is equipped, the 
greater part is available as a promenade for first-class 

engers. At the fore end there is accommodation 


or officers, and at the aft end are the smoking-room 
and lounge. 





The next deck is known as the promenade-deck, and 
it equals in length the boat-deck. This deck is also 
arranged as a promenade, and an adequate idea of the 
area afforded is given by the plan, Fig. 3, on the two- 

ge plate No. XXIX. At the forward end of the deck- 

ouse are the drawing-room, the reading-room, and four 
suites of rooms, each consisting of a sitting-room, bed- 
room, and a bath and toilet-room. There are also 
four large family rooms, On the midship part there 
are four large state-rooms specially well fitted, and at 
the after end there are nine ordinary state-rooms. The 
public rooms on this deck and those on the boat and 
shelter decks are fitted with Messrs. J. Stone and 
Co.’s vertical-motion, ventilating square deck-house 
windows. The cabins and those of similar nature on 
the deck below are fitted with Messrs. J. Stone and 
Co.’s pivoted side-scuttles with air inlet and outlet 
ventilating arrangement. The sitting-rooms in the 
suites are each finished in different wood or style. A 
pair of. folding berths and a sofa are placed to each 
room ; the former is so designed that, when folded up, 
it assumes the oe of a portion of the wall, 
having.the berth bottom panelled like the wall, and 
the wall is recessed to receive the berth. Writing- 
desk and dressing-tables are also supplied. The rooms 
are upholstered in coloured tapestry, which, with the 
different shades in carpets to match, gives a very fine 
appearance. The bed-rooms are in correspondingly 
‘ood taste, and Messrs. Hoskins and Son’s ‘‘ Neptune” 
steads are fitted. The cabins on this deck are all 
finished in oak, 

On the next deck, known as the shelter-deck (Fig. 4 
on the two-page plate, No. XXIX.), are located the 
dining-saloon for first-class passengers, smoking-room 
for intermediate passengers, and the hospital. There 
are also thirty-nine first-class state-rooms. This deck 
marks the top of the moulded structure of the ship, 
and therefore extends the full length of the vessel. 
But on no deck is the first-class nger accommo- 
dation within 139 ft. of the bow, or 158 ft. of the 
stern, while even the second-class passenger rooms are 
125 ft. from the stern. The importance of this point 
is associated with the reduction of disturbance of the 
saloon passengers, either from propeller action, which 
is, however, minimised on account of the adoption of 
turbines, or from the action of the sea, which is, 
perhaps, an insurmountable difficulty even with the 
greatest of ships. The special feature of the — 
is the introduction of Messrs. Hoskins and Son’s 
patent equilibrium berths. Three of these are fitted 
in the hospital. 

The upper deck (Fig 5 on the two- plate, 
No. XXIX.)-—the first deck within the moulded struc- 
ture of the ship—has twenty-two cabins for first class 
passengers, with auxiliary saloon, and a nursery for 
children, The intermediate-class accommodation is 
abaft the first-class quarters. There are sixteen cabins 
and a commodious saloon. At the fore end there is 
accommodation for crew, and at the aft end for Chinese 
steerage passengers. 

The main deck is entirely given over to the steerage 
passengers, forward for Japanese and aft for Chinese. 
On this deck 666 emigrants can be accommodated ; 
Messrs, Hoskins and Son’s patent galvanised iron 
berths with sack bottoms are used. 


THE DECORATIONS, 
On Plates XXXIX. and XL. we reproduce several 
ira a ge of typical public rooms in the ship. The 
ret-class drawing-room and reading-room are adja- 
cent to each other on the promenade-deck, directly 
communicating with the main companion-way (Fig. 3). 
The only objection to this arrangement is that pas- 
sengers going to the drawing-room must pass through 
the reading or writing-room ; but on board ship few 
people are inclined for studious reading or writing, so 
that the movement of gers is not a serious matter. 
The reading-room will, for most purposes, form part of 
the drawing-room. Of the drawing-room an engraving 
is given on Plate XX XIX, (Fig. 15). It is finished in 
white and bird’s-eye maple, relieved by silk panels of 
gold and scarlet, with crysanthemum designs. The con- 
trast of colour between the scarlet of the upholstery 
and white polished surface of maples is striking. The 
furniture is also of white and bird’s-eye maple, and the 
upholstery is of silk tapestry of. scarlet colour with 
Japanese classic designs. The curtains are of gobelin 
fabric, with clazsic designs in various mixture of colours, 
yet in harmony with the other part of the room. A 
Steinway and Son’s grand piano occupies a central 
ition in the drawing-room. In this room, indeed, 
utiful but costly examples of Japanese silk fabric 
are extravagantly introduced. One pair of door-cur- 
tains cost considerably over 100/. 

The first-class dining saloon, illustrated on Plate 
XXXIX. (Fig. 16), is on the shelter-deck, and is 50 ft. 
broad and about 60 ft. long. There is accommodation 
for 207 passengers to dine at once. In addition to 
three long central tables, there are arranged a large 
number of small side-tables. The revolving seats have 
no arms, and are therefore wider and more comfortable 
than would otherwise be the case. The saloon is 


finished in polished white oak, with panellings of bold! 





design. The upholstering is of dark green silk ; the 
floor is laid in ; acal nn The sideboard at the end 
of the saloon is a very fine piece of cabinet-makiny. 
At the forward end there is a Steinway and Son’s 
upright piano for use at concerts. The room is lighted 
and ventilated by a large dome skylight with trunk- 
way. The dome is glazed with stained glass, flying 
wild ducks forming the dominant feature in ths 
design. The trunkway is decorated by the large 
panels of gold gobelin fabric; one with a figure of 
** Minamoto-no- Yoshi-iye”’ (ancient warrior), and tho 
other with a figure of ‘‘ Murasaki-Shikibu ’ (ancient 
poetess), crowned with pale-blue silk, with ‘ flying 
plover design.” There is a close association betwen the 
flying wild ducks in the dome and the ancient warrior 
in the panel; it is based on the well-known military 
tactical incident of the warrior who foresaw the an. 
buscade of the enemy amongst the bushes by the 
scattered mode of flying wild ducks, which chould 
assume one regular line when flying under normal 
conditions. 

The lounge, illustrated on Plate XL., Fig. 17, is 
arranged on the boat-deck (Fig. 2). It is finished in 
dark-coloured mahogany, the upper panels being of 
carved work with large panels of silk gobelin-fabric, 

resenting rice - fields, relieved by electric- blue 
silk panels with classic design, and of smaller size, 
combining well with the general design of the wood- 
work, e upholstery is silk damask of electric blue, 
to match the relief, and the floor is covered with a 
rich carpet, with rugs scattered throughout the room. 
With various nooks having chairs and tables, the 
room is certain to be ee It is lighted from 
above with a stained-glass skylight. 

The first-class smoking-room, which also is located at 
the aft end of the boat-deck, is illustrated on Plate XL. 
(Fig. 18). It is finished in stained oak, with panels 
of elaborate fretwork design, of peacocks, relieved by 
two large silk panels, with ‘‘ Kasuga” design (a 
Kasuga shrine yard with tame deers), in new mode of 
gobelin-fabric, with leather insertion for the design. 
The floor is covered with india-rubber tiles. The effect 
is undoubtedly unique, and represents a marked con- 
trast to the designs a adopted in the smoking- 
rooms of modern ships. The upholstering is of simple 
colour (pale yellowish green), and of buffalo leather. A 
feature is the delightful arm-chairs, which are easily 
movable, so that passengers can draw them up to the 
artistic fire-place of beaten bronze. This room is also 
lighted on the top with a stained glass skylight. The 
ventilation of this room by means of fans is very 
effective. 

The reading-room, which is illustrated on Plate XL. 
(Fig. 19), is treated in exactly the same way as the 
drawing-room already described. 

The saloon entrance, or main companion (Fig. 20, 
on Plate XL ), is finished in white oak. The balus- 
trades of the grand stairs are bronze. On the top of 
the stairway there is a large oil painting by Mr. Wada 
Eisaku, representing the court ladies in the act of 
planting young fir trees—one of the ancient court 
ceremonies. The floor is laid with india-rubber tiles. 

There is also an auxiliary dining-saloon to accommo- 
date nineteen first-class passengers. This room is 
finished in white with mahogany dado and upholstered 
in copper-coloured silk velvet. Here a private or family 
party could enjoy quiet meals, cutieaty isolated from 
the general public. The nursery is finished in white, 
and a special feature of this room is an upholstered 
dado, so that small children may not bs injured 
should they fall. . 

The second-class dining-saloon is 17 ft. by 40 ft. and 
will seat forty-one passengers. The room is finished in 
white and upholstered in copper coloured velvet. The 
smoking-room is finished in colonial pine and uphol- 
stered in dark n morocco, 

There is one kitchen for the first and second-class 
passengers, with separate pantries adjacent to the 
respective dining-saloon, also one for Japanese and one 
for Chinese. any mechanical and electrical contriv- 
ances have been introduced by Messrs. Henry Wilson 
and Co., Limited, Liverpool, who supplied practically 
all the appliances, including patent roaster, steam 
stock-pots, steam cooking-boiler, grills, bain-maries, 
island-ranges, steam-ovens, bread and pantry-ovens, 
rotary dough-mixer, &c. The roaster has three 
revolving spits, two for joints and one for game, which 
are rotated by gear-driven electric motor. In the 
pantries there are carving-table and hot press, bain- 
marie, milk, coffee, and hot-water apparatus, electric 
dish-washing machine, vv &e. 

The ventilation of the ship has had the most careful 
attention, and is associated with the heating appliances 
by means of the thermo-tank system, which will be 
referred to later, in connection with the electric equip- 
ment. 

A special feature in the ship is the bath-room and 
lavatory accommodation. Toilet apartments are ar- 
ranged on all decks convenient to the state-rooms. 
There are in all twenty-two bath-rooms and twenty- 
five w.c.’s for first-class cabin passengers. The baths 
are all of white porcelain. The sanitary appliances were 
supplied from Messrs. Shanks and Co., Limited, Barr- 
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head, Scotland, and Messrs. J. L. Mott’s Iron Works, 
New York, U.S.A. ; ; 

The ship is —_ ped with most improved laundry 
appliances, supplied by the Empire Laundry Machi- 
nery Company, Boston, U.S.A., including Cambridge 
washer, extractor, and mangles, all electrically driven, 
steam-jacketed starch kettles, electric ironers, &c. 

The Clayton apparatus is also fitted in the ship for 
fire-extinguishing, disinfecting, and ventilating the 
holde, bunkers, and double bottoms. 

The ship’s boats are all fitted with Welin’s quadrant 
davits, by which means any boat could be easily got 
out in spite of a considerable list which the shi 
may have at the time. Some of the boats are fitt 
with shifting chocks, permitting the boat to be 
chocked either fully inboard or along the extreme 
edge of the deck, so as to provide more promenading 
space on the boat deck. 


Carco AND NAVIGATING APPLIANCES. 


For dealing with the 6000 odd tons of cargo carried, 
fourteen derricks are fitted on the vessel, besides which 
there are two derricks, each capable of lifting 25 tons. 
In connection with these there are fourteen powerful 
steam winches. 

The refrigerating installation is of Messrs. Hall 
and Co.’s combined and interchangeable type, includ- 
ing air-cooler and water-cooler, &c. The plant is 
capable of reducing the temperature of the insulated 
chambers from 70 deg. Fahr. to 20 deg. Fahr. in fuur- 
teen hours. 

The installation of anchor gear in the vessel is by 
Messrs. Clarke, Chapman, and Co., Limited. In the 
Tenyo Maru there are two cable-holders for working 
the anchor cables, which are 2] in. in diameter. Aft 
of the windlass are two capstans for warping, one on 
the port and the other on the starboard side. These 
are driven by the horizontal engire placed on the 
middle line of the ship. The engine has two 
cylinders, each 11 in. in diameter and 12 in. stroke, 
fitted with link-motion reversing gear and steam stop- 
valve, and fitted with single and double-purchase = 
ing, and with clutch-gear; so that either or both 
capstans can be worked at once. Two capstans are 
also fitted on the deck aft, similar to those in the fore 
part of the ship. 

The steering-gears are by Messrs. Brown Brothers, 
Limited, Edinburgh. There are two sets of steering- 
gear, one located on the upper deck and the other on 
the lower deck well under the water-line. The 
rudder itself weighs 27.5 tons, so that the gear is 
very heavy. The lower gear is designed to put the 
rudder over in 20 seconds, the upper gear in 30 seconds. 
The connection of the upper gear is made by bolting a 
short fast tiller on the rudder-head, to the bottom of 
the flat tiller carrying the steering-engine, and the gear 
engaging in the quadrant. 

The ship’s telegraphs are all supplied by Messrs. 
Chadburn and Sons, Liverpool, including reply engine- 
room telegraphs, steering and docking telegraph, and 
Admiralty pattern tell-tales indicating ‘‘ ahead” and 
‘astern ” of the machinery. ‘ 


Tue Exectric INSTALLATION, 


In a ship of this class carrying so many passengers, 
the electric installation is naturally an important 
feature in the equipment of the vessel, and an outline 
description of the appliances adopted will be of some 
interest. The generating plant, located on the main 
deck in the engine-room, includes two generating sets, 
each giving an output of 75 kilowatts when running 
at 430 revolutions per minute. The large main switch- 
board has twenty circuits—eleven for the lighting of 
the ship, five for thermo-tanks, one for ventilating 
fans, one for workshop machinery, one for galley 
machinery, and one for the searchlight projector. 
The lighting installation is arranged on the double- 
wire system. The mains of each circuit are led from 
the switchboard to a sub-main board, which again 
supplies three, four, or six-way distributing-boxes, 
cach in its turn feeding four to eight-way small porce- 
lain extension-boxes, whence branch wires are con- 
nected up to the lamps. There are in all about 1200 
lights of the Tantalum type. The feeders for each 
motor are led from the switchboard to a double- 
pole fuse junction-box with leads thence to each 
motor. 

The thermo-tank and ventilating fans form an in- 
teresting feature of themselves. The fifteen thermo- 
tanks ‘are fitted on the weather-deck. They are de- 
signed for a threefold purpose. Each thermo-tank 
can supply, through sheet-iron trunks, fresh air to the 
compartments, either cold or steam-heated to any 
desired temperature, or they can exhaust the foul air 
from the a These operations are controlled 
by a series of lever-valves fitted in each thermo-tank. 
The thermo-tanks are capable of maintaining the tem- 
perature of the room at 65 deg. Fahr. when the out- 
side atmosphere is 32deg. Fahr. The thermo-tanks 
were supplied by Messrs. Stewart, of Glasgow. 

The engine-room is ventilated by four ventilators, 
each fitted with an 18-in. electric fan. As regards the 
ventilation of the saloons, staterooms, and cabins, 





&c., there are 117 10-in. Portwayne bracket fans, 
ninety-eight for state-rooms and nineteen for officers. 
There are also five 12-in. trunnion bracket fans for the 
— and opium-room. The dining-saloon is venti- 

ted .by means of eight overhead fans, each 40 in. 
in diameter, the smoking-room by one ventilator with 
18 in. fan and five 10-in. trunnion-bracket fans, the 
lounge by four of 10-in., the auxiliary-saloon by two 
of 12-in,, and the intermediate saloon by three 12-in. 
fans—all of the trunnion-bracket pattern. 

As regards the telephone service, there are on the 
navigation - bridge telephones communicating with 
the engine-room, the look-out at the forecastle, the 
docking-bridge aft, and the steering engine-room, all 
of pillar type.. The telephones are of the loud-speakin 
marine pattern and were supplied by Mesers. Alfre 
Graham and Co., London. In addition to the above 
there are intercommunication telephones fitted in the 
cabins of the captain, chief engineer, and purser, also 
between three stations in the first-class accommodation 
(one each on the promenade, shelter, and upper decks) 
and saloon pantry. 

The navigation lights, telegraphs, and Bay 
compasses are also electrically lighted. here are 
30 portable lamps for hold and bunker use, also eight 
cargo-reflectors, each 4 to 50 candle-power lamps. 
The searchlight projector is of: 16,000 candle-power. 
The navigation lights have a signal-indicator placed 
in the chart-room. 

In connection with the water-tight doors on the 
‘*long-arm” system, which are actuated by means of 
electricity, there are in the chart-room controllers and 
an indicator-board showing every door, and as the 
doors close the circuits in connection with each are 
cut in, and the lamps corresponding to each door are 
lighted up to show that the operation has been 
carried out. - : 

Wireless telegraphy on the Telefunken system 
has been fitted, making the ship’s equipment quite 
up-to date. 


PROPELLING MACHINERY, 


Turning now to a description of the machinery, it 
may be said at the outset that the Mitsu-Bishi 
Company, when they obtained the right for manufac- 
turing the Parsons steam-turbine in Japan, realised 
that it was absolutely necessary to impart a thorough 
practical knowledge to their staff of the method of 
manufacture and the actual running under tea condi- 
tions of the turbines. They therefore despatched 
Messrs. Esaky, chief draughtsman in the engineering 
department, and Araki, the foreman fitter, both of 
them engineers of long and varied experience, to the 
Parsons works, where they spent @ ‘year, return- 
ing in time to instruct the foremen and men of the 
works, thoroughly to prepare for the fitting out the 
turbines of the Tenyo Maru. The turbines were con- 
ee at the Parsons works and shipped out for the 
veseel. 

As the stern photographs of the Tenyo Maru on 
Plate XX XVIII. show, there are three propellers, and 
as shown by the plans and sections of the machinery 
reproduced on the two-page Plate XXIX., the high- 
pressure turbine is on the centre shaft, and one 
combined low-pressure ahead and an astern turbine on 
each of the two wing shafts. The turbines take steam 
at an initial pressure of 180 1b. The low-pressure 
shafts are at 12-ft. 6-in. centres on each side of the 
middle line of the ship. All the shafts are parallel 
with the middle line of the ship (Fig. 7), whereas they 
are at a slight angle to the line of the keel (Fig. 6). 
The intermediate shafts are of Messrs. Armstrong, 
Whitworth and Co.’s fluid compressed ingot steel, 
whilst the propeller-shafts are of Messrs. Richardson 
and Son’s lock-fast iron, and about 20 per cent. heavier 
than the rule requirements. 

Two interesting engravings of the turbines are given 
on Plate XLI. The rotor-drums are of forged weldless 
steel ; the high-pressure drum is 76 in. in diameter, 
with over 130,000 blades, while the low-pressure drum 
is 106 in. in diameter, with over 300,000 blades, and 
the astern drum is 87 in. in diameter, with over 160,000 
blades. Perhaps, however, a batter idea can be formed 
of the magnitude of the work when it is stated that 
the total weight of the high-pressure turbine complete 
is over 67 tons, and of the low-pressure and astern-tur- 
bine over 126 tons. 

The illustration, Fig. 24, on page 593, shows the 
method of assembling the blades and forming them 
into segments, according to the latest practice at the 
Parsons works. It will be seen that for temporary use 
castings are made and bolted together to represent 
part of the circumference of the casing, or of the rotor, 
the former concave, the latter convex ; and these form 
a groove exactly similar to that into which the seg- 
ment is subsequently to be caulked in the casing and 
rotor respectively. The wire on which the blades and 
distance wedge-pieces at the base are threaded, by 
holes suitably formed, is secured at one end of the 
casting, and by means of a caulking-tool and hammer 
the lads string the blades and wedges alternately into 
place, ready for another workman to put into position 
the strip, and bind the blades together, as shown in 








Fig. 24. These strips fit into indents cut on the edge 
of the blade, and are laced by a wire and fixed with 
silver solder. In this way it is found possible to 
assemble the blades into segments while the casings 
and rotors are being machined, and the final opera- 
tion of caulking the segments into grooves is quickly 
accomplished. The lacing of the blade gives greater 
security than the former practice of wedging each 
blade separately into the groove in the casing or rotor. 
From Fig. 23 it will be seen that the longer blades 
have two binding strips, while the shorter blades have 
only one. In some instances, although not in the 
Tenyo Maru, there are three such stri 

The over-all length of the turbine-rotors, including 
the bearing, is in the case of the high-pressure turbine 
over 24 ft., and of the low-pressure and astern turbine 
over 33 ft. The,turbine-casings are of cast iron. The 
bottom portions.of the steam and exhaust ends are 
cast in one, with bearing-stools, The governing-gear, 
fitted to each of the turbines, is so arranged that any 
increase beyond the required revolutions in any éf the 
turbines shuts off the steam supply from the turbines 
until the revolutions fall to the normal speed. An 
emergency governor is provided to entirely stop the 
turbines should any serious increase in the revo- 
lutions take place. 

The gland for the shaft passing through the end of 
the turbine is rendered steam-tight by Parsons’ latest 
improved method. 


Borers. 

There are 13 single-ended boilers, arranged in two 
separate boiler-rooms, as shown in Figs. 7 and 8 on the 
two-page Plate No. XXIX. They are designed to 
work under Howden’s system of forced draught, and 
are also arranged to burn oil fuel. There are four 
large fans, two in each boiler-room, each driven by an 
independent engine. They were supplied by Messrs. 
J. Howden and Co, The oil-burning arrangements 
are of Lassoe’s low-pressure system, and there are 
four special blowers of Green’s vertical pattern, each 
driven by an independent steam-engine for atomising 
oil fuels, These ner blowers take hot air from the 
hot-air duct of Howden’s system through a common 
trunk, and discharge into a common pipe, by which 
means the hot air under a pressure is distributed to 
the oil-burners. The furnaces are of the Morison 
type. The funnels are two in number, elliptical in 
shape, and rise 120 ft. high above the furnace-bars. 


Tur ConDENSERS AND Pumps, 


There are two main condensers, two independent 
twin air-pumps, and two Parsons’ augumentor con- 
densers, Each main condenser deals with each low- 
pressure turbine. The air-pumps are of Weir’s high 
vacuum system and merchant service design, having 
cast-iron tops and bases with gun-metal barrels, gun- 
metal buckets, bronze rods, and special valves. The 
two sets of centrifugal circulating-pumps are of the 
Mitsu-Bishi make, each having suction and discharge 
branches, and driven by openengines. There are two 
surface feed-heaters. ‘The shells of the heaters are of 
mild steel, and tubes and tube-plates of brass. The main 
feed-pumps are supplied by Messrs. Weir, and consist 
of two pairs of double-acting pumps. Each pair is 
capable of supplying the boilers when the turbines are 
working at their full power. The pumps work at ten 
strokes per minute, and are so connected that either 
pump may serve any boiler. These pone have 
complete gun-metal water ends, gun-metal buckets, 
mapganese- bronze rods, steel mag rods, and bronze 
valves in gun-metal seats. Two Weir direct-acting 
oil-circulating pumps have also been furnished, their 
duty being to circulate oil through the turbine bearing, 
a constant and important duty, necessitating pumps of 
great reliability: one is for ordinary working, the 
other is a stand-by. There is also one Weir pump for 
water circulation of oil- cooling tank. Two Weir 
patent evaporators, of merchant service pattern, are 
fitted, and are each capable of producing 50 tons of 
fresh water perday. A separate surface-condensing 
plant, consisting of a condenser of Morison’s ‘‘Con- 
traflo” type, circulating pump, Morison’s patent 
grease-extractor, is also provided for the auxiliary 
machinery for use in the port. 


r 


Tue TRIALS. 


The trials of the Tenyo Maru, which occupied nearly 
three weeks, involved seven series of trips; the first 
three—the preliminary and progressive trials—were 
run on February 10, 13, and 15, 1908 ; the official trial 
on February 19, 1908, and the last three—the coal-con- 
sumption trials—on February 22, 25, and 27, 1908. The 

rformance of the ship was exceptionally favourable 

rom beginning toend. The steaming tests naturally 

excited considerable attention among marine construc- 
tors, and were each attended by representatives of 
several important interests. 

The official trial consisted of six runs at full speed 
over the measured 3,458-knot Government course. The 
full speed guaranteed by the contract was 19 knots, 
but on this trial 20.62 knots was obtained. The results 





of the six runs are given on the table on the next page, 
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Speed in Knots on Measured-Course Trials. 
1st run - cs 
Qnd,, ... 20.48 on 
. 20.59 
Sed, 20.78 20.61) }20.61 
20.62 
4th ,, ... 20.39 si | 20.62 
20.65 20.61 
bth ,, 20.91 } 20.60 
20.55 
6th , ... 20.18 


Ono several occasions ahead and astern trials were 
made, and it was found that the time occupied to 
bring the vessel to a dead stop by putting the machi- 
nery from full.ahead to full astern was 3 minutes 30 
seconds, and to full ahead from full astern 3 minutes 
304 seconds. The satisfactory results of the Tenyo 
Maru’s trials were not only a great importance from 
the point of view of turbine engineering, but must 
have been most: pleasing to the Mitsu-Bishi Dockyard 
and Engine Works, who also attained equal success 
with the Chiyo Maru for the same service. 

In conclusion, it may be added that the Mitsu- 
Bishi Dockyard and Engine Works have been lately 
provided with an experimental tank, fitted with appa- 
ratus and machinery of a most improved design, sup- 
plied by the well-known firm of Messrs. Kelso and Son, 
of Glasgow ; and doubtless some modifications or im- 
provement will be made on the third ship from the 
ate data obtained in the tank. We hope to 
publish a description of this marine laboratory on 
some future occasion. 





INDUSTRIAL NOTES. 

One of the main provisions in the terms of settle- 
ment of the recent shipyards’ dispute, when the lock- 
out terminated, was to the effect that after resumption 
of work a joint conference should be held representa- 
tive of the Shipbuilding Employers’ Federation and of 
the various trade unions affected in what is termed the 
shipbuilding group of industries by the Labour Depart- 
ment of the of Trade. The object of this con- 
ference was to set up a permanent machinery, fair to 
all parties, to deal with all questions that may arise in 
the future relating to wages, hours of labour, and con- 
ditions of employment. It was arranged that the 
parties should be free to make any proposals as to the 
constitution and character of the tribunal to be estab- 
lished. No time was lost in calling the conference 
together, and the first meeting was held in Edinburgh 
ten days after the men resumed work. At that 
conference, attended by twenty-five representatives 
of each party—employers and workmen respec- 
tively—a joint committee of fourteen members, con- 
sisting of seven on each side, was appointed to draw 
‘4 an agreement. They met a fortnight later, at 

arlisle, and considered pro and suggestions ; 
the subsequent negotiations were by correspondence. 
Recently the joint committee again met at Carlisle, 
when they completed their labours, the proposed 

reement having been mutually adjusted. It was 
then decided that a full Saeed eating of all the 
representatives of employers and employed in the 
shipbuilding group of industries should be held in 
Edinburgh on the 27th inst., to arrange for placing 
the agreement before the members of the Shipbuilding 
Employers’ Association and the various ‘ind unions 
concerned, for final adoption. It is said that the 
agreement is a very complete one, and provides the 
necessary procedure for averting stoppages, and dealing 
with all disputes. 





The selection of the first panels for the constitution 
of a Permanent Council, or Board of bitration, 
appears to have been good so far as they go. They 
are not complete, but there is a sufficiency of names in 
each panel to give confidence. With regard to the 

nel of chairmen, five at least out of the fifteen have 

ad wide experience, and have succeeded in difficult 
cases as umpires; three or four others have had experi- 
ence in connection with Board of Trade extentions. 
The panel drawn from employers contains seventeen 
names—all men of high character and of wide experi- 
ence, some notable in the trading world as heads of 
great concerns in various classes of industrial enter- 
prise. The names of other men of wide experience not 
appearing in these lists will probably at once occur to 
the mind, as, for instance, that of Mr. A. H. Hills, of 
the Thames Iron Works, while the panel drawn from 
workpeople is remarkable, equa.ly for the names in- 
cluded as for those omitted. It is something to feel 
that confidence can be re in the men selected from 
the three —_ so far completed. Its task will be far 
wider and more far- ing than Sir Christopher 
Furness’s scheme, and it will go far beyond the great 
Conciliation Board of the shipbuilding groups of in- 
dustries above commented upon. 





The report of the Boiler-Makers and Iron-Ship- 
builders is again distressing by reason of the prevailing 
state of employment. The total number on the funds 





was 15,705, as against 14,889 in the previous report. 
There was a decrease of members on home donation, but 
an increase of those out of work, signing the ‘‘ vacant- 
book.” There was an increase of members on sick 
benefit, and of those on superannuation allowance. The 
drain on the funds continues. The expenditure for the 
month amounted to 14,194/. 6s. 8d.; previous month, 
14,0557. 2s. 6d.—increase, 139/. 4s. 2d. The loss in 
membership was 183, including deaths and arrears, 
but 215 new members were admitted. The following 
nee a in the report indicates hope in the near 
uture as to employment :—‘‘ The engineers’ dispute is 
now at an end, and side by side with that welcome 
state of affairs there is a prospective increase in 
trade. While we do not anticipate an early boom in 
trade, yet the above two indications coming together 
will certainly relieve to some extent the very great 
ressure of unemployment, even if. it be only to a 
imited extent.” Since the above was written, the 
have brightened for this branch of industry. 
n order to enable. the council to borrow money from 
the superannuation fund and loan it to members on 
house property, it was found necessary to create a 
‘Trust Limited,” and register it as such. This has 
been done ; the ‘‘ Trust” thus created consists of mem- 
bers of the council for the time being, who are the 
directors. ‘‘ No dividends are to be paid, but all the 
income and property of the company are to be applied 
solely towards the. promotion of its objects.” The 
superannuation fund -~ will benefit under this 
arrangement, the income from which will be — 
to that purpose. The council in terms of high 
regard of the retiring general secretary, who has 
accepted a Government net in the Labour 
Department of the Board o e. 





The American Federationist for the current month 
contains much on the subject of ‘‘ Labour in Politics,” 
and on the ‘‘Injunction Contempt Proceedings” con- 
nected with the boycott of a large firm in the United 
States. With respect to ‘“‘ Labour in Politics,” Mr. 
President Gompers has given a series of brief articles 
containing the opinions of twelve prominent Labour 
leaders. These all concur in the action taken with re- 
gard to the election of President, Vice - President, 
Members of Congress, and others at the —- 
elections. Acute as Labour problems are in this country 
in connection with unemployment, and in other — 
it would seem that matters are more acute in the United 
States, and the chances are that Labour and Capital 
will before long be involved in a terrible struggle unless 
action is taken to render void the injunctions of the 
Courts. It is the Taff Vale Case over again, but in a 
different form. The three chief officers of the American 
Federation of Labour are on their trial for boycotting a 
firm; the alleged offenders will not apologise or with- 
draw from their action in the matter. The trial is likely 
to be a long one, and it will be made the most of. at the 
impending elections. These men are charged with 
‘* contempt of Court,” and the Federation is involved 
in the prosecution, just as the Amalgamated Society of 
Railway Servants was involved in the Taff Vale case. 
The Federationist contains also brief reports of what the 
organisers are doing all over the States and in Canada, 
where also the Federation is strong, and in South 
America under different governments and constitu- 
tions. The struggle seems likely to be a severe one, 
and will be prolonged. 





The Prime Minister, on behalf of the Government, 
made known the plans and proposals for dealing with 
the question of unemployment for the present and the 
immediate future, on Wednesday, the 2lst inst. It 
was not expected that it would satisfy the Socialists 
or the more violent of the speakers on public platforms. 
But it was a notable statement, and the proposals are 
far-reaching, though not intended to be a aaa 
solution of the be ys problem. Legislation a | 
help to disentangle the subject to some extent, thoug 
it might, if unwarily undertaken, entangle it still 
more. Undue interference with trade and commerce 
may produce more evils than it can cure. The pro- 

include an additional grant of 300,000/. pa 
the Exchequer, 





In the Grand Committee on the Mines Eight-Hours’ 
Bill, last week, the Home Seoretary’s proposal of a 
time limit of five years was defeated by twenty-eight 
votes to sixteen. Mr. Enoch Edwards, a respected 
miners’ Member, proposed three years instead of 
five, but the Committee adjourned after the rejec- 
tion of the Home Secretary’s proposal. The time 
limit is by no means new in A ose legislation. In 
the Act, in the early ‘forties, prohibiting women and 
girls working in the mines, and regulating the ages at 
which children could work underground, a time limit 
was provided in the Bill and carried. The real ques- 
tion at issue is the dislocation of the coal trade by the 
enactment of an eight-hours’ day for underground 
workers. The coalowners, merchants, great companies 
and concerns using large quantities of coal, chambers 





of commerce, and. many local authorities, allege that 
the dislocation will be great ; the miners’ leaders 
in the country assert that it will be small. Some dis- 
location is, however, inevitable. 





At date of writing there is no material improve- 
ment to record in the iron and steel trades. At last 
week’s end markets in the Midlands, and on Man- 
chester Change, the attendance was larger, but little 
business was done, consumers being content to buy 
in small lots, as required, for present use, The action 
of the Government and the reported shipbuilding 
orders had not time haps to operate so as to 
induce activity. The last published returns by the 
Labour Department of the Board of Trade show that 
there was a decrease of 8778 in the number of men 
employed at iron and steel works, as compared with a 
— ago, and only an increase of 21] over a month ago. 

n the engineering group of trades 12.3 per cent. were 
unemployed, notwithstanding the ending of the strike 
on the North-East Coast. At these ports 29.5 per 
cent. were unemployed, as against 31.3 per cent. before 
the strike ended. On the Clyde 23.1 per cent. were 
unemployed ; East Seotland, 19.5 per cent.; Belfast 
and Dublin, 14.5 per cent.; in the Manchester, Salford, 
and Live 1 districts, 12.3 per cent.; Oldham, Black- 
burn, Bolton, and Burnley districts, 11 per cent. 
In the shipbuilding trades matters were still worse, 
the proportion of unemployed throughout the king- 
dom being 26.6 per cent., as compared with 25.2 per 
cent. in the previous month, and 11.7 per cent. a 
year ago. In all the chief ports the percentages 
were high, only on the South t were they low— 
3.3 per cent. The following proportions show the 
chief areas of depression :— e, 27.1 per cent. ; 
Wear, 53.1 per cent.; Tees, &c., 43.5 per cent.; 
Humber 25 r cent. ; Thames and Medway, 12.4 
per cent. ; Bristol Channel, 19.8 per cent. ; Mersey, 
18.1 per cent.; Clyde, 25.3 per cent.; East Scotland, 
40.4 per cent.; Belfast, 16.6 per cent.; other districts, 
14.1 per cent. The general iron, steel, and other 
metal-using trades were dull, 4.2 per cent. of the 
workers being idle. In no branch was employment 
good ; in most cases the returns described trade as 
**bad,” ‘‘quiet,” or “dull.” The tin-plate industry 
alone could boast of activity. Employment was very 
good, even better than a month ago, and about the 
same as & year ago. 





The deadlock in the cotton trade continues at date 
of writing. The conditions laid down by the card- 
room rom d were such that no one ever expected that 
the employers would comply with them. Were they 
really meant for delay? If so, they have answered their 
pu . The conferences with the General Federation 
of Trade Unions ended in failure. It is stated that 
55,000,000 spindles are idle. Privation and distress is 
being felt in all the cotton centres because one 
section, and that a comparatively small one, would not 
fall into Jine with the a section—the spinners. The 
funds of the union are being depleted, and now the 
General Federation of Trade Unions has to consider 
ways and means, a general council meeting having been 
convened for that Pa. The tens of thousands who 
but recently went off joyfully to their holidays are 
now in want of food for wives and children. It is 
deplorable, and the obduracy of a section is widely 

ecting trade and commerce in all directions. Shop- 
keepers feel the pinch, for they are taking no money 
from their customers. Such a state of things is not 
creditable to the great trade unions. Indeed, this 
year has seen a lack of power and of influence in labour 
organisations, in great crises, such as that on the 
North-East Coast, and now in Lancashire. It ought 
not to be possible for one section of a t industry to 
paralyse all the rest. The losses already incurred 
cannot be made up for many years even at a 5 per cent. 
advance. 


The delegates called together to hear, consider, and 
report upon Sir Christopher Furness’s scheme have 
reported favourably thereon, and they advise the em- 
ployés to adopt it as an experiment for one year. The 
men’s votes will determine the issue. It is difficult to 
see how the scheme could operate for one year only, 
with a return then to present conditions ; but as both 
sides favour the experiment, so far, they no doubt see 
their way clear to effect the necessary changes. 





The question of old-age ions occupied a good 
deal of time at the ann gathering of delegates 
from friendly societies last week at Bristol. They are 
naturally deeply interested in the administration of 
the Act, and they desire that the frugal and thrifty 
members shall not suffer by loss of pension. 





The sixteenth annual con of the National Free 
Labour Association met on Monday last at the Memorial 
Hall, Farringdon-street, London. It cannot be accused 
of hole-and-corner meetings, for the association courts 
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publicity for its proceedings. A fair synopsis of its 
agenda been given in a former issue, and any 
further comments or remarks are deferred until ite 
sittings are completed, its resolutions carried, and its 
proceedings reported. 

The secretary of the Amalgamated Society of Rail- 
way Servants reports that great progress has been 
made by the Conciliation Board of the London and 
North-Western Railway Company, and that the Central 
Board has considered all the matters referred to it; 
only a few items remain to be dealt with. 





There is a report of further proposed reductions in 
Scotland of miners’ wages, by reason of trade condi- 
tions. The miners are op to any reduction, and 
as winter has set in, it is intended to resist the pro- 
posal if the Federation agrees. 





It is stated that the Printing Machine Managers’ 
Trade Society has had to give a further extension of 
time for arrears, a8 80 many were unemployed and 
running out of benefit. Six weeks’ extension was first 
-given ; now the members have voted for eight weeks. 

he minority against was slightly over one-third. 








ELECTRICALLY-DRIVEN ROLLING-MILLS. 
Some Results of Experience with Electrically-Driven 
Rolling-Milis.* 

By C. Korrrern, M. Inst.C.E., and C. A. ABLETT, 
B.Sc., A.M, Inst. C.E. 

Tue employment of electric power for rolling-mill 


driving offers great facilities for the exact measurement 
of the power required for different classes of work, and 
300 


250 
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been carefully confirmed from the monthly records which 
have been kept at these mills. 

The _ values for the kilowatt-hours per ton rolled 
for the nels and tees under reference Nos. 11 to 14 
may be attributed any A? the cooling of the section 
towards the last pas: temperature coming down to 
about 850 deg. is cooling is due to the large surface 
which the section presents in proportion to its weight. 
Tn addition these sections require more than the 
simpler square or round bars ; the channels, for instance, 
are given passes, as compared with six for the 
round bars. 

The tees given under reference No. 13 are Section 
No. 3/3 of the German normal sections, and those under 
reference No. 14 are 34/34. The channels mentioned 
under reference Nos. 11 and 12 are all considerably 
shallower than the German standard sections. 

The results for the mine rails grven under reference 
Nos. 1 to 6 show how the kilowatt-hours per ton rolled 
steadily increase - the oe — er, but ~~ 
comparison is unfortunately not © Owing to the 
variations in the size of the billet ) which these rails 
were rolled. 

It will be noticed that the 1.7-in. diameter round bars 
under reference No. 8 require a greater power than the 
1.2-in. round bars, which is yan | not in accordance 
with the other results. The reason for this is that the 
output of the larger round bars was comparatively small 
as compared with that of the smaller ones, and so the 
power required for overcoming the friction of the rolls, 
&c., when running the mill round light for considerable 


periods comes in. The kilowatt-hours per ton rolled in | proporti 


the case of these larger bars could, of course, have been 
kept down if the whole batch of billets was rolled off in 
quick succession, and then the mill shut down until 
another batch was ready. 

The results for the sheets under reference Nos. 18, 19, 
and 20 also show large values for the kilowatt-hours per 
ton. This is due to the large number of required, 


and to the — Ra | of the sheets owing to the large 
they present. 


surface whic The temperature of the 


mine rails given in the table under reference No. 2, it 
will be seen that 41.8 kilowatt-hours per ton are re- 
quired with an output of 135 tons per day. The total 
en required per day of ten working hours is therefore 
5640 kilowatt-hours, and the mean output of the motor is 
564 kilowatts. Making due allowance for the efficiency 
of the motor, the average horse-power of the motor given 
during the day will be 700. 

A 700-horse-power motor, however, would not be found 
large —_ to drive this way ay this power has been 
arrived at by suppones that rails are being rolled 
quite steadily and continuously throughout the ten work- 
ing hours, while it is generally found that even under the 
best conditions the mill is working more or less inter- 
mittently, as intervals ocour while waiting for billets 
from the re-heating furnaces, and so forth. It would 
therefore be found necessary to increase the average power 
of the motor considerably, and the amount of the increase 
necessary can only be found by careful consideration of 
the arrangement of the mill, of local conditions, and by 
previous experience. 

The mill from which the results referred to above were 
obtained was driven by a motor capable of giving 1200 
brake horse-power continuously. 

Overload of Motor.—It is not merely sufficient to dimen- 
sion the motor so as to deal with the average power re- 
quired, making due allowance for interruptions in working 
and so forth, but it must also be capable of giving as an 
overload the maximum power requi For instance, in 
the three-high rail-mill mentioned above, the rails were 
being rolled in three housings, and the motor must be so 
ioned as to be capable of giving the necessary 

wer if the heaviest pass which could ocour in each 

ousing came simultaneously with one another. As is 
described in the following section, the necessary power 
which the motor has to give is not so great as the maxi- 
mum power required by the rolls if a fly-wheel is em- 
ployed, as the fly-wheel can supply part of the maximum 
power required by the rolls. tinuous records, such as 
are shown in Figs. 1 and 2 for a sheet-mill, and in Figs. 3 
to7 for a rail-mill, show how the maximum power required 
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enables the knowledge as to how the power varies for 
different sections, a how it is affected by variations in 
temperature and quality of the metal, to be widely ex- 
tended. The power which a mill is taking can be seen 
ata glance from the ammeter, which may be fitted with 
a scale to horse-power instead of amperes. The 
total horse-power-hours or kilowatt-hours required - 
day or per shift can be read directly from a suitable 
integrating meter. Continuous records can also be 

obtained, showing how the current, speed, and voltage 
of the mill motor vary under different conditions by using 
three instruments—i.e., a recording voltmeter, ammeter, 
and speed-indicator—each of which automatically trace 
their records on a stripof paper. Such a series of records 
is shown in Figs. 1 and 2 for a sheet-mill, and from these 
records, to which further reference will be made, the 
— value of the power required during each pass can 

seen. 

Such results are almost impossible to obtain from a 

steam-engine, owing to the labour involved in ger | 
out the very large number of indicator diagrams whi 
have to be taken. For instance, nearly 2500 separate 
indicator diagrams would be needed to obtain such results 
for a steam-driven mill as are shown in Figs. 1 and 2. 
_ In many Continental mills advantage is taken of the 
integrating meters to keep daily records of the tons rolled 
of various sections and the kilowatt-hours required, so 
that the cost ex ye section is known exactly. 

The figures in Table I. show the power required for 
rolling different sections, and are taken from among the 
results obtained from over 150 rolling-mills which have 

m equipped by the Siemens Companies, the results of 
— ve been kindly placed at the disposal of the 
ors. 

These figures refer to three mills, and the results have 


* Paper read before the Iron and Steel Institute at 
Middlesbrough. 
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2 8 4 5 6 
TasLe I.—Power Requrkep ror Roiiinc Dirrerent Sections with EvecrricaLty-Driven MILs. 
| 
Energy 
Required, Final Weight | Dimensions Output 
No. Type of Section. | Kilowatt- Lenath. ° of wa | REMARKS, 
Hours per |“°"8"-| Billets.| ‘Billet. | Day. 
| ‘Ton, 
ft. | Ib. in. | sons | 
1 |Flanged mine rails, 28 Ib. per yard ..| 37.5 92-97 | 860-910; 5.1 by 5.7 | 148 Bessemer steel. 
2 * a se acl ee 68-04 | 550-760| 5.1 ,, 5.7 135 Ditto. 
3 f oo eM Pe ss 44.5 130 | 660-875| 5.1 ,, 5.7 | 115.6 Ditto. 
4 : oie tees 90-185 | 660-815; 51. 5.7 | 114 Ditto. 
5 a io ay | 486 87-185 | 353-547} 4.3 ,, 4.7 117 Ditto. 
6 is re Ps 54 113-189 | 880-875 | 4.8 ,, 4.7 88 Ditto, 
7 |Round bars, 1.2 in. in diameter 38.3 89 827 4 pee tS Ditto. 
~ ie 1.7 in. wr 40.3 43.5 | 287 6.1 ,, 6.1 Bessemer steel with elastic limits 
from 23.5 to 28 tons per sq. in. 
9 (Square bars, 0.8 in. square .. .| 42 82 165 63, & Ditto Ditto. 
10 * léin. ,, 3 Dia “ae 51 835 ss, S23 Ditto Ditto. 
11 |Channeis, 1.57 in. by 0.79in. by 0.2 in.| 63.50 98 187 6.12. 6&1 Ditto Ditto. 
12 | ,, LI8in. byO.59in. byO.i6in.| 111 106 | 154 | 51), 5.1 Ditto Ditto. 
13 |Tees, 1.2 in. yr in. on --| 136 82 110 6.1 ,, 6.1 Ditto Ditto. 
14 | ,, 1.88 in. by 1.8 in. Re 68.2 88.5-02 | 155 | 5.1,, 5.1 Ditto Ditto. 
15 |Flats, 2.35 in. by 0.4 in. | 33.3 | 330 6.1 ,, 5.1 Ditto Ditto. 
16 | ,, 1.96 in. by 0.4 in. 41.5 106 294 6.1 ,, 5.1 Ditto Ditto. 
17 » 1.5 in. by 0.32 in. ol - 52 105 176 6.1 ,, 5.) | Ditto Ditto. 
18* |Sheets, 42 in. by 96 in. 3! 0.09 in. ..| 84 wis 388 7.9 aquare | | Ditto Ditto. 
19t » 51 in, by 147 in. by 0.22 in. .. 95 -- | 450 | 88.5 wo by | Ditto Ditto. 
| 4. 
20 » 48in. by 88in. byO.lin. .. 80 |; 415 6.7 equare | .. | Ditto Ditto. 














* Three sheets were rolled from each billet. 


metal before the first pass ranged from 1183 deg. to 1250 
deg., Sei of en Sat eee 0 Ses eee ee eee 
Determination of Motor-Power.—Such results as the 
above are of considerable assistance in settling the correct 
size of the motor for a new mill for a certain required 
output of similar sections. 
Taking as an example the result for the 24-lb. flanged 


t One sheet was rolled trom each billet. 





t Three sheets were rolled from 
each billet. 


for the heaviest pass may be expected to exceed the mean 
power. For instance, it will be seen from the curve in 
Fig. 2 that the maximum power taken by the motor 
was 650 kilowatts, while the average power was 368 kilo- 
watts. This corresponds to a maximum output of 810 
horse-power, and an average output of 460 horse-power. 
A considerable margin should be allowed between the 
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maximum power which is probably required and that 
which the motor can give, as the maximum power re- 
— frequently occurs towards the last passes, when 
material is becoming cold, and a comparatively small 
variation in the temperature of the material is found to 
have @ very considerable effect on the power required for 
rolling. This, of course, assumes that the number of 
passes in the csse of the new mill is about the same as 
that for the old mill, and that the draughts are very 
similar. Should heavier draughts, however, be taken in 
one or two ay me of the new mill, the power must be cor- 
respondingly increased. In any case, experience shows it 
to be desirable that the motor shou'd be able to give as a 
maximum overload a torque corresponding to twice its 
normal full load rating. ; 

Mention has been made above that the maximum 
power may perhaps be required in some of the later 
passes; but if the motor and mill are to give their maxi- 
mum output, the passes should be so that the 
torque which the motor is giving is constant as long as 
the motor runs at about the same speed. 

Fly-Wheels.—The power required to drive most two- 
high or three-high mills is found to fluctuate rapidly be- 
tween wide limits, and in most cases it is found econo- 
mical to use a fly-wheel to equalise these fluctuations so 
as to reduce the maximum power which the motor is re- 
quired to give. 

In many cases, if no fiy-wheel were used, a motor of 
larger size than that which corresponds to the average 
power would have to be ins! in order to deal with 
the maximum power; but the fly-wheel will so reduce the 
maximum power: which the motor has to give that the 
8iz6 ee to the average power can be installed. 
The size of the motor cannot, of course, be reduced below 
this limit, although in some cases it is of advantage to 
provide a still heavier fly-wheel in order to equalise the 
power taken from the supply mains. 

In order that the fly-wheel may equalise the fluctuations 
in the power, the motor and fly-wheel must fall in speed 
as the maximum power is required, to enable the fly- 
wheel to give up its stored energy, and the fiy-wheel 
regains its stored energy again as it is speeded up in the 
interval between the passes. With a direct-current motor 
the necessary fall in speed can be obtained by using a 
compound winding, but with a three-phase motor a 
resistance must be inserted in the rotor circuit, which 
increases the slip of the motor. 

Figs. 1 and 2 illustrate the effect of the fiy-wheel in re- 
ducing the fluctuations of power on a three-p! motor 
driving a sheet-mill. The curve, Fig. 1, shows the fluc 
tuations of power when the slip resistance was cut out, so 
that the fly-wheel could not fall appreciably in speed and 
give any eficial effect. The curve, Fig. 2, shows the 
variation in power when the slip resistance was adjusted 
to its proper value. 

The curves of Figs. 3 to 7, in which the proportion of 
the maximum power which is given by the fiy-wheel is 
shown, were drawn from records taken on a 1200-horse- 
power three-phase motor, direct-coupled to a three-high 
mill having three pairs of housings, rolling flange rails of 
light section. The curve A, Fig. 3, shows the electric- power 
re from the supply circuit as measured by the ammeter. 
Curve B, Fig. 4, shows the variation of speed of the motor 
and the fly-wheel, which had a moment of inertia of 58.5 
foot-tons. These two curves are simultaneous records of 
the recording meters. Curve CO, Fig. 5, shows the variation 
in the stored energy of the fly-wheel given in H.-P. seconds, 
and calculated from the moment of inertia of the fly-wheel, 
and the speed as given in curve B. Curve D, Fig. 6, 
shows the power given out by the fly-wheel or absorbed 
by it as speed decreases or increases. In curve E, Fig. 7, 
the dotted curve is a reproduction of curve A, which 
shows the power taken from the supply circuit. The full- 
line curve shows the actual power required by the rolls, 
and is obtained from the dotted curve by adding or sub- 
tracting, as the case may be, the values of the power 
given out or absorbed by the fly-wheel which are shown 
in curve D, Fig. 6. 

These results show that the fly-wheel has reduced the 

maximum power which the motor is required to give 
from 1980 horee-pewer to 1200 horse-power, while the 
maximum variation in speed was from 163 revolutions 
per minute to 152 revolutions per minute—about 7 per 
cent. variation. 
_ A fly-wheel is most suitabie for equalising fluctuations 
in power where the maxima only last a very abort time, 
and where there is time between successive maxima for 
the fly-wheel to regain its speed. Should the maxima last 
a long time, a much heavier fly-wheel is required, 
because a much larger amount of en has to be given 
up. In such a case as a looping-mill, where the metal 
may be in the rolls for several minutes, it is practically 
impossible to obtain any equalisation with the aid of 
a fly-wheel, and the motor must be large enough to give 
the maximum power required. It frequently happens, 
however, that some of the pass°s follow each other in 
such quick succession that the fly-wheel cannot regain the 
speed in the interval between the passes which it 
lost during the pass in providing the necessary energy 
to take the maximum power; and so with each successive 
pass, although it partly regains its speed in the interval, 
it will gradually drift downwards in speed until a time 
comes when there is a succession of lighter passes or passes 
following at slower intervals, when it can gradually drift 
back again to full speed. 

The fly-wheel must not only be Re gy of dealing with 
the fluctuations of energy requi for each pass, but 
also the total energy which it had to give up as it drifted 
down in speed in order to make up the balance of the 
energy which it was not able to regain in the interval 
between the passes. Such a ry! down in speed is 
very clearly shown in pasees 1 to 5 of the roughing-mill in 
curve B, Fig. 4, and the amount of energy which was 





c= up and regained at each pass is shown in the fol- 
owing table :— 

















| Energy Energy 
“= lg at | Siven up| Regained 
mence- | End of | °¥Fiy- | by Fly- | 
No. of mentof | Pass. pm het heel Diff 
Pass. Pass. | Revolu- | “pune — —e" 
Revolu- | tions per| y;5m0. —- | 
tions per | Minute. | ,oree — | 
Minute. | ‘ower $$ Power 
Secords. Seconds. | 
Roughing Rolls. 
1 163 159 1700 8c0 - 1400 
2 159.8 | 157 1150 200 — 950 
3 157.65 | 154 | 1450 650 | - 800 
4 155.5 | 153 1100 2co. | - 900 
5 153.6 152 | 600 £950 | +2350 
6 169 156.5 1050 1450 + 400 
Finishing Rolls. 
1 160 167 1300 | 760 ~ 5650 
2 158 8 158.3 200 750 + 550 
3 160.3 159.1 800 650 + 350 
4 1€0.5 159.5 450 950 + 500 
5 161.8 | 


"The above table shows that while in the heaviest single 
pass the fly-wheel had only to give up 1700 horse-power 
seconds, yet owing to the drifting down in speed which 
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occurred during the first five passes in the roughing rolls 
the fly-wheel had to give up a total cf 4050 horse-power 
seconds to make up the balance of the energy which it 
could not regain between the In proportioning a 
fly-wheel, therefore, for a definite case, such a possible 
drifting down in the speed should not be overlooked. 
The stored energy of the fly-wheel is proportional to the 
square of the speed at which it is run, and so if it has 
drifted down in speed in the manner descri above, 
and a heavy pass occurs when it has come near its lower 
limit, a much greater fall of s ig required to give out 
a definite amount of energy than would be required at 
full speed. Care should therefore be taken that the fly- 
wheel does not drift down in speed too much, otherwise 
an excessive fall in speed may take i causing delay. 

_ Where a three-phase motor is used, and the fall in speed 
is obtained by placing a slip resistance in the rotor cir- 
cuit, a loss of powef takes place in the slip resistance 
which is proportional to the slip required and to the 
power which the motor is giving. No such loss of power 
takes place in the case of a direct-current motor, where 
the fall in speed is obtained by using a compound wind- 
ing. In consequence of this, with a three-phase motor, 
& less fall in speed is usually allowable than is the case 
with a direct-current motor, and consequently a heavier 
fily-wheel has to be used to give out the same amount of 
energy. The question as to what slip should be used in 
such & case is decided entirely by the cost of power, since 
if a greater slip is employed there is greater cost involved 
due to loss of power, while if there is a less slip the cost of 
the ye &c., becomes more. The slip should there- 
fore selected so that the combined cost of Icss of 
power wasted and capital charge on the fly-wheel is as 
small as possible. 


Automatic Slip Resistance.—It is sometimes stated that 
the logs of power which occurs in providing a slip resist- 
ance for a three-phase motor in order to enable the fly- 
wheel to reduce the peaks which the motor has to carry 
can be avoided by providing an automatic arrangement 
by which the slip resistance is only connected in the 
rotor circuit when the load is such that the current taken 
by the motor exceeds a predetermined limit, and is 
switched out again when the maximum load is passed. 

There is not, however, the saving in efficiency which 
would en at first sight, as the slip resistance remains 
connected in circuit during the periods of maximum load 
(when the power lost is also maximum), whether it is pro- 
vided with an automatic arrangement or not, and it is 
only switched out of circuit during the periods of minimum 
load, when the loss of power is comparatively small. 

The loss which is avoided by the pa poy of an 
automatic slip resistance is only a very small part of the 
total loss in the resistance, and the gain in efficiency 
throughout the agg Ang = when the maximum load occurs 
pretty frequently, been shown by experience to be 
not less than 1 per cent.; though, of course, if the maxi- 
mum load only occurred very seldom, the employment of 
an automatic resistance would enable a greater gain in 
efficiency to be made. 

The employment of an automatic slip resistance, how- 
ever, may be found very useful in obtaining an equalisa- 








tion of the power taken from the supply system, as it can 
be so set as to prevent the current taken by the motor 







from exceeding a predetermined limit, any reasonable 
excess of ony d over that which the motor will give being 
supplied by the fly-wheel. This arrangement, however, 
may involve come rather considerable variations of speed. 
nother advantage of the automatic slip resistance is 
that, when it is employed, the fiy-wheel is able to gain 
speed quickly during the periods of light load; or, in 
other, words, the fly-wheel is able to regain its stored 
energy in a shorter time. . 

From what has been said above it will be seen that it 
cannot be said generally whether the employment of an 
automatic slip resistance is an advantage or nob; each 
particular case must be judged on its merits. . : 

ovens of Electrically-Driven Mill.—\t is almost invari- 
ably found that when a steam-engine driving a rolling- 
mill is replaced by an.electric motor a greater output is 
obtained from the mill, and that when a mill is installed 
for electric driving a correspondingly greater output is 
obtained than would be expected from the experience 
gained in steam driving. 

The rail-mill from which results 1 to 6 in Table I. were 
taken was installed for an output of 100 tons day ; 
but the results show that this figure has been considerably 
exceeded, and 150 tons per day have been obtained a gocd 
many times. The reason why a greater output can 
obtained from an electrically-driven mill than from a 
steam-driven mill is that the spged of the electrically- 
driven mill remains very nearly constant, whatever work 
it is doing, and in this case the speed of the mill was 
much increased when the electric drive was installed. The 
rails were handled by a lever-man and a catcher with 
tongs, and it was found that when the mill was driven 
= steam at 100 revolutions per minute the speed at 
which the rails left the mill continually varied, so that 
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they were not easy to catch, as the catcher never knew at 
quite what speed they were coming. When the mill was 
driven electrically, the speed was increased to about 140 
revolutions per minute, and although the engineers of the 
rolling-mill had some little doubt as to whether it would 
be possible to work at so high a speed, the men found it 
was comparatively easy to catch the rails, because, 
although they were leaving the rolls at a higher speed, 
they always came at thesame speed. The men who were 
working on piecework soon found that they could earn 
more money, and so approached the management to have 
the speed of the mill still further increased, and it was 
then increased up to a maximum of 163 revolutions per 
minute, it being necessary to — up the gas-engine- 
driven alternators in the power-house in order to obtain 
this increased speed. ; 

The fact that the speed did not fall as much as 10 per 
cent., even at the heaviest pass, was also found an advan- 
tage in enabling a large output to be obtained, as there 
were no delays, such as took place when the steam-engine 
was almost stalled by a heavy pass. hy j 

The reason that so steady a speed can be obtained with 
electrical driving is partly due to the fact that the overload 
capacity of an electric motor is much greater than that of 
a steam-engine, and partly because an electric motor re- 
sponds instantaneously to any increased demands for 
power An electric mo‘or which is capable of giving, say, 


A 


— 








1000 horse-power continuously, can work very economically 
when only giving 700 horse-power or so, and is quite 
capable of giving a torque corresponding to 2000 horse- 
power instantaneously. It thas may be said to have an 
overload capacity of over 180 per cent. 

An economic ope pm on the other hand, only 
has an overload capacity of about 25 per cent. more than 
its normal rated horse-power. A steam-engine can, of 
course, be made to gives much greater overload than this ; 
but it would not work economically when giving the average 
power required. As a consequence of this, with a fly- 
wheel of the same weight, the drop in speed for each 
overload is considerably less with an electric motor than 
with a steam-engine, as the motor can provide a greater 
proportion of the power for overload. 

As mentioned above, when a billet enters the rolls, an 
electric motor responds instantaneously to the increase of 
power required; while with a steam-engine, however 
good the governing mechanism a be, the governing 
itself is more or less slow, and the fly-wheel of the 
engine has to carry almost the entire overload for the 
a of the pss necessitating a considerable fall in 
speed. Take, for example, a two-cylinder compound- 
engine with throttle governing. If a billet enters the 
rolls at just about the point of cut off, the engine cannot 
give any more power until the inning of the next 
stroke, however quickly the governor mechanism may 
act, as the increase of power is given by the throttle 
being wider open when steam is being admitted to the 
cylinder. It is quite possible that nearly a stroke of the 
eagine will elapse before the power can increase, and even 
then the power will not increase to the maximum which 
the engine can give, as the low-pressure cylinder will still 
ba working at the reduced power, and cannot receive any 
more steam until the exhaust of the high-pressure cylinder 
takes place. Kiven then, if there is a receiver, the low- 
pressure cylinder will not be working at absolutely full 
power until the receiver ure come up to the 
normal value. It will, therefore, be seen that at least 
two strokes must elapse before the engine has fully re- 
sponded to the increased demand for power. 

If the engine is fitted with a variable expansion 
governor it will be even slower in governing, because the 
high-pressure cylinder will not show any increase in 
power until the original point of cut-off is reached. 








Tt sometimes ha) that when an electrically-driven 
mill is installed capable of a wears meg vy 4 output, 
this output is very much restricted by the slowness of 
handling the material before the rolls ; and so, in order 
to gain the fullest advantage of an in output by 
electric driving, the electrically-driven tilting or lifting 
tables should be arranged to work reasonably fast. 

Flexible Couplings.—As the armature of an electric 
motor, es' y that of a three-phase motor, runs in a 
comparatively small air-gap, it is desirable that the wear 
of the bearings should be as small as possible, in order to 
keep the armature central in the field ; and to secure this, 
motor bearings are always made of very ample surface 
in proportion to the weight of the armature and shaft, so 
that the pressure square inch on the bearings is kept 
very low. It is therefore especially desirable that the 
bearings should not be subjected to ~~ undue strain due 
to the method of drive. Experience has shown that in 
order to avoid such strains it is very desirable that motors 
of large size should drive through a flexible coupling, and 
the satisfactory ruuning which is obtained by the _— 
sion of such a coupling justifies the extra — outlay. 

_ When a motor is driving through ropes, belts, or gear- 
ing, there is considerable side pull on the bearings which 
carry the pulleys or pinion ; while if the motor is coupled 
direct to the mill, it is very difficult to keep the shafts in 
such aligament as to insure that there is no excessive side 
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pressure on the motor bearings. A flexible coupling avoids 
all these difficulties. 

Figs. 8 and 9 show two types of flexible couplings 
which have been very successfully employed in Conti- 
nental rolling: mills. 

In the steel needle coupling shown in Fig. 8 the 
power is transmitted through twenty or more tapered 
steel rods, two of which are shown in section marked A. 

These rods are firmly bolted to the cast-steel disc B, 
which forms half of the coupling, and the far ends rest in 
sockets in diss C, which forms the other half of the 
coupling. 3 

The rods are nob bolted to disc C but rest in spherical 
seatings and are = ee between the two di a 
slotted disc D, which is.cast in one piece with B. It will 
thus be seen that this coupling is constructed entirely of 
steel, and depends on the flexible taper steel rods for its 
flexibility. 

This type of coupling is used with continuously run- 
ning mills where great variations of power occur, and 
also with Ilgner fly-wheel converter sets for reversing- 
mills, where it is used to couple the fly-wheel to the 
variable voltage dynamos. 

In this latter case the stresses continually reverse in 
direction, and the power to be transmitted may very 
suddenly vary from nothing up to 6000 horse-power or 
more. This probably represents as heavy a duty as is 
ever likely to be required of a flexible coupling. 

In the leather bolt coupling, illustrated in Fig. 9, the 
bolts are firmly bolted to one-half of the coupling and 
rest in seatings in the other half, which are bushed with 
leather. These ings are marked A. 

e flexibility in this case is obtained in the leather 
bushings, and not in the rods. 

These two forms of flexible couplings present the great 
advantage over many other types that the taper rods or 
bolts can easily be drawn out, and the armature can 
lifted vertically upwards instead of having to be slid 
sideways, which is often a very troublesome operation. 

Draughts taken with a Reversing Rolling - Mill.— 
Recently several tests have been made on reversing 
cogging-mills to ascertain the work required to roll out 
ingots to different elongations, it being found more con- 
venient to express the results in terms of elongation than 
in terms of the draught taken. q ; 

The electrical equipment for a reversing-mill may be 
briefly described as consisting of an Iigner fly-wheel con- 
verter set and a reversible mill-motor. 7 

The Ilgner fly-wheel converter set, which runs con- 
tinuously in one direction, and requires ly con- 
stant power, is driven from the source of supply, and 
consists of one or more variable voltage dynamos which 
supply current at varying voltage to the reversing-mill 
motors, and a fiy-wheel which equalises the variations in 
the power required by the reversing-mill motors. 








This electrical equipment is working economically in 
the sense that the greatest output is obtained for a given 
capital outlay, if the draughts are taken so that the motor 
is giving constant torque at each this torque being 
the maximum working torque of the motor. 

The above-mentioned results can be used to show how 
the draughts should be taken, so that the motor is giving 
constant torque at each pass. 

The maximum working torque is not the absolute maxi- 
mum torque which the motor is capable of giving, but is 
somewhat less, as a good margin should be allowed, so 
that + 4 ail vom - stalled — = of the 
ingots low the right tem ture. the torque 
in one pass largely exceeds that in the other passes, 
this simply shows that it will be possible to take 
bigger draughts in the other passes, and so the ingot 
could be rolled with fewer and more output 
could be obtained, or else that a less draught should 
be taken in that particular so as to reduce 
the torque, and to enable a smaller motor to be put in. 
The size of a reversing-mill motor, while running at con- 
stant speed, is detérmined entirely by the torque which 
it is required to give; and ifthe size of the motor can 
be reduced, the size of the variable voltage generators 
of the fly-wheel converter set can be correspondingly 
at, involving = considerable reduction in capital 
outlay. 


GURVES FOR COGGING 3-TON INGOT. 


Work done in Metre Tons 





j784,6) 


Full lises show the elongation and work done where the torque 
in each pass is constant, and equal to 90 ton-metres. Ohain- 
dotted lines show the elongation and work done where the 
torque in the last parses is reduced from 90 ton-metres to 55 
ton-metres. Dotted lines show the elongation and work done 
where the draughts in each pass are selected arbitrarily. 





(760.4) . 
Full lines ghow the elongation and torque where the torque in each 


pass is constant, equal to 90 ton-metres. Chain-dotted 
lines show thé elongation and torque where the torque in the 
last passes is reduced from 90 ton-metres to 55 ton-metres. 
Dotted lines show the elongation and torque where the draughts 
in each pass are selected arbitrarily. 


The curve in Fig. 10 is drawn to show a comparison of 
two methods of rolling a 3-ton ingot measuring 19} in. by 
Lees to 174 in. by 174 in. down to 6-in. by 4 in. rail 

illets in eleven passes. 

This curve is taken from the results given by Dr. Karl 
Wendt, of marienhiitte, in his recent paper, pub- 
lished in Stahl! wnd Eisen on April 29 last, and is an 

ment of curve C in Fig. 14 of that paper. The 

curve given ig eo Karl Wendt related to ingots weigh- 

ing 4850 lb. ; but as the ingot in the present case would 

weigh about 6700 Ib., the ordinates of the curve, which 

represent the work required for elongation, are all in- 
creased in the proportion of 6700 to 4850. 

The full lines which are drawn horizontally show the 


_| elongations and work done, corresponding to draughts, 
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which are 80 arranged that the motor gives equal torque 
ab each pass, this torque 90 ton-metres. 


The following table shows draughts taken to obtain 
this result :— 
Pp. Dimensions in Torque. 

—, Inches. Ton-Metres 
ee ve eq 19} by 194 to 17} by 17 oe 
lst es és 18 by 19} to 17} by 17 90 
2nd ae ve 16.8 by 194 to 16.8 by 17 90 
8rd od ee 16.8 by 18.2 to 16.8 by 17; 90 
4th te. We ag 16.8 by 16.4 90 
5th a> ine 14.6 by 16.4 90 
6th os ee 12.6 by 16.4 90 
7th oe ga 12.6 by 13.2 90 
8th es ve 12.6 by 10 90 
9th ‘a vd 9.4 by 10 90 
10th oe 60 6 by 10 90 
llth ee oe 6 by 4 90 

The last two passes are shown as above merely for the 


purposes of compari In an electrically-driven mill it 
would be found better to arrange them somewhat differ- 
ently, in order to reduce the size of the fly-wheel of the 
fily-wheel converter set. This is fully explained later 
under ‘‘ Arrangement of Last Passes.” : 

The dotted lines show the elongations corresponding to 
draughts in the case of a mill for which electric driving 
came under consideration, and where in working out the 
power required the torque was found to vary between 
very wide limits :— 


Dimensions in Torque. 
Pass. Inches. Ton-Metres. 
+s - oe 194 by 194 to 174 by 17. es 
1st . ve~-:194 by 164 to 17} by 16: 186 
2nd yonres 19} by 134 to 17} by 13 164 
8rd oe és 164 by 13 110 
4th 134 by 13 102 
5th 134 by 10. 82 
6th 134 by 8 82 
7th 104 by 8 73 
8th 8 by 8 53.5 
9th 8 by 6 46.5 
10th 8 by 4 53.5 
11th 6 by 4 33 


by a motor capable of giving 90 ton-metres torque, 
in this latter case the motor was required to give 186 ton- 
metres torque in the first pass, and this ually fell to 
33 ton-metres tongee in the last pass. i 
The curves on Fig. 11 show a comparison between the 
torques and elongations in the two cases, the full lines 
representing the rolling out of the ingot when the motor 
is giving constant torque, and the dotted lines the second 
case. 


As mentioned before, the size of a reversing-mill motor, 
running at constant 8 , and the variable pee oyu 
rators of the fly-wheel converter set, is settled entirely by 
the torque which the motor has to give. The motor and 
variable voltage generators would have to be more than 
double the size in order to roll out the ingots with the 
draughts given in the latter case than they would have to 
be in the former case. Z . - 

The driver of an electrically-driven mill has the 
ammeter in the mill motor circuit always in front of him 
and as the reading of the ammeter is exactly proportion 
to the torque which the motor is giving so long as the 
field of the motor remains constant, he is able to see when 
the draughts are being so taken that the motor is giving 
its maximum torque—that is to say, the greatest possible 
output is obtained from the equipment. In order to 
facilitate this the position of the ammeter needle corre- 
sponding to the maximum working torque of the motor 
can be suitably marked. While, as shown above, the 
draughts with an electrically-driven reversing-mill can 
80 valken as to get the maximum output of the mill with- 
out much difficulty, it is impossible to attempt such a thing 
with a steam-driven reversing-mill, as there is no ready 
means of showing the torque which the steam- e 18 

iving, and the question of attempting to e the 

raughts, so as to obtain the maximum output, becomes 
a matter of long experience—that is to say, | and 
error; for if too heavy draughts = © engine is 
stalled; and if the draughts are too light, the proper out- 
put is not obtained from the mill. : 

Arra of Last Passes.—The power required by 
the mill motors of a reversing rolling-mill is continually 
varying from nothing to very high values, and the fly- 
wheel of the fly-wheel converter set is used to balance 
these variations of power, so that the motor of the fly- 
wheel converter set is practically taking constant power 
from the supply circuit. If the mill motor is giving con- 
stant torque during each pass, it will require much more 
energy during the last passes than during the earlier ones, 
as the ingot is becoming longer, and so takes longer to go 
through the rolls. ; 

For example, the oneeay taken by the mill motor 
during the first pass in the first table ve is 360 metre- 
tons, during the tenth pass it is 2150 metre-tons, and in 
the eleventh pass 5700. As the fly-wheel converter set 
for such a case would be driven by a 1500-horse-power 
motor, and the rolls are supposed to reverse from a speed 
of 60 revolutions per minute in one direction to a speed 
of 60 revolutions minute in the other, the energy 
which the fly-wheel would have to give in order to ensure 
that the fly-wheel converter set motor was taking con- 
stant power would be 295 metre-tons for the first pass, 
1750 metre-tons for the tenth pass, and 4750 metre-tons 
for the eleventh pass, the difference between these figures 
and the vious ones re ting the energy that is 
supplied S the motor of the fiy-wheel converter set 
during the pass. If the fly-wheel had to supply so 
an amount of energy as that required for the elevent! 
bnormally, and so it 


visable to reduce the draught ia the last few passes, 
ue which the motor is required to give for these 
reduced draughts being conetpandial 


pass, its weight would be increased a 
18 
the 


ly reduced. 





In the present instance, when the rolling-mill motor is 
supposed to give a ue of 90 ton-metres when running 
at a speed of 60 revolutions per minute, such a motor 
when speeded up by setepecen the field to a speed of 
120 revolutions minute w give a maximum work- 
ing torque of 55 ton-metres. In place of the tenth and 
eleventh passes shown in the first table on this page. four 
passes would be taken, the draught in each pass being 
reduced, but in each case being that corresponding to a 
constant — given by the motor of 55 ton-metres. 

The draughts taken in these passes would be as follow :— 


Dimensions in Torque. 
Pass. Inches. Ton-Metres. 


BG eqnewieen Fad . 9.4 by 10 55 
I eaiaie - 5a cr eainy ura coca 55 
RESEN iin trae connate 6 by 10 55 
Be en te a 6 by 7 55 
13th . aa 6 by 4 55 


The energy which the fiy-wheel would be required to 
supply for the twelfth pass would be 1750 metre-tons, and 
for the thirteenth pass 2950 metre-tons. - It will thus be 
seen that the naximum energy which the fly-wheel has to 
supply for any pass has been reduced by nearly 40 per 
cent., involving a corresponding reduction in the weight 
of the fly-wheel. 

The substitution of four passes for the last two passes 
given in the first table on this page would not be found to 
reduce the output by delaying the work, since the speed 
of the rolls during t four passes would be 120 
revolutions per minute instead of 60 revolutions per 
minute, and as the billet would have been rolled out to 
a considerable length, so that it would take quite an 
appreciable time to go through the rolls, the last four 
passes at the higher speed could be made in about the 
same time as two at the lower speed. 

In conclusion, the authors wish to express their sincere 
thanks to the Siemens Companies for their kindness in 
permitting them to publish many of the results given in 


this paper. 





CATALOGUES. 

Tue Corron-PowpgR Company, LimiTEep, 32, Queen 
Victoria-street, E.C.. have sent us a circular showing 
Mr. F. Marten Hale’s new shrapnel rifle grenade. This 
consists of a specially designed grenade on the end of 
Son, which can be thrown about 450 ft. with a service 
rifle. 


Messrs. W. H. Roy and Co., 30, Spring Gardens, Man- 
chester, have sent us a pamphlet having special reference 
to condensing and wauabendinn, The Roy cooling-stacks 
are very simple and are arranged in order to divide u 
the water as much as possible so as to expose it with 
the ascending air, to retard the fall of the water, and to 
ensure for the air as free a passage and as great a velocity 
as possible. 

A pamphlet from the Alexander Manufacturing Com- 
pany, 42, Moor-lane, E.C., have lately published a list of 

d and belt-driven single-head screwing-machines and 
accessories. These accessories include three types of 
cutting-off fixture, a tap-holder, &c. The machines are 
fitted with self-centering vices, and some of the patterns 
have automatic release. Bench and pillar patterns are 
illustrated. Prices are given. 


Messrs. John Holroyd and Co., Limited, Perseverance 
Works, Milnrow, near Rochdale, have just published a 


new list relating to milling-machines, including horizontal, | q 


universal, slab-millers, duplex, railway-axle ving, 


be key-bed ip og ener 9 hexagon, cam, an 


machines for hinge-milling, nut-milling, &c. Dimen- 
sions and particulars are given, in fact, for a very 
large number of machines coming within this desig- 
nation. 

From the Chi Pneumatic-Tool Company, Fisher 
Building, Chicago, U.S.A., there has come to hand a list 
of Franklin air-compressors. Particulars are given of a 
large number of compressors, ranging in capacity from 
about 200 to over 2000 cubic feet of free air per minute. 
The machines include two steam cylinder and compound- 
engine compressors of single or double air stage. Others 
are - belt-driven, and some are shown mounted with 
electric motors. 


Mr. T. Scott Anderson, Royal Insurance Buildings, 
Sheffield, has sent us twa booklets, one of which deals 
with the electrical manufacture of steel on his process, 
and the other with electrolytic copper recovery. Both 
little pamphlets are interestingly written. The first de- 
scribes the furnace advocated by Mr. Anderson, which is 
of the smothered-are type, and gives notes on the reduc- 
tion of ore, and the making of steel from scrap,&c. The 
second describes a process of production of copper direct 
from the ore. 

The Armoured Tubular Flooring Company, Limited, 
53, Victoria-street, Westminster, S.W., have sent us a 
pamphlet describing their patent system of concrete 
flooring, which is made up of reinforced-concrete webs, 
between which are placed light, hollow concrete tubes, 
the whole being fimished with a top layer of concrete. 
The webs are about 10 in. apart, and of depth, of 
course, to suit the load, &c. This type of floor has been 
rated as ‘‘ Full Protection” by the British Fire-Preven- 
tion Committee. 

A new publication has reached us from Messrs. J. W. 
Jackman and Co, Limited, Caxton House, Westminster, 
S.W., in the form of a list of foundry requisites. This 
list contains a mi assortment of articles, such, 
for instance, as letters, core vent. wicks, mallets, rammers. 
cha; nails, hammers, perforated tin chaplete, baskets, 
leather ing, core-boxes, dowel-plates, moulders’ tools, 
brushes, -cans, sieves, &c.; while among the 





larger. articles are ladles, barrows, grinding hines, 
mills, riddlers, &c. 

From Messrs. Siemens Brothers and Co., Limited, 12, 
Queen Anne’s-gate, Westminster, we have received sec- 
tional catalogues dealing with Siemens’ pyrometers. 
thermo-couples, and protecting tubes for thermo-electric 
pyrometers, electrical testing instruments, &. Each 
pamphlet is well illustrated, and the descriptions inte- 
restingly written, so that the leaflets scarcely partake of 
the nature of catalogue matter. The pamphleton ‘‘Elec- 
trical Testing Machinery” consists, we note, of a reprint 
of an article that recently appeared in the Electrician. 


A large pamphlet comes to hand from the Niles- 
Bement-Pond Company, 111, Broadway, New York, 
devoted to Niles boring-mills. ey range in size from 
comparatively small 30-in. machines with single head 
fitted with turret-tool box to large 20-ft. mills. Many 
patterns are shown electrically driven. Several sizes of 
the extension pattern mill are illustrated. In these the 
standards can be moved near to or away from the table, 
so as to accommodate occasionally work of abnormal 
diameter. 

The “‘ Buffalo” automatic injector is the subject of a 
new pamphlet issued by Messrs. Green and Boulding, 
Limited, 28, New Bridge-street, E.C. This injector is, 
of course, well known, some 33,000 being, it is stated, in 
use. The “‘ Buffalo” steam-jet pump is also noticed in 
this catalogue ; this apparatus works on the ejector prin- 
ciple. Other matters noticed include Tripp metallic 
packing, the “‘Star” steam-cylinder indicator, a gauge- 
glass cutter, sight-feed oil-pumps, boiler-tube scrapers, 
globe and angle-valves with renewable seats, and other 
fittings and apparatus. 

We have received from Messrs. John Musgrave and 
Sons, Limited, of the Globe Iron Works, Bolton, a copy 
of their new catalogue, containing a capitally illustrated 
description of the Zoelly steam-turbine, for the manufac- 
ture of which they hold a licence. A series of useful 
tables are appended to the catalogue proper, and a large- 
scale temperature-entropy diagram is also included. This, 
however, suffers from the disadvantage of being plotted 
to Continental units, and thus is not specially suited to 
the requirements of British engineers. We note also that 
the dryness fraction is called on the chart the specific 
quantity of the steam, the word ‘“‘quantity” being 
apparently a misprint for ‘‘ quality.” The chart extends 
well into the superheated field, but no indication is given 
as to whether the data from which the curves here are 
plotted are modern or based on Regnault’s old results, 
which are now known to be incorrect for superheated 
steam at high pressures. 


A new catalogue has reached us from Messrs. Lacy- 
Hulbert and Co., Limited, 91, Victoria-street,S.W. This 
well-illustrated catalogue contains matter relating to 
‘* Boreas” compressors for different purposes, some belt- 
driven and others mounted for electric driving. One pat- 
tern is especially designed for railway-brake work, while 
in another, mounted on a low carriage, the compressor is 
driven by a l-engine, being intended for use as a 
portable appliance for railway work. Other ty of 
compressors include vertical machines for belt or electric 
drive, compound compressors, and large compressors for 
working pneumatic tubes. A small electrically-driven 
machine is shown for compressing up to 300 lb. per square 
inch, for filling cylinders for supplying f-starting 
evices, &c,, on motor-cars. Vacuum pumps of various 

tterns also figure in this catalogue. some steam, some 
Pelt, and some electrically driven. Portable compressor 
plants fitted with petrol or electric-motors are shown, 
suitable for various purposes. The latter portion of the 
catalogue is devoted to ‘‘ Boreas” pneumatic drills, inclad- 
ing reversible patterns, to grinders, hammers, rivet forges, 
air-hoists, sand-sifters. automatic electric controllers for 
starting or stopping electrically-driven compressor plant, 
according todemand for air, &c. 








SreamsHip Reparr.—We have received from Mr. John 
Marshall, of 14, West Bute-street, Cardiff, an account 
of the replacement of a broken tail-shaft in, the large 
steam-tue Dolphin, belonging to Messrs. S. Pearson and 
Sons. This vessel was lying in fairly deep water in the 
harbour at Sulina Cruz, on the Pacific Coast of Mexico. In 
the ep the propeller was first removed by a diver, 
and then the tail-shaft was drawn in towards the engine. 
To prevent the inrush of water, the diver slipped into the 
stern-tube a taper wooden plug, around which was an 
india-rubber ring to make it water-tight. This was forced 
in and afterwards secured by means of a wooden chock 
wedged in between the head of the plug and the rudder- 
post. The new tail-shaft was then put in place. Between 
the fore-and-after sleeve there were fitted wooden battens 
to make up the space between the sleeves, and to render the 
shaft of the same diameter throughout its length. These 
battens were kept in place by bands of copper wire laid 
in grooves prepared in the battens to receive them. When 
the new shaft was in the stern-tube the packing and the 
gland were and screwed up sufficiently to pre- 
vent a rush of water. A jack was then placed at the 
inner end of the shaft, which was forced into its place. 
pushing out the plug from thestern-tube. The propeller 
was put on by the diver, and finally hammered up by 
means of a dolly slung and manipulated from the deck 
and guided below by the divers Mr. Marshall desires to 
learn if the operation of replacing a tail-shaft has ever 
before been accomplished without putting the ship in dry 
dock, and he suggests that his experience in this instance 
leads him to think that such an operation might be carried 
out in mid-ocean, provided, of course, that the weather 
was sufficiently propitious. 
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‘‘ENGINEERING” ILLUSTRATED PATENT 
RECORD. 


Compitep By W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPEOIFI- 
CATIONS UNDER THE ACT OF 1907. 
’ mber of views given in the Specification Drawings is stated 
7. ae where none is mentioned, the Specification is not 
i rated. 
Where inventions are communicated from abroad, the Names, 
&c., of the Communicators are given in italics. 
Copies of Specifications may be obtained at the Patent Office, Sale 
ranch, 25, oe ay Buildings, Chancery-lane, W.C., at 
the uniform pri 
the advertisement of the tance of a Complete 
Ti en is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 
Any person may, at any time within two months from the date of 





the advertisement of the a nce of a Complete Specij “ 
give notice at the Patent O of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 
ELECTRICAL APPARATUS. 
23,116. M. Railing, M. Solomon, and H. E. Crocker, 
Beingham. = Carbons. [7 Figs.) Octo- 


ber 10, 1907.—This invention relates to carbons for electric arc- 
lamps of that class furnished with metallic cores. The invention 
consists in passing a wire longitudinally through the carbon, 
then through a transverse hole in the wall of the carbon and 
then bending it over the top of the latter into the core, or passing 
it entirely through the carbon, — it over the top outwardly 
and then into the hole ; or alternatively passing it over the top of 
the carbon in the manner last referred to, and securing it by a 
metal band passed round the carbon formed separately or in one 
with the flat strip, and securing it, if required, by a little solder. 


Fig. 4. 
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gisthe carbon. A small hole f is made in the wall of the carbon 
‘at a little distance from its upper end. bis the wire, which is 
flattened at c. The round portion of the wire is threaded through 
the hole f down the canal a of the carbon, the flattened portion 
¢ being drawn up close tothe hole. The flattened end is then 
led alongside the carbon towards the top and bent over the 
iatter into the canala. When the canal is filled with the flame- 
producing material, the wire end i is firmly fixed in position 
permanently and cannot become loose in any way. By placing 
the end i of the wire inside instead of outside of the wall of the 
carbon the wire is less liable to be broken. (Sealed September 
24, 1908.) 


16,431. C. H. Stearn, Westminster, and C. F. 

‘opham, Kew Gardens. Incandescence Electric 
Lamps. [13 #‘gs.] July 17, 1907.—This invention relates to 
incandescence electric lamps with two or more filaments in 
series, and with each filament contained in a separate glass 
container, such that both, or all, of the containers can be mounted 
in close proximity or near to each other, in one holder, or 
support, of insulating material. The object of the invention is 
to provide such holder, or support, with spring conductive- 
pieces, so arranged and connected with the conducting wires that 
the circuit through all the filaments of the lamps is completed by 
sliding, or screwing, the conductive ts of the containers so 
that they are engaged by, and are ia contact with, the said 
spring conductive pieces, the said spring conductive-pieces being 
situated in, and protected by, the insulating material of the 
holder, or support, but capable of ly access for testing, with- 
out taking the lamp apart. Each filament is enclosed in a cylin- 
drical glass container provided with asocket piece 3 with project- 
ing contact-pins, one for each of the leading-in w:res of the 




















filament, the said pins being recessed. The holder for the several 
containers consists of a disc-like part 6, with a rim and cover 7, 
screwed on the part 6, the eaid holder being made of insulating 
material. To the rim of the 6 spring conductive-pieces 8 are 
ured, the said pieces 8 formed, at their ends, with 
projections for en ng with the recesses in the pins of the con- 
‘ainers when the said pins are passed through openings therefor in 
the cover 7 in line with the openings 15 in the rim of the part 6, so 
that a filament bridges a gap bet the ducive pieces 8. 
To the end conductive-pieces 8 are connected one of the ends of 
wires 12, the other ends of which are affixed to the contact-pieces 
in the means of attachment at the upper part of the piece 6. 
When the lamp is in use, the current passes into the lamp through 
ne of the wires 12, through the first spring conductive-piece 8, 
thence through the first filament, then through the next conduc- 
've-piece 8, then through the second filament, and so ¢n through 
‘he several spring conductive-pieces 8 and filaments successively to 





the lamp. When a filament fails, of course the lamp is extin- 
i To find which 
filament has failed, a non-conductive piece 17 carrying contact- 
equivalent to that of a fila- 
the holes 16 in the part 6 successively, 
so that the contact-pieces 18 and resistance successively bridge 
the gaps between the conductive-pieces 8 by means of the contact- 
pieces 18 coming against the opposite ends of two adjacent spring 
conductive-pieces 8, and when dg! which was bridged by the 
filament which has failed is reached, and the said gap is brids . 
the remaining filaments become incandescent, and it is then known 
that the container of the filament at this place has to be removed 
and replaced by a container with a sound filament, and when this 
has been done the lamp is again in condition for use. 
September 24, 1908.) 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


3462. G, L. Morton, Sutton Coldfield. Gas-Pro- 
ducers, (2 Figs.) February 15, 1908.—This invention relates to 
gas-producers. ¢ producer is contained within an iron shell A, 
and is lined with refractory material B. The first air-opening OC 
is arranged at about the level of the top of the fuel for combustion 
for supplying heat for distillation of the raw fuel which is charged 
through a feed-hopper D into the approximately vertical space 
above the first air-opening. At the primary air-inlet level supple- 
mental openings c!, c?, with air-shafts co, are provided, the 
number, position, and size of these supplemental openings vary- 
ing according to the size ma mag and the quality of the 
fuel to be used. They sho be placed to provide at each 
point in the body of fuel a proper proportion of air to fuel 
to ensure the maintenance of the desired temperature. From 
the primary air-inlet point the wall E of the generator is 
slo) back, and at the bottom of the slope a supplementary 
air-inlet e! is provided. The slope is formed to co nd 
to the natural slope of the fuel, or a littfe sharper—that is, to 
cut the slope of the fuel; the fuel then packs well, so that no 








space is left between it and the wall. This sloping wall E is con- 
structed of refractory material, and forms a radiating surface 
providing an efficient heating for the fuel in the neighbourhood ; 
moreover, in use, the tendency for the gases distilled off from the 
fuel seems to be to follow this wall in their path down the pro- 
ducer. This, in conjunction with the air-inlet ¢}, is of very great 
value, as the gases are subjected to an efficient heat during their 
through a considerable body of well-packed fuel, and the 
air is then introduced, which consumes any free carbon present. 
The air-inlets are arranged in the neighbourhood of the sloping 
roof or wall, and between the primary inlet and the step at the 
bottom of the wall, so as to form a zone of high temperature at 
this part, through which the distilled gases have to pass. Below 
the air-inlet ¢1 the generating space narrows down again, and is 
finished with a enggerns grid e? at the bottom ; here a com- 
partment F is formed, closed against the entry of air by a door. 
This serves for taking out the ashes, &c., when required. Beneath 
this the sah-apace J? is formed. The gas-outlet G is arranged 
below the bottom of the fuel column. (Sealed September 24, 1908.) 


GUNS AND EXPLOSIVES. 
20,672. The Whitehead Torpedo Works (Wey- 


mouth), and E. Lees, epmenth. Auto- 
© Torpedoes. [3 Figs.) September 17, 1907.—The 
present invention relates to the engines of automobile torpedoes, 


and it has particular reference to toi lo engines of the single- 
acting enclosed type, having three or more cylinders radially 
mounted around a central crank-chamber and using compressed 
air, either hot or cold, or some other suitable fluid, as the source 
of power, the exhaust fluid escaping into the crank-chamber and 
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thence through the tail-shaft. The chief object of this invention 
is to ensure that the working parts within the engine casing 
shall be kept free from sea-water and efficiently lubricated, and, 
when using hot gases for propulsion, that the said parte shall be 
kept comparatively cool and free from objectionable deposit. 
According to this invention, instead of the exhaust gases from 
the cylinders exhausting into the crank-chamber and escaping 
therefrom into the tail-shaft C as heretofore, the exhaust takes 
place by way of branch es D connecting the valve-chambers 





the last spring conductive-piece 8 and attached wire 12, and from 


on the outside of the casing of the crank-chamber. The passag 

F communicates with a similar passage F! formed on the outside 
of — casing G, which surrounds the revolving tail-shaft 
CG, communicates with the interior thereof through an open- 
ing G! and apertures in the tail-shaft. The said open and 
spastaees are located abaft the after bulkhead of the crank- 
¢ ber, and by this means the hollow tail-shaft can be closed 
with respect to the crank-chamber by a partition C2 located near 
the after crank-cheek. The exhaust connections from the other 
pair of cylinders are in like manner connected by branch pas- 
sages D! with a water-jacketed passage F2 formed on the oppo- 
site side of the crank-chamber casing, and communicating with 
the interior of the revolving tail-shaft through the passage F%, 
opening G2, and apertures in the tail-shaft. In the arrangement 
shown, the water-jacketing of the passages F and F? is effected 
by allowing free access of the sea-water around the exterior of 
the crank-chamber ; consequently no actual casing in of the 
water-jacket is necessary. In order to prevent accumulation of 
fluid pressure within the crank-chamber, caused by leakage of the 
fluid past the various ton-ringe, a relief-valve H is conve- 
niently located in the tail-shaft, and normally closes an opening 
formed in the partition 02 a the action of a spring. When 
the re in the crank-chamber increases above the pressure 
existing in the tail-shaft, the valve opens against the action of the 
—, Me the balance of pressure is restored. (Sealed September 
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PRINTING AND ALLIED MACHINERY. 


21,794. A. Carter. Bournemou and W. M. 
Richard, J. M. M. and W. C. 5 
London, Printing Machines. [2 Figs.) October 2, 1907. 
—This invention relates to the taking-off apparatus of Wharfe- 
dale printing machines, and consists of improved means for 
working the tapes and-laths. The taking-off apparatus consists 
of one set of tapes carried on a pivoted frame adapted to rise to 
a horizontal position after removing the sheet from the cylinder, 
and to deliver the sheet on to a second set of tapes, from which it 
is transferred by laths to a delivery-board. A vertical rack is 
employed, acting on a ratchet or free wheel connected to the 
second set of tapes. These are operated intermittently in one 
direction only on the downward or upward movement of the rack. 
The first set of tapes work alternately in both directions. In one 
end of the flyer-frame A is mounted the pivoted frame B carrying 
the + y b, on to which the sheets are fed as they are removed 
from the printing cylinder C. The pivoted frame B is raised or 
lowered by the bands D g over rollers mounted in extensions 
of the frame A. The other end of each band is connected to the 
extremity of a lever E carried in a bracket of the frame A, and 
operated by means of the vertical rod F bearing on the arm e, and 
receiving its movement through the lever f and cam /!. e 
tapes are driven, through the drum b! and a chain 2 with 





sprocket wheels U3 and b4, by the vertical rack G. The flyer-frame 
A carries the second set of tapes H, which are worked inter- 
mittently, in one direction only, by means of the rack G and a 
oe et ye through a mae or log any * device 
to the eg! carrying p 8, over W the tapes H pass. 
The frame A also carries the lathe J mounted on rg which 
slides in a slot at each side of the frame, and is operated through 
connecting-bars by the lever E. The extreme outward position 
of the lever E is shown by the chain lines in Fig. 1. The opera- 
tion of the apparatus is as fol :—When the sheet is released 
by the grippers, it is held by rubber rollers, which push it on 
to guiding-fingers directing it upwardly on to the first set of tapes 
b. These are moved by the rack G and chain 12, and 
carry the sheet clear of the cylinder, upon which the lever E 
comes into operation and moves to the right, pulling up the frame 
B through the connections D until the pivoted frame lies within 
the flyer-frame A and is practically horizontal. At this point 
the rack G reverses its movement, and uently reverses the 
movement of the tapes b, which eject the sheet on to the second 
set of tapes H. These are moved through the rack G only in one 
direction, and carry the sheets to the right at the succeeding 
operation of the rack. The lever E, on its movement to the right, 
takes the sheet which is being thrown off by the ta H on to 
the laths J, and deposits the sheet on the delivery (Ae- 
cepted July 15, 1908.) 
PUMPS. 


5107. C. H. Scott, Gloucester. Air-Compressors. 
{1 Fig.] March 6, 1908.—This invention relates to electrically- 
driven air-compressors and comprises a regulator of the different 
tial piston type controlling the movement of the motor-controller 
switch, in which the movement of the n is controlled by the 
automatic increase and reduction of the area available for the 
passage of a liquid from one compartment to another of a reser- 
voir inte between one or each end of the piston cylinder 
and the source of pressure with which it is connected. e con- 
troller-switch is actuated through any suitable gear by the move- 
ment of the rod a! of a differential piston a working in a cylinder 
b, which at one end—viz., that corresponding with the smaller 
end of the piston—is directly connected with the air main through 
the pipe c, while the other end is in free communication with a 
reservoir d, which contains oil or other suitable liquid, and is 
divided into two compartments by a transverse é. This 
partition is pierced and fitted with one or more non-return valvee 
J of adjustable lift, which open to allow the liquid to move into the 
cylinder b, also with an adjusting or screw-down valve g. 





passag: 
of one pair of cylinders with a water-jacketed passage F formed 





us in one direction the oil or the like can pass — through 
all the valves from one compartment to the other of the reservoir, 
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while in the other direction it can only pass through the atpenies 
valve g, which can be set to give as low aspeed as desired. The 
outer com ment of the reservoir is connected by a pipe with 
a distributing cylinder communicating with the air-main at one 
end and open to the atmosphere at the other end, and fitted with 
a piston loaded to withstand any desired pressure, there being as 
many such pipes connected with the distributing cylinder as there 
are compressors or controller-ewitch regulators, these pipes 
being arranged to be uncovered in succession, 80 as to communicate 
with the pressure end of the distributing cylinder when the pres- 
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sure in the main exceeds a predetermined value. When any such 
pipe is uncovered the pressure of the air-main is admitted to the 
reservoir of the corresponding regulator, and the differential piston 
moves rapidly under such pressure to the “ off” position, while 
when the movement of the distributing cylinder piston establishes 
communication between the pipe and the open end of the cy- 
linder, and thus reduces the pressure in the liquid reservoir to 
that of the atmosphere, the return movement of the regulator 
piston can be effected only at a slow speed —- the closure 
of the non-return valves. (Sealed September 24, 1908.) 


RAILWAYS AND TRAMWAYS. 


1297. H. A. Thomson, Perth. Switch-Point Mecha- 
nism, [1 Fig.) January 20, 1908.—This invention has reference 
to an improved construction and arrangement and combination 
of the parts of switch mechanism whereby the points and 
switches of railways may be smoothly operated. The switch 
mechanism is fixed outside the track, and is operated by means 
of a weighted lever-handle 9. 1 is a metal casing in which a 
spiral cam or worm is ted on a spindle 2. The cam engages 
through the medium of a conical roller 5 with a pull-and-push 
bar 4 which is fitted to slide in a groove formed in the casing 1. 
One end of the bar 4 is attached to the pull-rod of the points. 
Two springs 6, 7 are inserted, one at each end of the worm. The 
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action of this mechanism is as follows :—On operating the lever 
handle 9 to produce sliding motion of the bar 4, the springs 6 
and 7 absorb the end thrust and tend to prevent breakage of the 
mechanism. When motion is given to the lever handle 9 by a 
train passing trailing ways through the points, the springs 6 and 
7 act as cushions and absorb the impact of the weight. The 
lubricating of the springs 6 and 7 is performed by pouring a small 
quantity of oil through the hole 8 into the cylinder bore. The 
circular motion of the cylinder laps the oil up its slo ends 10 
and on and along the spindle 2 to the springs 6 and 7. It will be 
seen that the sole object of this invention is to cushion the end 
thrust of the cylinder while the switch mechanism is in opera- 
tion. (Sealed ember 24, 1908.) 


16,233. _J.8. Todd, Epping, F. R. Wade and J. R. 
Jones, Bir ham, "Portianent - Way. (12 Figs.) 
July 15, 1907.—This invention consists of a — construction 
of metal key or wedge ada to wedge or hold the rail in posi- 
tion in the chair. e key is made of two independent, but corre- 
spondingly formed, pieces of flexible sheet-steel a, b, and these 
two parts are held together by a bolt ¢ parallel to the web d of 
the rail. These parts forming the wedge are made of a piece of 
metal bent in such a manner as to have two nearly parallel or 
actually parallel sides a and e, and b and / respectively, which 
sides are of different lengths ; the parallel sides a and e being 

















connected by a more or less arched part g, and the sides ) 
and f being similarly connected by the arched part Ah. The 
shorter sides are also bent to form shoulders or abutments i 
and & at the junction of the said sides and the arches, while 
the ends of the longer sides @ and b are bent round at right 
angles to form short jections 7 and wt. Each arched part is 
provided with a hole for the bolt c, and when two of these parts 
are inserted end to end, with the arches outside, between the 
jaw n of a chair and the web d of the rail and the bolt ¢ is passed 
through the holes in the arches and its nut o is screwed up, th 
arches g and h tend to flatten by the pressure put on them by th 


> 





nut o, with the result that the rail is held securely in the chair 
by the wedging action. The short projections / and m on the 
two parts abut, and in the example shown they are long enough 
to just touch the bolt. (Sealed September 24, 1908.) 


SHIPS AND NAUTICAL APPLIANCES. 


25,941. Hoskins and Sewell, Limited, and C. 
Johnson, Bisminghem. Berth Partitions. (6 Figs.) 
November 23, 1907.—This invention has relation to itions for 
use in connection with ships’ and other berths, and in connection 
with ships’ between-deck tings, and has for its principal object 
to provide an improved portable partition which is made up from 
sections of corrugated sheet-iron or other sheet-metal or material, 
and is adapted to be detachably applied to the side or end of a 
ay or other berth of the “‘ emigrant” type, in which the side 
and end members of the frame are capable of shearing to admit of 
the berth structure conforming to the rake or internal conforma- 
tion of a ship. According to the invention, the partitions are 
entirely independent of the berth structures to which they are 
applicable, being constructed or made up either by a single one 
of the sections shown in Fig. 1, as in the case of an end partition, 
or from two or more such sections, in the case of a side partition, 
and these sections have to be separately applied to or detached 
from the berth end or side rails whereon the partitions are 
mounted. Each individual section is made up of two or more 
upright panels a}, a2, consisting of pieces of corrugated sheet- 
metal whose meeting edges are arranged to overlap and are per- 
manently connected to one another, so that each individual panel 
is capable of limited sliding movement relative to the other 


































































































(25,941) 











component panel of the partition section, so that when the said 
section is hooked on to or otherwise applied to the members c 
of a berth atructure which is in an inclined position, the sliding 
connections enable the various panels to preserve perpendicular 
positions and to remain parallel with one another and with the 
stanchions or pillars d by which the berth frames are supported. 
The fact that the panels of each section are free to slide vertically 
relative to one another enables the whole of the attachment hooks 
e to drop fully home on to, and to find their proper seating upon, 
the inclined members of the berth structure to which the par- 
titioning is applied, and also enables the outer edges of the end- 
most panels to be extended up to or beyond the centre lines of 
the berth stanchions, and to still remain parallel therewith, so 
that no crevices or openings are left between the said partition 
edges and the stanchions to militate against the privacy of the 
berths, which are enclosed or screened off by the partitions. 
The sliding connections between the overlapping edges of the 
component panels of the partition sections may be made by 
forming slots f in the edge of one panel, while the overlapping 
edge of the next panel is provided with corresponding studs f! 
provided with heads or the like to retain them in engagement, 
and to serve as means for fastening or holding together the 
panels. (Sealed September 17, 1908.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


7334. W. Geipel, London. Stop-Valves. [4 Figs.) 
April 2, 1908.—This invention relates to fluid conduit stop-valves 
of the kind in which the fluid control is effected at a part which is 
constricted with respect to the general cross-sectional dimension of 
the conduit, in order to reduce the size and weight of the valve 
and the power required to operate it, and it has for its object to 
construct valves of the character referred to in such a manner 
that when used in horizontally, or substantially horizontally, dis- 

conduits there is no liability of liquid becoming trapped 
where undesired. This is a disadvantage which obtains with 
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valves of the character referred to as hitherto constructed, and 
militates against their use in many services, as in steam-supply- 
pipe arrangements, where water of condensation is liable to accu- 
mulate. ding to the p invention, the constriction in 
the valve-casing is so disposed that when the latter-connects two, 
say, horizontally-aligned pipes and the valve is open, a passage- 
way results, the bottom of which does not extend above the 
general level of the bottom of the interior of the connected pipes. 
The valve-casing a is provided with a gate valve ), which is free 
to be moved bya screw ¢ and hand-wheel d from the position 








indicated, representing the valve open, into the housing e whe» 
it is desired to close the valve. The nozzle portions f, g c: 
the valve-casing a may conveniently be circular in cross-secti: 
wherever taken, but in lieu of the circles representative there: ; 
being concentric, as heretofore, the same are in the improve } 
valve tangent to a plane which is perpendicular to the planes of 
the said circles, and contains the longitudinal bottom line of tt > 
interior surface of the pipes connected to the said valve. In ths 
way it will be seen that no obstruction is offered to the flow «: 
liquid from one pipe to the other through the valve ¢. (Seal:.’ 
September 17, 1908.) 


11,839. W. Beardmore and A. Speedie, Glasgow. 
Steam-Su heaters. (2 Figs.) June 1, 1908.—This inven- 
tion has for its object to improve the construction of steam super- 
heaters for locomotive boilers, of the type in which there is pro- 
vided a fire-tube shell of such depth and contour as to fit within 
the smoke-box without structural alteration to boiler or smok: - 
box. According to the invention, there is arranged in the smoke- 
box A of a locomotive boiler B a superheater, the shell of which 
consists of two channel-irons O, D, and a front plate E. The 
channel-irons are of a breadth to suit the space between the tube- 
plate G of the boiler and the blast-pipe H without necessitating 
alteration to either smoke-box or boiler. One channel-iron C is 
bent into U-shape to form the sides and bottom of the shell. 
The upper edge of this channel-iron at opposite sides is turned 
out to form a seat for the second channel-iron D, which is flat and 
forms the top of the shell. These channel-irons C, D are riveted 
at one side to the boiler tube-plate G, and the opposite side of the 
space thus enclosed is closed by the front plate E, which is of a 
































contour similar to the contour of the channel-irons. The front 
eS E has apertures formed in it opposite the apertures in the 

oiler tube-plate G. and the boiler fire-tubes J are of such length 
that they extend through the space enclosed by the superheater 
shell. The tubes J are into position and withdrawn through 
the apertures in the front plate E of the superheater, and to enable 
this to be done the parts of the tubes J which extend through the 
superheater are of increased diameter, the enlarged part permit- 
ting the tubes to be expanded steam-tight into both the boiler 
tube-plate G and the front plate E of the superheater, and also 
giving increased heating surface. A steam-pipe K leads from the 
steam space in the boiler B to the opposite corners of the upper 
side of the superheater, and a series of baffles L, arranged diago- 
nally as shown, segregate the tubes J into groups and constrain 
the steam to travel ively t the tubes of successive 
groups until it reaches outlets M at the bottom of the superheater, 
from which outlets the superheated steam is led by pipes N as 
desirga. (Sealed September 24, 1908.) 


MISCELLANEOUS. 


26,526. A. E. Jones, Fiume, Hungary. Liquid- 
Fuel Burners. (2 Figs.) November 30, 1907.—This invention 
has for its object a proce&s of, and means for, effecting the spray. 
ing of liquids, and more particularly of combustible liquids, with 
a view to facilitate the ignition and rendering the extinction of 
the flame more difficult. The process consists in sending under 
pressure both the combustible and another fluid of different 
specific weight independent of each other simultaneously into a 
single chamber through tangential passages, and then discharging 
the whirling mass through an orifice smaller in diameter than the 
chamber, with a view to utilising the energy of both the com- 
bustible and fluid to produce rotation, and breaking up the com- 
bustible into a cone of fine particles on issuing from the orifice 
The body a of the burner comprises a chamber )) with a discharge 
nozzle c, preferably cylindro-conical. Parallel with the longitu- 
dinal axis of the burner there are formed two passages f and g, 
which may be diametrically opposite each other. These passages 
communicate respectively with the central chamber } through 
guide-passoges h and i arranged tangentially to the said chamber 


Fig.i. 
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b (Fig. 2). The operation is as follows :—The combustible under 

ressure to be sprayed is introduced into the chamber ) through 
fhe passages f andA. At the same time compressed air, at the 
same pressure as that acting on the combustible, is supplied 
through the passagesgandi. Owing to the tangential arrange- 
ment of the passages A and i, the combustible and the comprested 
air assume a movement of rapid gyration inside the chamber /, 
so that the mixture passes through the orifices of the nozzle in 
the form of a rapidly-rotating stream having the greater part 0! 
the combustible in the external layers and the greater part of the 
auxiliary fluid near the axis, owing to the different specific weights 
On issuing from the nozzle the combustible in this stream breaks 
up into a cone of fine particles. The advantages obtained under 
this invention are as follow: —The condition of fine spraying 
imparted to the combustible ejected under such conditions faci! 
tates the ignition, and at the same time renders the extinctiou 
of the flame produced more difficult. The discharge orifice ©! 
the nozzle c need not be a capillary orifice, so that obstructions ar 
totally avoided, which is not the case with appliances haviis 
very small spraying orifices. (Sealed September 17, 1908.) 
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BEVEL-GEARED LIVE BACK-AXLES 
FOR MOTOR-CARS. 


One of the most important of the modern 
motor-ear is the live back axle, which carries the 
differential gear and main bevel drive. In the early 
pleasure cars of the heavier type these were usually 
placed on & cross-shaft, from the ends of which 
chains conveyed the power to the road-wheels, which 
revolved on an ordinary fixed carriage axle. This 
had the great advantage that the axle could be 
pought ready-made, from the makers of carriage 
axles, suitable for carrying any weight required, 
therefore this important part did not need design- 
ing. For many years previous to this, however, it 
had been found by the traction-engine makers that 
the live axle was the best for hard work, and steam- 
lorry builders soon had to follow their lead and 
adopt it. Tricycles had also been built for years 
with live axles of rather different pattern, and 
motor-tricycles and light cars were soon made with 
axles of the tricycle pattern, which were afterwards 
modified to take the bevel drive neces for the 
usual position of engine and gear-box. e use of 
this type of axle has ~—y extended till it shows 
signs of becoming universal, not only for pleasure 











sary to fit chain-cases, and these together will weigh 
a good deal more than the bevel drive and dif- 
ferential. In order to get the best results, however, 
the stresses on the various parts must be very care- 
fully calculated. The amount allowed per square 
inch will naturally depend on the quality of the 
steel used, and it is not. possible here to go into the 
question of the various special steels which have 
been lately introduced. It may, however, be 
pointed out that tensile tests alone are of little 
use in determining the safe stress under alternat- 
ing stress and shock, and that comparatively few 
makers who profess to use steel of extraordinary 
tensile strength carry higher loads.on it than more 
ordinary steel will carry with perfect safety. 

For all moving parts subject to alternating stress 
an allowance of 12,000 lb. per square inch, and for 
fixed parts of 15,000 lb. per square inch, appears 
to correspond very closely with actual practice, the 
load being taken with the full complement of pas- 
sengers on board. Considering the fact that 
pleasure cars have the axle completely insulated 
from any real shock by the pneumatic tyre, and 
that they only run a very ad shorter time than 
most kinds of machinery, one would expect that 
these stresses might be exceeded ; but, on the other 
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—_, ng also for the lighter types of commercial 
vehicie, 

The earlier attempts at this pattern were, how- 
ever, not always successful, as many of them were 
constructed by cycle-makers and others with little 
mechanical knowledge, who were incapable of cal- 
culating the stresses, and it was largely due to 
their defects in design that the fixed axle and 
chain drive were often preferred. A study of some 
of the older desi shows that the stresses were 
often unnecessarily great, while little care was 
taken to make the size of the parts proportionate 
to the stresses they had to stand, and screw-threads 
and square shoulders were sometimes placed where 
the stresses were test. The consequence was 
that although the weight of the whole was unneces- 
sarily great, the essential parts were often too weak 
and broke, 

In designing a live axle, obviously the most im- 
portant point is that it should be amply strong 
‘enough for the weight it has to carry, and that the 
wearing parts should be large enough for the work 
‘they have todo. With care in design there should 
now be no difficulty in making an axle run with as 
few breakdowns and repairs as any other machine. 
Many will do so, but the fact that even a fort- 
night’s running in the recent 2000-mile trial proved 
too much for some shows that there are others 
which are very defective. On the other hand, 
special care should be taken to keep the axle as 
ight as possible. The largest item'in the expense 
cf keeping a car is usually tyres, and while this 
's Increased by any addition to the weight, it is 
especially so when the weight is on the axle, and 
ot carried on the springs. There seems no reason, 
‘owever, why the live axle should be heavier than 
the fixed one, as the latter has to have large chain- 
wheels and chains, and it is now being found neces- 





hand, it is not well to cut the axles too fine, as 
pleasure cars are always liable to be overloaded, 
and failure of an axle at high speed may be disas- 
trous. Commercial cars, on the other hand, though 
not so liable to overloading, run on solid rubber or 
iron tyres, and have to stand continuous use. 

In all the following examples the working stress 
will be taken asa maximum of 12,000 1b. per square 
inch for moving pry and 15,000 lb. for fixed 
parts. For the sake of comparison, all the figures 
are drawn for axles having the same sized crown- 
wheel, 12 in. in diameter, 4 ft. 6 in. wheel track, 
and 34-in. wheels ; and all to carry the same — 
—a total of a.ton on the wheels, the sizes of the 
parts being calculated according to the formule 
given below. 

The ordinary live axle consists of a casing, which 
does not revolve, containing the bevel drive and 
differential gear, and two revolving half axles, each 
fixed to one of the road-wheels at one end, and the 
differential wheel at the other. The middle part 
of the casing, containing the bevel and differential 
gear, is generally a casting, while the outer part 
enclosing the revolving axles.is a tube. The spring 
seatings and brake attachments are castings or 
stampings fixed to the tubes. 

The general arrangement of the earlier patterns, 
in which the casing is split vertically in the middle, 
is shown in Figs. 1 and 2. In these figures the 
errors in proportion and detail which characterised 
some of the older patterns are avoided. In order 
to get a satisfactory combination of strength and 
lightness, it should always be remembered that 
the actual gear-wheels and forgings are light in 
comparison with the casing which contains them, 


and that therefore the latter should be made as | be 


small as possible in proportion to the former. The 
bevel-wheel should, therefore, fill the casing as com- 








pletely as possible, consistent with working clear- 
ance. The differential wheels and pinions also 
should be made of good diameter, as the extra 
weight is negligible, and they have often been 
made too small and have broken. The tube-casing 
of the axle should be carried out so as to get the 
outside bearing as close as possible to the Sivter 
wheel, and so reduce the bending moment. The 
revolving axle is subject to a bending moment at 
the outside bearing ; this moment diminishes to zero 
at the differential, and the axle can therefore be 
tapered down. Calculations for the stresses on the 
various parts will be given later. 

In order to make a good manufacturing design 
the axle should be arranged so that as large a range 
of gears as necessary can be used in it without 
alteration to the casing, and that as few patterns 
as possible are required. For the former it is 
necessary to allow clearance for both the pinion 
and bevel-wheels for both the highest and lowest 
ratios which are ever likely to be required. Prob- 
ably a range of from 2 tol to 4 to 1 will generally 
meet the case, and the axle, as shown, will take 
these, as suggested by dotted lines. To reduce the 
number of patterns it is necessary to make the 
right and left-hand parts of the axle as far as pos- 





sible interchangeable, as they can then be made in 
twice the numbers they can if not so, and a pro- 
portionate saving in cost effected. With the ordi- 
nary ‘‘direct drive” the shaft of the bevel-pinion 
is in the centre of the car, and therefore the axle 
must be split along this line. If the differential 
is placed in the centre, as shown, the two parts 
of the revolving axle are of equal length and inter- 
changeable, and it is ible to make the two 
halves of the axle-casing, differential-cage, “c., 
interchangeable also. If the wheels of the differ- 
ential are mitre-wheels, it is also possible to 
make them the same pattern as far as the teeth go, 
and they will then be cheaper to cut, or they may be 
stamped from the same die if stamped. The spring- 
seats and brake-supports are interchangeable. As 
shown, the bevel-pinion is overhung and carried on 
a long bearing, and this has many advantages, 
especially where the shaft is carried in a long tube 
forming the radius rod. Sometimes it is not over- 
hung, but has a bearing on each side of it, as in 
Fig. 3. This relieves the shaft of a bending stress, 
but is not generally so satisfactory. It is difficult 
to make the inside bearing e enough to take its 
proper share of the work, and should it wear, an 
undue pressure me poraga on the outside one. The 
plan involves placing the differential out of centre, 
and err pene | ~ one patterns are required 
for the right and left-hand portions of the axle, and 
the casing is not so convenient to put together. . 

In order properly to consider the different 
methods of construction of the axles, it is n 
to work out the various stresses to which they are 
subject. The casing of the axle is subject to bend- 
ing stresses, due :— 

1. To the weight of the car resting on the springs. 

2. To the weight of the gears and casing in the 
middle of the axle. 

3. To the driving and braking efforts. 

The first two are vertical, and the third hori- 
zontal. The casing is also subject to a twisting 
stress from the driving and braking efforts. 

In order to take out these correctly, it is neces- 
sary to know the weights on the various parts. To 
really accurate in this, one must also allow 
for the weights of the various parts of the axle 
itself, Thus, if we take the examp’e of a car with 
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‘a weight, when loaded, of a ton on the back 
wheels, the weight on the spring-seats will be this, 
less the weight of the axle and wheels. Let us 
assume that the weight on the springs is 174 cwt., 
the weight of the axle being 14 cwt., and that of 
the wheels themselves 1 cwt. The weights for 
each end of the axle will then be:—On wheels, 
1120 lb. ; on revolving axle, 1064 lb. ; on spring, 
980 lb. 

‘ The principal vertical stress on the axle-casing 
is the vertical bending moment due to the weight 
on the springs, and is uniform from spring-seat to 
spring-seat, and diminishes to zero at the wheel- 
track. It is found as follows :—Bending moment 
= weight on one spring x distance from spring- 
seat to wheel-track, all dimensions being in inches, 
weights in pounds, and the bending moments in 
inch-pounds. For the example taken, assuming 
5-in. distance from spring-seat to wheel-track :— 


Bending moment = 980 x 5 = 4900 inch-pounds. 


The vertical bending moment is increased in the 
centre of the axle by the weight of the gear and 
casing. To get out the bending moment due to 
this and the weight of the axle itself absolutely 
accurately, it would be necessary to take the effect 
of each part and draw a diagram of bending 





to truss it, as shown in Fig. 2, and in this case the 
greatest bending moment will be at the end of the 
tie-rod-—that is, practically at the spring-seat. The 
tube here is usually amply strong enough for the 
bending stress, as it has to be a certain thickness 
and size for other reasons; but it may be as well 
to take out the stresses. These are for a tube, as 
shown, 2} in. outside diameter and } in. thick. 
5720 A 

oo = 13,590 lb. per equare inch. 

32 \ 2} 
The bending stresses at any other part of the axle 
can be ascertained from diagrams in a similar 
manner. 

Where a tie-rod is or tery should -be strong 
enough to take the whole of the vertical bending 
stress, as if it is attempted to divide it between 
the tube and the tie-rod, there is likelihood of the 
whole coming on one. In this case the tensile 
stress on the tie-rod is 

Bending moment at centre of axle 
Distance of tie-rod from centre of axle 

In our case this distance is 7 in., and the tensile 

stress therefore 


= = 916 lb. 














moments; but this is quite unn » as the 
only part which has any serious effect is the casing, 
&c., which for all practical purposes may be re- 
garded as concentrated at the centre of the axle, 
and the effects of the tubes, shafts, and brake 
attachments are so small that they may be dis- 
regarded. The bending moment is then 


Weight at centre x width of wheel-track 
= 


If we regard two-thirds of the weight of the axle 
as concentrated at the centre, it will probably be 
fairly correct for a design in which lightness is well 
considered, but this will, of course, have to be 
modified with the design of the axle. Taking this, 
however, our axle weighs 14 cwt. (exclusive of the 
wheels), so the bending moment will be 


113 x 64 © 1512 inch-pounds. 


The total bending moment at the centre of the 
axle is 
4900 + 1512 = 6412 inch-pounds. 


It is convenient to draw a diagram of the total 
bending moments as in Fig. 4. In this, AA are 
the wheel-tracks, B the centre of the axle, and CC 
the spring-seats. The dotted lines show the bending 
moments due to the weight on the springs and of 
axle respectively, and the full lines the two com- 
bined. The horizontal bending moment due to the 
braking and driving effort is limited by what will 
make the wheels slip on the ground. This depends 
on the coefficient of friction between the tyre and 
road, as to which there are no very accurate data. In 
practice, a coefficient: of 0.4 seems to be sufficient 
to allow for, judging from practical results. No 
doubt, higher values are obtained experimentally 
with the car at rest, but these are a deal 
modified when the car is running, and the weight 
on the wheels varies with the roughness of the road. 
Allowing this, the maximum horizontal bending 
moment is 

Weight on wheels x coefficient of friction x distance 

from spring-seat to wheel-track. 
For our example 
1120 x 0.4 x 5 = 2240 inch-pounds. 


It must be remembered that for this the full weight 
on the wheels is taken, not that on the springs. 

The direction and amount of the combined vertical 
and horizontal bending moments can be found by 
drawing a triangle of forces, as Fig. 5, from 
which it will be seen that, in this case, the bendin 
moment is increased at the spring-seat to 5720, an 
that its direction is 23} deg. from the vertical, 
inclining forward or aft, according to whether the 
car is going forward or backward, and whether the 
stress is due to braking or driving. 

It is very usual to have a tie-rod under the axle 








The bending moment is found as before for the a “ 
tube, but it must be remembered that the weight on 
the axle itself must be included, so that it is for our 
axle, taking the distance from outside bearing to 
wheel-track as 2 in., 

1064 x 2 = 2128 inch-pounds, 
The horizontal bending moment is 
1120 x 0.4 x 2 = 896 inch-pounds ; 
and by drawing a triangle of forces as before we 
find the total bending moment 2310 inch-pounds. 

The easiest yt of finding the proper size of axle 
is to take out the twisting moment equivalent to 
the combined twisting and -bending moment as 
follows :— 

Equivalent twisting moment = B + \/B? + T?, 
where 


\ Fig. 5. 
























































and the area, for a stress of 12,000 lb. per square 
inch, is 0.0763 square inch, whence diameter = 
0.312 in. As the rod is generally screwed, it would 
probably not be wise to allow quite such a high 
stress, but to make it 4 in., as shown. 

It will be seen that the stresses on the axle 
depend very largely on how near the spring-seats 
are to the wheel-track, and therefore they should 
be kept as near to it as possible. Many cars have 
been built with the springs much more than 56 in. 
from the wheel track, often 8 in. or 9 in., with pro- 
portionate increase of bending moment. 

The revolving axle is subject to a twisting 
moment due to the driving and braking effort and 
a bending moment due to the weight. The twist- 
ing moment is uniform from end to end, but the 
bending moment is maximum at the outer end of 
the bearing and diminishes to zero at the differen- 
tial wheel. The maximum twisting moment is 
limited by the coefficient of friction, and assuming 
this to be 0.4, is : 

Weight on wheel x 0.4 x radius of wheel, 
or, for our example, 
1120 x 0.4 x 17 = 7616 inch-pounds. 

The size shaft to take this at 12,000 Ib. per 
square inch :— 

*/ 7616 x 5.1 


= 1.48 in. in di : . hi 
12 000 1.48 in. in diameter, practically 14 in. 








B is the bending moment and T twisting moment, 
or, for our axle, 
2310 + ./2310? + 7616? = 10,276 inch-pounds. 
The size necessary at 12,000 lb. per square inch 


8 /10.276 x 5.1 _ F , am 
12,000 1.63 in., practically 18 

The bending moment reaches zero at the differen- 
tial wheel, and therefore the shaft can be tapered 
down to the size necessary for the twisting moment 
only. It theoretically also reaches zero at the 
wheel-track, but in practice there are other causes 
of bending stress than the overhang of the wheel. 
The car may be on uneven ground, and also there 
is a considerable bending moment when going 
round a corner, due to the side pressure at the 
rim of the wheel. It is also common to use a spare 
wheel, fixed outside the ordinary one, in case of a 
puncture. In practice the maximum twisting 
moment so greatly exceeds the bending moment 
that with ordinary amounts of overhang the above 
formula gives quite good results, as the maximum 
bending and twisting moments seldom occur at the 
same time; but with overhangs of less than abovt 
2 in. it is not wise to assume that the bending 
moments will be proportionately reduced. As the 
strength of an axle goes up in proportion to the 
cube of its diameter, and the extra weight of 
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making it a trifle larger is negligible, it is not wise 
to make the outside end of it too small, failure 
being a very serious matter at high speeds. 

The longitudinal shaft carrying the bevel-pinion 
is subject to a twisting moment due to the driving 
effort, which is limited, as in the case of the axles, 
by the coefficient of friction. It is 

Twisting moment on each axle-shaft x 2 
Ratio of gear : 

It will be observed that the smaller the ratio 
between the bevel-wheels the greater the stress, 
and therefore the smallest ratio the casing is 
designed to take should be allowed for. If this is 
2 to 1, as in our example, the twisting moment 
will be the same as that on the axles. 

Where the pinion is overhung, there is a bending 
moment also from the pressure on the teeth. The 
maximum pressure is as follows : — 

Twisting moment on axle-shaft x 2, 


~~ Mean radius of crown-wheel 
in our axle, 





7616 = 2 _ 9901 Ib. 
5.25 
The bending moment is the pressure multiplied by 
the overhang, which should be taken to the centre 
of the teeth ; with a width of teeth of 1} in. this is 


2901 x 0.75 = 2176 inch-pounds. 


Combining the bending and twisting moments as 
for the axles, we find that the size of the shaft 
should be 1.62in. The general practice is not to 
make it as big as this, and it is not likely that a 
shaft over 14 in. would be used. It must be re- 
membered that the maximum twisting moment is 
a very rare event, as it only occurs on such occasions 
as when the wheels are made to slip by the brake, or 
a sudden use of the clutch, and when the smallest 
ratio of bevel-wheels—i.e., the highest gear—that 
the axle will take are in use. This is not a common 
combination, and most people who have cars geared 
very high drive them with special care. Even with 
the highest gear in use the ordinary working stress 
on a pretty good and fairly flat road will be under 
3000 Ib. per square inch with a 1}-in. shaft. 

Similarly, with a 1%-in. axle the stress under 
these conditions is under 6500 lb. with the car fully 
loaded, and less if partly loaded, as is often the case. 
The great disadvantage of the above form of axle 
is that it is impossible to either repair or even 
examine any part of it, or to change the ratio of 
the gear, without completely removing it from the 
car and dismantling it. This is very troublesome 
and expensive, and the result is that it often does 
not get examined when it should be, and that 
repairs cost far more than necessary. Fig. 3 shows 
a slight alteration which improves this, the bevel- 
pinion being carried on a separate piece, which can 
be removed. This allows of the pinion being re- 
moved, and the rest of the gear more or less ex- 
amined, but is not very satisfactory, as the pro- 
peller-shaft has to be taken down, and even then 
the gear can only be seen from under the car. 
This construction does not make the cost of remov- 
ing the other parts of the gear any less, while it 
adds a joint, with some expense and weight, and 
it is hardly better than Fig. 1. 

Figs. 6 and 7 show a much-used arrangement, 
which allows of far more complete inspection. In 
this the casing is not split vertically, but horizontally 
on the line of the axle. The top half can therefore be 
removed, and the gear examined without any other 
part being taken from the car. As, however, the 
casing forms part of the axle carrying the weight, 
it may be necessary to jack up the car when this is 
done. If carefully designed, it makes an exceilent 
job ; but it is not easy to arrange so that the bevel- 
wheel and differential can be removed without dis- 
mantling the axle, though the pinion and its bear- 
ings generally can. The car-body also comes very 
close to the axle, and interferes with the accessi- 
bility. The casing is somewhat heavier than in 
Fig. 1, as it is practically necessary to have flanges 
to bolt it to the tubes at each end, in addition to 
those to hold the two parts together. The joint in 
Fig. 1 is also turned at the same setting as the 
rest is machined, and therefore it will be a little 
cheaper. 

Most of the above faults are remedied in the 
design shown in Figs. 8 and 9. In this the part of 
the casing connecting the tubes is in one piece, with 
20 joint, but has a faced joint just behind the centre 
of the axle, to which a cover is bolted. In this axle 
there is only one faced joint ; this has no strain trans- 
mitted through it, and so it is not liable to Jeak oil, 





and does not need so many bolts to hold it together. 
It is therefore both lighter and cheaper. The axle 
is very accessible indeed from the back of the car, 
while all the parts can actually be seen running with 
the weight on them. None of the stresses on the 
axle pass through any bolts. This type of axle ma 
have the casing made globular, as shown, in whic 
case the joint is a turned one, or it may be made 
exactly to fit the gear-wheels if preferred. The latter 
is theoretically slightly lighter, but will probably 
need heavier flanges and more bolts and nuts, so 
there will not be much in it. In several cars this 
type of axle is so arranged that the whole of the 
gear-wheels and differential can be removed with- 
out taking down the axle, as vill be shown later, 
and altogether it seems the’ best arrangement 
there is. 
(To be continued.) 








NEW SHIPBUILDING WORKS OF 
SMITH’S DOCK COMPANY, LIMITED. 
(Continued from page 433.) 

In a preceding issue (see page 432 ante) we gave 
a general description of the new shipbuilding yard 
and graving-docks now in course of completion on the 
Yorkshire side of the River Tees, in close proximit 
to Middlesbrough. This is a new enterprise whic 
is being carried out by Smith’s Dock Company, 
Limited, a company which, although known under 
its present name since 1891 only, is of very old 
standing, seeing that it was formed by the amalga- 
mation of the firm of T. and W. Smith, founded in 
1782, with that of H. S. Edwards and Sons, founded 
in 1768. Both these firms had always been engaged 
in the repairing of vessels on the Tyne, and had 
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added to their speciality that of ship construction. 
The chairman of Smith’s Dock Company, Limited, 
is. Mr. James H. Edwards, and the managing 
director is Mr. Launcelot E. Smith, both being 
descendants of the original founders. The com- 
pany own extensive shipbuilding and repairing 
premises on the Tyne at South and North Shields, 
which they decided, as stated in our previous article 
above referred to, to increase by a similar instal- 
lation on Tees-side, after a favourable report on the 
site had been handed in by their engineer, Mr. J. 
Mitchell Moncrieff, M. Inst. C.E. 

General Data.—The new site they now own was 
purchased by them from the Cargo Fleet Iron Com- 
pany, with the concurrence of H.M. Commissioner 
of Woods and Forests, and of the Tees Conservancy 
Commissioners, and the portion of the new plant 
which we propose now to describe more particularly 
is that which comprises the construction of the two 
graving-docks. These are illustrated in Fig. 4, 
above; in Figs. 5 to 15, on page 606; and in Figs. 16 
to 27, on our two- plate. Dock No. 1 measures 
550 ft. inside length, and 67 ft. in breadth between 
the entrance-walls, the depth being 26 ft. on the sill 
at high-water of ordinary spring tides ; Dock No. 2 








has for its corresponding measurements 450 ft., 61 ft., 
and 26 ft. The docks are capable of dealing with 
the largest vessels now uenting the Tees, and 
have been designed with a view to being lengthened 
at a moderate cost, should future requirements 
demand such an extension. As will be seen by 
reference to Fig. 17, Plate XLII., the breadth of 
the body of both docks is ter than the breadth 
at the entrance, and this will allow an ample clear- 
ance between the sides of the vessel and the inside 
dock-walls. The dock-floors are 4 ft. 6 in. below 
the top surfaces of the blocks, which are on a level 
with the sill at the entrance, this greatly facilitat- 
ing the cleaning, repairing, and painting of ships’ 
hulls when docked. The pump-room and suction- 
well are located between the two docks, and near 
their entrance ; the pumps are electrically driven 
by current supplied from the Cleveland and Durham 
Electric Power Company’s station located near the 
Grangetown railway station. 

Cofferdam.—The work was commenced by the 
construction of a water-tight cofferdam surrounding 
the site which the two docks were to occupy; the 
cofferdam has been left where it was built, the side 
parallel with the river, at the dock entrances there- 
fore, only having been removed. The work con- 
tinued with the excavation for the dock-walls and 
floor foundations, and with the filling up and 
levelling of the site adjoining the docks for the 
formation of the dockyard andshipyard. Previous, 
however, to any actual construction work being car- 
ried out twenty-one borings were made, from 
November, 1905, to January, 1906, both on the 
site of the proposed docks and on that of the ad- 
joining shipyard. The water-tight cofferdam, illus- 
trated in Figs. 5 to 8, page 606, was rectangular in 
plan, measured 694 {t. in length and 298 ft. in width, 
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and was built of a continuous line of close she: t 
piling (Figs. 6 to 8), formed of timber and iron- 
work, carried down to a depth of at least 3 ft. into 
the clay subsoil. Sluices, three in number, were 
provided in the cofferdam, in order to ensure its 
safety should it become flooded at any time during 
the period of constructing the docks, also to provide 
for the testing of the dock-gates and sluices. 
Excavation Work.— The excavations for the 
docks were carried down to the levels shown in 
Figs. 9 and 10, on page 606. The whole of the 
ground affected by the excavations was strongly 
timbered and strutted. The excavations for the 
dock-walls were made in trenches covering the full 
width of the walls, measured from the back of the 
walls to the longitudinal side gutters in the floors 
of the docks, Fig. 19. Those for the toes of the 
walls directly adjoining the longitudinal side gutters 
of the dock-floors were cut cleanly to the required 
slopes, so that on the removal of the dumpling 
excavation for putting in the dock-floors, the latter 
could be efficiently keyed down by the slope under 
the toes of the walls. Where at these places the 
ground was found to consist of water-bearing strata, 
the excavation was carried deeper, so ag to allow of @ 
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greater height of concrete wall-toe. The excavations 
for the pump-room and suction- well (Fig. 16 and 17) 
were carried out simultaneously with those for the 
two main dock-walls forming the longer sides of 
the pump-room; the entire length from outside 
to outside of the end walls of the pump-room and 
suction-well was taken out as one large trench, of a 
width extending from the longitudinal side gutter 
of one dock to the longitudinal side gutter of the 





over the whole width of 24 ft. between the inner | the walls, and not towards them. Part of the filling, 


not used for filling. 





jx Inside Sheet Piling 693: it~ >| 


56 Spaces each of 12.0=672.0° 








WEST SIDE 


og ene rae merperies ha 8 Crerertrryrercre ret FREE 








297! 1'"-——>i 
‘0° 
oe 
TTT 


OCK WN? 2. 











DOCK WN?1. 





NORTH END 




















SA ie 











NX # D 
J i. 
SOF 
~ . oy L> 
% = 
Per 
iy fs 
7) 
So of. 
4 ft: 
~~ 
Reet 
HE i‘ 
ST SD 
| See ose eeeee +s » FAST SUE 
‘Ee 4c 
= 30:0" _-+ § 
¢ ny ar 7 











- 
es ut. ~~, § 
| Rtig. Tie Ro em 
S 
© 
L 


Grougd Level, “Pa 


‘0° ~ConcreteBi 45 
ReON pee ®e 





-#& 


4-—--12'6" -----+e------- 21:0" -----------, 




















Boundary 








44.00 
: 
=. = 
—— ES 
— 
42-95 











| Datum oe oe on T.C.C. Tide Gauge 

















~=-~-=-— 20 
WO.S.T. iia 
END ELEVATION 








dock-walls, the river mud overlying the compact | when we visited the site a few weeks ago, was being 
sand was cleared off before any filling was de-| carried out in the rear of the shipbuilding berths by 
posited behind the outer walls, the dock-ends, or| using molten slag brought from the neighbourinz 
the inner dock-walls. The whole surface of the 
Sapte excavated was also cleared of the river mud. 

e mud was removed from off the site, and was On the completion of the dock entrances and tie 
The rudder-well in both 
docks (see Figs. 16 and 17, which illustrate the 


blast-furnaces. Several hundred thousands of cubic 
| yards of slag have been utilised for this purpose. 


removal of the river face of the cofferdam, the who!s 
lof the ground between the entrances and the river 


Fig.6. 
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other. The excavations were carried down to their 
finished depths only when the concrete could be 
deposited at once on the finished surface. The 
excavation work was proceeded with throughout by 
hand, and in most of the bottom parts very heavy 
clay was encountered, which had to be blasted ; 
lumps of clay weighing as much as 15 cwt. were 
then removed bodily. 

For a distance of 15 ft. from the back of the 
outér dock-walls, from the back of the sheet piles 
of the inner curved ends of the docks, and also 





Dock No. 1, also Fig. 21) was completed before 
any concrete work was deposited on the dock 
bottom directly surrounding the well. With the 
exception of the river mud, the whole of the ma- 
terial excavated was used for filling, to make up 
the dockyard to within 6 in. of the finished levels 
or slopes ; all filling was deposited in thin layers 
and carefully consolidated. ‘The filling behind the 
walls and ends was made to slope downwards from 
the walls (see Fig. 19 on our two-page plate), so as 
to create a tendency for the backing to slide from 





frontage was excavated to the width shown in Fig. 4. 
The Tees Conservancy have dredged the river-bed 
to a depth of 15 ft. below the zero of their tide 
gauges up to the line of the works. 

Concrete Work.—The cement used throughout 
for the concrete work complied with the British 
Standard Specification for Portland cement as 
issued by the Engineering Standards Committee. 
The concrete throughout the docks consists of 1 
part by measure of Portland cement, 2 {parts of 
sand, and 3 parts of gravel. This was thoroughly 
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mixed by machine, and used immediately it was 
mixed. Men were constantly employed to tread, 
shovel, and ram each block of concrete as it was 
deposited in its place, and the ramming and 
shovelling has been as thoroughly done at the 
backs of the walls as for their front faces. The 
conerete is perfectly solid, free from any inter- 
stices, and thoroughly water-tight throughout the 
entire work. The concrete throughout the whole 
of the dock-walls has been deposited in blocks with 
vertical ends and horizontal beds, all ends and beds 
being broken by a key, and not laid on a con- 
tinuous plane. The different courses also break 
joint vertically. The floors and sills have also 
keys between the adjoining blocks. The central 
20 ft. width of floor carrying the keel-blocks and 
containing the steel rail reinforcement (Fig. 19) is 
in blocks of the full width of 20 ft.; the sill-blocks 
are the full width of the sill, from apron to dock- 
floor. Neither the sill nor the floor concrete have 
any horizontal joint, but have been carried up to 
the full depth from the ground level to the top of 
the concrete in one continuous operation. The 
floor of the pump-room was made in the same 
way; the concrete was thoroughly worked and 
beaten round the steel reinforcing cross-girders and 
rails, and the floor was keyed into the surrounding 
walls. The foundation bolts and suction and dis- 
charge pipes have been concreted up in their 
respective positions as the work proceeded, the 
greatest care having been taken to ensure complete 
water-tightness of the contact between the concrete, 
the pipes, and the bolts. The greatest care was also 
taken in laying the concrete around the greenheart 
hollow quoins and sills, In Figs. 11 to 15, on page 
606, we give the details of the piling and of the 
apron at the river front of the shipyard. The dock 
apron and entrance are illustrated in Figs. 20 to 22 
on our two-page plate. 

Steel Reinforcement of Concrete Work.—The rein- 
forcement of thecentral 20-ft. width of thedock-floors 
and the ties of the cross-walls forming the pump- 
room ends between the inner dock-walls consist of 
flat-bottomed steel rails, weighing 75 lb. per yard, 
bent as shown in Fig. 19. ‘The rails were bent to 
shape hot. The reinforcement of the pump-room 
floor consists of steel I-beams, 24 in. by 74 in., 
weighing 1001b. per foot, of British standard sec- 
tion, and a large number of bull-headed steel rails. 
These beams and rails have been embedded in the 
concrete. We propose to illustrate the pump- 
room construction in a future issue. 

Timber Work.—The sills and hollow quoins are 
made of greenheart ; each hollow quoin is of two 
pieces, dressed smooth and true, fitting each other 
accurately throughout. The joint-faces were coated 
with white lead, and the timbers were bolted to- 
gether and tothe concrete with wrought-iron bolts, 
as shown in Figs. 23 to 25. The quoins are accu- 
rately plumbed to the mould of the heel-posts of the 
gates, and form perfectly water-tight joints with 
them without the aid of any special material. The 
sills are in two separate pieces, dressed straight and 
true on both exposed faces. The joints of the green- 
heart pieces to each other and to the quoin timbers 
fit perfectly throughout ; they are bolted to each 
other and to the concrete by wrought-iron bolts, and 
form perfectly water-tight joints with the clapping 
sills of the gates, there being no additional mate- 
rial to ensure water-tightness. The longitudinal 
timbers, shown in Figs. 19 and 26, which form the 
seating for the keel-blocks are of American pitch- 
pine, and are concreted up in the chase which was 
left for them in the dock-floor. The keel-blocks 
are of Koglish oak, each block being built up of 
four parts, and fitted with a pine capping-piece 
14 in. wide, 3 in. thick, and 5 ft. long, and with a 
pine splitting-piece of the same dimensions. The 
oak blockings are bound on each end by wrought- 
iron welded straps 24 in. wide and 2 in. thick. At 
three points in each dock bracing timbers are pro- 
vided to connect four sets of blocks together, to 
prevent them being kicked over by the forefoot or 
heel of a vessel when this is being set on the blocks. 
‘This bracing consists of longitudinal oak timbers 
about 16 ft. in length, which stretch over the set of 
blocks which they consolidate. The inner ends of 
both docks are built of longitudinal steel ribs and 
Baltic redwood sheet-piling, creosoted. All ex- 
sosed seams have been caulked with oakum and 
payed with pitch. The ribs are of mild steel of 
bridge quality to the British Standard Specifica- 
tion, and are bedded with intermediate bearing- 
plates upon the vertical distributing joists set in 
the ends of the dock - walls, the bearing-plates 








having a npene 4 fair bearin m the joists over 
their whole surface. The wall of concrete has been 
strongly rammed round and between the bearing 
joists. The upper surface of the ribs is filled with 
cement concrete, so as to avoid any possibility of 
— finding its way between the concrete and the 
steel. 

Fig. 27 is a section through the longitudinal 
sleeper, showing the fixing of the track rail carry- 
ing the crane. The latter is seen in the general 
cross-section of the two graving-docks in Fig. 18 
of our two-page plate. 

(To be continued.) 
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Hydraulics of Rivers, Weirs, and Sluices. 

Mouitor, C.E., Mem. Am. Soc. C.E. 

John Wiley and Sons. [Price 8s. 6d. net. 
Mr. Motirtor, in writing this book, seems to have 
been actuated by a desire to do justice to the 
memory of the late Ritter von Wex, an Austrian 
engineer of repute. For some unexplained reason, 
this authority, on whom the author looks with a 
respect akin to veneration, has been neglected 
by writers on hydraulics, for a careful search 
through the literature of the subject has revealed 
only one reference to his work. We may, there- 
fore, be excused if we plead ignorance to his merits 
or the extent of his researches. But certainly his 
claims are well championed here, where we pre- 
sume not only the theory but the notation is due 
to his initiative. Both seem a little unfamiliar, 
even Chezy’s well-known formula V =c./mi takes 
on a strange and forbidding appearance, while 
other well-known expressions become unrecognis- 
able owing to the addition of terms introduced 
with the intention of giving greater accuracy 
than was possible with the older formule, which 
did not aim at including many of the variable 
conditions always attending hydraulic problems. 
Great insistance seems to be placed on the 
principle that the energy stored in a moving 
mass of water is not expended entirely in 
ag neg of flow through contracted orifices, 

ut that a large portion of the energy is lost as 
impact against all objects causing obstruction or 
contraction. But practically this thought does not 
carry us very far, because theoretically and sepa- 
rately all the disturbing elements affecting water 
in motion can never be taken into account. There 
are residuals whose sum is not resolved in detail. 
The author contends that the ‘‘ rational formule,” 
which is his favourite expression for the equations 
exhibited here, give the true influence of all the 
hydrostatic and hydrodynamic pressures, as well as 
the effect of the dimensions of the weir, or other 
obstruction, on the discharge. Even admitting 
this, it is still necessary to employ empirical con- 
stants, reducing factors, which more or less im- 
perfectly embrace the sum of all omitted effects due 
to adhesion, cohesion, contraction, friction, &c., 
in order to bring the theoretical values into har- 
mony with those which are observed. The author 
would admit this necessity ; but he urges, correctly, 
that with imperfect theory those constants which 
are derived from experiments made under very 
limited conditions are inapplicable and misleading 
outside the scope of the experiments from which 
they were obtained. But with an improved theory 
there is less risk of error from extrapolation, and 
the behaviour of water in large water-plants ma 
be inferred with safety from observations made wit 
small models. It is the chapters dealing with such 
coefficients that we are inclined to regard as the 
most valuable part of the book ; for in this section 
we have a collection of the results derived from the 
most reliable experiments that the author could 
trace. These include those made by Francis, 
more than half-a-century ago, and which have 
been repeatedly quoted; others by Fteley and 
Stearns, Lesbros, Boileau ; and some by Mr. G. W. 
Rafter, made for the United States Board of Engi- 
neers on Deep Waterways. ‘These are all very 
effectively discussed, and the data and comparisons 
given are very valuable. 

An interesting problem is discussed in an appen- 
dix in connection with the work for the Panama 
Canal. At Gatun there isa triple flight of locks, 
at the head of which it is proposed to construct a 
movable dam; and as a preparatory measure it is 
required to know what would be the conditions of 
flow in the event of a serious accident to any of the 
upper lock-gates, The chances of such an accident 
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may be remote; but as any such disaster would 
cripple the operation of the entire canal, it is in- 
tended, BL of precaution, to erect a movable 
dam, probably of the swing-bridge type. Evi- 
dently the strength to be given to the structure, 
and the | gear for its operation, depend on the 
depth and velocity of flow through the section at 
which the dam is located. The data for the solu- 
tion of this problem apparently do not exist, except 
so far as theory is available, and Mr. Molitor 
handles his formulz in such a way as to provide a 
solution within the ‘‘knowable accuracy of the 
empiric coefficients.” But since these may be 
affected by large errors, the necessity for further 
experiments on a large scale is manifest. 
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The Application of Highly-Superheated Steam to Locomo- 
tives. By Rosert Garpe. Edited by Lest 8S. 
RopertTson. London: Crosby, Lockwood, and Son. 
[Price 7s. 6d.] 

Marine Pr 3s. By S. W. Barnasy. Fifth Edition, 
revised. ndon: E. and F. N. Spon, Limited ; New 
York: Spon and Chamberlain. [Price 10s. 6d. net. ] 

The Miners’ Pocket-Book. By C. G. Warnrorp-Lock. 
London: E. and F. N. Spon; New York: Spon and 





Chamberlain. [Price 10s. 6d. net. } 

The Principles of Alternating Currents for Students of 
Electrical Engineering. "S Epecar J. LARDNER, 
A.LE.E. London: Crosby kwood and Son. 

Toute la Chimie Minérale par V'Electricité. Par JuLes 
Sktverin. Paris: H. Dunod et E. Pinat. [Price 
25 francs. ] 


The Building Mechanics’ Ready Reference; Plumbers’, 
Steam-Fittcrs’, and Tinners’ Edition. By H. G. Ricury. 
New York: Jobn Wiley and Sons; London: Chapman 
and Hall, Limited. [Price 6s. 6d. net. ] 

Michanics of yet for Use in Technical Schools. 
By Invinc P. Cuurcu, C.E. Revised Edition, partly 
re-written. New York: John Wiley and Sons; Lon- 
don : Chapman and Hal), Limited. [Price 25s. 6d. net. | 


The British and Foreign Guide to the Engineering, Steel, 
and Hardware Trades. London: Adolphe Francis, 
Limited. 

Main Sewerage and Sewage Disposal. By T. Arrp 
Murray. Toronto: The Canadian Engineer. [Price 
25 cents. } 


Minehead, Porlock, and Dunster, the Seaboard of Exmovr. 
By ©. E. Larter. London: The Homeland Aseocia- 
tion, Limited. [Price 6d. net. 

The Story of Iron and Steel. x 4 Russet, SmitH 
Ph.D. London: Appletonand Co. [Price 2s. 6d. net. 

Les Mines a Travers les Ages. L’Exploitation Electrique. 
Par Eire Guarini. Paris: H. Dunod et E. Pinat. 
[Price 1 franc. ] 

Deutscher Schiffbau, 1908. Herausgegeben aus Anlass 
der ersten Deutschen - Schiffbau - Ausstellung, Berlin, 
1908. Chefredakteur: Geheimer Regierungsrat Pro- 
fessor OswaLp Ftamm, Charlottenburg. Berlin : 
es Carl Martels Aktiengesellechaft. [Price 3 
mar 

Handbuch der Ingenieurwissenschaften in fiinf Teilen. 
Fiinften Teil, Der Eisenbahnbau Ausgenommen Vorar- 
beiten. Unterbau und Tunnelbau. Dritter Band, 
Gleis-Verbindung (Weichen und Kreuzungen. Dreh- 
scheiben, und Schiebebiihnen). Bearbeitet Von E. 
Borst und R. ANGER heraugegeben von F. Lozwe und 
Dr. H. ZimMeERMANN. Zweite, vermehrte Auflage. 
Leipzig: Wilhelm Engelmann. [Price 11 marks. | 

Modern Arithmetic, with Graphicand Practical Examples. 
Part II., with answers. By H. Sypngy Jongs, M.A., 
Cheltenham Grammar School. Macmillan 
and Co., Limited. [Price 2s. 6d.] 

Practical Arithmetic and Mensuration. By Frank 
Castie, M.I.M.E., Royal College of Science, South 
Kensington. London: Macmillan and Co., Limited. 
[Price 2s. ] 


SOME FRENCH MACHINE-TOOLS AT 
THE FRANCO-BRITISH EXHIBITION. 
(Continued from page 573.) 

Messra. Brenot, Buronrosse ET Cre. also showed 
an unusual design of gear-cutter, intended solely 
for cutting the teeth in worm segments or sectorez, 
such as are used for the steering-gear of automo- 
biles, and a few other purposes. These sectors are 
forged, and the teeth can be cut even if the con- 
trolling lever is in one with the sector, because the 
latter is mounted on a mandrel by its bore. 

The machine, which is shown by Figs. 16 to 31 
on pages 608 and 609, is carried on a box-base 
A, Loniag a cupboard, and also a receptacle for 
cuttings and lubricant which fall from the work 
through the opening B in the table CO, seen in the 
plan, Fig. 18, which table is carried on the cup- 
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board base. The bed carries the upright framing D, 
the two supports E and F which carry shafts and 
gears, to be noted presently, the fixed poppet G for 
‘he cutter arbor, and the movable poppet H which 
supports the tail end of the arbor. 

A slide I on the upright (see also Figs. 20 to 23) 
carries the work arbor J with its dividing wheel K, 
rotated by the worm L. The movements of the 
worm are controlled by the change-wheels M and N 
(see also Figs. 26 and 27), which determine its 
speed in proportion to the number of teeth of the 
sector bein cut and the number of threads in the 














Execrrrc Rivetinc-Macuine; Messes. A. Prat et Firs, Encineers, Parts. 


cutter, which is a hob, fluted spirally. These 
different elements are calculated in such a way that 
it suffices to put on a wheel M having the sime 
number of teeth as that on the sector to be cut, 
reckoning, of course, on the whole circumference of 
the latter, as a complete wheel, and a wheel N 
having a number of teeth nine times the number 
of threads of the hob. On an eccentric axis O is 

laced an intermediate pinion which reverses the 
motion of the dividing-worm and wheel to enable 
right or left-hand teeth to be cut. 

The movement is imparted to the worm by the 








interposition of a shaft P, with universal joints, 
permitting the vertical movements of the slide I 
carrying the work arbor to take place, according to 
the radius of the work ; the slide I must also be 
raised after the sector is finished, to disen it 
from the cutter. The shaft P (see Figs. 18 and 30) is 
connected to the shaft R’, the latter being driven 
through mitre gears R on the shaft Q driven by the 
claw-clutch Q’. The shaft R’ controls at the same 
time the worm § fixed on the cutter arbor T, on 
which is mounted the hob. The claw-clutch Q’ has 
an alternative movement to right and left : when to 
the right, it is engaged with the system of three 
wheels U for the quick return after the operation 
of cutting ; when to the left, it is connected to the 
two wheels V for the cutting. The movements to 
right and left are effected by the lever X, and the 
connecting-rod y controlled by the lever Z, these 
parts being shown in detail in Figs. 24 and 25. 

When the dividing-wheel K:turns in the direction 
for cutting, the T-headed stop a (seen best in 
Fig. 22) fixed in a circular slot in the wheel comes 
in contact with the stop b carried on the shaft c of 
the pinion, which engages with a rack d (fixed on 
the shaft c), as shown in Fig. 23. This causes the 
slide I, by its upward return movement, to dis- 
engage the teeth of the sector; at the same time 
the stop } actuates the bar j which controls the 
movement of the lever Z, which, by the connect- 
ing-rod y and lever X, moves the claw-clutch Q’ 
and disengages the wheels V, and throws in the 
wheels U, and so causes the quick return of the 
mechanism. At the same time, also, the lever Z 
controls by the pawls or clicks h the ratchet-wheel 
q fixed on the screw f, by the movement of which 
the nut e is fed downwards to the amount required 
for the successive passages of the hob. When the 
rapid return movement has terminated, the stop 
«' comes into action, making contact with the stop 
b to impart the reverse motion, which, through the 
pinion c, lowers the slide I to the original position 
for engaging the sector being cut in the teeth of 
the hob. By the same movement the bar j, the 
lever Z, the connecting-rod y, and the lever x cause 
the return of the claw-clutch Q with the engagement 
of the wheels V, so imparting the slow movement for 
the period of cutting. 

All these movemerits are produced automatically, 
and without stopping, and are regular while the 
pulley p drives the shaft q; and during each cycle 
of cutting and return the descent of the nut by the 
screw is made to determine the quantity of mate- 
rial to be removed at each In order to deter- 
mine the depth of cut automatically a stop-block 1 
is fitted adjustably to a T-groove in the ratchet- 
wheel, which, coming into contact with the ratchet- 
pawls, throws them out of action, and arrests the 
movement of the screw f and nut e at the pre- 
determined instant. Thus, though the machine 
continues to move, the hob goes no deeper into 
the sector than to the centres required, and can 
only polish the teeth. An electric bell notifies the 
workman when the cut has been stopped, and he 
then takes out the finished sectur, and replaces it 
with a fresh blavuk. 

An electric riveting-machine was shown on the 
stand of Messrs. A. Piat et Fils, of Rue St. Maur, 
Paris. It is of a novel type, which the firm have 
manufactured for some years in various styles, both 
fixed and portable. The machine shown at the 
Exhibition is portable. Referring to the illustra- 
tions, Figs. 32 and 33, annexed, it will be seen that 
the two snaps A and B lie at the outer ends of the 
frame C ; B is fixed, and A is fitted on the end of a 
ram sliding within the cylinder D, while a smaller 
return cylinder E is located behind D. 

Instead of the pressure water fur working the 
riveter being brought through pipes from an 
accumulator, the supply is obtained on the machine 
itself, from the compression cylinder F, which re- 
ceives a piston G actuated by a square-threaded 
screw H. When theelectric motor J runs it turns 
a pinion K gearing with a wheel L which is screw- 
cut inside to fit the screw H. If the motor is 
started, the result is that the screw, and with it 
the piston G, are forced down, and the compressed 
water in F passes through a pipe M up to the 
cylinder D, first going through a valve N, by 
means of which the pressure can be varied. A 
gauge O indicates the pressure obtained. The motor 
is controlled by a switch at P, which has a handle 
Q on a shaft going through the switch-box. If Qis 
pushed upwards, a brake-band around a wheel 
R on the motor-shaft is loosened, and the current is 
turned on, so that the motor commences running. If 
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Q is put in the middle position, the current is shut 
off, and the brake is put on ; if at the bottom posi- 
tion, the brake comes off, and the motor turns in 
the reverse direction. As it would hardly be 
feasible for the operator to work the handle Q 
correctly at the proper times, an automatic trip- 
gear is fitted on a short vertical shaft, connected 
by mitre-gears S to the shaft of Q. Two sto 
with sloping curved edges T, T can be clamped in 
any position on the vertical shaft by a set-screw, 
and the inclined faces stand in the path of the 
coupling U which unites the screw and the piston, 
so that as the twodescend U encounters the bottom 
stop T and gives it a twist, thus moving the mitre- 
gears Sand putting Q into the mid-position, throwing 
on the brake and turning off the current. At this 
stage the snaps are closed firmly on the rivet, and 
to release them the handle Q is pushed downwards 
by the operator, so that the brake is taken off, and 
the motor reverses, running the piston G upwards. 
The collar U then comes into contact with the top 
stop T, and the effect is again to throw Q into the 
mid-position. The ram, with the snap A, is then 
returned by the auxiliary cylinder E. The machine 
is hung by the bow-hanger V. 
The following are a few of the principal par- 
ticulars of the machine above described :— 
Maximum diameter of rivets closed 18mm. (0.71 in.) 
Number of rivets closed per hour ... 400 
Horse-power of motor 
Total weight of machine 


(To be continucd.) 


2 
580 kilogs. 








THE REYROLLE IRONCLAD SWITCH- 
GEAR. 

Tue development of switch-gear for the control 
of high-tension circuits has been by no means a 
steady evolution of type. Pressures and amounts 
of power to be handled have increased so rapidly 
that the designer has been hard put to it to meet 
new conditions as they have arisen and progress 
has been marked by several radical departures from 
previous practice. The first, and for a long time 
the only, attempt to break away from the early 
flat-back boards, and to construct high-tension 
switch-gear on sound lines, was the old cellular 
gear of Ferranti, which was highly successful 
in its day, and which has left its mark on all 
subsequent designs.- This gear had a wonderful 
record, but with increasing voltages and size of 
units its limitations were reached, and remote- 
controlled switches, operated by electric motors 
or solenoids, became fashionable. This latter type 
of gear has no doubt been greatly overdone, and 
the amount of complication it entailed, the space 
occupied, and the high cost have made engineers 
wonder whether a better and equally safe solution 
of the problem was not obtainable. When all is 
said and done, the operation of closing a switch 
resolves itself into moving at most three short bars 
of copper sideways through a few inches, and 
pressing them home into contacts. This is a feat 
well within the power of a man’s hand, even 
allowing for the necessary rapidity of the opera- 
tion. oreover, as it may be done with absolute 
safety to the operator, it appears more than need- 
less to spread the switch-gear over two or three 
floors of a specially constructed building, and to 
control it by auxiliary electric power. 

The type of high-tension switch-gear designed 
ty Messrs. A. Reyrolle and Go., Limited, of 

ebburn-on-Tyne, consists of separate ironclad 
units, hand-operated, either at the switches them- 
selves or from the other side of a wall. The units 
may be combined or added to, as desired, for no 
special masonry or other building work is required 
for their installation. The gear. has been developed 
specially for the control of the extra-high-tension 
network of the North-East , Coast, where it is 
largely in usé in connection with the Merz-Price 
system of feeder protecticn, but its distinctive 
features are, of course, equally applicable to any 
class of high-tension central or sub-station require- 
ments. The Reyrclle gear depends for its safety 
upon the fact that every live part is totally enclosed 
in a well-earthed cast-iron casing, no part being 
exposed even to view.. Moreover, wherever pos- 
sible the space around the conductors is filled up 
solid with insulating compound, so that neither 
moisture, dirt, nor vermin can cause trouble. The 
protection is so complete that a hose pipe may be 
played on a live panel, and we understand that a 
unit successfully withstood, on test, a pressure of 
25,000 volts for three hours, during the whole of 





which time it was subject to a cloud of steam. It 
will be evident, therefore, that the insulation is 
good. Moreover, even should it fail, the earthed 
framing would completely safeguard the operator. 
The latter has no insulators or other parts to look 
after which require periodical cleaning, and he can 
wipe down the gear and examine or adjust the con- 
tacts in perfect safety. In fact, it would be only 
possible for him to hurt himself, if at all, after a 
well-considered and elaborate attempt to do so. 

— panels and details of the Reyrolle gear 
are shown in Figs. 1 to 18, pages 611, 612, 613, and 
620. Figs. 1 and 2, on the next page, show two views 
of astandard ‘‘ straight-through ” panel, the current 
coming up cables through the floor, passing through 
the isolating and main contacts of the switch, and 
leaving by the upper dividing-box, to go to the bus- 
bars, or elsewhere. In Fig. 1 the switch is closed, 
while in Fig. 2 it is shown open, with the carriage 
drawn back, the oil-tank removed, the relay-panel 
swung out, and the upper dividing-box and the 
trip-coil casing lying on the floor. The incoming 
current, after passing through current-transformers 
on each phase, goes to the three lower fixed contacts 
of the isolating-switch. These are contained in deep 
horizontal cylindrical cells, closed automatically by 
iron doors when the moving contacts of the isola- 
ting-switch are withdrawn, as in Fig. 2. Referring 
now to Figs. 3 and 4, which show details of the car- 
riage for a 6000-volt 250-ampere switch, the current 
enters by the lower row of horizontal contacts, 
passes down through the main contacts in the oil- 
tank, and leaves the carriage by the upper row of 
horizontal contacts. These, when the carriage is 
home, enter fixed contacts in the upper row of hori- 
zontal cells in the framing, and the current thence 
goes to the cable above. The whole of the con- 
ductors, except the portions in the carriage, are 
solidly bedded in the insulating compound, con- 
tained in their iron casings. 

The contacts of the carriage constitute, as will be 
seen, an isolating: switch, so that when the carriage 
is withdrawn the main switch and a}l other metal on 
the carriage is perforce dead. Moreover, as we 
have seen, doors automatically close over the fixed 
contacts of the isolating-switch, so that everything 
visible or accessible may be handled with impunity. 
These doors may be padlocked if desired. When 
the carriage is replaced, the doors automatically 
open to allow the contacts to engage, and are 
pushed by the motion of the carriage out of the 
way between the cells. The rod which effects this 
can be seen in Fig. 2. 

The operating gear is shown in Figs. 3and 4. The 
movable contacts are raised by a pair of flexible 
steel cables which pass out of the tank through 

uides, and are attached to short double levers free 
rom the handle, but pinned at the same centre. 
The pull of the cable, when the contacts are going 
home, is almost across the dead centre of this lever, 
so that very great pressure is brought to bear on 
the contacts as they close. The switch is of the 
free-handle type, the double lever alone moving 
when it is tripped. Tripping is effected by the 
armature of the electromagnet being attracted, and 
knocking off the catch which supports the inner 
end of the double lever. The lever then flies over 
under the pull of the cable, and the movable con- 
tacts descend by their own weight, there being no 
me of any kind employed to assist in opening the 
switch. A slight motion of the handle also causes the 
switch to open in the same way. Easily renewable 
arcing pieces are fastened to the fixed contacts, 
and beneath the moving ones hang freely curved 
pieces of brass, whose function is, when the moving 
contacts descend, to open out, and cause a rush of 
oil to sweep across the break. 

In some cases, particularly when there are several 
instruments on the panel, the arrangement of the 

ear shown in Figs. 5 and 6, page 620, is adopted. 
he switch itself is placed at the back of a wall, 
on the front side of which are the switch-handle 
and the various instruments. In Fig. 6 a voltmeter, 
and ammeters in two of the phases, are situated 
at the top of the panel, and immediately below 
them a wattmeter. The switch-handle is placed at 
the height most convenient for the operator, and 
below it are the three relays belonging to the Merz- 
Price protective gear. By the disposition of the 
apparatus as shown, practically none of the room 
on the gallery is occupied by switch-gear, yet the 
attendant has everything he wants immediately 
under his control and observation. The panels of 
the Reyrolle extra-high-tension gear may be placed 


at 27-in. centres, whether the wall type is used or! 





not, so that this gear is remarkably compact ; in 
fact, distinctly more so than any other type of gear 
for equal pressure. A photograph of the movin: 
and fixed contacts of one phase, taken at close 
range, is reproduced in Fig. 7. The moving piece, 
as will be noticed, has a much blunter angle than 
usual, as the design of the operating gear allows of 
a great closing pressure, and the bluntness makes 
for freedom and rapidity of opening when the 
switch is tripped. The renewable arcing pieces on 
the fixed contacts are clearly shown, and beneath 
the fixed contact will be seen the curved brass 
flaps which disturb the oil and sweep away any 
arcing, or effects of arcing, in the oil. The moving 
contacts open entirely by their own weight, no 
springs other than those forming the fixed con- 
tacts being used to assist them. Below them, in 
Figs. 5 and 7, can be seen the potential trans- 
former, which is immersed in the oil-tank. 

A sub-station transformer panel for 3000 volts is 
shown in Fig. 8, with the carriage and oil-tank 
removed from the fixed framing of the panel. For 
panels up to the pressure of this one, the arrange- 
ment of the isolating-switch fittings are somewhat 
simpler than in the case of the previous panels 
illustrated. The cells containing the fixed isolating 
contacts are closed by a single cover, which is non- 
automatic. This is shown open in the illustration, 
and enables the cells to be seen. A panel of the 
same type, but designed for controlling a 400-ampere 
600-volt feeder, is illustrated in Fig. 9, page 612. 
In this case the switch is open, the carriage with- 
drawn, and the tank just lowered and ready 
for complete removal on the trolley for the 

urpose. Fig. 10 illustrates a very similar panel, 
or 1200 amperes and 600 volts, with switch 
closed, and tripping circuit made, as when the 
panel is at work. The switch and tank for this 
panel is shown separately in Figs. lland 12. The 
mechanism is practically identical with that already 
illustrated, but the design of the contacts for carry- 
ing the very heavy current should be noticed. 
There are twenty-four independent spring- brushes 
to take the current on each phase, and the shoe of 
each can adapt itself to the moving contact-bar. 
The usual arcing-tips are provided, one pair at each 
end of the moving bar. The isolating-switch con- 
tacts are made of broad copper flats, grouped as 
shown. 

Figs. 13 and 14, on page 613, show a cariiage of 
a different type. It is for a watimeter panel, and 
therefore merely contains the transformers end 
fuses for the instruments, no switch, of course, being 
vecessary. The current-transformers are in the 
upper part of the carriage, surrounding the main 
ccnnection between the isolating contacts. The 
potential-transformer is fastened on the underside 
of a marble slab, and rests at the bottom of the oil- 
tank. The leads are taken through insulators fixed 
in the marble, and current enters and leaves by 
means of spring-push contacts, so that lifting the 
tank into its place makes the transformer connec- 
tions. Fuses for each phase are seen above the 
marble slab. The particular carriage illustrated is 
for 10,000 kilowatts at 6000 volts. Figs. 15 and 16 
show a wattmeter carriage for 1200 kilowatts at 
3000 volts. The potential-transformer, supported 
on wrought-iron feet, is at the bottom of the oil- 
tank, and above it are two marble slabs with the 
three fuses between them. Contacts pressing 
against curved strips make the h‘gh-pressure trans- 
former connections, and screw terminals on the upper 
slab make the low-pressure ones. The arrangement 
of the fixed bus bar chamber for 3000-volt 200- 
ampere wattmetcr gear is shown in Figs. 17 and 18. 
The bus bars are seen in cross-section in Fig. 18. 
They arc built up of flat copper strip, and between 
them and the vertical connections are distance-pieccs 
of solid copper. Thinner distance-pieces separate 
the halves of the vertical connections, and flexible 
strips interleaved tetween the bus-bar strips serve 
to make the electrical connection as perfect as pcs- 
sible. The current-transformers are cased in thin 
metal shields and placed in a box in the lowest pait 
of the framing. This box is run in solid with 
insulating compound when the transformers are In 
position. The box is held up by means of tie-bolts, 
with nuts above and beneath it. 

Now that the general construction of the Reyrolle 
gear has been described, attention may be drawn to 
some of the features that give it its peculiar safety. 
The principle of embedding the conductors in 
insulating compound and enclosing the whole in 
earthed cast-iron framing affords protection against 
anything that may happen to the gear itself, but 
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probably most switchboard accidents are caused by 
the inadvertence or folly of the operator. In the 
case of the gear in question a man is prevented by 
the simplest means from almost every conceivable 
misuse of the gear. Referring to the various photo- 
graphs reproduced, a curved iron tube will be seen in 
front of the oil-tank. The lower end of this tube, 
when the earriage is home, fits intoa fixed contact, 
seen in Figs. 2 and 8, and completes the tripping- 
coil circuit. A half-turn of the socket holds it in 
place. The tube, however, has other functions, 
the chief of which is to act as a handle to with- 
draw the carriage. Its upper end is fastened to a 





bar running across the front of the carriage (Figs. 
5and 9). At each end of the bar is a short lever, 
jointed to which is a pawl. These pawls work over 
ratchet teeth at the side of the aie. on which the 
carriage runs. By rocking the curved tube to and 
fro, the pawls work themselves along the ratchets 
and force the carriage out of the tightly-fitting 
isolating contacts. When once clear from these, the 
carriage may be easily drawn out to a stop at the 
end of the rails 7 slight pull on the curved tube. 

It is only possible to withdraw the carriage in the 
way we have described, and this involves pulling 





the curved tube out of its socket. Now it will be 


seen from Figs. 1 and 2 that the switch-handle has a 
pointed toe, which, when the switch is closed, is 
almost touching the curved tube. Obviously any 
attempt to withdraw the curved tube would at once 
trip the switch. It is impossible, therefore, for the 
attendant to withdraw the carriage when the main 
switch is closed, a proceeding which would not only 
cause bad arcing at the isolating contacts, but 
might be very dangerous to the whole system, on 
account of surges, which the slow breakage of the 
circuit might cause. To replace the carriage, the 
pawls referred to are swung over and engage with 
ratchet-teeth pointing in the other direction; then 
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by rocking the curved tube, the carriage is forced 
home into the isolating contacts exactly in the 
ssrae way as it was withdrawn from them. It will 
be clear that the jage cannot be racked home 
Ww ile the oil-switch is , because of the inter- 
ference of the handle of the Jatter, and so the 
circuit cannot be closed on the isolating contacts. 
Moreover, even when the carriage is home, unless 
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the curved tube is properly in its socket, the main 
switch cannot be closed, so that it is impossible to 
close the main switch unless the tripping circuit is 
complete. Hence the switch cannot be closed, or 
held in, ona short circuit. The provision for auto- 
matically opening and closing the doors of the cells 
in which fixed portions of the isolating con- 
tacte are situated has already been referred to. 





The gear has now been in practical use for more 
than three years, and has completely fulfilled the 
expectations of the designers. No breakdown has 
occurred even in extra-high-tension panels workin 
under the most adverse conditions, and often cov: 
with moisture. The small space occupied—namely, 
2-ft. 3-in. centres for high, and 1-ft. 9-in. centres for 
low-tension panels—isa great practical consideration. 
Moreover, no special head-room at all is needed, 
and an alley of, say, 7 ft. in width between walls 
is wide enough to contain the gear and to allow 
space for removal of any switch-carriage when 
required. We understand that the Home Office 
regulations as to the neeessity for a gway of 
from 3 ft. to 4 ft. in width behind in mines 
have been officially notified as inapplicable to the 
present gear, which manifestly does not need such 
provision. Two extra-high-tension feeder-panels 
of the ironelad type were recently shown by 
Messrs. Reyrolle and Co. at the recent: Man- 
chester Exhibition. They were yery similar 
to the plant illustrated in Figs. '1 to 4, Page 
611, except that bus- bars were fitted at the 
back, these bars being buried solid in insulating 
compound and contained in chambers, which, when 
the panels were assembled, were bolted together 
to form a continuous bus-bar chamber along the 
back of the ‘‘ board.” Every detail of the gear has 
obviously received the most careful attention, and 
it may be mentioned that not a single nut or screw 
is without a spring-washer, split-pin, or other lock- 
ing device, to prevent loosening under the vibra- 
tion that affects all alternating-current apparatus. | 





SIX-CYLINDER 20-HORSE-POWER 
SIDDELEY MOTOR-CAR. 

THERE can be no question about the high degree of 
efficiency which ies bonk achieved in the reliability of 
mechanical details and in the luxury of the coach- 
builder’s work in aerate cars. In these cars it 
has been found possible, for instance, to embody such 
arrangements as six and even eight-cylinder motors, 
to give easy running, and this has in some measure 
induced purchasers to favour the big-power car. But 
experience has shown that it has disadvantages, 
and these are not associated only with the cost 
of running, but with such problems as turning-radius, 
&c. The power available, too, tends to the uncon- 
scious realisation of excessive speed, even when the 
owner himself is driving ; and when the chauffeur is at 
the whéel the temptation is, as a rule, too strong. 
The large car, also, use of its evidence of power, 
has helped greatly to create that prejudice which is 
responsible tor the unreasonable demand for further 
restrictions in connection with motoring. , 

Some of the manufacturers have therefore sought to 
embody in relatively low-power cars all the advan 
hitherto obtainable in the high-power multi-cylinder 
machine, and the illustrations which we publish of the 
latest Siddeley car—which is to form one of the fea- 
tures of the exhibit of the Wolseley Tool and Motor- 
Car Company, Limited, Birmingham, at Olympia— 
will be studied with considerable interest. In this 
case the car, although listed as a 20 horse-power, is 
fitted with six cylinders, which will ensure a suffi- 
ciently great speed on the level, good hill-climbing,: 
and absolute ease in running. The cylinders are: f 
3,4 in. diameter with a stroke of 4}-in., so that under 
normal touring conditions the brake horse-power may 
be as high as 35, althongh the rated power is 20 horse- 
power. 

There have also been introduced important modifica- 
tions in the carburettor, to give the engine greater 
flexibility of running, and to obviate, as far as possible, 
that frequent change of speed-gear in traffic which is 
now considered so objectionable, and which also affects: 
the maintenance cost. The nearer one can approach to 
complete control of the speed of the car by regulation 
of the petrol and air supply to the engine, the closer: 
we shall attain to excellence, in motor engineering.. 
Modifications have also been made in connection wi 
the magneto, while lubrication, as will present) 
be explained, has had special attention. The prone 
change gate is of special form to provide against any 
chance of the driver inadvertently putting in the 
reverse, as may happen on occasion with the usual 
form, and with disastrous results. 

The general arrangement of the car is shown in 
Fig. 1 on page. 612, which illustrates the chassis. 
The frame, according to the maker’s practice, is of. 
pressed steel of taper channel section. The width 
to take the body is 2 ft. 10 in. The car is built 
on two models, one having a wheel-base of 10 ft., 
with a track of 4 ft. in., and the other a wheel- 
base of 10 ft. 6 in., with a track of 4 ft. 6in. The 
object of fitting a long and short base with a dif-, 
ferent track is to enable the: car to be made as light 





and as bandy as possible for the open bodies which) 
are usually associated with the short wheel-base, and 
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at the same tims to give ample cg ae. a wide spring- 
base, and ‘sufficient width for closed bodies, whic 
—— go on chassis with long wheel-base. 

In the case of the 10-ft. chassis the space behind the 
dashboard to take the body is 7 ft. 11 in., the distance 
from the dashboard to the centre of the back axle 
being 6 ft. 10 in., while in the case of the chassis with 
the 10 ft. 6 in. wheel body the space allowed for the 
body is 8 ft. 5in., and the distance from the dash- 
board to the centre of the back axle 7 ft. 4in. The 
carriage-springs, it will be seen, are remi-elliptical, 
and the rear springs are carried outside the frame, 
with an additional transverse spring at the rear of 
the chassis. The road-wheels are, as usual, of the 
artillery pattern, are 32 in. in diameter, and adapted 
for 120-millimetre —— tyres, All the hubs, of 
course, run on ball-bearings, and the steering-axles 
are mounted with ball-bearings in the swivels. 

The motor, which is a epecial feature of this new 
model, is illustrated by the drawings, Figs. 2and 3, on 
Page 616. As we have already stated, there are six 
cyli 


nders 3,°, in. in diameter and 44 in. stroke, running | ' 


normally at 1000 revolutions, and they are, according 
to the R. A.C. rating, of 30 horse-power, The cylinders 
are cast in pairs complete, with heads and jackets in 
one piece, and are mounted on an aluminium crank- 
chamber, The engine is fitted with high-carbon- 
steel 
of high-grade steel, so as to enable the engine to 
run at a high rate of speed in order to give the 
maximum flexibility. At the same time the slow- 
ruoning qualities are in no way impaired by these 
features. The crank-shaft is carried in three bear- 
ings, so arranged that they are not affected by the 
removal of the bottom cover of the crank-chamber. 
The cam-shaft is driven from the crank-shaft by en 
closed steel gears; these cams are turned from the 
solid. The valve-operating plungers are adjustable, 
and the striking-piece is of vulcanised fibre. The 
induction and exhaust-valves are mounted underneath, 
on the same side of the motor, and are interchange- 
able with each other. ' 

The carburettor, illustrated in Fig. 4, is of a new 
model, and involves features arranged specially to 
facilitate the slow-running of the engine, quite inde- 
pendently of the other usual features for oe 
the mixture at an approximately constant strengt 
throughout the whole range of the engine speed. It 
will be noticed that there is an additional sleeve sur- 
rounding the jet that closes the constant air wen the 
throttle is approaching its closed position. This 
gives an extra strong mixture for very slow running, 
while. the auxiliary air valve is naturally, from 
its construction, inoperative under these conditions. 
For higher speeds the mixture is balanced by means of 
an auxiliary valve, controlled by a dashpot, which is 
completely enclosed. The dashpot action is obtained 
by pasting air from one side to the other, whereby 
the possibility of its action being prevented by dust 
drawn from the outside is avoided, Arrangements 
are made on the carburettor whereby the various 
settings are adjustable, so that it is possible for anyone 
who understands the apparatus to get results best 
suited to his immediate requirements... From this de- 
scription of the action it: will be understood that it 
is possible, by altering the adjustment, to so set the 
carburettor as to get maximum economy, or, on the 
other hand, to get maximum power, irrespective of 
economy. The carburettor is arranged to work with 
petrol spirits of all grades up to 0.76 density, 


istons and light, but strong, connecting-rods |: 





| Great care has been t.ken to provide means for 
efficiently lubricating every working part of the car, 

in order to reduce wear in minor places, and at the 
same time care has been taken to reduce to a minimum 
the number of oil-holes and screw-caps, while pro- 
ee for the lubrication of all the spring-pins, uni- 
vereal joint-pins, and such-like parts. The lubrication 
of the engine is according to the standard system of 
the company. Oil is pumped into narrow troughs 
below the connecting-rods in an excess quantity, so 
as to maintain a constant level under all corditions. 
Scoops on the lower parts of the connecting-rods dip 
into these troughs, and these by splash lubricate the 

rts below the pistons. The main bearings are fed 
independently direct from the pump. 

The ignition is by high-tension magneto, with an 
badegentens coil-ignition for starting and emergency 
purposes. Both ignitions use the same set of plugs, 
and there is a combination switch with a press-button 
for enabling the motor to be automatically started 
without having recourse to the starting-handle. 

The radiator is of the honeycomb. pattern, and the 
water circulation is by a centrifugal pump. The 
draught is, as usual, induced by a fan driven from the 
engine immediately behind the radiator, while the 
fly-wheel also serves for additional ventilation, having 
fan-blades. 

The clutch is of the multiple-disc type, and is illus- 
trated by Fig. 5, and the detailed construction is the 
result of a considerable amount of experimental work 
se the past twelve months. Between the clutch 
and the gear-box are provided two complete universal 
joints, so as to avoid any possibility of lack of align- 
ment affecting the running of the gear. This has been 
referred to as a special feature in connection with some 
new cars, but it has always been the practice of the 
‘Wolseley Company, 

The gear provides for four speeds and a reverse, 
the forward speeds at the normal engine revolutions 
being 9, 18, 28, and 36 miles per hour ; this latter 
can be accelerated to 50 miles per hour with an 
open body when desirable, Une or two new points 
have been added to the earlier Siddeley practice. For 
instance, the reverse wheel is stationary at all speeds, 
and only comes into operation when actually reversing. 
The speed-change gear is of special form, as is shown in 
detail in Figs. 6 to 8, on page 617. The drawings are 
self-explanatory. The object in design has been to 
make the form as compact as possible, In the arrange- 
ment of gate a new system is applied to prevent 
any possibility of the chauffeur accidentally engaging 
the reverse gear should the press-button on the top of 
the lever be inadvertently depressed. It requires a 
double motion to get the gear into the reverse position. 
The speed-change lever is provided with the company’s 
usual swinging motion, which facilitates the easy en- 
gagement of the various selector rods, The gear-box 
is provided with ball-bearings throughout, and the 
countershaft is supported on three bearings, so as to 
increase its rigidity. 

The propeller-shaft is illustrated in Figs. 9 and 10, 
on page 617. It is fitted with a complete universal 
om at each end, so that it does not take any stress 

yond the torsion due to the drive. 

The live axle is illustrated in Fig. 11. It is driven 
by enclosed bevel-gear wheels, and the differential 
enclosed within it is of the straight-tooth type. The 
hubs run on ball-bearings on the axle-sleeves and are 
driven by 








uare ends on the internal shafts, which | formati: 


wheels cut solid with them. The reaction of the drive 


is taken up by a ame torque bar, but no radius-rods 


are fitted. The front halves of the flat semi-elliptical 
rear springs take the radius-rod action. The rear axle 
is supported on these semi-elliptic side springs in 
conjunction with a transverse spring at the rear. 

The front axle is, like most of the forgings, of special 
Vickers steel. In this case, as usual, the J-section 
has been adopted with inverted jawends. The swivel 
axle thrust is taken on balls, and the front hubs run 
on ball-bearings. The steering is of the irreversible 
worm and s:ctor pattern, and embcdies several im- 
provements new to this model, made as the result of 
recent experiments. 

There are two independent brakes, a double-acting 
metal-to. metal hinged strap-brake operating on a drum 
fitted to the gear-box countershaft, and actuated by a 
pedal. This brake, usually referred to as of the 
‘* scissors ” type, is fitted with quick adjustment for 
compensating for wear. There are also internal er- 
closed hinged double-actiog metal-to-metal shoe-brakes 
operating inside drums on the rear road-wheels, 

ualised to both sides of the car, and actuated by 
a hand-lever through rods carried inside the frame. 

) The petrol tank has a capacity of 10 gallons. It is 
placed below the driver’s seat, in order to give a 
gravity feed, while the silencer is snugly ensconced 
ongitudinally on the near side under the chassis. 
The total weight of the chassis, with the 10-ft. wheel- 
base, is 184 cwt., and with the 10-ft. 6-in. wheel-base, 
19 cwt. ‘The car, with many others, will be exhibited 
at the Motor-Car Show which opens at Olympia on 
Friday, the 13th inst. 








Nort American InnicaT1on—There is a steady deve- 
lopment of irrigation in Southern Alberta. It is expected 
that, within the next decade, a closely populated and 
highly productive agricultural area will be created upon 
the Canadian Pacific Railway irrigation block east of 
Calgary. Artificial watering as an aid in crop production 
is not o any means a new principle in Canada ; it has 
been practised for years in British Columbia and also in 
the provinces of Alberta and Saskatchewan. Montana, 
which has conditions almost identical with Southern 
Alberta, raises more agricultural produce under irrigation 
than the States of Idaho, Oregon, Washington, and 
Wyoming combined, as much as the State of U tab, and 
half as much as the State of Colorado. Great irrigation 
works are now in course of construction in Northern 
Montana, under the auspices cf the United States 
Government, : 





STockTON - oN-TEES AND THORNABY - ON -;TEES —The 
Chamber of Commerce of these two adjoining boroughs 
has issued a pamphlet containing information and views 
with the special object of pointing out the suitability 
of this locality for the establishment of industries. 1t 
is shown that the places in question enjoy very good 
shipping and hen po facilities, = yor is = — 
tram service, good quays own y the rati 
and in connection with the North-Eastern "Railway 
system, at which vessels of 7000 tons burthen can unload. 
| ed Ceatearen = — C acagee —— peer 

mpany supply t istrict with electrical power, @ 
the water supply is said to be all that can be desired. A!- 
though the district boasts of a large number of works, at 
the present time there still remain apparently numerou< 
sites available, to which it uy Bee = to attract manu- 
facturers in search of suitable localities. The pampblet 
would have carried more weight, we think, if the in- 

ion’ had to the level of 


on brought matters down 


| are of nickel steel hardened, with the differential gear- ' actual 
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‘‘GUEST’S LAW OF COMBINED STRESSES.” 
To THE Epitor OF ENGINEERING. _ 
Srr,—There is much in Mr, Turner’s letter, in your 
issue of October 23, with which I find myself in complete 
disagreement. —— ‘ i 
That ‘‘ the equivalence of the bending moment consists 
in the equality of a particular type of stress or strain 
produced in the body by the actual and ‘equivalent’ 
loadings,” I quite agree, but I deny that any true 
disciple of Rankine would dream of designing shafts upon 
the principle that ‘‘the maximum tensions in the actual 
and ideal systems of loading are to be made equal.” 
This, of course, is the same thing as eaying that the 
Rankine hypothesis implies that the shear strength of a 
material is equal to the tensile strength. _ ? 
Such an interpretation of the maxim tension hypothesis 
is both unnecessary and unwarranted. Rankine’shy pothesis 
assumes that the material fails by tension ; it does not 
assume that the safe tension stress produced by torsion is 
equal to the safe tension stress produced by bending. 
Rankine himself (see Professor Smith’s letter in your 
issue of the 25th) gives the ratio of the safe stresses in 
tension and shear as about 1.3 to 1. This fact must have 
escaped Mr. Turner’s notice, otherwise he could hardly 
have missed the whole point of eae y from Ran- 
kine’s ** Machinery and Millwork.” The point, of course, is 
that, according to the pomp qoowd, cases of combined 
bending and torsion are to be treated as cases of simple 
torsion, and therefore ng on Professor Smith’s lines) 
the working stress used should be the same as for cases of 
simple torsion. Hither Rankine is guilty-of gruss incon- 
sistency in the passages quoted by Professor Smith and 
myself, or my contention with regard to the variation of 
the working stress to suit particular cases is right, because 


in the latter case it is a matter of indifference whether we | - 


uivalent 


calculate an equivalent twisting moment or an 
fessor 


bending moment. According to Mr. Turner and 
Smith, it appears that, though Rankine was fectly 
well aware that the safe tension stress produced ‘by 
torsion was considerably less than the safe tension stress 
produced by bending, yet in all cases of combined stress, 
and even of simple torsion, he totally ignored the fact, 
This seems rather hard on Rankine, to say the least. 

For my own part I cannot see that Rankine’s formula 
and a formula such as St. Venant’s are mutually exclusive. 
From a practical point of view, St. Venant’s formula 
makes an assumption with respect to the ratio of the 
safe shear stress to the safe tension stress ; Rankine’s 
formula makes no assumption whatsoever with respect to 
this ratio, but both formul assume that the material fails 
by tension, or at least St. Venant’s formula does not pre- 
clude the possibility of its doing so. Considering our appa- 
rent ignorance of the true value of the ratio of the shearing 
strength to the tensile strength, it appears to me that 
British engineers have been wise in preferring Rankine 
to St. Venant. Mr. Turner objects ate al to variation 
of the working stress according to individual judgment, 
and says, in effect, that one might as well dispense 
altogether with the calculation of an equivalent bending 
moment. With all due respect to Mr. Turner, I must 
conclude that he has not given this matter the considera- 
tion which it deserves. However, since he mistrusts 
‘individual judgment,” here is a rational method of 
arriving at a suitable working stress to suit a particular 
case. The method is best explained by means of a 
numerical example. 


Let M = T = 100 ton-inches. 

», Maximum shear strees due to T = /.. 

»» maximum shear stress due to M = /:. 

», Maximum tension stress due to and T com- 
bined = fu. ‘ 

», Safe tension stress = 6 tons per square inch. 

», safe shear stress = 3 tons per square inch. 

», angle of inclination of plane of maximum tension 
to vertical = 0, 

It is required to find a suitable value of fv, Rankine’s 
equivalent bending moment M-, = 120.5 ton-inches. In 
the first place, since M = T and the maximum tension 
stress due to M alone is therefore twice the maximum 
tevsion stress due to T alone; it seems probable that f « 


should be about {2 * 6 + (1 x 3) — 5 tons per equare 


: 2+1 
inch. 
Now for a more accurate calculation. 
We have tan 0 = 
£. tm 


fa 2M. 2 
whence sin 6 = 0.383, and cos 0 = 0.924, 
Tension stre2s, due to bending, on plane of maximum 
tension = f; cos? @ = 0.861 fr. 
Tension stress, due to torsion, on plane of maximum 
tension = 2 f, sin 8 cos 0 = 0.708 f,. 


Also fe = 2 
". feco2@ — _ 0861 x 2_248 
2f. sin@cos@ -0.708x1. 1 
P » is now evident that the value of fx should be such 
1a 
Sa - 3 _ 2.43 
6 — fa ay 


Hence fa = 5.12 tons per square inch. 
Guest’s equivalent bending moment for this case comes 


out at 141 ton-inches. 
Now 
M- 2935 = 1, 
6.12 6 


where L = 141 ton-inches. 
Thus, by a perfectly rational use of Rankine’s formula, a 





result has been obtained identical with that obtained by 
the use of Guest’s formula. It is also noticeable that the 
value obtained for fe by the approximate method is in 
close ment with obtained by calculation. To 
those who unreservedly condemn Rankine’s formula, as 
@ practical means of designing crank-shafts, I would 
reply: that they begin by making unjustifiable assump- 
tions, that they use the formula in a wholly irrational 
manner, and inevitably obtain highly erroneous results. 
Ihave no objection to using Guest’s formula as one 
which, for ductile materials, is in sufficiently close agree- 
ment with experiment, but I am not yet convinced that 
the theory from which it is deduced is true ; for instance, 
I have some difficulty in believing that, where ductile 
materials are concerned, there is no such thing in ordinar 
circumstances as failure by tension; however, I shail 
make a point of looking up the evidence of Mr, Carus 
Wilson’s experiments at the earliest opportunity. _ 
departure from a circular 
eparture from the maximum 


It would seem that an 

formula is, by so much, a 

shear-stress theory. Now, Guest’s results are, I believe, 
best fitted by an ellipse, and an elliptical formula is not 
necessarily inconsistent with failure by tension. This 
suggests that the factor which determines the yield-point, 
whatever it may be, is the same for all materials, whether 
ductile or brittle; however, the experiments which are 
now in p s on brittle and semi-brittle materials may 
throw further light on this point, 


Yours truly, 
y. t. CROWTHER 
Huddersfield, October 31, 1908. 








CORRUGATION OF RAILS AND 
TRAJECTORY TRACTION. 
To THe Eprron OF ENGINEERING. 

Str,—In reply to ‘‘M. Inst. C.E.,” I beg to state that 
I am reading a paper shortly describing my treatment of 
the influence of track upon trains. 

I might mention‘that high speed and economies are, in 

our practice, secondary to‘ the fact that we move each 
carriage and passenger in an almost mathematically 
straight line, so that a journey in a train will mean a real 
rest to the traveller. Eating, sleeping, reading, and 
writing will be just as at home, and train sickness will be 
a thing of the past. 
. Indeed, the recent successes of Messieurs Bleriot, 
Farman, Wright, and others, in the field of aeronautics 
have emphasised the fact that the physical effect of rapid 
motion along a straight line is a most pleasant one ; that 
is to say, that a a having once experienced the 
sensation of rapid uniform motion recognises the com- 
plete normality of the motion. 

The commercial limit to speeds much above 100 miles 
per hour on ordinary track, or on any track for the matter 
of that, is, of course, air resistance ; but why I mentioned 
trajectory traetion in connection with rail-corrugation is 
because I cannot imagine anyone seriously treating any 
such problem without a datum line ; and there are a good 
many now who agree with me that the ‘‘ conformity line,” 
as ‘‘the most perfect path a car running on a given track 
could follow,” is the only line to use. 

It might interesting for engineers to note that a 
large number of extremely — and apparently es3en- 

ial, definitions are now used by our staff which have 
never been published ; and. until these can be issued in 
book form, which will be during the coming year, ideas 
concerning the ‘* conformity line ” are apt to be, perhaps, 
a little uncertain. 
Iam, Sir, yours obediently, : 
J. SUTHERLAND WARNER. 
Dartmouth-street, Queen Anne’s Gate, Wesat- 
minster, S.W., November 3, 1908, 





“THE PROBLEM OF. FLIGHT.” 
To THE Eprror OF ENGINEERING. 

Srr,—As an addition to Mr. Chatley’s interes’ letter 
in your issue of October 30, it may:be stated that the size 
of an aeroplane, as well as its aspect, is of importance, 
and any equation giving the normal pressure, lift, or drift 
is not complete without taking into account some power 
of the area (or the square of a dimension), which power is 

eater than unity. This factor will also vary in a ‘lesser 

egree with the velocity. 

Suppose we take Mr. Chatley’s formula, 


wh ett wk Tah . 
ere P = total pressure, 
= width of aeroplane. 


If the velocity and the angle of inclination are constant 
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in all cases, A is a constant. If we are dealing with 
simila? figures, n is also a constant, . 
he equation may therefore be written 


P = constant x Be 


If we double, say, every dimension of an aeroplane, 
the area will increased four times, and, scoording to 


Mr. Chatley’s formula, the total pressure will be increased 
four times. pressure unit volume therefore 
remains constant for all aero’ ofsimilar aspect, This 


is not so in practice. 

The lift per unit area of two equally well-made aero- 
planes of similar figure and aspect is always greater in the 
case of the larger aeroplane. . . 

I have devised the above apparatus to illustrate 


this, The aeroplane B is, say, four times the area of A, 
and is set at one-fourth the distance from a tube C. The 
planes are both set at the same angle, so as to act against 
one an . A taut vertical wire, 100 ft, long, say, is 
threaded through the tube C, and the apparatus is allowed 
to.drop down the wire. If it has been made sufficiently 
light, so as to obviate inertia effects as much as possible, 
it will be found that it will rotate very slowly in the 
direction in which the large aeroplane is set. 

It will, therefore, be eeen that from yet another point 
the lifting effect of an aeroplane is far more satisfac- 
x than mathematicians would expect. 

ith regard to “A, K. C.’s” letter in your issue of 

October 30, as he is anonymous, he will not mind me 

sayivg that his conclusions are erroneous, since the solu- 

tion to which he objects is identical with his, fewer steps 
only being shown. i 

T am, Sir, yours 7 

Apert P. THURSTON, 

Grove House, Bodney-road, Hackney Downs, 
November 3, 1908. 





INTERCEPTING-TRAPS ON DRAINS. 
To THe Eprtor OF ENGINEERING, 

Srr,—I am directed by the chairman of my Committee 
to send you the en letter, which has been sent to all 
the principal towns of England and Wales, requesting you 
to be enough to insert same in the columns of your 


valuable paper. 
’ vam yours faithfully, 
E. Harpwick Terry, 
Secretary to the Committee, 
October 30, 1908. 





. October 29, 1008, 
Sir,—The President of the Local Government Board has * 
pointed a Departmental Committee to inquire and report wit! 
regard to the use of intercepting-traps in house drains, and I am 
directed by this Committee to inform you that they will shortly 
be prepared to receive evidence on the subject from medical 
officers of health, engineers, architects, and others having special 
knowledge of it. 

With a view to assisting the Committee to select witnesses for 
this purpose, I,am instructed by the Committee to inquire 
whether the yee of your Town Council would be prepared to 
give evidence should the Committee so desire, and, if 80; to re- 
quest that you'will be good am to forward to me at 
earliest convenience, and not later than the 2ist prox., a pré 
the evidence they would propose to tender. 

Iam to add that the Committee are of opinion, at present, that 
their terms of reference will involve consideration of the need or 
otherwise of the intercepting-trap ; of any disadvantages of the 
trap ; of the effect on the community of emanations from sewers 
or drains ; to some extent, also, of the ventilation of sewérs and 
drains ; and of the bearing of existing conditions on the question, 

I enclose for your infora ation a copy of the terms of reference 
to the Committee, 


our 
of 


Tam, Sir, your obedient servant, 
(Signed) E. Harpwick Terry, « 
Secretary to the Committee, 
To the Town Clerk. 


MINUTE OF APro°NTMENT. . 
I hereby appoint — , 
Ludovic William Darra Mair, Esq., M.D , ’ 
Allan Arthur Grenville Ye Esq., M. Inst, O.E., 
n 


a 

Harry John Pearson, Esq., A.R.1.B.A., ‘ 

to be a Committee to inquire and report with regard to the use 

of intercepting-traps in house drains, 4 

And I hereby appoint the said Ludovic William Darra Mair, Esq , 

to be Chairman, and Edward Hardwick Terry, Esq., to be Secre- 

tary of the said Committee, 

(Signed) Joux Burs, ? 

‘ President of the Local Government Board, 
Whitehall, October 15, 1908, 


/ 





_ JUNIOR INsTITUTION Or ENGINEERS.—At the last .meet- 
ing of this Institution, held at the Royal United Service 
Institution, Whi 1, the chairman, Mr. .Frank: R, 
Durham, Assoc. M. Inst. C.E., presiding, & paper entitled 
‘* Some Notes on Hydraulic Machine-Tools,” was read by 
Mr. Norman 8, Trustrum. In introducing the subject 
the Repeers erly 2 gpm. So nycissilie methods of metal 

wor were, ys Dg, superior to other 
systems, dealt briefly with wastes Affecting the materials 
used in the construction of the machi and commented 
on points to be observed in the casting of cylinders. The 
calculation of the power required for operating machines 
was then entered into, and the best forms of punches and 
dies, as determined by experiment, were illustrated. Pass- 
ing on to considerations in to cylinders and rams, 
it was shown that, asa rule, rams were to be pre- 
ferred to pistons working in cylinders, The coating of 
cast-iron plungers, &c., by the tro-deposition of copper 
was referred to, and questions relating to the testing of 
cylinders introduced, ones *e to the formule of Lame 
and Grashof for arriving at the thickness of metal. Some 
notes on’ the design of framework followed, after which 
various forms of packing, glands, and joints were touched 


obtainable, which would carry heavy the use 
of which rendered the machines almost as ble as those 
actuated electrically. The necessity of relief-valves fitted 


close XL. ae machine, Be mre Soen = To 
regulation of pressure, economy of wor pres- 
sure ogee were other features briefly alluded to. An 
extended discussion followed, in which Messrs. H. M. 
Martin, Percy Young, P. J. Waldram, Geoffrey Brooks, 
W. J. Tennant, F. D. Napier, W. H. De Ritter, E. 
George Soave, R. H. Parsons, O. Singleton, J. Wylie 
Nisbet, R. F. Krall, E. M. ‘Rusk, and H. Wa}fe took part, 
and a vote of thanks was passed to the author, The paper 
and d will a in the November. issue of 
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SIX-CYLINDER 2%-HORSE-POWER SIDDELEY MOTOR-CAR. 


CONSTRUCTED BY THE WOLSELEY TOOL AND MOTOR-CAR COMPANY, LIMITED, ADDERLEY PARK, BIRMINGHAM. 


(For Description, see Page 613.) 
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Ore Deposits —Mr. Waldemar Lindgren, of the 
United States Geological Survey, in discussing , 
tendencies in the study of ore deposite, says that th 
prevailing theories may be summed up as fi : 
unanimously agree in seeking the ultimate source of 
metals in igneous rocks. We say that the rarer metals 
and other substances in aqueous solution emanate from 
the magmas during and after their eruption into higher 
levels of the lithosphere, and that minerals containing 
these metals are — along the pathway of the 
waters. We assert heated atmospheric waters may 
search the congealed rocke, abstract from them a part of 
the small residues of the valuable metals, and deposit them 
along their channels. We say, further, that metamor- 
phism, when acting upon igneous rock, is a potent factor 
in favour of further concentration, aided by the moisture 
contained in the rocks. We say, finally, that as erosion 
d es the volcanic mountains and their ore deposits, 

the fragments are carried down to form sedimentary 
beds, the heavy native metals, such as gold and platinum, 
are concentrated into placers, and the baser metals ‘are 
distributed as salts of various kinds throughout the beda, 
Atmospheric waters take up these particles into a, 
and, aided by the influence of yd compounds 
organic matter, concentrate the deposits in congenial 
places. Ore deposits of value resulting from chemical 
precipitates in sea or lake water form only in case of 
abundant metals, like iron.” , 


b 
the 
nada We 





Minne 1n Swepen.—The output of iron ore in Swed 
during 1907 amounted: to 4,478,917 tons, or aboup 23, 
tons less than during the previous year. decrease 
relates principally to North Sweden Gapland), Ko - 
berg, and Viirmland districts, while the output has 
larger in the Orebro and Siédermaland districts. La; 
heads the list with 2,650,000 tons, and next comes 
Kopparberg district, with more than one million tons. 
The number of mines worked during 1907 amounted to 
294, against 308 for the previous year. In order to obtain 
A em a pare it has been necessary to break 
6,841;974 tons of substance, so that the yield of ore proper 
was 65.5 per cent. on the average. The percentage was 
highest in Legions —vie- 69.6 per cent., against 63.5 
et i i oe ae berg district, i 

.1 per cent. in the Stockholm district, Of the total 
output of iron ore, 87.4 cent. was ic iron 
ore, and the remaining 126 per cent, hematite. 
ag from 1906, the output is the largest on record. 
The average selling price at the mine for the year was 
6.16 kr. (6s. 10d.) per ton, against 6 kr. for the previous 
year—an increase of 27 per cent. The te value of 
the broken iron ore for 1907 was 27,596,404 = €7,.633,0002 ), 
of which 15,250,000 kr. related to Lapland. These figures 
are expected to be rather too low, inasmuch as in some 
cases only the actual cost of breaking has been given. The 
number of bands employed amounted to 9970. The pro- 
duction of pig iron amounted to 615,778 tone, which 
showed an increase of 1.8 per cent. During the year 
were produced 174,405 tons of blooms and rails and 
420,216 tons of ingot metal, of an aggregate value of 
45,367,447 kr. (2,520,0007.), the increase im output being 
about 18,000 tons. Lyd ye gery of hammered iron and 
steel amounted to 451,388 tons, of an aggregate value of 
71,660,887 kr. (3,980,000/.), which shows an increase in 
quantity of about 30,000 tons, as compared with the 
previous year. The consumption of charcoal amounted 
to about 47,000,000 hectolitres, of a value of about 
25,500,000 kr. (1,420,000/.).. The output of coal amounted 
toa value of about 2,500,000 kr. (139,000/.) ; the output of 
copper ore was 21,957 tons, of zine ore 50,884 tons, of 
cater ore 27,113 tons, of silver and lead ore 1987 tons, 
of manganese ore 4334 tons, &c, 4 ‘ 





618 


ENGINEERING. 





[Nov. 6, rgo8. 








; THE FLOW OF LIQUID FUEL THROUGH 
CARBURETTOR NOZZLES.* 


By Ropert W. A. Brewer, A.M.1.C.E., M.I.M.E., 
' . M.LA 


In this paper the author continued certain investiga- 
tions which « were referred to in his r read last year 
before the Society of Engineers. The action of a jet, as 
far as ita properties of carburating air by means of liquid 
fuel are concerned, were considered, and its objects are 

; set forth under the ones heads :— P 

1. To regulate the rate of flow of thé fuel to suit the 
demands of the engine. ‘ ‘ 

2, To disintegratp,the fuel mechanically into the finest 
particles possible. i 

The regulation of the amount of heat required tosupply 
the latent heat of evaporation and the temperatures which 
are reached under different conditions are given. 

It was shown how a temperature of 10 deg. Cent. would 
be reached if the theoretical proportions of air and petrol 
were combined and evaporated in ~,th second, the time 
taken for the niixture to flow from the carburettor to 
the engine. 

The viscosity of fuels at different temperatures has been 
investigated by the author, who gave sonie tab'es, being 
results of experiments he has made by means of a special 
instrument and also with actual orifices of various siz33. 
The effect of the alteration of specific gravity, due to the 
rise of temperature, was also taken into account. The 
tables showed that the rate of flow of a spirit, such as 
petrol, is affected to a considerable extent by increasing its 
temparature.. Comparative tables for benzol and petrol 
were given, which showed that with a small orifi 
or with a lo v-pressure head, the friction upon the f 
appears to be greater in the case of benzol than in the 
case of petrol, but as the size of the jet was increased the 
two fuels behaved alm st alike, cer :ainly within the limits 
of experimental accuracy, the benz>l being slightly more 
viscous. For comparison of results the pressures at the 
orifice were reduced to inches of water head in each case, 
and curves were plotted to demonstrate graphically the 
rates of flow with each fuel. 

The next matter considered was the yelation between 
suction: pressure and the air velocity, the paper being 
accompanied by curves which enable the ordinary user 
of liquid fuel to determine, by a simple calculation, the 
suction pressure at the carburettor-jat in any specific 
case. Examples were worked out in the paper to demon- 
strate the epetication of this method, and the results 
were checked by actual experiment with a manometer. 
Cross-checking was done by utilising the curves and 
tables which have been determined for the rate of flow of 
liquids through the orifices used. 

‘The tables make it apparent why extra air inlets are 
required in many types of carburettor, and show the 
effect of this extra air admission upon the system of 
carburation. 

Oae of the most important features of the paper was 
the diagram of results of a lai series of experiments 
upon the rate of flow of petrol through small orifices. 

A series of carefully-constructed orifices was obtained, 
graded and drilled to ,},th millimetre in diameter. These 
were in turn fitted to an instrument and the time noted 
for a sample quantity of fuel to pass through under vari 
pressure-h A table showed the rates of flow in 
gallons per hour under various conditions, which enables 
the diameter of the jet for any | prtocamea engine to be 
predetermined with some d of accuracy. The author 

pointed out that small aperture jets are somewhat 
erratic,in their behaviour, which may account for some 
of the carburation disturbances in actual practice. An 
éxample of the rates of flow for a jet of 1.40 millimetres 
in diameter is 1.8 gallons per hour at 55 deg. Fahr., with a 
pressure head of 180 millimetres of the fuel ; but when the 
temperature of the fuel was raised to 70 deg. Fahr., the 
rate of flow increases to 2.14 gallons par hour. The pres- 
sure head corresponding to any given engine speed can be 
determined from the curve shown, and knowing the pro- 
portions of fuel to air required to give the best results, 
the size of jet can be read off from the curves. The 
paper showed how mean values for ordinary road con- 
pice I can be obtained by a simple system of cross- 

ing. «- 

The investigation was made with the object of clear] 
and graphically showing the action of a carburettor an 
the relations of the various dimensions, and their effect 
upon the resulting mixture of fuel and air. The author 
hoped that by means of simple reasoning the average user 
would be able to eliminate trial and error methods, and, 
at the same time, obtain a clearer understanding of the 
m cal principles of a carburettor. 





INSTITUTION OF ELEcTRICAi, si INEERS: LeEps Loca. 
Sxction.—On the 28:h ult. Mr. H. E. Yerbury delivered 
bis inaugural address as chairman for the ensuing session 
of the Leeds Local Section of the Institution of Electrical 

ineers, Mr. Yerbury made a survey of the present 
state of electrical engineering, and pointed out some of 
the directions in which considerable p might ke 
expected in the near future. He noticed the trackless 

ey system, which is now attracting so much attention 
in this country, and |. pointed out that in addition to its 
great saving in initial cost, if it ultimately became neces- 
anny to convare yom, tbe Sraghiens to Be aupouy tails 
system, practically existing over ulpment cou 
be retained. Towards the elase of his address the chair- 
man dealt with some of the aspects of research-work and 
its present-day tendency. 





_* Abstract of paper reai before the Society of En- 
gineers, 





NOTES FROM THE NORTH. 

g Pig-Iron Market. Lise Weer coomag 

lasgow Pig-Iron Market.— y e 
ig-iron market was fairly firm, and 1500 tons of Cleve- 

d warrants changed hands at 483. 5d. and 483. 54d. one 
month. The close was firm, with sellers quoting 48s. 4d. 
cash, 483. 6d. one month, and 483. 9d. three months. In 
the afternoon the market was steady, but quiet. The 
turnover was confined to one lot of Cleveland warrants 
at 483. 64d. one month, and closing sellers quoted 48s. 
cash, 483. 74d. one month, and 483, 10}d. three mon 
while buyers quoted 1d. less in each case. On Friday morn- 
ing the tone of the market was good, but no donling of any 
kind took place. Cleveland warrants were quoted at the 
close at 483. 7d. cash, 48s. 9d. one month, and 493. 1d. 
three monthssellers. At the afternoon session Cleveland 
warrants were steady, and some 2500 tons were dealt in 
at 48s. 61. cash, and 493. Jan 2 and three months. 
Closing sellers quoted 483. 7d. cash, 483. 9d. one month, 
and 495. 04d. three months. On Monday morning the 
market was stronger in tone, and 1500 tons of Cleve- 
land warrants were put through at 483. 7d. cash, 493. 
and 493. 1d. thres months. he session closed with 
sellers at 48s, 74d. casb, 483. 94d. one month, and 
493. 14d. three months. In the afternoon the upward 
movement continued, and Cleveland warrants were 
firmer. There were no transactions. of any kind, and 
closing sellers quoted 483. 9d. cash. 483, 11d. one month, 
and 493. 3d. three months.. On Tuesday morning the 
market exhibited a strong tone, and some 3000 tons of 
Cleveland warrants were done at from 493, 14d. to 493. 3d. 
one month, and at 493, 6d. and 493. 5d, three months. 
Cash iron was neglected. At the close sellers’ quotations 
were 48s, 104d. cash, 49s. 14d. one month, and 49s. 54. 
three months. In the afternoon the market was quite 
idle, bit the strong tone remained. One month Cleve- 
land warrants-were unchanged at 493. 14d. sellera, but 
the other positions were 14d. and 1d. up, closing 
sellers quoting 49s. cash and 493. 6d. three months. When 
the market opened to-day (Wednesday) an earlier tone 

revailed. No business of any kind was recorded, this 

ing the second idle session in succession. Closing 
sellers of Cleveland warrants quoted 48s. 94d. cash, 493. 
one month, and 493. 6d. three months, while buyers’ prices 
were 1}d., 14d., and 4d. less respectively. In the after- 
noon the tone of the market was rather steadier, and two 


-lots of Cleveland warrants changed bands at 493. 04d. one 


month, with buyers over, and at 493. 5d. three months. The 
close was firm, with sellers quoting 483. 104d. cash, 49s. 1d. 
one month, and 493. 6d. three months. The following 
are the current quotations for makers’ (No. 1) iron:— 
Clyde, 61s,; Gartsherrie, 61s. 6d.; Summerlee and Calder, 
62s. ; loan, 653.; and Coltness, 89s. (all shipped at 
G w); y= on (at Ardrossan), 62s.; Shotts (at 
Leith), 623.; and Carron (at Grangemouth), 63s. 6d. 


Sulphate of Ammonia.—The sulphate of ammonia 
market is quiet, there being an absence of demand at 


mt. The price is quoted a little easier at from 
fr. 5s. to 12/, 7s, 64. per ton for prompt business, Glas- 
gow or Laith. 


8. 
Last week the amount shipped from 
Leith Harbour was 700 tons. 

Scotch Steel Tradz.—It is very unfortunate that the 
general quigpees in the Seotch steel trade should con- 
tinue so long. This week it is not possible to report any 
marked improvement, and sp2cifications are about as 
scarce as ever. There ig almost no demand for material, 
except for structural sections, and the departments turn- 
ing out this class of work are being kept fairly busy. 

erchants are again cutting a and have been en- 
deavouring to sell ship and boiler-plates at from 5s. to 63. 
pr ton under makers’ official selling prices. This is, 

owever, not the only competition at present, as a firm 
in not in the Combine is stated to have appointed 
an agent in G w to push for orders, It is also re- 
ported that on Monday of this week a lot of about 250 
tons of steel was shipped from Middlesbrough for the 
Clyde. No alteration has been made in official prices. 


Malleable-Iron Trade.—No change has taken place in 
the malleable-iron trade of the West of Scotland, and 
business is far from good:' Broken time is almost general, 
and the prospects are not bright. Prices remain un- 
changed. 

Scotch Pig-Iron Trade.—The Scotch pig-iron trade 
continues to move along quietly, but the home demand 
has not increased very much; indeed, some makers state 
that it is slower. quiries from abroad are in the 
market, and some fair lines have lately been booked. 
Hematite is rather quiet. 

Shipbuilding.—The shipbuilding returns for the t 
month show clearly the very low state which the ielhew- 
try is in.at present. The output from the various centres 
in Scotland did not. make up what would have been a 
decent output for the Clyde alone for one month. The 

res are : twenty vessels, with a total of 31,261 tons. 
Of that amount the Clyde output was fourteen vessels, of 
27,546 tons; the Forth, two vessels, of 2924 tons; the 
Tay, one vessel, of 90 tons ; and the Dee, three vessels, of 
701 tons. The tonnage of the tm yards: for the past 
month is just a trifle over the monthly average for the year 
to date, which is 272 648 tons, representing a total of 227 
vessels. Last year the figures for the same ten months 
ware 297 v of 500,823 tons, so that in the meantime 
it looks very much as if the year 1908 will not total more 
than half that of its predecessor. - For a ten months’ 
output less than that of the present year we have 
to go away back to 1897, eleven years ago, the figures 
for the similar period of that year being 236,531 tons. 
New work continues scarce, and very few contracts 
of importance have been placed during the month of 
October, if we except the six destroyers for the Govern- 





ment. Thres of theee are to be built at Fairfield, 
and three at-Clydebank. The P. and O. steamer Malwe, 
11,500 tons, built by Messrs. Caird and Co., Greenock, 
was by far the largest vessel launched during October 
Among the others, the principal ones were two between 
4000 and 5000 tons, one of 3760 tons, and two of between 
1000 and 2000 tons.—Messrs. Russell and Co, Port 
Glasgow, are reported to have received an order for a 
steamer of 6600 tons dead-weight carrying capacity, for 
Messrs. Norman Hallet and Co., Cardiff.—Messrs. Georg» 


-| Brown and Co., Greenock, have contracted to build a 


steamer 120 ft. in length for Messrs. Steel and Bennie, 
Glasgow, for trade on the Clyde. The machinery is to 
be made in Glasgow. 








NOTES FROM SOUTH YORF SHIRE. 
HEFFIELD, Wednesday. 

Mr. McKenna at the Cutlers’ Feast.—The First Lord 
of the Admiralty, last week, attended the Cutlers’ Feast, 
Sheffield, as the principal guest of Mr. Douglas Vickers, 
the incoming Master Cutler. It was anticipated that 
Mr. McKenna would make some definite statement with 
senpect to battleship orders for the East End, but this he 
failed todo. It was his duty, he said, to first place the 

roposals of the Admiralty as to next year’s programme 

fore Parliament itself. They bad, however, still orders 
to. givé for two battleships of the Dreadnought and 
Indomitable type, and would see that the armour for 
these ships was put out at the earliest possible moment. 
With respect to the suggestion that Great Britain should 
imitate the example of Germany, and lay down a ship- 
building programme covering a period of years, he thoughs 
those who supported this view misunderstood the func- 
tions of the British Navy. The German Navy had only 
one function. to iorm—the protection of German com- 
merce—whereas the British Navy had to be of a strength 
to meet any reasonable and possible foe or combination 
of foes, and any programme laid down was liab!e to con- 
tinual alteration and revision, according to the programme 
of any possible foe. The day following the Feast the 
First Lord visited Messrs. Vickers Sons and Maxim, and 
spent the greater part of two hours in the ordnance 
department. 


Iron and Steel.—The heavy trades of the city show no 
improvement. There is a feeling of distinct disappoint- 
ment that the Firat Lord of the Admiralty did not give 
some definite promise of work for the East End dyging his 
visit to the Cutlers’ Feast, but it is trusted that result 
of his stay, the work for the new battleships which he 
outlined will be pushed forward with all speed. The 
armour for a Dreadnought and Indomitable will run into 
between 5000 and 6000 tons, and although this quantity 
is small compared with the capabilities of the large 
Sheffield houses, it would do much to remove the imme- 
diate distress. The raw material market continues 
stagnant, and little improvement can be looked forward 
to until well into the new year. Heavy contracts placed 
some time ago have put local pig-iron makers in a strong 
position, and rates are fairly maintained. Business in 
the finished-iron trade is by no means brisk, though in 
certain specialities makers have full order-books, Foreign 
railway indents have come in fairly freely, but the home 
companies are still limiting their demands. There is a 
great slackness in the rolling-mills, and the cessation of 
wes “ Lancashire has eeriously affected the lighter steel 

ranches, 


South Yorkshire Coal Trade.—There is a further 
marked falling off in the demand for steam coal for ship- 
ment, consequent on the gradual closing of the Baltic 
ports, and shortly the export trade will assume its usual 
winter character. Stocks are already beginning to 
accumulate at the pits, and prices are somewhat easier. 
For South Yorkshire hards rates rule from 9s. 3d. to 
93. 6d. 4 ton at the pits, and at the Humber ports 11s. 6d. 
to 11s. 94. f.o.b. Small ae are, however, moving at 
less than these prices. The demand from Grimsby for 
the steam-trawling trade keeps up to the average, and a 
good tonnage is being forwarded to the various rail- 
way centres. Coking fuel sells at from 63. to 6s. 3d. per 
ton, and locally coke is moving moderately well. There 
is, however, a notable falling away in the call for slack 
and smudge, the result of the stoppage of the Lancashire 
demand. The colder weather has improved the house- 
coal trade. London and the southern markets are buy- 
ing freely, and a good demand is experienced from the 
eastern countries. Best Barnsleys make from 11s. 6d. to 
123. at the pit, and secondary samples 10s. to 103. 6d. per 
ton. llieries are working on the average about four 
days a week. 





Royau EnGringer Orricers —I¢ was announced by Mr. 
J. C. Inglis, in the course of his Presidential Address 
before the Institution of Civil Engineers last Tuesday 
evening, that the War Office had decided to create a 
reserve of Royal Engineer officers. This reserve is to be 
filled by young civil engineers who have passed through 
their pupilage in works or offices, and who are willing to 
spend twelve months at Chatham in learning military 
engineering. After that time, if they prove satisfac- 
tory, they will be gazetted to the Reserve of Royal Engi- 
neers, and wi fres from military duties, with tle 
exception of having to.put in fifteen days’ training annv- 
ally with a regiment. The complete arrangements have 
not yet been published, but the War Office announces that 
the scale of remuneration will be such that no demands 
will be made upon the officers’ private resources during 
the time of training. Such officers will, of course, 
be liable to be called upon for service, either within the 
United Kingdom or abroad, at any time of grave national 


_ danger. 
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FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Trade.—There is rather more doin 
in Cleveland pig iron, and a very gratifying feature o 
the market is that buyers are prepared to pay rather more 
for forward than for early delivery. Most of the business 


NOTES 


ing, however, is for early delivery. Few sales of | per ton. 
Fast. Coas 


+ hematite pig iron are reported, but that is 
only what was to beex after the recent rather hea: 
buying. Producers of hematite are very : 
and are not pressing sales, and they report that the 
increased outyut is fully taken -, The value of hematite 
is something like what it ‘should be in peapereen to that 
of Cleveland iron, traders considering that under ordinary 


circumstances mixed numters of hematite should be 83.) freig! 


103. above No. 3 Cleveland. Shipments of pig iron pro- 
al to be fairly good, and inland deliveries are likely 
to be on a satisfactory scale. A good deal of hematite 
is being sent to the Sheffield district. No. 3 g.m.b. Cleve- 
land pig is firm at 49s. f.0.b., at which figure a number of 
sales have recorded ; some of the makers ask rather 
more. No. 1 is 5ls. 6d.; No. 4 foundry, 483. 3d. ; and 
No. 4 forge, 47s. 3d, Small odd lots of Nos. 1, 2, and 3 
East Coast hematite pig are said to be obtainable from 
second hands at 56s. 6d., but makers will not entertain 
offers at less than 57s. for early delivery and 58s. for 
forward business, There are makers who ask up to 60s. 
for mixed numbers delivered over the second half of next 
year. ish ore fully maintains its value, notwith- 
standing that freights are rather easier, the mine-owners 
in Spain taking a very firm stand. Rubio of 50 per cent. 
quality stands at 16s. ex-ship Tees. 


Manufactwred Iron and Steel.—What little changes are 
noticeable in the manufactured iron and steel industries 
are for the better. Certainly several branches are still 
only very moderately employed, but others are actively 
engaged. Rail-makers and sheet-manufacturers are very 
busy, and there are more inquiries in the market for ship- 
building material. Common iron are 7/.; best 
7l. 7s. 6d.; best best bars, 77. 153.; packing iron, 5/. 10s.; 
iron ship-plates, 6. 7s. 6d.; iron ship-angles, 7/.; iron ship- 
rivets, 72. 3s. 9d.; iron boiler-plates, 72. 7s. 6d.; stesl 
bars, 6. 7s. 6d. ; steel ship-plates, 6/.; steel ship-angles, 
5l. 12s, 6d.; steel boiler-plates, 7/.; steel strip, 6/. 12s. 6d.; 
steel hoops, 67. 17s. 6d.; and steel joists, 5/. 15s.—all 


the customary 24 per cent. discount. Cast-iron chairs are 
31. 10s.; cast-iron columns, 62. 10s.; light iron rails, 62. 15s.; 
heavy steel rails, 5/. 15s.; and steel railway sleepers, 62. 10s. 


—all net cash at works. Iron or steel galvanised corru- 
gated sheets, 24 gauge, in bundles, are 12/. 103 to 
12. 123. 6d.—less the usual 4 per cent. f.o.b. 


Shipments of Iron and Steel.—October shipments fall 
considerably short of expectations. Those of pig were 
returned at 102,501 tons, as compared with 101,911 tons 
for the previous month, and 147,857 tons for October last 
year. Of list month’s pig-iron shipments, 92,098 tons 
were loaded at Middlesbrough, and 10,403 tons at 
Skinningrove, the destination of the latter being 9862 
tons for Scotland and 541 tons for abroad. f the 
Middlesbrough clearances, 68,909 tons went abroad, and 
23,189 tons to coastwise customers. Once more Germany 
was the largest im , receiving 17,323 tons, Scotland 
being second with 15,423 tons, and Italy third with 
14,974 tons, whilst Denmark took 5487 tons; Sweden, 
5417 tons; France, 5125 tons; Japan, 4805 tons; - 
gium, 3686 tons; and Holland, 3649 tons. Of the 9507 
tons of manufactured iron shipped last month, 3030 tons 
went to foreign countries, and 6477 tons to coastwise 
buyers, India being by far the largest purchaser, with 
an import of 1685 tens. The steel loaded for despatch by 
sea last month reached 25,980 tons, 18,832 tons going 
abroad, and 7141 tons coastwise. The t buyer was 
the Argentine, with 6972 tons, whilst India received 6064 
tons, and Japan 2032 tons. . 


Miners’ Wages Reduced.—Wages of the Cleveland iron- 
stone miners and Weardale }jmestone quarrymen have 
been reduced by three-quarters of 1 per cent., a majority 
on a vote of the employés having agreed ¥bp}, these terms, 
sought by the employers. 2 ? — 





Canapian RatLways.—The Grand Trunk cesite + = 
way Company proposes to construct a second main line 
across the three prairie provinces of Manitoba, Saskat- 
chewan, and Alberta, starting from the present main line, 
north of Brandon, Manitoba, and running thence across 
Saskatchewan to the coal districts of Southern Alberta. 
This would give the Grand Trunk Pacific Company a 
second line through the wheat-fields of Western Canada. 





Mexican Ramway.—The directors consider that the 
time has arrived when, in view of the necessity of con- 
tinuing the policy af laying down heavier rails and 
executing other renewals and improvements, such as the 
rogaes the upper section of the line, the acquisition 
and extension of tributary lines, and additions to the 
rolling-stock, the Mexican Government should be asked 
to approve the creation of 1,000,0002. second debenture 
stock. A substantial proportion of the amount to 
expended, being in the nature of renewals, will bec 4 
against revenue. The company has disposed of its pier 
and launch service, together with certain — proper- 
ties, and plant at Vera Cruz, to the Vera Cruz Terminal 
Company, Limited, for 148,7007. The Mexican Railway 
Company now owns 87 locomotives, a3 compared with 83 
owned at the close of December, 1907. During the past 
half-year four goods engines and four Fairlie engines were 
added to the stock, and four old Fairlies were written off. 





NOTES FROM THE SOUTH-WEST. 


Cardif.—The steam-coal trade has exhibited rather a 
better undertone. Inquiries for prompt and early ship- 
ment have been fairly numerous, but the actual business 
completed has been comparatively small; the best — 
sresndesy qualisiis have conged foom 5s. 6A. to tt 94. 

ities have ran; rom to : 

The house coal trade has shown steadiness, but 

the demand has not been particularly active. best 
ordi qualities have made 14s. 6d. to 16s. 6d. per ton, 
while No. 3 Rhondda large has brought 17s. 6d. to 18s. 


per ton. Foundry coke has been quoted at 17s. 6d. to 20s. | Rai} 


per ton, and furnace ditto at 15s. to 16s. 6d. perton. As 

regards iron ore, Rubio has made 14s. 9d. to 15s, per ton, 

upon a basis of 50 per cent. of iron, and charges, including 
ight, insurance, &c., to Cardiff or Newport. 

Small Coal.—The Paris, Lyons, and Mediterranean 
Railway Company has placed a contract with Messrs. 
Pyman, Watson, and .. Cardiff, for 113,000 tons of 
small coal, to be delivered into trucks at Marseilles in 
arranged quantities over 1909. The price obtained has 
not been disclosed, but is stated to be about 143. 4d. per 
ton, charges including freight, insurance, &c. - The con- 
tract provides that the ash percentage shall not exceed 
9 per cent., and the coal to be ey is to be best 
Monmouthshire dock-screenings and No, 3 Rhondda. 


Dowlais.—There has been an increased output of heavy 
section steel rails on home and foreign account, the pro- 
portion of each class of orders in course of execution poing 
about equal. The engineering shops have beet .we! 
employed. : 

Coal for the Navy.—A number of acceptances of tenders 
for the supply of best Welsh steam to the Navy in 
the coming year have been received by Welsh colliery 
owners. As Admiralty requirements ate being kept 
secret, no reliable details are obtainable. ’ 


The Swansea Valley.—There has been a satisfactory 
output of pig iron. The tone of the steel trade has been 
more encouraging. The tin-plate trade has shown scarcely 
any change. The engineering works are moré actively 
employed. , 

New Dock Gates.—New-dock gates for closing the en” 
trance to No. 4 dock, South Yard, Devonport, are practi- 
cally completed, and will be brought into use as soon as 
the chains for opening and closing them have been de- 
——. ij = -~ are constructed in two equal yess, 

ing hung from strong pivoting supports em 
in stone-work at the side of the dock; and to make the 
movement of the gates as free from friction as possi 
they will travel on two large rollers on the underside 
mg be edge running on racers secured to the flooring of 

e . 





PERSONAL.—We are informed by the Sloan Electrical 
Company, Limited, 15, Fore-street Avenue, E.C., nts, 
that Mr. C. Conradty, of N re, has now he core 
the business of the Aktiebolaget Bronskol mpany, 
of Stockholm, manufacturers of dynamos, motors, elec- 
trical fittings, &c. 





Rosstan Rattway DiveLcopmEnt.—A petition has been 
laced before the Russian Government by the Rajaesan- 
ralsk Railway Company asking for a concession for the 
construction, with Government tee, of a railwa 
from Uralsk to Semi-Palatinsk. P ed line woul 
be about 1200 miles in length, and would need for con- 
struction an expenditure of about 10,625,000/. 





Fow.rer’s Mrcnanics’ AND Macuinists’ Pocxet- Book 
AND Drary, 1909.—A welcome addition to Mr. W. H. 
Fowler’s well-known series of pocket-booke, published b: 

the Scientific Publishing Company, Manchester, whic 

already includés his. ‘‘ Mechanical Engineers’ Pocket- 
Book,” ‘‘ Electrical Engineers’ Pocket-Book,” and ‘‘Archi- 
tects’ and Builders’ np has been made in the pro- 
duction of a ‘“‘ Mechanics’ and inists’ Pocket- Book.” 
This little volume, cqntaining a really wonderful amount of 
information; i worth procuring, and is within the reach 
of all, even'*down to apprentices, being published at the 
very moderate price of 6d. Placed thus within the reach 
of all interested in the production of work in engineers’ 
shops, this pocket-book will be found to supply practical 
information hitherto, for the most part, widely scattered 
over, and to & certain extent buried in, recent back 
volumes of the technical Press, the bulk of which ever 
remains inaccessible to the majority of the workers. In 
thus collecting the cream as s shop operation 
and methods of recently-published information, Mr. 
Fowler has rendered considerable service to all ics 
and machinists of a progressive turn of mind, while if 
they can be induced to indulge in the investment, others 
of a rather more inert c ter may be stimulated to 
better efforts by a knowledge of the facts it contains. The 
book in its present form consists of over 400 psges of 
tables and information of shop operations, the working 
of machine-tools, &c. When we consider that Fowler's 
“*Mechanical Engineers’ Pocket-Book,” although dimin- 
ished by certain matter now incorporated in this new 


be | book, has, after some ten editions, grown to a boo 


k of 
nearly 700 pages from one of little more than half that 
size, 1p appears more than probable that its editor will 
find as time goes on tional matter of practical 
interest which might well be included in the ‘Me. 
chanics’ and Machinists’ Pocket-Book.” Indeed, one of 
the healthiest signs is the extent of the alterations since 
their inception made in these books, which are yearly 
undergoing improvements to bring them up to the point 
of greatest utility. 








MISCELLANEA, 


Up to June 1, 1908, 72,948,007 dols. had been expended 
on work on the Panama by the United States, 
exclusive of the —- of the French undertaking, 
indemnity, &c, ‘he amount expended in construction 
work and engineering was 28,332,966 dols.; for plant, &c., 
30,102,334 dols. ; on munici improvements, 5,646,349 
dols. ; and on sanitation, 6,720,843 dols., the remaining 
2,145,575 dols. having been expended on civil administra- 
tion. 


It is stated that the work of converting the Interoceanic 
ailway from its present gauge of 3 ft. tostandard gauge 
will be commenced in January, 1909. The section first 
to be undertaken will be that between Mexico City and 
Vera Cruz, Ninety-pound rails will be used. © Most of 
the existing bridges are wide and s ‘enough to 
accommodate stan -gauge stock, Some 310 miles are 
to be converted, and some 6,000,008, will, it is estimated, 
be expended before the line is brought up to a first-class 
standard. gauge system. 


In making a review of the present u:e of electric fur- 
naces in the iron and steel industries, Mr. J. B.C. Kershaw, 
in a recent issue of the Jron Trades Review, stated that 
such furnaces were now in use in altogether forty-one 
places in France, Germany, Austria, Switzerland, Italy, 
Spain, Sweden, the United States of America, Canada, 
and sngiand, 5 yermye to a recent article in Stah/ und 
Kisen, there are in use altogether 78 electric furnaces, of 
which 14 are of the ~o type, 10 of the Sianioe- 
Rodenhauser, 19 of the éroult, 10 of the Girod, and 
of the Stassano type, besides various others, of which only 
one or two oudmapiie kee as yet in use. 


A diagram’is published in a recent issue of the Electric 
Railway Jovrnai of the relation of weight to seating 
capacity of forty-six different electric cars of modern 
design used On American ‘systems for city or interurban 
traffic, From this’ diagram the gene of the cars 
fall within the limits as regards g accommo- 
dation of from forty-five to sixty sengers, and 
as regards weight, from 1200 Ib. to 1 lb. per seat. 
The cars varied from 625 lb. per seat to 1608 lb. per seat. 
The latter weight occurred in a car with accommodation 
for sixty-four passengers. Another car, with only four 
seats less, weighed only 854 lb. per seat. The latter is a 
woodén car, and the former a steel one, but both are cars 
for interurban service. Cars for city service vary between 
625 lb. and 1089 1b. per seat. The list included @ car with 
accommodation for seventy-oné passengers, while the 
heaviest was one of 51.3 tons. 


Radiotelegraphic communication with balloons has suc- 
cessfully maintained in several instances, notabl 
by the Condor, which rose from Brussels and exchan 
signals with a station erected on the tower of the Palais 
de Justice, of Brussels. The aeronauts also easily over- 
heard signals sent from the French military station on the 
Eiffel Tower. The possibility of such signals had long 
ago been established ; danger was, however, feared from 
the sparks. The first systematically to experiment in 
this line was H who, while cruising on the ocean, 
sent up unmanned balloons from the ship. The balloons 
were fitted with emall receiving apparatus, tuned to 
different wave lengths on the different balloons, and the 
arrangement was such that the signal would open the 
valve of the respective balloon and make the balloon 
sink. Hergesell succeeded in this way in bringing vertain 
— down again at will at a distance of 10 nautical 
mi , 





Tenvess InviTED.—Tenders are invited by the Adminis- 
tration of the Italian State Railways, Rome, for the con- 
struction of a tunnel to connect the Kast Harbour with 
the railway stations of Piazza Principe and the Piszza 
Brignole, Genoa. which must be accompanied 
by a deposit of 8000/., will be opetied on December 11. 





‘Tux “Mecuastca, Worip” ‘Exzornica, Pocxgt- 
Book, 1909.—The second appearaiit® of this little pocket- 
book brings to one’s notice several changes and additions 


‘in its contents. ‘The number of its pages has been in- 


creased considerably, and the extra pages given almost 
entirely to matter onsuch subjects as current-:ransforming, 
motor-generators, rotary converters, balancers, boosters, 
circuit-breakers, fuses, &c., while electric lifts and elec- 
tricity in mines also occupy some of the new space. The 

ocket-book is publishe Messrs. Emmoit and Co., 

imited, 65, King-streev, Manchester, at the moderate 
price of 6d. net. In additicn to electrical matter it 
oe a lot of enya on more general eubjects, 
such as gearing, rope-driving, motive power, tang, 
&c,, and numerous tables, moblog it @ useful little boo 
to keep by one. 





Copper. —The total arrivals of copper in England and 
France during October amounted to 18,760 tons. The 
deliveries for the same period were 17,230 tons, stock 
thus being insreaeed by 1530 tons. At the close of the 
month standard copper stcod at 62/. 2s, 6d. for cash. 
The imports from January 1 to the end of October were 
66,161 tons greater this year than for the correspondin 
period of 1907, the total imports now standing at 214, 
tons. Deliveries for the same period are $4208 tons 
greater this year than last. The total stocks in England 
and France now stand at 41,732 tons, compared with 
6053 tons at the corresponding date of 1907, and 7904 
tons in 196. The visible oe is made up to 51,532 
tons by 3500 tons afloat‘from Chi 
Australia. Im from the United States for the first 
ten months of year were 41,335 tons into Liverpool 
and South Wales, ; 


i and tons from’ 
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CONSTRUCTED BY MESSRS. A. REYROLLE 


IRONCLAD SWITCH.GEAR. 


(For Description, see Page 610.) 





AND CO., LIMITED, ENGINEERS, HEBBURN-ON-TYNE. 
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Fic. 7. Contracts or Extraa-Hicu-Tension O1- 


Ruy. Pavition.—The new pavilion completed at Rhyl | 
yey bode first structure of its kind in this country. 
It has constructed of reinforced concrete, indented 
steel bars being employed for the reinforcement. The 
whole of the gallery, columns, beams, domes, and flat roofs 
are constructed on this principle, the central octagonal 
dome having a diameter of 61 ft., and rising to a height! 
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of 73 ft. from the floor-level. Accommodation for 2000 
persons is provided. 


EXPANDED Meta Macutnery GuARDSs.—Among the 
many uses to which expanded metal has been successfully 


applied is that of vidi ards for mo rts of 
machinery. The Expanded Metal Company. Limited, 


Fie. 8. 3000-Votr TransFoRMER Panel, wiTH CaRRIAGE REMOVED. 


Stranton Works, West Hartlepool, have made guards of 
this nature for —aee base-panels, “~~ = 
screens, transformer housings, as covers for starte 

motors, lamp-protectors, &c., while they have also been 
fitted to gear-wheels, belt-pulleys, and numerous other 
ex parts of moving machinery, making efficient 
guards, but not hiding from view the machinery enclosed. 
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THE PRESENT AND FUTURE NAVAL 
CONSTRUCTION. 


Tue Admiralty are at the moment formulat- 
ing a Navy programme for the next financial year. 
There are, fortunately, many stimulating §infiu- 
ences, and there is no room for. doubt’ as to the 
duty of those. responsible for the efficiency of. the 
fighting fleet. ere is universal acceptance of 
the dictum laid down by the First Lord of the Ad- 
miralty at the Cutlers’ Feast at Sheffield last week, 
that ‘‘ we must at any cost and on all occasions 
meet whatever demand the condition of foreign 
fleets might impose upon us.” We ume, too, 
that Mr. McKenna realises the fact that the *‘ con- 
dition of foreign fleets” must unfailingly be met in 
anticipation. The need for this anticipatory measure 
has been further demonstrated by the course of 
international politics within the last few weeks. 
The grave interference with the Treaty of Berlin 
showed, to quote the words of the President of the 
Board of Trade, ‘‘ how very vain it would be for a 
nation like ourselves to trust merely to the stipula- 
tions of international agreements, or to the smooth 
phrases of ceremonious diplomacy.” Again, the 
remarkable disclosures of the German Ronen, 
assuring us that in Germany the prevailing sen- 
timent among “‘large sections of the middle and 
lower classes ” is not friendly to England, should, as 
the French say, ‘‘nousdonne sérieusement a penser.” 
Fortunately, we have at the same time a more 
widely and more influentially expressed desire to 
remove all naval questions from the somewhat 
unsatisfactory atmosphere of y politics, Mr. 
Walter Long, a member of the four Cabinet, 
put forward this plea, and his views were cordially 
reciprocated by. Mr. McKenna, It is true that the 
party system of government creates an opposition 
whose primary function-is to criticise ; but there 
is often suspicion that their attitude is biassed, 
and this in part defeats the end. It must be 
admitted, however, that for many years there has 
been a tendency to regard the Navy policy from a 





=| national rather than a party point of view; but 


when the question at issue has to be decided in 
the division lobbies, the crack of the party whip 
has more influence than sound judgment on the part 
of each member. We hope, therefore, that the 
Navy will be still further dissociated from party 
politics. There are in the House few who do 
not realise the importance of a powerful and effi- 
cient Navy, and pa. there should always be that 
honest and well-informed opinion an —_ 
n 


day, it becomes prudent to review the present and 
future of construction for the British and foreign 
navies, as upon this depend in large measure our 
naval requirements of the immediate future. 

The Prime Minister said re recently at Leeds, 
‘* Every Power in the world knows that our mea- 
sure of what we require in naval strength is the 
The crux 


ships to maintain this security, and of those build- 
ing for foreign Powers to menace it. For the moment 
it is admitted un au hands that the position of the 
Navy relative to other fighting forces is satisfac- 
tory. The question is one regarding the future ; 


‘the situation must be viewed with special reference, 


to that future. Again, there is no need to explain 
why such a comparison of strength may be quite 
pow confined to ‘ capital” ships of the 


nought Following the pro’ » laid 
were ordered in 19007. three 


down in 1006, thee 


British ships, but not one of.these was laid down 
until about eight months of the financial year had, 
expired. ; The Bellerophon, the keel of which was 
laid on, December 3, has only just completed ‘her 
trials, and will not be commissioned within the two 
years ; the Téméraire was laid down on January 1, 
1907, and it is. problematical whether she will 
be completed within two years and three months. 
The Superb was.laid down on February 6, 1907, and 
although she will go on her trials in January or 
February next, there is little likelihood of her com- 
letion within two years and three months. Inthe 
fieancial year 1907-8 three more battleships were 
ordered. _The St. Vincent has been launched, but 
although sixteen months have transpired since the 
building of the ship was sanctioned by Parliamen’, 
little of her armour has been put in place, and less 
has been done in connection with the manufacture 
of her turbines. The Collingwood is to be launched 
at Devonport to-morrow, nine months from .the 
laying of the keel, and it has been admitted officially 
that there has been. great delay here also in con- 
nection with the construction of the; machinery, 
The third ship, the Vanguard, promises to be more 
up to time. . But the important point in connection 
with these six battleships is that not one of them 
is likely to be completed within two years. Tho 
explanation ip Baas uite acceptable: it is asso- 
ciated with labour disputes. But such causes 
of delay are so inevitable that it would be false 
policy to eliminate them in estimating the time 
necessary to complete battleships. An eighth ship 
of the Dreadnought class—the Foudroyant—was 
authorised in July last, but the keel has not yet 
been laid. Moreover, neither armour nor E iw 
machinery seéms to have been ordered, according 
to Mr. McKenna’s statement. at Sheffield. It 
follows that while we may have four Dreadnought 
battleships in commission next summer and seven 
in the summer of 1910, the eighth will not fly the 
pennant before the spring of 1911. Some urge that 
the Agamemnon and Lord Nelson ought to be 
classed as Dreadnoughts, in view of their gun- 
power ; but there is the important difference that 
their speed is only 184 knots, as compared with 
over 21 knots, so that in tactics a squadron. of high; 
speed ships including two Agamemnons would 
forfeit the enormous advantage it. possesses ip 
rapidity and accuracy of gun-fire consequent 
upon the higher rate of change of range. ven 
mitting the Agamemnon and Lord Nelson, we 
have ten battleships. The new cruisers of the 
Invincible type offer confirmation of the difficulty 
of ensuring production within two years. The 
time allowed for the building of these cruisers 
was, if we, mistake not, two years and three 
months. All of them have passed through their 
steam trials, and two of them have been com- 
missioned ; but in no case was the ship put into 
commission within the time allowed. Here, again, 
a reasonable explanation is forthcoming ; but the 
fact remains that we have not built within the time 
estimated, and that fact should be looked squarely 
in the face. It may be accepted, therefore, that 
possibly by the spring—more probably by the 
summer—of 1911 we shall have fourteen “‘ capital "’ 
ships, including eight Dreadnoughts and four In- 
vincibles built and building, and the Agamemnon 
and Lord Nelson. ' 
What is the situation in respect to foreign navies, 
and particularly with respect to that nation of which 
their Emperor says they are not ‘‘ friendly to us ?”’ 
In 1907 Germany laid down four Dreadnoughts, 
Three of these have been launched at Wilhelms- 
haven, Bremen, and Stettin respectively; the 
fourth will be launched very shortly from the Ger- 
mania Works at Kiel. The first two are in a fairly 
advanced stage, and all will certainly be completed 
by the summer of 1910. Orders were issued a month 
or so ago for three more battleships of the same 
class from the yards at Wilhelmshaven, Bremen, 
and Kiel. These ships are to be completed early 
in 1911, and are to replace the Oldenburg, Sieg- 
fried, and Beowulf. Preparations have already 
been made for laying down two more early 
in the year ; one of them, it is understood, at 
Stettin, and the other in a Government yard, 
These should be completed probably in the autumn 





of 1911, certainly early in 1912, which allows in” 
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each case from 2? to 3 years for construction, 
as compared with two ee and three months 
for the British ships. is is giving Britain an 
advantage which a full knowledge of the relative 
building facilities of the two countries scarcely 
justifies ; but we desire to take the most moderate 
view. A cruiser comparable with our Invin- 
cibles was laid down a year ago at Hamburg ; 
another has recently been ordered from the same 
yard. A third will ordered early in the coming 
year. For a time some contended that we were not 
entitled jn this country to reckon German ships 
until they were ordered, and on this plea our 
assumption that two battleships and a cruiser will 
_ be ordered early next year may be criticised ; but 
as definite preparations are being made, and as the 

eneral programme has been advanced rather than 
Gaaved: there is full justification for accepting 
the view that the German people are determined to 
carry out the plan in its entirety. Therefore nine 
ships have been laid down within two years— 
seven battleships and two immense cruisers—and 
three more-will follow in a month or so. Germany 
will have twelve ‘‘capital” ships of the Dread- 
nought type late in 1911 or early in 1912. Italy 
has in an advanced stage one modern battleship ; 
France has six, which ought to be finished by 1912 ; 
Austria has laid down one, and proposes to con- 
struct two more; America has in hand four, and 
Japan has four—one of them launched two years 
ago, another floated a year ago, and two others in 
progress. These facts sp for themselves. A 
similarly disquieting condition could be established 
in connection with the smaller ships. 

The condition that the Admiralty at the moment 
should have under consideration is that German 
will have in 1912, if not earlier, twelve ‘‘ capital” 
ships against our fourteen, including even the 
Agamemnon and Lord Nelson, which is stretch- 
ing a point. The point to be determined now is 
as to how many ships we should lay down to give 
us unqualified superiority at the end of 1911. 
Germany has shown her hand. Her programme 
has been published to the world. As to the 
intentions of the Government and people there 
is no room for dubiety ; any last lingering doubt 
must have been removed by the Kaiser’s declara- 
tion. He may be friendly to us, but the wisest 
monarch is not always able to mould public 
opinion at will, and it would be a grave error 
to ignore the significance of the situation on the 
Continent, According to the Kaiser’s narrative, 
it was only our naval strength which saved the 
world from a great European war in 1899-1900. 
The same conditions may arise again to-morrow, 
and certainly the maintenance of peace depends 
upon the decision of the Admiralty and of 
the Cabinet within the next two or three weeks. 
Mr. McKenna, at Sheffield, made one more pro- 
testation of the earnest desire of the Goverr- 
ment to maintain our supremacy—‘‘The British 
Navy has got to be of a strength to meet any 
reasonable and possible foe or combination of 
foes.” In Dreadnoughts Germany in about three 
years will be practically equal to Britain. The 
German squadron of Dreadnoughts could easily 
annihilate any fleet of ships of the pre-Dread- 
nought era that we might put to sea, so that 
our reliance must not be placed on our older 
ships, however preponderating their numbers may 
be. It is the full realisation in Germany of this 
point which has induced them to build Dread- 
noughts in such large numbers. We know, too, 
that Germany has determined to build at least two 
battleships and a large cruiser each year; and as 
our preponderance in modern ‘‘ capital” ships will 
no we exist in 1912, it is of the most vital import- 
ance that the Admiralty and the Government should 
determine in the next Navy programme to lay down 
such a number of ships as will at once begin the 
building up of such predominance in Dreadnoughts 
from 1911 onwards. When it is remembered that 
Sagres 2 may accelerate the rate of construction of 
the twelve ships under order, and will continue to 
order new ships in the future years as in the past, 
it will be agreed that five ships is the irreducible 
minimum for next year’s programme and that six is 
really necessary. 

Now is a most opportune time for laying down 
these ships. An enormous amount of distress pre- 
vails in every district, and in none to a greater extent 
than in naval shipbuilding ports. is justifies a 
concession to the unemployed. A battleship nowa- 
days costs about 2,000, . sterling, and almost the 
whole of this amount is distributed in wages. We 





are glad to note that this has been brought out with 
remarkable clearness in the daily Press, because 
it is sometimes thought by the ill-informed that 
money spent on naval works is confined to ship- 
building districts. It.is not so. No expenditure 
affects a greater area. There are minerals and coal 
to be mined, transported, and converted into the 
requisite metals; there is the armour to make, the 
hull to build ; there is the machinery to be manu- 
factured by specialising firms dotted over the whole 
of the United Kin dom. Thus the early ordering 
of five or six battleships would be an incalculable 
benefit in utilising idle labour. This is apart 
altogether from the absolute necessity of laying 
down the new ships. It has been computed, for 
instance, that in the hull and propelling machi- 
nery alone on a Dreadnought over 2000 workers 
would be employed for a period of two years. But 
if we take the labour value of a battleship as nearly 
1? millions, and assume that the average worker's 
wage is 32s. per week, we find that the direct 
contribution to labour means the employment of 
10,000 men for two years. There is, moreover, 
the indirect gain, as these workmen circulate the 
money, affording employment for great armies of 
workers, providing food, clothing, and the neces- 
saries of life. As the President of the Local Govern- 
ment Board has contended, national economy 
requires that the work on Government and muni- 
cipal undertakings should be so timed as to level up 
the hollows between the peaks marking commercial 
activity in the diagram of labour employment. 

It may be waged that the repeated protestations 
from the members of the Government, from the 
Premier downwards, prove their full realisation of 
the need for a strong navy, and make it unnecessary 
for any one to urge them to the fulfilment of their 
duty. Unfortunately, however, there are sounded 
at times notes which do not ring true, and these 
only tend to more seriously disturb the general 
unison. But there is the further fact that the 
national finances and the budget prospects are 
in a most uncertain condition. The 
of the Exchequer professes to know how the prob- 
able immense deficit and the enormous demands for 
social legislation are to be met, but men who have 
greater experience of national accounting do not take 
the same optimistic view, and consequently there 
is a fear, rightly or wrongly, that the claims of the 
Navy may suffer. We know that, so far, all has 
been well with the Navy, and we have on the Board 
officers of experience and of unquestionable loyalty 
to the Service and worthy of the confidence reposed 
in them. At the Lord Mayor’s banquet a year ago 
the First Sea Lord gave reasons for the hint that 
we could afford to slumber quietly, feeling sure 
that then all was well. Now we have cause to be 
awake, and we await the issue. 





THE INSTITUTION OF CIVIL 
ENGINEERS. 

THe opening meeting of the present session of 
the Institution of Civil Engineers took place last 
Tuesday, and was the first meeting under the 
presidency of Mr. J. C. Inglis, who, after taking 
the chair, in succession to Sir William Matthews, 
delivered his presidential address. Naturally, 
as an eminent railway engineer, and as_ the 
ane manager of the Great Western Railway, 

r. Inglis dealt largely with the question of trans- 
port, claiming for it a leading position among 
the many activities represented in the Institu- 
tion. In this he was certainly justified. It is 
the increased means of transport that differentiates 
this age from all that have preceded it, and 
renders both possible and necessary other works 
and structures of an engineering character. As 
transport improves so will material civilisation 
increase ; and if a new form of transport should 
ever arise, it is certain that our social conditions 
must undergo a considerable change to enable us 
to adapt ourselves to the altered conditions. Mr. 
Inglis, however, did not indulge in prophecy, but 
= strictly to the past, as will be seen from his 
aldress, which we give on paze 630. Naturally, the 


Great Western Railway furnished a text for many 


of his remarks. He referred at some length to the 
‘* Battle of the Gauges,” and gave, in an appendix 
(see page 633), Brunel’s arguments in favour of a 
wide gauge, based largely on the reduced friction 
resulting from the use of the larger wheels which 
could be adopted. Curiously, in reckoning up the 
resistances to train motion, Brunel never referred to 
air resistance, although he was dealing with high 


hancellor. 





speeds. Next Mr. Inglis traced the growth of the 
power of the Board of Trade over railway working, 
and then he showed how little effect had followed 
the passing of the Light Railways Act. 

Turning to the affairs of the Institution, Mr. 
oF traced its history during the past 90 years, 
and its migrations from one house toanother. This 
naturally led him to speak of its impending removal, 
and to the building of new premises, and here he had 
to deal with the future, which he seems to regard 
as full of hope for the Institution and for the pro- 
fession. It is evident from the address that the new 
President is an advocate of the Institution making 
its presence felt in the world, as well as within its 
own walls, and that he regards with more than 
= the various new activities—moderate as 
they have been in scope-—that have characterised 
the last few years. He spoke with enthusiasm of 
the examinations for entrance to the rank of Asso- 
ciate Member, and of the effect that they were 
having, not only on the scientific attainments of the 
younger members, but also on the general course 
and trend of engineering education in the colleges 
of this country and of the Colonies. He referred 
to the initiation of the Engineering Standards Com- 
mittee, brought about by Sir John Wolfe Barry, 
and to the enlargement and growth it had received 
by the co-operation of the Institution of Mechanical 
Engineers, the Iron and Steel Institute, the Insti- 
tution of Naval Architects, and the Institution 
of Electrical Engineers. All these bodies contri- 
buted time and skill and money, while other finan- 
cial assistance has been given by the Treasury, the 
Indian Government, by manufacturers, railway 
companies, and other bodies. Mr. Inglis said :— 
‘*T feel we may look with considerable pride and 
satisfaction upon the share which the Institution 
has taken in initiating, organising, and helping to 
solve this problem of standardisation, which is un- 
doubtedly of national importance.” Everyone will 
endorse this sentiment, and will look forward to 
the Institution identifying itself with the industries 
of the country even more intimately than it has 
done in this instance. 

The assistance given by the Institution to engi- 
neering investigation and research-work of late 
years was referred to, probably with the view of 
encouraging the Council and members to greater 
efforts and liberality in this respect. The President 
was able to recite three important matters that had 
been dealt with, but he must have had in his mind 
the long list of admirable researches made by the 
sister-institution of Mechanical Engineers, with far 
fewer members and much smaller financial re- 
sources, However, a beginning has been made, 
and no doubt there is the intention to improve upon 
it in the near future, otherwise the subject would 
scarcely have been mentioned by the President. 
The work to which he was able to refer, although 
of considerable importance, was chiefly a stan- 
dardisation of definitions and methods. It aimed 
at co-ordinating existing knowledge rather than 
finding an answer to problems hitherto un- 
solved. The research-work that the Institution 
has done has béen vicarious. It has made grants 
to the National Physical Laboratory for the pro- 
secution of certain approved researches, and the 
results have been, or will be, published. In this 
respect the Institution acts hke the patrons of 
literature and art of a by-gone age, who enabled 
authors and painters to produce works that could 
not be undertaken on commercial lines ; and there 
is no better use to which the large funds of the 
body could be applied. Indeed, in view of the age 
and dignity of the Institution, and of the youthful 
eagerness and assiduity required for research, there 
is a certain appositeness and propriety in the 
present arrangement of patron and worker. 

It is well known that it is contemplated to make 
the new house of a monumental character, so that 
it may represent to the world the importance and 
breadth of engineering science, and testify to the 
fact that those who represent it claim to be 
regarded as professional men. This is a subject 
that has been touched upon several times of late in 
the theatre of Great George-street. Sir Alexander 
Kennedy referred to it in his address ; it was brought 
forward at the meetings last May, and Mr. Inglis 
could not quite ignore it. The claim to rights 
carries with it responsibilities, but the fact is not 
always recognised, even by those who are loudest 
in upholding their pretentions. Mr. Inglis said : 
‘* Tt cannot be gainsaid, however, that when a body 
becomes so numerous and so diverse in its activities 
as our own, questions are involved in the pro- 
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motion of its professional status which concern 
its members personally and apart from their sup- 
port of the Institution as a scientific organisa- 
tion. The subject has received a large amount of 
attention from the Council, but, chiefly on account 
of the transition period through which, I do 
not hesitate to say, the profession has been 
passing, difficulties have been encountered which 
have prevented the full exercise of such a discipline 
as a great body like the Institution of Civil 
Engineers should possess ; but I venture to hope 
that, having done so much to secure the proper 
training of its new members, there must assuredly 
be subsequent attention given to the control of the 
practice of civil engineering.” The exact meaning 
of this is a little obscure—probably intentionally 
so. ** The time will come,” we are told, as in melo- 
drama, when the erring members must amend their 
ways ; but if it does not arrive until engineering 
has ceased to be in a transition stage, they need not 
be in any alarm. Probably they will have more 
cause to fear for their livelihood than their profes 
sional status when engineering ceases to undergo 
constant change. 

Mr. Inglis enters upon his year of office with the 
heartiest goodwill of all the members, and of many 
outside the Institution. His record at Paddington 
is a good augury for his year in Great George-street. 
He ‘has earned the admiration of the travelling 
public by his clear grasp of the needs of the times, 
and by his courage in inaugurating changes when 
such were required, and could be defended on 
mechanical and commercial princip'es. He has 
never hesitated to afford facilities in advance of 
demand when he could see that there was the 
probability of a response, and his courage has 
nearly always been justified by events. There are 
points of resemblance between a scientific institution 
of long standing and a railway company, and the 
happy mixture of courage and caution which sees 
what is desirable, and what is possible, in the one 
case may find a fitting field in the other. All the 
presidents work hard, and, as Sir Alexander 
Kennedy reminded his audience when his year of 
office ended, their task is arduous, and makes heivy 
demands on their time and strength. It is not 
likely to get easier, for the Institution is growing 
not only in size, but also in its aspirations. New 
demands are arising and ask to be met; new ideals 
have come to the birth and clamour for recogui- 
tion ; new activities are awakening and crying for 
work. It is ever so in a living, lusty organism ; 
these are the signs of life and growth, and are 
cause for rejoicing. But enthusiasms need to 
to be guided, and zeal to be tempered, if they are 
to be rendered useful, and it is alike the business 
and privilege of the titular head of the profession 
to afford to the members the benefit of his experi- 
ence and his discretion. No one could ba better 
qualified to do this than one who has stood between 
the freighters and the shareholders of a great rail- 
way, and in that position has gained the esteem 
and the confidence of both. 








THE WORKING OF THE BOILER 
EXPLOSIONS ACTS. 

Tue annual report for the twelve months ending 
June 30, 1908, on the working of the Boiler Explo- 
sions Acts, 1882 and 1890, has just been issued by 
the Board of Trade. During the term covered by 
the report 60 preliminary inquiries and 17 formal 
investigations were held under the provisions of 
the Acts. The 77 explosions thus dealt with 
caused the death of 28 persons and injury to 65 
others. The number of persons killed, the report 
states, is only very slightly above the average for 
the previous 24 years, but the number of explo- 
sions, and the number of persons injured, shows 
rather a larger increase. aving regard, however, 
to the large number of boilers in use throughout 
the United Kingdom, and on British ships, the 
number of explosions involving loss of life or per- 
sonal injury during the year was, the report adds, 
comparatively very small. 

Of the 77 explosions reported on, 55 occurred on 
land and 22 on board ship. By the explosions on 
land 25 persons were killed and 55 injured, and 
by the explosions on board ship three persons were 
killed and 10 injured. In 40 cases the boilers 
were, it is stated, under the inspection of public 
associations or of the Board of Trade, and in seven 
cases, which do not include those in which formal 
investigations were held, no inspection had been 
made by any competent person. 








Oa analysis it! 


appears that 23 boilers, &c., were under boiler 


insurance companies, &c., 11 were under marine 
insurance companies, and several were under 
Lloyd’s or the Board of Trade. Appendices B, 
C, and D, added to the Report by Mr. R. Ellis 
Cunliffe, Solicitor to the Board of Trade, give some 
further information. 

Appendix B classifies the causes of the explo- 
sions and the types of boilers which exploded during 
the 12 months as follows :— 

32 deterioration or corrosion. 

10 defective design or undue working pressure. 

12 water-hammer action. 

6 defective workmanship, material, or construction. 

12 ignorance or neglect of attendants. 

5 miscellaneous. 

The types of boilers were as follow :— 

14 horizontal multitubular boilers. 

4 vertical boilers. 

5 cylindrical, Cornish, Lancashire boilers. 

8 locomotive boilers. 

5 water-tube boilers. 

3 tubes in steam-ovens, 

4 heating apparatus. 

ob semeaien aap eve did 

8 -pipes, stop valve chests. 

9 salacgtlaticowa, J 

Appendix C gives the total number of explosions 
dealt with since the passing of’ the Acts, the 
number of lives lost, and persons injured as 
follows :— 


Number of 





























, Number of | Number of 
, " Persons 
Year Explosions. | Lives Lat. le jared. 

1882-3 45 35 83 
1833-4 41 18 62 
1884-5 43 | 40 62 
1885-6 57 | 33 79 
ee «feo oy ip 37 | ts 44 
1887-8 Sa id 7 61 } 81 52 
1888-9 _ _ se 67 | 33 79 
1839-90 77 21 76 
1890-1 7 | 82 61 
1991-2 ee ee 82 
1892.3 | 72 | 20 37 
1893-4 104 24 54 
1894-5 114 43 85 
1895-6 7 25 48 
1896-7 80 27 75 
1897-8 | 84 87 46 
1898-9 68 86 67 
1899-1900 59 24 65 
1900-1 72 33 60 
1901-2 | 638 30 55 
1902-3 69 22 67 
1903-4 | 60 19 45 
1904-5 57 14 40 
1905 6 54 25 21 
1906-7 op pe 77 28 €5 

Totals .. 1705 €97 1460 
Average of 25 years 68,2 | £7.9 58.4 





| | 


Appendix D states that the number of formal 
investigations held into the circumstances attend- 
ing the boiler explosions which occurred during 
the year was 17. They related to :— 

2 egg-ended boilers. 
1 horizontal dish-ended boiler. 
1 vertical boiler. 
1 marine boiler. 
1 kier. 
1 cylindrical dry-back boiler. 
: panes boilers. 
8 m-pi 2 
1 Kesterton boiler. 
1 locomotive boiler. 
1 thermal storage drum. 
1 stop-valve chest. 
1 rag-boiler. 

These explosions resulted in the death of 17 
persons and injuries to 30 others. The report 
adds that the causes of these explosions have been 
clearly ascertained, and in no case has the explosion 
been attributable to unavoidable accident. The 
leading particulars are given of all the explosions 
respecting which formal investigations were held, 
but as a full report: has already appeared in Enar- 
NEERING in nearly every case, we need not now 
reproduce these, but simply give the findings of 
the Commissioners as follow :— 

In one case the owners, a boiler insurance com- 
pany, their chief district engineer, and their in- 
specting engineer, were each to blame. In two 
cases owners were to blame. One explosion was 
due to negligence of owner and user. one case 
a foreman to a company called in to execute repairs 
was to blame. In two cases no one was found to 
blame. In one case the general manager and the 
engineer to the owners were held responsible for the 
explosion. In one case the explosion was due to a 
misunderstanding between two employé3. In one 
case the owners anda winding-engineman were held 











responsible. In one case a boiler-insurance com- 

ny and their chief engineer were held responsible. 
fn one case the owners and their joint m er and 
managing director were found to blame. In one 
case the makers and their works manager and the 
chief and resident engineers to the owners were 
each to blame. In one case the owners and their 
chief engineer and foreman were found responsible. 
In one case the owners—a limited company—one of 
its directors, its yard manager, and he engineer, 
were to blame. In one case the explosion was due 
to an error of judgment of the chief engineer of the 
works. In one case an enginewright and assistant 
enginewright were each to blame. 

The following amounts were ordered to be paid 
to the Board of Trade towards the costs and ex- 
penses of the investigations :— 

Owner = “ i .  15t in one case 


- ond ne an ... 201. in two casos 
a we h a ... 602 in one case 


ce Dw ee 
- Ba os i + 1002. 24 
Owner and managing director... 50; am 
Yard manager for owner zo am 
Boiler insurance company ot B ie 


” ove 
Chief district engineer to boilcr- 
insurance company... soo. Ree = 
Inspecting engineer to toiler- 
insurance company _.... sve 
Chief engincer to boiler-insur- 
ance company ... 


Colliery company’s manager ... 35i. ion 
Colliery winding engineman ... Bl. im 
Colliery enginewright ... — ... Bl. $e 
Colliery assistant enginewright _5i. ‘ 
A limiteicompany; boilermakers 400/, os 
Works manager to a limited 

company ; boilermakers 502, m= 


Chief engineer to electric light 
and power company ... ods 
Resident engineer to electric- 
light and powercompany ... 30/. - 
Boiler-user... me ie ' 10/. vs 


The gross total amounted to 12801. 








NOTES. 
Workmen’s CoMpPensation ; ACctpENT * ARisIne 
1x Course oF EmPLoYMENT.” 

A case was decided a few days ago in the House 
of Lords of great importance to workmen who are 
likely to claim compensation under the Workmen’s 
Compensation Acts for injuries received during their 
working hours, but for which the employer may not 
be liable unless the workman was actually engaged 
in his ag bah business when the accident hap- 
pened. e appellant was the widow of an engiae- 
driver named ed, in the service of the Great 
Western Railway Company. She had been awarded 
3001. by the County Court Judge of Glamorgan- 
shire, and the railway opeeeny appealed ; the 
Court of Appeal felt bound by previous decisions 
to allow the appeal, and the House of Lords has 
now upheld this decision. The case is interesting 
to workmen especially, and should be a warning to 
them not to rely too much, when claiming for com- 
pensation, on the provision which gives them com- 
pensation for any injuries in an accident “ arising 
out of, and in course of, their employment.” In this 
case of Reed v. Great Western Railway the deceased 
engine-driver had his engine and train near Landore 
Station. He had watered his engine and got off to 
turn the crane, and when he was off his engine a 
goods train from Landore Station approached, and 
he crossed a siding to get close to the goods engine 
to speak to the fireman, who had promised to fend 
him a book. Having got the k he crossed 
back to his own engine, and in recrossing was 
struck down and killed by some wagons coming 
along the siding on a flying shunt. It will be 
observed it was this momentary —— of his 
- a ” that was the cause of the accident, 
and this fact was fatal to his widow’s claim. Had 
the man gone to the goods engine on his employer's 
business the claim would, haps, have in- 
disputable. The widow’s claim was not defeated 
on the ground that the workman had been guilty 


of any neglect, but simply because the accident did - 


not arise, or take place, in the course of his em- 
ployment. Considering that all employment is 
necessarily subject to interruptions, it will be seen 
that the workman whilst in his employer's work- 
shop, or about his daily employment, runs a serious 
risk if he suspend if even for a moment for some 
business of his own. Both under the Acts 1897 and 
1907 the accident mustarise out of, ortake place in the 
course of, the workman’s employment, and this pro- 
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vision is to be interpreted very strictly in deciding 
whether or not the workman or his dependents 
have a claim against his employers. This unfortu- 
nate engine-driver, by going to get the book from 
the fireman of the goods-engine, was on his own 
business, and for the time put himself out of the 
scope of the enactment which has been carefully 
marked out for the protection of workmen while 
about their employers’ business. 


AEROPLANES IN FRANCE. 

A further achievement has been added to Mr. 
Farman’s already lengthy list, in the flight accom- 
plished by him on October 30. In this flight Mr. 
Farman travelled from Chalons to Rheims, a dis- 
tance of 17 miles. Although this performance has 
been exceeded in distance, it is worthy of record as 
being the first case of actual transit from one place 
to another being satisfactorily accomplished. We 
are told that Mr. Farman’s machine landed in 
perfect condition, and was in fit form for imme- 
diately making the return journey had not daylight 
failed. The machine was, therefore, returned by 
road, so-as to be ready for Mr. Farman’s official 
trial for the Aero Club’s prize for flying at a height 
of 25 metres on Saturday, and in which he ,was 
successful. Almost at the same time, M. Bleriot 
flew from Toury to Artenay and back, the round 
journey being one of about 17.5 miles. A descent 
was made successfully at Artenay, and also, owing 
to motor trouble, during the return journey. . M. 
Bleriot is, therefore, the first aviator successfully to 
accomplish an out-and-home journey, though Mr. 
Farman was quite in a position to do so had cir- 
cumstances permitted. These flights have thus 
proved these machines to be of a more practical 
nature than that of the Wright Brothers ; .for, 
supposing the latter to have started on a flight of 
this character, it would have been absolutely help- 
less at the end of its journey until the arrival, 
by cart ‘or other means of transport, of the rail, 
derrick, weights, &c., necessary to enable it to re- 
start on its flight. The Wright machine, however 
extended its flight may be, is, as we have previously 
pointed out, compelled to confine its performances 
to starting from, and returning as near as possible to, 
one spot. When the first British army airship had 
to be packed up and carted back to Aldershot, it was 
considered ample proof that that apparatus had 
quite failed to make good its claims to be called 
a successful contrivance. Similarly, for the Wrights 
to have to wait till the starting apparatus neces- 
sary for their machine arrives, and is erected, or 
in the alternative to cart the machine home by 
road or rail, certainly shows that in its present 
form it is far from practical. This, of course, can 
all be altered ; but in their present apparatus the 
Wrights have saved in weight, and have, moreover, 

vided their machine with a means of rapid 
acceleration (both points of great advantage in this 
type of oD only at the cost of practical 
utility. Messrs. Farman’s, Bleriot’s, Delagrange’s, 
and other such machines in France are, taken all 
round, the more practical even if they fall short, as 
some contend, of the Wrights, in certain respects. 
A flight of 28 kilometres, at a height at times of 40 
to 50 metres, from one town to another, coupled 
with ability to return, is a much finer performance 
than one of even a longer duration by a machine 
restricted to one and the same spot for its point of 
departure and descent. 


NAVIGATION SUBVENTIONS IN JAPAN. 


We have recently given particulass of the Japanese 
mercantile marine, and ate subventions paid by 
the Government for its support and development. 
There is, at present, a very interesting and lengthy 
discussion going on in the Japanese Press on 
these subventions and on the policy which might 
be pursued in the future. The Tokyo Asahi re- 
iterates its arguments against the renewal of the 
highly generous subventions to the navigation 
lines. ft says that the present depression of the 
shipping industry is common to nations, and 
that it is the result, to a very considerable extent, 
of the competitive bestowal of subventions, but 
there is no country that comes up to the liberality 
of Japan in the amount of aid given, which averages 
four times the relative amounts given among Euro- 
pean nations. The increase of ships in Japan has 
accordingly been at a much greater rate than abroad, 
and it is maintained by the journal that the con- 
tinuation of the protective system, under the 
strained financial conditions of the country, is not 
only an unjust national burden, but conduces, in 





the long run, to the defeat of the object of protec- 
tion ; for if the subventions have not bred in the 
companies the power of independent self-supporting 
existence, the generous intentions of the Govern- 
ment have been unrealised. It holds, there- 
fore, that ual reduction, and no further in- 
crease, is the policy that even extreme Protec- 
tionists should be satisfied with. The Kokumin 
joins in the contention that the approaching 
termination of the time-limit for the Govern- 
ment subventions to navigation companies should 
be taken advantage.of for making a radical change 
in the existing legal provisions pertaining to the 
affair. It argues that the protection system, as it 
now works, burdens private companies with obliga- 
tions to the State, and that it is out of question 
that the subventions should prove. to their profit. 
The State has not in view the relief of the com- 
panies, nor have the companies any justification 
for fattening themselves in the pretence of public 
service. It points out that in extreme cases the 
aided companies have turned their extra receipts 
from official hands into extravagant equipments, or 
employed them as a fund for engaging in rivalry 
with other lines, and have earned as reward their 
present difficulty. The journal finds that the Legis- 
lature, as well as the shipowners, are following a 
short-sighted policy in the matter. They have 
succeeded in increasing the number of ships, but 
they have landed themselves in serious difficul- 
ties, and it is urged that the expiration of the 
term near at hand is the right occasion for 
making a resolute correction of the abused system. 
On the other hand, the Japan Daily Mail 
believes that the mercantile marine of Japan 
and the army are indissolubly related, and the 
Japanese Government has to choose one of two 
things: either it must have a special service of 
military transports, or it must dictate to its mer- 
cantile marine terms such as shall render the latter 
competent to furnish transports at any moment. 
The former method is largely, though not wholly, 
adopted in England. There is a fleet of military 
transports flying the Union Jack, and there are 
subsidised steamship companies whose vessels 
always hold themselves in readiness to act as trans- 
ports. Besides, there is the enormous number of 
vessels plying to and from all parts of the world 
under the English flag, and upon these it is possible 
to make heavy drafts in case of need, without dislo- 
cating the regular services. But it is not competent 
for Japan to adopt the English system yet, at all 
events. England can use a fleet of military tran- 
sports with advantage, because. she has troo 
stationed in the four quarters of the globe, and the 
duty of carrying exchanges and reliefs, as well as 
munitions of war, gives full employment to a num- 
ber of ships; but, with the exception of Formosa, 
Manchuria, and Korea, which Rates may be said 
to be almost within a stone’s throw of her shores, 
there are no oversea localities where Japan is re- 

uired to maintain a military force, and it would 
therefore be most uneconomical for her to adopt the 
system of military transports. Without the aid 
which the mercantile marine was able to furnish in 
1904 and 1905 the war could never have been con- 
ducted to a successful issue. The problem of the 
Japanese mercantile marine is therefore not so 
simple as it looks, and its future will be studied 
with interest. 





THE INSTITUTION OF MECHANICAL 
ENGINEERS. 

An adjourned ordinary general meeting of this 
Institution was held at the Institution House, 
Storey’s Gate, Westminster, on Friday last, the 
30th ult., the President, Mr. T. Hurry Riches, 
occupying the chair. 


Repairs, &., AND DEPRECIATION OF WoRKSHOP 
Piant AND MACHINERY. 


It will be remembered that at the ordinary 
general meeting held on Friday, the 16th ult. (see 
ENGINEERING, page 537 ante), a paper entitled 
‘**Repairs, Renewals, Deterioration, and Deprecia- 
tion of Workshop Plant and Machinery,” by Mr. 
James E. Darbishire, Member, of London, was 
read and partly discussed ; on Friday last the dis- 
cussion was resumed and concluded. 

Mr, G. E. Jones spoke first. He considered that 
in general practice such curves as were shown in 
Fig. 1 of the paper (see page 562 ante) were perhaps 
most convenient as an approximation, but they were 
arbitrary, and exhibited the defect that the rate of 


depreciation diminished as the machines got older. 
There were, moreover, to be taken into considera- 
tion the uncertainties introduced by the varying 
relations between first cost and repairs, probable 
life, and scrap value of different classes of machines, 
together with the variation of duty required from 
them. With these uncertainties, and the objection 
to loading up the works manager with more or less 
complicated account-keeping, it appeared needless 
to elaborate the process by using various rates of 
depreciation. He vent to suggest that the 10 
per cent. curve, modified to account for important 
repairs, would represent fairly well the average 
all-round depreciation for the machinery through- 
out an extensive general machine-shop, until the 
machines had fallen to scrap value. With the 
object of simplifying operations, the speaker had 
prepared a table of coefficients for valuing machi- 
nery, derived from such a curve (ece Fig. 1); 
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from experience, he felt that this table would 
cover fairly well the cost of periodical repairs to 
the machines, and from it the value of a machine 
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at any date could be estimated simply by multi- 
plying the original cost by the coefficient of the 
required year. This table (which we annex) 
afforded a very fair guide as to when an engine or 
a machine should be condemned ; as, if the esti- 
mated cost of repairs required at any time ex- 
ceeded the original cost of the machine multiplied 
by the coefficient, it was generally time to break 
up the machine. 

Mr. W. J. Cooke said that while people might 
differ on points of detail, there could be no doubt 
that the paper was valuable, especially because of 
its insistence upon putting an engineering enter- 
prise into a safe financial condition. With respect 
to the title of the paper, he would himself have left 
out the words ‘‘ deterioration and depreciation,” 
because depreciation and deterioration were depen- 
dent upon the amount of repairs that had been done. 
The speaker cordially endorsed the opinion that 
valuation should be kept entirely in the hands of 
the engineer, as apart from the accountant, because 
any valuation was dependent for its worth upon the 
man who made it. e maintained that a valuation 
should be made by the man who was suitably 
trained, rather than by one who was merely nimble 
at figures. The speaker also concurred in thinking 
that each item should be treated separately in the 
schedule ; machines should not be put together, 
and a certain percentage taken off for depreciation. 
The author had said that in certain circumstances 
depreciation did not occur, and he (the speaker) 
recalled a certain judicial decision as to deprecia- 
tion. The same principle had been expressed in 4 
rating case in the following words :—‘‘ That there 
shall be allowed from the gross value the annual 
average cost of repairs and other expenses (if any) 
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to command the rent.” This description was long, 
but, when reduced. it meant ‘“‘ repairs, renew 
and insurance.” The question before the High 
Court was, What was meant by insurance? A re- 
newal fund was an insurance in a sense. It was 
eventually agreed that fire insurance was intended 
by the word. The judgment of the Court as to the 
meaning of the word “depreciation” ran thus :— 
‘* Both sides are agreed that you have to allow for 
fire insurance. Now a fire may never happen, yet 
you have to allow a premium ; but we know per- 
fectly well that, however well a machine may have 
been kept up, it is slowly going to its death.” The 
time would come when no repairs would put it in 
working condition, and so arose the renewal fund ; 
a certain sum had to be put by each year which, 
accumulated at compound interest, would equal the 
value of the machine at the end of its estimated 
life. Having arrived at the life, the next question 
was the percentage which should be allowed. It 
was customary about twenty-five years ago to work 
on the 4 per cent. tables, but owing to the bad 
state of the money market the percentage had de- 
clined to 34 per cent. or 3 per cent. As a concrete 
instance, the speaker assumed the case of a machine 
newly installed which cost 5001., the life being esti- 
mated at twenty years. On the basis of the 3 per 
cent. table, 187. 10s. would have to be put by every 
year, which, when accumulated at compound 
interest, would amount in twenty years to 5001. 
Referring to the ‘‘ so-called ‘ profit’ ” alluded to by 
the author, the speaker maintained that the amount 
of depreciation was certainly a debt to be dis- 
charged first ; it could scarcely be described as 
‘* profit,” in the absence of provision for the main- 
tenance of the property. The author had spoken 
of the serious results of unsound finance in dealing 
with depreciation, and had suggested systematic 
provision for the latter. Representing a railway 
company, he could say that there was no statutory 
requirement to put by a renewal fund; the pro- 
perty was kept up to the highest state of perfec- 
tion. On the question of rating valuations, referred 
to at the close of the paper, the arithmetic employed 
in the latter differed from that which would be 
adopted in a rating valuation, but the principle and 
effect were the same—such a fund must be kept in 
hand as would enable a machine to be replaced at 
the end of its life, so as to carry on the works 
without interruption. 

Professor R. H. Smith, referring to the author’s 
remark that a fireman should be made responsible 
for his boilers, pointed out that, the defects of a 
boiler being hidden, an inspector would he required 
to discover the need for repairs. Mr. Price- 
Williams had failed to see any difference between 
ordinary machine-tool depreciation and railway- 
plant depreciation. With this the speaker did not 
agree, admitting, nevertheless, distinctions in wear 
and tear, and therefore in the data for calculation. 
Turning to scrapping, Professor Smith regarded 
the American practice as economically unsound, 
but he could not agree with the author’s suggestion 
that the propriety of allowing for depreciation was 
dependent on monetary provision having been made 
for replacement, and he did not at all see that 
raising fresh capital for replacement was necessarily 
unsound finance. On the contrary, replacement 
was desirable if the total increase in profits, in- 
cluding saving in power, space. and wages, were 
greater than the total cost of new expenditure. 
Leaving these minor matters, the speaker stated that 
there were six points upon which he thought there 
would be general agreement. Depreciation was 
frequently not recognised as essential ; that was 
the first point. Secondly, the interpretations of 
“depreciation” were both vague and various, with 
differing results in the method of treatment. Then 
the valuation of depreciation was not a matter with 
which non-engineering accountants were competent 
to deal properly and safely. All’ were agreed, too, 
that depreciation depended upon repairs ; but he 
would urge that it depended also upon the degree 
of efficiency of renovation. It would not do to fix 
upon an amount for depreciation and repairs, and 
subtract the amount spent on repairs in order to 
arrive at the depreciation. There might be an 
accidental breakage, costing much or little to put 
right ; if the repairs were equally perfect in either 
case, the resulting value of the machine would he 
the same, but the cost of repairs‘had been widely 
different in the two cases. As had been sug- 
gested, perfect repairing did not result in zero 
Cepreciation. There was antiquatién. or obsoles- 
cence, to be considered, as well as the changed 





market. In illustration of the last-named factor, 
als, | the speaker referred to the adverse effect on plant 


in Coventry of the decline in the demand for em- 
broidered silk ribbons, and cited the case of 
Nottingham, where the demand for lace had at one 
time fallen off. On the other hand, changes in the 
market might involve appreciation of machinery ; 
this had even occurred in the two cases just men- 
tioned ; the demand had been resuscitated. The 
fifth point of agreement was the uncertainty in the 
life estimate of plant. The data for the calculation 
had therefore to be changed from time to time, 
becoming more certain as the years passed ; it was 
easier to judge after three or four years’ working. 
Sixthly, a distinction should be made between 
intrinsic depreciation—wear and tear, &c.—and 
extraneous depreciation—market variations, anti- 
quation, &c. 

The speaker thought he deteeted some confusion 
of ideas in the author's reference to rebatement of 
the capital outlay, and to the degrees of earning 
capacity. Rebatement of capital outlay was a matter 
for accountants, guided, however, by agreement as 
to how the rebatement should be distributed over 
the years of life. In considering degrees of earning 
capacity, Professor Smith thought there was a 
neglect of what constituted the real initial total cost 
—the several items of that cost, such as founda- 
tions, housing, and time and skill spent in selection 
of plant. Further, there was the appreciation 
acquired by the machine in becoming part of a 
going concern. The author had mentioned with 
approval the practice of allowing equal annual 
amounts for depreciation, dividing, in fact, the 
difference between the first cost and the scrap value 
by the number of years estimated for the life of the 
machine, and putting that portion apart each year 
as depreciation. The system was, however, absurd, 
as it made no allowance for the accumulation of each 
of the equal parts according to compound interest. 
Still more absurd, in the view of the speaker, was 
the practice of writing off in each year a definite 
percentage of the remaining value, because the 
curve of value was of a convex form. The initial 
parts were much according to the straight line, and 
had a longer time in which to develop by accumula- 
tion of interest. If, for instance, the scrap value 
were taken at one-fifth of the new value, and the 
life of the plant were twenty years, that would 
give 7} per cent. as the annual percentage of the 
remaining value that must be written off each of 
the twenty years. If, then, 4 per cent. interest 
were allowed on the accumulation of the amount 
written off, the ultimate aggregate value at the 
end of twenty years would be 30 per cent. more 
than the initial value of the machine, or as much 
as 18 of the difference between new value and scrap 
value—a perfectly ridiculous result. With the 
same data, but with only ten years to run, there 
would be an ultimate value of 22 per cent. more 
than the sum supposed to he provided. In Feilden’s 
Magazine of March, 1900, Professor Smith had, 
he said, set forth a method of approaching the 
question from the point of view of the value of the 
earnings of the machine. What, in that article, he 
had called ‘‘ depreciation ” was the decrease in the 
present capitalised value of all future earnings of 
the plant, the life of the plant and its future earn- 
ings being assumed. The speaker then proceeded 
to write down equations illustrating the method, 
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and afterwards threw upon the screen the diagrams 
reproduced in Figs. 2 and 3, showing the results 
for two different pieces. In the one case the future 
earnings were supposed to be uniform right through 
the life, and in the other they were supposed to 
decline in a uniform ratio through the life of the 
machine to 60 per cent. of the original value. The 
curve of present value was a drooping curve, very 





similar to that shown by Mr. Pendlebury at the 
previous meeting. But Mr. Pendlebury’s curve 
had a character the reverse of that shown by the 
speaker ; instead of bending concavely it bent con- 
vexly. Mr. Pendlebury’s curve showed small de- 
preciation at the beginning of the life of the 
machine, rapidly rising to quite a large amount 
towards the end. The rate at which it mounts is 
not nearly so great in Fig. 3 as in Fig. 2. It 
was to be seen that the present value went down 
through the zero line, so as to give a negative 
present value in the one case for one-third of 
the length of the life of the machine (twenty 
years), and in the other case for one-half, or ten 
years. That meant that the calculations were 
made by taking the present value as ‘burdened 
with the debt of the machine, with the necessity of 
repayment of original cost of machine at the end 
of the life. Finally, he would say that the cal- 
culation representing decrease of earning capa- 
city therefore included dividends and profits ; it 
therefore left distribution of total earnings as 
between profits and depreciation to be affected by 
other considerations. It really gave the yearly 
sum available for distribution, plus profit. Depre- 
ciation must be written off on the full life of the 
machine, but the speaker did not think that any 
mathematical calculation would answer the ques- 
tion of how that depreciation should be distributed 
over the life. 

Mr. A. K. Bruce considered that the paper 
divided itself into two distinct topics—manufac- 
turing efficiency and financial stability. He took 
exception to the author’s remark that systems 
govern general office, drawing-office, and works ; 
they assisted government, but no system would, 
for instance, grind a milling-cutter or save a decay- 
ing business from ultimate decease. On the qués- 
tion of looking after the plant. that was not work 
for the accountants. He recalled that in certain 
works in America a ‘plant engineer” was em- 
ployed, who had also to be a general engineer ; 
but a general engineer could hardly be expected to 
be conversant with the intricacies, say, of a full 
automatic machine. Difficulty arose in that way. 
Mr. Darbishire had left the tool-room out of 
account, yet the tool-room foreman might, so far 
as machine manufacture went, be an important em- 
ployé; but the foreman and the tool-room itself, with 
its various jigs, gauges, cutters, taps, &c., were 
neglected. The speaker was in favour of an outside 
valuation, such as had been referred to by Mr. 
Sherley Price, and did not approve of valuation by 
the works manager; the valuer should have as 
little to do with the works as possible. Touching 
upon repairs, Mr. Bruce remembered that a very 
successful electrical engineer had expressed his 
pleasure in seeing big repair bills, on the ground 
that it was better to spend money before disaster 
took place than afterwards. The figures referring 
to depreciation brought to his mind a case of the 
misapplication of fine boring mills to the boring of 
railway tyres, and the difficulty of plotting depre- 
ciation values in relation to these machines would 
be obvious. The main note of the paper was the 
necessity for vigilance. Mazzini had said that the 
price of liberty was eternal vigilance ; ‘and eternal 
vigilance was the price of efficiency in machine-shops. 

Mr. W. Tetley Stevenson, of the London School 
of Economics, referred to the statements that had 
been made that there was appreciable difference 
between the depreciation, repairs, and renewals 
that took place in connection with a machine-shop 
and those occurring in the case of implements used 
to carry on any other industry. Old tools, how- 
ever, interfered equally with the quality and the 
quantity of the work, and interference with the 
quality of the work was no monopoly of machine- 
shop plant. As to the respective duties of the 
engineer and accountant, the speaker considered 
that the accountant had been allowed to do too 
much ; he had done the engineer’s work as _ well 
as his own, and had done it badly in the matter 
of depreciation. It appeared that the author 
now suggested that the engineer should do the 
accountant’s work, but that, Mr. Stevenson argued, 
would be equally wrong. He considered that the 
engineer should advise as to the probable life of a 
machine, and what was likely to be the average cost 
of repairs. It might then be left to the accountant 
to work out, upon that information, the proper 
charge for depreciation. It was going rather far to 
expect a first-rate works manager to be also a first- 
rate business man ; such an expectation would, he 
thought, limit the choice of men for appointments, 
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The accountant should be left to do the calculations 
pooper to him, and the estimating of the probable 
ife of machines, including the prospect of obso- 
lescence, should be left to the engineer. He would 
ask if there were any definite reason for the diffi- 
culty which had arisen in the engineer obtaining his 
proper place in the matter of valuation and depre- 
ciation? Might it not be due to the circumstance 
that in the technical training for many branches 
of industry the subject of administration was 
neglected? Efforts were, however, being made to 
deal with training in administration; and the 
speaker felt that administration should have a 
definite place in the training of the engineer. In 
this way he would he able to take up his proper 
work without fear that the result would be a loss of 
financial stability. 

Mr. Mark H. Robinson, who spoke next, 
objected to the use of the ‘‘stock-book,” the 
a term being ‘‘ plant-ledger ;” stock was a 

ifferent thing. Nor was he satisfied with the title, 
which embraced repairs and renewals. It ought to 
be taken for granted that the — were properly 
done, and that the plant would not be allowed 
to deteriorate in so far as repairs and renewals 
could prevent it. The introduction of the word 
‘*repairs”’ into the title seemed to encourage the 
dangerous belief that repairs were matters which 
mien’ be neglected on occasion, and the doing of 
which was in itself an evidence of thrift and of profit 
reserved. In his view the first essential of a manu- 
facturing business was to keep the plant in the best 
order attainable. Professor Smith had shown how it 
was possible to get an expression for the falling off 
in the efficiency of a tool. The shop manager could 
only make a rough guess at that, however, but he 
might form an opinion as to how far a particular 
class of tool was likely to become obsolete in a few 
years. Of certain tools it might be said that there 
was small prospect that they would become obsolete 
within twenty years ; while of others nothing was 
more likely. The rate of depreciation must be pro- 
portionate to these considerations. It did not 
eppear to the speaker of much importance whether 
the tools were divided into classes of, say, 5 per 
cent. annual depreciation, 74 per cent., and so on, 
or whether each tool was dealt with separately. 
But when anything happened in the history of a 
tool to show that it would presently give trouble, 
and that therefore it sao or should, soon be 
turned out, then there ought to be a special writing 
down, and a fresh start should be made with 
that tool. On the question of division of duties as 
between engineer and accountant, the speaker held 
that it was important for the engineer to have at 
least an acquaintance with the principles of book- 
keeping and the principles of finance; but he 
would not need to know more. He endorsed Mr. 
Stevenson’s view that the accountant should work 
out the financial results, but from information given 
by the engineer. Mr. Robinson was familiar with 
the case of a large firm of engineers who, for a 
quarter of a century past, had made it a practice 
for the accounting heads of the concern to consider 
the depreciation of tools one by one, but always in 
concert with the works manager, to whom a series 
of questions was put as to the condilion and pros- 
pects of the tools. There was no difficulty in getting 
the accountant and engineer to work together. A 
suggestion had been made that the rate of depre- 
ciation should depend upon repairs ; from that the 
speaker dissented. If repairs were properly done, 
the tool should always be in its best form; and if 
it were not, the state of affairs was seriously wrong. 
The trouble and cost of selecting plant had been 
referred to as an item which should be charged to 
the machines, bat the speaker considered that in 
almost all cases that expenditure would have been 
already allocated to the géheral charges of the 
office ; the work was head-work, done by managers 
and heads, who were not chargeable to the separate 
jobs, but must be treated as a general charge on 
the establishment. 

Mr. H. J. Ping did not think any fault could be 
found with the principles underlying the paper ; 
but the application of those principles was depen- 
dent upon the people in control, and whether 
these people were, or were not, addicted to ‘‘ red 
tape.” Referring to Appendix IIT. of the paper, 
while the card. there shown was simple, he 
thought it capable of further simplification. To 
some people the words ‘‘card system” were like a 
red rag to a bull; but with careful use the system 
was to be preferred to haphazard practice, where- 
under a man reported to a foreman, who was 





probably attending to other things, that the 
machine was in a bad state; the foreman, perhaps, 
forgot about the matter, and it dragged on. In 
this connection he knew an instance in a big busi- 
ness of two expensive machines lying idle for two 
or three months. Turning to another point, it had 
been said that a locomotive might live for thirty 
years if constantly repaired in accordance with up- 
to-date practice, and that depreciation need not be 
allowed for. That appeared to him to be wrong, 
although less might be allowed for depreciation in 
such a case. A locomotive, or any other machine, 
had to ‘‘earn a living ;” but if it were repeatedly 
laid up for repairs, it would not be earning anything, 
and it might be laid up for some months ; and if, 
moreover, it had the latest pattern of new parts 
fitted, it would become very expensive. A more 
reasonable course would be to write the engine off 
after a life of fifteen years ; on this plan, by the 
end of the thirty years a third machine would be at 
work. The question had been asked, When was a 
machine obsolete? This was rather a difficult ques- 
tion, but could be answered broadly. Assuming 
a machine written down for a life of fifteen years, 
and that after eight years another machine, capable 
of doing more work and cheaper work, was put on 
the market, then, if the new machine could not be 
shown to effect a net saving, taking into account 
its capital cost, depreciation, the unexpired value 
of the old one, &c., the time would not be ripe for 
replacing the old one; the latter would evidently 
still be doing useful work, and at the end of its 
natural life there would be a fund for replacement 
on up-to-date lines. 

Mr. Tomkins wished to emphasise the state- 
ment in the paper that depreciation was an abso- 
lute charge; all who had to do with machinery 
knew perfectly well that depreciation was an abso- 
lute charge on the cost of producing, just as 
much as the payment for material or labour. 
Nevertheless, the fact required continual repe- 
tition. In most of ths prospectuses of under- 
takings there were statements of what the account- 
ants called gross, or unqualified, profits, In the 
prospectus of a Canadian company recently issued 
there was a statement that the profits were to be 


so many hundreds of thousands of pounds before 
deducting, among other expenses, depreciation. 
The principle was, or should be, that deprecia- 


tion was one of the items of first cost. At one time 
depreciation was calculated upon assumption as to 
the natural ageing of the machine in course of years; 
that was now wholly changed ; a machine did not 
depreciate faster so far. as wearing qualities were 
concerned, but did ey gees much more rapidly 
than formerly from the point of view of super- 
session. In certain works, of which the speaker 
knew, there were not now more than 10 per cent. of 
the machines which were there ten years ago. It 
was, of course, impossible to lay down any hard- 
and-fast rule of guidance for depreciating machinery 
according to the prospect of supersession, there 
being such enormous variations in the duration of 
usefulness ; it could only be determined according 
to the interests and tice of the particular shop. 
He concurred with the opinion that the engineer, 
and those above him, should supply the accountant 
with the figures upon which he was to base his state- 
ment, . 

Mr. H. Kelway Bamber was the next speaker. 
He had had actual practical experience of the sub- 
ject in India, and could only say that, so far from 
the question of the wear and tear of machinery 
being neglected on the main Indian railways, so 
much attention had been given to the matter that 
they had almost seemed to reach finality. He 
agreed that it was not a question of mere account- 
ancy, yet accountancy was useful in keeping the 
manager posted as to the progress of expenditure 
with respect to periodical sanctions. The works 
manager might be a very good man, a good engi- 
neer, and very ardent in repairing and keeping 
machines in first-class order ; but if at the end of 
the first half-year he was found to have exceeded 
the expenditure provided for, it would, so far as 
the Indian railways were concerned, be a serious 
matter to get any further expenditure sanctioned 
by the Government. It was therefore very 
useful that the accountant should say in March, 
April, and May, for instance, how much the 
engineer had spent. The author had stated that 
“efficiency of manufacture depended upon the 
quality and condition of the plant and machi- 
nery, and any neglect to maintain this equipment 
in the highest condition promptly resulted in a 





falling off in both quality and quantity of. output,” 
These observations Mr, Bamber considered were 
quite true, but the human element ‘had to be taken 
into account. He could equip, and had equipped, 
shops with first-class machinery ; one man that 
he might put in to manage them would perhaps 
give excellent resylts, while another would. give 
nothing. He would say that many of the troubles 
with which officers in charge of works had to deal 
turned = the ability of the staff controlling the 
works. His own view was that where a foreman 
did not, within a period of, say, six months, show 
that he was going to give a satisfactory return, he 
should be got rid of, and a new man put in; if the 
latter were successful, nothing more would be heard 
about the trouble, and the out-turn of the shop 
would be satisfactory. 

The author had raised the question of the best 
system to be adopted in maintaining the factory 
equipment in proper repair, The speaker con- 
sidered that this might summed up in a very 
few words. A thoroughly reliable vigilant mill- 
wright foreman should be secured ; he should be 
informed that his post depended upon satis- 
factory workmanship, and there should then be 
no trouble. ‘ Of course, the man would have 
to be provided with suitable machinery and staff, 
and there should be a fair number of spares— 
a point not referred to in the discussion on the 
paper. It was very awkward, especially in India, if, 
say, a piston-rod of a steam-hammer went wrong, 
and another had to be forged before work could be 
proceeded with. Apart from the cost of repairs, 
the indirect loss was enormous, and filtered right 
through the works, the machines being kept wait- 
ing, and so forth. He had always found it advis- 
able to keep a percentage of spare parts of things 
that were likely to go wrong. The millwright fore- 
man, he would add, was expected to keep in touch 
with every part of a machine likely to wear rapidly, 
and have a ‘‘spare”’ ready to put in, so that the 
machine would not be idle while the part was 
being cast and going through the shops. Another 
inquiry made by the author was as to the best 
system for discarding obsolete machines. In 
the speaker’s opinion, a machine was obsolete as 
soon as there was a better one in the market; if 
the use of the old machine was continued, it was 
evident that a poorer return was made than might 
otherwise have been obtained. He did not, of 
course, mean that a machine should be at once 
scrapped ; by looking round, other and suitable 
work might be found for it, which would give the 
return desired. He illustrated this point by a 
reference to wheel-lathes. During his period of 
service the railway works had been moved a dis- 
tance of three miles, and had been entirely recon- 
structed. A lot of electrically-driven wheel-lathes 
were put in, and these gave an enormous return as 
compared to the old lathes ; the latter were scrapped 
so far as wheel-turning was concerned, but were so 
modified as to do very good work in journal polish- 
ing. He had gone so far in this case as simply to 
drive the wheels by belting direct on to the tyre. 

Turning to the subject of maintenance, this, the 
speaker (Mr. H. K. Bamber) considered, should be 
in the hands of the works manager. The superior 
should have the assistance of an accountant, so that 
he might be acquainted with what the works manager 
was doing in the matter of expense. The right man 
should be put in the right place. Should a man 
prove satisfactory, he should be allowed to con- 
tinue ; but should he prove otherwise, he, should 
be turned out quickly. Mr. Darbishire had said 
that the works manager should report his require- 
ments when they exceeded his financial limits ; 
the speaker should say, in this connection, that 
he would not like to receive such a report from his 
works manager ; the latter would probably have a 
bad time. A works manager should foresee when 
he would require to make some special expenditure, 
so that special arrangements might be made ; for, 
with the Government Board in mind, it would be 
awkward to be suddenly told that an excess expen- 
diture must be provided for. As to the schedule 
of plant and machinery, in the works controjled by 
the speaker a machinery and plant list was kept, 
in which every item in the shop was included, 
its price entered, and the date it commenced 
work, together with the maker's name; with 
that the works manager and the accountant could 
calculate the recognised depreciation—which was 
fixed by Government orders at 8 per cent. for 
machinery. _ Maintenance charges worked out as 
arule at 3 per cent., of which 2 per cent, was 
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labour ; the latter, however, was native labour, and, 
therefore, not comparable with English practice. 
Any estimate of life was merely tentative ; a fine 
machine might be put down which might to-morrow 
be broken up, and therefore any theory that 
might be produced was of little use. Mr. Darbi- 
shire had made no reference to foundations. In 
works with which he (the speaker) had been con- 
nected it had been n to put down some 
steam-hammers. The soil was rotten, and the 
foundations had to be sunk to an unusual depth, 
By means of rails and timbers, with concrete on 
the top, they were ultimately made secure. He would 
imagine that, in the case in question, the cost 
of the foundations was very great com to that 
of the hammer itself. That consideration also 
applied to other machinery. Mr. Bamber referred 
in conclusion to the benefit that high-speed steel 
had been to him in connection with turning up 
railway tyres. The latter came in intensely hard, 
due to the wheels skidding, and the shops could 
not keep pace with the work. Ordinary steel could 
hardly be got to touch the metal, and wheels were 
accumulating in the yard in a very unpleasant way 
until the new steel was introduced, which got him 
out of the difficulty. 

Mr. James E. Darbishire then replied to the dis- 
cussion. In the first place, he said, it was very 
desirable that there should be clear understanding 
of what the depreciation fund was intended to pro- 
vide for. From the gd it would be gathered 
that he intended the fund to provide for replacing 
the machinery at the end of its life, whether that 
life were ended by wear and tear or by obsolescence; 
and it was essential to the success of any deprecia- 
tion system that the probable life should be closely 
estimated. He would admit the difficulty of esti- 
mating probable life, but, if there was doubt, it 
was better to make it too short than too long in the 
estimate. Professor Smith had put forward six 
points, upon which there was general agreement. 
On one of these points, at all events, there could 
be no doubt—a depreciation fund must be set aside 
before there was talk about profits. Mr. Tomkins 
had emphatically voiced the speaker's views on that 
subject. In the reports of many of the trading 
companies of to day it would be noted that depre- 
ciation was treated as if it were optional to set it 
aside out of profits or to leave it alone. 

The first speaker on the discussion, Mr. Price- 
Williams, had suggested that he would deal with 
the machinery of a railway works just as he would 
with other machinery. So, indeed, would the 
speaker. His observations applied to railway 
workshops ; but, of course, depreciation in a rail- 
way workshop would not be so serious as in a 
trader’s workshop, because it would not appreciably 
affect the profits of the railway company. Mr. 
Price- Williams had spoken about rolling-stock, but 
as the paper was only concerned with workshop 
machinery he (the speaker) would not deal with the 
poiut raised about the ‘* Lady of the Lake.” Mr. 
Sherley Price had misunderstood the remark in the 
paper to the effect that the method of dealing with 
depreciation had escaped attention. The subject 
of depreciation had n treated over and over 
again. What, however, had escaped attention was 
the desirability of arriving at some sort of common 
agreement as to how to deal with depreciation. 
The card forming the last appendix to the paper 
had been criticised by several speakers, among 
them Mr. a Price. Evidently Mr. Price did 
not understand the card, to judge from his remarks 
[see ENGINEERING, page 538 ante]. The method of 
using the card was described in the paper. The 
reason for the workman attending the machine 
being the one to notify the need for repairs 
was that he was the first to see the necessity. 
Although, as had been said, a fireman was not 
a likely man to know when his boiler needed repair- 
ing, he would certainly be likely to know when, say, 
one of the fittings wanted attention. If a man 
operating a machine saw that something was wrong, 
he should report it at once, as otherwise the 
machine would continue turning out something 
defective, and the foreman would not find it out 
until the defective work had been put out by the 
machine. Mr. Sherley Price had suggested that 
the card in the last appendix would drive the shop 
manager crazy. The speaker had only that day had 
an interview with a shop manager of a large estab- 
lishment, and had been shown the card in use there, 
which proved to be almost identical with that in 
the appendix. The shop manager had had the card 
in use for some time, and had found no difficulty in 





getting the men to use it ; it. was absolutely success- 
ful. The speaker could see no difficulty in the 
matter ; the card would require but a few minutes to 
fill up by the foreman of the shop and the workman. 
The works manager ought certainly to know when 
machinery was being repaired, and, the machinery 
being entirely under the works manager, it was for 
him to say definitely what repairs were necessary, 
or whether a machine was so old or obsolete that it 
was not worth repairing. The speaker had in mind 
a case in which the works manager knew nothing 
about the plant -book, and he was told that 
certain tools had better be repaired. There were a 
lot of old obsolete machines in the shop—made as 
far back as 1843, although the circumstances referred 
to arose in 1880—which were useless except as 
curiosities, and these tools stood in the plant-book 
at 51. apiece. A sum of 201. apiece was spent in 
repairing them, and when done with they were 
worth nothing ; it would have been far better to 
have put in new ones. 

Mr. Sherley Price, in referring to the fixing of 
value, Mr. Darbishire continued, had said that 
it was no business of the shop manager to know 
the cost of machines; but Mr. Donaldson and 
other speakers had agreed with him (the author) 
that a shop manager should know the value of 
every machine in the shops, Mr. Darbishire con- 
sidered that the question of periodical valuation 
by an outside expert, cr by one of the works’ 
staff, was one merely of convenience ; but the prin- 
ciple of re-valuing every year—or of taking into 
consideration anything in the nature of fluctua- 
tion of market value of machinery—was dangerous. 
A latge sum might have been allowed one year, 
with the market value taken into consideration, and 
the next year this sum might be knocked off. The 
speaker’s view was that depreciation curves should 
be formed on lines utterly independent of market 
value. The curves submitted by Mr. Donaldson 
were useful as showing not only the depreciation, 
but how that depreciation, and also the cost of 
maintenance and the power required to drive the 
plant, could be charged to er job. Mr. 

onaldson had said that he dealt with depreciation 
much as the speaker did ; that is, he deducted it 
from the book value of the machinery, or else set it 
aside as a reserve for depreciation—one way or the 
other. Charging cost to the job did not affect the 
fact that it had to be taken off in some form in 
the balance-sheet. It was Mr. Donaldson's view 
that repairs should never be added to the value of 
the tool, and with this the speaker agreed. Mr. 
Lawrence had exhibited pages of a plant-book which 
were very complete—more so than the samples which 
he (the speaker) had shown, He thought that Mr. 
Lawrence’s pages might very well be adopted. 
Mr. Ellington had spoken about the failure of 
the system advocated in the paper to produce the 
effect contemplated. He (the speaker) had tried 
to explain that the system contemplated the re- 
newal of machinery, supposing this to have lasted 
out the life assigned to it. It was obvious that if 
the machinery died exactly at the anticipated 
moment, the amount of the accumulated fund, plus 
the scrap value, would exactly replace the machine; 
but neither the speaker’s nor any other system 
could pretend to provide means of meeting a re- 
volution such as was accomplished by the intro- 
duction of high-speed steel. Mr. Ellington had 
given an example of imaginary works, starting with 
a capital of 100,000/., of which 50,0001. repre- 
sented plant, and had assumed an annual depre- 
ciation of 5000/. until the plant was valued at 
30,0001., and there was 20,0001. in hand. There came 
a revolution of practice, and machinery to the value 
of 50007. had to be thrown away. Mr. Darbishire, 
while regarding the case as unlikely, allowed that 
his system would not eo for that contingency 
unless he had originally estimated that one-sixth of 
his plant was to fail at the end of five years. If 
revolutions in practice were going to happen fre- 
quently provision must be made by some kind of 
insurance ; Lloyd’s would probably undertake it. 
He would point out that in the event of sucha 
revolution, - the oercne 1 ew be displaced being 
only five years old would have a value much above 
scrap yalue. Mr. Ellington’s system combined 
some of the points adopted by him (the speaker) 
with the practice of setting money aside for depre- 
ciation ; this method had some advantages over the 
method put forward in the paper, and a combination 
of the two would be effective. Such a combination 
would, in principle, resemble an accumulator or fly- 
wheel. The reserve for depreciation would give an 


elastic sum upon which to draw. The reason of the 
elasticity was that if a loss were made on some of 
the tools by over-estimation of life, a profit would 
be made on some others that doubtless had ex- 
ceeded the life estimated; and there would then be 
the benefit of having a fund sufficient to replace all 
the machinery that had to be displaced. The loss 
would not be shown in the books, but on the 
= system the loss would be shown until 
the difference between the machines replaced and 
the new ones installed was recouped. Mr. Chambers 
had deprecated. haste in describing machines a& 
obsolete, and Mr, Bamber had said the same thing. 
Both were right. When milling came into fashion 
some twenty-five or thirty years ago, and iy re to 
displace slotting and planing-machines, -» & 
large works with which the speaker was acquainted 
had some excellent planing-machines, It was 
soon felt that these machines would, so far as the 
work then done on them was concerned, be put out 
of action by the advent of the milling-machines, 
But, at a moderate expense, the planing-machines 
were converted into millers, and did excellent work 
in that capacity ; they were, the speaker believed, 
still running. That was an illustration of the fact 
that a machine was not necessarily made obsolete 
by a new process. 

Referring to the two curves shown by Mr. 
Pendlebury, Mr. Darbishire considered that depre- 
ciation at a small amount the first year, getting 
gradually larger year by year, made a very heavy 
charge towards the end of the life of the machine, 
at a time when it was least productive. A larger 
depreciation when the machine was new and at 
its best, gradually falling off as the machine got 
older, was preferable. The curve illustrating this 
method left ‘also a residual value, and everything 
had a residual value, if only scrap. That was 
probably the reason for the Mowe adoption of 
this curve. Mr. Cooke, speaking as a surveyor, 
had agreed with him that it was well to value each 
machine separately. He (the speaker) had kept 
a plant book in a large establishment for ten 
years, and always wrote Jews each machine sepa- 
rately; it gave a better idea of the worth of a 
machino than an all-round figure of, say, 10 per 
cent, There was no objection, from a financial 
point of view, to the other method, and it probably 
saved trouble, and was more convenient fr ascer- 
taining average depreciation. The renewal fund 
also was a perfectly sound way of dealing with 
depreciation—setting aside so much monéy to accu- 
mulate at compound interest ; but, for some reason, 
it had not been adopted by engineers. No works 
he had heard of had a renewal fund system; it 
was more theoretical than practical, because no 
one really took money and invested it at 3 per 
cent. or 4 per cent. in that way. He con- 
fessed inability to understand Professor Smith’s 
figures at the moment, but with the curve which 
showed an increase of depreciation during the life 
of the machine he had already expressed his dis- 
agreement. He wouldlike toexplain to Mr. Bruce 
that when in the paper he had referred to govern- 
ment, he had not meant government in the sense 
in which it took place at Westminster. By the 
words, *‘systems now govern general office, draw- 
ing-office, and works,” he had meant that they were 
pe and used throughout the works. He would 
so point out to the same speaker that as the paper 
did not deal with loose tools, the latter were not 
touched upon. These tools did not necessarily 
depreciate in the same manner as machine-tools. 

. Stevenson had alluded to quality of work and 
its dependence in every case on the quality of the 
plant. The speaker would contend, however, that 
in the case of railway rolling-stock, or the generating 
plant of a power-station, the ey of work did not 
depend on the condition of the plant; it mattered 
nothing what a locomotive was like if it drew one 
from Manchester to London ; and the sort of machi- 
nery in a power-house was immaterial so long as 
light was tg, mcs It did matter a great deal to 
the company, however, the cost of producing being 
the factor. Obviously such a thing as a lathe was 
on a different footing, as once it became defective 
it put out defective work, Of course, there was 
no reason why, in the matter of depreciation, 
machinery should be treated differently because it 
happened to belong to a railway. He agreed with 
Mr. Stevenson that engineers ought to be taught 
administration ; they were taught technicalities, but 
they generally learnt administration through the 
accidental circumstance of there being an open- 





ing in the administrative department of a works, 
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and were generally ‘well advanced’ in age before 
getting into that department. With reference 
to the functions of engineers and accountants, 
he had not suggested that the former should do 
the accountant’s work—the actual figuring ;. but 
it might be advantageous that the plant-book 
should be kept in the works manager’s office, the 
actual rating and figuring | being done by a clerk 
under his supervision. e speaker with 
Mr. Mark Robinson’s substitution of ‘‘* plant- 
book ” for ‘‘ stock-book,” the former was un- 
doubtedly the better term to use. - He also con- 
curred with Mr. Robinson’s opinion that repairs 
ought always to be executed, irrespective of the 
value of the tool; the tool should certainly always 
be kept up to the mark. It was not his sugges- 
tion that depreciation should be dependent upon 
repairs, which must be done regardless of depre- 
ciation ; depreciation was going on notwithstand- 
ing repairs, and the cost of repairs to machinery 
must not be added to plant-book valuation. 

Mr. Ping had said that methods depended upon 
the people who used them, than which nothing was 
truer ; the card system, for instance, would succeed 
in the hands of a man willing to use it, but must 
fail in the. reverse case. Turning to obsolescence, 
the speaker did not see how he could improve 

n the definition he had given in the paper. 
Obsolescence had reference to the time for 
which a machine might be profitably used for the 
pur of producing the a Ss required by the 
works in which it was installed. A machine might 
be obsolete in one works, however, but very useful 
in another. As Mr. Ping had remarked, in looking 
at the obsolescence of a machine, consideration 
must be given to whether it would pay to er 
going or to sell it for what could be obtained. ; 
Bamber had given some interesting information as 
to Indian methods. The speaker did not think, 
however, that a fixed Government rate. for depre- 
ciation, even under the present administration, 
would be tolerated in England. 

The President then announced that the next 
meeting would take place on Friday, the 20th inst., 
and that papers would be read by Dr. T. E. 
Stanton and Mr. L. Bairstow on ‘ Resistance of 
Materials to Impact,” and by Mr. F. W. Harbord 
on -‘‘ Different Methods of Impact Testing with 
Notched Bars.” 





Tue Garpiner System or Cas-SIGNALLING FOR RaltL- 
ways.—A paper was read recently before the Leeds Local 
Section of the Institution of Electrical Engineers b: 
Captain A. Gardiner, R.E., of the Indian State Rail- 
ways, on a system of cab-signalling for railways devised 
by Lim, In this system semaphores and external signals 
are replaced by cab-signals, with automatic control, if 
desired, on the locomotive. The system itself is auto- 
matic, requiring only the attention of the men on the 
footplate. The track is divided into a series of insulated 
sections, and a track-conductor, or rail, runs on pon 
cut into corresponding sections. At one end of each sec- 
tion there is a battery, and at the other end a relay. 
while a resistance is inserted between the battery and 
the track. The bat is connected from one terminal 
to one track-rail, and from the other through the re- 
sistance to the other track-rail. The relay is also con- 
nected to the running rails, while its armature is con- 
nected to the track-conductor. The effect of this arrange- 
ment is that when there is no train in the section ahead, 
the relay is excited and the armature drawn up; bub if 
short-circuited by a train in the section ahead, the arma- 
ture falls. When the armature is up, part of the battery 
current passes through the fixed resistance and the 
wheels and axles of the train, while part is 
by way of the track-conductor and the collector on 
the locomotive to the mi t of the signal instru- 
‘ment in the cab. Under these conditions a ‘' Clear” 
signal would be given. If, however, the section ahead 
is occupied, the armature of the relay, by falling, will 
prevent current passing to the conductor rail, and a 

‘Stop” signal will be given on the engine. The 

i magnet armature on the locomotive is arranged 
with ‘suitable contacts for local circuits controlling 
valves on the main steam - pie and the train - brake 
pipe. An audible signal may also be fitted on the 
engine. Automatic records o: the signals may also 
be taken by the addition of simple apparatus involv- 
ing a clockwork movement. This system may be 
extended by means of additional instruments, ramps, 
&o., to cover every essential instruction to the engine- 
men under a variety of conditions. It can, moreover, 
be arranged to give a ‘‘ Reduce speed” signal on dan- 
gerous sections, in which matter it is an advance on 
present systems. In its mot comprehensive form the 
system is undoubtedly one of considerable complication, 
bat this may equally be said of many of the ordinary 
systems of power signalling at present in use. The 
questions of whether the expense of installation and 
maintenance would be low, and the system prove reliable 


and otherwise satisfyctory, so as to warrant its general | cussed 


adoption, can, of course, only be determined by a thorough 
.test in actual railway working. ; : 
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DIAGRAMS OF THREE MONTHS’ FLUCTUATIONS IN PRICES OF METALS. 
(Specially compiled from Official Reports of London Metal and. Scotch Pig-Iron Warrant Markets.) 
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28 2 16 20 22 2 
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In the accompanying diagrams each vertical line represents a market day, and each horizontal line 


represents Is. in 


e case of tin plates, hematite, Scotch and Cleveland iron, and Il. in all other cases. 


The price of quicksilver is per bottle, the contents of which vary in weight from 70 lb. to 801b. The metal 
prices are per ton. Heavy steel rails are to Middlesbrough quotations. Tin plates are per box of I.C. cokes. 





Frire-Tests OF THE British Fire-PREVENTION Com- 
MITTEE.—The British Fire-Prevention Committee con- 
ducted, on Wednesday last, the 4th inst., an important 
series of fire-tests with roller-shutter doors. intended 
protect large openings allowable under the Building Act 
Amendments of this year. These doors were subjected 
to high temperatures for two-and-a-half and four hours 
respectively. Sir Henry Tanner, I.S.0., of H.M. Office of 
Works; Mr. Edwin O. Sachs, F.R.S. Ed., Chairman of the 
Executive ; and Mr. Percy Collins, J.P., represented the 
Council ; and there was a strong sub-committee in charge 
of the tests, comprising Mr. Max Clarke, F.R.I.B.A., 
Directing Member; Mr. .J. Herbert, Dyer, Vice-Presi- 
dent of the National Fire Brigades’ Union: and Mr. Ellis 

, District Survevor, and Chief Officer Hender- 
om There was - ati of ame a of 

e Committee and representatives of public departments 
who are subscribers to the Committee, including Sir E. 
Raban, from the Admiralty, delegates from the War 
Office, Home Office, &. From abroad the honorary 
a of the French Fire-Prevention Committee also 
attended. The official report of the result of the tests 
will be shortly published. 


Tue InstrrvTe or Metats.—The newly-formed Insti- 
tute of Metals will hold its first general meeting in 
Birmingham on November 11 and 12. The meeting will 
open at 10.30 a m. on Wednesday, the 11th inst., in the 
Examination Hall of the Municipal Technical School, 
Suffolk-street, the members being received by the Lord 


to} held in the 


be read and dis- | M 





Mayor of the city. Papers will then 

sed. At 2.30 p.m. special trams will leave Navi- 
gation-street to convey members to the University | 
new buildings at Edgbaston, where, at 430 p.m.,, 


a reception will be held by the Principal, Sir Oliver 
lamp, 5-5 At 8 p.m. a reception of members by 
the Mayor, Councillor G. H. Kennett, will be 
rosvenor Rooms of the Grand Hotel, 
a conversazione and exhibition of objects of metallurgical 
interest also being held. On Thursday, November 12, at 
10.30 a.m., papers will be read and discussed, members 
meeting in the Suaffolk-street Technical School. In the 
afternoon visits will be paid to various works. The fol- 
lowing papers, &., are expected to he taken :—Address 
by the President, Sir W. White. K.C.B., F.R.S., on 
“The Institute of Metals, its Origin and Objects ;” 
“The Mechanism of the Annealing Process of Gestaln 
Copver Alloys,” by Mr. G. D. Bengough and Mr. 
O. F. Hudson; ‘The Nature of Tuber-Metallic Com- 
pounds,” by Dr. Cecil Desch; ‘“‘ Aluminium and Some 
of its Uses,” by Mr. J. T. W. Echerain; ‘‘Some 
Points of Interest Concerning Copper and von od 
Alloys,” by Mr. J. T. Milton ; “‘Some Notes on Phosphor 
Bronze,” by Mr. A. bg ** Plant Used in the Manu- 
facture of Tubes,” by Mr. W. H. A. Robertson ; ‘* Metal- 
loere ic Investigations of Alloys,” by Mr. W. Rosenhain. 
‘ollowing works will be open to members of the 
Institute :—The Birmingham Aluminium Castings (1903) 
Company, Limited; the Birmingham Small-Arms Com- 
y, Limited; the Birmingham Metal and Munitions 
pany, Limited ; Messrs. James Cartland and Sons, 
Limited ; - Messrs. Earle, Bourne, and Co., Limited ; 
Messrs. Elkington and Co., Limited; Messrs. Joseph 
Gillott and Sons ; the Muntz Metal Company, Limited ; 
easrs. Wiggin and Co., Limited; and the 
Wolseley Tool and Motor-Car Company. Limited, The 
secretary's office will be located in Queen’s Qollege, 
Paradise-street, 
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THE DARLINGTON FORGE COMPANY, 
LIMITED. 


A xumper of British and foreign members of the 
Iron and Steel Institute, who assisted at the meetings 
which were recently held at Middlesbrough, accepted 
the invitation which had been extended to them by 
the Darlington Forge Company, and spent some little 
time visiting the works of that company on Thursday, 
the Ist ult. 

The Darlington Forge Com 
ness over sixty years ago, an 


y commenced busi- 
has since acquired a 


to the effect that we in England build wire-wound 
= because we are not able to manufacture and 

andle steel pieces of the required size and homo- 
geneity. The Darlington Forge Company is not alone 
in this country in having added to its business for 
some time past the manufacture of large-sized forgings 
of the required ae eye 

The company’s works are completed by two machine- 
shops equipped with a number of heavy machine-tools 





for planing, slotting, boring and turning the various 
gun and machinery parts, rough cast or rough forged 
in the other departments. 





well-deserved reputation in the manufacture of steel 
castings. This manufacture is carried out in two 
steel foundries, the larger being 300 ft. in length 
and 100 ft. in width, forming two bays covering two 
Siemens-Martin furnaces of 50 and 60 tons capacity, 
and served by four overhead electric travelling-cranes 
having a total lifting capacity of 220 tons. The small 
foundry contains two 7-ton furnaces and is served by 
a 20-ton overhead electric travelling-crane. The an- 
nealing and fettling shops are in separate buildings. 
The admirable steel castings which have been turned 
out from these works at different times, including the 
stern-frames for the largest liners, and, among others, 
those for the Lusitania and Mauretania,* would seem 
to have eclipsed in a certain measure in the eyes of the 
general public the power of production of these same 
works in the matter of steel forgings. When they 
were first established, in 1845, they were chiefly con- 
cerned, as the name of the company implies, in the 
production of railway material, such as wrought-iron 
wheels and axles; the works were gradually increased 
for dealing with forgings for the mercantile marine, 
and at the presént day the forging plant contains thir- 
teen steam - hammers, varying in power from 5 cwt. 
to 15 tons, with ‘the necessary heating furnaces, 
boilers, and other accessory apparatus. Six years ago 
there was put down a 4000-ton hydraulic forging- 
press, served by two 100-ton overhead electric conve 
ling-cranes, five heating furnaces, combined with 
steam-boilers, the installation being completed by 
annealing furnaces and other auxiliary plant. This 
press is illustrated in the above view, which also 
shows three special steel weldless rings 8 ft. in dia- 
meter, which have been forged and expanded under 
the press. These rings are for ammunition-hoists. 
In this department are also manufactured marine 
and stationary engine crank-shafte, and propeller 
shalts up to the largest dimensions, besides special 
carbon-steel and nickel-steel gun forgings, the latter 
now forming an important feature of the com- 
pany’s work. The company has forged, among other 
gun parts, hollow jackets for 12-in. naval guns weigh- 
ig, when ready for delivery, 46 tons each, each jacket 
ing obtained from an 80-ton steel ingot. This 
ould help to dispose of the statement, to which, 
/wever, it would not be necessary to attach any 
very great weight were it not for the great publicity 
that 1s given to it, put forward in the Continental Press, t 


* See ENGINEERING, vol. lxxxiv., page 618. 
| See, for example, Artilleristische Monatshefte, No. 
15, of April last, page 308, 





All the shops throughout the works are driven and 
lighted by current generated at the company’s central 
electric station. 





INDUSTRIAL NOTES. 

PEruaps the best thing in the debate last week on 
unemployment was the division, by which the schemes 
of the Government were endorsed by 196 for and 35 
against—majority, 161. The opponents were chiefly 
the Labour Party, and the speakers for that party spoilt 
their case by attacks upon the President of the 
Government Board, and upon the department over 
which he presides. The purport of the amendment 
of the Labour Party was virtually a vote of censure on 
the Government for the inadequacy of the proposals, 
on the Local Government Board for its unpreparedness, 
and a demand for a special committee to administer the 
funds provided by the Government. This latter pro- 

involved an attack upon the President of the 

Government Board. The attack upon the right 
hon. Member for Battersea was cowardly; but it 
would appear that Socialists have a peculiar code of 
honour, as well as a peculiar political, social, and indus- 
trial policy. 

The unavowed object of the Labour Party, as guided 
by the Independent Labour Party and the Social 
Democratic Federation, is so to force the hands of 
the Government as to commit them to a policy which 
implies State employment on the lines of State 
Socialism. If the present Government were to assent 
to any such policy, their term of office would soon 
expire. The fighting speech of Mr. Burns made it 

uite clear that the Cabinet had no such intention. 

e was more than usually emphatic as to the creation 
of “relief works” for the unemployed. Most well- 
informed and clear-sighted people will agree with him 
generally as to the evil of ‘relief works;” but in 
times of stress and strain like the present, what other 
resource is open as a means of employment? The 
work need not be more than temporary in many cases, 
such as cleansing the streets and roads, beautifying 
the parks and open s' , and such other operations 
as may be required. The drainage of land, the plant- 
ing of trees, the reclamation of waste lands on the 
shores of the sea and rivers would have a permanent 
value and would add to the national assets very mate- 
rially, but it is quite certain that the gain would be 
less than the outlay. 

The minority against the Government was small— 
35 all told. Of these, 16 were Labour Members, 7 
Nationalists, 11 Conservatives, and 1 Liberal. The 


tellers were Mr. O’Grady, Labour Member, and Mr. 
Claude Hay, Conservative. If the Labour Party are 
as dissatisfied with the Government scheme as they 
declare themselves to be, why is it that’ they did 
not record their votes? We want men of courage 
to help to solve the problem, to face the difficulties 
of the situation, and to bear the brunt of denuncia- 
tion, if cause there be. Meanwhile there is a cer- 
tain amount of activity in various quarters to cope 
with the difficulty—by the Government departments, 
by municipal, county, and district councils, 

by other local bodies, as well as by the distress 
committees called into existence by the Act. The 
difficulties of administration are great. To what 
employment could a watchmaker be put, or a carver 
~ ilder? Men employed in hardy trades might 
use the spade, the pickaxe, or wheel a barrow; but 
what of the tailor?) The organisers of the unem- 
ployed, if they have any experience of real work, know 
well enough that many of the unemployed could not 
be put to general outdoor work ; but they ignore this. 





The sixteenth annual congress of the National Free 
Labour Association was in session last week, but amid 
the political turmoil of the unemployed labour debate, 
the demonstrations of the ‘‘ hunger marchers” and 
others, the woman suffrage tation, and other 
matters, the proceedings attrac little attention in 
the Press. The officials and leaders of the Free 
Labour Association allege that trade unionism is 
answerable for much of the dislocation of industry, 
and, certainly, the affairs on the North-East Coast, 
and now in Lancashire, have given point to their 
contention. Compulsory unionism is a curtailment 
of personal liberty. Of that there can be no doubt. 
So also would be compulsory arbitration. Trade- 
union officials and Labour leaders are at feud with 
the National Free Labour Association, and both 
parties hit hard in their — and reports. Some 
think there is room for both, as the one may help 
to balance the other. The resolutions proposed at 
the congress were passed, it is said, unanimously. 
The members appear to be more docile than in other 
labour congresses generally. The one aim of the 
association is said to be to break down the tyranny of 
the trade unions. To accomplish this the association 
supplies labour to supplant strikers in cases of dispute. 
The disputes on the North-East Coast, and now in 
Lancashire, have not helped the association to any 
large extent, perhaps because it has not the kind of 
labour required by its members. The report states 
that during the year 45,000 workmen have been 
registered, and that 182 firms had applied for work- 
people of one kind and another. 





During the past fortnight a party of about a score 
of French artisans have been visiting the great centres 
of British trade in order to study English methods of 
work, conditions of employment, hours of labour, 
wages, and the home-life ot British workpeople. A 
couple of weeks can scarcely be deemed sufficient for 
the purposes enumerated, but much can be seen by 


1} clever and industrious observers of some experience. 


The British Government has not done much in this 
respect; it was content to depend upon Consular 
reports up to the time of the establishment of the 
Labour Department, and for some years afterwards. 
There is much to be gained by such visits. The muni- 
cipal authorities in England have shown appreciation 
of the visit by the hearty welcome accorded to the 
visitors; the local trade unions have also shown 
their hearty appreciation. All these things will help to 
cement the entente cordiale, about which so much has 
been heard of late on both sides of the English Channel, 
to the mutual advantage of both countries. 





The State of California has sent out a Special Labour 
Commissioner to the Continent of Europe, New Zealand, 
and Australia to study labour questions, especially as 
to strikes and lock-outs, in order to find, if possible, 
some plan of averting them by legislation, Last week 
he paid a visit to the writer to discuss the questions 
involved. So far he seems to think that the State 
might require the parties to meet, previous to a strike 
or lock-out, and discuss matters in the presence of a 
State official, or, as an alternative, to state particulars 
in writing of the points in dispute, with a view to con- 
ciliation and arbitration, but without further com- 
pulsion if the parties disagree, 


The Parliamentary Committee of the Trades Union 
Congress have selected seven representatives to visit 
Germany to inquire into the system of compulsory 
insurance for sickness and invalidity, and also the 

uestion of unemployment, and the means used to 

eal with the latter. Five of the deputation are 
Labour members and two are trade-union officials, 
but not in Parliament. It is quite right that they 
should investigate for themselves ; the Chancellor of 
the Exchequer, Mr. Lloyd George, M.P., has already 
made personal inquiries into these matters. We are 





beginning to learn as a nation that we have not all the 
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the wisdom of the universe, and that the knowledge 
outside is of little value. 


The nationalisation of the Italian railways has had 
a curious result. ‘The employés are now under the 
ban of the criminal law, and the strike of last year by 
the railway workers has resulted in the prosecution 
of 2962 railway men at Turin for participation in the 
big general strike of last year. They are being tried 
in batobes of thirty each in the Turin Law Courts, and 
five days in each legal week are assigned for the trials, 
until the whole of ths cases are disposed of. It is 
reported that similar trials on a smaller scale are 
taking place at Rome, Milan, Bologna, and other 
eneral strike, The lowest 

enalty yet inflicted has n a fine of 16/. and fift 
Sage’ suspension of civil rights. The law under whic 
the men are tried is the provision against strikes 
in the public services. 


centres involved in the 


In the Grand Committee on the Mines Eight-Hours 
Bill, the Government’s proposed time-limit was rejected, 
and a three years’ limit was inserted. The Home Secre- 
tary and the Under Secretary of State abstained from 
voting. Itmay be that the compromise suggested in 
last week’s Notes might be substituted—three years 
generally and four in exceptional circumstances, as the 
working of pits differs in many cases. It would b2 
fair to meet exceptional cases. 


Io Australia, as in Great Britain, the cause of labour 
is deeply injured by the advocacy and action of the ex- 
tremists—that is, the Democratic Socialist Party, which 
aims at the nationalisation of production, distribution, 
and exchange, as advocated by some in their country. 
Too long have the extremists held sway, but at last 
the patience of the Moderates is exhausted, and the 
result has been that the extremists have had a set-back 
of considerable importance, The Brisbane loter-State 
Labour Conference failure to agree to the federalisation 
of all industrial legislation, coupled with the judgments 
of the Commonwealth High Court declaring both the 
union label and the new protection laws wltra vires, 
was the first great check to the enthusiasm of those 
who sought to use the National Legislature as a high- 
speed engine for social reform. The disastrous col- 
lapse of the Sydney tram strike, promoted by the 
extremists, produced a gap between the revolutionaries 
and the constituencies, and led to strong differences in 
the Labour parties in the different Parliaments. The 
breach was widened by the Socialists’ demand for a 
law making it compulsory for all voters to vote. It 
was seen that nearly 50 per cent. abstained from voting. 
The subject of compulsory voting was recently dis- 
cuased at the Melbourne Trades’ Council Hall. The 
advanced section supported it, declaring that with 
compulsion the Labour vote would sweep the board. 


The Moderates declared that they preferred the votes | P 


of an intelligent section of 50 per cent. to the dragooned 
votes of an unthinking mob. The motion of the ex- 
tremists was negatived, but it was agreed that the 
delegates should consult the trade unions before a final 
vote was given on the question. Another significant 
siga of the times is that the boycott of the Socialists in 
New South Wales has been ended, as regards the 
Industrial Disputes Act instituting wages boards and 
nalising strikes and lock-outs. At the Sydney 
sabour Council a short time ago it was proposed to 
cancel the registration of all unions, but this was lost 
by 82 to 15 votes. If the Moderates continue firm, the 
extremists will be routed at all points.’ 


The ill-advised and ill-judged dispute in the cotton 
trade continues, all efforts to effect a settlement not- 
withstanding. The Mayors of all the chief towns 
met to discuss the situation, but no practical result 
of their deliberations was manifest. A full meeting 
of the Council of the General Federation of Trade 
Unions was held, but resolved that the matter be 
left to the three unions involved; but it alsv re- 
solved that the spinners should have the Federation 
grant of 5s. per member per week from the date when 
common action was taken by the two associations in- 
volved—the spinners and the card-room hands. In 
consequence of the continued or of the latter the 
spinners made application to the federated employers 
to be relieved from the agreement entered into when 
the 5 per cent. reduction was accepted. The em- 
ployers acceded to the application, to the surprise of 
many. Asa general result of all the negotiations set 
on foot the associations involved agreed to a further 
joint conference to be held on Saturday last, which 
conference was held accordingly, Mr. Shackelton, 
M.P., presiding. Certain pro were agreed to 
and eent to the employers inviting them to a joint 
conference in the present week. This failed to 
effect a settlement. The weavers appear to be much 
incensed because they get no stoppage-pay through 
being thrown idle by the card-room hands’ foolish 
strike. At Burnley they held an pes person meeting 
and locked the doors of the hall and offices, declar- 
ing that the committee and oflicials should not be 





liberated until they decided to give stoppage money. 
It was explained that the rules did not apply to any 
such situation. The officials were liberated by the 
police in the early morning and escorted home. It is 
stated that the dispute is costing the General Federa- 
tion of Trade Unions 12,500/. per week, or a total of 
62,5007. up to last Saturday. It has been a costly bit 
of folly, and has to be paid for mainly by those who 
are not guilty of being participators. 


The North-West Engineering Trade Employers’ 
Association have intimated that the wages of en- 
nye on the Clyde will be reduced a farthing per 

our, and the rates of pieco-workera 5 por cent. ; the 
change is to take place early in next month. Repre- 
eentatives of the men will discuss the matter first, and 
then probably the matter will be referred to the men 
for their decision. It would be a disaster if the tactics 
on the North-East Coast were resorted to on this 
occasion, just as trade seems to be reviving. 


The members of the local branches of tho trade 
unions concerned have decided by a large majority to 
give twelve months’ trial to Sir Christopher Furness’s 
co-partnership proposals in respect of his firm’s ship- 
building yards at the Hartlepools. There was a 
majority of ten to one in favour of the proposal. Sir 
Christopher’s proposal is that the men should become 
co-partners by becoming purchasers of special 4 per 
cent. guaranteed shares, which will also participate in 
the ordinary dividends. The shares are to be paid for 
by a 5 per cent. deduction from the men’s wages. 


There is very little indication of a revival of activity 
in the iron and steel trades. The attendance at last 
week’s markets was larger than of late, but demands 
continued sluggish. There is big little disposition to 
enter into contracts, consumers being content to buy 
for immediate ue only. Orders were so scarce that 
concessions were made in some cases to ensure them. 
It is said that there is very little work on the order- 
books, except in special lines. There is difficulty in 
keeping the works going three or four days a week. 
The finished iron branches are very quiet generally ; 
best bar iron continues to attract chief attention. 
Common iron is not much in demand, and producers 
are sadly in want of orders. The increasing activity 
in shipbuilding is not as yet far enough advanced to 
have any material effect on the iron and steel trades, 
but there are hopeful signs of an early improvement. 


On Saturday last, the 31st ult., the date expired at 
which the Welsh coal-owners could give notice of any 
proposal to vary the wages of the miners by reduction, 
and of the men for an advance in the South Wales coal 
trade. As no notice was given, wages will remain at 
resent rates—at the maximum of 60 per cent above 
the 1879 standard—for the next three months. 


The United States Presidential campaign has been 
severe, the two chief factors in the contest have been 
labour and the trusts. The fiscal question has not 
been much in evidence.. Labour and the law, or 
decisions of the courts on injunctions, have entered 
widely into the contest. The Democratic Party, sup- 
porting Mr. Bryan, have yielded most to labour, and 
the election of the Republican, Mr. Taft, is the more 
significant. 





THE INSTITUTION OF CIViL ENGINEERS. 


Address of James CHARLES INGLIS, President, 
November 3, 1908. 


GENTLEMEN,—I have to thank you very cordially for 
the honour you have conferred upon me in electing me as 
your President for the coming year. 

Tb is now thirty-six years since I wasadmitted a student 
of the Institution, and since then, as student, associate- 
member, and member, I have enjoyed and appreciated 
the fellowship and assistance which continuous touch 
with the Institution affords the civil engineer of this 
country in his professional career. 

: — be 4 ee of ~ par "| Vice-President, 

ave e privilege and pleasure of participating in 
the varied business involved in the management of the 
Institution, and in assis see 4 predecessors in this chair 
to carry out the duties which necessarily fall upon the 
President during his period of office. 

In assuming these responsibilities myself, at your 
request, I do so with a feeling of the great importance 
which the efficient continuance and development of this 
Institution possesses for British engineers and for British 
interests, as also with reliance upon the sympathetic 
support of my colleagues in office and of the members of 
the Institution gasety. 

Since the early days of the Institution it has been cus- 
tomary for its newly.elected president to deliver an 
address to the members, and for years past this address 
has invariably been given as his first act of presidential 
service. 

In reviewing these deliverances I note that since no 
small portion of them has been devoted to a review of the 
achievements of the profession of civil engineering, they 
constitute to-day a very comprehensive, yet concise, his- 





tory of the progress of the profession as viewed from the 
standpoint of successive presidents. 

The most cursory glance, however, very speedily reveal ; 
the fact that the question of transport is the theme whic}: 
gives colour to their a mg and which forms the 
basal subject, knitting together and co-ordinating the 
many-sided profession to which we belong. 

The standard definition of an engineer, as one who 
‘ directs the sources of power in Nature for the use and 
convenience of man,” cannot be improved upon, but the 
addition thereto of the words ‘principally in the pro- 
vision and improvement of means of transport” would 
assist us to realise more fully the family tie of “ trans- 
port” in the many departments of our profession. 

We have, for ee, the engineer, co ably represented 
by our Past- President, Sir William Matthews, who 
designs and erects those huge structures which come 
within the general term of marine works, such as har- 
bours, breakwaters, and docks. These works form places 
of refuge and protection at the puints of transfer from sea 
to land for vessels engaged in transport by water. ‘I'he 
canal ae provides the means of transport by water 
within the coast-line. 

The railway mp roel provides the means of transport 
by land, as does the road engineer. 

Here, then, is a great group of branches of the engi- 
neering profession whose works are entirely dissimilar, 
but whose sole aim is to further transport by providing 
the facilities which another great group of engineers— 
viz., the shipbuilder, the locomotive constructor, and, I 
must add now, the motor-car builder—require for the effi- 
cient use of the machines which they respectively con- 
struct for the carrying or hauling-of goods and pas- 
sengers. 

he constructor of machinery, the water-works, the 
a the mining, the gas, and the electrical engineer, 
may all be claimed to form a group to whom transport is 
all-important in the execution of their various works. 

Now when we remember that methods of transport on 
sea and land have within less than a century not only 
say a about changesin the character of our civilisation, 
but have also profoundly affected the relations subsisting 
between most of the countries of the world, ib is evident 
that, as time passes, sea and land conditions affecting 
questions of transport assume a position of primary 
or and of concern not only to engineers, to users, 
and to capitalists, but to states and empires. The greatest 
political movement of the century, and, it may be, in its 
results, of all the centuries, is that variously referred to as 
the ‘‘awakening of the East,” or the ‘‘ Westernising of 
the East,” both far and near. This movement, affecting 
the lives of more than half the population of the globe, is 
the direct outcome of transport facilities and Western 
initiation, the missionaries of which have been engineers, 
and they, too, mostly of British nationality. 

Lord Cromer, after recounting the numerous and svc- 
cessful works, mainly for irrigation, carried out in Egypt, 
almost entirely by members of this Institution, largely 
under the gu ing hand of our late Past-President, Sir 
Benjamin Baker, concludes a chapter of his important 
work on modern Egypt by the following reference to 
irrigation and its results. 

** The British engineer, in fact, unconsciously accom- 
—- a feat which, in the eyes of a politician, is per- 

aps even more remarkable than that of controlling the 
refractory waters of the Nile. He justified Western 
methods to Eastern minds.” 

Can any reflection enable the members of this Insti- 
tution to gauge better the importance of their calling, 
and the necessity for continued striving after greater and 
greater efficiency in the exercise of their profession, than 
that the efforts of-those who have gone before, and many 
who are here now amongst us, have been mainly respon- 
sible for this unparalleled revolution in Eastern ideas. 

The occasion seems to me an appropriate one— 
especially so from a personal point of view—to refer to 
the question of transport, and, in his association with 
that subject, to name one of the great members of our 
profession—Isambard Kingdom Brunel—in the contem- 

lation of whose life’s work we may find many useful 
essons. Lapse of time finds me in the position of con- 
tinuing and working what is, perhaps, the greatest creation 
of his genius—viz., the Great Western Railway, of which 
he was the constructive engineer. If I can show that the 
engineering achievements of a master-mind have, as I 
would venture to say, an effect on posterity beyond their 
immediate economic return, and that such effect is un- 
doubtedly to the public good in the long run, I may 
ae enable others to appreciate the results of what 
ave hitherto been to them merely isolated achieve- 
ments ; while we may remind ourselves, in this somewhat 
specialising age, that breadth of view is a quality which, 
exercised by an engineer, invariably benefits the whole 
community. As one instance of the broadness of con- 
ception and foresight displayed by Mr. Brunel I may 
cake to Paddington Terminus, which remains to-day sub 
stantially as it was when first constructed sixty years ago. 
It is true that it has been added to, but such additions 
have only secured the more efficient and economical user 
of the terminus as a whole. At the present time, in and 
out, over 500 trains are being dealt with daily, and about 
26,000,000 passengers use it in the course of a year, 
illustrating very forcibly the enormous benefit to the 
public, as well as to the railway company, which may 
result from a work designed and constructed so many 
years ago on sound lines. Again, the possession of a 
main trunk line between Swindon and London with a 
ruling gradient of 1 in 400, isa unique advantage for a 
railway company to enjoy in its access to the greatest 
city of the world. i Re 

But not only has the science of engineering in its rela- 
tion to transport been responsible for many great achieve- 
ments and great national progress, it has naturally been 
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occasion of some marked differences of engineering 
pe and practice. Probably the most notable of these 
was what is known as the “‘ Battle of the Gauges,” which 
raged so fiercely in the ’fortie:, and sharply[divided into 
two camps those members of the civil engineering pro- 
fession who were interested in railwaye. There can be no 
doubt that the present standard railway gauge of 4 ft. 84 in. 
was originally adopted in a somewhat haphazard manner. 
Before the era of locomotives there were tramways, the 
gauge of which had been made to suit the wheels of 
country carts and colliery wagons, and when Geo 
Stepheneon introduced the locomotive he adhered to the 
gauge of the tram-lines then in existence, and laid out the 
Stockton and Darlington line accordingly. The same 
course was adopted in the case of the Manchester and 
Liverpool, the Grand Junction, and the London and 
Birmingham lines; and the main consideration which 
seems to have influenced Stephenson in laying out subse- 
quent lines was that of the free interchange of traffic 
between the different railway systems. 

Thus the present standard width of track—or what 
came to ba known as the ‘‘narrow gauge”—had secured 
a considerable footing, when, in 1833, Mr. Brunel was 
appointed engineer of the projected line between Bristol 
and London—the Great Western Railway. Mr. Brunel 
was the champion of great things ; and when the majorit 
of railway engineers and promoters were looking to rail- 
ways a8 mere improvements of public roads, on which 
vehicles were to be permitted to pass on payment of tolls, 
he had a clear perception of their enormous —s. 
in regard to the conveyance of both goods and passengers 
at high speed. It is not known exactly at what date he 
formed the opinion that an increase of gauge was desir- 
able. He himself said that he became impressed with the 
idea even when surveying for the Great Western line in 
1833-4, and we have it on his authority that the omission 
from the Acb authorising the construction of that line of 
a clause defining the gauge was largely due to his repre- 
sentations to the then Lord Shaftesbury. 5 

By 1835 he had arrived at definite conclusions, and in a 
report to the directors setting out his reasons for the 
recommendation he advised the adoption of a wider 
gauge. So far as Iam aware, that report has never been 
published, and I therefore attach it to this address as an 
Appendix in extenso. (Appendix A.) 

Ina further report, dated August, 1838, Mr. Brunel 
said that, having regard to the excellent gradients and 
curves of the new line, it was thought that unusually high 
speed might be easily attained, which feature appeared to 
involve the question of the width of gauge. Moreover, 
in referring to the Royal Commission appointed in 1836 
to report as to the establishment of railways in Ireland, 
he said that the views expressed therein—to the effect 
that a wide gauge should be adopted owing to the favour- 
able conditions likely to operate in that country—were 
identical with his own. Mr. Brunel conceived that 
the configuration of the London and Bristol line was even 
more favourable in the matter of gradients and curves than 
any railway likely to be constructed in Ireland, and he 
arrived at the conclusion, therefore, that the gauge of 
the Great Western Railway should be 7 fo. @ was & 
great believer in speed, which was another instance of his 
remarkable prescience. The public, he said, will always 
prefer that conveyance which is most perfect, and s 
within reasonable limits is a material ingredient in per- 
fection of travelling. To the Gauge Commissioners he 
expressed the view that, looking to the speeds contem- 
plated and the masses to be moved, it seemed that the 
whole machine then developed was too small for the 
work to be done, and it required that the parts should 
be on a scale more commensurate with the mass, and the 
velocity to be attained by it. 

Another point was the anticipated advantage which 
the broad gauge would give in the construction of engines 
and rolling-stock. Machinery had already been cramped 
by the limited width between the wheels, renderin 
repairs difficult and restricting the size of the fire-box an 
boiler. He also thought that the greater width of base for 
the carriages would give increased steadiness and smooth- 
ness . motion, with greater safety, particularly at high 
speeds. 

I think I have dwelt sufficiently on the objects sought 
to be obtained by an increase of gauge. It should, how- 
ever, be remarked that it was recognised that the differ- 
ence involved an inconvenience so far as exchange of 
traffic was concerned; but Brunel’s idea was that the 
Creat Western Railway, having broken ground in an 
entirely new district, and having projected branches in 
various directions, should effectually and permanently 
secure t2 itself the whole trade of the South-West of 
England with that of South Wales and the South of 
Ireland, “not by a forced monopoly, which could never 
long resist the wants of the public, bas by such attention 
to these wants as shall render any competition unneces- 
sary and hopeless.” May I say that that is the true 
principle on which alone railways in this country can be 
*‘ districted,” 

With the development of railways, however, the 
‘ Battle of the Gauges” soon became acute, and following 
on a protracted parliamentary fight between rival schemes 
for broad and narrow-gauge lines north of Oxford to 
Worcester and Wolverhampton—in which, notwithstand- 
ing a contrary recommendation by the Board of Trade, 
‘he broad gauge was preferred—a Commission was 
‘ppointed to report a3 to the gauge of railways. The 
general conclusions of the Commissioners were that the 
were inclined to the adoption of the narrow gauge. Fol- 
‘owing the Commissioners’ report, an Act was passed, in 
the Session of 1846, for regulating the gauge of railways, 
in which it was — that it should not be lawful to 
construct any railway for the conveyance of passengers of 
any gauge other than 4 ft. 8} in, in Great Britain and 
6 ft. 3 in. in Ireland, with exceptions in favour of certain 








lines in the West of England and South Wales and also 
any authorised ey om lines. 

The broad gauge, t ore, whilst fettered as regards 
the future, remained™in existence, and, with the further 
development. of the mixed gauge, continued until May, 
1892, when the final conversion took place of the line 
between Exeter and Penzance. As an Appendix (B) to 
this address, I have given a list of lines originally con- 
structed on the gauge, together with the dates of 
their conversion ; and, as one who was concerned in the 
last act in the gauge question in this country, I desire to 
place on record my admiration of the genius of its 
originator, who strenuously championed its great a 
bilities, and whose keen insight into the future of railways 
enabled him to appreciate foresee some of the 
problems which are to-day confronting engineers and 
traders alike. 

Having thus briefly alluded to one eo seng | phase in 
the development of railways in this country, I should like 
to make a few observations on their position to-day. 

As all who are interested in British railway stock 
know, an alarming depreciation in its value has occurred. 
Part of this a is due to unusual monetary con- 
siderations and to a certain feeling of insecurity in regard 
thereto, and the balance to excessive competition brought 
about and kept alive mainly by the systematic — 
by Parliament of competitive lines in localities already 
served by other systems or companies, and the unstable 
condition of affairs due to the demands of labour. 

Unfortunately, powers to construct competitive lines 
have been not infrequently granted to syndicates, local and 
otherwise, having no reasonable prospects of being able to 
carry out the schemes th ves, much less of working 
the lines if constructed, which schemes would often have 
to be acquired at a fictitious value by a railway company 
desirous of protecting its own territory. 

The policy of Parliament has been to maintain keen- 
ness of competition, although the natural aggregation of 
railways, when left to normal economic conditions, has per- 
sistently gone on. Coupled with efficiency of operation 
and reasonable facilities to the public and trade, agree- 
ment and co-operation have already had a great effect, 
and that effect has been one of advantage to the public 
at large. I, however, suggest that the policy of em- 
powering and endorsing competition or anti-combination, 
which has been the keynote of parliamentary and mer- 
cantile practice towards railway companies, must be 
restricted, if the financial status and efficient performance 
of the railway system of this country, upon which so much 
depends, are to escape from depreciation beyond the hope 
of redemption. 

In London, the Traffic Commission has reported on a 
situation developed on the lines of ‘‘scramble;” following 
the policy adopted in New York, it should have been 
recognised that in a centralised control of the numerous 
inter-urban lines one a, at least of avoiding the 
present situation would have presented itself.. But not- 
withstanding this Commission was behind its time, even 
its report has not yet been acted upon, although there is 
much to be done in this respect. 

It is only now dimly dawning in controlling quarters 
that there is a science of transport; and the fact that 
while British railways cost over 50,000. per mile, lines 


peed in Germany cost only about 20,000/., in France 27,000/., 


in America 11,000/ , and so on, is symptomatic only of 
the extent to which British legislation, when it is allowed 
to proceed on unsound lines, may prejudice vital interests. 

The other factor to which I have referred—namely, the 
“labour” situation—is equally important, In our age of 
development, old theories and practices must make way 
for modern ideas, and it is ted that this isas true in 
regard to labour problems as inothers. Ib is obvious that 
the goal has not yet been reached, nor have many weighty 

roposals, such, for instance, as co-operation, in its 
sense, received the amount of study which must, 
in the future, be bestowed upon them. 

Many students of co-operation, amongst them our late 
respected member, Sir George Livesey, have devo 
much thought and attention to the blem, and results 
should follow which will assist in further adjusting the 
relations of capital and labour. In the meantime, any 
attempt to raise artificially the remuneration of labour 
either in State or railway employ will assuredly only 
retard the ultimate adjustment. ? 

Ican imagine some saying ‘‘What has all this to do 
witli engineering?” I answer, that it has as much to do 
with it as the composition of coal has to the design, user, 
and efficiency of the mechanism of the locomotive in 
which it is used. No consideration has a ter influence 
on design than labour conditions—as has been made clear 
in numerous cases on railways, while conditions of user 
are as necessary engineering factors as the principles of 
dynamics. 

The Effect of Frequent Service on Travel. 








} | 
Year. | —_ Passengers. 








A. 
1904 | Period of twelve months prior to eatab-| 595,000 
| lishment of frequent service 
1907 |Period of twelve months after establish- 1,941,328 
| ment of frequent service 











1,346,528 
Increase. . oe a = { or 226 per cent. 
| B. 
1904 |Period of twelve months prior to estab- 58,600 
lishment of frequent service 
1907 |Period of twelve months after establish- 716,758 
ment of frequent service —_—_— -—— 
658,158 
Increase. . in es { or 1123 per cent. 


; Amongst these conditions of user an important element 
is the character of the service. For instance, frequency 


of travel has an important bearing on the volume of traffic 
in a given district. 

General experience has shown that much travel can be 
developed 7 frequent and punctual services for short 
distances. may give you two instances from centres 
other than London to show that the principle holds from 
the pases populated centres to the smallest to which it 
can be applied 


These results directly depend on a sufficient frequency 
of the service; and even more on reliable time-keeping 
for these short journeys. 

A feature brought out by Mr. W. B. Parsons in his 
paper last session on the New York Rapid Transit Sub- 
way was the great increase in travel caused by the dif- 
ferentiation of slow and fast services. This was to me an 
interesting case on a suburban railway. It illustrates 
precisely the great change which is coming over railway 
administration in this and other countries on main lines 
and for long distances. ins running at reasonably 
high speeds are becoming more and more necessary items 
in railway management, if the greatest receipts are to be 
got from a given system. 

Steady running at commercial maximum speed is the 
universal desideratum in all cases, and, owing to the 
numbers of passengers carried, most of all on railways. 

Steady running depends, as has been proved, very 
largely on the engines and —a employed, as well as 
on the rae een way. Aczurate balancing of the moving 
parts of engines and carriages is essential, and the further 
this feature of construction is carried the jonger will be the 
life of the unit ; but I venture to submit that the greatest 
factor in providing for smooth se | is the fecting 
of the alignment and the top surface of the rail. In this 
connection it may be remembered that the manent 
way is as much a part of the ‘‘ transport” machine as the 
locomotives and carriages which run on it. It is as 
necessary to design a permanent way, as part of the whole 
machine, on true mechanical principles as it is to apply 
such principles to the construction of the rolling-stock. 
Now this can be done, and is done, although in the past 
it has nob been so generally recognised as it must be in 
the future, as ale become higher and loads heavier. 
Accuracy of gauge is, of course, the predominating 
factor in the avoidance of oscillation, and the design 
which gives accuracy of gauge for the longest period 
during the life of the component parts of the permanent 
way is at once the safest and most economical, and 
therefore the most important feature to be provided 
for and maintained in the construction of railway per- 
manent way. 2 

In thus cursorily reviewing scme phases of the railway 
position as it exists to-day, the question of safety natu- 
rally claims attention. Although, unfortunately, some 
serious accidents have occurred on railways of the United 
Kingdom, a review of those accidents reveals the fact that 
they have been, in the majority of cases, due to the 
failure of the ‘‘human machine,” and not so much to 
defect of permanent way, signalling, or rolling-stock, or 
to oversight on the part of those responsible for the main- 
tenance or the practical operation of the line. The pro- 
visions for the safety of railway working in this country 
are, I firmly believe, superior to those in any other, and 
statistics of accidents reveal our standard of railway 
working in a most favourable light. 

In this matter the Board of Trade have, since the year 
1840, in which an Act was passed conferring statutory 
powers upon that’ department—it being then considered 
** expedient for the safety of the public to provide for the 
due supervision of railways”—taken a considerable part 
in railway history. By the Act referred to the depart- 
ment was empowered to appoint inspectors, who were 
authorised to have access at all reasonable times to 
the railway stations, engines, &c., of railway com- 
panies. In 1842, by another Act, the B were 
empowered to inspect railways before opening. These 
two early Acts established the principle of Govern- 
ment supervision, and were followed at intervals by 
other Acts, increasing the scope of such supervision. 
—s the next twenty: Pe years more Acts were passed, 
extending the powers of the Board of Trade; and in 
1871 the lation of Railways Act was , confirm- 
ing and extending the Act of 1842, and defining more 
particularly the character of new passenger lines required 
to undergo inspection before opening. In 1873 an Act 
known as *‘ The Return of Signal Arrangements, Work- 
ings, &c., Act,” was passed, enabling the Board of Trade 
to call upon the companies to inform them by means of a 
yearly statement what progress had made in the 
interlocking of points and signals, and the provision of 
block telegraph apparatus. In 1878 another Act was 

, having exactly the same object, in regard to con- 
tinuous brakes. Upon the strength of the Government 
Inspector’s reports upon accidents which = | had investi- 
gated, the companies had been urged to find and adopt a 
system of brakes which could be applied simultaneously 
to all the wheels of a passenger train; but they were 
already alive to the necessity for these brakes, the London 
and North-Western Railway having actually introduced 
such a brake in 1877, while the Great Northern Railway 
Company had a continuous brake of the vacuum type in 
use at the time. 

Although, however, the department was placed in a 

ition to demand returns of interlocking, &c., and 
Peakea, it had no power to order works to be carried ou 
which is an interesting fact in the light of the words in 
the Act of 1840, as to its being ‘“‘ expedient for the public 
safety, &c.,” and it was not until 1889 that Parliament 
made the block telegraph, interlocking of 5 ages points, 
&c., and continuous compulsory. In that year, 
however, 93 per cent. of the nger-train mileage of 
the United Kingdom was run by trains fitted with con- 
tinuous brakes. The Act of 1889 further invested the 





Board of Trade with power to place a time-limit on the 
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execution of any Order which it thought fit to make, and 
altogether the Act gave the more authority 
ab vious Act, but, of course, no responsibility. 

e last Regulation of Railways Act is that of 1900, 
known as ‘* The Prevention of Accidents Act,” and was 
largely the outcome of the reports of a Royal Commission 

ided over by Lord James of Hereford. This Act 
gives the Board of Trade power to make rules on a variety 
of subjects, and marks a distinct stage in the develop- 
ment of governmental supervision over the operation of 
railways in this country; ¢.g., while the authority granted 
under the Act of 1840, giving a Board of Trade inspector 
unlimited powers of inspection, was restricted by the 
1871 Act to the inspection of new works or the investiga- 
tion of accidents, y the 1900 Act the powers of the 

of Trade were extended to the inspection of any 
railway for the purpose of seeing whether its rules were 
being carried out, or, in fact, whether there was any 
ground for ure under the Act. 

The requirements, therefore, which have been made by 
the Board of Trade by virtue of the powers vested in it 
are of a very extensive character, and embrace the inspec- 
tion of new lines, provision of block telegraph, signalling, 
interlocking, position of points, stations, gradients, work- 
ing of single lines, &c.—from which it will be seen that 
the hand taken by the department in the control and 
supervision of railways is a very large one; but the 
responsibility for safe working rests with the companies 
alone, and the Government control may be assumed to be 
om, of the price which has to be paid for the concession 

y Parliament of the powers under which the under- 
takings have their being. 

As to the extent to which Government control should 
be exercised, there is much to be said on either side. It is 
undoubtedly highly desirable that there should be means 
of enforcing such requirements as are necessary for the 
purpose of ee ee | a backward eae | age nd up to 
that standard of efficiency which the safety of the public 
demands; but, on the other hand, the heaping-up of 
orders and restrictions on up-to-date railways at the 
instance of a department without operative responsibility 
must havea considerable bearing upon and, in some cases, 
be a determining factor in, questions of railway working 
as well as in regard to pruposals for railway extension, 
more particularly in sparsely-populated and purely agri- 
cultural districts ; and it was recognition of this aspect of 
the case which led up to the Light Railway movement of 
the ’nineties, to which I will venture to refer. 

The movement in favour of light railways as a system 
of transport arose out of two considerations, the com- 
bination of which ee to the need for special legisla- 
tion. The first of these considerations was the continually- 
increasing depression taking place in the agricultural 
industry of the country, and the second the very high 
cost of construction of standard railways, coupled with the 
restrictions and requirements of the Board of Trade in the 
matter of their equipment and operation. In fact, the 
Light Railways Act of 1896 was an emphatic expression of 
the view that the ‘‘means” should some relation to 
the “end,” a principle which, up to that time, had not been 
evident, inasmuch as a b railway involving the use 
of more than one engine in steam at the same time came 
within the scope of the same requirements and conditions 
as those applying toa main trunk line. In the construction 
of the branch lines enormous capital has been expended, 
owing to the statutory and other conditions attaching to 
railway construction generally having to be complied with 
in all cases, irrespective of the circumstances. It, therefore, 
came to be realised that if rail communication was to be 
afforded in purely agricultural and sparsely-populated 
districts, new measures were necessary, and as it was 
considered that ‘‘ light” railways would be of utility in 
meeting the needs of the agricultural community, the Act 
referred to was passed. The anticipations as to the prob- 
abilities of success of this new venture were based upon 
the action taken by foreign countries, notably Belgium, 
Italy, and.France, where there had been a large develop- 
ment of railway facilities ous rural districts by means 
of a cheaper and simpler plan than that applied to trunk 
lines. It was contended that by virtue of shi ucers 
in the countries named were enabled to compete success- 
fully in our home market against English producers. It 
was further considered that light railways or steam or 
electric tramways would benefit populous urban districts 
by providing a cheap means of travel for workpeople, or 
by leading to the establishment of manufactories in 
suburban or outlying districts ; also that such facilities 
would militate against the migration of the population 
from rural districts into the large towns. 

By the Act of 1896 a Court was appointed, styled the 
Light Railway Commissioners, for Ee pape of con- 
sidering applications for permission to construct light 
railways, and with power to make Orders authorising 
such railways. Any Order so made has to be submitted 
to the Board of Trade, who confirm it or otherwise, after 
considering it in the light of expediency, safety, or 
objections 7 in accordance . the — In its 
variations of the provisions applying to inary rail- 
ways, this Act authorises the enactments of the Railways 
Clauses and Lands Clauses Acts to be omitted, except so 
far as they are incorporated or applied, at the discretion 
of — Commissioners, by the Order authorising the 
railway. 

It may be thought that the light railway legislation— 
which not only removed a number of sti tions leading 
to expense, but also enabled the Treasury, in certain 
po meme pm to render al assistance to any 
scheme for which an Order was granted—has not been 
Tuas tities tee ry Yr ~y f — 
of the following wi w. a period of ten 
feast shake ie Seeeng = eae 192 applicati 
ight railways Orders were made, of which 130 were 
granted, 22 were withdrawn by the promoters, and 40 


than | Commissioners, about 40 were Orders amending 





were rejected. Out of the 130 Orders approved by tie 
ers 0 
an earlier date ; 38 granted were allowed to lapse ; in 30 
cases no capital had been raised at th® end of 1906, and in 
seven others the capital had only been partially raised. 
It is questionable whether more than 20 bond jide light 
railways have been brought to fruition since the passing 
of the Act of 1896. Some of these have been constructed 
by or with the direct countenance and assistance of 
established railway companies, and some proportion, in 
the absence of the +> Railways Act, would have been 
promoted by Bills in Parliament. 

It would appear that the defect of the Act has been 
me 4 due to its provisions stopping short of actually 

nancing the several schemes. This view is supported by 

the Light Railway Commissioners, who, in a report of 

their proceedings up to December, 1906, recommended a 

ideration of the conditions under which financial 

or other assistance should be granted to such lines by the 

State and local authorities, and by those more directly 
or indirectly benefited in each case. ‘ 

In the circumstances which I have rehearsed, the history 
of light railways has been a disappointing one, certainly 
when pallens 4 with the function they perform on the 
Continent and in other countries ; and it is an interesting 
speculation as to how far the steady development of trac 
tion by road-motors, both for rs and goods, will 
direct outlying sources of traffic into definite channels, 
resulting in these channels er over-taxed, with the 
eventual need of the substitution of light railways te cope 
with the congested motor traffic. 

I could quote cases of this development from my own 
experience, where the establishment of a light railway 
has been the sequence to the introduction of a road-motor 
service in a district where formerly there was an entire 
absence of all public communication other than that 
afforded by carriers’ carts. This shows the very important 
réle which road-motor vehicles already play in the trans- 
port problem as a whole, by enabling the roads to afford 
transport of a character which will foster traffic, and so 
pave the way to the provision of the superior transport 
afforded by railways. Undoubtedly the introduction of 
road-motors marks a stage in the development of trans- 
port in this country. ’ 

I will now turn to matters which more intimately con- 
cern this Institution, and will first make a short reference 
to the important and far-reaching achievements of the 
Engineering Standards Committee, which has been en- 

for some six or seven years on the problem of 
standardisation in British engineering practice. 

The actual initiation of this work was brought about, 
on the motion of Sir John Wolfe Barry, by the Council 
of the Institution in 1901, and the movement thus started 
was fostered and enlarged by the co-operation of the 
Institution of Mechanical Engineers, the Iron and Steel 
Institute, the Institution of Naval Architects, and the 
Institution of Electrical Engineers, whose representatives 
occupy places on the Main Committee. _ 

Eminent engineers and others associated with engi- 


neering pursuits, to the number of some 280, have given 


their services unsparingly and gratuitously in carrying 
out the work of the Main Committee, of the twelve sec- 
tional committees, and of the twenty-four sub-com- 
mittees, which represent the machinery which has been 
necessary to cope with this many-sided task. 

A work of such itude could not have been carried 
out without considerable funds, and though in the first 
instance these funds were provided by the institutions 
named, the far-reaching benefits which it was speedily 
admitted would result from standardisation to manu- 
facturers and users alike throughout the country im- 

the Government with the importance and magni- 
tude of the advan of the movement. It is gratifying 
to be able to say that substantial support, both financ: 
and other, afforded by the Treasury, by the 
Indian Government, and also by manufacturers, railway 
companies, and others who t, directly or indirectly, 
by standardisation as applied to their particular trades or 
businesses. The Standardisation Committee has through- 
out its labours been fully alive to the dan, which might 
result from any overdoing of standardisation ; but between 
the limits of no stan isation at all and standardisation 
carried to the extremity of hampering invention and im- 
potes improvement there has existed a very large field 
or the operations of the various committees appointed to 
deal with the many subjects considered, and still to be 
considered, by them. 

It is admitted that the waste which the old order of 
things involved in time, labour, material, and, of course, 
capital, had become a reflection upon our British manu- 
facturing community ; and I feel that we may look with 
considerable pride and satisfaction upon the which 
this Institution has taken in initiating, | oe and 
os to solve this problem of standardisation, which is 
undoubtedly of great national importance. 

I should like to allude also to the assistance which the 
Institution has given of late years to engineering investi- 
gation and research-work. I would allude to the exhaus- 
tive inquiry into the ‘‘Thermal Efficiency of Steam- 

ines,” and to the like treatment of the important 
subject of ‘‘Methods of Conducting and Tabulating 
Engine and Boiler Trials ;” also the work of the Com- 
mittee on the Education and Training of Engineers, 
to which last all the leading engineering societies Jent 
ir assistance. The published reports and findings on 
these subjects bear witness to the attention and labour 
— to them. . 
ith regard to the encouragement of experimental 
a the a a thought _ could best 
carry out that particular duty by grants, from time to 
time, to the National Physical Laboratory, This National 
Institution is carrying out, and has carried out, experi- 
mental investigations on engineering matters in a way 





which could only be done at Salty aqninget and extensive 
establishments. The : eer of the grants made by 
the Institution to is investigations of engineering 
interest is subject to the review and approval of the 
Council, and the results achieved are undoubtedly of great 
im ce and value. 

mention the foregoing merely to show that the Insti- 
tution recognises that the elucidation and settlement of en- 
gineering principles, and incidentally provision for original 
research on engineering subjects, is in a direction of use- 
fulness, and that this phase of its activity will un- 
doubtedly become more and more important as time 
goes on. 

This brings me, with your permission, to say a word or 
two about the Institution iteelf and its founders. In 
1818 the Institution was founded by a small coterie of 
en i ing young engineers, always understood to be six 
in number, although their account-book, which came into 
our possession lately, and may be seen in the library, 
indicates that their number was actually seven. It has 
grown and developed until now in the year 1908 (ninety 
years since its commencement) it has arrived at an im- 
portant point in its history, as the members are aware. 
On April 24 last, an agreement for the disposal of its 
present home was concluded with the Government, who 
require the site in connection with the completion of the 
Imperial buildings, now partly erected, and on August 1 
the Bill of the Government providing for its acquisition 
and the provision of a new site received the Royal Assent. 

The members owe a debt of gratitude to Sir William 
White, as chairman of the building committee, as also to 
Sir William Matthews, Sir John Wolfe Barry, and to 
Mr. Galbraith and others who have acted with them, in 
conducting the delicate negotiations, extending over a 
period of three years, which have resulted in this prelimi- 
nary step to the provision of a future home on a scale 
commensurate with the growing activities and prestige of 
our Institution. 

This impending change will undoubtedly have an im- 
portant influence on the future of our Institution, and 
although the present building is only twelve years old, it 
has, from the associations of these busy and eventful 
years, endeared itself to all of us in many pleasant and 
beneficial ways, the memories of which cause a chord of 

t to be struck as we contemplate leaving its hospit- 
able roof. Its graceful proportions and comfortable 
accommodation for our corporate body will guide us in 
making provision for the requirements of the near, and, 
let us hope, distant future. 

The changes which have taken place in our housing 
arrangements must always possess an interest for those 
who have the Institution’s welfare and progress at heart ; 
and when we look back upon the small beginning in the 
shape of accommodation, which was made when some 
hired rooms at 15, Buckingham-street, Adelphi, formed our 
home, and then glance into the future and picture the 
commodious and pe structure which our members 
from far and near will — there is presented to our 
minds a tangible proof of the development of the Institu- 
tion no less forcible than the statistics of its growth and 
multifarious activities. 

It may be interesting to review the successive steps by 
which we are now within measurable reach of a home of 
the character of the building which we hope soon to see 
commenced. For sixteen years our predecessors con- 
tented themselves with the rooms in Buckingham-street ; 
but the increase in membership had by 1834 rendered 
larger accommodation inevitable, and in that year a small 
house in Cannon-row, Westminster, was taken. Shortly 
afterwards the further increase in members made another 
change necessary, and after an unsuccessful application 
to the Government for the allotment of premises—which 
would not have been an unprecedented action—in Somer- 
set House, a fortunate opportunity presented itself to 
the Institution of obtaining premises on this present site 
in Great George-street, which premises were entered upon 
at Christmas, 1838. 

Ten years later the difficulty of insufficient accommoda- 
tion again ented itself, and a pro was made that 
a site should be secured upon which the Institution might 
erect a building; but as it was found impracticable to 
obtain any ground’so advantageous as the existing posi- 
tion of the Institution, except upon heavier terms than 
could have been wisely entertained, it was decided to 
carry out some works of improvement and enlargement 
of the then existing building. 

In 1865 once more the membership had outgrown the 
accommodation, and, after consideration, it was recom- 
mended by the Council that Nos. 15 and 16, Great George- 
street should be purchased, and a new building erected 
upon that site; but in view of the heavy cost involved, 
the matter was not proceeded with then. The question, 
however, assumed such importance that, in 1867, it was 
revived, and resulted in measures being taken to acquire 
and adapt to the Institution’s needs No. 25. Great George- 
street, with a portion of No. 24, and in 1868 the necessary 
work was carried out at a cost of between 17,000/. and 
18,0002. 

e next stage in this matter of accommodation occurred 
in the early ‘nineties, when, in order to meet the in- 
creasing requirements, it was decided to rebuild the 
rding to designs prepared Mr. Charles 


remises, acco’ b 
, F.R.1.B.A., utilising the sites of , 24, 25, and 
26, 


reat George-street, of which the freeholds had been 

uired. ‘The work was carried out by Messrs. Mowlem 
and Co., and in March, 1896, was sufficiently advanced to 
admit of the transfer of the Institution’s effects into the 
new building. 2 

Even then it was seen plainly that finality had not 
been reached, and the Council anticipated that future 
extension of the new building might be effected on the 
adjacent property, of which a lease had been acquired, 
and negotiations for its purchase took place, but they 
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were not pursued in the face of the growing uncertainty 
of the commento intentions in regard to the new 
public offices. 8 rg 

I have referred to these incidents because they mark 
epochs in the history of the Institution, and are valuable 
as a means of enabling members to measure the progress 
which has been made between the seyeral c’ 

In another direction the Council, I submit, haveshown 
care for the future, and that is in regard to the great 
question of the training of those embarking upen the 
profession of engineering. The movement to secure 
definitely the better education of engineers, which was 
initiated in 1889, has developed into a system of examina- 
tion on & scale; and although here there may be 
room for differences of opinion, yor, on the whole, the 
fact cannot be controverted that the examinations for the 
admission of students, and to test the scientific qualifica- 
tion for election to associate pe pear sen: are of a high 
order, and are widely recognised as 8 of general 
education and technical knowledge. 

The test of practical attainments is, 


: haps, a more 
difficult matter to deal with, and the m 


e of acquisition 


of such attainments, as you all know, has undergone, and | 81 


is undergoing, a great change, arising from the altered 
position of pupilage in the engineering and allied pro- 
fessions generally. Undoubtedly further expedients and 
efforts will have to be made by the Institution to secure 
a standard of test for practical knowledge as satisfactory 
and definite as that which now obtains for technical and 
scientific a ‘ 

In addition to the candidates who have qualified by the 
examinations of the Institution, a large num have 
qualified by means of other examinations; and it is a 
cause for satisfaction that while the Institution has so 
firmly established its own examinations, it has broadened 
the basis of qualification by recognising as exempting 
therefrom examinations of all British universities and 
colleges which comply with the requirements that have 
been laid down by the Examinations Committee of the 
Council. _ : 

This policy of recognising places of learning both at 
home and in the Colonies cannot fail to have an impor- 
tant influence upon the standardisation of preliminary, 
general, and technical training of engineers ; and has un- 
doubtedly promoted in other and distant quarters a more 
carefully co-ordinated scheme of education leading up to 
the examinations for entrance into the Institution. 

The student class—the future members of our Institu- 
tion—continues to extend, and the Council have, with 
the experience of our secretary, Dr. Tudsbury, assisted, 
guided, and developed in various directions the interests 
of this class. While London, of course, remains the 
headquarters, there are, in six of the most important 
industrial centres in the kingdom, strong local associa- 
tions of students maintained ay the Institution, and sup- 
ported by members interes’ in its educational work. 
An addition to the ordinary proceedings of the students’ 
meetings has made recently by ents for 
special lectures on practical professional subjects both in 
London and at the country centres; and the Council 
have been so fortunate as to secure Dr. Unwin, one of our 
vice-presidents, and Sir Whately Eliot as the lecturers 
this year. 

The Advisory Committees of the Council established in 
our distant Colonies of Australia, New Zealand and South 
Africa form a very direct and useful link between the 
members attached to this Institution in the Colonies and 
its erganisation at home; and, what is no less important, 
by means of representative members of the Council 
resident in India, Australasia, Canada and South Africa, 
the views of those in distant parts are enabled to be 
made known directly to the Council by members of 
recognised position in their respective localities. It may 
be fairly claimed that by these means the Institution of 
Civil Engineers is doing what it ought to do in keeping in 
touch with the vast dependencies of this Empire; and by 
80 — is assisting materially in the work of building 
up and linking together the various parts of our Empire 
—a function which forms a creditable example of imperial 
—_ = no doubt, as time goes on, will be largely 

6velo . 

_ The process of strengthening the profession by protect- 
ing the entrance to it is necessarily the first great opera- 
tion in improving the general status of the engineer ; and 
naturally following, whilst to some extent concurrent with 
it, is the further necessity of regulating the business 
involved in the practice of the profession of a civil 
engineer. Of course, in approaching questions which 
relate to the personal and individual interests of the 
members, it has to be borne in mind that such interests 
must be always subservient to the particular objects for 
which the Institution was founded and received its Royal 
charters. Our primary object is to make the Institution 
Strong and efficient in the promotion and dissemination 
of engineering knowledge, and thereby to advance the 
status of engineering as a profession. 

It cannot be gainsaid, however, that when a body 
‘ecomes SO numerous and so diverse in its activities as 
cur Own, questions are involved in the promotion of 
1s professional status which concern its members per- 
sonally, and apart from their support of the Institution 
‘S a scientific organisation. The subject has received a 
argé amount of attention from the Council, but chiefly on 
-cvount of the transition period through which, I do not 
hesitate to say, the profession has been passing, difficul- 
\es have been encountered which have prevented the full 
exercise of such discipline as a great body like the Insti- 
ution of Civil Engineers should possess ; but I venture 
‘o hope that, having done so much to secure the proper 
raining of its new members, there must assuredly be 

1 a uent attention given to the control of the practice 


neering. 
| bave set out, T hope, at no undue length the position of 





our Institution, and also some of the directions in which 
the Council are i en and strengthen 
its power and and in this way to serve the 
interests of our members, associates, and students. As 
an indication that these efforts are producing results, 
I may allude to a fact, possibly known to many, that 
several important departments of State rely to a con- 
siderable extent upon the work of the Council, and in 
some cases upon advice given by it, with respect to ques- 
tions of the qualification of engineers and of their selec. 


tion for publi 
ing of the efficiency of 


ic services. 
a pe, teaagree 


The result of all this 
average technical profi- 


ciangy io endeghaediy atteiiod to ton 

ciency is un y a iv y engineers 
attached to it than was formerly the case, this state 
of affairs has been notably marked by the action of the 
India Office with to neering appointments in 
the Public Works Department ; and very —*, by the 
War Office, which has entrusted to the Counci the 
Institution the important function of selecting and re- 
commending young engineers for nomination to the 
newly-organised reserve of officers for the Royal En- 
neers. 

The engineering profession is, as I have said, like most 
other commercial interests, poten through a period 
of rapid development and change, and from its very 
nature must be more susceptible to changes than its 
fellow professions of the law, medicine, 

an ~ not contend e~ membership of this gery 

e onlv criterion of engineering competence, but if the 
India Office and other great departments of the State are 
alive to the desirability of public moneys applied by these 
well-organised departments to engineering purposes being 
administered by definitely qualified engineers, I hope it 
will not be considered as going too far to suggest that 
in this year 1908 it ought to laid down as a prin- 
ciple that all public money derived from rates and taxes 
should be, so far as it isapplied in engineering construc- 
tions, expended under the direction or control of defi- 
nitely qualified engineers, as is already the case in many 
countries, 

The establishment of any such principle is clearly a 

tter for practical politicians and economists. he 
Institution has ever aimed at justifying rather than 
inviting confidence in its members, and it may be 
assumed that this attitude represents the eral sense 
of the engineering profession. Such a position as I have 
suggested would, however, be mutually advan 
the public on the one hand, and the profession on the other. 
It would promote efficiency and economy in much public 
expenditure, and would immensely strengthen the - 
tical side of the profession in Great Britain ; a 
strengthening the body of engineers, from whose ranks 
must be drawn many of those who have to serve the 
needs of the Empire and British interests all over the 
world, would equally benefit the State. 

Another, and somewhat es consideration I 
would venture to place before you, then I have done. 

The ideals of nations are different, as we all know, 
but I was hardly prepared for so precise a statement on 
the British and German ideals as that made recently 
by an eminent German professor lecturing on economic 
subjects. He said :— 

“The aim of the German was everywhere to leave as 
little as possible to chance in the bs le of the 
twentieth century, not to allow people to muddle through 
somehow, but to eliminate as far as possible the element 
of the unforeseen, while carefully training the mind to 
cope, if necessary, in an intelligent way with any emer- 
gency. While the British had, as a rule, a violent sus- 
picion of the expert, and a strong belief in the untrained, 
unpaid amateur as the right source of wisdom, allowing 
the expert to advise and the amateur to decide, the 
pence = no oe of the —— He well fs = 
possible danger o -tapeism at the hands of highly- 
trained officials, but he found them less than the di 
arising from the decisions of well-meaning but untrained 
and inexperienced amateurs.” 

If these principles were more acted upon in this 
country, as in time they must be, I think you will all 
agree with me that many members of this institution 
would find increased scope for their energies, and added 
interest in the engineering problems they have to deal 
with, while, without doubt, better results would, on 
the whole, ensue for capital. : 

The civil engineers of to-day enjoy the great inherit- 
ance of experience which this Institution has largely 
helped to make available for them; and one of their 
chief concerns must be to make such provision for those 
who, in turn, will succeed them, that there may be no 
failure or want of continuity in the work of the Institu- 
tion. 
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I beg to submit the following observations upon the 


subject of the width of the rails as explanatory of the | The f 


grounds upon which I have recom: to you a devia- 
tion from the dimensions adopted in the railways hitherto 

The leading feature which distinguishes railways from 
common roads is the diminution of that resistance 
which arises from the friction at the axle-trees, and more 
particularly from obstruction on the road ; this latter is 
almost entirely removed in a er oa surface of the rail- 
way, and friction may be consi as the only constant 


resistance. 

The effect wt go! when the load has to ascend any 
inclination is, course, the same whatever the nature 
of the road, and depends only upon the rate of inclination. 

Tn the present state of rajlways and railway carriages 





= ~ RY by ia — 
amoun y to about , Or per ton, 

under favourable circumstances it may be reduced te 
1/280, or a oe ee. Assuming the latter as being the 
least favou to the view which I aggeen ts e of 
the necessity of further improvement, i ill apply this to 
the case of the Great Western Railway. 

Upon the Great Western Railway from Bristol to Bath 
and from London to the Oxford branch, « total distance 
of about 70 miles, including those portions upon which 
full two-thirds of the traffic will take place, there will be 
no inclination exceeding 4 ft. per mile, which will cause 
a resistance of only 1 1b. and seven-tenths per ton, calling 
it even 2 1b , while the friction is taken at 8 lb.; it appears 
that the latter will constitute 80 per cent. of the whole 
resistance. The importance of any improvement upon 
that which forms so large a proportion is obvious, but, 
nevertheless, according to ¢ construction of 
railways, a limit has been put to this improvement, which 
limit is already reached, or at all events, t impedi- 
ments are thrown in the way of any material diminution 
of the friction, and this serious evil is produced indirectly 
by the width of the railways. 

The resistance from friction is diminished as the pro- 
portion of the diameter of the wheel to that of the axle- 
tree is increased ; there are some causes which in practice 
slightly influence this result, byt within the limits of 
increase which could be required we may consider that 
practically the resistance from friction will be diminished 
exactly in the same ratio that the diameter of the wheel 
is increased. We have here, therefore, the means of 


ag oe A... ishing this resistance. —— 
© W upon railways were originally much smaller 
than they now are, as ee cena has been increased, and 


economy in power me more im: t; the diameters 
have been progressively in , and are now nearly 
double the size they were but a few years ven u 
the Liverpool and Manchester Railway I believe they 
have been increased nearly one-half, but by the present 
err of the carriages they have reached their 
imit. 

The width of the railway being ny 4 4 ft. 8 in. between 
the rails, or about 4 ft. 6 in, between the wheels, the body 
of the carriage, or the platform upon which the luggage is 
placed, is, of necessity, extended over the tops of the 
wheels, and a space must also be left for the action of the 

ngs; the carriage and load is rai un i 


y 
to high, while at the same time the size of the wheel is 


inconveniently limited. 

If the centre of the gravity of the load could be lowered, 
the motion would be more steady, and one of the causes 
of wear and tear both in rails and carriages would be 
diminished. 

By simply widening the rails so that the body of the 
carriage might be kept entirely within the wheels, the 
centre of gravity might be considerably lowered, and at 
the same time the diameter of the wh be unlimited. 

I should propose ft. 10 in. to 7 ft. as the width of the 
rails, which would, I think, admit of sufficient width of 
carriages for all purposes. I am not by any means pre- 
pared at present to recommend ~ f poe size of 
wheel, or even any great increase of the present dimen- 
sions. I believe they will be materially increased, but 
my great object would be in any possible way to render 
each part capable of improvement, and to —— ¥ what 
appears an o le to any great progress in such a v 
important point as the diameter of the wheels, upon which 
the resistance which governs the cost of transport, and 
the speed that may be obtained, so materially depends. 

_ The objections which may be urged against these altera- 

tions are:—(l) The increased widths required in the 

cuttings, embankments, and tunnels, and consequently 

the increased expenses ; (2) a greater amount of triction 

in the curves ; (3) the additional wee of the carriages ; 

4) the inconvenience arising from the junction with the 
on and ae oy oy Railwa; 

First, as regards the increase of the earthwork brid 
and tunnels. This would not be so great as would at 
first sight appear ; the increased width of each railway 
does uot affect the width between the rails or on either 
side, as the total widths of the bodies of the carriages 
remain the damé’; and as the slopes of the cuttings and 
embankments are the same, the total quantity would not 
necessarily be increased above one-twelfth, and the cost 
of the bridges and tunnels would be augmented about in 
the same ratio; and such addition has been provided 
for in the estimates. Secondly, the effect of the fric- 
tion upon small curves. The necessary radius of curva- 
ture will be increased in the ratio of the widths 
between the wheels—viz., as 5 to 7; but the portions of 
the total length which is curved to such a degree as to 
render this effect sensible is so small (not being above 
14 miles upon the whole line except immediately at the 
cay to the J eres that it is not worth consid 
w & great van is to gained upon a 
distance of 120 miles. “Thirdly, additional weight of the 
ey pn peer fF mpetar pin Bw a and then 

orm but a 8 part e total weight of the carriages. 

rame will, indeed, be simplified, and I believe this 
will fully counterbalance the increased lengths of axle- 
trees. If the wheels are materially increased in diameter, 
they must, of course, be stronger, and consequently 
heavier; but this weight does nov affect the friction at 
the axle-trees, and not sensibly the resistance to traction, 
whi ir increased diameter affords the advantages 
which are sought for. Fourthly, the inconvenience in 
effecting the junction with the London Birmingham 
Railway. This I consider to be the only real obstacle to 
the adoption of the plan—one additional rail to each rail- 
way must be laid down. I do not foresee any great diffi- 
culty in doing this, but undoubtedly the ndon and 
Birmingham Railway Company may object to it, and in 


that case I see no remedy ; the plan must be abandoned, 
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It is therefore important that this point should be 
speedily determined, 
APPENDIX B. 


Great WestTegN Rattway Broap-Gavucre Lines AND 
Branco Lines Convertep TO NARRow-GAUGE. 





Date Date | Mileage, 


Name of Line or Branch. Opened. Converted Approx. 





Oxford, Worcester, and Wol-| 
veppamapen Railway (West| | 
Midland) .. on oa art | 

Aylesbury branch .. 

Basingstoke branch “- 

Bordesley junction branch 

Grange Court to Hereford at 

Oxford to Oxley sidings, Wol | 
verhampton, including Swan| 
Village and Stratford brancher; 

Victoria Basin branch (Wolver- 
hampton) .. ie a eal 

Walsall Street Branch (Wolver-, 
hampton) .. “s ee va 

Wendesbury junction branch.. 

Wycombe Branch :— 
Maidenhead to High Wycombe) 
High Wycombe to Jenning 

ton junction .. ~ os 

Abingdon branch .. ° . 

Uxbridge branch .. pi Pia 

Bristol and South Wales Unio: | 
Railway .. se de P 13 

Bullo Docks branch 

Bridgend to Coegnant 

Bute Docks .. oe 

Bwilfa Dare branch me . 

Oarmarthen and Cardigan brancl 

Cirencester branch ee eels 

t 2 


923 
7 


Ch le and ai 

way .. oe Ke 
Cwmamman branch 
Didcot to Oxford .. i P 
Forest of Dean branch .. A 
Forest of Dean Central Railway 
Gloucester Docks branch od 
Merthyr branch... Me EE 
Milford Haven branch 





Neath loop .. we ‘ 
Porthcawl branch .. - 
Swansea North Dock branch 


Swindon to New Milford :— 
Swindon to Kemble 
Kemble to Gloucester .. oe 
Gloucester to Chepstow East. . 
Chepstow East to Chepstow 
Chepstow to Landore .. 
Landore to Carmarthen A 
Carmarthen to Haverfordwest 
Haverfordwest to N. Milford.. 


Vale of Neath line :— 
Crumlin to Quakers’ Yard ..| 
Quakers’ Yard to MiddleDuffryn 
Middle Duffryn to Canal Head 
Canal Head to Aberdare ° 
Aberdare to Neath - J 
Neath to Swansea South Dock 

Calne Branch es es ‘ng 


Berks and Hants Branch :— 
Southgate Junction to Hunger. 
aon 


ord es oe es » 
Hungerford to Devizes.. “= 
Devizes to Holt (Wells, Somer | 
set, and Weymouth Railway) 
Bradford to Bathampton 
Bridport Branch.. ¢ 
Clifton May Bank Branch 
East Somerset branch. 
Marlborough branch 


North Somerset Junction to 
Frome :— 
Radstock to Frome . r 
North Somerset Junction to 

Radetock + a oa 
Salisbury branch 


Wilt#, Somerset, and Weymouth 
Line :— 
Thingley Junction to Westbury 
Westbury to Frome... * 
Frome to Yeovil .. ‘ 
Yeovil to Weymouth 
Brentford branch .. oe 
Oheddar Valley branch .. 
Henley-on-Thames branch 
Faringdon branch .. es 
West London Railwa: we » 
West London Extension Railway 
Clevedon branch .. oe ‘ 
Yeovil branch 
Portishead branch 
Barnstaple branch 
Minehead branch .. 
Windsor branch 
Tiverton branch 
Chard branch 


Main Line, Paddington to Pea- 


zance ;— 
Paddington to Bristol .. 
Bristol to Exeter 
Exeter to Plymouth . S 
Cornwall Junction to Truro . 
Truro to Penzance ° 
Ashburton branch .. 
Bodmin branch 
Boscarne extension 
Bridgewater Docks 
Brixham branch .. ee 
Cornwall loop os ° 
Cornwall Mineral Railways :— 
Bugle to Carbis .. és 
East Wheel Rose branch 
Fowey branch .. - 
Newquay branch 
Par Harbour branch 
Retew branch .. és 
St. Denis Junction branch 


1873 
1851-56 


1848 
18! 


} 


bo & PO DSO 


1836 


_ 
%& 
a 


1833-41 
1841-43 
1846-49 
1359-85 
1 
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Date Date Mileage 
Opened. Converted Approx. 


1863 
1852 


Name of Line or Branch. 





Falmouth branch .. 
Hayle Wharf branch 
Helston branch --| 1887 

Launceston branch ~ -.. 1859-65 
Moreton now pace branch .. 1866 
St. Ives branc = “) --| 1877 
Sutton Harbour branch .. 1869 
Teign Valley line .. ea 1882 


Torquay Branch :— 
Newton Abbot to Torre 
Torre to Kingswear 

Totnes Quay 


1892 


1848 
1859-64 
1874 


Total geographical miles . 





STEAM-PIPE EXPLOSION AT 
WORKINGTON. 

A FORMAL investigation has been held by the Board 
of Trade into the circumstances attending the burstin 
of a steam-pipe at the works of Messrs. Cammell, Laird, 
and Co., Workington, in November last, whereby two men 
lost their lives and one was seriously injured. The Com- 
missioners were Mr. T. Sims Williams, barrister-at-law, 
and Mr. J. H. Hallett, consulting engineer; the Board 
of Trade being represented by Mr. &. C. Vaux, while 
Messrs. Cammell, Laird, and Co. were represented by 
Mr. James Bendall, solicitor, on behalf of Messrs. Light- 
foot and Lightfoot, solicitors, Maryport. 

Mr. Vaux, in his opening statement, explained that at 
the time of the explosion Mr. E. Carlisle was the general 
manager, Mr. M. V. Williams the engineer, Mr. Andrew 
Little the works manager, and responsible for the steam- 
plant; William Orr was the head electrician, and James 
Crellin the boiler foreman. Prior to the explosion, 
alterations to the plant had been in progress. In 1902 
the firm ‘ae down two Babcock Gollan to drive the 
electric plant, connecting them with the engine with 

iping, 56 ft. of which was liid in a culvert, and at the 
owest portion of which two drain-cocks fitted. The 
boilers worked at 150 lb. pressure. In 1906 eight Adam- 
son boilers were laid down for driving the cogging-mills. 
Subsequently, the former arrangement proving unsatis- 
factory, six low-pressure boilers, supplying the blast- 
furnace blowing-engines with steam, were coupled with 
the Babcock boilers by a range of piping. That was 
completed in May, 1907. In or about August, 1907, a 
range of piping was run from the Adamson boilers to the 
electric power-house, in order to secure adequate steam 
for the electric-power plant. At that time it was not 
coupled up at the boiler end. Two sluice-valves were 
fitted in connection with the pipes respectively of the 
Adamson and the Babcock boilers in the culvert. A 
drain-cock seemed to have been fitted on the Adamson 
range, but not on the Babcock. To make room for the 
sluice-valve, a pipe 16 in. shorter than the original one 
was necessary, and it was the explosion of that pipe that 
was the subject of the formal investigation. Theinternal 
diameter was 12 in., the length 7 ft. 7? in. ; the thickness 
varied from 1 in. to 14 in., and the flanges were 1} in. 
thick, with twelve oval bolt-holes 13 in. by 1 in, On 
Auzust 17, 1907, the pipe was tested by hydraulic pressure 
to 270 lb. per square inch. Two sluice-valves were sub- 
jected to a pressure of 369 lb. In the early part of 

ovember, 1907, the pipes to the range of the Adamson 
boilers were completed, and steam was admitted into 
them and the joints screwed up. On Sunday, Novem- 
ber 10, the Adamson range of boilers were put into full 
use, two of them being used to supply steam to the 
power-house. They continued to work until Monday, 
November 11, when they were shut off, and the Babcock 
boilers were used fora time. On the afternoon of that 
day the Babcock boilers were shut off by closing the 
valve, the pressure was allowed to drop to 50 1b. and 
they were then coupled up to the blowing-engine low- 
pressure boilers. is seemed to have continued until 
just before the explosion. On Tuesday, November 12, a 
heavy thunderstorm seemed to have affected the electric 
plant, which did not work satisfactorily for some time 
afterwards. The steam for the power-house was ob- 
tained from the Adamson boilers, and on the morning 
of November 14, Orr, the head electrician, ap to 
have told the engineer, Mr. Williams, that the boilers 
were driving the power-house and the cogging-mills 
satisfactorily. Notwithstanding his report, the same 
morning Orr appeared to have gone to Crellin, the boiler 
foreman, and told him that he would want steam from 
the Babcock boilers for the electric-power plant. Crellin 
appeared to have declined to change over the boilers until 
he had seen the engineer, and then Orr appeared to have 
seen Crellin again and told him that the steam from the 
Babcock boilers was to turned over to the power- 
house, but he would not require this to be done until the 
night-time. Crellin then appeared to have shut the 
Babcock boilers off from the blowing-engine and started 
to get up steam upon them, and shortly after four o’clock 
in the afternoon he would get full pressure on them— 
150 lb.—and the safety-valves appeared to have been 
blowing off at that time. The Babcock boilers, having 
been shut off at the power-house from Monday, the 10th, 
steam at 501b. pressure had been in the pipes between the 
boilers and the sluice-valve for that time ; and, of course, 
there was a possibility of water—the result of condensa- 
tion—being in the pipes in the culvert adjoining that 
stop-valve. Crellin appeared to have warned Orr that 
there would be water in the pipes. In addition to these 
two, Fell, the boiler fireman, and a man named Kennedy 
were standing near the sto -valve, Fell seemed to have 





turned the wheel of the valve, and immediately after- 
wards an explosion occurred. One side of the pipe was 
blown out for its full length, and the flanges were frac- 
tured. Orr and Fell were severely scalded, and subse- 
quently died in the Workington Infirmary, and Crellin 
was scalded, but had recovered. 

Evidence was then called. 

Edwin Carlisle, the former general manager for Messrs. 
Cammell, Laird, and Co. said he thought Orr com 
petent, but he would not be competent to change boiler 
over without consulting the engineer ; and he had received 
no complaints of any kind against Orr. Both Orr and 
Crellin had to take their instructions from the chief 
engineer. 

By Mr. Bendall: The changes in the boiler system 
were to provide an alternative supply of steam. 

By Mr. Vaux: When the Adamson boilers were fixed 
up witb the new range to the power-house he contem- 
plated using the Babcock boilers for the power-house only 
in case of emergency. 

By Mr. Commissioner Williams : He could not conceive 
why Orr should give instructions in regard to changing 
over the boilers without having first had the authority of 
the chief engineer. There was a probability of such action 
being dangerous. 

William Griffiths Jackson, consulting engineer and 
naval architect, superintendent engineer in the employ 
of Messrs. J. Mack and Sons, shipowners, stated that 
Orr was second engineer on the firm’s Cumbria for 16 or 
17 months, and for 54 years chief engiueer, leaving their 
employ in June, 1902. He considered him a very good 
man. 

Bernard Thomlinson, draughtsman, in the employ of 
Cammell, Laird, and Co., said he prepared plans and 
drew up a specification for the exploded pipe. Ib was 
nos contemplated that the Babcock and the Adamson 
boilers should be allowed to supply steam to the power- 
house at the same time. 

Evidence was then given by John Henry Cawley, 
works manager, and John Robert Evening, fitter at the 
Hawkshead Foundry, to the effect that the pipe was 
made by them, and stood all the tests satisfactorily. 
Similar evidence was given by Martin Winning, Kilmar- 
nock, with regard to < stop-valves. 

Mansell Vaughan Williams, chief engineer at the Der- 
went Works, stated that when he went there in 1904 
electricity was only used for lighting and for driving a 
few drills on the rail-line. In the spring of 1905,_Orr was 
mechanical assistant. After considerable experience of 
his capacity, he was made chief electrician in the early 
part of 1905. For 12 months he had shown a marvellous 
capacity in dealing with the electric plant. He was in 
charge of the electric plant, but he had no power to 
change over the boilers. For matters of that kind he had 
instructions to come to witness. Neither would the 
boiler foreman change them without specific instructions 
from witness. Both Crellin and Orr were manually 
capable men, and he had every confidence in them. Ona 
the morning of the day of the explosion, between nine 
and ten, he sent for Orr and asked him if he had attended 
to the damage done by the storm. He said he had 
found same, and made it good. He said he was quite 
satisfied with the steam from the Adamson boilers. He 
asked for no change, and left him without any idea that 
a change was necessary. The Adamson boilers had been 
supplying steam to the cogging-mills as well as to the 
power-house, and worked both satisfactorily. The steam 
in the Adamson boilers was perfectly steady. 

Mr. Vaux suggested to the witness that he had said 
something different at the preliminary inquiry—that the 
Adamson boilers would not drive both cogging-mills and 
the electrical engines together satisfactorily, so it was 
decided to put the Babcock boilers on again, and it was 
to do this that the stop-valve was being opened. 

Witness replied. that three of these boilers had worked 
the cogging-mill with absolute satisfaction, and eight 
boilers could surely supply steam to a small electric plant 
satisfactorily in addition to the cogging-mill. He could 
only conclude that the statement imputed to him was an 
inference he had drawn as to what was being done and 
the motive for doing it. It was not being done by his 
orders or to his knowledge. He did not see Orr after 
10 a.m. that day, and Crellin made no statement to 
him. He heard the explosion at 4 o’clock, when he was 
in the drying house, 30 yards from the Babcock boilers. 
Had they been blowing off, he could not have heard them. 
He came upon men fumbling through steam, and saw 
Crellin and Fell being led away. He saw his fireman, 
Hedley, shutting off the Adamson boilers, and Kennedy, 
the fireman, at the Babcock boilers on the top of them 
with other men shutting off the Babcock steam. Orr was 
found covered with débris. He saw that the pipe behind 
the D valve had burst. The valve was intact. He came 
to the conclusion, from the appearance of about 4 in. of 
the thread, that there had been an attempt to open the 
valve, but that it had not actually been opened. e had 
it opened to the same extent since with the Adamson 
steam behind it, and not a breath of steam came through 
it. The casting of the pips seemed sound. The dimen- 
3ions were fully in agreement with his specification— 
barely an inch—good enough for 390 Ib. of pressure, but 
safe at 200 lb. He was unable to come to a satisfactory 
theory of what happened unless it could be proved to him 
that the valve was opened sufficiently to cause the water 
to be put into motion in the pipe. The opening of the 
valve and the movement of the water would be a sufficient 
explanation. Water broke anything. Crellin and Orr 
knew the danger of opening the valve with water there, 
and he could not understand their doing so. He did not 
deem it necessary to pat on another drain-cock on the 
pipe, because he could get rid of the water easily and 
without any d whatever. Had the change over 
been necessary, witness would have shut off both steams, 
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and put his pipes free from pressure, and the fall of the 
pipe would soo duniand it. He subsequently found that 
no orders had been given by his superiors to deprive the 
blast-furnace department of steam. Witness could not 
have done that himself, having nothing to do with the 
manufacturing department. Crellin had no right to act 
on the orders of Orr, the responsibility and the authority 
rested with witness. Crallin did not ask witness about 
it. He should not have done a thing of that kind even 
in witness’s absence. Orr had never done such a thing 
before to witness’s knowledge. There was no necessity, 
as far as he knew, for putting the Babcock boilers on to 
the electric power-house that evening. Witness had told 
Orr that they did not do it, and that there was no neces- 
sity for it, and he had no idea why it was done. He 
ascertained afterwards that the Babcock boilers were 
shut off from the blast-furnaces, then the steam was 
immediately shut off the blast-furnace. Then they shut 
off the valve at F, and waited until the 50-lb. pres- 
sure in the Babcock boilers had risen to 150 lb. It 
was given im evidence that the valves were blowing 
freely. Then they shut off the Adamson steam, and 
Crellin proceeded to eas3 the valve D to enable the con- 
densed water to drain throughout B. Crellin and Orr 
appeared to have had caution enough to proceed very 
slowly in opening the valve. The valve would not ha 
moved more than 4im, he thought. It would be neces- 
sary to move it a full inch before they could have any 
approvable opening in the throttle-valve. One-and-a-half 
revolutions, in his opinion, would bs sufficient to let the 
steam through. He asked Kennedy, the survivor, what 
they had been attempting todo. Kennedy replied that 
they had been connecting the Babcock boilera to the 
power-house, and that the valve had been opened three 
:pokes first and two after, or vice ver:d. He got Mr. 
Hedley, his chief foreman, to put the valve D through 
the same movement with the Adamson steam behind it, 
and he did not perceive the slightest breath of steam 
escaping. Had they shut off the Lancashires to shut off 
ths power-houss it could have been done in ten minutes 
or a quarter of an hour at the outside. That would have 
enabled valve D to be drained with absolute safety, and 
there would have been no accident. 

By Mr. Hallett: Before putting the burst pips under 
steam it was his intention to relieve it of pressure and let 
it drain. There was no necessity for a quick change. 
He agreed that the provision of another drain-pips would 
have prevented the accident. If the valve was opened 
or tampered witb, it was against bis instractions. 

By Mr. Commissioner Williams: On November 13 Orr 
asked his permission to use the Babcock, but witness; re- 
fused it. On the morning of the explosion Orr did not go 
to ask his permission. Witness went to him to ask how 
the boilers were doing. It was dark that evening about 
5.30 or 6 o'clock, so that the explosion occurred when 
there was an increased demand for electric light. 

Andrew Little, works manager, said the alternative 
scheme was that if anything happened to the Babcocks 
they should have the Adamsons to work with. He had 
no communication with ony of the parties with regatd to 
the boilers. He heard the thud of the explosion and 
thought it was in the blast-furnaces. He gave Bowes 
orders to close the valve, and he did so. Witness did not 
see steam escaping from it. There was steam all about, 
and he could not see where it was coming from. 

By Mr. Bendall: There were five spokes in the wheel, 
and Bowes turned it three-fifths. Witness did not be- 
lieve that the valve was ever open at all. The three 
turns closed it. In his opinion it was impossible for 
steam or water to escape. 

By Mr. Commissioner Williams : He was a yard away 
from Bowes when he closed the valve. 

By Mr. Bendall: He was re at the subsequent 
test, and he was certain that if the valve were moved to 
the extent of 1} turns no steam would escape. 

By Mr. Commissioner Williams: If steam got through 
valve D before the explosion, he would assume that the 
valve had been opened sufficiently to let it through ; but, 
at the same time, he thought it would have relieved the 
pressure between the Babcocks to valve D. 

David J. Hedley, foreman of fitters, who was in charge 
of the alterations, said the necessity of fitting on another 
drain-cock did not occur to him. When he heard the 
explosion he shut off the valve of the Adamson boiler. 
He took part in the subsequent testing of valve D. One- 
and-a-quarter turns allowed no steam to escape. 

James W. Crellin, boiler foreman, stated that he 
refused Orr’s request on the morning of the explosion to 
put the Adamson boilers to the power-house instead of 
the Babcocks, He was not going to chop and change 
about without orders, and he warned Orr that the valve 
had baen closed down since Monday, and there would be 
& certain amount of water behind it. 

By Mr. Vaux: He had previously changed over at the 
request of Mr. Orr. 

D » you mean you took orders from Orr as to changing 
over: 

Witness: Under certain conditions it had to be done— 
at week-ends, 

Mr. Vaux: Would you do it without reference to Mr. 
Williams? 

Witness : Yer, at week-ends. 

Mr. Commissioner Williams: Dou you mem “ only at 
week-ends ?” 

Witneas: And sometimes on other occasions. 

In farther examination by Mr. Vaux, witness said he 
had no general instructions from the chief engineer as 
to the changing over of the boilers ; but he general 
‘stractions from the assistant engineer that they had to 


b> changed. He told Orr that he would not do it unless 
he had orders from the engineer. 

By Mr. Commissioner Wiliiams: He did not want the 
bother. Witnegs told Orr there would be a certain amount 








of water behind the valve. In the afternoon Orr said he 
had seen the ‘‘boss”—that meant Mr. Williams—and 
that the steam had to be changed. Witness said “All 
right,” and a to get up steam in the Babcock 
boilers, and had them up to full pressure about four 
o'clock. He told Orr in the afternoon he wou!d have 
to have all his drain-taps open in the power-house. 
Kennedy came about four o’clock to say they were ready. 
Steam was then up to 1501b, but he did not hear any 
blowing off. Witness then went over and saw Fell at 
the valve while Orr was standing near. Witness went 
to Fell, who was moving the valve when he arrived. 
Witness could not tell how far he had opened it. He 
previously arran with Fell that steam was to be got 


up in a gentle fashion to 150 lb. on the Babcocks, and pro 


then when Fell had got all the drain-pipes open in the 
e e-room, all witness told him was to ease the sluice- 
valve D. The idea was that the 150 1b. pressure on the 
Babeocks would overcome the 130 Ib. on the Adamsons, 
and the water would trickle gently through. There was 
no drain-tap there, and that was the only way of doing it. 
They had done very nearly the same thing on sa 


had got the valve eased, and he said ‘‘ Yes, I think it is 
eased, but not far enough.” Witness got down and 
‘telephoned ” the valve with his elbow and finger, and 
could hear just the least bit of a fizz. Hesaid to Fell ‘‘ leave 
it,” and had got on his feet and was walking away to see 
whether the Adamsons were showing 130 Ib., as he knew 
the Babcocks were at 150 1b., when the explosion took place. 
He did not remember anything after that for a long time. 
On Monday the pressure on the Babcocks would be from 
100 Ib. to 120lb. There would ba a little water in the 
pipes after twenty-four hours. That day the furnaces 
were doing without the steam, and as he was not going to 
keep the boilers standing and the men doing nothing the 
steam was changed then from the furnaces to the power- 
house in the dinner-hour, and the sluice-valve on the 
Adamson range was shut. That left the pipes empty 
bstween the sluice-valve D and the engine. The drain- 
— were opened in the power-house by Orr ; the sluice- 
valve D was gently eazed in the same fashion that it was 
done on the day of the explosion. The pressure through 
the valve on the day of the accident had to fight against 
139 lb., whereas on the Monday it had to flow into an 
empty pipe. So, if there was a great amount of danger 
in raising the sluice-valve D, it was going to ba a great 
danger on Monday to let the steam go into an empty pipe 
with a rush. 

By Mr. Commissioner Williams : He did not know of 
his own knowledge that the drain.cock in the power-house 


was open. Orr ought to have been alive to the danger | h 


of water in the pipes, and witness thought he was. 

By Mr. Bondall: Mr. Williams was his superior, and 
supervised his work. In regard to matters outside his 
routine work, witness had to take his instructions from 
him, but not necessarily directly. He believed Orr had 
got the chief engineer’s instructions. He had not the 
east suspicion, or he would not have done it under any 
consideration. 

Mr. Bendall: Isn’t it the saferand proper way to drain 
the water off before letting full steam on ? 

Witness: How could we have done it ? 

Mr. Bendall suggested to witness that they could have 
shut off the valve on the Babcocks up above, and left the 
valve of the blast-furnaces open, and then opened valve D, 
and the water would have drained through the taps at 
the end in the power-house. 

Witness replied that would have taken an hour. They 
might have shut off the power-house, but if they did that 
they would have the works stopped half of the time. 

By Mr. Commissioner Williams: He had no instruc- 
tions to do it in that way, and it was done so on Monday. 

By Mr. Bendall: Mr. Williams gave general in- 
structions, and witness had to do his work in a proper 
way. The slight fizz witness heard might have been the 
steam from the Adamson range. He could not say how 
much the valve opened. 

By Mr. Vaux: Witness told Fell it would have to be 
done. Had he shut off the power-house, as suggested, it 
would have meant stopping the works, and there would 
have been trouble. It only occurred to witness to do it 
in a very gentle fashion, as they had done it on Monday, 
as there was only 30 lb. difference between the pressure on 
Monday and Thursday. 

By Mr. Commissioner Williams: He was under the 
impression that the fizz he heard was the steam coming 
from the Babcocks. The valve was opened to let the 
steam simply breathe through the water. 

After several boiler firemen had given evidence, 

Mr. George W. Buckwell, engineer-surveyor for the 
Board of Trade,  -—— of the preliminary 
outer he had conducted. He had come to the conclu- 
sion that water-hammer was the cause of the explosion. 
The pipe was a good casting, fit for a working pressure 
of 250 Ib. ‘ 

By Mr. Commissioner Williams: There ought to have 
been a drain-pipe. There was not Lory wa provision for 
draining the pipe. A drain-pipe would have avoided the 
difficulty. In any case the steam supply should always 
be shut off before the drain was opened. 

Asked by Mr. Commissioner Williams whether he 
thought specific directions to that effect should have been 
given to Crellin, witness said he could not answer that so 
well, not knowing the capabilities of the man, as did the 
chief engineer, who might take it for granted that he 
would do so. 

Mr. Hallett: Do you approve of the system of pipes 
and the way they are connected up ? 

Witness : It is a common enough system, but I prefer 
all steam-pipes to be exposed in a place easily got at. I 
do not like putting them in a culvert ; but, of couree, it 
is common enough in large works, 





Mr. Hallett: You are quite satisfied this would not 
have happened if a drain-cock had been fitted? 

Witness: If the source of supply of steam had been cut 
off and the drain-cock was open. 

By Mr. Bendall: Drain-pipes were a necessity. The 
accident might have happened, even had there been drain- 

ipes, had the steam supply higher up not been cut off. 
The probabilities—the same causes —were there. 

Mr. Bendall, addressing the Commissioners on behalf of 
his clients, urged that Mr. M. V. Williams, the chief engi- 
neer, had never given the order that caused the accident, 
and it was carried out in defiance of his instructions. 
Mr. Williams reasonably assumed that these com t 
men would carry out any om in a reasonable and 

manner. He (Mr. Bendall) contended there was 
no blame attached to the company or tothe men. They 
made an error of judgment. ; 

Mr. Vaux briefly replied, and the Commissioners, after 
reviewing the evidence, delivered judgment. They stated 
that, in their opinion, the cause of the explosion was 
water-hammer. No proper provision was made for drain- 


. line the pipes of water sesulting from eleam condensl 
When Fell was tarning the wheel witness asked him if he| thecein sed in this reacest thes thourbs thas theereanee 


erein, and in this respect they thought that the arrange- 
ment when finally fitted > oe, not a satisfactory one. 
They did not think that Mr. Vaughan Williams, the 
chief engineer, gave Crellin, the boiler foreman, defi- 
nite instructions how to proceed to clear the steam- 

ipes A to D of water before connecting the Babcock 
ie with the electric power-house, having to 
the fact that there was no drain-cock at the end marked 
D on Plate I. of the pipe which exploded. Orr was 
aware of the necessity of clearing the steam-pipes before 
changing over. 

As to who gave the orders for shutting the Babcock 
boilers off the blowing-engine, and getting steam up on 
them, on November 14, Orr told Crellin that he had 
seen the chief engineer, and that the steam for the 

wer-house had to be changed over from the Adamson 

jlers to the Babcock boliers. COrellin, believing that 
the order had come from the chief engineer, ordered 
Kennedy to get steam up on the Babcock boilers to 
150 lb., and to shut off steam from them to the blast- 
furnaces by closing the stop valve at F. Mr. Vaughan 
Williams was not aware that it was proposed to change 
the Babcock boilers on to the power-house on Novem- 
ber 14, 1907, and had forbidden Orr to do it. Mr. 
Vaughan Williams was aware that the usual means by 
drain-cocks at D were not provided for draining the 
a meg of the steam-pipe located batween the Babcock 

oilers and the sluica-valve D. No proper measures were 
taken to clear the steam-pipes A to D of the water that 
ad been accumulating therein during the 72 hours the 
stop-valve D was clozed before the explosion. They did 
not think that Mr. Edwin Carlisle, the general manager 
of the company at the time of the explosion, was in any 


way to blame. 

The general management of works of vast magnitude, 
such as these, involved the delegation and distribution 
of duties to competent heads of departments and to 
people who must necessarily be trusted, after receiving 
proper instructions to carry out the work in their par- 
ticular departments. Every care seemed to have been 
taken by the company in securing a capable and efficient 
staff. e Commissioners, however, had come to the 
conclusion that the chief engineer and the boiler fore- 
man could not be held free from blame for the explo- 
sion. ‘he boiler foreman was aware that he was per- 
forming a most dangerous operation. The chief engi- 
neer was aware that there ought to have been, and 
on i was pet, a drain-cock at —! — that water 
wou ge in the pipein question, and that no proper 
means were peovidell | to p a the pipes A to D of 
water, and he gave no definite instructions to the boiler 
foreman how to proceed to clear the steam-pipes of 
water, havin to the fact that there was no drain- 
cock at D. fi a drain-cock been fitted at D, and the 

jipe drained of water, this deplorable explosion would 
ead been averted. It ap , however, that the chief 
engineer had arduous duties to perform. He was, cer- 
tainly, a hard-working, fully qualified, and competent 
engineer, and the change over in question was done 
without his wnoueanee and against his orders. He ex- 
pore a theory of how it could have been done, but 
e did not give the boiler foreman any specific instruc- 
tion of how to do it, and they thought he ought to have 
known that the change over would not be carried out in 
the way he suggested without some definite instruc- 
tions. They also wished to say that they were very 
favourably impressed with the manner in which Mr. 
Vaughan Williams and James Crellin had given their 
evidence, and they regretted that they could not exonerate 
them from blame. 

As the result of the —. two men lost their lives, 
and one had been seriously injured. They expreesed no 
opinion, and decided no question, as to | liability, 
which might involve the consideration of matters which 
were foreign to that inquiry ; but they thought that the 
company and their , and the boiler foreman, were 
res ble before that Court for the efficiency of the 
boilers and plant and for the exercise of ——_ super- 
vision during their use. T was no inevitable accident 
in the case, and they thought that the explosion would 
have been averted by reasonable precautions, and by the 
exercise of reasonable care and supervision. They had 
taken into consideration what had been ably urged by 
Mr. Bendall on behalf of his clients, and all the circum- 
stances, and they thought the justice of the case would be 
met by ordering the company to pay 50/. towards the 
expenses of the inquiry, and they made an order 
accordingly. : - 

The investigation, which was of more than usual in- 
terest, owing to the nature of the circumstances attending 
it, then terminated, having occupied three days. 
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THE “BURNING” OF A BROKEN 
PROPELLER.* 


By Tuomas D. West. 


Tue ability to unite broken bodies of cast iron, so as to 
make the whole as good or stronger than when new, is a 
factor that not only can often save the cost of a new cast- 
ing, but in many cases may save much machining. To 
these benefits should be added the advantage of being 
able to replace the piece —: thus saving the heavy 
losses resulting from the ial or complete stopping of 
the steady running of a plant. 

Of late years several new methods have been estab- 
lished whereby broken castings are united by brazing or 
high heat —— by electricity or gases, but, other than 
what may be done with thermit, the methods mentioned 
do not accomplish what “ burning” in the foundry can 
do with difficult jobs. 

The first article the writer published was on the subject 
of *‘ burning.” This described the “burning” of a new neck 
on a roll, and appeared on a front page of the American 
Machinist, January 15, 1881. This essay gave instances 
and practices demonstrating that a ‘‘ burn” could be made 
that would cause a re-united body to be stronger than 
before it was broken. 

At this time very few knew anything of the art or 
principles involved in ‘‘ burning,” and this article was 
published world-wide, and has served since to guide 
many able foundrymen in utilising the principle involved 
in ** burning.” 

Few operations in a foundry require for their suc- 
cessful achievement greater ingenuity combined with 
right conditions than that of ‘“‘burning.” It exacts 
‘giving the doubt the preference” Ere more than 
any other manipulation in the details of foundry work 
wherein one desires to take the least chance of failure. 

At intervals there appear published accounts of *‘ burn- 
ing” jobs which are eagerly studied by the trade in 
general ; and on this account the following details of the 
** burning” of a broken propeller blade will be of interest 
to all connected with the business of founding. 

Fig. 1 shows the propeller after being burnt and 
chipped. The line of union of the new to the old is seen 
at A, A. and is 42 in. long. The job was done at the 
Mobile Pulley and Machine Works, Mobile, Ala., and 
the person standing at the wheel is their foundry foreman, 
George Boys, who designed the rigging and supervised 
the work. 

The first step was to make a light loam plate C (Figs. 3 
and 5), abont 5in. wide, and a few inches longer than 
the width of the blade, as shown. This plate was made 
with a curve to agree nearly with that of the underside 
of the blade at the section to be burnt. The plate was 
daubed up with loam for about 4 in. above the top of its 
surface, and then pressed up against the oiled surface of 
a perfect or unbroken blade, at a point to agree with the 
broken section. When removed it was finished, blacked, 
and placed in an oven to be thoroughly dried and await 
its replacing, as will be described later. 

A hole was then dug in the shop-floor, under the sweep 
of a crane, and the wheel placed in it, so as to have a good 
blade with the tips corresponding with the sections to be 
burned, to be nearly level, as shown at B B, Fig. 2. 
This good section was to serve as a pattern. 

The wheel was placed so as to bring the section to be 
mended about 18 in. above the general level of the floor. 
When placed in the hole the four blades were blocked up 
and staked, so that the broken blade section could be 
turned accurately to replace the good one. This done, 
damp tempered moulding-sand was rammed up under a 
good blade, and a joint formed at the level BB, Figs. 2 
and 3, after which a cope was rammed up and lifted off. to 
pa hoisting up and turning the wheel, so that the 

roken blade might lie in the mould formed by the good 
blade, as at R, ti; * 3. An iron plate (not wn) was 
placed under the hub to form a solid bearing to help 
to support the wheel. 

Flat cores, 4 in. in thickness, were then placed against 
the face of the broken fracture, which had been oitypet 
fairly even before setting it in its present position. The 
4 in. cores in place and the mould finished, the cope was 
closed and the mould poured to give the outer end section 
S, Fig. 3, of the broken blade that had been lost. 

Next day, after casting this end-piece, the top body 
was all cleaned off and the 4-in. ‘idan dividing cores 
removed. A narrow channel under this section, about 
8-in. wide, as at the lines D, D, Fig. 3, was also dug out. 
A wood fire was then started underneath and on top of the 
section to be united ; when both parts were thus heated to 
a good red heat, the wood and ashes were all withdrawn. 
The loamed plate C being at hand, was placed tightly u 
under the two sections of the blade, and the channel D, b 
then rammed up around the blocking to hold the plate in 
place. This is shown in Fig. 5. 

Cores at E, E, Figs. 3 and 5, .were placed so as to be 
back from the 4 in. opening T, Figs. 3 and 4, about 14 in. 
on each side. Another core was then p! to form a 
division as at F, Figs. 4 and 5, and all these cores were 
weighted down so that they could not be moved by the 
washing or lifting force of the metal. 

All this work was done with the utmost despatch, and 
when completed about 1200 lb. of good hot metal was 
poured at such a height as to form a good cutting stream 
along each edge H, H. hig 3 and 4. The metal as it 
was poured in was allo to flow ont through a 1}-in. 
hole in the bottom, as shown at K, Figs. 4 and 5, into a 

ig-bed placed at a convenient distance from the wheel, 
as seen in Fig. 5. 

After this 1200 1b. of iron had been allowed to flow 

through the holes K, it was “‘ botted,” or closed up at the 


* Paper read before the Philadelphia Foundrymen’s 
Association, Philadelphia, September 2, 1908, 
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ends V, Fig. 5, and about 500 lb. of the metal from the 
ladle was allowed to drop with a cutting force along the 
upper edges of H, H ; but instead of allowing this to flow 
away through the bottom holes K, it was permitted to 
flow over the top edge X (Fig. 5) of the body being 
** burned.” 

This total 1700 Ib. of hot metal cut the 4-in. opening to 
make it about 2 in. wide. To know of the cutting action, 
and to be able to guide the same, a bent rod or scraper 
was used to work in the opening between the two bodies 
to be mended. 

The first section on the right hand of the dividing core 
F, Figs. 4 and 5, ores been ‘* burned” and completed as 
just described, a fresh ladle of hot metal was brought up, 
and the left-hand side treated in the same manner. 

Mr. Boys has not stated how he removed the dividing- 
core F before proceeding with the left-hand ‘‘ burning.” 
This could be readily removed at the proper time by 
having it well rodded and a hook to it. 

It is to be understood that in the second operation of 
**burning” that the metal was allowed to cut into the 
division formed by the core F, as well as along the edge 
H, H ; and before starting to ‘‘ burn” the right-hand side 
the left was covered with a plate, to prevent metal splash- 
ing into its mould space. 

It. might be well to state that the reason for using a 
dried-loam plate as at C, Figs. 3 and 5, is that this will 

vent the dropping cutting stream of metal from scab- 
ing or cutting up the bottom of the mould, as would 
very quickly occur in the case of nm sand. 

Tns of using a cast-iron prickered plate, as shown 
at OC, a piece of bent boiler-plate, 5 in. wide and a little 
nae the width of the blade, was that actually 
u by Mr. Boys. Its concave side was clay-washed 
and plastered with a good thickness of soft loam, after 
which the work was proceeded with the same as de- 
scribed herein for the prickered plate shown. 

The reason for putting in the dividing core F (Figs. 4 
and 5), and only burning one-half at a time, was the 
possibility of not making a successful union of the whole 
width of the blade were this attempted. By taki 
only half the width at one time, the cutting stream di 
not have so far to travel, thereby reducing the chance 
for one section or some points to cool off beyond the 
semi-molten condition that was necessary in order to 
ensure a perfect weld, 
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In a later explanation of processes employed by Mr. 
Boys, he states that after the metal had set in each sec- 
tion, he covered the same with a little sand and, forming 
a bed, poured about 200 1b. of metal right over the burned 
portions for about 18 in. wide, and extending well over 
the ends of the blade. This helped to make the parts 
adjacent to the burned portions very hot, and allowed the 
same to cool off about equal to the new metal, which 
would naturally tear or pull away from the cold body. 
After thus covering the top with a hot body of liquid 
metal, a hole was dug out underneath the burned part to 
ascertain if this were still red hot from the burning and 
previous firing, and was found as was desired. Had it 
not been red fot, a channel would have been made clear 
in under the blade, and a body of metal poured in the 
channel to come up close to the underside of the blade, 
thereby to keep the same red hot, in harmony with what 
was to be expected in a high temperature at the top. 
The hot scrap metal and the wheel were not disturbed 
until the next morning after the ‘‘ burning” operation. 

After the wheel was removed from its bed, to be aapeet 
and cleaned, it had a surface projection somewhat like 
thatseen at P, Fig. 6. This had to be all *‘ flogged” and 
chipped off to make the wheel have a finished face as 
is seen on the line A, A, Fig. 1. 

Taking Mr, Boys’ own language, he says, ‘‘ There was 
not the slightest sign of a crack, although we used a 
sledge-hammer and ablacksmith’s set to cut it off. This 
is the second one I have mended, the first is-now run- 
ning on one of Lowen and Rowfe’s steamers between 
Manchester and Dublin.” 





InsTITUTE OF Marine Encrvgers.—On the 26th ult. 
a meeting was held at the Institute of Marine Engineers, 
when the adjourned discussion took place on Mr. J. T. 
Milton’s lecture on ‘* The Corrosion an pa of Metais. 
Mr. John Clark (Member of Council) presided. Before 
the discussion Scommenced, Mr. Milton gave a demon- 
stration of the effect of galvanic action on dissimilar 
metals. Specimens of corroded parts were exhibited at 
the meeting. The discussion was continued by Messrs, 
W. Lawrie, H. Ruck-Keene, J. P. Halket, F. M. 
Timpson, J. Lees, R. Balfour, J. C. Brand, D. Hulme 
C. M. B. Dyer, and J. Adamson (hon. secretary), Mr 
Milton replying to the points raised, at its close, 
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GAS ENGINES, PRODUCERS, HOLDERS, &c. 


25,707. B. H. Morgan, Westminster. Internal- 
Combustion Engines. [4 Figs.) November 20, 1907.—This 
invention has reference to internal-combustion engines working 
on the four-stroke cycle. In the construction illustrated each 
cylinder 1 is formed at its upper end with a yalve-controlled inlet 
port, and with a main exhaust port controlled by a valve 2, and 
at or towards its lower end with a second or auxiliary exhaust 
port controlled by a valve 4. The two exhaust ports are arranged 
in line, and their valves 2, 4 are mechanically operated from or 
by the same cam 5 on the counterehaft 6, and are con- 
nected together so as to be operated simultaneously, or are 
so arranged that the valve 4 is opened in advance of the valve 2. 
The auxiliary exhaust port is formed through the cylinder wall 
in such position that the piston at the outer end of its stroke is 
clear thereof, and free escape of the contents of the cylinder is 
allowed, if the valve 4 be open, as is well understood. When the 
valves 2, 4 are operated simultaneously, the upper end of the 
spindle 11 of the valve 4 abuts against the lower end of the spindle 
12 of the valve 2, and the two spindles are detachably ted 





























together. With the arrangement of the valves illustrated, the 
upper end of the spindle 11 is not connected with the lower 
end of the spindle 12; the portion of the spindle 11 that 
extends above the upper surface of the valve 4 is therefore made 
of such length that the valve 4 is raised off its seat and is moved 
through a small distance before the ends of the spindles 11, i2 
come into contact. When such contact is made, the valves 2, 4 
move together as one. The cam 5 does not act directly against 
the lower end of the spindle 11, but through a hardened-steel 
ball 19, which is contained within a stationary cage 20 connected 
to a part of the engine casing, and formed with slits in its wall 
in such position and of such size that a portion of the cam 5 can, 
when rotated, enter within the cage 20, come in contact with the 
ball 19, and cause the said ball to move relatively thereto. The 
lower and slotted end of the wall of the cage 20 is curved in- 
wardly, and these inwardly-curved portions prevent the ball 19 
from dropping out of the cage when the cam 5 leaves the slits, or 
the cam and the countershaft are removed. (Sealed October 8, 


1908.) 
GUNS AND EXPLOSIVES. 
16,874. A. E. Jones, Fiume, Hungary. Torpedoes. 
1Fig.) July 23, 1907.—This Sevention has fon its object a com- 


bined retarding and Gute device for compressed-air motors of 
self-propelled torpedoes, and is intended more particularly for 
torpedoes launched above the surface of the water. The inven- 
tion consists particularly in connecting directly the delay-action 
flap of ordinary construction with the reducing valve of the air- 
pressure reducer arranged between the comp -air reservoir 
and the motor, for the purpose of dispensing with the moderating 
part of the air-admission valve ordinarily arranged between this 
reducer and the reservoir, and the auxiliary air-supply valve for 
disengaging or operating the gyroscope, thereby simp) ae the 
mechanism of the coupes, whilst rendering it more certain in its 
operation. The invention also comprises a corresponding con- 
tructional form of the air-pressure reducer, forming a lator 
and retarder, controlled by the delay-action flap. The cylindrical 
box @ of the regulator comprises two tubular sockets, of which b 
comes from the com -air reservoir, and c to the 
motor. In this box there are two pistons d, e, res one upon 
the other, but with a small annular space between them. e 
upper piston d@ is provided with a cylindrical rod, having a collar 
h prolonged by a square portion, followed by another cylindrical 
portion, at the lower extremity of which a plate & is fixed. 
regulating spring m bears, on the one hand, on this plate k, and, 
on the other hand, on a nut mounted upon the square portion 
of the piston-rod, and screwed into an appro riate screw-thread 
in the box of the regulator. The piston above in a square 
head adapted for the reception of a spanner. The other piston ¢ 
carries at its lower part a valve o, held against its seat by a weak 
spring g. In the annular space left between these two pistons 
d and e there opens a passage 7, ending in a transverse passage & 
communicating at its extremities with the atmosphere, and at its 
middle with a passage v (Fig. 2) connected to a reservoir contain- 
ing a fluid under pressure, such as oil, forexample. In passage 
8 there is arranged a cylindrical slide-valve t, u, adapted to place 
the passages r and v in communication ; this slide-valve is con- 
tinued outside the ema, ay by a rod conn y 
mechanism, not represented, to the delay-action flap arranged on 


In the first place the compression of the spring is regulated by 
turning the square head on the piston d Puget da with the 
fall of pressure that it is desired to obtain between the pipes band 


‘ : oe . being  F po and _ = of the Re pd 
ng c , the parts occupy tion represen’ in the 
drawing ; the 8 communicating with the atmosphere pre- 


vents the accumulation of pressure in the annular space, and the 
valve o is held against its seat by the spring g, and when at the 
moment of the expulsion of the torpedo from the tube the air- 
valve opens, the pressure of the compressed air acting upon the 
annular surface of the piston e presses the reducing valve o upon 
its seat. When the torpedo falls into the water, the delay-action 
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flap causes the displacement of the slide-valve ¢, u, causing it to 
assume the position represented in broken lines in Fig. 2, in which 
the passages r and v are in communication, so that the 
oil or other liquid under pressure enters the annular space, and 
causes the p' sd,etoseparate. The piston e descends, sepa- 
rating the valve o from its seat, the piston d rising at the same 
time, and compressing the spring m until the valve o reste upon 
the collar A. of compressed air from b to ¢ is then estab- 
lished. The two pistons d, e then form a compact whole, which 
assumes a position of equilibrium under the influence of the 
— of the spring m, which tends to cause the whole to 

escend, and of the air pressure, which tends to cause it to ascend. 
(Sealed October 8, 1908.) 


MOTOR ROAD VEHICLES. 


16,419. J. C. Dennis and R. Dennis, Guildford. 
Variable-Speed Gearing. (2 8.) July 17, 1907.—This 
invention relates to the variab ring of motor road- 
vehicles, and particularly to the n which “free-wheel” 
clutches are fitted in connection with one or more of the spur- 
wheels for the of the cl e from one 8 to 
another, and whereby the Cardan shaft and its connections with 
the driving wheels may overrun the whole of the speed gearing 
while allowing of the engine shaft being in driving connection 
with the countershaft, and has for its object improvements therein 
whereby, on the direct drive, the countershaft with its =. 
wheels and pinions remains idle, and does not revolve. e 

ur-wheel on the Cardan shaft is constructed with a one-way 
clutch mechanism analogous to a free-wheel, suitable mecha- 
nism being provided to interlock the two parts of said spur-wheel 
when it is desired to reverse the direction of rotation or throw in 
the gear and engine as extra resistance on descending a steep 
declivity. The engine shaft a carries the pinions b, c, and d for 
the first, second, and fourth speeds, the first and second pinions 
b and c being integral, and the fourth-speed gear-wheel d being 


Pig.t 





provided with the female member of a clutch for coupling the 
engine shaft a direct to a male member / on the Cardan shaft g 
for direct drive—i.e., third speed. The pinions are all slidable 
on the engine shaft, and rotatively connected therewith. The 
countershaft A has fixed thereon the pinions #, &, J, 
and also the pinion m, which meshes with yoke egpiee y non the 
Cardan shaft g. The spur-wheel n on the shaft is formed 
of two main parte—viz., a ring n and a boss o keyed to 
the shaft g, upon which boss the ring n is free to rotate in one 
direction ; the peri of the boss is formed with recesses p 
(Fig. 2) of a shape jogous to the pawis r, which are located 
therein, and the inner periphery of 


ressed outward b — 8, ner 
the toothed rin = olen Sequel ith ratchet teeth t. A clutch- 
member u is slidably mounted on, and rotatively connected to, 


the boss sleeve o!, and may be moved to e a corresponding 
clutch formation on the face of the toothed ring n, wees to 
convert this free - wheel - wheel into a fixed wheel b 


spur 
clutching the ring to the boss. The inner end of the engine 
may be su by a bearing mounted in the male member 
of the direct-drive or third-speed clutch. The re i 





the torpedo in the known manner. The operation is as follows :— 





verse gearing is 
fitted as usual ; it may be connected to the clutch which inter- 
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locks the toothed ring to the boss of the Cardan shaft spur-wheel, 
so that on throwing in the reverse the clutch is simu 

thrown in. It will thus follow that, except when the clutch u 
engaged, the toothed ring n can only be rotated by means of the 
pinion m and the other gear-wheels on the countershaft when 
the drive is through the gearing. Hence it will also foliow that 
on the direct drive the whole of the gearing is cut out and remains 
idle. (Sealed October 19, 1908.) 


RAILWAYS AND TRAMWAYS. 


16,630. Hudson and Bowring. Limi and J. 
Bo Manch Life-Guards. fo ign Jul: 
20, 1907.— for tramcars om 


ester. 

is invention relates to life 
the like, in which end and side gates and a hinged tray are used, 
and consists in combining the gates in such a manner that the 
inward movement of one gate causes a like inward (or endwise) 
movement of the other gate. a is the tray, which is pivoted to 
the pilot- cis the end gate and d the side gate, the 
former being suspended from a cross-shaft ¢, and the latter being 
suspended from a shaft f, whilst both shafts are sup- 
ye by hangers on the —y - At one end the two shafts 
ie in cl each other, and upon such ends are 

t q zed bevel wheels J, 7, the former fixed 
on the end of the shaft ¢, and having more teeth than the latter, 
which is fixed upon the shaft f. Instead of complete bevel 
wheels, segmental wheels may be used. By this means, when 
either shaft is turned by movement of its gate, movement is 
transmitted to the other shaft, and the side gate moves inward 
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in advance of, and at a quicker rate than, the end gate. The 
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shaft e and tray axis are provided with the usual fitments 
and connections for holding the front edge of the tray elevated 
when the end gate is vertical, and lowering it when the 
gate is moved inw: The action of the improved combina- 
tion of end and side gates is as follows :—Assuming the obstruc- 
tion falls in the track of the car, the end gate c, on meeting such 
obstruction, swings inwardly, and thereby brings about the 
lowering of the front edge of the tray. Simultaneously with the 
inward or rearward movement of the gate ¢, the side gate d, 
owing to the bevel gears, is moved inwards and slightly in ad- 
vance of the end gate, so that, on the one hand, it shall offer 
no obstruction to the end gate, and,on the other hand, its end 
shall not catch or strike the obstruction met by the end gate. 
Assuming the obstruction falls againet the side gate, as some- 
times happens by persons missing their bea | or by being 
thrown down by a passing vehicle, or by goods f ing off a lorry, 
the side gate swings inwardly. Simultaneously the end gate 
moves inwards, thereby releasing the tray and allowing its front 
seedy to gather up the o' 


edge to fall on the track jon. 
(Sealed October 8, 1908.) 
SHIPS AND NAUTICAL APPLIANCES. 
23,768. Siemens Brothers and Co., Limited, West- 
» . &. Grimston, Elec- 
«Controlled Compasses. [1 .] October 28, 
1907.—This present invention refers to the me disclosed in 
British Patent No. 16,979, of 1902, in which two bolometric 
Wheatstone bridges are employed within one and the same elec- 
tric circuit for the purpose of transmi the movements of a 
rimary com -card to a secondary compass-card at a distance. 
object of the present invention is an arrangement whereby 
the heat rays act with greater efficiency. To attain this object 
the source of heat is placed centrally over the com , and 
the resistance grid is constructed in such a way that its bars are 
vertical, and may be in the form of a cylinder surrounding the 
source of heat. To provide for the efficient carrying off of the heat 

















df G 
Ww? p 
SSS 17 
\ i" 
AIS fe K “4 
m’ a’ 
~~ 
A 
GY Dip 
Yj UYy),/;-~,oyg 
=Yy =U Uy Y 
(23 168 g Yo 


generated, the resistance grid is surrounded on its outer side by 
a metal casing, preferably copper, and suitable ventilating ducts 
are provided. e drawing shows a vertical section of a prima 

compass according to this invention, in which a compass-card 

is shown mounted on a jewelled pivot B. The source of heat O 
may consist of a non-inductive coil or turn of wire E of platinum 
or other suitable metal wound on a support D of incombustible 
material, such as porcelain or the like, and mounted centrally 
above the compass-card. The ends of the said wire are connected 
to the current source at the terminals Fand G. The non-induc- 
tive heater C can be constructed in spiral or other form, not neces- 
sarily supported, or it may be a filament in an incandescent lamp 
bulb. The shield H, which is made as light as possible, is fixed to 





the compass card and surrounds the heater C, The heat rays 
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from the heater C pass throuzh a slot or opening K in the shield, 
= ae Fay cary = to vemos es of the ja grid, 
epen upon the ition o compass-card. repre- 
cents the vertical bolometer entioss or resistance grids which 
completely surround the heater. said bolometer gratings are 
ed on insulating rings M, M} attached to a cylinder N, which 
is preferably of copper, and which serves to support the qretings 
L, and also to absorb the heat rays after they have the 
gratiogs. One of the rings M? is arran, to slide on the cylinder 
N, and is provided with light springs O, which to keep 
gratings L in tension, so that no ng of the bars of the grat- 
ings can occur owing to variations in temperature. P and Q are 
shields fixed to the en N for the purpose of screening the 
rings M, M! from the heat raye. (Sealed September 24, 1908. 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


4157. Brown, Boveri, et Cie., Aktiengesellschaft, 
Mannheim-Kaferthal, Germany. Steam-Turbines. 
(3 Figs.) February 24, 1908.—The a invention relates to a 
multiple-stage steam-turbine, and for its object to preventa 
cylinder and shaft from becoming deformed (by bending or the 
like) by protecting it from the entering highly superheated steam 
before the same has been expanded. The invention consists in 
providing within the turbine — a separate chamber, consisting 
of a bladed casing and a bladed drum which may be thermally 
insulated from the main spindle, said chamber ery the first 
stage of the turbine, and being arranged to isolate the live steam 
from the main casing, whereby distortion of the latter, due to 
high temperatures, is prevented, and, if a separate drum is used, 
undue expansion of the spindle also is avoided. a is the outer 
cylinder, and b the live-steam chamber which is separated from 

cylinder and independent therefrom with the first stage, c, 
of the turbine connected thereto, in which the temperature of 
the steam has fallen to such an extent as to be 
regards deformation originating from high temperatures. From 
about this point the cylinder and shaft need not-be ly pro- 
tected, and their construction remains as usual. is inserted 


Fig .1. 


chamber protects by its stationary outer wall d the outcr cylinder 
a, and by its rotating walle the turbine shaft against the high 
temperature of the live steam. The rotating part ¢ transmits the 
force imparted to the same to the shaft, and is supported with 
regard to the latter by means of inward projections 1, whereby an 
insulating space is provided between the wall ¢ and the shaft /. 
The steam can pass Ubrough holes k into this intermediate space, 
but not until it has expanded in the turbine part c, and after its 
temperature has fallen to such an extent as to be harmless as 
regards bending. Projections / on the outer wall of the chamber b, 

ether with part c, support and centre the whole inserted body 
re voty Brod the outer cylinder a. In order to avoid the slightest 
contact between the entering live steam and the cylinder a from 
the chamber, a flanged socket m may be made to project from the 
interior of the turb ne until it reaches the steam-admission pipe n 
(Fig. 8). This socket can either be cast on the chamber or a suit- 
able pipe may be introducéd from the ide until it hes the 
chamber b. At the point where the tube m enters the turbine a 
steam-tight packing o is provided, either as shown in Figs. 1 or 3. 
It. will seen that, according to the present invention, it is 
not possible for the entering live steam to heat the cylinder and 
shaft, and so to cause a bending or other deformation. (Sealed 
September 24, 1908.) 


F. J. Mallett, Bristol. Metallic Packing. 
September 18, 1907.—This invention consists in an im- 
proved form of = for the stuffing-boxes of fiuid-pressure 
machines. The drawing illustrates a stuffing-box fitted with the 
improved ing in which this invention consists. The ram or 

a@ has bevelled metal rings b bearing upon it. These rings are 





20,701. 
(2 Figs. } 
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cut into sections, with slots or gaps left at each section. The 
rings are kept in position by rings d, which are not cut into sec- 
tions, but are made with bevels cesrermnncins 0 the bevels on the 
split-rings b. A cup-leather ¢ is secured to the lower of the ringsd 


QZ 


Yl 
\ 


the |. interstices between the rings d a 


harmless as | back 


of elastic material, preferably a little smaller on the inside than 
the outside diameter of the split-rings b, and a little wider than 

distance between the rings d, and approximately the same 
thickness as the distance bet tside diameter of the 
split-rings ) and the wall‘ef the stuffing-box, are inserted at each 
set of rings b. The ringé d are made smaller on the outside dia- 
meter than the bore of the stuffing-box, so that movement may 
take place transversely to the rod or ram, also to allow the super- 
fluous material from the jointing-rings m to be pressed into the 
the wall of the stuffing-box. 
To prevent the rings m from being into the slots or gaps 
thin metal bridge-pieces are inse between the rings m and the 
lit-rings b, so as to cover the end of the slot or gap. The ten- 
sion in the spring may be varied by the adjustment of the threaded 
ring or collar 7, which, after adjustment, is secured by a lock-nut 
or other device. The fluid escaping into the stuffing-box exerts a 
pressure upon the underside of the cup-leather e, thus pressing 
the lip of the er tightly upon the wa!] of the stuffing-box, 
and preventing leakage to the interstices. Further, this pressure 
upon the under-surface of the cup-leather exerts additional pres- 
sure upon the rings d and b, thus pressing the rings) with greater 
force upon the rod or ram @ than already produced by the spring 
h, and varying in accordance with the fluid-pressure within the 
pump-chamber or the like. The fluid enters the slot or gap in the 
eplit-ring nearest the bottom of the stuffing-box, but the bridge- 
piecé being firmly over the end of the slot or gap by the 
pressure exerted by the jointing-rings m prevents the fluid from 
—— to the other sets of rings above it. (Sealed September 


16,980. W.R. Preston, Deptford, and W. Worsdell, 


Gateshead - on - ive 

{8 Figs.] July 24, 1907.—This invention relates to blast-pipes 
of locomotives, the objects of the invention being to reduce the 
pressure and the amount of ash drawn through the tubes 
when the engine is pulling hard, whereby the accumulation of 
ashes in the smoke-box is prevented or reduced, to break up or 
abrade the ashes or cinders in their e into the atmosphere, 
and to reduce the danger of fires by sparks as much as ble. 
The blast-pipe a is made of a somewhat taper form and is provided 
with a number of b, which are open at the bottom and 
terminate at the top in an annular opening c. These passages 
are for the purpose of breaking or abrading such ashes as are 
carried up and into the atmosphere by the exhaust steam, and 
at the base of the blast-pipe a openings are provided, and a jet 
or nozzle d, with one or more openings, is suitably mounted below 
each of the said es b, so that such ashes as reach the passages 
shall be propelled up the same. The blast-pipe is also provided 
with an external annular chamber h formed between the blast- 
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pipe per and the 6 for the ashes, which annular 

chamber is provided wn. cs xlsemmessib aneme te base of 

top pyar ag! - qoanee with the ntatiee thereof, and - 7 
opens ann e. e en ment ¢ 

provided with a valve k, , When open, Sen: a 

the exhaust h and out of the 


or draught on the fire. 
pat yy a | ry A in =e with a —— bs 

connec a m t passes out through a 
bush in the side of the smoke-box 0. The valve ¢ may 
automatically or be operated by the engine-driver. 
to work automatically, the shaft p (Fig. 1) is provided with a 
lever g, on which is mounted a counterweight r which constantly 
tends to close the valve, but allows the latter to open when the 
pressure in the blast-pipe rises above a certain amount. If the 
valve is to be by the engine-driver, the lever g, or a 
similar lever 8, mounted on the shaft m, is connected to a hand- 
lever in the cab. (Sealed October 8, 1908.) 


Jeffreys, W Safety-Valves, 





by a ring fand screws. The spring A, or other elastic um, 
bears upon the bottom of the stuffing-box or neck bushi. Rings m 


5201. J. estminster. 
(2 Figs.) March 7, 1908. —This invention relates to dead-weight 


pe with ite base on the floor 


safety-valves of the type wherein a hollow weight receptacle rests 
on the top of a conical valve arranged in the lower end of an open- 
ended receptacle. The objects of the invention are to ensure even 
distribution of the weight over the valve and seating, thereby 
avoiding the leakage which frequently arises from the rocking o/ 
the weights in valves as hitherto arranged, to prevent leakage 
due to percussion, acd to enable the valve to be readily rotated 
on its seating, and ground in by the simple turning of the 
weight casing. The invention consists in forming two or 
more lugs on the bottom of the weight casing, and adaptin: 
thom to engage flate or a square portion on the of the 
valve, so that by turning the weight case round the valve can 
be rotated on its s2ating and ground in. In —e out the 
invention, a cylindrical weight casing a is adap to receive 
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a series of weights b, and is fitted with a removable cover 
c. The weight casing is balanced on the apex of a conical boss d 
of a valve é, and its underside is provided with two lugs f adapted 
to engage flats g, or a square portion of the . The valve e 
is thus pressed equally all round on the seating h, it being pre- 
vented from rocking by means of wings i, which engage a circular 
bead m in the valve seating h. The valve can be readily ground 
in its seating by rotating the weight casing a, the lugs on the 
latter engaging and rotating the valve with it. In order to pre- 
vent leakage due to percussion, a rubber pad or metal spring may 
beinterposed between the conical boss d and the weight casing. 
Complete removal of the weight casing may be prevented by 
means of a screw k, which enters a groove / in the casing and 
limits the vertical movements of the latter without interfering 
with the rotational movement. (Sealed September 24, 1908.) 


MISCELLANEOUS. 


4943. H. C. Mower and the Sturtevant Engi- 
neering Company, ' London. Hea’ and 
Circulating Air. [1 .) March 4, 1908.—This invention 
relates to apparatus for heating and circulating air in workshops 
and other rooms of the kind in which air propelled Ly a fan is 
passed in a downward direction over a heating coil enclosed in a 
casing. According to this invention, air is drawn down by a 
centrifugal fan from the upper part of the workshop or room in 
which the apparatus is placed, over a heating coil, and is dis- 
charged horizontally by the said fan, so as to ensure positive dis- 
tribution of the air over a wide area near to the floor. a is a 
hase-box, the sides of which are formed with apertures b. The 
boxa encloses a centrifugal fan c. Above the box a a casing f is 
mounted, in which a heating coil g is arranged. The upper part 
of the casing f is provided with inlet apertures A and with a 
conduit i, the outlet from which is controlled by an adjustable 
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k, k& are poor directin; 3 ee Se 
. In operation the a) 8 
the weekshep or room, the contained 

rculated and heated. Air from the upper 

or room enters through the apertures h, 
and ficws downward’ 2 on heating coils Ay by the 

baffic-plates k, and ly is thrown out radially by the fan c 
through the apertures b. In this mannera distribution of the 
h air over a wide area is effected, and a more perfect heating 

and circulation of the air in the workshop or room is obtained. 

It desired, to provide better ventilation, a proportion of air from 
outside the a) t may be admitted through the trunk i and 

sleeve j to mix with the air entering the g Jf through the 

a h, resh air be’ warmed before entering the 


pertures A, this 
regen partly by mixing with the air entering thi h, and 
en further heated in passing the coils g. (Sealed r 


sleeve j. 
flowing through the ome 


air in which is to be 
part of the wor! 
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THE SHORT-BASE RANGE- FINDER 
AND ITS PRINCIPLES OF CON- 
STRUCTION.—No. I. 

By H. Dennis Taytor. 

As a consequence of the remarkable increase in the 
efficiency and accuracy of modern artillery, both on 
land and sea, there has grown the greater need 
for more exact range-finding. It is the opinion of 
experts that naval battles in the future will be 
decided in favour of that side which can most accu- 
rately gauge and anticipate the distances of the 
approaching enemy, and therefore begin with the 
most efficient shooting at the longest ranges. Given 
the possibility of accurate shooting at long ranges, 
then the instrument which will most correctly 
measure those ranges, and thus save needless trial 
shots, is the one which must be resorted to in the 
national interest. While the initial cost of such 
an instrument may be considerable, yet it can save 
the outlay many times in the first few shots. 
For it is obviously the big long-range guns which 
fire first on approaching the enemy, and as the cost 
of each shell and charge runs into hundreds of 
pounds, the expense of the range-finder may be 
saved by two or three effective shots, which, but for 
the instrument, would miss their mark. 

It is my pu in these articles to deal shortly 


As regards the length of the base, on which the 
accuracy of distance-finding so obviously depends, 
while it is quite feasible to work stationary naval 
instruments up to base lengths of 20 ft. to 25 ft., 
yet for military purposes a 6-ft. base is about as 
long as can be conveniently carried, even when the 
instrument folds up. In order to show the great 
accuracy in the reading of minute angles demanded 
of ‘sach an instrument, the following table is 
given :— 








10-Ft. Base. 6-Ft. Base. 
Range. Error Corre- Error Oorre- 
Parallax, in, sponding to Parallax, in’ sponding to 
Seconds. 1 -, in Seconds. 1 See. ta 
Yards. Yards. 
yards 
20,000 34.5 580 20.7 £66 
10,000 69 145 40.4 242 
8,000 86 93 51.5 155 
6,000 115 52 9 87 
4,000 172 23 103 39 
2,000 844 6 206 10 


This table illustrates the almost obvious laws 
that the parallax varies directly as the base, and 
inversely as the distance, while the error of range 
consequent upon a given small angular error of 





with the principle underlying the short-base range- 
finder, to point out the marvellous degree of accu- 


A 


(say) 1 second varies directly as the square of the 
distance and inversely as the base. 











reading may be assumed to be about } to 1 second 
of arc. A half-penny piece is 1 in. in diameter, 
and subtends 1 second of arc at a distance of 5787 
yards. That, under perfect seeing conditions, an 
observer should be sensitive to one-fourth of this 
minute angle seems almost incredible, but it is, 
nevertheless, a fact. In consideration, then, of the 
growing requirements of modern artillery, a short- 
base range-finder is required which can be de- 
pendéd@ upon to give 10,000-yard ranges to within 


_ | 36 yards—that is, temperature and other influences 


shall not‘affect the instrument to the extent of 
} second if of 10-ft. base, or 4 second if of 20-ft, 
base. This obviously exacting ideal has not yet 
been attained, although it is now almost within 
reach of accomplishment, as will be subsequently 
shown. 

Before proceeding further it will be desirable to 
give an explanation of the yrieviols of construction 
| of the well-known Barr and Stroud range-finder as 
|used throughout the Royal Navy and elsewhere. 
| It has been modified in many respects since its 
first introduction ; but as my object is not to deal 
with the history or development of such instru- 
ments, but to explain and criticise them at their 
best, I will confine myself to the essential construc- 
tion of the present-day instruments. Their base 
lengths have usually been 4 ft. 6 in., but latter] 
9-ft. instruments have been introduced. Althoug 
this instrument has deservedly held the reputation 
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racy of angle measurement required, to show how 
this desired degree of accuracy is more or less 
violently interfered with and prevented by gravi- 
tation and the temperature changes and tempera- 
ture conditions of the instrument, even in the case 
of the most efficient range-finder hitherto brought 
out, and, lastly, to explain a new form of con- 
struction whereby all temperature changes and 
conditions (excepting, perhaps, sun heat shining 
into the windows of the instrument) are rendered 
null and void as regards any perceptible effect 
upon the range-readings of the instrument. 

Put simply, what a short-base range-finder has to 
do is to render visible, on a magnified scale, in a 
telescope the parallax subtended by the base-line 
of the instrument at the distant object. 

lf O, Fig. 1, is the distant object, and A B the 
base or length of the instrument, then the parallax 
to be measured is the angle AOB. If BC is 
drawn parallel to A O, then it is clear that the angle 
OBC is equal to AO B. The function of the 
instrument then is to view O simultaneously from 
two sighting points—one at A and one at B—and 
the two different images of O, as seen from A and 
B, are shown either superim , or adjacent to 
one another, in the field of the telescope, and the 
parallax is rendered visible in the form of a hori- 
zontal separation between the two images. The 
instrument is further provided with a means of 
neutralising, and dasienenaibe measuring, the 


®»ove horizontal separation, and translating it into 
range distance AO; that is, the correct range is 
indicated when the two images have been made 
‘o coincide exactly in the horizontal direction, or 
in the plane of the range triangle A O B containing 
the length of the instrument. 








Now gunnery practice requires that long ranges, 
such as 10,000 farm must be read off with much 
more relative accuracy than the shorter ranges, in 
which latter case the much greater accuracy natu- 
rally given by the range-finder may be merely 
superfluous. 

f possible, a range of 10,000 yards should be 
read off within 35 yards or so. his in the case 
of a 10-ft. base corresponds to reading to within 
} second of arc. 

Let us now distinguish carefully between two 
essentially different things—viz., sensitiveness of 
reading (or constancy of contemporary readings) 
and accuracy of reading. Given perfect atmospheric 
conditions, an observer with 7 and practised eye- 
sight is sensitive to } second of arc with a range- 
finder whose telescope is not less than 2.75 in. 
aperture, with a magnifying power of at least 50 dia- 
meters, and the object a well-defined thin vertical 
line, such asa cord or spar in the rigging of a distant 
ship. That is, if the range is not varying, he can 
take three or more closely successive independent 
readings of the same object which will not vary by 
amounts greater than what corresponds to } second 
variation of parallax. But it by no means follows 
that the range so obtained is anything like the 
correct range. That depends upon the construction 
of the instrument, upon whether it is liable to be 
influenced by gravitation and temperature changes 
and conditions, or thrown out of perfect adjustment 
by careless handling, shocke, or vibration. Such 
things as these may easily cause the instrument to 
vary in its readings by many seconds of arc from the 
correct amount, and thus the sensitiveness of read- 
ing, as above defined, is by itself useless. Under 
average weather conditions the sensitiveness of 


of being the most efficient short-base range-finder 
yet brought out, and the ingenuity and high order 
of workmanship incorporated in it must compel the 
admiration of all mechanicians and opticians, yet 
the principle of its construction necessarily in- 
volves a sensitiveness to temperature and mechani- 
cal conditions which must inevitably result in 
errors in range-reading, in spite of all the pre- 
cautions taken to avoid them. It should here be 
pointed out that as distances at sea are rarely fixed 
and known, the real accuracy of a range-finder can 
therefore only be ascertained by careful tests upon 
land objects, situated at known distances from the 
station where the instrument is set up. 

Fig. 2 is a horizontal section through the instru- 
ment. The outer, or main, tube T, T is of 4 in. to 
5 in. in diameter, and carries a box at each end 
containing one of the well-known solid glass optical 

uares §, and §S,, or pentagonal prisms, whose 
silvered reflecting surfaces form an angle of about 
45 deg. with one another, and the two transmit- 
ting surfaces an angle of about 90 deg. The object 
is to reflect the emergent ray, or pencil of rays, 
at a constant and invariable angle Gabout 90 deg.) 
with the incident ray, or pencil of rays. Owing to 
the well-known law that, in the case of two con- 
secutive reflections, the angle between the incident 
and reflected ray is exactly double the angle in- 
cluded between the two plain mirrors, this angle 
is not in the least degree affected by the rotation of 
the optical square about a vertical axis, as happens 
when the tube T, T buckles horizontally owing to 
mechanical strain or one-sided heating under a hot 
sun. Therefore the angles of reflection a, and ay, 


or the base angles of the range triangle, keep con- 





stant on the same object either when the instru- 
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ment itself rotates or the optical squares rotate 
with respect to one another. 

The effects of vertical buckling of T, T will be 
dealt with later. 

Inside T, T is mounted another much shorter 
‘tube ¢, t, or the telescope tube, carrying two objec- 
tives O, and O,, one at each end, and an arrange- 
ment of prisms p, and p, at the centre, to reflect 
the two images into the eye-piece E, where they 
are simultaneously viewed. The arrangement of 
prisms p, and p, (shown larger in Fig. 3) is the 
older and simpler arrangement, and the nature of 
such prisms, so long as they are immovably fixed 
together, does not in the least d affect the 
reasoning shortly to be brought forward. The 
upper right-angled prism totally reflects off its 
hypotenuse h,, the ey" of rays coming from QO, 
to the image, which is formed on the front flat 
polished surface f;. Likewise, the other similar 
prism, placed below, but turned the other way, 
totally reflects off its hypotenuse h, the pencils of 
rays from the objective O,, and this image is also 
formed upon the front polished surface f,. (See 
Figs. 3 and 4.) 

Viewed through the eye-piece E, with its erector 
prism p;, which focuses upon the surfaces f, and 
Jo, and erects the images, the two prisms show, as 
in Fig. 4, the fine junction line a, b, forming what 
is called the halving-line. If the instrument is 
directed towards a weather-vane, for instance, and 
the optical squares are correctly levelled, and the 
telescopes aligned correctly, then the image of such 
weather-vane will be formed partly above and 
ey below the halving-line; thatis, in the upper 
ialf of the field the upper part of the weather- 
vane shows, which is the view seen through O, and 
the right-hand end of the base, while in the lower 
half of the field the lower portion of the weather- 
vane is seen, which is the view obtained through O,, 
and the left-hand end of the base. Now Z is an 
achromatic prism of small angle, which can slide 
to and fro between O, and p,, and R is another 
prism which can slide between ©, and p,, and 
works in conjunction with a long straight scale of 
ranges, or else a spiral scale on a drum. 

Both the prisms R and Z give a certain fixed 
angular deviation d, so that the linear value of the 
lateral displacement of the image formed by the 
rays passing through each prism to the focus is 
clearly D d, where D is the distance of R or Z from 
the focus at f. When the instrument is directed 
to an infinitely distant object, such as the moon, 
then R, the range-finding prism, lies close up to the 
reflecting prism p,, where it has its minimum effect, 
and at which point the reading of the scale is 
infinity (for zero parallax), while the zero prism 
Z is traversed to and fro until the two images in the 
upper and lower parts of the field respectively 
come into horizontal coincidence, so that no sepa- 
ration parallel to the halving-line a — b, Fig. 4 (or 
to the length of the instrument), can be detected. 

If the instrument, still set at infinity, is then 
turned towards a finitely distant weather-vane, it 
is clear that if the right-hand telescope O,, p, shows 
the upper half of the vane about the middle of the 
field, as in Fig. 4, then the left-hand telescope must 
show the lower part of the vane to the right hand 
of the upper image ; for, owing to the measurable 
parallax, the rays from the vane will enter S, in 
the direction of the dotted line (Fig. 2) instead of 
the solid line, and this dotted line will be reflected 
off S,, as shown, into the telescope O,, Be and the 
image will fall to the right hand at /. © separa- 
tion between the two images is the measure of the 
parallax, and if the range prism R is traversed 
towards the objective O,, a point will be found 
where the two images come into perfect coincidence, 
when the correct range is indicated on the scale. 
This scale is, of course, divided by observation upon 
a properly worked out a scale placed at some 
fixed distance away from the instrument. 

If either of the two optical squares rotates about 
an axis pointing towards the object sighted upon in 
the least degree more than does the other at the 
other end, owing to uneven vertical buckling of the 
outer tube T, the result is what is called a halving 
error. Supposing the instrument is correctly ad- 
justed, it then shows a distant object like Fig. 5a. 
There is no halving error, and the image is con- 
tinuous over the halving-line a—b; but if the 
image shows like Fig. 5b, then we have a halving 
error of excess—either the upper or the lower 
image shows too much, and a small portion of the 
image appears both above and below the halving- 
line. If, on the other hand, the image shows like 
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Fig. 5c, we then have a halving error of deficiency, 
either the upper or the lower image showing too 
little—that is, there is a portion of the image which 
does not ap at all. It is obvious that so long 
as we are taking observation upon objects having 
vertical outlines perpendicular to the halving-line, 
no error in range-reading can result from a halving 
error ; but if such lines are inclined at an angle d 
to the perpendicular, then clearly the angular error 
in reading due to a halving error is expressed 
by H tan d, H being the angular value of the 
halving error or error in the vertical coincidence of 
the images. This halving error is always easy to 
detect, but needs watching, and is easily and in- 
stantaneously corrected by a small milled head 
being provided, which causes one of the optical 

uares to rotate slightly about an axis in the 
plane of the range triangle, and preferably pointing 
towards the distant object. 

This is quite sufficient to explain the essential 
ae ng of the Barr and Stroud 9-ft. base range- 

nder without entering into exact details. 

I propose in my next article to discuss the effects 
of changes of temperature upon this form of con- 
struction, and their results upon the range-readings. 








AMERICAN PeTROLEUM.—The largest quantity of petro- ' 
leum produced in the United States of eon made 
last year, the output amounting to 116,000,000 barrels, 


which is 40,000,000 more than in previous year. 
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SOME FRENCH MACHINE-TOOLS AT 
THE FRANCO-BRITISH EXHIBITION. 


(Concluded from page 610.) 


At the Franco-British Exhibition, now closed, 
two French firms had stands with a considerable 
number of wood-working machines—Messrs. Pan- 
hard and Levassor, of Paris, and Messrs. Guilliet, 
Fils et Cie., of Auxerre (Yonne). We select for 
illustration a few machines by the former firm, 
commencing with a band-saw, Figs. 34 and 35, 
with pulleys of 1 metre diameter. The fast and 
loose pulleys A, making 500 revolutions per minute, 
are mounted on the lower spindle. The upper 
band pulley is fixed on a shaft carried in swivel- 
bearings, permitting it to accommodate itself freely 
to the saw. Guides are placed above and below 
the table for the blade to run in. Self-acting feed 
to the timber is provided by a set of rollers, three 
driven ones at the side B and three idlers at C. 
The set at B are driven by spur-gears from bevels 
off a shaft D, which is belted from another, FE, 
actuated by a friction roller which receives its 
motion from a plate or bowl F belted from a small 
pulley on the shaft of A. By moving the roller across 
the face of F various speeds may be given to the 
feed-rolls, These rolls, it may be noted, are fluted 
spirally instead of straight across, as is frequently 
the case. It is claimed that the spiral flutes feed 
the timber more smoothly and indent it less, This 
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feature may be seen on other machines in the 
French Section, including planing-machines of 
various kinds. The rolls at C may be moved to or 
froin their head, to accommodate various thick- 
nesses of stuff, by turning the screw G. 

Messrs. Panhard and Levassor also make band- 
saws for metal, of which two examples were exhi- 
bited, one with pulleys of 1 metre diameter, the 
other having pulleys of 1.25 metres diameter. The 
smaller machine, Figs. 36 and 37, is driven from a 
countershaft at A, making 100 revolutions per 
minute, and having a three-stepped cone belted to 
the cone B, which drives through a pinion and spur- 
wheel the lower band pulley. The upper pulley is 
fitted similarly to that in the previous machine, 
with swivel bearings. The work is bolted to the 
T-slotted table C, which can be moved in either 
direction by handles, and there is a self-acting feed 
through pulleys D and E to the worm gears at F, 
which transmit the motion to the tables. A pump 
is fitted at G to provide constant lubrication. 

The Jarger machine, Figs. 38 and 39, has its 
countershaft A set on the ground level, driving 
through stepped pulleys B and C, whence a pinion 
drives the wheel D. A recent addition to the 
upper pulley arrangement is a pointer and scale E 
for indicating the tension on the saw, dependent 
cu how much the upper bearing is raised. The 


power feed to the table F is-from pulley G to the 
pulley H, and thence through spur-gears (not shown) 





Fic. 40. Srx-Currer Woop-Pianinc Macuine. 


to the table-screw. Underneath the machine a 
concrete-bottomed pit is formed, lined with masonry 
at the sides, which forms a reservoir for the lubri- 
cant, drawn up the pipe J by the pump. 

Three types of wood-planing machines were shown 
by the same firm, two of these for working on one 
face of the timber, and a six-cutter machine for 
planing all four faces of a plank or flooring- board 
simultaneously. The last-named machine, shown 
by Fig. 40, carries six-cutter spindles, which are 
lettered up in the illustration. The references to 
the latter are: A, feed-rolls advancing the timber, 
these rolls being spirally fluted. B, under-cutter 
spindle, roughing off the bottom of the board. O, 
two vertical spindles, one on each side, planing or 
beading or tonguing the edges of the stuff. D, 
upper spindle, roughing the top of the board. 
i ditto, finishing; and F, ditto, finishing the under- 
side of the board. The rates of feed can be made 
either 12, 18, or 24 metres per minute. Timber u 
to 350 millimetres (14 in.) in width by 150 milli- 
metres (6 in.) thickness can be admitted. The driv- 
ing countershaft is situated at G, and the various 
belts go from the different — to their respec- 
tive ones on the machine. The lever H is used for 
starting and stopping the machine, operating a cord 
which moves the belt-shipper on the countershaft. 





J is the lever for starting and stopping the feed, 
K the wheel for altering the feed-rolla, L and M | 
for altering the height of the spindles Eand D, N | 








varies the pressure of rollers above the timber by 
the vertical spindles ; O and P vary the cut of the 
lower spindles B and F. The firm also showed some 
other machines, including cutter-grinders. 

Messrs. Guilliet, Fils, et Cie. exhibited various 
band-saws, among which we noticed some with the 
upper pulleys constructed very lightly, with iron- 

arms, screwed and nutted to the bosses and 
rims, while the lower pulleys are of cast iron, as 
usual. This allows the top pulleys to run very 
lightly, and lessens risk of fracture of the saws. 
A machine for forming wheel-spokes and similar 
objects is provided with a slide, moving on a bed, 
and carrying the blanks between centres, while 
the cutters are set overhead, and move up and 
down as they are coerced by a roller bearing on the 
pattern-piece. Planers, vertical-spindle moulders, 
mortising-machines, cutter-grinders, &c., were also 
shown; but in the absence of photographs or draw- 
ings, we cannot go into details of construction. 





BEVEL-GEARED LIVE BACK-AXLES 
FOR MOTOR-CARS, 
(Continued from page 605.) 

In all the arrangements of axles so far discussed 
tubes are used to form the outside of the casing, and 
these have at their ends castings or stampings to 
carry the brakes and form the spring-seats. In place 
of ordinary parallel tubes, tapered ones are often 
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used, as shown in Fig. 10. The intention of this 
is no doubt to make the tubes stronger in the 
middle, where the bending moment is greatest. If 
there is no tie-rod under the axle, the bending 
moment no doubt increases slightly, but, as will 
be seen from the diagram of bending moments, 
Fig. 4, page 604 ante, this increase is very small; 
and as the strength of a tube of given thickness 
increases as the square of its diameter, the increase 
in diameter necessary would be very slight. For the 
axle shown by Fig. 1, page 603 ante, the increase in 
diameter would be under } in., and it would be much 
cheaper to make it the same diameter all its length, 
and strong enough to take the maximum stress. 

The extra weight would be negligible, but if 
this is objected to, the axle could be made of parallel 
tube, tapered in thickness, Where the tubes are 
tapered a great deal, as is often the case, it is cer- 
tain that they must be very unnecessarily heavy. 
Basides this, the large diameter where they are 
connected to the middle casing entails very large 
flanges to connect them, and these and the neces 
sary bolts add considerably to the weight. 

Where there is a tie-rod under the axle the 





Fig. 10. 


This is, however, expensive, and it is more usual to 
weld it together in some way. It might be possible 
to make it of thick tube, opened out in the middle 
to form the ring, and afterwards machined to size 
at the ends. It might, of course, also be cast in 
strong bronze or steel. 

In some of the axles of this pattern, as actually 
made for pleasure cars of quite moderate weight, 
the ring is formed of solid steel about 2 in. by jin., 
and it is quite clear that in this case it is nothing 
like as light as the ordinary design. Probably the 
lightest plan is to make the ring of thin channel 
section, or else to have it of thin flat section, and 
so arrange the castings that they stiffen it. 

Although the plan of having the centre-piece of 
the axle of one piece of steel seems very attractive, 
it is doubtful whether the whole can really be made 
any lighter than the arrangement shown in Fig. 8, 
page 604 ante. If a tie-rod be used, the axle forms 
a trussed girder, and the tubes and centre casing are 
simply compression members. With the forged 
centre-piece the bending moment, on the other 
hand, is not generally relieved by a tie-rod, and the 





ring must be made strong enough to take it. 
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grcatest bending moment on the tubes is at the 
end of the tie-rod, and from there to the casing 
the tube acts mainly as a strut, and in this case the 
tapering does not appear to have any justification 
whatever. It is true that the tube forms a part 
of the casing, but as this has to be brought nearly 
to the centre of the axle to take the bearings, there 
is no saving in weight there. There is also a little 
saved in the webs on the side of the gear-case, but 
these weigh very little, and nothing like the extra 
weight of the tubes and flanges. The tapered tubes 
are very expensive in any case. 

If it were desired vo avoid stresses on the sides 
of the gear-case, the best plan would seem to be to 
have a compression strut to the top of the casing, 
as well as a tie-rod underneath. It is very doubt- 
ful, however, whether this would, on the whole, be 
lighter than simply making strong enough webs, 
and it would be pretty sure to be more expensive. 

There are several alternatives to the plan of 
fixing tubes into the centre casing to form the axle. 
One is to make the two end tubes in one piece 
with a ring forming the centre piece of the casing, 
the whole being a forging. This has a casting, both 
in front and behind, to make the casing, as shown 
in Figs. ll and 12. This arrangement is virtually 
that of Fig. 8, page 604 ante, with a separate piece 
in frontas well as behind. The centre piece forming 
the ring and tubes can be made in several ways. 
The best way no doubt is to cut it out of a solid 
slab and turn and bore the ends to make the tubes. 





tie-rod be used, the forging cannot conveniently be 
made with webs on it to take the compression stress, 
as in the casting. It is true that the bosses, or 
flanges, for fixing the tubes to the casing are done 
away with, but, on the other hand, there is an extra 
flanged joint the whole diameter of the casing, which 
will be considerably heavier. The axle of the type 
of Fig. 11 will be certainly very much more expen- 
sive than Fig. 8, as there are still the two castings, 
while there is the expensive forged loop in addition. 

A plan sometimes used is to make the axle with a 
joint running from end to end, as shown in Figs. 13 
and 14. This joint may be either vertical, as shown, 
or horizontal. In the latter case the whole of the 
axle parts can be carried on the top half, the bottom 
being only an oil-cover, as in the case of crank- 
chambers. The former will, however, be the 
stronger for its weight, as the web being vertical 
stiffens it against the vertical bending stresses. 
These axles have been made of pressed steel, but 
are more often made castings. 

The practical difficulty in this type of axle seems 
to be to make a good attachment for the springs if 
the axle is really split from end to end, and for 
this reason the end part is often made solid, as 
shown. In this case it is really not so accessible 
as in Fig. 8, as there are a great many more bolts 
to undo to get at it, and nothing can be removed 
which cannot be in Fig. 8. If the joint is hori- 
zontal, it is no doubt possible to make a spring 





| attachment on the top half, and so arrange that all 
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the parts can be taken out from underneath; but 
even then it is not very easy, and as the flange of 
the joint does not stiffen the axle against the vertical 
bending stresses, webs will have to be provided, 
which increase the weight. 

Altogether it appears not to be so satisfactory as 
Fig. 8. If making the axle in one casting be not 
objected to, there is no reason why the tubes in 
Fig. 8 should not be cast in one with the centre 
casing, and this would be lighter than fixing them 
in. Such long castings are, however, generally 
avoided, owing to the liability to flaws from con- 
traction. 

Another arrangement for taking the stresses off 
the centre casing is shown in Fig. 15. In this 
there is a steel axle, which forms at the ends the 
tubular supports for the wheels. In this type the 
tube-casings, from the casing to the outside bearing, 
are generally omitted. This forms a perfectly sound 
construction if well carried out, but it is again doubt- 
ful whether it can be made as light as Fig. 8. The 
centre portion of the steel axle is generally made 
of H section, as shown, as this is the lightest for its 
vertical strength. Itis, however, very weak indeed 


Fig. 11. 
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for the horizontal bending moment, and it is prob- 
ably for this reason that it is generally made very 
much stronger than appears necessary for the 
vertical load. Even for the vertical load only it 
is not clear that it is lighter. The depth of the 
H axle to carry a ton is usually about 24 in., 
while the ordinary axle and tie -rod forms a 
trussed girder about 7 in. deep, and should be the 
lighter. In fact, the only parts saved, as com- 
pared with the ordinary type, are the tube-casings 
to the axles and the tie-rod underneath, and it is 
quite clear that this gives very little margin for 
making a strong enough forged axle. The casing 
can, of course, be split in any way desired, and 
not necessarily as shown. This axle will be pretty 
certain to be considerably more expensive than 
the ordinary, owing to the expensive forging 
required. 

If it is desired to take the bending moment ona 
forging instead of on the axle-casing, the best plan 
would seem to be to adopt a modification of the 
traction-engine axle. This has frequently been 
used both for cars and lorries, where the drive is by 
chain or spur-wheel, but very seldom for a bevel 
drive. In this case there is a revolving axle which 
runs from one wheel to the other, and this has 
one of the driving-wheels and one of the differential 
wheels fixed on it, the others being fixed to 4 
sleeve. : 

Fig. 16 shows the adaptation of this to a bevel 
drive. The left-hand driving-wheel and differential 
wheel are fixed to the axle, and the right-hand ones 
to a sleeve ; but thereis no reason why both should 
not be fixed to sleeves if desired, and this is some- 
times done. It is, however, lighter to fix them to 
the axle itself, as the sleeve to take the twisting 
stress, and the axle to take the bending stress, are 
heavier than an axle strong enough to take both. 

This design has some considerable advantayes 
over the ordinary type, in which the bending 
moment is taken by the casirg, and the fact that 
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it is taken by a straight forged bar, or tube, natu- 
rally appeals to one. In practice, however, there 
are several difficulties. The axle must itself be 
strong enough to take the maximum bending 
moment at the middle of the axle, which is far 
greater than that due only to the overhang outside 
the bearing, and consequently it must be a good deal 
larger in diameter. This entails the sleeves being 
of large diameter, and as it is impossible to fix the 
wheels to very thin tube, they must also be heavy. 


braking should be taken by the radius rod. If the 
springs are brought very close to the wheel track, it 
is, however, difficult to arrange for the arms carry- 
ing the brake to be fixed to the tube, as there is 
very little clearance between the spring seat and the 
brake-drum, and it is often most convenient to fix 
them to the spring-seat itself. In this case, when 
the brake is applied the torque will make the 
spring-seat rotate very perceptibly round the axle, 
and if this action tightens the brake, it will cause its 








This again increases the diameter of the bearings 
and spring-seats, and consequently their weight. 
There must be a casing for the gear in any case, and 
the only parts really saved are the tubes of the 
casing and the tie-rod. It seems very doubtful 
whether making the axle strong enough to take the 
bending stresses will not entail more weight than 
providing these and webbing the casing. Some 





action to be very sudden and unpleasant. 
minimise this the brake-lever should be so arranged 
that the brake-cord leads as nearly as possible 
straight towards the centre of the axle. 
above or below, its action will be unsatisfactory 
either backwards or forwards. 


on the spring-seats, the top attachment being on the 


To 


If it leads 


Fig. 1, e 603 ante, shows the brake-arms cast 








Fig. 15. 
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provision must also be made to prevent the sleeve 
seizing on the shaft, as it may do, if both are mild 
steel with nothing between. Ball-bearings are shown 
for the outside of the axle, as plain ones would be 
difficult to lubricate. This axle will probably not 
be any more expensive than the ordinary type, and 
is possibly capable of further improvement. The 
centre axle might be made lighter for its strength 
from tube, and it is possible that it might be so 
arranged that the outer end was tapered down, so 
that the sleeve might be used to take the bending 
stress at the outside bearing. It seems very diffi- 
cult to make it so that it is as accessible as Fig. 8, 
as the through axle prevents the differential or 
crown wheel being taken out without dismantling 
the whole, 

The tubes of the ordinary pattern axle must have 
at the end a casting or stamping to take the brakes 
and springs. In order that the car should ride 
easily on the springs, the seating should be so 
arranged that the tubes can revolve. The axle 
must have a radius rod, as will be explained 
later, and it is necessary that the springs should 
not interfere with its action in any way. On the 
other hand, the brake attachments should theoreti- 
cally be fixed to the tube, so that the torque from 























spring-cap. The spring-seat is slipped on to the axle- 
tube, and held on by a nut. Ifa ball-bearing is used, 
the seating for it can either be cast in the spring-seat 
or made in the nut which holds the latter on. The 
brake-arms should theoretically be of H section, but 
are often of T section for convenience of casting or 
stamping, the difference in weight for the same 
strength not being great. 
for lubricating the spring-seat where it rotates on 
the tube ; generally a grease-cup is provided. 

The main variation in the outside ends of axle- 
tubes is in the manner of taking the weight on 
the road-wheels. In many modern pleasure-ears 
the wheels run loose on the outside of the tubes, 
and the revolving-axle only transmits the twisting 
stress from the differential to the road-wheel. This 
construction is claimed to be ‘‘ stronger,” as the 
revolving axle does not have to carry any weight ; 
but it is quite evident that strength is simply a 
matter of size of parts, and that it is possible to 
make a revolving axle strong enough to carry any 
weight required with absolute certainty of not 
breaking. 


the arrangement with the weight carried on the 
tube can be made lighter for a given strength. The 
easiest way of seeing this is to compare two axle- 
ends to carry the same weight. Taking the axle we 
have been considering, the ends will be asin Figs. 17 
and 18 respectively. In these, asalsoin Figs. 19 and 
20, approximately the same length of. the axle and 


There should be means | 


In fact, all really heavy weights are | 
so carried. The sole question, therefore, is whether | 


tube from the wheel-track is shown, so as to make 
them comparative. In these ball-bearings are shown, 
as it is most usual to use these when the weight is 
carried on the tube. It is very obvious that the 
tube must be longer and heavier, and also the hub, 
and the only question is whether the axle itself can 
be lightened enough to compensate for this. To 
take the bending stress, as well as the twisting, the 
axle must be 1§ in.; while if it only has to take the 
twisting stress, it need be only 1} in. If the larger 
axle were made parallel, the saving with a 4-ft. 6-in. 
track would only be 6 lb. There is, however, no 
reason why it » bath be parallel, and, if tapered 
down to the differential, there is only a saving of 
3lb. It is very evident from the figures, which 
have the metal parts hatched so that the com- 
parative size can be seen, that the extra weight of 
the tube and hubs will be a great deal more than 
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this ; in fact, so far from there being any saving of 
weight, there is an extra weight of about 31 lb., 
or over a quarter of a hundredweight, per axle. 
Although this is not a very great amount on the 
whole car, it is an addition of nearly 20 per cent. to 
the axle, and it must be remembered that it is not 
carried on springs, and, therefore, has a considerable 
effect on the wear of the tyres. 

It will be seen that in the construction shown 
the carrying of the weight on the tube involves the 
use of six extra rows of balls in the axle, which is a 
serious increase in complication. This is because 
it is necessary to provide for the thrust in going 
round corners and on sloping ground. Where the 
weight is carried on the revolving axle, this is 
taken by the thrust bearings, which are in any case 
provided in the gear-case to take the thrust of the 
gear. In many cases the thrust bearings in the 
hub are omitted, and the wheel carried on two rows 
|of balls only, as Fig. 19. In this case a slight 
amount of weight is saved, but the thrust is taken 
on the sides of the grooves, which is quite contrary 
to the teachings of the best authorities on ball- 
bearings, and although many of these bearings 1un 
very well, broken balls are not unknown. 

There are several very distinct practical dis- 
advantages in carrying the weight on the tube. 
The base on which the wheel rests is only equal to 
the distance apart of the rows of balls, while when 
the wheel is carried on the revolving axle the base 
is about half the width of the car. One result of 
carrying the weight on the tube is that any side 
| pressure on the wheel puts a very great pressure 

on the ball-races, as does the use of a spare wheel 
in case of puncture. A side pressure of 200 lb. on 
the tyre increases the pressure on the ball-race 
by over 1100 lb. in Fig. 18, and by only 155 Ib. 
in Fig. 17. Similarly, the use of a spare wheel 
4} in. outside the colleeny one (centre te centre) 
increases the side pressure by 1600 lb. in Fig. 18, 
‘and 215 lb. in Fig. 17. In case of accident, the 
comparatively thin tube is much more likely to be 
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THE LIETZENMAYER CRUDE-OIL ENGINE AT THE PRAGUE EXHIBITION. 
CONSTRUCTED BY MR. F. RINGHOFFER, ENGINEER, PRAGUE-SMICHOW. 
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damaged than the solid axle, and is much more 
difficult to straighten or repair. Making the shaft 
carry the weight, as well as transmit the twisting 
stress, has the advantage that there is much more 
margin to meet a temporary increase of either 
separately. A temporary increase in bending 
moment from excessively sloping roads, accident, 
use of spare wheel, &c., generally takes place when 
there is little twisting moment, and consequently 
may be very great without stressing the axle above 
the calculated maximum, whereas any increase in 
the bending moment on the tube increases the 
stress proportionately. 

Where plain bearings are used the increase of 
weight is not so great as with balls, but is still 
considerable, while the difficulty of getting a satis- 
factory base is greater. In short, the plan of 
taking the bending moment on a short bearing on 
a tube is inferior in every way, and would not be 
tolerated in any machine which had to do really 
hard work and run continuously every day, such as 
a big crank-shaft or locomotive driving-wheel. It 
originated in the extremely bad design of the outer 
ends of the axles of some of the earlier cars, many 
of which had excessive overhangs, and instead of the 
axles being enlarged at the part where the bending 
moment comes, they were reduced, and even had 
screw-threads or shoulders turned on the reduced 
portions. Naturally, some of these broke, and it 
was more convenient to the makers to say that the 
principle of construction was defective, and to devise 
a new one, than to admit that the principle was 
right, but that they were incompetent to design the 
details or make any calculations of stress. It is no 
doubt possible to make an axle with the weight 
carried on the tube quite satisfactory, at all events 
for a pleasure car, if it is made heavy enough, and 
as there is a fashion for the arrangement just now, 
makers make what they can sell. But for commer- 
cial cars the case is quite different, as they have to 
run many more hours a week, and the extra cost of 
tyres due to the unsprung weight is of importance. 

A plan sometimes used is shown in Fig. 20. 
This is really similar to Fig. 17, with the inner ball- 
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race fixed instead of revolving, but has the advan- 
tage that it may be easier to get a large ball-bearing 
in without a clumsy end to the tube. It also 
enables the makers to tell the buyer that ‘‘ the 
weight is carried on the tube” without putting in 
such a clumsy hub as those shown in Figs. 18 and 19. 
The revolving axle, of course, takes the bending 
stress as in Tig. 17, and must be made strong 
enough to do so. 

In the construction of the bevel-gear and dif- 
ferential, the most important point is the size of 
the crown wheel. There is such great diversity in 

ractice in this respect among different makers that 
it is difficult to see any relationship between the 
size of the crown wheel and either the weight or 
power of the car. In pleasure-cars the diameter 
varies from about 8 in. to14in. The great differ- 
ence in the sizes of crown wheels used by different 
makers is probably to a certain extent a matter of 
the ratio of gear used, as it is obvious that there is 
a limit to the smallness of the bevel-pinion. Thus, 
with a given sized crown wheel, the pressure on 
the teeth will be the same whatever the ratio of 
gear used, but the size of the pinion will be reduced 
as the ratio is increased. For a given weight, &c., 
therefore, a 10-in. crown wheel might be amply 
strong enough as long as the ratio of gear was not 
less than 3 to 1, as this would give a pinion over 3 in. 
diameter, yet it might be too small if a ratio of 
5 to 1 was required, as this would only give a 2-in. 
pinion, and either the teeth would have to be very 
small and weak, or else they would have to be very 
few in numberand would cut through the pinion. 

As it is now getting to be the custom to use 
large slower running engines, therefore such great 
ratios of gear are not required as used to be, and it 
seems as if, in many cases, the size of the crown 
wheels could be reduced with advantage. If made 
of suitable steel, the smaller crown wheels are amply 
strong enough, and though larger ones may wear 
somewhat longer, the small ones will run for many 
thousands of miles. It is probably not wise to add 
to the weight, and therefore to the wear of tyres, for 
the sake of prolonging this, as the saving in gear- 





wheels may be more than compensated for by the 
wear of tyres. Where great ratios are required, as 
in commercial cars, it would seem better either to 
have another reduction between the engine and 
axle, or else to use a worm and wheel, rather than 
have a very great ratio on the bevel. 


(To be continued.) 








CRUDE-OIL ENGINES AT THE JUBILEE 
EXHIBITION IN PRAGUE. 

Tue Jubilee Exhibition held in Prague this year, 
in commemoration of the sixtieth year of the reign 
of the veteran Emperor, Franz Joseph, was pro- 
moted to show the development which the industry 
and commerce of Prague and its suburbs have made 
during the present reign. 

Galicia, situated at the north-east corner of the 
Austro-Hungarian territories, is an oil-producing 
land; and, although the output of her wells is 
only 2.6 per cent. of the world’s production, she 
holds the fifth place of importance amongst the oil- 
producing countries of the world. Moreover, if 
figures dc not deceive us, she is likely to improve 
her position in this respect shortly, as in 1906 her 
soaliestinn was 133 per cent. greater than . 1900, 
roduction 


in spite of the fact that the world’s 
uring the 


had only become 45 per cent. greater 
same period of time. : 
During 1905 some 40,000 tons of crude oil were 
consumed as fuel in Galicia; but only 57.5 per 
cent. of this quantity was used at the wells them- 
selves. In Austria the consumption of refined oil 
as fuel amounted, in 1905, to 562 tons, as compared 
with 986.5 tons in 1904—a reduction of 43 per cent. ; 
whilst during the same time the consumption in 
oil-engines increased more than 33 per cent.—*.e., 
from 5528 to 7367 tons per year. BAY 
Such figures suffice to illustrate the flourishing 
condition of the Austrian oil industry, and to 
account for the interest taken in the question of 
using crude oil in internal-combustion engines, 
especially as it is to be had at about one-sixth to 
one-fifth of the price of refined petroleum. 
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The great difficulty experienced in burning crude 
oil in internal-combustion engines is due to the fact 
that, on account of it being very viscous, it is diffi- 
cult to spray, and that, unless finely divided, it is 
impossible to mix such heavy oils with the — 
of air required for complete combustion. If com- 
bustion is incomplete, solids are deposited upon the 
cylinder-walls, piston, and valves to so great an 
extent as to make continuous running a practical 
impossibility, and the smell of the exhaust is so 
obnoxious as to be a nuisance to all neighbouring 
establishments and dwellings. 

Up to the present the best-known crude-oil en- 
gine is that introduced: by Diesel in 1897.* This 
engine, on account of the nature of its oil-spraying 
device, is, however, at present only built as a ver- 
tical engine, and this is attended with disadvantages 
under certain conditions. Recent developments 
have mostly been directed toward the removal of 
this and some other disadvantages. The four-cycle 
system of working, and the slow introduction of 
the fuel into the combustion-chamber during a 
considerable portion of the working stroke, respec- 
tively adopted and introduced by Diesel, have, 
however, been retained. The prolonged introduc- 
tion of the fuel constitutes the distinguishing 
qualification of internal ‘‘ combustion ” engines as 
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opposed to ‘* explosion” engines, in which the 
whole charge of fuel is in the working cylinder at 
the time of ere and burned Hp eeu as 
far as the — of the propagation of flame permits. 

In the Machinery Hall tof the Prague Exhibition 
two crude-oil engines have been shown at work, 
both of 50 horse-power and both of the horizontal 
type. One of pt engines was exhibited at the 
stand of Mr. F. Ringhoffer, of Prague -Smichow, 
who builds the engine under licence of Mr. O. 
Lietzenmayer, of Munich. 

In appearance the engine, which is shown by 
Fig. 1, on the opposite page, is very similar to a 
well-designed gas-engine, excepting that two or 
three details, which with a gas-engine would be 
unnecessary, are to be seen, while some indispens- 
able adjuncts of a gas-engine are noticeable only by 
their absence. 

The engine-frame, of very strong design, is of 
the fork i7pe with the main bearings cast in one 
with the body of the frame. The’arms connecting 
the frame with the respective bearings are brought 
well up above the centre line of the engine, to 
reduce bending strains as far as practicable. The 
cylinder liner is pressed into the body of the frame, 
and abuts upon a collar at the back of the engine, 
but is seated on a round packing-ring at the front 
to allow of free expansion. The valve-head is bolted 
on to the body of the frame in such a way that it 
holds, for the sake of double security, the liner in 
place. The space between the liner and the frame 
forms an amply dimensioned water-jacket. The cast- 
iron piston is of the open-trunk type, very long, 
fitted with cast-iron rings, and lubricated from a 
special oil-pump. It moves, on the back stroke, 
practically to the end of the cylinder proper, leaving 
only quite a small amount of clearance. The com- 
pression chamber, therefore, is chiefly situated in 
the valve-head. 

The engine is provided with three valves only, 
these being: the air-suction valve above, and the 


* This engine, first built in 1894, was originally in- 
tended to burn coal-dust. Failing in this respect, is wes 


re-modelled, and brought upon the market as a crude-oil 
engine. 











exhaust-valve below the cylinder, and on the end 
of the cylinder, attached to a cover which closes 
the otherwise open —o- in the valve-head, 
the fuel-injection valve. e main valves above 
and below the cylinder can be got at for inspection 
or cleaning in a very short time, as after removing 
the valve-lever bracket from the air - admission 
valve, both it and the exhaust-valve may be drawn 
out vertically upwards. The exhaust-valve seat 
is formed in the valve-head body (as an inserted 
seat is liable to get loose through temperature 
variations), whilst the air-suction valve is seated on 
a sleeve inserted with the valve from above. This 
seat is cast in one with the bush in which the 
valve-stem is guided. 

The fuel-injection valve is situated at a place to 
which the fuel has no —. 4 is of the mitre- 
seated and, admitting only the spraying air, is 
not liable to get dirty or to become suliok 

The piston drives the crank-shaft by means of a 
connecting-rod of Siemens-Martin steel. Both rod- 
heads are of the marine type, and the distance be- 
tween the front end of the cylinder and the crank- 
cheeks is so great that, upon removing the cap from 
the crank-pin bearing, the piston may be drawn 
forward out of the cylinder, and brought to rest 
upon a special saddle, which, for this purpose, can 





Fig.4. ABOUT % LOAD. 













Fig. 5. AgouT & LOAD. 


MEP -4-8 
70:5 Lbs. Per Sq. Inch. 





Fig 6. 
VERY LIGHT LOAD. 
Scale, 8 "%m--1 Atmosphere. 
MEP=-2-8 heres, 
- 41:2 Lbs. Per Sg.Inch 










be inserted in the oil-well between the crank and 
the cylinder. 

The crank-shaft is carried in three two-part 
bearings, one close up on each side of the crank; 
the third, an outside bearing, beyond the fly-wheel, 
which is 2800 millimetres (9 ft. 2} in.) in diameter, 
weighs 4.5 tons, and reduces the coefficient of fluc- 
tuation to about one-fiftieth. From the other end 
of the shaft the side-shaft is driven through 2 to 1 
screw-gearing. 

Beyond the gear-wheel the main shaft carries a 
small crank and pin for driving the air-compressor. 
This auxiliary delivers compressed air for two pur- 

ses : firstly, for spraying the fuel ; and, secondly, 
for setting the engine in motion. It is a two-stage 
machine, with a trunk piston working in tandem 
with a prolongation of small diameter, which forms 
the high-pressure piston. Its cylinder is inclined 
at an angle of 30 deg. with the centre line of the 
engine, and is bolted to the vertical side of the 
frame in front of the main bearing, thus forming an 
integral part of the engine. In it air is normally 
compressed to 60 atmospheres pressure. The an- 
nular space formed at the end of the trunk-piston 
by the projection which forms the high-pressure 

iston is the low-pressure cylinder, and is un- 
jacketed ; it delivers air at 5 atmospheres pres- 
sure to an air-cooled intermediate cooler. The 
high-pressure cylinder draws air from the cooler, 
and forces it into the flasks provided for storing it. 
All valves are of the simple spring-loaded poppet 


type. 
om the side-shaft all the valves are worked, 


+ purpose. The starting-u 





and the fuel-pump driven. The vertical fuel-pump | 





is of simple construction, with its barrel open at 
both ends. In the lower end the mechanically- 
driven plunger works, whilst a second plu is 
inse’ at the upper end, and fitted with a lever, 
that it may, if necessary, be actuated by hand when 
starting up. The working plunger is driven at 
varying stroke, according to the load upon the 
engine, through a double eccentric; the primary 
eccentric, which in this case is the outer one, being 
joined by a link to the governor-casing, whilst the 
secon one can be turned upon the shaft by a 
** Doerfel” shaft-governor. Whilst at work, the 
speed of the engine can be adjusted withirt wide 
limits by means of a hand-wheel, which shifts a 
collar lengthwisé upon the shaft, and alters the 
tension of the governor springs. 

The valves are actuated by means of cams in the 
way usual with small gas-engines. The simple gear 
is well proportioned, and constructed with due 
attention to ease of erection and to accessibility in 
use. All the valves are closed by springs, and 
re by the valve levers pressing upon the ends 
of their stems with rollers provided for the purpose. 
No mechanical connection exists between the valve 
levers and stems. 

Special attention has been paid to the lubrication 
of the working parts. The main ings, and 
those carrying the side-shaft, are of the ring-oiling 
type. The main crank-pin and air-com or 
crank-pin are eiled centrifugally with oil from sight- 
feed lubricators. The piston pin receives its oil 
from a similar lubricator by means of a wiper. The 
eccentrics which drive the fuel-pump are also oiled 
eran A from a sight-feed lubricator deliver- 
ing into a hole drilled longitudinally through the 
centre of the side-shaft. 

Three air-flasks and two oil-tanks constitute the 
engine’s accessories. One of the former is requi 
to store air for starting the engine ; one to supply 
the air used for spraying the fuel into the combus- 
tion-chamber ; the third is only an emergency flask 
for use if, through any cause, the pressure in the 
starting-flask should fall below that required for the 
flask has a capacity of 
200 litres (7 cubic feet), the reserve flask is of the 


-}same size, whilst the one used in connection with 


the fuel-spraying apparatus has a capacity of but 
40 litres (1.4 cubic feet), The bodies of these flasks 
are drawn and rolled, each out of a solid steel 
ingot. The ends are electrically welded into place. 
The upper ends are fitted with screw-down valves, 
by which the flasks can either be connected amongst 
themselves, to the engine, or to the air-compressor 
at will. The bodies of the valves are machined 
out of well-forged blocks of Siemens-Martin steel, 
which material has proved less pervious than bronze 
or other cast metal. The normal pressure at which 
the air is stored is 60 atmospheres (850 lb. per 
square inch); occasionally, however, it rises to 80 
atmospheres (1140 lb. per square inch), so that the 
flasks are tested to 120 atmospheres (1707 lb. per 
square inch). 

The chief dimensions of the engine are as follow : 


Working cylinder: 350 millimetres (13.75 in.) in 
diameter, with a 500-millimetre (about 19 75 in.) 
stroke. 

Revolutions per minute : 185. 

Air-compressor : 160 and 60-millimetre (6.3 in. and 
2.375 in.) cylinder diameters, with a 170-millimetre 
(6.75 in.) stroke. 

Main beari : 170 millimetres (6.75 in.) in diameter 
by 320 millimetres (12.625 in.) in length. 

Conmecting-rod : 1350 millimetres (about 53 in.) long, 
with the crank-pin bearing 190 by 190 millimetres 
(7.5 in.), and the small.end beast g 125 millimetres 
in diameter by 170 millimetres (4.9 in. by 6.75 in.) 
in length. 


The starting-up and working of the engine, when 
once the flasks are charged with air at sufficient 
pressure, is as follows:—The engine is barred 
round until the crank is just past the dead-centre 
at the beginning of the combustion stroke; a 
roller on the lever which actuates the fuel-sprayin 
valve is shifted so that it comes into contact wi 
an auxiliary cam which gives a late cut-off; then 
the air-valre on the starting flask is opened, Air 
enters the cylinder through the fuel-spraying valve, 
and drives the piston forward until exhaust takes 
place in the usual manner. After about two such 
working strokes, one stroke of the hand fuel-pump 
is sufficient to start combustion. The roller on the 
fuel-spraying valve-lever is then returned to its 
normal working ition, and the engine can be 
loaded up at will. If the engine must be started 
under load, the compression must be released 
whilst bringing it up to speed. This is done by 
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shifting the cam-roller of the exhaust-valve lever to 
engage with a second auxiliary cam which works 
the exhaust-valve, as in a two-cycle engine. 

Working normally, the cycle of events is as 
follows /— 

1. First forward stroke ; air suction. 

2. First backward stroke ; air compression to 
about 30 to 35 atmospheres (427 lb. to 497 lb. per 
square inch). 

3. Second forward stroke ; combustion and ex- 
pansion. 

4. Second backward stroke ; exhaust. 

During the fourth and first stroke the fuel is 
introduced into the fuel-chamber, which is in open 
connection with the combustion-chamber, and there- 
fore at about atmospheric pressure. During the 
second stroke the oil is warmed through the heat of 
compression, but is unable to burn owing to its 
heavy character and to its being in a compact state 
in a confined space. At the beginning of the third 
stroke the fuel is sprayed into the combustion- 
chamber, where it ignites and buros readily. Ex- 
pansion follows until release takes place, where- 
upon the gases are ejected during the fourth stroke. 

The above periods are timed as follows :—The 
air-suction valve opens 10 per cent. (linear) before 
the beginning of the suction stroke, and closes 
2 per cent. after the forward dead-centre is passed. 
The exhaust-valve opens 10 per cent. before the 
beginning of the exhaust stroke, and closes 1 per 
cent. after the piston has passed the back dead- 
centre. The air-valve for injecting the fuel opens 
4 per cent. before the beginning of the combustion 
stroke, and remains open during the first 10 per 
cent. of the stroke. The same valve cuts off at 35 
per cent. of the stroke when starting up with com- 
pressed air. 

The cooling arrangements are as follow :—The 
water is first led to the high-pressure cylinder of 
the air-compressor, thence to the valve-head of the 
oil-engine, and then to the mantle round the cylin- 
der-liner, first travelling round that part of the 
cylinder in which combustion takes place, and then 
to the cooler regions. Upon leaving the engine 
the heated water can be led to two oil-tanks or run 
to waste. 

The oil-tauks, which should, with preference, be 
situated somewhat higher than the oil-pump, have 
a double bottom, through which the heated water 
from the engine circulates to make the oil more 
fluid. The oil is stored in an iron reservoir below 
the floor, and is raised to the tanks by means of a 
semi-rotary pump ; here it isstrained through wire- 
gauze on its way to the engine. The upper tanks 
hold enough oil for a twelve-hour run, but they can 
be filled upat any moment according to need. They 
are fitted with gauge-glasses and drain-cocks. 

The crude oil can be of almost any quality so 
long as solid matter is not fed to the engine. If it 
contains much paraffin, it must be heated sufficiently 
to keep the paraffin in a fluid condition. It may 
contain 2 to 4 per cent. of benzine, as usually pre- 
sent in Galician oil, but must not contain more, or 
pre-ignition takes place. For this reason it is often 
advisable to use crude oil which has already been 
freed of its paraffin and benzine, especially as such 
oil, being mechanically clean, is not apt to damage 
the piston and cylinder liner. 

An engine of the size exhibited requires 200 to 
210 grammes of fuel (10,000 calories per kilogramme 
=18,000 British thermal units per pound), and 
about’ 20 litres of cooling water per brake horse- 
power hour. The air-compressor consumes some 
3 to 5 per cent. of the indicated horse-power of the 
engine, of which the total mechanical efticiency— 
i.e., the ratio of the brake horse-power available 
to the indicated horse-power developed in the 
working cylinder—is 75 per cent. at normal full 
load, and about 70 per cent. at three-quarter load. 

Amongst others, the following advantages are 
claimed for engines of this t,;pe:—The fuel is fed 
into the engine at a time when the pressure in the 
fuel-chamber is a minimum (at about atmospheric 
pressure), permitting the fuel-pump to be driven 
at variable stroke in the way described, and result- 
ing in very exact governing. The spraying air has 
only to spray oil actually in the fuel-chamber 
within the cylinder, and not to force fuel into the 
engine against great pressure. The spraying-air 
admission - valve controls only the compressed- 
air inlet, and cannot, therefore, be fouled by the 
erude oil. No gauze or opening with fine holes, 
but only a single smooth-bore channel, is required 
to accomplish spraying, and is not subject to injury 
or stoppage by impurities in the oil fuel or by the 





use of viscous oils. Further, the fuel is not vola- 
tilised, but only pre-heated in the fuel-chamber, 
and does not, therefore, leave any deposit there. 
Combustion is stated to be perfect, so that the 
cylinder remains remarkably clean ; the chief cause 
of need of periodic inspection and cleaning is that 
the lubricating oil leaves a deposit between the 
piston-rings. Such inspection, however, is only 
needed once in six to eight weeks. 

By Messrs. Ringhoffer’s omen | we are able, in 
Fig. 1, page 644, to reproduce a photograph of the 
exhibited engine, while in Figs. 2 to 6, on page 
645, we give diagrams taken whilst we were present 
at the Exhibition. The engine was loaded by 


means of a low-lift centrifugal pump, driven from 
‘sad seen behind the fly-wheel in the photo- 


the 
grap 

The second engine, which was exhibited by J. 
Kudlicz, of Prague-Bubna, is very similar in general 
design to that already described. The frame, 
cylinder, valve-head, side-shaft, and air-flasks, 
are all arranged exactly as in the Lietzenmayer 
engine ; also the working pressures and cycles are 
practically the same in both cases. 

As exhibited, the air-compressor of the Kudlicz 
engine is belt-driven from an overhung pulley 
keyed to the main shaft beyond the outside bear- 
ing. The pulley contains the shaft-governor, which 
regulates the speed of the engine by varying the free 
lift of the fuel-pump suction-valve, as usual in the 
case of Diesel engines. The vertical fuel-pump is 
situated below the shaft, between the governor and 
the outside bearing. 

The valves, five in number, are all in the valve- 
head—the air-suction valve and the exhaust valve 
respectively above and below the centre line of the 
engine ; the fuel-injection valve on the end of the 
valve-head ; and the starting. valve and the safety- 
valve on the sides of the valve-head respectively, 
near to, and remote from, the side-shaft. 

The air-suction, the exhaust, and also the start- 
ing-valve are actuated by cams. The first and the 
fuel-injection valve are fitted with valve-bonnets 
which support and guide the valve-spindles above 
as well as below the point at which the valve-levers 
ype upon the spindles. The exhaust-valve and 
the starting-valve, however, have no outside sup- 
port ; and of these, the former is returned to its seat 
mechanically, a spring being interposed between 
the valve lever and stem to prevent the valve-seat 
being damaged if by any chance anything should 
become lodged between it and the valve. 

The fuel-injecting valve is actuated by an eccen- 
tric keyed to the end of the side-shaft. The 
starting-valve is put into and out of action by 
means of a hand-lever, which rotates an eccentric 
bush seated upon the pin upon which the bell- 
crank valve lever oscillates. One end of this lever 
is forked, to engage with a collar upon the valve- 
spindle, whilst the other end is free to approach, 
or recede from, the cam, according to the position 
of the hand-lever. 

Mr. Kudlicz, who has had considerable experi- 
ence with crude oil as fuel for various purposes, is 
of opinion that it can be more finely sprayed, and 
more perfectly burned, if it be mixed with water. 
His engine, therefore, is fitted with a simple cam- 
driven pump, which adds a certain percentage of 
water to the fuel as it enters the fuel-chamber at 
the end of the combustion-chamber. The water is 
contained in a glass vessel situated above the pump, 
and fed to it in drops, the number of which can be 
Fegulated at will as in a sight-feed lubricator. 

During the exhaust and suction strokes the fuel 
and water are fed into the cup shaped fuel-chamber ; 
here the oil, floating upon the water, is pre-heated 
during the compression stroke, and sprayed into 
the combustion-chamber as the injection-valve 
opens and admits air at the bottom of the cup- 
shaped fuel-chamber. 

he engine, the working cylinder of which is 
380 millimetres in diameter by 540 millimetres 
stroke, was officially tested at the Exhibition, and 
found to develop 50 brake horse-power when run- 
ning at 180 revolutions per minute. The oil con- 
sumption was 255 grammes (0.56 lb.) of crude oil 
per brake horse-power per hour, and combustion 
was complete, which latter fact is chiefly attri- 
buted to the addition of water to the fuel. 

We had the pleasure of visiting the works of Mr. 
Kudlicz, and there saw several crude-oil engines in 
course of construction. On examining one which 
was nearing completion, we observed that the 





engine is now built in a more compact manner, with 
the air-compressor as an integral part of the engine. 


Improvements have also been made in the valve- 
gear, and the governor and the fuel-pump placed 
upon the side shaft in such a way that the former 
governs by varying the stroke of the pump. We 
have been invited to be present when this engine 
is tested, as it is expected to give much better re- 
sults than those obtained with the engine in the 
Exhibition. Should these hopes be realised, we 
may possibly, at a future date, refer more fully to 
the improvements introduced. 
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Tur Concarte Inst1TvTE.—The first and second general 
meeti of the Concrete Institute will be held at the 
Royal United Service Institution, Whitehall, on Thursday, 
November 19, and on Thursday, December 17. At the 
meeting on November 19 a paper will be read by Mr. C. F. 
Marsh, M. Inst. C.E., on ** The Composition and Uses of 
Plain and Reinforced Concrete.” At the meeting on 
December 17 a piper by Mr. W. Dunn, F.R.I.B.A., will 
be read on ‘‘The Examination of Designs for Reinforced 
Concrete Work.” Standing committees have been ap- 
pointed on (1) Science; (2) Parliamentary Matters ; 
(3) Testing ; (4) Mass Concrete ; and (5) Reinforced Con- 
crete Practice. We are asked to intimate that the 
temporary offices of the Institute are at 1, maser 
Place, S.W., and that all communications should” be 
addressed to the Hon. Secretary, Mr. A. E 
M. Inst. C.E. 
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PRIVATE WATER SUPPLY IN LONDON. 


Or all the public services, especially those of a 
place like London, that of water supply is the one 
which would seem the least likely to fear the suc- 
cessful competition of private installations. The 
magnitude of the operations of the Metropolitan 
Water Board, the reliability and purity of the 
public su ply, not to mention the fact that the 
latter is already in possession of the field, are quite 
sufficient to raise doubts as to whether it would be 
commercially practicable for any private user to 
procure water except from the public mains. Many 
privateusers probably do not know that such @ 
course is possible, quite apart from the question as 
to whether it would pay them to adopt it. There 





Water Level 63:0": 
..11/0° 


(77.4) 280.0" 

is, however, as a matter of fact, almost no difficulty 
in sinking in any part of the London area a bore- 
hole which will furnish a copious supply of excel- 
lent water, and scores of such bore-holes are now 
in existence, even in the heart of the City. 
Their number, moreover, is rapidly increasing, as 
consumers are being driven to seek for some 
means of relief from the exorbitant charges 
of the Metropolitan Water Board. There was 
much abuse, not wholly dissociated from political 
motives, of the old Water Companies, and the 
agitation culminated in the formation of the 
Water Board which now controls the whole of the 
London supply. Londoners were promised many 
advantages from the change, but so far the effects 
have been rather the other way. The company 
Whips have been replaced by the Water Board 
scorpions, and there are very few water-consumers 
occuping large premises who would not gladly revert 
to the old condition of things. 

“he consequences of the change are felt, perhaps, 
more hardly in the City than elsewhere, for the 
enormous rateable value of property, combined 
with the fact that the water consumption in office 





‘itself it averages something like 150 ft. 





buildings is naturally low, causes the price paid per 
1000 gallons to become altogether excessive. For 
example, there are many buildings a a rate- 
able value of 20,0001. a year and over. On these 
the water-rate is taken as 5 per cent. of the rate- 
able valuc, with a rebate of 20 per cent., thus 
making a net rate of 4 per cent. Such buildings 
would therefore pay 800/. or more per annum for 
water, although not more than from 3 to 5 gallons 
per head are used per day, as against the 25 or 
30 gallons which is the average daily consumption 
of the population of an urban district. The cost of 
the Metropolitan water supply for offices such as 
those in question amounts to an altogether ridicu- 
lous figure per 1000 gallons of water actually used, 
so that there is no wonder at the grievances felt, or 
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at the desire for any alternative supply that may be 
available. 

As to the feasibility of procuring an artesian 
supply of water at any point of the London area, a 
few minutes’ study of the geological formation 
would be quite sufficient evidence, even without 
the direct proof afforded by the existence of 
the very large number of borings in successful 
operation. There is an excellent model in the 
Royal Geological Museum in Jermyn street svhich 
shows the various strata met with in boring 
and their thickness. Almost: immediately under 
the surface, comparatively speaking, lies the 
London clay, an impervious formation extending 
beneath the whole of the district. The thickness 
of the clay varies considerably ; but under London 
Beneath 


the clay are found beds of sand and gravel of no 


ivery great aggregate thickness, and under them lies 


chalk. This chalk is continuous with that out- 





cropping in Kent, Surrey, Hampshire, Wiltshire, 
Bucks, Sussex, &c., and is struck at a depth of 
about 200 fc. in London borings. It is from the 
chalk that almost the whole of the London well 
water is derived, for it yields excellent water, 
varying from 16 deg. down to only 5 deg. of hard- 
ness, and entirely free from contamination. The 
chalk layer is several hundred feet thick, and forms 
a water- bearing saucer-shaped stratum, carrying the 
impervious clay above it, and lying in the hollow 
of a water-tight bed of gault. Between the chalk 
and gault is a thin layer of upper green-sand, while 
below the gault the lower green sand usually found 
is not met with in London borings. Hence in the 
London area nothing is to be gained by going into 
or below the gault. 

The conditions, then, are roughly thus: We have 
a depression in an impervious bed of gault, which is 
lined with a thick layer of chalk, and upon this, again, 
is an impervious raft of London clay. The chalk 
— is large, and situated in agricultural locali- 
ties, where the population is sparse. Water absorbed 
by the outcrop percolates through the chalk to the 
centre of the basin, and will stand in a bore-hole 
at a level corresponding to that of the total hydro- 
static head. The clay-beds above form a water- 
tight flooring for London, and prevent any con- 
tamination of the underground water by drains or 
surface water. Thus everything is favourable for 
artesian supplies to be drawn from the chalk, and 
such water is excellont for all general purposes. 
It is known, however, by those who have made a 
special study of the London supply that a band of 
impervious chalk exists in the area, and from this 
little or no water can be obtained. This band, or, 
rather, wall, runs irregularly from east to west, 
and has certain branches, principally on the north 
side. The position of the wall has now been located 
at many points, but where it is met with, a supply of 
water can usually be obtained from the Woolwich 
and Reading beds or the Thanet sands, which lie 
immediately above the chalk. The number of 
bore-holes drawing water from the chalk are un- 
doubtedly lowering the level of the underground 
water, though accurate data on the point are not 
available. Whether the catchment area is hardly 
sufficient for the supply drawn off, or whether the 
permeability of the chalk is not great enough to 
allow the water to maintain itself at the original 
level in the wells, the fact remains that the level 
has in many places fallen within recent years, fo 
that although the supply is still available as freely 
as before, it has to be pumped against an increased 
head. If the second cause suggested is the correct 
one, matters will improve automatically, as the 
flow of water induced through the chalk opens out 
existing fissures and causes new ones. The lower- 
ing of the water level has been noticed particularly 
in the west and north-west districts. On the south 
side of the river the effect is not nearly so great. 

It is impossible to give the total number of deep 
wells sunk in the London area, but one firm alone, 
Messrs. ©. Isler and Co., Limited, of Southwark, 
have sunk over 120, yielding a total of well over 
500,000 gallons per hour. The depth varies with 
the locality and with the amount of water required, 
but the majority of the wells are between 300 ft. 
and 450 ft. in depth. The average depth may be 
put at 400 ft., this being only exceeded when the 
tertiary beds to be pierced, before the chalk is 
reached, are exceptionally thick, The smallest 

ractical bore for deep-well pumps is about 5 in. 
in diameter, but a diameter of 7 in. or 8 in. is 
usually about what is required, The wells should 
be lined continuously from the surface to a few feet 
into the chalk with sound mild - steel tubing with 
screwed joints, so that the wells are absolutely 
sealed against the infiltration of surface water. This 
precaution is vital to the purity of the supply. In 
boring, as soon as any stratum is reached which 
tends to fall in while being pierced, a guide-tube is 
driven down to hold the material back. Sometimes 
two or more such guides are required before the well 
is completed. hen the permanent lining is in 
position, the guides-tubes, which always reach to 
the surface, are pulled out, and the space occupied 
by them filled in, if necessary. The permanent 
lining is of constant diameter throughout, the well 
heing bored larger at the upper end to allow for 
getting this final lining down into place, when it is 
driven tightly into the top of the chalk. 

The level at which water stands in the London 
wells is usually somewhere about 180 ft. below 
the surface—that is to say, not far from the top 
of the chalk. From this point, of course, it has 
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to be raised, either by a pump or an air-lift. Each 
kind of plant has its peculiar advantages. The 
air-lift necessitates no machinery whatever below 
the ground ; all there is in the well being the air 
main and the rising main. These, whether concen- 
tric or side by side, occupy much less room than 
the rising main of a deep-well pump, so much so, 
indeed, that duplicate air-lift pipes may be in- 
stalled in the same bore. An air-lift may be used 
for sandy and gritty water which no other pump 
could handle, and all the machinery may be placed 
not only on the surface, but at any desired. dis- 
tance from the well. On the other d, with an 
air-lift plant deeper bores are needed for the same 
lift, as the portion immersed must be at least 
equal to the net height through which the water 
is raised. This, and the fact that the greater 
the depth the greater is the air pressure required, 
limits the economical use of air-lifts to circum- 
stances where the water-level is not too far below 
the surface. Their efficiency is low, and diminishes 
rapidly the greater the lift, although for such small 
amounts of power the question of efficiency is of 
quite secondary importance. Taking the over-all 
efficiency—that is, the ratio of indicated horse- 
power of engine driving the compressor to the pump 
horse-power—an efficiency of 40 per cent. is obtained 
with a 100-ft. lift, and 25 per cent. with a 200-ft. 
lift. The rapid falling off is due to the losses in 
the compressor with higher compression, and in- 
creased slip of the air through the water column. 

A rand deep-well and air-lift plant installed by 
Messrs. Isler is illustrated in Fig. 1, e 647, 
which also shows the various strata through. 
The well in question is of 84-in. bore, and sup- 
ee 11,500 gallons per hour. It is situated at 

pper Clapton, N.E. At 20 ft. from the surface 
the clay-beds were struck, amounting to 30 ft. in 
thickness. Lower down was found nearly 50 ft. of 
running sand, separated from the chalk by a thin 
layer of flint. The simplicity of the plant is clearly 
shown, the whole of the machinery consisting of 
a belt-driven compressor of the Reavell type, worked 
from existing shafting. To compare with this, and 
to show another typical section of the London strata, 
taken at Leman-street, E., Fig. 2 isgiven. In this 
case the bore-hole is 10 in. in diameter, and fur- 
nished with a deep-well pump. The hourly supply 
of the well is gallons. It will be noticed that 
there is no less than 126 ft. of clay above the sand 
_ and shingle beds. 

A common type of Messrs. Isler’s head-gear for 
deep-well pumps is shown in Fig. 3. A motor- 
drive, reduced through belting and double helical 
gear, drives a crank-shaft immediately over the 
bore-hole. Onthe outer end of the shaft is another 
crank, exactly opposite the first, from which are 
hung weights to balance the pump-rods. The 
balance-weights are guided hy shoes which engage 
with the vertical steel joists shown. The whole 
arrangement is compact, and might be made even 
more so were it advisable to mount the electric 
motor directly on the frames and have an all-gear 
drive. It is found, however, that driving with a 
belt in the first place is very much preferable, as the 
fluctuations of torque per revolution are so great. 

As to the cost and working expenses of an artesian 
well in London, the following figures, which refer 
to the plant put down by Messrs. Isler for a large 
hotel, may be given :— 

Cost of boring, lining, and testing a 
well 7} in. Scteunit Gene and 400° ft. 
deep, capable of supplying 7000 gals. 
per hour ... — sos ine 

Steam-driven air-lift plant 


£ sd. 


| $8 
ae 


o 


Total capital cost 


Cost of running 20-horse-power engine 
ten hours per day—say, per week ... 
Attendance, part time of driver and 
fireman ... in bes .. vas 
Oiland waste... 4 the 
Repairs and renewals, allowance 


|3 
coo Ww Ss 
— 
ans o 
pee So 


o 
So 


Cost per week ... 


Working cost per annum—say... 
5 per cent. depreciation on capital 


| 38]. 
foo 


o 
= 


Total annual cost 


Cost of mains water, 70,000 gallons per 
day at6d. for, say, 300 working days 
Cost of private supply ... : ae 


Bg [8 
coo 
cs 


i— 
=> 


Yearly saving .. ai --- 290 
or 414 per cent, interest on capital cost of 7002. 





The above are by no means unusual figures, and 


PUMP FOR PRIVATE WELL IN THE LONDON DISTRICT. 


CONSTRUCTED BY MESSRS. C. ISLER 


Figd. 


are borne out by many other installations in Lon- 
don. There are many instances where the charge 
for water is heavier than that mentioned, and the 

wer cost lower, in which case the saving effected 
is Lag eee gage J greater. For example, another 
large hotel in the West End was paying 900I. a 
year water rate. A well and pumping plant were 
installed at a cost of 800l., and the total cost of 
running this plant, including overhauling and 
repairs, was about . a year. Thus a saving of 
about 7007. a year was effected by a capital expen- 
diture of 8001. In this case the water used varied 
from 40,000 to 60,000 gallons per day, according to 
the time of year. Many of the large water-con- 
sumers naturally have suction gas, electric, or 
steam plant already installed, which could be used 
for pumping during certain hours of the day or 
night, in which case the cost of obtaining a private 
water supply is materially reduced. 








CrusHERS FoR LaporaTorRY Uss.—Some small-size 
paratus for use in laboratories has been brought out by 
the Sturtevant Engineering Company, Limited, 147, 
Queen Victoria-street, E.C., in sets of crushing and rolling 
machinery. The sets consist of a small roll-jaw crusher, 
of rolls, sample grinder, and laboratory screen. The roll- 





AND CO., LIMITED, ENGINEERS, LONDON. 


yore 


Fig4 


jaw crusher is made in two sizes,. 1} in. by 3 in. and 
2 in. by 6 in. respectively, the smaller ‘being for hand or 
power working, and the larger for power only. The 
screen is for hand or power driving. The capacities of 
the two sizes of roll-jaw crushers are respectively 751b. to 
150 Ib, and 2501b. to 6001b. per hour. The rolls have a 
capacity of 300 Ib. to 1000 Ib. per hour, and the grinders 
of 70 Ib. to 150 Ib. hour. The size of the screen is 
12in. by 24 in., and this has a capacity of 100 1b. to 1000 Ib. 
per hour, according to mesh. 


DEcOMPOSITION OF FERRO-SILICON.—Ferro-silicon, ferro- 
chromium, and ferro-titanium are generally regarded as 
highly refractory substances, and their analysis is hence 
a difficult operation. They can be fused with alkali salts ; 
but the platinum crucible may suffer as much as the 
alloy, and experiments with the red-hot alloy and 
chlorine gas are not pleasant to carry out. In a paper 

resented in October to the Paris Academy of Sciences, 

aul Nicolardot states that sulphur chloride, the sub- 
stance so much used in the rubber vulcanisation, readily 
attacks these alloys. Ferro-silicon is dissolved in a few 
minutes at 70 deg. Cent.; with ferro-titanium this tem- 
ture is also sufficient ; while ferro-chromium requires 
E ing up to 120 deg. Cent. The operation is per- 
formed in a retort on the coarsely ered alloy ; the 
temperature must not rise too bgh, lest the reaction 
become violent. ‘I'he observation is interesting in view 
of the extended use which is now made of ferro-alloys ; 
contact with sulphur chloride might cause an accident. 
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SURFACE-GRINDING MACHINES. 
CONSTRUCTED BY MESSRS. LUKE AND SPENCER, LIMITED, ENGINEERS, BROADHEATH, MANCHESTER. 























Fie. 1. 


We illustrate above two types of surface-grinding 
machines constructed by Messrs. Luke and Spencer, 
Limited, of Broadheath, Manchester. The machine, 
shown in Fig. 1, is built generally on the lines of a 
planing-machine, and possesses the rigidity and dura- 
bility, as regards wear, which are characteristic of such 
machines. It will take work up to 8 ft. 6 in. long by 
24 in. wide and 12in. high, the full width being 
worked without any overhang of the grinding-wheel 
head. The cast-iron guard protects the grinding- 
wheel, which is 14 in. in diameter by 2 in. wide, and is 
mounted on safety dovetail plates. The spindle of the 
wheel is of hardened steel, ground and lapped, and 
runs on phosphor-bronze bearings, 17 in. in diameter 
by 6 in. long. These bearings are tapered on the out- 
side and adjusted by nuts at each end, to take up 
wear. They are secured by hinged caps, so that the 
wheels may be changed as readily as possible. The 
grinding-wheel head can be canted a certain amount 
to either side of its central position. It is raised or 
lowered and fed on to the work by hand-gear from the 
side of the machine, the depth of the cut being adjust- 
able by means of a wheel graduated to half-thousandths 
of aninch. The table is fitted with adjustable stops 
for controlling the length of stroke, and the cross- 
traverse of the grinding-head is effected either by hand 
or power. All gearing is machine-cut and well pro- 
tected by detachable guards. 

lu Fig. 2 a surfacing-machine of different type is 
shown, this following somewhat the design of a milling- 
machine. It consists of a strong standard carrying a 
vertically adjustable table for the work. The table 
has an automatic traverse adjustable for length, and 
feed is put on by raising the table by means of a worm- 
gear and screw. The grinding-wheel has a recipro- 
cating motion as it revolves, so that it shall wear 
evenly, and the work consequently be finished truly. 
Moreover, the adjustable traverse of the wheel allows 
of work much wider than the wheel being surfaced. 
The method of obtaining this motion will be understood 
from the illustration. There is worm at the back of 
the machine which is driven by a spline from the 
spindle. This worm engages with a worm-wheel, 
which latter by means of an adjustable crank and 
connecting-rod motion causes the spindle to travel to 
and fro as it rotates. The machine weighs about 
~o{ cwt. and is arranged to be driven from an over- 
head countershaft belted direct to the pulley. 





_New Docks at SourHAMPTON.—It is announced that 

the London and South-Western Railway intends to apply 

to Parliament next — for powers to A pan ho new 

6 site proposed is Woolston, on 
of Southampton Water. 
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POST-GRADUATE LECTURES ON RADIO- 
TELEGRAPHY AND RADIOTELEPHONY. 
By Professor J. A. Fiemine, F.R.S. 


On Wednesdays, the 4th and 11th inst., Professor 
Fleming continued the Post-Graduate lectures he is 
iving on the above subject at University College, 
mdon (see page 577 ante). 

The lecturer remarked that at the present stage of 
discussion it would be convenient to prepare the way 
for a consideration of the action of the antenna in 
radiotelegraphy by a brief outline of Maxwell’s theory 
of electromagnetism and the confirmation of Hertz of 
some of its chief conclusions. 

In considering the phenomena of electricity we find 
it to be a necessary consequence of well-known facts 
that the state we call electrification of conductors 
involves a condition of strain in the surrounding insu- 
lator. Maxwell introduced the term “electric dis- 
placement” (D) to denote this state. It takes place 
along certain lines in the dielectric, and is said to be 
produced by electric force (E) in virtue of the di- 
electric quality of the insulator (K). If we suppose a 
sphere charged with a quantity (Q) of electricity, and 

isplacement (D) per unit of area, then we have 
4rr7D=Q, 


where r is the radius of the sphere, as an equation de- 
fining the displacement at the surface of the sphere in 
the insulator. The electric force (E) at the surface of 
the sphere is Q/Kr*, and hence 
KrtE=Q=47rD,or4r7D=KE. 

In mechanics we call the quotient of stress by strain 
the elasticity of the material, and we may, therefore, 
call the quotient of electric force by electric strain the 
electric elasticity of the material. Then, again, in 
magnetism we recognise that the state we call ‘‘ mag- 
netic flux” (B) isa state produced by magnetie force 
(H) in virtue of magnetic permeability 4, and the 
relation between them is B = » H. 

The magnetic and electric forces are, therefore, 
causes of certain states called ‘* etic flux” and 
‘electric strain.” In the next place we have to con- 
sider two functions of these forces or vectors called 
respectively their ‘‘ line integrals” and their ‘‘ curls.” 
The line in 1 of electric force along any line is 
obtained by dividing the live into short elements of 
length, multiplying each element by the resolved part 
of the force in that direction, and taking the sum of 
these products. The line integral of electric force is 
called ‘‘ electromotive force” and of magnetic force 
is called “ tomotive force.” If we take the line 
integral round a small area, and the quotient of this 
line integral by the area, the latter is called the 











Sarg oe 


Fie. 2. 


*‘ourl” of the vector. It can then easily be shown 
that the line integral of magnetic force taken round 
any conductor through which a current is passing is 
equal to 4 r times the total current through the area. 
Maxwell then enunciated the important principle that 
the electric displacement whilst changing is ¢quiva- 
lent to an electric current, and creates a magnetic 
force perpendicular to and embracing the changing 
displacement. Hence, if we denote by D the variation 
of the displacement with time, it follows that we have 
the relation _ 
4m D = curl of magnetic force H. 


Also we note that the change of magnetic flux through a 
conductor creates an electromagnetic force in that con- 
ductor. Maxwell assumed that this principle extends 
also to dielectrics. Hence from the relations between 
magnetic flux, magnetic force, electric displacement, 
and electric force we have the four fundamental equa- 
tions of electric magnetism, as follows :— 


K E =4*D = curl H. 


-uwH=-B=curl E, 
4uD=K EE, 
B=zH. 


Professor Fleming then showed how these equations 
might be applied to a particular case in which periodic 
electric and magnetic forces in the field were at right 
angles to one another, and deduced two equations con- 
necting the time and space variations of these forces 
with the qualities of the medium, as follows :— 

@H 1 @H 

d@ “pK da 
@E_ 1 @E 
at 


eK ae 
and gave solutions of these in the form 
E=Eysin2 x (+ — 4) 


H = Hy sin 2 (-5-— a) 
provided that 
a eK 


He pointed out that these differential equations indi- 
cate a wave-motion, which in its general conception 
may be taken to mean any change in a medium which 
is periodic in space and time, Hence it is clear 
that these fundamental equations of electromagnetic m 
indicate the possibility of making waves of some kind 
or undulations; but undulations imply somethin 

which can undulate, and the above equation showe 
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that the velocity of propagation u of the wave of the 


medium must be equal to — 1 , where vu is the per- 
V I 

meability and K is the dielectric constant of the 

medium. 

Although we do not know the absolute value of the 

rmeability and dielectric constant taken separately 

or any medium, we can discover the value of their 
product for any system of unite of mass, length, and 
time, and in the C.G.S. system of measurement it can 
be shown that the product » K for air or a good vacuum 
is equal to the number 1/9 x 10-”. Hence it follows 
that the velocity of propagation of an electromagnetic 
impulse through space must be equal to 3 x 10" centi- 
— per second, which is identical with the velocity 
of light. 

Although these principles were understood prior to 
1887, it was not uutil Hertz commenced his researches 
that any experimental proof was obtained of the possi- 
bility of creating electromagnetic waves. 

Professor Fleming then described the principal re- 
searches made by Hertz in 1888, and proceeded to give 
a mathematical sketch of the theory evolved by Hertz 
to explain the action of his oscillator, and the nature 
of the electric and magnetic field round such an oscil- 
lator when it is in action; 

It was shown that thé magnetic and electric forces 
due to such an oscillator vary inversely as the distance 
from the oscillator, and this fact has been substanti- 
ally confirmed by experiments made with radiotele- 
graphic antennz, 

he next point discussed was the radiation of 
energy from an oscillator. It was shown that in the 
case of a Hertz oscillator consisting of two spheres or 
dises connected by a rod interrupted by a spark-gap 
at the centre, energy was sent out into space in the 
form of a wave motion. The amount of this energy 
can be calculated by means of Poynting’s wey 9 
Poynting showed many years ago that if in any field 
the electric and magnetic forces E and H make an 
angle @ with one another then the energy sent out 
through a small area d S taken in the plane containing 
the two forces, in a short time, is expressed by the 
following formula 


aw= ! EHsinedtds. 
4n 


In the fourth lecture of the course, the lecturer 
considered the construction of practical apparatus for 
radiotelegraphy on the —_ system. The transmit- 
ting appliances consist of three parts :—(1) Means for 
creating powerful electric oscillations in some con- 
denser circuit ; (2) means for radiating this energy as 
electromagnetic waves ; and (3) means for controlling 
the radiation so as to create intelligible signals. The 
oscillation-producing device consists of an induction 
coil or a transformer, in small and portable stations a 
10-in. induction coil being employed, and in large or 
long-distance stations an alternator combined with one 
or more high-tension transformers. The particular 
qualities required in an induction coil for this purpose 
were then discussed, and it was shown that advantage 
was gained by winding the secondary circuit with a 
rather thick wire, so as to reduce the time constant of 
the circuit. When an induction coil is employed the 
primary current is a continuous current taken from 
the secondary batteries, and the coil must therefore be 
provided with an interrupter. In many cases the 
ordinary hammer-brake is still employed on account 
of its simplicity, although open to many objections in 
consequence of irregularity of working. Where great 
uniformity is required a mercury turbine-brake is em- 
ployed, the best kind being that in which the vessel 
containing the turbine is kept full of coal-gas. Electro- 
lytic brakes, such as the Wehnelt, are little or no use in 
radiotelegraphy, as they involve the production of too 
much arc at the spark-balls, A 10-in. induction coil can 
be used as a source of potential for radiotelegraphy up 
to about 100 miles or more, and sometimes two coils 
may be joined with primaries in series and secon- 
daries in paralle). In large stations, however, alter- 
nators and transformers are used, the transformers 
being oil-insulated and connected to the alternator 
with their primaries in parallel and their secondaries 
in series, so as to obtain volt up to 120,000 or 
more. For controlling the oscillations and cutting up 
into groups in accordance with the Morse alphabet an 
ordinary hand-key is used ia the primary of the in- 
duction coil, and in the case of a transformer plant a 
key is employed to short-circuit a choking coil either 
in the primary or secondary side of the transformers. 
The transformer or induc‘ion coil is employed to charge 
some form of condenser through an inductance and 
discharge it across a spark-gap. In the early simple 
form of transmitter the antenna itself forms a con- 
denser, but in modern types of apparatus the con- 
denser charged is separate from the antenna. As 
regards the forms of condenser, a Leyden jar is still 
much used in spite of its bulk, but it is better to 
use glass plates coated with metal and insulating oil 
in iron boxes. In the case of large plants air-con- 
densers are used. Samples of Moscicki condenser lent 
by Messrs, Isenthal were also shown. In these a 





glass tube thickened at the end and coated inside and 
outside with a deposit of silver is used. Such con- 
densers will stand a voltage of 60,000 volts. 

Professor Fleming then gave certain calculations 
showing the amount of energy which can be stored up 
in various dielectrics per cubic centimetre, depending 
upon their dielectric strength and dielectric constant. 

The next element in the transmitting apparatus is 
the spark-gap. For small capacities an ordinary fixed 
ball discharger may be employed, but the noise of the 
spark is a great disadvantage. Professor Fleming 
then described and showed a silent spark-discharger 
invented by him some years ago, in which the balls 
are included in an iron chamber filled with carbonic 
acid. In the case of large plants fixed balls cannot be 
used, but rotating discs are employed, and photographs 
were shown of the first radiating disc-discharger thus 
constructed by Professor Fleming in 1901. 

It was pointed out that in the case of large power 
plants one of the difficulties involved in spark-tele- 
graphy is the —— of an arc discharge at the 
spark-balls, and that this arc discharge must be pre- 
vented or extinguished if the condenser discharge is to 
continue to take place. 

Various methods were then described for reducing the 
arc discharge, such as blowing on the spark-gap with an 
air-blast ; and Professor Fleming gave some interesting 
facts connected with this from researches made in his 
own laboratory. He also described the new high- 
es rotating discharger of Mr. Marconi, the object 
of which is to prevent any arc discharge at the spark 
surfaces. These a consist of a rapidly-rotat- 
ing disc, in some cases having pins transverse to its 

lane, which rotates between two other rapidly-rotat- 
ing discs, so that the spark takes place between the 
surfaces in very rapid relative motion. Under these 
circumstances it is found that an arc discharge cannot 
take place, but the condenser oscillatory discharge can 
still pass. 

The mode of connecting the antenna to the condenser 
circuit was then explained, and it was shown that in 
the case of both direct and inductive coupling, when 
the antenna circuit is tuned to the condenser-circuit, 
oscillation excited in the latter set.up oscillations of 
two frequencies, creating therefore waves of two-wave 
lengths radiated by the antenna. The full theory of 
this operation was given and illustrated by experi- 
ment. 

In the case of inductively-coupled antennv the rela- 
tive lengths of the two waves emitted can be controlled 
by the closeness of the coupling and the two circuits of 
the oscillation transformer, and it was shown that in 
that case the wave of longest wave-length is the last 
damped and has most oscillations in its train. 

It was shown that if an antenna having a natural 
frequency of oscillation n, is coupled inductively to a 
condenser circuit tuned to the same frequency, then 
when oscillations are excited in the condenser circuit 
waves of two frequencies », and 7, are sent off from 
the antenna such that 

Ny Ny 
a/ 1+R a/ 1-—R 
where R is the coefficient of coupling of the circuits of 
the transformer, or the quotient of the mutual induct- 
ance of the two circuits by the square root of the 
product of their self-inductances. 

It was also shown that the same occurs in the case 
of direct-coupled antennw. The meaning of this is 
that in the ordinary spark system of radiotelegraphy, 
if the antenna has induced oscillations excited in it, 
it radiates waves of two wave-lengths, which may be 
very different. Generally speaking, only one of these 
wave-lengths is utilised and absorbed by the receiving 
antenna. 


m= and 7m. = 








*“*THE PROBLEM OF FLIGHT.” 
To THE Eprtor or ENGINEERING. 
Sirn,—I have seen the Delagrange and Farman 
machines, and have also seen Mr. Wilbur Wright make 
three flights near Le Mans, and notwithstanding that his 
motor worked very badly, still, while it did work, 
Mr. Wright had perfect control of his machine. On one 
occasion he flew twice around the field as straight as, and 
and at the speed of, an express train, passing over our 
heads at a height of fully 100 ft., and then returning to 
land near the point of departure. I was particularly 
struck with the skill displayed in alighting, in which all 
the actions of a great bird were imitated exactly, and the 
machine a to a state of rest on the ground without 
the least sh 
The Delagrange, Farman, and Wright machines are 
all about the same size, and weigh about 1200 Ib. each. 
The two former are equipped with 50 horse-power motors, 
and the Wright machine with one of only 24 horse-power. 
Farman can only carry a load of 100 lb. with great diffi- 
culty, while Wright flies easily with a load of 240 Ib., in 
addition to his own weight, 140 Ib., and his gasoline and 
water. The French machines are very difficult to steer, 
while Wright has no trouble at all, except with his motor, 
which, to say the least, is susceptible of many improve- 
ments in many directions. 
Let us now examine the two types of machines—the 
French type and Mr. Wright’s—and see why it is that 
Wright does much better with his 24 horse-power 





the others do with more than double that amount ; also 
why Wright is able to steer his machine with ease ani 

rfection, while the French machines are very errati 
In their actions, especially in turning corners or sweep 
ing around curves or circles. 

The French machine has but one screw attached direc: 
to the motor-shaft, and consequently the screw must run 
at a terrific speed. The blades are of sheet-metal riveted 
to solid-steel arms ; these arms project on the back of the 
blades, greatly reducing the thrust, and increasing tho 
power required. 

Wright has two r screws, running at one-third the 
speed of his motor. His screws are of wood, and both 
sides are smooth and free from any projection. The air 
follows both sides, with no disturbing agency. Then, 
again, he engages six times as much air per horse-power 
as the French machines do. 

In the French machines the wooden framework of the 
aeroplanes is exposed on the top side, which prevents the 
air from following the surface and uniting with the air 
from the underneath side. The effect on the air is shown 
by Fig. 1. This diminishes the lifting effect, and increases 
the atmospheric resistance. In the Wright machine both 
sides, top and bottom, are covered in and made smooth 
and regular by tightly-drawn and closely-woven fabric. 
The air runs over the top quite as easily as over the 
bottom, and both sides contribute to send the. air down- 
wards, and thus produce a lifting effect. The path which 
the air takes is shown by Fig. 2. 


In French machines of all types there is a strong ten- 
dency to either rear up in front or to pitch downward 
when turning a corner, and we also learn that Mr. Cody’s 
machine tipped over when he attempted to turn a corner. 
In the Delagrange and Farman type of machines, where 
only one screw is employed which must run at an ex- 
tremely high velocity, there must be a very powerful 
gyroscopic action set up in turning corners. , 

Sup) that the screw has a right-hand rotation, and 
o- the driver attempts to turn a corner 90 deg. to the 
eft. 

This will causa the screw to seb up a very strong effort 
to throw the front of the machine upward and the rear 
downward, while if he attempts to turn to the right, there 
is an equally strong tendency tu throw the front of the 
machine downward. With a very light and delicately- 
balanced machine provided with but one quick-running 
screw, the turning of 180 deg. necessary to return straight 
to the point of departure, would, if the gyroscope were 
y mtg to assert itself, turn the machine exactly upside 

own. : 

Mr. Wright gets rid of this troublesome and little 
understood action by using two screws both of equal size 
and weight, and rotating in opposite directions at the 
same velocity, thus completely wiping out every trace of 
that peculiar phenomenon due tothe gyroscopic action of 
one screw. Anyone used to high-class mechanical work 
must be struck with the crudeness of all these machines. 
They areall susceptible of many improvements: even the 
motors, if specially constructed for fiying-machines, 
could be made much lighter, more efficient and reliable 
than at present. 

Yours truly, 
London, November 9, 1908, Hiram S, Maxi. 


To THe Eprrok or ENGINEERING. 

Sir,—I have recently been reading an account of the 
work of the Aerial Experiment Association of Hammonds 
Port, New York, a society of some half-a-dozen members, 
the president of whom is Professor Graham Bell. __ 

From all accounts this association is not blessed with a 
superabundanee of cash, and in that respect it differs but 
little from the existing institutions of a like nature. 
In the matter of advancement in the science of aerial 
navigation, however, it diverges vastly from societies that 
have been in existence for many years whose s0'e 
aim and object was presumably the fostering of public 
interest in the development of aeronautics, and who have 
accomplished so little in that respect. . 

In my own poor opinion—and I know it to be shared 
by others — his is due solely to the fact that the 
Hammonds Port society have, in common with other 
experimenters, whose names are bywords among Us, 
approached the study of mechanical flight from its 
practical side—i.e., building and experimenting with 
actual machines, as apart from the purel mathematical 
side of the question. Even the most ted among 


than | us must agree that the practical men have far and away 
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outstri their brethren of the slide-rule and the 
—— the production, now it has arrived, of the 
successful fiying-machine. ; 

Let it not be supposed by the foregoing that I am 
decrying mathematics ; far from it, for without the man 
of figures, no engineering feat would be possible ; but I 
certainly do depreciate the doctrine so stringently ad- 
hered to in our own country of a// mathematics, and no 
practical experiment other than ineffectual exertions with 
the apparently indispensable ‘‘ model.” i 

We all know how to construct a simple ‘‘glider,” and a 
man-carrying machine of this type may be completed for 
less than a five-pound note. How is it then that the 
engineers of Great Britain who take an interest in the 
subject confine themselves to abstruse calculations and 
leave practical fiying severely alone? It cannot be the 
oft-quoted ‘‘lack of funds,” for as I have just mentioned, 
a man-carrying aeroplane can constructed for a few 
pounds, Can it be then that we, the much-vaunted fighti 
race, lack the physical courage of our Continental an 
American rivals, or is it that we lack their energy? Most 
probably it is the latter. — 

A gentleman who contributed to these columns made a 
laudable attempt to found in England such another society 
as that at Hammonds Port. This would have been the 
very thing desired, composed, as was the intention of its 
originator, of trained engineers and aeronautical experts, 
and it was with much regret that I read the announce- 
ment of its untimely end. 

With regard to the one other isolated case, I allude to 
the attempt of Captain Windham to form an ‘aeroplane 
club” from among the masses, I do not imagine that 
technica people pay much attention to this class of thing. 
The Hammonds Port Society is not a club of sportsmen, 
but of engineers and scientists of the very first order. 

In propounding the doctrine of ‘“‘more practice and 
less theory ” (among engineers, not sportsmen) I am not 
alone. No less an authority than Oztave Chanute tells 
us thata week’s practical experience with a simple glider 
is ‘worth two years of fruitless discussion.” 

Yours faithfully, 
E. V. Hammonp. 
88, Lovisville-road, Balham, London, 8. W., 
November 11, 1908. 





To THe Eprror or ENGINEERING. 

S1r,—Referring to Dr. Thurston’s letter, the object of 
my formula was only to show the effect of the length to 
breadth ratio. It 1s a general experience, I think, that 
the pressure increases with the area. This result ap 
in M. Eiffel’s researches, and in my book, ‘‘ The Problem 
of Flight” (written in 1906), I referred to Messrs. 
Hutton and Robins’ gunnery researches as having led to 
the conclusion, ‘‘ Resistance varies as the area of the 
surface, but increases in a slightly greater ratio with 


large surfaces. In other words, P « he n” (page 38); 
and again (page 39), ‘‘ N (normal pressure on plane moving 
perpendicularly) = 1.86 = age a 
g 

Whether Hutton was accurate as tc the exponent value 
I do not know, but certainly Dr. Thurston’s apparatus 
would show if it is so. ’ 

Yours faithfully, . 
Herpert CHATLEY. 
32, Britannia-road, Southsea, November 9, 1908. 





‘*QUEST’S LAW OF COMBINED STRESSES.” 
To THE EpitTor or ENGINEERING. 

Sir,—I notice two verbal errors in my letter on the 
above subject in your last issue. In line 20 ‘‘the 25th” 
should read ‘‘September 25th,” and in the numerical 
example given ‘‘ maximum shear stress due to M = f; ” 
should read ‘* maximum tension stress due to M = fi.” 

Trusting that you will kindly insert this correction. 

I am, yours truly, 

Huddersfield, November 9, 1908. P. T. CrowrHer. 





To THe Eprtor or ENGINEERING. 

Sir,—In reply to Mr. Crowther’s letter in your last 
issue, I should like to touch on two points only; not 
because I find myself elsewhere in accordance with him, 
but rather that the oe incongruity of our funda- 
mental conceptions of the subject renders criticism of the 
superstructure unprofitable. 

1. In Mr. Crowther’s example of ‘‘a rational method of 
arriving at a suitable working stress to suit a particular 
case,” either “‘ shear” is a misprint for ‘‘ tension” in the 
definition of the symbol f;, or elee the statement that 


r, = ; is a mistake, for it should be ; As far as 


I can see, this will not affect the numerical result of the 
work in this particular example, but presumably it would 
\itiate the argument. But this argument I have been 
unable to follow. Why is it ‘now evident that the value 
of fe should be such that 

fa - 3 _248,,, 

6—fe 1 ‘ 
This seems to be evolved from some complicated criterion 
of strength, a speculation whose truth could be tested 
experimentally, but a speculation which is neither that of 
Rankine, St. Venant, nor Guest, and which does not 
appear to be deducible by a process of reasoning, any 
more than their three : .— are so deducible. 

2. In his last letter Mr. Crowther has outstepped his 
position of a disciple of Rankine, and has claimed con- 
fraternity with the followers of St. Venant and Guest as 
well. He says: “For my own I cannot see that 
Rankine’s formula and a formula such as St. Venant’s 


are mutually exclusive ;” and further on :—‘‘ Thus, 


by a 
perfectly rational use of Rankine’s formula, a result As 


been obtained identical with that obtained by the use of 
Guest’s formula.” So startling a statement cannot be 
allowed to pass unchallenged, and I will devote myself to 
the easy task of showing that the three hypotheses under 
discussion cannot be reconciled. ? 
The state of stress at any point is completely specified 
by the three principal tensions at the point. Suppose th 
in order of algebraic magnitude, are p), Po, x3. Weare 
that the condition for elasticity is that some function 
of the state of stress must not exceed a critical value. 
The condition at elastic breakdown may then be written 
I (Pi Po, Ps) = C. 
What is the form of the function f? This is the ques- 
tion at which divergencs of opinion arises. 
There have been three great outstanding hypotheses as 
oo om the — f. wi 
a) Rankine assumes that it is the greatest princi 
mM. i p, which determines breakdown ; that p. at 
have nothing to do with it—i.¢., 


Ff (Pi, Po, Ps) = Pry 
(b) St. Venant says he believes the criterion is the 
greatest stretch—i.e., 


f (pi, Pa. Ps) = ln — o (po + ps) }. 


(c) Guest and his party think that experiment has shown 
that the material gives way when the greatest shear in it 
exceeds the critical value—i ¢., 


F (Pi. Pas Ps) = 4 (Pi — Ps). 

Those are three particularly simple forms of the func- 
tion f, chosen from an infinite array of | mere complex 
forms. Experiments such as Guest made afford a means 
of deciding which, if any, is true for the particular 
material examined. There is good evidence, it Seems to 
me, that the third form is closely true for mild steel and 
iron; but with this I am not at present concerned. I 
wish to point out that the three hypotheses involve very 

ractical differences in the permissible load which may 

applied in any particular case, if the stress in the body 
is not to ex the elastic limit, Let us examine the 
case chosen by Mr. Crowther—viz., that of a shaft, of 
diameter d (say), loaded at once with a bending moment 
and a torque each equal to M. To do this we shall have 
to employ the stress equations quoted in my former 
letter, and in case these may be unfamiliar to some, I will 
indicate how they may be obtained. 


~ PD 
sd 


(208) Ry 


Let the stress at C consist of tensions Rz and R, , and 
the pair of shears S, over the perpendicular planes whose 
traces are CA, CB. Let the tension and shear over 
any inclined plane AB be pandg. Then by considering 
the equilibrium of an element of length of an infini- 
tesimal prism whose section is A BOC, first perpendicular 
and then parallel to A B, we find 


( = Re+ Ry _ Re - Ry og 96 4 Sein 20 





2 2 
q = 2B: oe sin2 0 + Scos 20. 


These may at once be put into the form 


p= Re ; Ry 4 4 V(Rx — Ry 2 + 48%cos (2 0-¢) 
q = 4/(Rz — Ry)? + 48? sin (2 0 — 9), 
where 


-28_ 
R:z Ry 
In our system of loading, if C A is parallel to the axis 
of the shaft, and CB is a cross-section, and C is that 
point on the surface of the shaft at which the tension due 
to the bending moment is greatest, we have 
_ 32M. : _ 16M 
Rz = wae R, =O; 5 = —' 
Then the two principal tensions in the plane A B C are 
R 
Pmax. = 


tan ¢ = 


= Re +4,/(R,—R, +48 
_ 16M es 
= lt V2) 
So the three principal tensions at the point are 
16M . 9.41, 0, ~ 16M x oa. 
nda? w ae 
Suppose, now, our shaft broke down in the testing- 
machine with a pull P—i.e., with principal tensions 
AP 90. 
wa? 
According to the three hypotheses, the greatest per- 
missible value of M is given respectively by :— 


(a) 16M x 2.41 = 4P > 
wd a? 








ie, M= Fax 0.415. 
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1 [16M - 16M 
() +R oie X 241 — o( =a x 0.4) | = 
1-4P. 
HK ra*’ 
ie, M=E x 0,305 
1 /16M | -16M 2: @P. 
© (53 x Bal ~ x0.at)= 5 Saas 
ie, M=P4 x 0.336, 


At what point, I wonder, does Mr. Crowther disagree 
with this calculation? I fancy the severe simplicity of 
the three hypotheses of breakdown is not to his taste. 
suspect he would add a pinch of “‘ rational method,” and 
a seasoning of “‘individual judgment,” and so reduce the 
flavour of each to a nondescript equality. 

If he thinks the experimental evidence is not sufficient 
to establish any one of the tension, stretch, or shear hy- 
potheses of elastic down, his position is a tenable 
one. But it is not Rankine’s, and certainly it is not 
St. Venant’s or Guest's. 

Yours truly, 
Laurence B. Turner. 

King’s College, Cambridge, November 8, 1908. 





ELECTRICALLY-DRIVEN RING-FRAMES 
AT THE MANCHESTER EXHIBITION. 
To THe Eprron or ENGINEERING. 

Srr,—We notice in your issue of October 23, in the 
article on exhibits at the recent Manchester Electrical 
Exhibition, that in reference to the 15 horse-power motor 
b essrs,' J. P. Hall and Co, Limited, which was 
placed in the centre of our ring-frame, you state :—** We 
think most mill managers would grudge the gap of 
several feet in the frame which the —— necessitates.” 

We think. this account is likely to lead to the belief 
that the above arrangement takes up more epece than 
would be required for two single-geared frames, each with 
a separate motor. This, however, is not the case, as the 
system referred to of driving two frames by one motor 
would take from 7 in. to 12 in. less space than would be 
required for two separate frames, each having its own 
motor, as usually adopted. 

We may add that the extreme shortness of the frame 
exhibited will, no doubt, have tended to give the impres- 
sion that a wasteful amount of room is taken up by the 
arrangement, whilst as a matter of fact, an economy of 
8 is effected. Seeing therefore that the account is 
likely to be misleading, we shall be obliged by this ex- 
planation being given to your readers. 

Yours truly, 
Per pro Ptatr Broruers AnD Co., Limirep, 
C. A. Hempstock, Secretary, 
Hartford Works, Oldham, November 9, 1908. 








‘*BURNING” BROKEN PROPELLER. 
BLADES. 


To THe Eprror or ENGINEERING. 

Siz,—We have read with interest the article on the 
above subject in your issue of last week. As it is over 
thirty years since we started this class of work, and have 
made a speciality of it ever since, we are surprised at the 
process being described as a novelty. We are no less 
surprised at the cumbersome and expensive method 
descri by Mr. West. If this process had to be re- 
peated on, say, three or four blades of a propeller, we 
imagine the cost would exceed that of a new one. 

Situated in a port where a large portion of the local 
shipping is engaged in the Baltic, we are seldom without 
one or two = in our foundry, having one or more 
blades ‘‘ burned,” and we should say we have “‘ burned” on 
an average no fewer than thirty to fifty propellers per 
annum, for a number of a ranging in sizo from 
canal lighters to propellers of 5 tons weight and over. 
We find, after long experience, that a blade seldom 
breaks at the place where it has been ‘*‘ burned ;” in fact, 
the soundness of the job is test exemplified by the 
number of shipowners who regularly send us their broken 
propellers to repaired in this way, and we are quite 
safe in saying that we thus save them hundreds of pounds 
every year. 

Yours faithfully, 
HawTHorns AND Co., Limrrep, 
JAMES Hexpman, Director. 

Leith, November 11, 1908. 








InstTiTUTION OF Crvit Encineers: Yorksuirk Asso- 
CIATION OF StupENTs.—On the 6th inst., Mr.. A. H. 
Meysey-Thompson, M. Inst. C.E., delivered an address 
before the Yorkshire Association of Students, of which 
he has been elected chairman for the ensuing session. 
Mr..Meysey-Thompson gave the title of “Recent En- 
aaa ae | Progress” to bis remarks, and, as may be 
imagined with such an all-embracing subject, the address 
was of a rather discursive character. But few subjects 
appear to have been overlooked, and brief reviews were 
given of the present state of engineering development 
with regard to transport on land and water and in the air, 
railway working, the use of electric driving and pumping, 
the odie advantages of hydraulic and electric plant for 
dock work, the use of electricity in mines, the use of 
gas-engines and producer-gas plant, the manufacture of 
steel, the use of a irrigation, water supply for 
to electric supply, &c. The subject of specifications 
was also touched upon, and the ad was concluded 


with a brief review of engineering in the African Con- 
tinent. 
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FOUR-CYLINDER NAPIER CAR AT OLYMPIA. 
CONSTRUCTED BY MESSRS. D. NAPIER AND SONS, ENGINEERS, ACTON. 

















Messrs D., Napier AND Sons are now putting on 
the market a two-cylinder 10-horse-power and four- 
cylinder 15-horse-power car, of very different desiga 
to what they have previously built, the latter of which 
is illustrated in Figs. 1 and 2, showing the complete 
chassis and the engine and gear-box separately. It 
will be seen that they have adopted the block plan, 
the engine and gear-box being all bolted together in 
one piece, together with the change-speed lever and 
quadrant. There are many advantages in this arrange- 
ment, as it is impossible for the engine and gear-box 
to get out of line, and, further, it lends itself to chea 
erection, as the whole can be erected on the benc 
before being dropped on to the frame ; while complica- 
tion and expense of flexible connections between the 
engine and gear-box are avoided. In order to avoid 
taking the casing round the fly-wheel this is placed at 
the forward end, the design in this respect following 
the lead of the Lanchester, as it does also in having a 
worm drive. An objection sometimes raised against 
this is that it brings the weight of the fly-wheel to the 
forward end of the engine; but the engine is placed 
well behind the front axle, and the after cylinder 
is carried partly through the dashboard. The engine 
has all the valves at one side, worked from one 
cam-shaft, gear-driven magneto, water- pump, and 
oil-pump for the forced lubrication being also pro- 
vided on the same side of the engine, which has doors 
to cover the valve springs and tappets. A multi-dise 
clutch and three s s and a reverse, with a gate 
change, are provided, with a substantial foot-brake 
carried on the gear-box. The frame is of pressed steel 
narrowed in front, and the propeller-shaft has universal 
joints at each end with a separate torque-rod to the 
back axle, which may have either worm and wheel or 
bevel drive, as preferred. 

The two-cylinder 10-horse-power car is of substan- 
tially the same design, except that there are only two 
cylinders, Both cars are on view at Olympia. 








Nortu-East Coast Institution or ENGINEERS AND 
Suipsurtpers.—The twenty-fifti: session of this Institu- 
tion was opened on Friday, November 6, under happy 
auspices, as the Council were able to announce that the 
new building—the Bolbec Hall, owned jointly with the! 
Newcastle-upon-Tyne Literary and Philosophical Society, 
will be ready for occupancy in February or March next, 
and that the mem ip is 1037; but there is cause for the 
Council’s appeal for ter effort on the part of the 
members to promote the 
Summers Hunter, the President, who has been in the 
district for nearly thirty years, and is now at the head 
of the North-East ne Engineering Company, Li- 
mited, delivered his presidential address. In this he 
took a broad view of the present condition of engi- 
neering practice. We make an extract :—‘‘ The [nsti- 
tution may be only local in its name, but the effects 
of acience and its investigations are worldwide, and we 


objects of the Institution. Mr. | f 





must observe the important bearing that it has upon 














Fic. 2. 


every phase of life. How telegraphy without wires has 
put the mid-Atlantic passenger in immediate communi- 
eation with his home or his business. How the distilling 
of petrol from petroleum has given us a new form of 
engine that has largely displaced the use of horses for 
traction purposes. ow the application of this form of 
engine has rendered possible the wonderful submarine, 
the hydroplane, the aeroplane, and the airship. Wonder- 
ful though these inventions are, and far-reaching as their 
influences may appear to us to-day, as yet their full. and 
final developments present difficult problems for thefuture. 
Ibis only dare 3 back on the inventions and develop- 
ments that have taken place during past years, and under 
different conditions, that we can with confidence look 
to the future of these inventions, for they com- 
mand the attention of every thinking person to-day. The 
steam-turbine has now = us the command of speed in 
certain t; of vessels hitherto unattainable. The gene- 
rating of electricity by means of the turbine has rendered 
le such huge electrical generating stations as those 
longing to the Newcastle-upon-T Electric Supply 
Company, Limited. The use of poutembens also claims 
close attention, and many minds are carefully and labori- 
ously investigating and experimenting with the gas-engine 





for marine pur The economical advantages are 
well known and established, but there are still scientific 
and mechanical difficulties in the way. There is always 
an ‘‘if” to be overcome, and in this instance the “if” 
is to make use of, and store or accumulate, the explo- 
sive force or power of the between the producer and 
the engine. What would follow success in this will be 
apparent to all. Attainment of the desired result may 
appear almost impossible, but with the history of the 
marvellous inventions 1 have briefly referred to before us, 
you will agree with me that nothing is im ible to a 
master-mind. Before leaving this interesting question, 
we may ask ourselves whether the internal-combustion 
engine or the gas-engine is going to displace the recipro- 
cating steam e apd the steam turbine as well. This 
is an all-absorbing subject, and one that I am sure is 
engaging the attention of many of our members, and it 
offers a wide and useful field for investigation and dis- 
cussion. This much we know—that experiments are 
being conducted, and the results may lead to higher 
economies both in the steam and the combustion engine. ” 
Mr. Hunter referred to the question of the Navy en 

neers. This subject, however, is dealt with in our 
eading article. 
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BACK AXLE 


OF 18-HORSE-POWER THORNYCROFT CAR. 














the cylinders for the above inlet passage. Pressure 
feed is used, which allows of the carburettor bein 
placed high up, and therefore accessible. The lubri- 
cation is forced, but the pipes and connections are 
all co arranged that the bottom half of the crank 
chamber can be removed without any of them being 
disturbed. ; 

A multiple disc-clutch of the flat-disc type is used, 
and the gear-box has three speeds and a reverse con- 
trolled by a gate-change. The gear-box is essentially of 
the same pattern as has been used for the last five years, 
no change having been found nec:ssary, but is now car- 
ried on a three-point suspension. The frame is straight, 
avoiding the weakening effect of narrowing it in front, 
but is raised at the back to clear the back axle, 
and the propeller shaft is provided with a universal 
joint of the enclosed type at each end. Plain bearings 
are used all over, as the firm, after trying both these 
and balls, consider that there is no material saving in 
friction in- the balls, and that plain bearings are 
quieter, lighter, and more reliable. As the best 
petrol consumption per ton-mile in the recent Scot- 
tish trials was done by a car with plain bearings, 
while two cara had to retire altogether from broken 
ball-bearings, there seems a great deal to be said 
for this policy. 

The back axle, of which we give an illustration in 
Fig. 3, annexed, consists of a centre-piece of forged 
steel, forming a ring round the crown wheel and diffe- 
rential, and the tube casings of the revolving axles, 
on the outside of which the wheels run. The axle 
is a stamping without weld at centre. Casings are 
bolted to this ring to form the gear-case, the forward 
one of which carries the bearing for the shafts. The 
after one is only an oil-cover and can be easily re- 
moved for inspection purposes without disturbing any 
of the other parts of the axle ; and by taking off the 
caps at the end of the axle the shafts can be withdrawn 
and the whole of the differential gear, &c., removed. 
The cage containing the differential wheels is made 
entirely in one piece, so avoiding any small bolts and 
nuts, with the possibility of their coming loose or 
breaking. 





THE BROOKE CAR. 


Messrs. J. W. Brooke anv Co., Limitep, of | 
Lowestoft, are showing at Olympia two sizes of cars, | 


both with six te a 25-horse-power car with 
cylinders 3g in. by 4} in., and a 40-horse-power car 
with cylinders 4} in. by 4} ip. Both have cylinders 
cast in pairs, high-tension magneto, forced lubrication, 


multiple disc-clutches, and live axles, the 25-horse- | 
power car having the valves on opposite sides, and | 
Messrs. 


the 40-horse-power car on the same side. 
Brooke are believers in havin 
direct on the third, and both cars are accordingly 
so arranged, Gear-boxes, in which there is a direct 
drive on the third, with a higher fourth, have the 
peculiarity that while they have to reduce the 
speed on the first and second speeds, they have to 
increase it on the fourth, and hence require, perhaps, 
more careful design than those ii which all changes of 
speed are reductions from the direct, in order to avoid 
inconvenient ratios of gear-wheels. The Brooke gear- 
box is illustrated above, and it will be seen that in 
order to get the first and second speeds the gear-wheels 
2 and 6 and 10 and 7 are put in mesh respectively, when 
the speed is reduced on tothe back shaft, and still 
further reduced by the wheels 4 and 8 to the propeller- 
shaft. For the third the clutches 11 and 12 are 
engaged, the drive then passing direct, and not through 
any of the gears, while for the fourth the wheels 3 
and 13 are put in mesh, and as these raise the speed 
into the back shaft more than it is reduced by the 
wheels 4 and 8, the propeller-shaft is driven faster than 
the engine. Thes s are chan by a lever of the 
‘‘gate”’ type in the usual way, the pinion 9 being put 


four speeds, with the | 
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LY 
in mesh with 1 and 5 to get the reverse, and all shafts 
run on ball-bearings. While there is difference of 
opinion as to the merits of the direct drive on the 
third out of four speeds, several makers adhere to it, 
and the above is, therefore, of interest as a well- 
worked-out gear-box of this class. 








NOTES FROM THE UNITED STATES. 
PaiLape puta, November 4. 

THE present moderate improvement in demand for 
iron and steel is due to the actual exhaustion of 
supplies for absolutely necessary work. The order 
for 28,100 tons of iron and steel for viaducts, train- 
sheds, and the main building of the Chicago and 
North-Western, which has been talked about go long, 
has been finally placed. It is now pretty well assured 
that orders for 150,000 tons of structural material 
| will be placed in a few weeks, though it is too soon 





| to know just what the enterprises are that will absorb 

that amount of materia]. The large steel-plate mill 
of Jones and Laughlins, at Pittsburg, has just 
opened after months of idleness, and a blast-furnace 
has been blown in. The Edgar Thompson Steel Works 
is Fonaing to one-third capacity, and the Republic 
Iron and Steel Company to 70 per cent. 

The month of October has been the best month in 
the year, and the remaining two months will be better. 
The Homestead and Duquesne plants are now running 
to 80 per cent. ey: All kinds of pig iron are 
weak, and demands are limited to early delivery. 
Besides at present low prices, furnacemen are not 
inclined to accept business for delivery next spring. 
Bessemer iron has weakened, the cause being the 
placing at an unusually low price of Pittsburg Steel 
Company with the Penn Iron and Coal Company. 
The contract involves the delivery of 6000 tons of basic 
pig per month for an optional five-year period, based 
| on the cost of production. The coke market is gradu- 
| ally improving, and furnace companies are now nego- 
| tiating for large deliveries next year. 
| The railroads are enjoying an enormous traffic in 
‘coal, cotton, and grain. The cotton crop will be 





greater than last year. The production of coke fora 
long time has been less than one-half the usual produc- 
tion. The total coal and coke production is about one- 
fourth below the normal average, and the production 
of pig iron for the past nine months is about 46 per 
cent. below the same nine months last year. Idle cars 
are decreasing in number steadily. There is a reported 
shortage on Canadian roads, becauss of the enormous 
crops and heavy shipments of general heavy mer- 
chandise. 








Tue Junior INSTITUTION OF ENGINEERS: BIRMING- 
HAM Locat Sgection.—A meeting of the Birmingham 
Local Section of this Institution will be held on Tuesday, 
November 17, at 8 p.m., at the Argyle Hotel, John 
Bright-street, Birmingham, when the Presidential Ad- 
dress of Mr. James Swinburne, F.R.S., will be read on 
** Available Energy.” 

New Orient Liner.—Messrs. John Brown and Co, 
Limited, Clydebank, launched on Saturday, the 7th inst., 
the Orsova, a twin-screw steamer of approximately 12,000 
tons, which they have built for the Australian mail and 
passenger service of the Orient line. The Orient Com- 
pany have recently concluded a new contract with the 
Commonwealth Government, which secures to them a 
subsidy of 170,000/. per annum until 1920, and they are 
accordingly angmenting their fleet by five vessels similar 
in size and character to the Orsova. Three are building 
on the Clyde, and two at Belfast, and all will be delivered 
in the early months of next year. The principal dimen- 
sions of the vessel are : — Length, 552 ft. ; breadth, 63 ft. 3in ; 
and depth, 46 ft. She is divided by ten water-tight bulk- 
heads. The passenger accommodation, which is provided 
for 400 saloon ngers, includes luxurious lounges, a 
social hall, cabins-de-luxe with suite accommodation, and 
large state-rooms with bedsteads. A special feature will 
be the large number of single-berth cabins, The second- 
class accommodation will be entirely amidships, and a 
large promenade deck, also —. will be set apart 
for the second-saloon passengers. Special attention has 
been given in the new vessels to the accommodation for 
about 700 third-class passengers. Cool chambers at varied 
temperatures will be provided for the carriage of meat, 
fruit, vegetables, &c. The vessel will be fitted with the 
Marconi signalling apparatus, 
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NOTES FROM THE NORTH. 
lasgow Sutien—ab te ee ae 
G Pig-Iron Market.—At the opening session 0! 
the pig-iron market last Thursday, the tone was easier, 
and about 2000 tons of Cleveland warrants were dealt in 
at 48s. 8d. cash, 483. 104d. one month, and 49s. 2d. three 
months. Closing sellers quoted 48s. 84d. cash, 48s. 11d. 
one month, and 493. 24d. three months, with buyers at 
1d. less in each case. pper was on offer at 63/. three 
months, but buyers’ quotation was only 62/. lls. 3d. 
In the afternoon the market was stronger, but the 
dealings only amounted to 1500 tons of Cleveland war- 
rants at 48s. 4 and 493. one month, and closing 
sellers quoted 48s. 9)d. cash, 49s. 04d. one month, 
and 49s, 5d. three months. On Friday morning 
business was quiet, but a strong tone prevailed. The 
turnover consisted of 2000 tons of Cleveland warrants at 
49s, 3d. cash and 49s. 6d. and 493. 5d. one month 
Closing prices were 49s. 3d. cash and 493, 6d. one and 
three months sellers. At the afternoon session the 
market was again firm, and Cleveland warrants were 
put through at 492. 3d. and 493. 3$d. cash, 493. 34d. seven 
days, and 49s. 9d. three months. The closing quotations 
were 49s. 4d. cash, 493. 7d. one month, and 493. 10d. three 
months sellers, and the turnover amounted to 3000 tons. 
On Monday morning Cleveland warrants were again very 
strong and 6000 tons were done at 50s. cash and seven 
days, at 503. 3d. one month, and from 50s. 6d. to 503. 74d. 
to 503. 7d, three months. Closing sellers qucted 50a. cash, 
50a. 3d. one month, and 503. Ghd. three months. In the 
afternoon the good tone of the morning was well main- 
tained, and Cleveland warrants changed hands at 50s. 34d. 
four days, 50s, 44d. fourteen days, 503. 3d. seven days, 
50s. 6d. one month, 50s. 9d. January 6, and at 50s. 10d. 
and 50s. 94d. three months. The turnover amounted 
to 8000 tons, and closing sellers quoted 50s. 24d. cash, 
50s. 6d. one month, and 503. 9d. three months. ematite 
—1500 tons—changed hands at 593. three months, and 
closed with sellers at 59s. 3d. On Tuesday morning the 
market opened easier, and the total business of 4000 tons 
of Cleveland warrants done was at from 50s. 5d. to 50a. 9d. 
three months. The closing quotations were firmer, with 
sellers at 503. 3d. cash, 503. 6d. one month, and 50s. 94d. 
three months. Hematite was quoted firmer by sellers at 
59s. 64. one month, but buyers only offered 583. 104d. 
one month. At the afternoon session the tone was 
easier, and a large business of 10,000 tons of Cleve- 
land warrants changed hands at 503. 1d. and 50s. cash, 
503. six days, 50s. 2d. one month, and from 50a, 9d. 
to 503. 8d. three months. Closing quotations were easier 
at 50s. cash, 50s. 3d. one month, and 50s. 8d. three 
months sellers. One lot of hematite was done at 
593. one month, with sellers over at 593. 1 
month. Whenthe market opened to-day (Wednesday 
an easier tone again prevailed, and a fairl 
business was put through. The dealings consisted of 
about 8500 tons. of Cleveland warrants at from 49s. 94d. 
to 493. 104d. cash, with buyers over; 493. 74d. nine 
days, from 5s. to 493, 10d. to 493. 11d. one month, 
at 50s. 1d. February 3, and from 50s. 14d. to 50s, 3d. 
three months. At the close of the session cash and one 
month warrants were Be the same as yesterday, 
at 50s. and 50s. 3d. sellers, respectively, but the three 
months position was easier at 503. 54d. sellers. In the 
afternoon the market was flat, and only 2500 tons of 
Cleveland warrants were done at 493. 94d. sixteen days 
and at 503. 3d. three months. Closing quotations were 
weak with sellers at 493. 84d. cash, 49s. 114d. one month, 
and 50s. 3d. three months, and buyers 1d. less in each 
case. The following are the market quotations for 
makers’ (No. 1) we apy 61s. 6d.; Gartsherrie, 62s.; 
a aw? all shied 3 Gincion. an! and hn 
ness, ° ip) at w); Glengarnock (a) 
Ardrossan), 62s. 6d.; Shotts fat etek 62s. 6d.; and 
Carron (at Grangemouth), 63s. 6d. 


Sulphate of Ammonia.—The sulphate of ammonia 
market is very quiet, and little business is passing. With 
a small inquiry, the price to-day is no more than 11/. 5s. 
per ton for prompt delivery, Glasgow or Leith. The 
— shipped from Leith Harbour last week was 
1005 tons. 


Scotch Steel Trade.—The position of affairs in the Scotch 
steel trade is practically unchanged, although one or two 
makers have a shade busier this week. The great 
scarcity of specifications continues, and unless there is a 
speedy improvement in the trade some of the producers 
will be faced with the necessity of considering a tempo- 
rary closing down of their works. 


Shipbuilding. —Messrs. Russell and Co., Port Glasgow, 
have contracted to build a steamer of 8300 tons carrying 
capacity for Messrs. Lang and Fulton, Greenock. The 
engines will be su plied b Messrs. Rankin and Black- 
more, Geoeneck.—iiieieen, Weotend Brothers, Liv: l, 
have placed an order with the Caledon Shipbuilding Go m- 
pany, Dundee, for a steamer of 2400 tons dead-weight, 
and 1800 indicated horse-power, for service between 
Liverpool and the Canary Islands.—Messrs. John Black 
and Co., Glasgow, have given an order to the Greenock 
and Grangemouth Dockyard Company for an oil-tank 
steamer of 6500 tons. 


Scotch Pig-Iron Trade.—The Scotch pig-iron trade is 
rather better this week, and a good home demand is in 
evidence for all the ordinary brands. This was only to be 
expected after the settlement of the strike in the cotton 
trade, and within the past week consumers in the Mid- 
lands have placed orders locally for some fair quantities 
of iron, Early despatch is also being asked for material 
against contract. Prices are very firm, with a rising 
tendency. The export demand is also good, and inquiries 
more regular. Hematite has been the subject of an 


improved demand, 





. one} ! 





Malleable-Iron Trade.—The malleable-iron trade of the 
West of Scotland has not improved of late, and makers 
report that the outlook is, if anything, rather worse. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Coal-Dust Explosions.— Another of the series of experi- 
ments into the ae qualities of coal-dust took place 
at the Altofts Colliery last week, before a large number 
of colliery engineers and others interested. The explosion 
was distinctly heard and the earth tremors felt fully two 
miles away. The experiments have so far proved con- 
clusively the explosive nature of coal-dust when it becomes 
combined with the air. It is thought that this mixture 
of dust with the air is the means of carry ing an explosion 
of gas from the district of the outbreak throughout a 
mine, or greater portion of it; and, further, that the use 
of crushed stone dressing and watering may obviate this. 
Future experiments will demonstrate whether or not 
these surmises are correct. 


Hull Coal Trade.—The Hull coal trade returns for last 
month again showed a marked falling off in thé tonnage 
imported compaved with October, 1907. The total reached 
502,176 tons, or 148,032 tons below that of October last 
year—a decrease of over 22 cent. During the ten 
months from January 1 to October 31, 5,002,752 tons 
were received at Hull, as compared with 5,480,880 tons 
last year, a reduction of 478,128 tons. The aggregate 
exports abroad for the year amounts to 2,426,001 tons, as 
against 2,850,182 tonsa year ago. Coastwise exports last 
month were 67,773 tons, of which London took 50,547 
tons. 

Rail Orders.—Orders of a substantial character for rails 
have been placed in Sheffield during the week. The 
Midland Railway Company have distributed between 
three firms— Messrs. mell, Laird ; Peech, and 
Tozer ; and Samuel Fox—orders for 50,000 tons, of a total 
value of about 300,0007. The first-named firm have also 
secured an order from the India Office for 4000 tons, of 
the value of 22,0007. 


Iron and Steel.—There has been no marked change in 
the — of the iron and steel trades of the district. 
At the monthly meeting of the South Yorkshire Bar Iron 
Association it was decided to make no alteration in prices, 
which will stand at 67. 103., as for three months past. 
Iron hoops are quoted at 7/. 2s. 6d. and steel hoops at 
7l. 53. The finished-iron trade is in a My! weak posi- 
tion, but local makers have not yet felt the depression so 
severely as steel-makers. The heavy trades are still 
awaiting the promised Government work, all the three 
firms having tendered for the five unarmoured cruisers 
in the current estimates. As regards general trade, the 
rtments are finding it still more difficult 


heavy steel de 
to keep their plant engaged, and an increased number of 
men have been thrown on the local unemployed ister. 


register. 
The rolling-mills are all but idle. In the lighter steel 
branches matters are a little better, there being a fair 
inquiry for mining steel and agricultural engineers’ re- 
quirements. 

South Yorkshire Coal.—The demand for South York- 
shire steam-coal shows a further falling-off, and the ton- 
nage consigned to the for export is much lees than a 
few weeks ago. This is due not ~ ie the closing of the 
Baltic ports, but to the lessened tinental demand, 
reports from Hull being unsatisfactory. Grimsby, from 
which the steam-trawling fleet draws its —, is in a 
somewhat better position, though here, too, the comparison 
with last year shows business — Prices at the 
pits rule from 9s. 6d. to 10s. per ton, but there is con- 
siderable cutting of these rates. A brisk business is being 
done in gas-c most of the contracts for which have 
now been placed. A good demand also exists for coking 
fuel, best brands of which make up to 6s. 34. per ton. 
Slack and smudge are plentiful. The house-coal trade is 
quiet, but as most of the collieries are making short time, 
prices are fairly firm. Owners are anxious to avoid 





stocking as far as — and owing to the falling off 
in the demand for hards, not more than four days a week 
are being worked. 

NOTES FROM AND AND THE 


CLEVEL 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Shipments of pig iron this 
month are eh very good pom ey ny date 4750 
tons per working day, as com with a ly average 
of 3500 tons to the same date last month, and 5800 tons 
for the corresponding part of November last year. Some 
large cargoes have yet to be cleared, and the shipments 
for the eleventh month of the year thus promise to com- 
pare fairly favourably with the extraordinary despatches 
of a year ago. Inland deliveries of pig iron are also 
pretty good. Speculative operations in warrants have 
once more made their appearance, to the usual detri- 
ment of legitimate trade, genuine buyers of pig iron 
having naturally become very cautious when they see 
a likelihood of gambling causing considerable fluctua- 
tions. That there is some confidence in the future, 
however, is shown by the fact that sales of pig iron on 
forward account have been e at prices rather above 
current rates. This week sales of No. 3 g.m.b. Cleveland 
pig have occurred at 503. 3d. and 503. f.0.b., but buyers 
will not now poy meee than 49s. 9d. No. 1 is 52s.; No. 4 
ag 483. 6d.; and No. 4 forge, 47s. 3d. Up to 
503. 6d. has been realised for No. 3, delivered over the 
first half of next year. There is little or nothing doing 
in hematite pig just at present, but that was to be ex- 
pected after the fairly heavy buying of a little while ag». 
Consumers of hematite have satisfied their requirements 





for the present. From 56s. 6d. to 57s. is named for early 

delivery of Nos. 1, 2, and 3, and for forward business 58s. 

and upward is quoted. Deliveries of hematite to the 

Sheffield district are rather heavy, and the recently in- 
output is understood to be well taken up. 


Manufactured Iron and Steel.—The various branches 
of the manufactured iron and steel industries show little 
alteration, but it is gratifying to be able to 
that the slight changes noticeable are for the better. 
Values of some descriptions may be advanced in the 
near future. Bar producers are pretty well placed, rail- 
makers are very — sheet-manufacturers have 
order books, and prod 
report rather more doing. 
best bars, 7/. 7s. 6d.; best best 
iron, 5/. 10s.; iron ship-plates, 62. 7s. 6d ‘ 
7l.; iron ship-rive 7l. 38. 9d.; iron girder-plates, 
6l, 12s. 6d.; iron boiler-plates, 7/. 7s. 6d.; steel bars, 
6l. 7s. 6d.; steel ship-plates, 6/.; steel ship-angles, 
5l. 12s. 6d.; steel ag tee 71.; steel strip, 62. 12s. 6d.; 
steel hoops, 6/. 17s. 6d.; steel joists, 5/. 16s.: cast-iron 
railway ire, 32. 10s.; light iron rails, 6/. 15s. ; pa | 
steel rails, 5/. 15s.; and steel railway sleepers, 6/. 10s.— 
less 24 per cent. discount, except railway material, which 

steel vanised 


ucers of shipbuilding material 
Common _ = are 7/.; 

3.; packing 
.3 iron ship-angles, 


is net cash at works; whilst iron or 
corrugated sheets, 24 in bundles, are 12/, 10s. to 
12/. 12s. 6d.—less the 4 per cent. f.o.b. 


Foreign Ore.—Foreign ore values are fully upheld, the 
mine-owners abroad taking a very firm stand, and being 
in no great hurry to sell. Rubio of 50 per cent. quality 
is 163. ex-ship Tees, and Gellivare of 60 per cent. is 
17s. 6d. 

Coke.—Sellers of coke are inclined to advance quota- 
tions. Local consumption is heavy, and average blast- 
furnace coke is fully 16s. delivered here. Foundry coke 
for export is 17s. 6d. f.o b. 





NOTES FROM THE SOUTH-WEST. 
een A pe for large steam-coal have been com- 
paratively limited, and are principally for prompt or early 
shipment. Prices have been nominally unchanged, the 
best large having made 14s. 6d. to 14s, 9d. per ton, while 
secondary qualities have brought 13s. to 14s, 3d. 4 ton. 
the best 
ton 


The house coal trade has shown steadiness; 
ordinary qualities have made 14s. 6d. to 15s. 6d. per ton, 
while No. 3 Rhondda large has brought 17s. 6d. to 18s. 
per ton. Foundry coke has been quoted at 17s. 6d. to 20s. 
per ton, and furnace ditto at 15s. 6d. to 16s. 6d. per ton. 
As regards iron ore, Rubio has made 14s. 9d. to 15s. per 
ton, upon a basis of 50 per cent. of iron, and charges, in- 
cluding freight, insurance, &c., to Oardiff or Newport. 
Portishead.—The first goods train from the Great 
Western Railway sidings at Portishead to the Weston 
and Clevedon and Portishead Light Railway has passed 
over new junction lines, constructed by the Great Western 
Railway Company, through its Portishead goods yard. 
a - ‘ees sidings areof a complete and substan- 
tial kind. 


More Wilsh Coal.—Complete success has during the 
last few days attended sin ing operations carried on b 
the New Dynant Anthracite Colliery Company, Limited, 
at Tumble, a. Pump Quart Vein having been 
reached. Sinking been going on for some months, 
and the vein was reached at a depth of about 150 yards. 
The coal is of the best anthracite quality. The vein is of 
an average thickness of 3 ft. 3 in., and itis already being 
worked by collieries in the anthracite district. It is the 
intention of the New Dynant Company to proceed with 
the slant for drawing coal without delay. The sinking 
operations were carried on under the direction of Mr. 
J. E. Burnell. 

Welsh Railway Amalgamation.—A_ provisional 
ment has been arrived at for the amalgamation of the Taff 
Vale, the Cardiff, and the Rhymney Railway Companies. 
The agreement is, of course, subject to the we of the 
stock ane sae -_ still more of Parliament. It 
is pro’ to guarantee 8 per cent. anpum upon 
Rhymney ordinary stock. It is stated that the Great 
Western Railway approves the contemplated amalgama- 
tion, 








Tue Westincnouse Unit Tyre Switcn-Grar.—In our 
reference to this gear on page 575 ante, we referred to the 
panel illustrated in Fig. 7, page 577, as being suitable for 
use in fiery mines. The British Westinghouse Company 
— to pat - that - ——— merely = ae 
proof. eir flame-tight explosion-proo! are 
slightly different in details. 


H.M.S. ‘‘Cottinewoon.”—The Collingwood, the 
sixth battleship of the Dreadnought type to be floated, 
was launched on Saturday, from the Devonport Dock- 
yard, by Mrs. Asquith, wife of the Prime Minister. The 
vessel is 500 ft. long, 84 ft. beam, and at 27 ft. draught 
displaces 19,250 tons. She carries ten 12-in. guns in pairs 
in Cashetten, a large number of 4 in. quick-firers and 
several machine-guns. The machinery is being built at 
the St. Peter’s Works of Messrs. R. and W. Hawthorn, 
Leslie, and Co., Limited, Newcastle-on-Tyne. is is 
composed of turbines and water-tube boilers, the former 
being of the Parsons type, and embodying all the improve- 
ments which have been derived from experience since the 
first of this class—the Dreadnought—was fitted, while the 
boilers are of the latest improved large-tube Yarrow type, 
the whole installation bemg designed for 24,500 horse- 
power on trial. The Téméraire—an earlier sister-ship— 
is also being ye oy with machinery from St. Peter’s 





Works, and, but for the unfortunate labour troubles, 
she would now have been undergoing her trials. ' 
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STEAMSHIP SPEEDS AND SEA-GOING 
ENGINEERS. 

THE armoured cruiser Invincible has attained on 
trial a higher mean speed than has ever been 
eg {reached with sea-going ships, and the moment is 
therefore particularly opportune to consider the 
advance in speeds and its relation to the qualifi- 
cations and status of sea-going engineers. The 
Invincible, on her full-power trials, attained a 
mean of 26.6 knots over a deep-sea measured course, 
and the two sister-ships are regarded as capable 





659 /of maintaining this rate. They have different pro- 


pellers, the Admiralty desiring comparative data in 
order to further advance their knowledge of screw 
efficiency. Thus any little difference in speed 
attained on trial will disappear by adopting that 
— of propeller which proves the most satisfac- 

The turbines, too, proved very economical, 


665 po at the lower powers. Further tests are to be 


made, but the long-distance steaming of the Indo- 


666 | mitable and Inflexible support the results of the 


one associated with 


result, and particularly on the short time in which 
these powerful and fast vessels have been built. 
The high speed attained by the three vessels 
is but one more step—although a large one—in 
the steady advance made in navy engineering within 
recent years. It follows that a greater demand is 
made on the personnel in the machinery-room, but 
the extent of the requisite higher qualities, alike in 
engineering knowledge and resourceful courage, is 





not fully appreciated. This can best be done hy a 


glance backward, which few have time or opportunity 
to take. In 1893 there was not a single armoured 
ship, built or building, with a speed exceeding 19 
knots. Of cruisers officially classified as protected 
or unarmoured ships there were only four which 
exceeded 21 knots speed—thé Blake and Blenheim, 
whose full speed was unreliable because of the 
danger of pressing the boilers, and the Powerful 
and Terrible, then in course of construction. 
Between 20 and 21 knots there were thirty cruisers, 
and between 19 and 20 knots fifty-two cruisers. 
It will thus be seen that 21 knots was practically 
the maximum speed in the Navy fifteen years ago. 
Now there are twenty-six armoured ships — 
23 knots, in addition to sixteen unarmoured shi 

mostly scouts. Indeed, practically every battle- 
ship built this decade has nm of over 19 knots ; 
on every cruiser, whether armoured or dependent 
for protection on horizontal armour, has exceeded 
23 knots. The exact figures are :— 


_ | Armoured Warships. | Unarmoured Warships. 





Knots. 1893. 1908, 1893. 1908. 
18 to 19 12 26 ll 1 
19 to 20 ee | 9 52 82 
20 to 21 4 30 35 
21 to 22 8 | 4 6 
22 to 23 7 | ee } 5 
tow ..| 20 «| 1 
2%to2 | 3 5 
25 and over. -| 8 10 


As regards destroyers, the same progress has 
also been made. The boats of fifteen years ago were 
of 27 knots speed ; there are now in the Service 
many of over 33 knots, and one with a legend 
speed of 36 knots is now running her trials. It is 
true that in the case of the vessels of this class re- 
cently ordered there isa reversion to 27 knots speed, 
but the designs and conditions are so different that 
there is no comparison ; indeed, it would be more 
accurate to classify the. new vessels as torpedo- 
destroying cruisers. In the British merchant service 
we have almost equal progress in respect of speed 
In 1893 there were twenty-five vessels of between 
18 and 19 knots, and nineteen vessels exceeded this 
rate. Now there are fifty-four vessels of between 
18 and 19 knots, twenty-seven between 19 and 20 
knots, and fifty-seven exceeding 20 knots. In the 
Navy there are 106. Not only do these figures 
show greater progress in the Navy, but full use is 
made of the higher speeds. 

Fifteen years ago the full speed, even on trial, 
had only to be maintained by warships for four 
hours. Now the trial is of eight hours’ duration. 
_ | But, what is more significant, the warship squadrons 
steam now at a greater speed in ordinary cruising, 
and are thedindl a called upon to make prolonged 
runs at about full speed. This practice is most 
commendable, as the advantage to the personnel, 
alike in the engine-room and on the navigating- 
bridge, is great, adding enormously to experience 
in navigation and manceuvring in the one case, and in 
continuous steaming conditions and requirements 
in the other. The endurance of naval machinery is 
tested to the fullest extent, and there is greater 
certainty that the high speeds aimed at in design 
will be available in war. Another point which 
shows that a greater advance has been made in the 
Navy is the fact that of the merchant ships exceed- 
ing 20 knots only twelve are for long-distance 
voyages—principally for Atlantic trading, the re- 
mainder being for river and Channel service, where 
the ag of continuous steaming is not great. 

facts—higher speed and its utilisation in 
manceuvres—justify some reflection as to the greater 
technical knowledge, practical experience, adminis- 
trative ability, and mental and physical energy 
required by the sea-going engineer in the naval 
and mercantile fleet. There is no desire here to 
depreciate the services of the men who in the old 
days established, by watchfulness and care, the 
reliability and economy of the marine engine. 
Indeed, many early engineers by their inventive 
ingenuity assisted towards the development of the 
main propelling engines and of the auxiliaries, 
increasing both the economy and the steady 
running of the machinery of warships and mer. 
chantmen. Thus they helped to bring about the 
complete supersession of sails. The advance in 
speed, especially in warships, has involved a limi- 
tation of weight per unit of power, a lowering of 
the factor of safety, and a diminution of the bear- 
ing surfaces, so that increased vigilance is neces- 








sary in order to obviate breakdowns, apart alto- 
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gether from the difficulty of attaining to the high 
standard of efficiency now called for. The effort of 
the designer towards higher speeds has also in- 

‘volved increased intricacy, and consequently a 
higher degree of intelligence in the engine-room. 
The multiplication of machines, too, requires fuller 
knowledge in supervision, especially after a long 
run, so as to ensure that everything will be main- 
tained at ‘‘concert pitch.” When a merchant ship 
arrives in port, overhauling work is done by the 
shore staff; whereas in the Navy full encourage- 
ment is given to the engineer officers of the ship to 
undertake repairing work which is not extensive. 
This is well, since there is greater desire and effort 
to keep the machinery in a high state of efficiency 
and reliability, and to obviate as far as possible the 
necessity for extensive overhauls. 

This suggestion of the comparative conditions 
prevailing in the Navy and merchant services may 
seem to do some injustice to the officers of the 
mercantile marine, but there is no intention to 
disparage their splendid services. Indeed, in no 
profession is it possible to find men of higher 

robity and wider experience ; the point, however, 
is that the Navy service calls for fuller knowledge 
and greater experience, although, pons, not 
greater vigilance. The engineer in the merchant 
ship has a freer hand ; without this it is doubtful 
if absolute discipline could be maintained in some 
merchant ships. It is true that there is a larger pro- 
portion of scalliwags among the stokers of a merchant 
ship than in the Navy; but here, again, the require- 
ments of the fighting fleet demand a much higher 
degree of discipline, as it is second cousin to that 
historic courage absolutely necessary in the hour 
of peril, alike in the engine-room and the gun- 
turret. 

The increase in warship speeds constitutes a 
primary strategic and tactical advantage. There are 
some who go the length of saying that battles will 
be won by speed ; but without attempting to elevate 
it to such exclusive importance, it will be accepted 
that the engineer and his work are of great fight- 
ing value, and his recognition should be in direct 
proportion. He has directly under him about 
40 per cent. of the full complement of the 
ship. It may be estimated that the engine-room 
complement of the fastest cruisers totals 320, the 
engineer-commander having under him three engi- 
neer-lieutenants and three assistant engineers, with 
a large staff of engine-room artificers and chief 
stokers. He has an enormous variety of machinery 
to look after, about 60 separate engines, excluding 
the turbines, and also a great number of boilers. 
In other words, he may have machinery under his 
control of a value of 450,000/. This is apart alto- 
gether from the influence of his work on the 
winning of battles. Can anyone justify a system 
which refuses administrative power to an officer 
upon whose ability for organisation and adminis- 
tration so much depends? In commerce and 
industry the idea would never be thought of, 
and it is not therefore surprising that the great 
technical institutions of the country from time to 
time make a strong protest against the continued 
refusal of the Admiralty to grant executive rank to 
the engineering officers of the Service. The North- 
Kast Coast Institution of Shipbuilders and Engi- 
neers has been prominent in urging this most 
desirable naval reform, and Mr. Summers Hunter, 
the president, in his inaugural address on Friday 
last, returned to the subject. His position as head 
of a large marine-engine construction company, 
lends influence to his criticism of the situation. 
He pointed out that the Admiralty recognised that 
the duties of the engineering officers are of a com- 
batant nature, ‘‘ by their decision that the engineers 
under the new scheme, and who are now mere boys, 
are to be military officers, and rightly so, as they 
are an indispensable part of a fighting organisation, 
and as such should have the recognised military 
status and internal control over the department. 
The officer who administers his department wisely 
under the present conditions, when he has nothing 
to rely on, save his own personal influence over 
his men, may be trusted not to abuse authority 
when he is given power to exercise it.” It is difti- 
cult, if not illogical, to contend that existing engi- 
neers should be denied the rights conceded as 
essential to the future officer of the engine-room. 

The very qualities which have ensured such a high 
degree of reliability in the engineering department 
of the Service, notwithstanding the increased re- 
»onsibility involved by higher speeds, are exactly 

hese which should justify the Admiralty in confer- 
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ring executive power and rank on the officers. The 
engineer officers have proved themselves educated 
men, possessing the power to reason quickly and 
to decide st when emergency arises, in 
addition to having an intimate and accurate know- 
ledge of the complete construction of each part of 
the intricate mechanism under their control. At 
the same time they have established reputations for 
maintaining order amongst the most difficult class 
in the Service. Moreover, we are certain that the 
nature of the reports made by the officers, and the 
assistance they have rendered to the captain, further 
support our contention. Apart altogether from the 
personal question that the reward should follow 
the event, and thatthe engineer officer should obtain 
official recognition for work he now does, there is 
the important national question that the efficiency 
of the Service calls for the reform. Everyone 
knows that, unless there is immediate power to 

unish disobedience, discipline is weakened by the 
issuing of orders unacceptable to the men. There 
is an inborn spirit of deviltry in almost every 
Englishman which induces him to jib at the orders 
given 7 a subservient ‘‘ master.” In the dormi- 
tory of the school no monitor, however high his moral 
character, could maintain order if he did not resort 
once in a while to the exercise of the ‘‘ manly art.” 
In the workshop the foreman could never main- 
tain the standard of work if he had not the power 
of dismissing the recalcitrant. It is not enough 
to urge that the present-day naval engineer can 
appeal to someone on deck, who may or may not 
sympathise with his appeal. The lack of full tech- 
nical knowledge of the offence on the part of the 
captain or commander involves explanation by the 
engineer, which is subversive of his authority. 
Punishment, too, should follow immediately after 
the act. If there are lapses during an action, 
disaster will follow unless the engineer break 
through all rules and exercises authority. From 
all points of view, therefore, it is imperative 
in the interests of the Service that this reform 
should be carried through, and we are glad to 
know from Mr. Summers Hunter that there 
is probability of fuller pressure being brought to 
bear on the Admiralty by the combined action of 
the technical institutions. We do not think the 
need is so much for awakening conviction on the 
part of the Board as for overcoming the prejudice 
of many existing executive officers of the Service ; 
but we hope, with Mr. Hunter, that Sir John 
Fisher will ‘‘crown his life’s work by solving this 
truly national question.” 

There is one further point to which reference 
should be made, especially as it is urged as a reason 
for not granting executive authority and rank to the 
engineers. It is contended that in a few years, as 
a result of the new system of training and entry, 
all engineers will have executive rank. But 
is the Board of Admiralty justified in delaying 
admittedly necessary reforms in the prospect of 
a problematical success ? There is room for doubt 
as to whether the coming officers who elect to 
be engineers will have the required knowledge 
and experience. If the Navy is to be adequately 
supervised and controlled, the authorities at White- 

l and at the dockyards must have the technical 
assistance of engineer officers who are thoroughly 
conversant, from practical experience, with the 
requirements and practical working of ships of war, 
and this can only be acquired after years of service 
atsea. Their Lordships seem impressed with this 
idea, because nearly all the highly-trained technical 
officers at the Admiralty are required to go to sea 
after every term of two orthree years at Whitehall, 
in order that they may gain practical experience of 
innovations and changes in sea-going conditions. 
It is doubtful if in the end the new system will give 
us such highly-trained engineer officers. Some even 
question whether under the new conditions we shall 
have an adequacy of officers for ordinary service. 
The students now at Osborne show a predilection 
for engineering, even during their leisure, and it 
is therefore assumed that the engineering branch 
will be preferred by many youths. A knowledge 
of human nature, however slight, suggests caution 
in such assumption. Give an average lad a lathe 
and a piece of metal or wood, and there are few 
seductions in the world which will take him away 
from the lathe. Healthy boys in their leisure must 
be making something—or mischief. When they 
grow up do they show the same desire to play at 
mechanics? Moreover, financial considerations must 
influence the choice. The commander on the bridge 
will have advantages. He has, to begin with, 





even if only a lieutenant, 3s. 9d. per day command 
money, and navigating allowance has been known 
to run up, even in small ships, to something equal 
to 1201. a year—a nice plum, for the absence of 
which even the discomforts and rigour of ver- 
vice in the engine-room will not compensate 
any officer of equal rank. It is conceivable in 
the case, for instance, of a destroyer, that the 
officer on the bridge and in the engine - room 
would be of equal rank, but with very different 
emolument and social conditions. The temptation 
will be to have an officer of less rank in the engine- 
room, which would mean a serious lapse from pre- 
sent efficiency. No ships require greater engi- 
neering skill and experience than the destroyer— 
they are now two-and-a-half-stripe engine-rooms— 
no vessels are of greater potentialities, and any 

ractice which would weaken their efficiency must 

condemned. 

We are therefore faced with the probability that, 
even if the present system of training is satis- 
factory—which Mr. Hunter doubts—the supply 
of engineer officers may be deficient, particularly 
in the earlier stages. It would therefore be well 
for the Board. of Admiralty to ignore the pre- 
judice of the officers afloat, and to make that 
reform which is necessary for the efficiency of 
the Service. By reason of the higher speed 
achieved in the later ships there is need for greater 
technical skill and administrative ability. The 
change is necessary also because in the earlier 
stages of the new system officers holding execu- 
tive rank may occupy places subordinate to the 
existing engineer officers without executive autho- 
rity. It is essential, too, to give the engineer 
executive authority, so that punishment for offences 
may be direct and immediate, and in order that 
the engineer personnel may realise that they do 
not occupy a position subsidiary to the officers and 
men on deck duty. The only argument against the 
change is that there cannot be two kings in Judea. 
This, however, is outside:the question. The cap- 
tain is supreme at present ; the commander only 
carries out his orders. Were power given to the 
engineer officer in his department corresponding to 
that exercised by the commander, all would be well. 
Such executive power, too, must carry with it the 
rank and its distinguishing mark, because in 1861, 
when the cur] was first introduced, it was an indica- 
tion of the possession of authority ; otherwise, it 
should be entirely wiped out. 





THE INSTITUTE OF METALS. 

BrruincuaM, the birthplace of the Institution of 
Mechanical Engineers, has most appropriately been 
chosen for the holding of the first general meeting 
of the Institute of Metals, which was opened, under 
the presidency of Sir William H. White, last Wed- 
nesday, in the fine hall of the Municipal Technical 
School, placed for this purpose at the disposal of 
the Society by the Education Committee of the 
Corporation. The multiplication of technical 
societies is not without its drawbacks, but the in- 
creasing complexity of modern industrial condi- 
tions makes it often unavoidable if important 
branches of manufacture are to receive the con- 
sideration they deserve. 

The Institute of Metals is intended to afford to 
makers and users of the non-ferrous metals oppor- 
tunities for the comparison of notes, which the 
Iron and Steel Institute now provides to those in- 
terested in the manufacture of the commoner metal. 
It originated in a letter written by Mr. W. H. 
Robertson, which appeared in our columns last 
January. This letter resulted in preliminary con- 
ferences between a number of gentlemen interested 
in the matter, which gave evidence of a widespread - 
belief in the usefulness of such a society as that 

roposed. The Institute of Metals was accordingly 
ormally constituted on June 10 last, at a meeting held 
in the Institution of Mechanical Engineers, London. 
At this meeting Sir W. H. White was appointed 
President, a position he accepted, he states, with 
some diffidence, holding that it belonged more pro- 
perly to someone more directly concerned in the 
manufacture of the non-ferrous alloys. It was 
wisely held, however, by his associates that Sir 
William’s exceptional experience in such a position 
far outweighed any considerations of the kind in 
question. His experience in organisation has been 
most valuable, and few could have set forth at once 
so clearly and so readably the aims and objects of 
the Society as he has done in his inaugural address. 
The arduous work of the honorary secretaryship 
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was undertaken by Dr. Carpenter and Mr. W. H. 
Johnston, and the excellence of their work is 
best attested by the fact that though the in- 
augural meeting was held barely five months ago, 
Sir William White was able on Wednesday last to 
announce that the membership roll already held 
330names. In their work the honorary secretaries 
have received great assistance from Mr. J. Shaw 
Scott, M.Sc., who was selected out of a large 
number of very excellent candidates for the post 
of permanent secretary. The position is one of 
great importance, as the making of an infant 
society is dependent in an exceptional degree on 
the character of the secretary. That the choice 
promises to be thoroughly justified seems guaran- 
teed by the success of the meeting in Birmingham. 

The time chosen for the inauguration of the new 
Institute is auspicious, as the researches of the 
purely scientific metallurgists are now on the verge 
of passing from the category of the merely interest- 
ing to that of the practically useful, and in this 
transition it is essential that that the works and the 
college laboratory shall co-operate. The possible 
utility of college courses in metallurgy is greatly 
restricted by the immense influence of what may, 
perhaps, be termed mere mass action. Even in the 
case of cast iron different mixtures are needed to 
secure similar properties in small and in large 
castings, and the influence of mere size is fully as 
important in the case of many of the non-ferrous 
alloys. It is not safe, therefore, to apply direct 
to masses of 2 or 3 tons of such metals deductions 
founded solely on the behaviour of ingots weighing 
2 1b. or 3 lb. each. 

The new Society will have before it an ample 
and largely untilled field of research. Like steel, 
but in an enhanced degree, the non-ferrous alloys 
are exceedingly sensitive to changes in composition 
and treatment ; whilst steel may be injuriously 
affected by very small traces of phosphorus, the 
importance of almost infinitely minute traces of 
foreign elements is even more marked in certain 
of the copper alloys. Traces of bismuth in copper 
not exceeding 0.004 per cent. are declared to 
sensibly affect the mechanical properties of alloys 
formed from the metal. Again, perfectly satisfactory 
reception tests for such alloys are still wanting. 
Alloys showing high tensile strengths and good 
ductility in the testing-machine have often proved 
singularly unreliable in practice. A user often 
knows that a metal is unsuitable without being 
able to specify exactly what is wrong. Again, 
little is generally known as to the effects of cold 
rolling and of heat treatment, both of which are in 
all probability the prime source of many of the 
mysterious failures which occur much more fre- 
quently than is commonly known outside those 
immediately concerned. Undoubtedly, manufac- 
turers themselves have much valuable information, 
acquired by dearly-bought experience, and it is not 
to be expected, for the present at any rate, that 
they will be very ready to publish this to the world 
at large. Yet here, as in other departments of 
industry, history may be expected to repeat itself, 
and so soon as the manufacturer finds that the 
college metallurgist can help him, he is sure to 
reciprocate. The very important work bearing on 
the nature of alloys accomplished during the last 
decade undoubtedly contains the key to many of the 
precautions in the treatment of metals shown by 
experience to be necessary. 

‘The proceedings on Wednesday commenced with 
& reception by the Lord Mayor of Birmingham, 
Councellor G. H. Kenrick. Sir W. H. White 
next read his address, setting forth the considera- 
tions which had led to the foundation of the new 
socisty. 

‘The papers taken were read in abstract only, 
and the discussion on each was limited to ten 
minutes ; but it is intended to resume the discus- 
sions at ameeting to be held in Londonon January 19 
and 20 next. This necessary limitation of the dis- 
cussion was unfortunate, as the few words spoken 
were of great interest ; and it is to be feared that 
many busy Midlanders who managed to attend the 
Birmingham meeting, and who would, time per- 

pe 
mitting, have spoken there, will find it impossible 
to make the journey to town. Indeed, much could 
be said in favour of fixing the head-quarters of 
the Society at Birmingnam ; but the fact that the 
founders hope to make the Society an international 
one is certainly a strong argument in favour of a 
metropolitan address. We shall deal with the 
papers read and the few words of discussion on 


In the afternoon the members were received at 
the new University Buildings by Principal Sir 
Oliver Lodge. There buildings are situated in 
grounds extending over 44 acres, and are especially 
well equipped for courses in the industrial sciences. 
Some may, perhaps, question whether the equip- 
ment is not unnecessarily lavish in view of the 
impossibility of learning an industry anywhere but 
in actual commercial work. 

In the evening a conversazione was held in the 
Grosvenor Rooms of the Grand Hotel, the guests 
being received by the Lord Mayor of Birmingham 
and Sir W. H. White. Some very interesting 
exhibits of ‘‘ diseased ” and ‘‘ injured” metals were 
on view, arranged by Mr. Boeddecker. 

In our next issue we shall, as we have already 
stated, refer to the papers read and the discussions 
thereon, but cannot conclude this notice without 
congratulating the infant Institution on the great 
success of its first general meeting. 





THE INSPECTION OF FARM BOILERS. 

THe report of the formal investigation by the 
Beard of Trade with regard to the fatal boiler 
explosion at a dairy at Glenluce, given on page 669 
of this issue, is instructive reading. Here was a 
single-fiued Cornish boiler, sixteen years old, used 
ser gare A with workpeople in close proximity, 
but which had never been examined by any person 
with a view to ascertaining whether it was safe or 
not. At last, through sheer inability to resist the 
steam pressure, it burst, killing one person (a son 
of the farm tenant) and severely injuring another. 
The plates of the shell, where resting on the 
brickwork had been wasted and corroded to a 
most alarming extent, and the wonder was that the 
catastrophe had not occurred long before it did. 
The Commissioners, in their report to the Board of 
Trade, which has just been issued, say :—‘‘ We 
would fail in our duty if we did not most solemnly 
and emphatically warn all those who own boilers, 
which are used on farms and dairies, of the neces- 
sity of constant inspection. Regular inspection is 
all the more necessary in the case of such boilers, 
for those who are using them, however capable 
they may be in their own proper work, are not 
skilled mechanics or engineers.” 

For many years we have noted the frequent 
occurrence of boiler explosions at farms, and in, we 
venture to say, 99 percent. of these cases the 
cause has been the neglect of the simple precaution 
of careful inspection. That inspection of any kind 
was necessary has apparently never been thought 
of until, by its bursting, the boiler itself has con- 
vincingly called attention to the neglect from which 
it had suffered. In the annual report on the work- 
ing of the Boiler Explosions Acts for the year 
ending June 30, 1907, which was referred to in 
ENGINEERING for November 6, flagrant instances are 
given, while very recently several other explosions 
of boilers used in connection with farms have 
occurred. In the Board of Trade Report, No. 
1767, just published, particulars are given of a 
vertical boiler, purchased new in 1884, which had 
worked intermittently up to December, 1907—a 

riod of twenty-three years—and then exploded, 

illing the owner of the farm and severely injurin 

histwo sons. The boiler had never been examin 
since it was put down, and when it burst the fire- 
box plates were found to be as thin as paper. In 
September last a boiler used in connection with a 
thrashing-machine exploded at Campbeltown and 
caused the death of the owner. An official report 
has not yet been published, but we have little 
doubt that, judging from past experience, the cause 
will be found to have been simple, and possibly a 
repetition of the old story. In October last a small 
vertical boiler exploded at a farm in Sussex, killing 
the attendant. The Board of Trade report is, of 
course, not yet published, but it is stated that the 
boiler had never been examined by a competent 
person, and that the plates were reduced by cor- 
rosion and quite unfit for any useful steam pressure. 
Another explosion occurred on November 6 ata 
farm near Penrith, doing much damage to property 
and scalding a workman. 

Many other illustrations might be given, but 
these will be sufficient to show the urgent necessity 
that exists for something being done by Parliament 
for the protection of those boiler-owners who will 
not protect either themselves or their workpeople. 
At the Glenluce investigation one of the witnesses 
in his evidence said that since that explosion he had 





these in our next issue. 





been called in to examine several farm boilers in 








the district, and that in the case of two of them 
his hammer went through the plates. There is 
little doubt that in many parts of the country there 
are boilers in use at farms and dairies, and for 
meral agricultural purposes, which have never 
— examined, or, at least, not for many years, 
and which are only waiting for some little specially 
inciting influence, or a favourable opportunity, to 
explode. The sons in attendance on farm 
boilers, though equal to the physical exertion of 
throwing fuel into the furnace, are, as a rule, 
quite unable to grasp mental problems; they are 
ignorant of the construction and capabilities of the 
boiler, the defects to which it is liable, and the 
danger of neglecting inspection. It is not to be 
expected that they should be competent to make a 
satisfactory inspection themselves, a duty which 
should only be undertaken by experts. Farmers, 
though doubtless most estimable men, are generally 
either totally ignorant of the risks they run, or 
neglect inspection ee & mean in- 
clination towards parsimony. We have known cases 
where they have definitely declined to pay a very 
reasonable fee for an inspection, and have preferred, 
in their own words, to ‘‘take the risk.”” Under these 
circumstances we may ask why should farm boilers 
be practically the only ones engaged in trade which 
are excluded from the operations of the Factory 
Act? That such boilers need inspection quite as 
much as those working in factories and workshops 
is clear, and it is also clear that, until pressure is 
brought to bear by the Government, explosions 
from boilers used on farms and for agricultural 
purposes will continue to occur, with their fatal 
results. We do tot see why the provisions of 
the Factory Act could not be extended in order to 
include all steam boilers at present not within the 
range of their beneficent influence. We are aware 
that farms are in many instances widely scat- 
tered and sometimes difficult of access, but we do 
not think that this obstacle should be allowed to 
stand in the way of an endeavour being made to 
prevent explosions, and so save the lives which are 
at any moment liable to be sacrificed. To compel 
every owner, or user, of a steam boiler, at present 
uninspected, to have it examined and certified 
at stated periods would, in reality, be conferring 
a boon upon all concerned, and would also 
very effective as an educational medium. At an 
explosion at a farm some time ago it was found 
that the boiler attendant, an ordinary labourer, 
had deliberately sat - the — valve to 
prevent steam blowing off. He was doubtless quite 
unaware of the danger involved in his mad act, and 
was blown to pieces by the explosion. An inspec- 
tion by a competent person, for whose competency 
and appointment the boiler-owner would take the 
responsibility, would not only lead to the detection 
of dangers in a boiler at present hidden, but would 
also tend to teach wholesome lessons to many atten- 
dants who have the misfortune to be extremely 
ignorant in such matters. The Board of Trade have 
constantly urged the importance of inspection, but 
still farm boilers are uninspected, and explosions 
occur. It appears time, therefore, that Parliament 
stepped in, and, by the provision of some wise and 
simple measure, compelled owners to take some 
means for —s the safety of the boilers which at 
the present time they are working at the risk not only 
of their own lives, but also the lives of their servants. 





BRITISH RAILWAY ECONOMICS. 

Ir is almost exactly twelve months since the 
threatened strike of the ‘‘ All-grades movement” 
on the railways of this country was averted, and 
the conciliation boards instituted. The one im- 

rtant company not included in the Board of 

rade arrangement has since practically ranged 
itself with the majority, having adopted a concilia- 
tion scheme accepted both by the employers and the 
employés. Although the storm that threatened in 
1907 has cleared but slowly, at the present moment 
there is a pleasant quiet in the railway labour 
world, the chief sound being that of the hum of 
the well-working machinery of the conciliation 
boards. Only last week a settlement of differences 
between the company and its employés with + a 
to the goods staff was arrived at on the Midland 
Railway, and, taken all round, the working of the 
boards appears to be full of — 

While the attention of labour, as regards the 
railways at least, has been principally centered on 
these matters, the public has also been given plenty 
to think about. e number of working agree- 
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ments which it has had the opportunity of criticis- 
ing during the past twelve months has been quite 
phenomenal, and, in so far as its attitude is reflected 
in the Press, it has not allowed the opportunity to 
slip. Seldom have railway matters occupied so 
much space in the daily journals as during the past 
year, and as much sensational capital as possible 
has been made out of the situation. As something 
of a corrective to irresponsible sensation, therefore, 
it is well that attention should be directed both 
to the causes of the present state of affairs in the 
railway situation, and to the real remedial measures 
which the companies are seeking to call into play. 

In his presidential address before the Institu- 
tion of Civil Engineers, Mr. J. C. Inglis touched 
upon this subject in speaking of the ‘* excessive 
competition, beought about and kept alive mainly 
by the systematic approval by Parliament, of com- 
petitive lines in localities already served by other 
systems or companies...” Besides wing 
attention to this particular root of evil, Mr. Inglis 
pointed to the remedy, asserting ‘‘ that the 
policy of empowering and endorsing competition, 
or anti-combination, which has been the keynote 
of Parliamentary and mercantile practice towards 
railway companies, must be restricted if the finan- 
cial status and efficient performance of the railway 
system of this country, upon which so much depends, 
are to escape from depreciation beyond the hope 
of redemption.” This is not an extreme state- 
ment, and, interpreted, amounts to asking leave 
to be allowed to exist without committing suicide. 
Apparently the policy favoured by Parliament is, 
at its worst, that of cutting someone else’s throat ; 
actually it amounts to the cutting of one’s own. 
This, it is only natural, the companies prefer to 
avoid, and their efforts to avert such an end will 
not be. considered unreasonable in an age when 
humanitarian principles are supposed to carry con- 
siderable weight; and it is this demand the 
companies are making at present. The working 
agreements so far planned and carried into effect 
have resulted in no material curtailment of the 
privileges enjoyed by the public, while they pro- 
mise to ease the companies of, at least, some of the 
burden which in this country they have to bear, a 
respect in which our systems contrast so onary 
with those of nearly all other countries of the world. 

But the very words ‘‘ working agreement,” which 
we have lately heard so often, suffice to arouse 
the suspicions of one faction of the public. To 
hear these good people talk conveys the impres- 
sion, rightly or wrongly, that they seem to consider 
no greater sin possible than that a railway company 
should be in a position to pay a dividend. Our 
contemporary of the daily Press, the Manchester 
Guardian, is apparently. among those who are very 
doubtful of the present tendency. It has, as yet, 
been able to advance its case no further than 
the ‘‘no-harm done; so far so good, but... ” 
position,.. But it has already propounded a pro- 
position which, though not altogether flattering to 
the sense of equity prevalent in this provincial 
centre, is, at least, evidence of astute commercial 
instinct. Its proposition is as follows :—State 
railways being the proper thing, and there being 
the necessity, under these conditions, of central con- 
trol, the companies should be allowed to have all 
the trouble of settling the difficulties attendant on 
the inauguration of the central management system, 
and, when this has been brought into being, then 
will be the time for the State to assume control, 
not at their then existing value, but ata figure based 
on their profit- earning value when they were 
bleeding themselves and each other to death. It 
suggests :—‘‘ Allow them to make it (the transi- 
tion), and so create a monopoly which should be 
subsequently purchased by the State, on the clear 
understanding that the purchase price should be 
calculated, not on the value of the monopoly so 
created, but upon the basis of the profits earned 
during a term of years before 1908.” 

This, we venture to think, is scarcely a proposi- 
tion which will appeal to the majority of people in 
Great Britain. It is against our sense of justice 
and fair play. If the companies can introduce the 
central-control system without disadvantage to the 
public, they ought to be allowed to benefit by it, 
and, supposing for the moment that the remotely 
probable happens, and that our railways are ulti- 
mately acquired by the State, the companies should 
receive recompense for having relieved their new 
owners of the very arduous and complicated task of 
evolving from chaos a single well-regulated organism. 

As being the last year of the most destructive 





forms of competition, 1907 will close an epoch of 
extravagance in railway operation. The Board of 
Trade returns for this year, therefore, are of con- 
siderable interest, both for this reason and for the 
fact that, according to the theory advanced above 
regarding State acquisition, it is the last report in 
which the profits shown are to form any basis for 
bargaining when the time of transfer to the State 
arrives, according to our Manchester contemporary. 
The principal figures of the returns we publish in 
another column of this issue (page 664). The total 
capital involved in the railway companies is, ac- 
cording to this return, 1294 million pounds sterling. 
Of this, 489,189,000. is ordinary capital, on which 
an average dividend of 3.31 per cent. was paid. 
This dividend was lower in amount than that paid 
in 1906 by 0.04 per cent. 

We may draw attention as antidotal to the 
method suggested above for the acquisition by the 
State of our railways, to the views advanced by Mr. 
William Acworth in his address before the Economic 
Section of the British Association at the recent 
Dublin we 4 Mr. Acworth does not appear to 
complain of the prospects of a termination of 
active competition between the companies, provided 
the interests of the community be sufficiently safe- 
guarded. The institution of some body or autho- 
rity of appeal is supported by Mr. Acworth, to 
which the public may take any reasonable com- 
plaint, and, if we read him aright, he thinks that 
if regular procedure on these lines were insti- 
tuted, the management of the railways might safely 
remain in the hands of the general manager or 
managers. Asa matter of fact, in a limited way, 
there actually exists at the present time something 
of this nature in this country, for under the Rail- 
way and Canal Traffic Act, 1888, complaints against 
the railways may be laid before the Board of 
Trade for investigation. Under this Act, in the 
two years 1906 and 1907, it is recorded that 
243 complaints were investigated. In 84 of 
these the cases were settled more or less to the 
satisfaction of the complainants. In 96 cases, 
owing to the Board of Trade decisions, &c., the 
complainants were not satisfied. In other 58 cases 
the explanations offered by the railways were 
accepted by the complainants. Practically, there- 
fore, the complaints were justified in 84 cases. 
Now the goods traffic handled by the railways in 
1906 and 1907 together amounted to 1004.7 million 
tons, bringing in receipts to the amount of 119.6 
million pounds sterling. Thus the complaints 
brought amount to one for every 4.13 million tons 
carried, and the complaints justified to about one 
for every 12 million tons of goods traffic. Calcu- 
lated on the receipts basis, the figures are one 
complaint for every 492,000]. of receipts from 
goods traffic, and one justified complaint for every 
1,424,0001. of receipts from this traffic. These 
figures do not support the contention that the 
present service given by the railways is susceptible 
of great improvement. The sphere of action of 
any controlling authority, such as that suggested by 
Mr. Acworth, would, of course, be a great deal 
wider than anything of the kind already existing 
here, and also better systematised. 

The period of construction of our country’s rail- 
way system seems now to have practically reached 
its end. The increase of mileage during the year 
1907, in fact, amounted to no more than 45 miles, 
or 0.2 per cent. of the total of 23,108. This is 
much lower than usual ; but it is not likely that 
future years will see any more really large under- 
takings embarked upon. Development still pro- 
ceeds, however, and capital is still required for the 
provision of more track accommodation, buildings, 
&c., resulting in capital expenses which must 
incurred if increas traffic is to be handled 
efficiently and without congestion. In 1907, while 
the traffic returns were greater, both the capital 
over which the net profits were divided, and also 
the working expenses, had increased, so that the net 
result was lower than in 1906, and it is a notable 
fact that on 13.6 per cent. of the ordinary capital 
no dividends at all were paid in 1907. Working 
expenses, which now stand at over 76} millions, 
showed an increase of 5.3 per cent., while the total 
gross receipts had increased by only 3.7 per cent. 
Passenger traffic shows, on the whole, an increase, 
due to increased receipts from the third-class traffic 
and from the season-ticket holders. First and 
second-class both show a falling off, the former, of 
course, being largely due to the use now made of 
motor-cars. The average receipts per passenger 
remain about the same—viz., 7.2d. 





Of late years therailways have had to contend with 
competition from the tramways. While a large 
amount of the tramway and railway passenger traftic 
is not competitive, the figures for the two systems 
are interesting. The railways conveyed in 1907 
some 11894 million third-class passengers, while the 
tramways of the United Kingdom handled about 
2500 millions. On the assumption (which is not 
truly correct, of course) that the development of 
traffic proceeds uniformly throughout the year, at 
about the middle of May, 1900, both systems were 
handling passengers of these classes at the rate of 
1049 millions per annum. From that date till the 
end of 1907 the railway third-class traffic had in- 
creased 13.2 i cent., but the tramway traffic to 
the end of the year terminating with March 31, 
1907 (the latest for which figures are available), had 
grown by no less than 133.7 per cent. 

Goods traffic amounted to 515.9 million tons in 
1907, an increase of 5.5 per: cent. on the previous 
year; but the traffic only brought in receipts of 
61,203,0001., which is an increase of 4.8 per cent. 
on 1906. Mineral traffic was largely responsible for 
the heavier returns. The train-mileage increased 
3.4 per cent. for all traffic, and amounted in 1907 to 
428.4 million miles. The working expenses, it will 
be remembered, had increased by 5.3 percent. The 
chief items to which the larger working expenses are 
due include higher prices of fuel and materials. 
The average price of coal rose from 7s. 34d. in 1906 
to 9s. in 1907, while rails averaged about 18s. 3d. 

r ton more in the latter than in thejearlier year. 

e largest increase in expense per train-mile is in 
locomotive power—11.4 per cent. Of this, coal is 
naturally responsible for a considerable portion. 
While the total train-mileage has increased by 3.14 
per cent., the quantity of fuel consumed for loco- 
motive pur increased by 6.9 per cent., and the 
cost of fuel to fifteen of the chief systems increased 
no less than 22.3 per cent. Generally speaking the 
various railways do not show any great difference 
between the figures for 1906 and 1907 as regards 
receipts per train-mile. In expenditure, however, 
less uniformity is apparent. Although the several 
railways naturally vary in maintenance - of - way 
expenses, one from the other, with a few exceptions 
their expenses per train-mile are fairly uniform 
for both years. The Furness Railway constitutes 
one of the exceptions, showing 8.93d. per train- 
mile in 1907, against 8.24d. in 1906. On the other 
hand, the Great Northern of Ireland has reduced 
its expenses from 9.10d. to 7.30d., the average for 
the United Kingdom for 1907 being 6.31d. Loco- 
motive expenses, which average tor the United 
Kingdom 12.09d., show, on the whole, a consider- 
able increase. The greatest is that recorded for 
the Great Central, from 11.47d. in 1906, to 13.03d. 
per train-mile in 1907; and the Caledonian, for 
which the figures are respectively 9.66d. and 11.21d. 
On the Taff Vale these expenses stand at 17.93d. 
per train-mile. Among the general charges it is 
worth recording that the railways paid 4,865,000/. 
in rates and taxes, a figure which shows a reduction 
of 102,000/. on the amount paid in 1906. 

The working of electric railways developed con- 
siderably in 1907. The total length of miles worked 
in 1907 amounted to 216}, operated solely by 
electricity, and 163 miles partly by steam and 
partly by electricity. The total of equivalent elec- 
tric car-miles was 74,589,759 in 1907—a substantial 
increase on the 56,697,422 for 1906. The Board of 
Trade units consumed were 213,675,447, an increase 
for the year of no less than 34.6 per cent. 








THE LATE PROFESSOR W. E. AYRTON. 

Noratne illustrates the advance of applied elec- 
tricity in both so striking and melancholy a manner, 
perhaps, as the rapid change in the figures of the 
prominent electricians. The scientists and elec- 
trical engineers who, fifteen years ago, occupied 
the front benches at the meetings of the Institution 
of Electrical Engineers, and who were always called 
upon in the discussions as a matter of course, have 
been replaced by new men, specialists in their 
own lines, a few years ago students of the older 
members, who retired, not so much on account 
of age, but because the facilities which they had 
struggled to provide for the younger genera- 
tion had helped that generation to rapid pro- 
gress. Professor Ayrton, whose death we regret 
to have to record, was one of those electrical 
pioneers who make careers for his successors. In 
the ’eighties novel Ayrton and Perry instruments 
crowded one after other. The Science Section 
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of the Franco-British Exhibition contained a re- 
markable series of these instruments, designed for 
measuring almost everything electrical. Some of 
these instruments retain their value on the market ; 
others, naturally, have been improved or super- 
seded. 

William Edward Ayrton was born on September 
14, 1847, in London, as son of Edward Nugent 
Ayrton, a barrister. At twelve years of age young 
Ayrton went to University College School, and in 
1865 he became a student at University College, 
having gained the Andrews Exhibition, and later 
the Scholarship. Before presenting himself for 
the examination for the Indian Telegraph Service, 
he ceached several fellow-students for the entrance 
examination. The opportunities offered by this ser- 
vice induced him to abandon his plan of proceeding 
to Cambridge. When he had ca llodive en- 
trance examination at the head of the list, in 1867, 
the Indian Government sent him to Glasgow to 
study electrical engineering under Lord Kelvin, then 
Sir William Thomson, and a further Government 
scholarship enabled him to work for some time for 
the Telegraph Construction and Maintenance Com- 
pany. In 1868 he was sent to India as assistant to 
the late Mr. Schwendler, electrical superintendent 
of the Indian Telegraphs, together with whom he 
designed a method of locating a fault in a telegraph 
line. Methods for determining faults were known 
at the time ; but the fault trouble was so serious 
in India that it was contemplated, it was said, to 
carry a submarine cable all round the coast. When 
Schwendler retired on sick-leave, Ayrton became his 
successor. He returned in that capacity in 1872 to 
England, where he took charge of the Great Western 
Railway Telegraph Cable Company, of Mitcham, on 
behalf of the company’s, engineers, Sir William 
Thomson and Professor Fleeming Jenkin. 

He did-not go back to India, but accepted in 
1873 the chair as professor of physics and tele- 
graphy at the Imperial Engineering College at 
Tokyo, just established by the Japanese Govern- 
ment. There he was joined by Professor John Perry 
in 1875, and the two professors at this, for some 
time the largest technical college of the world at 
which English was spoken, develo so prolific an 
activity in research that Clerk Maxwell is said to 
have jokingly suggested that the scientific energy 
of the two men was threatening to displace the 
centre of electrical gravity to Japan. Accompanied 
by Professor Perry, Ayrton returned to England in 
1878, was for a year scientific adviser to Messrs. 
Latimer Clark and Muirhead, and began in 1879 to 
teach in the Middle-Class School, of Cowper-street, 
E.C., out of which—thanks also largely to his 
influence—the City and Guilds Technical College 
at Finsbury and the Central Technical College at 
South Kensington arose, among the first tech- 
nical colleges of this country. Professor Ayrton 
remained at Finsbury till 1884, when he was 
appointed professor of physics and applied elec- 
trical engineering at the Central College, a t 
which he held until his death. He sundienl ah 
the same time as consulting engineer in connec- 
tion with Professor Perry, who had been with him 
at Messrs. Clark and Muirhead’s and at Finsbury 
College ; this association terminated in 1891. 
Former students of his, notably Mr. T. Mather, 
¥.R.S., and Dr. Sumpner, then became his chief 
collaborators. 

In his own name, and in conjunction with others, 
Professor Ayrton took out a large number of patents, 
and he contributed about 160 papers, including 
many joint communications, to the Royal Society, 
the Institution of Electrical Engineers, the Physical 
Society, and to various periodicals. Of his books, 
his ‘* Practical Electricity,” which has seen twelve 
editions, is best known. Among his early papers 
were those on the Specific Inductive Capacity of 
Gases, on the Viscosity of Dielectrics, on Ter- 
restrial Magnetism, on the Contact Theory of 
Voltaic Action and Polarisation, and he also dealt 
by optical methods with.the mystery of the magic 
Japanese mirrors. His stud system (surface-con- 
tact) of electric railways, which he demonstrated 
by models, the electric telpherage system, worked 
“ut In conjunction with Professors F. Jenkin and 
“erry, and adopted at Glynde, in Sussex, the elec- 
‘tle tricycle ride which he performed with Pro- 
fessor Perry in the streets of London in 1882, and 
the electric lighting of the Grand Hotel, Charing 
Cross, in 1883, made him popularly known. The 


propelling power of the tricycle was derived from a} - 


battery of the Faure Accumulator Company, with 
which the two professors were connected. 





Then followed the series of new electrical measur- 
ing instruments, which were awarded prizes at Paris 
in 1889, beginning with a portable galvanometer, for 
which the name *‘ ammeter” was coined ; the term 
‘*secohmmeter ” was another coinage of decidedly 

uestionable taste. Voltmeters for alternate and 
irect currents, power-meters, energy-meters with 
magnetic brake, transmission dynamometers, static 
voltmeters, further en photometers, dyna- 
mometer couplings, oblique-coil dynamo-machines, 
verned motors, and other inventions followed. 

e theories and details of these instruments were 
discussed in numerous papers. A common feature 
of many of the measuring devices was the helical 
spring which rotates its pointer when compressed 
or expanded ; Professor Ayrton described it in a 
paper on ‘‘A New Form of Spring for Electric and 
other Measuring Instruments.” Of other memoirs 
we name :—Driving of Dynamos with very Short 
Belts, Testing the Power and Efficiency of Trans- 
formers at Different Frequencies, the Magnetic 
Circuit in the Dynamo, the Efficiency of Incandes- 
cent Lamps with Direct and Alternate Currents, 
Relative Weights of Armatures and Fields in 
Dynamos and Motors, Working Efficiency of Storage 
Cells, Quadrant Electrometers, Thermal Emissivity 
of Thin Wires, Construction of Non-Inductive Re- 
sistances, New Method of Synchronising Alter- 
nators, Transparent Conducting Screens for Electric 
Apparatus, Variation of the Electromotive Force of 
Clark Cells with Temperature, Economy in House 
Wiring, and Determination of the Ohm made in 
Testing the Lorenz Apparatus of McGill University. 

When the Viriamu Jones ampere balance for 
absolute measurements had been completed at the 
National Physical Laboratory, Professor Ayrton’s 
illness necessitated some postponement of the work 
with this balance, which was then carried out last 

ear in conjunction with Mr. F. E. Smith, of the 
boratory, Dr. T. Mather, and Dr. T. M. Lowry. 

Professor Ayrton was an original life member of 
the Institution of Electrical Engineers, over which 
he presided in the year 1892-93, succeeding Pro- 
fessor Hopkinson and Sir William Crookes. He 
also acted as honorary treasurer from 1897 to 1902. 
So far as we remember, he last spoke at the Institu- 
tion when Mr. Haworth read his paper on “‘ Life 
Tests of New Electric Lamps,” in February, 1907. 
Four times he was elected Dean of the Central Tech- 
nical College, the last time for the year 1905-1906. 
Professor Ayrton was also President of the Physical 
Society in 1890, was in 1880 elected a member of 
the Royal Society, which conferred a Royal Medal 
on him in 1901, was a juror at several electrical 
exhibitions, and one of the British delegates to the 
Electrical Congresses of Frankfort, 1891, Chicago, 
1893, and Paris, 1900. He also served on the 
Mosely Educational Commission of 1903. His 
evening discourse to the British Association at 
Bath, on ‘Electrical Transmission of Power,” 

roved so — that it had to be repeated, 
- request of the town. When he lectured at 
the Johannesburg meeting of the Association in 
1905, his subject was again : ‘*‘ The Distribution of 
Power,”* and he made very unusually extensive 

reparations for this lecture. The subjects of 
Ris Presidential address to the Mathematical and 
Physical Section of the British Association at the 
Bristol meeting of 1898 were :—Science Abstracts, 
Pure and Technical Science, and the Physics of 
Smell.t That he did not advance much beyond the 
threshold of this science of smell was due to his 
many other occupations, and to another circum- 
stance. ‘‘If it be a proof of civilisation,” he re- 
marked, ‘‘ to retain but a remnant of a sense which 
is so keen in many types of dogs, then I may pride 
myself on having reached a very high state of civili- 
sation. Fortunately, the ladies of my family 
possess a high nasal quickness.” 

Professor Ayrton was twice married. His first 
wife, whom he married shortly before taking up his 
abode in Japan, was a cousin---a Miss Mathilde C. 
Chaplin, an ardent advocate of medical education for 
women. Their only daughter married the novelist 
and Zionist, Mr. Israel Zangwill. It was at Fins- 
bury College, in 1884, that the widower made the 

uaintance of the lady who became his second 
ife, and who survives him—Miss Hertha Marks, 
of Portsea, who had through Girton College, 
and had become a student of electricity at Finsbury. 
That she has herself done excellent research work 
in electricity need not be pointed out. Professor 
* See ENGINEERING, vol. lxxx., page 380, 
+ See Encrvgxzk1ne, vol. lxvi., page 449. 





Ayrton had been ailing for some time, when he was 
attacked by influenza a few weeks ago. His heart, 
already weakened by previous illness, was again 
affected, and the end, which came on Sunday, 
November 8, was a shock, but not a surprise, to 
his friends. It had been announced that Mr. 
Mordey would deliver his idential address to 
the Institution of Electrical Engineers last night. 
But the Institution, as a mark of respect to their 
late Past-President, adjourned after having listened 
to a touching tribute paid to their dead friend and 
colleague by Mr. Mordey and Professor John Perry. 





THE RATING OF PETROL-ENGINES. 

THERE have been many attempts during the last 
few years to arrive at some simple formula which 
should give, with fair accuracy, the maximum power 
of a petrol-engine.. The demand for such a formula 
arises from several quarters. The buyer of. a car 
wants the power of all engines to be rated on thesame 
basis, so that he may feel sure that he really gets 
value when he purchases a nominally high-powered 
ear. The honest seller is just as anxious, in order 
that undue imagination on the part of his competitors 
as to the power of their machines may not preju- 
dice his goods. It is, however, in connection wath 
hill-climbing and racing competitions that the need 
for unanimity as to rating is most urgent. To get 
anything like fair racing between ordinary cars 
some method of classification or of handicapping 
must be adopted, and the basis must be rational, 
or freak designs will be unduly fayoured. In’ 1906 
the Royal Automobile Club decided that for com- 
petition purposes the brake horse-power of a petrol- 
engine should be calculated by the formula 

B.H.P. = 0.4 D? N, 


where D is the cylinder diameter in inches, and N 
is the number of cylinders. This formula applied 
fairly well to the ordinary engines then in use, but 
it is obviously irrational. Senckauer must cer- 
tainly depend upon piston speed, and therefore, 
practically speaking, upon the stroke of the engine, 
yet this factor is neglected. The compression 
pressure also has its etfect, so that, by lengthening 
strokes and increasing compression, designers suc- 
ceeded in producing engines for racing cars whose 
real horse-power was many times greater than that 
given by the formula. In a sense this was fair, 
because the formula imposed the same limitations 
upon, and offered equal facilities to, every maker, 
but the practical result was to make the rated 
power bear no relationship to the real power, and 
to lead to developments of design unwarranted by 
good engineering practice. 

Dissatisfaction naturally arose with the Royal 
Automobile Club formula, and various others were 
advocated. The Society of Motor-Manufacturers 
and Traders appointed a sub-committee to look into 
the question, and we gave a summary of their 
report in our issue of September 25, page 415 ante. 
It is sufficient here to say that for genuine standard 
touring-cars they recommended that the horse- 
power should be calculated for competitive pur- 
poses by the formula 

B.H.P.= 0.197 d (d — 1) (r + 2) N, 

in which d is the cylinder diameter in inches, 7 the 
ratio of stroke to bore, and N the number of 
cylinders. By a modification of the constant factor 
the formula might be applied to racing-cars having 
excessive piston speeds, and by the introduction of 
another factor the effect of high compression might 
be taken into account. These proposals of the com- 
mittee of the Society of Motor-Manufacturers and 
Traders were referred by the Institution of Auto- 
mobile Engineers to a rating committee of their 
own for consideration and report. The latter com- 
mittee recommend that the formula above should 
not be supported by the Institution, on the grounds 
that it is not upon sufficiently conclusive 
experimental evidence. They suggest that another 
committee should be formed to discuss the exact 
nature of the tests needed to give data, upon which 
to base a satisfactory formula. 

The Institution of Automobile Engineers dis- 
cussed the report of their Rating Committee last 
Tuesday evening. It was presented together with 
individual notes upon the subject by six out of the 
seven members of the Committee and three other 
gentlemen connected with the Institution. The 
discussion was quite inconclusive, and a suggestion 
at the close to take the votes of the members pre- 
sent upon the question was properly ruled out of 








order by the chairman. e present situation 
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seems to be that the Royal Automobile Club 
formula will stand with all its defects until some 
one finds a better, and succeeds in convincing 
rival formula inventors that he has done so. 
Meanwhile the ordinary engineer is beginning to 
wonder whether any formula, when found, will be 
worth the time and trouble spent on discovering it, 
particularly as it is bound to exercise some influ- 
ence—and probably bad influence—on design. Mr. 
Mervyn O’Gorman, in a most sensible note on the 
subject of rating formule, suggests that for standard 
touring-cars the rated horse-power should be the 
actual horse - power that a similar engine has 
been found to give on test, and with this we entirely 
agree. He proposes that manufacturers should 
state, with every engine sold, that a truly similar 
engine has given such and such power during a 
continuous and lengthy bench test, and that the 
engine as sold is guaranteed to yield this brake 
horse-power within 15 per cent. 

If the Society of Motor-Manufacturers and 
Traders would agree to abolish all kinds of formula- 
rating, as far as touring-cars are concerned, and 
insist upon an actual brake horse-power being 
guaranteed by their members, we believe it would 
be in the best interests of the industry. A small 
cqgmmittee of practical meri could soon settle the 
method and conditions of the bench test. If such 
a course were decided on, design could develop 
naturally without engineering principles being put 
in the balance against the desire to obtain a 
meretricious figure of rating. Moreover, after 
all, the power of a car is only one out of a 
large number of considerations that affect the 
purchasing public. If any nominal rating, based 
on_cylinder dimensions, could give a buyer any 
guidance as to the cconomy or flexibility of the 
engine, the silence and durability of the machinery, 
and the general comfort of the vehicle, there would 
be something to say for it. But, obviously, the rating 
has no relation whatever to these important features, 
and as it may not even represent what it professes 
to, within 200 or 300 per cent., there se2ms no 
possible use to the buyer or seller in retaining a 
purely artificial statement of power. Nobody 
wants a new kind of nominal horse-power set up, 
now that the term and the idea have happily 
vanished from modern engineering. They survived 
longest in connection with traction engineering, 
and, unless prevented, appear likely to cause new 
confusion with the latest form of road transport. 

So far as the purchase and sale of ordinary tour- 
ing-cars is concerned, then, there seems no case 
for a nominal rating at all, as the real brake-horse- 
power can, and should, be stated by the maker. 
The latter will have no reason to minimise the 
power, otherwise his cara will appear costly as 
compared with those of his competitors. On the 
other hand, he dare not overstate it, as it might 
be made the subject of a guarantee. Hence in 
competitions for privately-owned cars of standard 
types the classification and handicap might well be 
based on the catalogue power of the vehicles. It 
is when important racing events are held, and 
manufacturers themselves enter specially-built cars, 
and stake their reputation on their performance, 
that the question of rating is really serious. The 
engines are constructed for the occasion, and the 
makers have every temptation to understate their 
real power. Moreover, there is no practical means 
for the racing authorities to discover the power, 
unless a test of every engine is made under their own 
supervision. In cases like these there is some- 
thing to be said for rating the engines by formula. 
But it would be just as easy to impose limitations 
as to piston area, cylinder volume, &c., without 
assuming what the maximum horse-power of an 
engine constructed in accordance with the limitations 
will be. No formula would then be required, and all 
the trouble of trying to devise one which could not 
be got round by designers would be obviated. The 
effect of the Royal Automobile Club formula in the 
last Tourist Trophy race was merely to stipulate 
that the greatest allowable diameter of cylinders 
for a four-cylinder car should not exceed 4 in. 
This condition might just as easily have been put 
into words, and then the absurd and misleading 
rating of the cars would have been avoided. 

There is one purpose for which a formula would 
be exceedingly valuable if a satisfactory one could 
be devised, and that is for the origination or com- 
parison of designs to develop a given power. In 
steam-engine work suitable formule exist, and it is 
possible by their means to predict very closely what 
a certain design will do, or to get out a design 





which may ba relied on within small limits to give 
a stipulated power and efficiency. The conditions, 
however, are so utterly different in petrol-engines 
that it appears very unlikely that corresponding 
formule will be obtainable. tt they could be dis- 
covered, and were of a practical nature, the whole 
question of rating would be solved at once. 

Before leaving the subject, it is well to call 
attention to one sort of difficulty, which always 
arises when the question of rating is under discus- 
sion. It may be illustrated in this way. It is found, 
for example, in practice that the brake horse-power 
per cylinder diminishes as the number of cylinders is 
increased. Mr. Legros has noted a marked pro- 
portional difference, even between four and six 
cylinders, and considers that the cause is — 
to be found in the extra friction entailed by the 
—— crank-pins and journals, &c. The makers of 
multi-cylinder engines, therefore, maintain that 
any rating formula should contain some factor 
which will neutralise this disadvantage, by causing 
the rating to fall off slightly as the number of 
cylinders increases. 

In the discussion on rating by the Institution of 
Automobile Engineers, Mr. Lanchester strongly 
— any such allowance being made for multi- 
cylindered engines, and we think most engineers 
will agree with his point of view. , He maintained 
that as numerous small cylinders were notoriously 
less economical for a given power than fewer large 
ones, a designer only adopts numerous cylinders 
because he hopes to get advantages in other 
respects. If he desires such advantages, he must 
pay their price, and not seek to get a lower rating 
for his engine on account of the defects which are 
inherent in the design he prefers. It is, of course, 
arguable that the rating formula should reflect 
facts as far as possible, and therefore under it a 
six-cylinder engine should not apparently give six 
times the power of each of its cylinders separately. 
This view would be tenable if any one seriously 
supposed that a rating formula, founded solely upon 
cylinder dimensions, could even approximately 
represent facts. The function of rating formule 
is — to equalise conditions of competition, 
and if certain makers prefer to build their engines 
in a particular manner, they must not expect to 
be relieved of any disadvantages they thereby incur. 





THE INTERNATIONAL ROADS 
CONGRESS.—No. II. 

Tue proceedings of the first International Con- 
gress on Roads were concluded at Nice on the 21st 
ult., excursions in the Riviera following the 
sittings in Paris, and it is now possible to consider 
briefly the nature and results of the deliberations 
and inspections of the cosmopolitan gathering. 
Difficulties were undoubtedly experienced as to 
languages. The French, like the English, are not 
good linguists. Both nations are apt to assume 
that a knowledge of their own language should be 
universal. The reproductions of speeches in 
English in the special journal of the Congress were 
almost unintelligible, and the English versions of 
the conclusions of the Conference are very imper- 
fect. At future conferences it is to be hoped that 

roofs may be more carefully read by persons 
amiliar with the several languages, as, even with 
fair manuscript, the printers made sad havoc of the 
German and English portions of the journal. 

The American delegates, who had come to the 
Congress at great expense of time and money, were 
not furnished, like their brethren resident in 
Europe, with early copies of the numerous papers 
submitted, and on this account had special difliculty 
in following the proceedings. 

These papers were dealt with in sections by eight 
skilled reporters, who at the sittings read sum- 
maries of their contents, and submitted such con- 
clusions as appeared to be clearly indicated by the 
consensus of opinion of the authors. This work 
was admirably done, but it was doubtless discon- 
certing to some writers to find their papers summed 
up in a few words in an unfamiliar language. The 
procedure is, however, quite rational and business- 
like, and it is difficult to see how the great mass of 
information furnished by more than 100 writers 
could otherwise have been brought in any clear way 
before the Congress. Anyone familiar with French 
could, of course, state at the sittings that the précis 
of a communication was insufficient, or misleading, 
but few of the English-speaking delegates were able 
to do this. The American and English delegates 
had so much difficulty in following the proceedings 





at the sittings on the opening day, that some of 
them proposed to hold separate sittings, and this 
proposal was politely agreed to by the President of 
the Congress. Wiser counsels, as to the inexpedi- 
ency of even suggesting a cleavage, however, ulti- 
mately prevailed, and the separate sittings wero 
held ft rma the official meetings, and as a prepara- 
tion for them. 

After the first day the difficulties as to languages 
were greatly lessened by the aid of Dr. Guigliel- 
minetti, Mr. Montague Harris, Secretary of the 
County Councils Association, and Mr. de Geoffroy, 
Secretary of the American Government Commission, 
and a German delegate, who translated the resolu- 
tions and amendments as they were submitted to 
the meetings. 

Undoubtedly those who only spoke English were 
much handicapped by their linguistic shortcomings ; 
but, nevertheless, the resolutions of the Congress 
were, in the main, an endorsement of well-estab- 
lished practice in Great Britain. It should, of 
course, be remembered that such resolutions must 
necessarily be of a somewhat rudimentary or 
general kind, having regard to the immense dis- 
parity in local conditions in the various countries, 
and that they cannot reasonably be expected to 
supply specifications of the details of work. They 
can only indicate the main lines on which engineers 
should proceed in suiting the means to the end in 
their special spheres. This is especially true in 
relation to roads, the nature and use of which are 
largely determined by geological, climatic, and 
social conditions. 

The chief value of the Congress is to be found 
in the records of experience throughout the world 
skilfully set out in the papers contributed by lead- 
ing highway engineers, and in the exchange of 
ideas effected informally at the social gatherings 
and on the excursions. Before the Congress dis- 
solved, a permanent international organisation was 
established to arrange for later meetings. It is 
therefore to be expected that at Brussels in 1910 
and London in 1912-the arrangements will show an 
improvement on those at Paris, though these were 
generally excellent. 

By these means a valuable comparative know- 
ledge of different ways of doing the same thing is 
made available, and the careful observer is enabled 
to discriminate between what is necessary and 
what is accidental, and to take bearings to define 
his position and guide his future progress. 

The great importance of the subject-matter of 
such congresses is apparent when it is noted that, 
according to the President, M. Lethier, the length 
of highways in the fourteen principal countries of 
Europe exceeds one million miles, and the annual 
cost of their maintenance not less than 32,000,000/., 
or 321. per mile per annum. 

It is interesting to observe that this estimated 
average cost per mile is almost the same as that of 
the rural roads in England and Wales, which in 
1906 had a length of 119,154 miles. This annual 
cost only represents a little more than 6 per cent. 
on their capital value, taking that at the moderate 
figure of 5001. per mile. The total length of public 
roads and streets in the British Islands is about 
230,000 miles, and the annual expenditure on 
them, excluding lighting, about 18,500,0001. M. 
Lethier’s figures appear to be low. 

In some papers submitted at the Congress it was 
suggested that statistics as to the cost of road main- 
tenance should be stated per square yard, instead of 
per mile; but the writer dissents from this view, 
and is clearly of opinion that although the square 
yard isa convenient unit for street work, the length 
is the important dimension as to rural roads. It 
is generally assumed by highway engineers that, 
within reasonable limits, the cost of road mainten- 
ance varies directly according to the tonnage per 
mile, and that the only difference variations in width 
make is as to weather-waste by wind, rain, and 
frost. Except to the wayfarer who has fared too 
well, the length of the road is the most important 
element, so long as the width is sufficient for safe 
travelling at reasonable speed. 

The writer is tempted to quote fully the actus! 
conclusions, expressed in definite resolutions, at 
which the Congress arrived, but considerations of 
space restrain him, and he must content hims®!! 
with a brief statement of the more important reso 
lutions, and a few comments thereon. 

Question 1.—The Present Road. 

It was agreed :— . 

(a) That the foundations of a road are of primary 
importance, and should be carefully adapted to the 
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subsoil and probable traffic; and that for paving, a 
concrete foundation 4 in. to 5 in: is to be recom- 
mended, with a thin sand cushion. 

(b) That trials as to the use of bituminous com- 
pounds for road purposes should be continued and 
extended, to arrive at economy and efficiency. 

(c) That a suitable binding material should be 
used during rolling. 

(d) That kleinpfiaster, otherwise known as 
‘*Durax,” or small-stone-set paving, should be 
tested under varying kinds of traffic, as it has been 
reported as good and cheap. 

Question 2.—General Methods of Maintenance. 

It was agreed :— 

(a) That darning or repairing road surfaces by 
small patches should be restricted as much as pos- 
sible and confined to keeping the road smooth 
pending sheeting with the use of a roller. 

(b) That as far as possible only hard and homo- 
geneous road materials, regularly broken, should 
be used with the minimum quantity of binding 
material. 

Question 3.—The Struggle against Wear and Dust. 

It was agreed :— 

(a) To recommend the use of suitable paving 
or other improved surface as a remedy for wear 
and tear, as well as dust, upon roads subjected to 
heavy traffic. 

(b) To recommend cleaning and light watering 
by mechanical means, and the use of surfaces which 
can be easily cleaned. 

(c) That emulsions of tar or oils, hygroscopic 
salts, &c., are efficient as dust-layers, but unfor- 
tunately only for a short time; and that tarring 
when well carried out is undoubtedly an efficient 
remedy against dust, and also protects the roads 
from the destructive ‘action of vehicles. 

(d) That experiments with tar incorporated in 
the road material are not yet sufficient to allow a 
definite judgment to be passed on the results ob- 
tained, and these experiments should be continued 
with due regard to the experience acquired in dif- 
ferent countries. 

Question 4.—The Future Road. 

It was agreed :— 

(«) That where the traffic of self-propelled 
vehicles is not very great the present road, if con- 
structed and maintained in accordance with the 
resolutions passed on the two first questions, is 
satisfactory. 

(b) The carriage-way of the road of the future 
should be homogeneous, and composed of materials 
which are hard, tough, resistent, and not —. 

(c) One roadway should be provided for all vehi- 
cular traffic, 6 metres (say 20 ft.) wide at least, 
save in the case of park avenues, where several 
separate roadways are desirable. 

(d) The road should have the least camber com- 
patible with the easy off-run of rain-water, and easy 
gradients; though 

(e) To avoid sharp curves an easy gradient may 
be sacrificed, and curves should have a radius of at 
least 50 metres (say 164 ft.). 

(f) The road sides should be properly raised on 
outer side of curves, but not to an extent incon- 
venient for ordinary traffic. A narrow footpath 
should be provided on the side of the road nearest 
centre of curve, and no deposit of heaps of stones 
allowed. 

(9) Road-crossings should be visible and well 
opened out. 

Question 5.—Effect of the Means of Locomotion 
upon Roads, 

It was agreed that :— 

(a) Fast motor-cars cause the disintegration of 
fine road materials. _ 

(b) That sudden changes in speed cause damage, 
and that damage is greatest on curves. 

(c) That the weight on motor-car wheels should 
not exceed 825 lb. per inch of width of tyres, and 
the total weight on a wheel should be limited, as 
very wide tyres do not bear uniformly on the road. 

Question 6,—ffect of New Methods of Locomo- 
tion upon the Roads. 

It was agreed that ‘‘ when the condition of any 
road is unfavourable to automobile traftic, for what- 
ever reason, the road itself is injured. Therefore, 
if you remove from the road everything which may 
cause the vehicles to be injured, the latter are no 
longer an agent of unusual wear and tear of roads, 
provided that they are kept within limits com- 
patible with the structure of the road considered 
(either present or future) as regards their speed, 
the construction of their tyres, their accelerations, 
and their weights.” 





This oracular pronouncement does not » sow to 
contain any new idea, nor can it be considered a 
lucid statement of the well-known truths it adum- 
brates. It appears to mean that a good road of 
adequate strength will not be seriously injured by 
motor traffic, and that the motors will not sustain 
injury on account of travelling over it. 

The resolutions on Question 8 fortunately make 
up for the deficiencies in the answer to Question 6. 

Question 7.—Road Signs. 

The Congress agreed that it is desirable :— 

1. That a general and uniform plan of marking 
distances should be adopted, with milestones of 
uniform pattern, showing the distances from large 
towns in such a way as to facilitate the calculation 
of cumulative distances. 

2. That warning signals should, graphically or 
diagrammatically, indicate the kind of danger they 
relate to, and should be limited to the following 


cases :— 

(a) Obstruction on the road. 

(b) Corner or sharp turning. 

(c) Level-crossing (railway or tram). 

(d) Dangerous cross-roads. 

3. That danger-signals, supplied and erected by 
private bodies, with the approval of the authorities, 
should be protected by law. 

Question 8.—The Road and Services of Mecha- 
nical Transport. 

The resolutions were as follow :— 

1. Automobile vehicles may be advantageously 
used for public conveyance, without injuring the 
road to any noticeable extent, if the average speed 
does not exceed 18 kilometres (say, 11 miles) per 
hour, and the maximum speed does not exceed 25 
kilometres (say, 15} miles) per hour. The weight 
on the heaviest axle must not exceed 4 tons, and the 
pressure on each centimetre of width of the tyre 
must not exceed 150 kilogrammes (i.e., 825 lb. per 
inch) for wheels of the diameter at present in use. 

2. Internal+explosion motor-lorries may cause 
no injury to the road, with' an average speed of 
10 kilometres (6} miles) per hour and a maximum 
speed of 15 kilometres (92 miles) per hour, with 
maximum axle load of 5 tons and smooth metallic 
tyres on the driving-wheels, and with a load not 
exceeding 150 kilogrammes per centimetre (825 lb. 
per inch) of width of tyre. 

3. It is difficult in the present condition of the 
roads and of the automobile industry to answer the 
questions arising from the traffic of heavy steam- 
lorries and traction-engines ; as their use is neces- 
sarily limited to a comparatively small extent, it 
would be useful, in case of need, to fix definite 
routes on existing roadways. 

4. It is desirable to collect exact particulars 
from competent authorities to determine the proper 
relation between the construction of roads and 
road structures, and the speed, weight, width, and 
nature of tyres, diameter of wheels, and method of 
suspension of wheels, wheel-base, and number of 
axles of vehicles. 

5. Tramways should be laid clear of the ordinary 
roadway, or on special tracks leaving a minimum 
width clear of the track of 5 metres (say 164 ft.). 

6. If tramways are laid in the roadway, a 
clear width of at least 2.60 metres (say 84 ft.) 
should be left, and the tramway rails should have 
counter-rails, either separate or combined with the 
main rail (ordinary English style). 

7. Tramway authorities should continue, in the 
general interests, researches for the improvement 
of track construction and maintenance. 

There is some overlapping in the resolutions of 
the Congress. This is due to the fact that the 
questions were not well drafted to ensure strict 
classification of the papers and conclusions, and to 
the division of the work between two sections 
sitting simultaneously. 

The resolutions as to weights on wheels omit 
consideration of the diameter of the wheels, but 
they were supplemented in this respect by an 
amending clause drafted by American and English 
members, referring to the British Heavy Motor 
Order, 1904, as a model for similar regulations, 
but recommending that for a wheel 3 ft. in dia- 
meter the load per inch of width of tyre should not 
exceed 600 Ib.: The vague way in which traction- 
engines are dealt with is probably due to the fact 
that while there are more than 8500 traction- 
engines in England, there are comparatively few in 
France. It is much to be desired in the interests 
of the roads that the use of these engines should be 
minimised. Most of their work can be done by 
heavy motors. 








The most striking point in the resolutions is the 
repeated insistence on uniformity, a quality woe- 
fully disregarded in recent road-work in the vicinity 
of Paris, with the result that the macadam roads 
and paved margins of tramways are in many places 
execrable. The highly scientific highway engineers 
of France appear for some time to have forgotten 
the simple truth which guided their. predecessors 
long ago—viz., that for uniform results you must 
use uniform means, and cannot hope to get a 
Lane Namen * road surface by using large stones, 
small stones, hard stones, and soft stones in a 
random mixture. Some of the materials now in use, 
for main roadways, in the parks of Paris would 
not be accepted by any ordinary surveyor in the 
British Islands for mending a by-road. 

The necessity of carefully constructed founda- 
tions for roads is urged and the use of concrete 
4in. to 6 in. thick especially recommended for 
paving, even with large stones. On the Continent 
extra large squared setts on a poor foundation and 
with san uting are largely used, with, as might 
be expected, very unsatisfactory results. The thick- 
ness of concrete recommended for placing below 
paving was deemed inadequate by some British 
members of the Congress, but others expressed 
the opinion that, with modern finely-ground cement 
concrete, 4 in. thick was as good as concrete 6 in. 
thick made with same proportion of the more 
coarsely-ground cement in use twenty years ago. 
The Congress recognised the necessity of some 
binding material in steam-rolling roads, but recom- 
mended that it should be used as sparingly as 
possible. This is in full accordance with colle 
good practice in the British Islands; but muc 
steam-rolling is still done which is almost’ worse 
than useless, on account of the use of binding of 
bad quality or excessive in amount. One kind of 
binding will not suit all classes of stone. The great 
value of tar, either as a coating for materials before 
consolidation or as a coating, with some penetra- 
tion, of a rolled macadam surface is recognised, and 
the importance of ascertaining the most suitable 
kinds of tar and the most effective and economical 
methods of using it. 





NOTES. 

Tae WuarrwortH SCHOLARSHIPS. 
In founding his famous scholarships Mr. Joseph 

Whitworth desired that these should not 
awarded for proficiency in book-knowledge merely, 
but eeherh » that an equal number of marks should 
be awarded for craftsmanship. It was also his 
intention that the scholarships should be valuable 
enough to form an attraction for the best men, an 
object which a perusal of the roll of names in the 
earlier lists of successful candidates shows was 
largely attained. The management of the trust 
being, however, confided to a Government depart- 
ment, it is not surprising that the originality of 
Sir Joseph’s ideas proved unacceptable, and not 
many years elapsed Selene the value of the scholar- 
ships was diminished by increasing their number, 
and the awards were made on a basis of bookwork 
only, with the result that. though matters were thus 
made easy for the examiner, the original object 
of the foundation was largely defeated. It is no 
doubt extremely difficult to award marks for crafts- 
manship as Sir Joseph desired, and in practice 
the end in view can undoubtedly be best attained 
by insisting on each candidate having had a reason- 
ably long experience in the shops. Under the 
existing regulations a bare eighteen months are 
demanded, and no special care is taken to make 
certain that even this limited time has been spent 
in bond-fide work at the machine, tool, or bench. 
It is now becoming recognised that if British 
engineers are to retain their pre-eminence we must 
revert in a t degree to the tenets of the old 
school, which emphasised the all-importance of the 
workshop, a view which for some years after 
the popularisation of the technical school was some- 
what discounted here. It is interesting to note 
that the technical schools themselves are recog- 
nising this, and the fact that the Association of 
Teachers in Technical Institutions are themselves 
demanding that three years’ workshop experience 
as a minimum shall be required from candidates 
for the Whitworth scholarships is a notable sign 
of the times. Other changes are also asked 
for in the arrangement of the examination, but 
these are of much less importance than this 
instance of the cardinal necessity of a reasonably 
long workshop experience. Nevertheless, the sug- 
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gestion that the examinations of the City and 
Guilds of London Iastitute in Electrical Engineering 
should rank equally with those of the Education 
Department in making the award of the scholar- 
ships seems not unreasonable, in view of the great 
importance now attained by this branch of engi- 
neering. A further proposal is that extra weight 
be given to,subjects the more directly they bear on 
practical engineering work. 


Tue ‘BirtHpay Honours. 

In every, honours list there are names on which 
honour is conferred, and others the inclusion of 
which does honour to the list. Amongst the latter 
class the most motable name amongst the new 
knights is that of Professor J. J. Thomson, F.R.S., 
of Cambridge, whose researches proving the exist- 
ence of. particles much smaller than the smallest of 


the chemical atoms have opened up an entirely 


new department of physics, and may have, not 
improbably, epoch - making consequences. The 
steadily increasing demand of the world is for. more 
and more power, and the researches in which Pro- 
fessor Thomson and his pupils have been engaged 
lead to the conclusion that stupendous stores of 
energy are locked up in the chemical atoms, and it 
will te the problem of future generations to render 
this store available for the use and benefit of man- 
kind. Professor Thomson is, moreover, a delightful 
lecturer, gifted in an unusual degree, even for an 
English physicist, with the power of representing 
the most recondite subsensuous phenomena by 
mechanical models, thus making the results of 
elaborate researches intelligible to those 

of little acquaintance with mathematics. At therecent 
dinner of the Institution of Electrical Engineers he 
remarked that in early life he had had the intention 
of becoming an engineer. He would undoubtedly 
have made an excellent one, but it is probably 
fortunate for the world that his course was diverted 
into the paths of ‘‘ raw” science, as Mr. Swinburne 
calls it; for, whilst we have many most capable 
engineers, we have only one J. J. Thomson. 
Another noteworthy name on the honours list is that 
of Dr. A. R. Wallace, who has been appointed to 
the Order of Merit. It would appear, however, 
from the form of the announcement that this 
honour falls to him as President of the Land 
Nationalisation Society, and not in recognition of 
his work on natural selection, which has made his 
name as familiar over the civilised world as that of 
Charles Darwin. Among the list of new Privy 
Councillors is the name of Sir Charles McLaren, 
chairman of the Metropolitan Railway Company, 
the Tredegar Iron and Coal Company, Palmers 
Shipbuilding and Iron Company, and of John 
Brown and Co, 


Tur Crry anp GuiILps or Lonpon LNsTITUTE, 


The report of the Department of Technology of 
the City and Guilds of London Institute reviews 
the work accomplished during the past session. 
Examinations are now held in 77 different subjects, 
and it would be hard to overvalue the extent to 
which the country has benefited during the past 
thirty years by the public-spirited way in which 
the City Guilds have encouraged technical education 
in every trade. In 1879 examinations were held in 
16 subjects, for which 202 candidates entered ; last 
year’ the subjects were, as stated above, 77, and 
the candidates numbered 23,930. Special value 
attaches to these examinations, in that the can- 
didates are largely recruited from the evening 
classes, on which we must rely for the theoretical 
training of most of our future managers and fore- 
men. The day technical schools have undoubtedly 
been largely disappointing in their results, owing 
to the reluctance of a large proportion of the 
students attending them to go fairly ‘‘ through the 
mill” subsequently, and get that thorough prac- 
tical training in the shops which is essential to 
thorough efficiency. One exeellent feature of the 
management of the Technologival: Department of 
the Institute is the elasticity of its regulations and 
the recognition of the fact that no one course of 
study can be equally applicable to all localities. 
‘Lhis disposition to consider local needs is in strik- 
ing contrast with the aim at absolute uniformity 
arrived at by a recent minister of education. The 
comments of the examiners, abstracts from which 
are included in the report under consideration, 
show that there is still a difficulty in getting fully 
capable teachers, many of which appear to be largely 
ignorant of the trades of which they are supposed 
to teach the underlying principles. For example, 





in electrical engineering the examiners report that 
it is obvious that many of the teachers are not 
engineers. The absence of any critical faculty 
amungst the candidates is noted in several of the 
reports. Absurd arithmetical results are given 
without hesitation. In painters’ work, for in- 
stance, the cost of painting three doors was worked 
out by one candidate as 1131. 8s., whilst another 
arrived at the almost equally absurd result of 2s. 3d. 


CoMBINATION OF Marine R&crPROCATING AND 
TurBINE MacHINERY. 

The first merchant steamer fitted with recipro- 
cating engines and; a low-pressure turbine working 
in series has completed her trials, and although the 
vessel is only of 19 knots’ speed, the results show 
the highest effici alike in respect to steam con- 
sumption and propulsion, the gain in speed being 
half-a-knot, while, the water consumption seems to 
have been about 12.3 lb. per horse-power per hour 
for all purposes. This latter figure, however, has 
been arrived at by assumption ; and: although it 
is based on very accurate data, it must not be 
accepted as a completely-established result. Even 
allowing for a margin of error, it seems clear 
that the vessel, when she goes into service, will 
easily establish her superiority. Fortunately, in the 
same service—the British and New Zé@aland service 
of the New Zealand Shipping Company—her per- 
formances can be compared with a twin-screw 
steamer with piston engines, but otherwise as nearly 
alike in design as circumstances would permit. The 
vessel with ordinary reciprocating machinery—the 
Orari—was built in 1906 by Messrs. William Denny 
and Brothers, Dumbarton, and later, when they 
were consulted regarding the building of a sister- 
ship, they advocated the adoption of the combina- 
tion turbine system. In this advocacy they were 
only repeating the enterprise displayed by them in 
the early adoption of the turbine ; and it will ever 
remain an important item in its history that the 
Dumbarton firm were the first to fit it toa merchant 
ship. The New Zealand Shipping Company showed 
splendid courage in adopting the suggestion, satis- 
fied, no doubt, that the experience of the builders 
warranted confidence in their recommendations. 
In the new steamer, which is named the Otaki, 
the low-pressure turbine drives the centre shaft, 
the reciprocating engines operating the wing-shafts. 
Owing to there being three tunnels instead of two, 
and in order to provide the same cargo storage, the 
ship had to be made 4 ft. 6in. longer than her sister 
ships, her length being 464 ft. 6 in., her beam 60 ft., 
and the moulded depth 34 ft. The proportions of 
cylinders and the arrangements for cut-off in the 
reciprocating engines of the Otaki were determined 
with due regard for the use of exhaust steam in the 
turbine. The cylinders are 244 in., 39 in., and 58 in. 
in diameter, with astroke of 3¥in. The tests of the 
vessel have been completed, and on the official runs 
it was found that the speed was 15.09 knots, and on 
corresponding builders’ trials 15.02 knots. These 
results compare with 14.6 knots in the Orari. It 
is not possible accurately to compare the power and 
speed, but by producing the progressive speed curves 
of the Orari and Opawa to a point corresponding 
with the 15-knot speed of the Otaki, the probable 
indicated horse-power for 15 knots was found with 
some degree of accuracy, as the form of the Otaki 
corresponds exactly with that of the other vessels. 
From this power it is computed that at 15 kuots’ 
speed the steam consumption equalled 12.3 lb. 
per indicated horse-power per hour. But the 
work in service will give the most accurate and 
reliable data, and we shall look forward with 
interest to the final issue of this interesting appli- 
cation. It should be added that the Parsons 
Marine Steam Turbine Company have completed 
the equipment of a steam- yacht, but in this 
case the designers were handicapped by the fact 
that the system is being applied on the twin-screw 
principle, one shaft being driven by the recipro- 
cating engine, and the other by the turbine using 
the exhaust steam. This fact, combined with the 
circumstance that it has not been possible so to 
arrange the proportion of cylinders and cut-off as 
to give the best result in combination, may render 
it impracticable to obtain the same measure of the 
efficiency of the system as is demonstrated by a 
comparison of the results of the Orari and Otaki. 
Messrs. Harland and Wolff are also fitting a com- 
bination system, corresponding generally to that 
fitted in Messrs. Denny’s boat ; but the Belfast shi 
is much larger, although not designed to attain high 
speed. 





BRITISH RAILWAY RETURNS. 


In the tables below are given the ates figures 
from the recently-issued Board of Trade rt on 
British railways, which are referred to elsewhere in 


this issue :— 
Mileage. 





Increase in 1907. 


Per 


Amount. Cent. 





as aurea —_ rr | 
‘ | i miles 


Mil 45 0.2 


Of which, double or 
: 34 | 0.8 


—-- rus ti 
Track - mileage (in- | 
cluding sidings) .. | 254 0.5 


£ £ £ 
Capital... -- _ 4+}1,204,066,000 1,286,883,000| 7,746,000! 0.6 
Amount included in 
the foregoing which 
is nominal only .. 

Ordinary capital 
Amount included in 
the foregoing which 
is nominal only .. 


Receipts :— 
Passenger traffic .. 
Goods traffic 7 
Miscellaneous 


592,000) 0.3 


195,878,000, 195,286,000 Y 
2,769,000) 0.6 


489,189,000 486,720,000 


90,5€0,000 89,986,000 514,000) 0.6 
ee 
1,092,000| 2.2 
2,809,000; 4.8 
420,000) 4.7 


4,321,000) 3.7 
3,827,000, 5.3 


fi ith £ 
50,975,000 49,883,000 
61,203,000, 58,394,000 
9,871,000 8,951,000 


121,649,000, 117,228,000 
76,609,000, 72,782,000 


44,940,000 44,446,000 





Total .. és 
Working expenditure 





494,000; 1.1 


Net earnings .. 





per cent. per cent. 

Proportion of net 
age to capital 

Dividend paid on ordi- 
nary capital de 3.31* 


| 
0.02 | 0.6 
0.04¢ | 1:2t 


3.45 
3.35* 


3.47 
| 








* These percentages are calculated on amounts a little in excess 
of the true totals. 
t Decrease. 


Passengers Carried, Exclusive of Season-Ticket Holders. 
| 1907. | 


Number of ordinary 
F nage ang carried | 

irst-class .. --| 83,368,000) 35,600,000|- 2,237,000 |- 63 
Second-class oe 36,698,000, 42,565,000 - 5,867,000 | — 18.8 
Third-class . . .- 1,189,420,000/1,162,182,000| + 27,238,000 + 2.3 


Total.. 


Increase (+-) or 
1906. Decrease ( —). 


-- |1,259,481,000) 1,240,347,000 +19,134,000 + 1.5 





Receipts from Passengers. 





Receipts from ordi- 

nary and season- 

ticket passen- 

gers :— £ £ £ | 
First-class .. | 4,828,000 4,885,000 _- 57,000 | -1.2 
Second-class 3,840,000 | 3,955,000 - 115,000 | -2.9 
Third-class .. .| 33,434,000 | 32,365,000  +1,069,000 | +3.3 


Total .. ..| 42,102,000 + 8 “422 





41,205,000 + 897,000 | +22 


Minerals, General Merchandise, &c., Carried. 





million tons} million tons million tons 

Minerals conveyed! © 407.6 } +24.6 

General merchan- | 
dise conveyed .. 108.3 105.8 


Total . 488.8 | 


+64 


+25 | +24 


+27.1 





516.9 +5.5 





Receipts from Goods Traffic. 





Receipts from— £ £ £ | 
Minerale... ..| 29,415,000 | 27,597,000 | + 1,818,000 | +6.6 
General merchan- } 
dise . 30,287,000 29,391,000 | + 896,000 | +3 
1,501,000 1,406,000 | + 95,000 | +6.8 


. 61,208,000 58,394,000 | +2,809,000 | +4.8 


Live stock |. 





Total .. 
Train-Mileage, 


|Passenger | Goods |Total (including 
| Trains. | Trains. | Mixed Trains). 





{mill miles| mill. miles! million 
26 Cr 
158.9 414.2 
“Serr | 
6 | 5 | 


miles 
4 





+ 14.2 
+ 3.4 


mileage 
per cnt. 


Increase (+)or 
Deerease (—) 


re 
| 
} 


Increase (+) or 
Decrease ( - ). 


d. 


Ressigte = Train- 1906. | 





Passengers .. 0. 
Passengers and goods... | 0. 
Expenses per train-mile .. . 


Net receipts. . 5 
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TWIN-SCREW FLOATING-CRANES. 


On September 22 and on October 6 there departed 
successively from Werf Gusto, at Schiedam, the two 
floating-cranes, of 100 tons and of 60 tons lifting capa- 
city, built by the firm of A. F. Smulders, at Schiedam, 
for the Argentine Government. Both cranes are in- 
tended for use in the harbours of Buenos Ayres, for 
lifting heavy material out of steamers, and for placing 
it on the quay. For this reason both the cranes are 
capable of swinging round and doing their work while 
lying between the qua and the vessel, this being neces- 
sary by reason of the iack of space in the harbours. 

A floating-crane of 40 tons lifting capacity has for a 
long time performed this work, but as shipping is 
increasing, the want of new similar cranes was keenly 
felt. The Government place these cranes at the dis- 

1 of private firms at moderate rates, in order to 
develop the shipping trade. Furthermore, these cranes 





ieee Vie” Ses a pn | « 


Dimensions oF Twin-Sorew FLoatinc-CRANEs. 





F. G. H, D! for 20 Tons. 





wm | Wm | 4m. 33.3 m. 4m. | 
(154 ft. 24 in.))(65 ft. 9,4, in.)\(13 ft. 14 in.)/(109 ft. 3 in.)) (78 ft. 9in.)| ( 
. | 





40 m. 17m | 36m. 
(181 ft. 27in.) (Bb tt. Of in.) (1 ft. 9} in.) 








Sm. | 19m. &3 361m. |) 
26 tt. Bin.) | (62tt. 4 in.) \(27 ft. 2 in.) (118 ft. fin.) }100 tons 


33.3 m. 4m | 8 m. 19 m. 8.3 m. 36.1 m. } 60 ton 
(109 ft. 8 in.)} (78 ft. 9in.) | (26 ft. Bin.) | (62 ft. 4 in.) |(27 fc. 23 in.) (118 ft. 5} in.) . 





the references to which are to be found in the illustra- 
tions, Figs. 2 to 4, bslow. 

The decks are strongly supported, so as to be able 
to easily bear 10 tons per square metre ; heavy loads 
may therefore be discharged directly from steamers 
on to the deck of the crane. 

Fenders and all the woodwork on board of the 
vessels have been made of teak. The hulls are pro- 
vided with bilge-keels. The steering-bridge is placed 
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nes 


have to lend assistance for the removal of wrecks, &c., 
out of the river, and the lifting of heavy guns, &c. 

Considering that it has lately occu that heavy 
objects intended to be landed at Buenos Ayres have 
had to be taken back by the steamer to Europe because 
there was no apparatus capable of discharging them, 
and that a y, during construction, English firms 
have asked Messrs. Smulders when these cranes would 
be available at their destination, it is quite certain 
that they will be one of the most welcome improve- 
ments of the port of Buenos Ayres. 

The cranes, which are illustrated on page 648 and 
above, were built under the superintendence of Mr. 
Alfredo H. Bustos, Paris, as Inspector-General, and of 
Messrs. P. M. Dekker and A. C. Weve, as Inspectors of 
the Argentine Government and of the Bureau Veritas, 
in order to obtain the highest classification—viz. :— 


(1) 3/3 R. 11. 


The main dimensions of the vessels 


th 
following — on , 


100-Ton Crane. 60-Ton Crane. 
Length between 


dicula pro 
iculars sd .-- 154 ft. 2in. in. 
me oe ve 
Depth amidships, mea- 

sured at the side 13, 14.. 11 ,, 8,, 


Further dimensions are given in the following table, 


og 


| 
<= 
so high that the captain has at all times a free look-out 
on the crane-house and the counterweight. 

In addition to the steam anchor-winch, two steam- 
winches, with the necessary sheaves, have been placed 
on deck for the purpose of we the vessel. Besides 
the s for boilers, engines, coal, the vessels are 
fitted with cabins for the chief engineer, captain, first 
and second engineers, with mess-room, crew space for 
thirty men, galley, &. The remaining space has 
partly been used as store-room. 

Each ship has two boilers, each of 1076 square 
feet surface, and working at a pressure of 8 atmo- 
spheres, which provide the necessary steam for two 
oes engines with surface condensation, each 
working on a propeller. The diameter of the high- 
pressure cylinder is 380 millimetres (15 in.), and that 
of the low-pressure cylinder 760 millimetres (30 in.), 
the piston stroke being 500 millimetres (20 in.). During 
the official trial the engines of the 100-ton crane de- 
veloped together about 550 indicated horse-power, and 
gave the vessel a — of nearly 15 kilometres (9.3 
statute miles) per hour. The engines of the 60-ton 
crane develo together 601 indicated horse-power, 
giving the vessel a speed of 16 kilometres (9.9 statute 
miles) an hour ; whereas the contract prescribed 12 
kilometres (7.4 statute miles) only in the case of both 
cranes. 

The jib is of the gooseneck type, and has been placed 
on a platform, which moves on a travelling path of cast 





steel, placed on a foundation consisting of a circular 
plate supported by the floor-plates of the hull. This 
platform, with the crane on top of it, runs over the 
planed travelling path on eight wheels of steel, coupled 
up in pairs by means of brackets. Underneath the steel 
travelling path has been fitted a toothed circle with 
276 teeth, with which is engaged a pinion of the plat- 
form, in order to obtain the turning motion. his 
gearing is operated by friction, as described below. 
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The crane-winch is driven by a vertical compound 
engine, having cylinders of 300 millimetres (12 in.) in 
diameter and 600 millimetres (238 in.), and a stroke 
of 350 millimetres (14 in.). The exhaust steam is 
delivered to a surface-condenser in the engine-room. 
Both the live steam and the exhaust steam are con- 
ducted through the centre of the crane platform by 
means of a cast-copper conduit, provided with the 
necessary glands to allow of the turning of the plat- 
form. The winch drives two sets of drums, one set 
for the lifting of 100 tons, which is done by means of 
a five-sheave block, and one set for the lifting of 
20 tons by means of a two-sheave block, both with two 
hoisting-cables. The lowering of the weights is done 
by means of automatically working brakes and noise- 
less ratchets. The crane can be turned at will to the 
right and to the left by means of a set of conical fric- 
tion wheels. The turning and lifting motions can 
be used at the same time. 

One of the most difficult stipulations of the contract 
for the construction of this crane was the requirement 
that the vessel, when lifting and swinging round the 
heavy load of 100 tons, should remain in a horizontal 
position. For this purpose a movable counterweight 
of 250 tons has been placed on the platform, consisting 
of a case built of steel plates filled with rails. This 
case runs on eight wheels, coupled up in pairs by 
means of brackets. It receives its travelling motion 
from an engine with two high- ure cylinders, of a 
diameter of 180 millimetres (7 in.) and a stroke of 200 
millimetres (8 in.). 

A highly sensitive water-level is fitted inside the 
crane-house, in front of the man in charge, and this 
enables the latter to see page whether the 
crane has a tendency to heel over. hen at his post 
the man in charge has his left hand on the regulator 
which commands the of the hoisting-drums, his 
right hand being on the handle which commands the 
direction of travel and the speed of the counterweight. 
By this means he can easily keep the floating crane 
constantly in a horizontal position during the time a 
load is being lifted. A scale in the crane-house, pro- 
vided with an index, shows at a glance the exact 
position of the counterweight at any time, and also 
that of the load being raised. 

The exhaust steam is conducted through the centre 
of the crane and goes to a separate independent con- 
denser. The bottom of the counterweight is provided 
with two nuts of bronze running over twoscrews. The 
counterweight never overhangs the vessel’s side when 
the crane is swinging round, and it is provided with a 
gearing that stops the engine automatically before the 
counterweight reaches its outermost position. 

The cast-iron drums for the steel cables, and the cast- 
steel toothed wheels, have been machined all over. All 
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handles, including those of the crane-engine and of 
the counterweight engine and winches, are fitted near 
the spot where the craneman is standing, so that the 
vesse] can always be kept in a horizontal position, no 
matter which kind of work the crane is ago 4 

At the official trial a load of 100 tons was lifted, 
consisting of a heavy plate together with angle-bars 
and steel plates. This load was lifted at a speed of 
1.52 metres (5 ft.) a minute up to the maximum height, 
the centre of the lower sheave then being 24 metres 
(78 ft. 9 in.) above water-line. The contract speed 
was 1 metre (3 ft. 3 in.) a minute only. In this posi- 
tion the load was swung round, alternately in each 
direction, within 2 minutes 55 scconds, the contract 
allowing 5 minutes. Finally, this load was lowered by 
means of the brake. The 20 tons weight was lifted 
with a speed of 4 3 metres (14 ft.) per minute, whereas 
the contract only prescribed 3 metres (9 ft. 10 in.) 
per minute. During all these trials the vessel was 
easily kept in a perfectly horizontal position. 

a Wades with engines are placed in a cabin built 
of steel plates, provided with the necessary windows 
and ventilators. There is alsoon board of the vessel a 
salvage-pump, with pipes of 15 centimetres (6 in.) 
diameter. 

It should further be mentioned that the contract for 
the cranes was signed on November 18, 1907, and 
the trials took place on September 7, 1908, so that 
both cranes were built within some ten monthe. This 
is remarkable, seeing that these were the first cranes 
of the type, and all designs had to be got out by the 
firm and approved by the above-named inspectors. 

The 60-ton crane is almost of the same construction, 
with the sole difference that, instead of a five-sheave 
block it has one with three sheaves, and that the jib 
is of a somewhat lightcr construction. During the 
official trials, which were held on September 29 and 30, 
this 60 ton crane proved, in its turn, to be capable of 
easily fulfilling all the contract uirements. The 
weight of 60 tons has been lifted at a epscd of 
2 metres (6 ft. 8 in.) a minute, instead of 1 metre 
(3 ft. 3 in.) as prescribed, and it was swung round in 
14 minutes, whereas the contract allowed 3 minutes. 
The 20 tons weight has been lifted by means of the 
corresponding sheaves with a speed of 3.50 metres 
(11 ft. 7 in.) per minute, the contract prescribing 
24 metres (8 ft. 2in.) per minute only. 

Both cranes made the voyege from Schiedam to 
Buenos Ayres under their own steam, and without 
any pre of the upper structure; everything 
was carefully fitted out in order to ensure a safe 
arrival, The crane- jib and counterweight were 
secured and made fast by means of strong steel bars. 
The 100-ton crane which left Schiedam on Sep- 
tember 22 arrived at Funchal on October 6, at St. Vin- 
cent, Cape Verde Islands, on October 14, and at 
Buenos Ayres on November 10. The 60 ton crane left 
Schiedam on October 6, and went straight to St. Vin- 
cent, where she arrived on October 23. 





THREE-HIGH ROLLING-MILL AT MOSSEND 
STEEL WORKS. 

WE publish on the two-page plate (Plate No. XLIII.) 
accompanying this issue drawings of a three-high 
rolling-mill which forms one of the most gem 
features of the new plant laid down at the Mossen 
Steel Works in Scotland, under the reconstruc- 
tion scheme undertaken when Mr. William Beard- 
more took an active interest in the concern. In a 
subsequent issue we intend to give further illustrations 
of the mill and of the gas-engines by which it is 
driven, as well as of the furnaces and furnace-charging 
machine. We therefore defer a detailed description. 
The mill, it may be said here, is driven by an 1850 
horse-power Ocechelhauser gas-engine, coupled direct 
to the centre pinion of the pinion-housing by a short 
spindle, with a coupling-box at each end to facilitate 
removal. ‘The mill-housings, of cast steel, stand 
13 ft. 3 in. high, with an average width of 7 ft. 6 in. 
The top and bottom rolls are 294 iv. in diameter and 
7 ft 8} in. long on the barrel. The centre roll is 218 in. 
in diameter and 7 ft. 84 in. long on the barrel. The 
centre roll is raised and lowered by an hydraulic 
cylinder 7{ in. in diameter. The top roll is balanced 
by two hydraulic cylinders, also secured to a cross- 
girder which fits in between the housings at the top. 
The rams are connected to the top roll by rods and 
two cross-beams, which fit into the top bearing. The 
rolls are adjusted by a screw working in a nut secured 
to the top part of the housing, which is bored out to 
receive it. The screwing is done by an electric 
motor, supported by a bracket bolted to the side of 
the housing. Lifting-tables with live rollers are placed 
on each side of the mill, as fully illustrated in the 
drawings reproduced. The rollers are 17} in. in dia- 
meter, and the trains extend for a length of 32ft. 104 in. 
The rollers are at 193-in. centres on the charging-table, 
but are wider — on the delivery-table. ‘The tables 
swing on a rocke a placed at the end furthest 
from the mill; at the end close to the mill they have 
rollers attached, which work in a guide secured to the 
mill-housings. Both tables are lifted at the eame time 





by an electric motor working in conjunction with an 
hydraulic cylinder through an arrangement of gearing 
and levers. The hydraulic cylinders serve the purpose 
of balancing the tables, and are under constant pres- 
sure from an accumulator. These and other details 
will be described when we publish further illustrations. 





INDUSTRIAL NOTES. 

Ir was hoped and anticipated on all hands that the 
great cotton dispute in Lancashire would have been 
settled at the joint conference of representatives of 
employers and all sections of the operatives concerned, 
held on Tuesday in last week, the 3rd inst. The 
conference was conducted in the most friendly way on 
both sides, the spokesmen selected by the parties Leing 
exceptionally able and discreet men. As soon as the 
conference was duly constituted, the chairman, Mr. C. 
W. Macara, an employer, expressed the hope that the 
discussion would be conducted in a temperate manner, 
and that nothing would be said on either side that 
would tend to make the position mofe difficult. Mr. 
Shackleton, M.P., on behalf of the operatives, re- 
ciprocated this expression, and hoped that nothing 
would be said to cause any ill-feeling. This was an 
excellent beginning at a conference of a import- 
ance, not only to the great cotton industry, but to 
the whole of Lancashire. Mr. Shackleton then put 
a@ question which caused some surprise—namely, 
whether the employers were ‘‘ prepared to modify 
in any way their demand for a 5 per cent. reduction, 
to be enfurced for twelve months?” Mr. J. B. 
Tattersall, for the employers, stated that he could not 
answer the question without consulting the whole of 
his committee. He added that ‘‘they had expected 
that the operatives would have come prepared to make 
some proposal,” and suggested that the operatives’ 
representatives should retire ard consult. The em- 
ployers consulted in private, and formally stated that 
they expected some proposals, and thought that in fair- 
ness they were entitled to ask for them, so as to know 
what they were. The operatives’ reply was to the 
effect that they were prepared to accept the reduction 
in January next, if at that time the margins were at the 
figures quoted. The employers replied that they could 
not accept the conditions, and that they considerel 
they were fully entitled to the claim made under the 
Brooklands Agreement. The conference then adjourned 
for luncheon. 

On resuming after the adjournment the employers 
stated the result of their deliberations and the reasons 
therefor. Ia answer to the question by Mr. Shackle- 
ton, the spokesman said :—‘‘I am instructed by the 
unanimous vote of the Emergency Committee to say 
that they cannot depart from the position we have 
taken up.” Mr. Shackleton expreesed regret that 
‘* they had not been able to arrive at a settlement.” 
He then moved a vote of thanks to the chairman, 
which was seconded and carried, and the conference 
ended in failure. 

Oo Friday, the 6th inst., the strike ended. The 
settlement was mainly brought about by the Mayor 
of Salford and other Mayors acting in conjunction 
with him. The employers agreed to post-date their 
notices of a reduction of 5 per cent. from the firat 
pay-day in January to the first pay-day in March. 
Chis peaceful solution has brought joy into thousands 
vf Lancashire homes. It was agreed to re-start 
the mills on Monday, the 9th, as far as possible. 
The operatives will by the terms of settlement have 
four months’ pay without the reduction, but at what 
a disastrous cost. It is computed that the cost 
amounted toa million of money per week, or an aggre- 
gate of 7,000,000/. in the seven weeks. Over 500 mills 
were closed, representing a capital of 50 millions 
sterling ; 40 millions of spindles were idle, and many 
thousands of looms; the operatives affected were 
120,000, besides their families, and thousands of others 
in various trades not directly concerned. It is esti- 
mated that a million of workers and dependents were 
involved in the losses. In wages alone the losses were 
about a million, while the funds of the unions ard the 
General Federation were reduced by about a quarter 
of a million. Although the lock-out only continued 
seven weeks, the losses were ter than in any pre- 
vious cotton dispute, some of which lasted twice, or 
even thrice, the time of the one now ended. No 
trade-union official or Labour leader worthy of his 

sition can accuse the employers of having acted 

arshly or vindictively in the dispute. 


Whatever differences of opinion may exist as regards 
the action and policy of the Labour Party, no one can 
deny that its *‘ Quarterly Circular” gives in a very 
concise and precise form all that is essential to be 
reported of its proceedings in each quarter. In the 
last, just issued, the Ninth Annual Conference is noti- 
fied, to be held at Portsmouth on Janu 27, 1909, 
and following days. The concise hunting orders 
poe the appointment of delegates, their number, 
and qualification, are given—one delegate per 1000 
members or part thereof; only bond-fide members or 
permanent officials of the affiliated organisations are 





eligible—fees, 53. per delegate; then the dates for 
nominations, resolutions, and amendments are given 
The names of all officials, members of the executive, 
and candidates for the secretaryship are to be sent in 
by December 15 ; no member of the Trades Union Con- 
s Parliamentary Committee is eligible to serve on 
the executive of the Labour Party. A list of publica 
tions, and the prices, are given, also of the candidat s 
for certain constituencies approved by the executive. 
The report welcomes the application of the Mire-s 
for affiliation on the terms laid down—not to sign the 
Labour Party constitution at present. The Labour 
Party has now to pay 200/. a year to thirty Members ; 
presently that number will be largely increased. 


The Amalgamated Engineers’ Monthly Journal is 
now under the editorship of Mr. W. Cooper, general 
secretary pro tem. In tone and character there is no 
change. The Editorial Notes in this month’s number 
deal wholly with the unemployed question. They 
complain of the inefficiency of the Act of 1905, and the 
insufficiency of the provision made by the Government 
and by local authorities. No scheme of a better 
kind is put forward, but in general it is urged that 
the State should find employment for all out of work. 
The diagram showing the percentages of uncm- 
ployed members of the society is really alarming ; 
the proportion at the end of August reached 15 
per cent., then it went down to 13 per cent., and 
it is still abnormally high. The total member- 
ship at date was 109,129; at the end of the month 
there were 13,050 members in receipt of unemployed 
benefit, as compared with 14 228 in the month previous. 
This is exclusive of those on superannuation bene fit, 
of whom there were 5563—an increase of 341 since the 
end of August. The older men entitled, who had not 
claimed before, made claims during the North-East 
Coast strike. The selected notes on other great in- 
dustries show that unemployment and dire distress 
is world-wide, in Germany and the United States 
especially. In the great cities of New York, Berlin, 
Paris, and London, the number of unemployed is 
alarming, and the distress deplorable. 


The Jronworkers’ Journal reports the last mectings 
of the Board of Conciliation and Arbitration for the 
Manufactured Iron and Steel Trade of the North of 
England and of the Midland Wages Board. In both 
cases the wages of the workers remain unchanged. 
In the report of the executive council the general 
secretary stated that the need cf a levy of Is. per 
week for the unemployed was passing away, except 
at two centres—Barrow and West Hartlepool. It is 
fortunate that it is so, for only three lodges voted 
in favour of the levy, which was rejected. Was it 
because there was no need? Or was it because so many 
were on short time, and could not, therefore, afford it ? 
Another question before the council was the right of 
members to the Association benefits while in receipt of 
compensation for injuries under the Compensation Act. 
The matter was referred to the next Conference as to 
such payments, and also as to full rates of contribu- 
tion to the Association. Any alterations proposed in 
the rules will be discussed at the next Conference, in 
February, 1909, 


The Monthly Circular of the Durham Miners’ Assc- 
ciation deals first with the question of old-age pensions, 
in which a large number of the members are interested 
and desire assistance in making out their claims. A 
careful statement is given of the requisite steps to be 
taken for identification, date and place of birth, or 
other particulars. The compensation committee had 
to deal with 48 cases at their last meeting ; 20 of these 
were fatal, 9 non-fatal and 19 medical referee decisions. 
In nine of the fatal cases the committee awarded com- 
pensation, mostly beyond the amount tendered ; some 
of the cases stood over for further consideration ; two 
cases had to be given up. In the non-fatal cases com- 
promises were effected, but in one or two the cases 
were given up. In most of the medical referee cases 
compensation was awarded according to scale. Liti- 
gation was avoided in all instances. The proceedings 
of the Miners’ Conference at Chester last month are 
reported. The resolutions arrived at were mestly 
unanimous, and that with regard to the admission 
of the Miners into the ranks of the Labour Part 
was so compromised that it was generally accepted. 
The Miners’ Members in Parliament are left free to 
sign the constitution or not during the present Parlia- 
ment. This plan was adopted in view of the fact that 
several members considered that they must resign and 
go to the constituencies if they signed the constitu- 
tion, since at the General Election they stood as 
Liberal-Labour candidates unattached to the Labour 
Party as then constituted. There is a dispute about 
the housing question at Usworth, the Enginemen’s 
Association laying claim to a house. This question is 
a matter for negotiation and is being considered. 


The monthly report of the Iron-Moulders of Scot- 
land does not intimate that any material improvement 
has taken place in this branch of industry. Still 21 
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more members were in work, and the membership has 
increazed by 69. There were 1833 in receipt of idle 
benefit, 326 unemployed, but not on benefit, and 534 
on superannuation benefit. The drain on the funds 
continues. In the month covered by the returns the 
net income was 2012/. 33. 81.; the exp2nditure, 39110. 
163.; decrease of funds, 1899/. 123. 4 The decrease 
in the previous month amounted to 10197. 153. 1d. 
The extra levies imposed bring in 59/. weekly ; this 
has to some extent eased the drain. The total paid 
to members out of work was 28701. 14s, 7d. ; superannua- 
tion, 825/. 8:. 81. ; funeral benefits, 1007. It is noted 
that no salaries were due or paid in the month, or the 
outlay would have been even greater. A ballot is 
being taken as to convening a delegate meeting to be 
held in Glasgow in the month of May next. The rules 
provide that there shall be six months’ notice of such 
mecting, therefore a vote is being taken for and 
against. 





The monthly report of the National Union of Boot 
and Shoe Operatives shows an increase in the number 
of unemployed. A decrease is also shown in the 
aggregate wages paid by firms employing nearly 63,000 
workpeople. And yet the output, it is stated, is in- 
creasing, and is really greater than ever. A journal 
representing the trade states that the British manufac- 
turers are not only holding their own, but are beating 
their competitors in America, France, and Germany. 
Fifty or sixty years ago French-made boots were all 
the fashion, especially for the footgear of women, and 
for the higher class of men’s boo‘s and shoes. Then 
arose a great firm at Street, near Glastonbury, and 
firms in Bristol, Northampton, and other Midland 
counties. The American sewing-machine revolution- 
ised the trade; now almost all the work is done by 
mechanical and other labour-saving appliances. At 
full speed, the output at the present day is immense; 
but there are pericds of depression and unemployment, 
as at present. In order to mitigate the anc 
unemployment, the executives of the employers an 
operatives respectively agreed unanimously to recom- 
mend all members of the respective organisations to 
accept a working week of 52 hours, the reduction not 
to interfere with existing quantities, statements, mini- 
mum wages, or advances on existing piece-work state- 
ments. The period mentioned in Resolution 9 of the 
Terms of Settlement is reduced from ten days to five as 
regards a strike or lock-out; all complaints and dis- 
putes are to be dealt with by the committees of inquiry 
immediately, or within five days by the Board of 
Arbitration, if the committee fail to agree. It is 
further agreed that there shall be a right of claim 
upon the Guarantee Fund by either side for loss of 
time by disputes without notice. This amicable and 
admirable arrangement has to be submitted to the re- 
spective bodies affected. In any case, it is creditable to 
all concerned, and is another proof of the great advance 
in peaceful methods in dealing with labour disputes. 


The Midland Railway Conciliation Board is the first 
to effect a complete settlement of the matters in dis- 
pute as to hours of duty and wages. The men affected 
are goods guards, shunters, and goods-yard and sidings 
foremen. The men withdrew certain claims, and the 
company certain proposals. The agreement is binding 
from the first of next month to December 31, 1910—two 
years and a month. All parties are to be congratu- 
lated upon the successful issue of their negotiations 
after peaceful meetings and discussion. 








No material improvement was reported in the iron 
and steel trades at last week’s market. The attend- 
ance was larger, but very little active business was 
done. All speculation seems to be in a state of sus- 
pension, and consumers only buy from hand to mouth. 





There is considerable activity on all sides to find 
work for large numbers of unemployed. The Local 
Government Board has been sanctioning loans to local 
authorities for purp~ses of employment, ard has been 
distributing grants to the distress committees, Pres- 
sure is being put upon all departments to find work 
and to hurry on the work sanctioned. The Post 
Office has selected 8000 extra hands for Christmas 
work, but thousands of applicants had to be regret- 
fully left out in the col. Never before was there 
such widespread sympathy with the workless and 
those in distress. The ways and means may be criti- 
cised, but the objects can well be praised. 





Sitver ALtoys.—Ernesto Tannain has studied silver 
alloys with regard to their suitability for coining pur- 
poses. The binary alloys of silver with nickel, cobalt, 
iron, or manganese are difficult to prepare, and unsuitable. 
Some ternary alloys are more easily prepared, although 
high temperatures are required, and suitable. Thus silver 
«ives with both nickel and copper, or cobalt and copper, 
or manganese and copper, alloys which when rich in 
silver are bright, compact, malleable, and harder than 
silver-copper —e hese high silver alloys with copper 
and nickel (or cobalt and some other metal in the place of 
copper) are also magnetic, although an alloy of equal parts 
of nickel and cobalt is not magnetic. 


HIGHER TECHNICAL EDUCATION IN 
SWEDEN. 


Somer two years ag» a special committee was ap- 
pointed for the purpose of investigating and reporting 
upon the question of higher technical education ia 
Sweden, and to draw up definite pro for a reform 
of the present system. This report has recently been 
handed in, and comprises two volumes of together 
more than 600 pages; in addition to which there are 
numerous illustrations and sketches. In drawing up 
their proposal the committee have been guided by the 
principles that the high school must be perfectly 
modero, and that for this purpose adequate buildings 
must be erected fr entirely new scientific developments 
and other premises on a site which in time will allow 
of further extensions, and that these institutions and 
premises must be so large that they can accommodate 
all who, within a reasonable future, may wish and 
be qualified to enter the college; the estimated namber 
of pupi's is 300 newcomers per annum. The college, 
according to the new plan, will comprise the following 
sections :— 

Engine construction and mechanical technology. 

Shipbuilding. 

Electro-technique. 

Chemical technology. 

Mining science, with two sub sections, one for 
mining proper and one for metallurgy. 

Road and hydraulic construction. 

Architecture. 

The time of a course has been fixed at four years 
within the different sections, with the exception of 
chemical technology, within which section there is a 
compulsory triennial course, with a voluntary con- 
tinuation course of one year ; and as far as the section 
for architecture is concerned, the students shal], after 
a three years’ course, have en opportunity of entering 
the Academy for the Fine Arts. 

There are also sub-sections within some of the other 
sections. Within the engineering section the follow- 
ing sub-sections are proposed :— 

1. For pupils who wish to make a speciality of heat- 
motors. 

2. For pupils who want to make the study ard con- 
struction of water-motors a speciality. 

3. For pupils who intend to go in for mechan’‘cal 
manufacture, and consequently desire to make mecha- 
nical technology a speciality. 

4, For pupils who want to make mining mechanism 
a speciality. 

Within the section for shipbuilding the following 
sub-sectic ns are proposed :— 

1. For pupils who go in for shipbuilding proper. 

2, For pupils who mean to make marine engines 
their epeciality. 

Within the section for road and hydraulic construc- 
tion there should be two sub-sections—viz :— 

1. For iron construction as a speciality. 

2. For hydraulic construction as a speciality. 

In order to meet the wishes of pupils desirous of 
pursuing special studies, the committee have proposed 
a clause in the rules to this effect:—If a pupil is 
desires of pursuing studies on an essentially dif- 
ferent plan to the one in force, or of obtaining instruc: 
tion within some speciality not represented in any of 
the existing sections, or sub-sections, the Board, after 
having consulted the masters, is at liberty to frame 
special and complete ge of instruction for such cases, 
subject to the available staff of masters, &c. 

It is proposed to make the autumn term begin on Sept- 
ember 1, and make the spring term end on May 31. It is 
proposed to do away with the present rule of compul- 
sorily attending the lectures. The present duration of a 
lecture is one hour and a quarter, and it is proposed to 
reduce it to three-quarters of an hour. It is proposed to 
divide the pupils into ordinary pupils, who attend the 
instruction necessary to pass, in due course, the final 
examination ; special pupils, who only attend the 
instruction in a limited number of subjects, and who 
can obtain certificates as to their qualifications in such 
subjects ; and extra pupils, who aitend the instruction 
in some subjects, but who are not entitled to obtain 
any certificates, As to the fees, it is proposed to fix 
them at 100 kr., payable at the beginning of each 
term for the ordinary pupils, the board or college of 
masters having the right to reduce the fees to half the 
amount for pupils in moderate circumstances, and to 
one quarter for impecunious pupile. 

It is ——_ to establish professorships in the fol- 
lowing subjects :—Mathematics, mechanics, mathe- 
matics and mechanics, poodesy, descriptive geometry, 
physics, construction of machine elements, descriptive 
mechanics, the steam-engine, combustion - motors, 
water-motors, mining mechanics, mechanical techno- 
logy, shipbuilding, theoretical electro-technics, elec- 
tro- mechanics, electric constructive technics, non- 
organic and electro-chemistry, organic and analy- 
tical chemistry, chemical technology, mineralogy 
and geology, the metallurgy of iron, mining science, 
mining chemistry and metallurgy, constructive sta- 
tistics, road and bridge construction, iron construc- 





tion, hydraulic construction, house- building and archi- 





tecture, In addition it is proposed to have special 
masters for special studies, in all numbering twenty- 
seven. The pey to the professors is proposed to be 
8100 kr. (450/.), made up by different items, and with 
an increase of 33/. after five years’ satisfactory service. 
The new proposal increases the annual expenditure 
from some 15,0002. to about 35,0007. 

The new = for the buildings, for which a charm- 
ing site in North Djurgarden has been proposed, com- 
prises a main building, covering an area of 9150 square 
metres; a building tor physics and electro technics, 
2400 square metres; machine laboratory, 3170 square 
metres ; building for chemistry, 1760 square metres ; 
building for mining, 2210 square metres ; and a buile- 
ing for the central heating installation, 315 square 
metres. Further, there will be buildings for a 
geodetic gy oe a pavilion for magneto-metric 
experiments, &c , the aggregate area of the buildings 
being 19,307 square metres. The total of the proposed 
buildings, and the work they necessitate, amounts to 
about 520,000/. 

It is also proposed to extend the Chalmer Technical 
College in Gothenburg, at a calculated cost of 30,0007. 








Tn Assorr VersimeTric Cuart.—A series of charts, 
measuring 15 in. by 18in , has been published by Mr. A. 
Couchman, Watergate House, York Buildings, Adelphi, 
W.C., at the price of Is. (or 1s. 1d. post free), giving at 
sight the equivalents of the British and metric weights 
and measures. Ten charts have been published, one 
giving the equivalents for 0 1b. to 280 lb. in values ranging 

rom 0 to 127 kilogrammes, while others relate to linear, 

thermometric, fluid, and other measures. The principle 
on which they are drawn is very simple, the ordinates in 
a square being of the metric, and the absciste of British 
measures. If the line for the measure in question be 
followed to the diagonal drawn, and then a perpendicular 
taken to this first line, the equivalent value in the other 
notation may be read off at once on the scale provided at 
the side of the diagram. 





Beveran Coat-Mixninc —There were forty-one coal- 
mines in activity in the province of Liége last year, and 
their combined output amounted to 5,779,040 tons. The 
yearly production for the decade ending with 1967 in- 
clusive, and the value of the coal raised in the came 
period, were as follow :— 


Year. Production. Value. 
Tons £ 
1898 . 5,458,766 2,635,595 
1899 . 5,620,730 2,895,819 
1900 . 5,799,413 4,200,142 
1901 5,341,086 3,604,540 
1902 . 5,783,018 3,272,602 
1903 . 5,999,036 8,351,078 
1904 . 5,887,350 8,148,582 
1905 . 5,874,410 8,167,726 
1906 .. 6,014,140 3,778,816 
1907 5,779,040 4,144,466 


The avers go value of coal per ton in the province fluctuated 
as follows in the ten years : —1898, 93. 3d.; 1899, 103, 5d.; 
1900, 14a, 10d.; 1901, 13s. 5d.; 1902, 11s. 3d.; 1903, 11s, 2d.; 
1904, Yan 8d.; 1905, 10s. 9d.; 1906, 12s. 6d ; and 1907, 
14s. 4d. 





ALLoys OF MANGANESE witH CopPER, NICKEL, AND 
OTHER Metats —Several papers on copper and manga- 
nese alloys have recently been published in the Zeitschrift 
fiir Anorganische Chemie. Sahmen, of Gidtingen, 
melts copper together with the other metals, and finds 
that the metals are miscible in all proportions, but limited 
as to crystallisation. Thus Co and Cu give two sets of 
mixed crystals, containing either up to 10 per cent. of Cu 
or up to 4.5 per cent. of Co; but there are no inter- 
mediate crystals, so that there isa 1 gap between 10 
and 95.5 per cent. of copper, this gap being filled merely 
by a mixture of the crystals in which either the copper 
or the cobalt predominates strongly. Alloys with 5 per 
cent, of Cu lose their magnetism at 1085 deg. Cent., 
alloys with 98 per cent. of Cu at 880 deg. Cent., on the 
ascending temperature curve; on the cooling curve the 

ints of magnetic transformation are 1090 deg. and 850 

eg. Cent. lron and copper are also miscible in all = 

ortions, but the gap is again very large—from 3.5 to 
7 per cent. of Cu; the magnetic change occurs at about 
800 deg. Cent. Manganese and copper give mixed 
crystals of all proportions—that is to say, there is no gap; 
the lowest melting-point, of 866 —— , is that of the 
alloy with 65 } ar cent. of copper. r and magnesium 
form two definite compounds—Cvu, Mg 
point of 797 deg. Cent., and Cu Mgy. witha melting-point 
of 570 deg. Cent. As regards copper and ma ese, the 
researches of 8. aaaeeene, G. Urasow, and A. Rykows- 
kow, conducted at St. Petersburg, confirm Sahment. 
They investigate particularly the technically important 
alloys of manganese with copper and nickel, known, ¢.g., 
as manganin, constantan, which they melt under a layer 
of barium chloride, or ina hydrogen atmosphere. The 
alloys form a teries of solid solutions whore solidifica- 
tion points lie on a continuous curve; the minimum 
melting-point of 868 deg. Cent. is found for a Cu-Mn 
alloy containing 33.5 per cent. of Mn (very nearly the 
same as Sahmen), and of 1030 deg. Cent. for an Mn-Ni 
alloy of 56 per cent. of Mn. The electrical conductivity 
curves are in accord with these observations. The 
authors differ from Wologdin in some points, probabl 
because the latter had fused his metals under charcoal, 
and was therefore dealing with carburised metals. In 
manganese phosphorus, Zemczuzny and N. Efremow 
observe two definite Sag ey Mo; P, (solidifying at 
1400 deg. Cent.) and Mn P (1190 deg. Vent.) ; the former 
compound is magnetic. 


with a melting- 
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RUSSIAN NAPHTHA INDUSTRY IN 1907. 


Last working year proved a disappointing one for the 
Baku naphtha industry ; the output was but slightly in 
excess of that of 1906, and far below the figures of some 
previous years. The aggregate output amounted to 
475,800,000 poods (7,690, tons), against 448,400,000 
poods (7,232,200 tons) for 1906. As the great demand for 
naphtha caused much more rapid boring, an average 
per month of 35,196 ft. against 28,063 ft. for the = 
1906, there is reason to believe that the Baku naphtha 
production has attained its climax, and hardly again will 
reach previous figures. Contrary to what was expected, 
labour troubles were also experienced during 1907, and 
during nine months eighty-four firms registered strikes, 
representing @ calculated reduction of output of 20,700,000 
poods of naphtha. The strikes during the previous year 
were confined to forty-eight firms, but represented a 
larger loss in output—viz., 34,800, ‘ 

‘Fhe yield — : sud ae me oe a ta in the 
average per bore-hole per 24 hours, the figures being given 
in poods, there being 83 poods in a ton :— 


January to August. 
1906. 
poods 
348 
900 
1739 
2167 


920 


1907. 
poods 
299 
848 
1363 
1849 


Average 803 


The number of productive bore-holes last year num- 
bered 1642, against 880 for the previous year; 14 holes 
were being experimentally pumped, which is the same 
number as the previous year; 53 holes were i 
deepened, against 91 the previous year ; 221 were bei 
cleaned and refitted, against 46 the previous year; an 
1409 bore-holes were not working, against 2416 the pre- 
vious year; whilst 361 holes were in course of boring, 
against 141 the previous year ; the yield of the bore-holes 
decreased as the year wenton. The average depth of the 
new bore-holes has increased everywhere, more especially 
as regards the Bibi-Eibat oil-fields, the average for the 
above four oil-fields (and that of the Binigady fields) being 
respectively 134.80 sashes (940 ft.) and 182.1 sashes 
(1275 ft.) for 1907 and 1906. 

A considerable portion of the decline in Baku’s naphtha 
production refers to the fountains. The decrease in 
percentage of the production from 1902 to 1907 for the 
whole of the Apscheron peninsula being represented by 
the figures 14.9 per cent. and 2.3 per cent., and in the 
aggregate the fountains yielded 11,100,000 poods during 
1907 ; the depth of the fountain bore-holes has also become 
much greater, the average being 1870 ft. for 1907, against 
1253 ft. for 1906. 

The prices varied considerably, being lowest in January 


Balachany 
Ssabuntschi .. 
avg inl 
Bibi-Eibat 


and highest in July and — ; but, on the whole, the 
e 


abnormally high prices of the two ——- years were 
maintained, which was only possible through the action 
of a syndicate of the naphtha industries, which produce 
about 80 per cent. of all the naphtha, and can control the 
rices entirely. This policy caused widespread dissatis- 
Faction amongst the consumers, and methods have been 
under consideration whereby a stop might be put to this 
state of affairs. As a way out of the difficulty, it has 
been suggested that the Crown should no longer let 
the naphtha deposits nst payment in cash, but 
instead take raw naphtha, whereby the authorities 
would be able to regulate the Da The strike of the 
men on the Caspian naphtha flotilla, lasting from March 7 
to October 27, had no doubt some influence on the high 
prices ruling through the summer for naphtha and naphtha 
produce, As # result of the > quantity of raw 
naphtha and mosut forwarded from Baku to the sea up to 
May 1, 1907, only amounted to 4,760,000 poods, against 
46,240,000 poods up to the same date the previous year. 
Yet the aggregate of mosut and raw naphtha forwarded to 
Astrachan during 1907 amounted to 232,570,000 . 
against 205,338, poods during 1906. The former 
quantity, however, being insufficient to cover the require- 
ments, several factories in the Volga district were 
obliged to discontinue the use of naphtha for fuel 
and take to coal, which again caused a falling-off in the 
demand for liquid fuel at the opening of the navigation in 
1908. In the Moscow district 43 per cent. of the quantity 
of liquid fuel used there during the years 1903-4 have 
been emg | by coal. The export to Europe of light- 
ing oil during 1907 amounted to 14,445,000 poods, against 
11,782,000 sin 1906, and the export to the East of 
lighting oil amounted to 11,954,000 during 1907, 
against 8,193,000 poods in 1 and the export of other 
naphtha products to Europe during 1907 amounted to 
9,660,000 poods, against 8,724,000 poods in 1906. 

Efforts to find and exploit new naphtha fields are being 
carried on with considerable energy both in the A pscheron 
peninsula and in the Kuban and Petschora districts, 
whereby it is hoped to reach the high aggregate output of 
former years. 





Tue Joun Cockeritt Company.—In the course of the 
past financial year the mechanical construction works of 
the John Cockerill Company suffered leas from the diffi- 
culties of the times than the —- rolling-mills, and 
the year witn a turnover of 1,854,348/. and a profit 
of ,9032. Of this balance, 8194/. was applied to the 
reconstruction of blast-furnaces, and 7748/. to interest on 
divisional floating capital. Of the 9612. still remain- 
ing, 74,0007. was devoted to writing down the value of 
wey and — 18,1662. to mi interest, 

32, to general expenses, 8240/. to pension funds, 3020. 
to miscellaneous liquidations, 75,0001. to a dividend of 1/. 
per share, and 4800/. to shares of profits. 





CENTRIFUGAL PUMPS. 


CONSTRUCTED BY MESSRS. 


TANGYES, LIMITED, BIRMINGHAM. 

















Fig. 


CENTRIFUGAL pumps of varying types have of late 
years found particular favour among engineers. They 
are, as a rule, very portable, handy, and reliable, 
and have now an efficiency much more satisfactory 
than was the case when they were first introduced. 

Messrs. Tangyes, Limited, had a centrifugal pump 
on view at the International Rubber Exhibition 
recently held at Olympia, one of a series of three, 
two types of which we are now able to illustrate. 
The pump exhibited was designed for raising large 
quantities of water on relatively low lifts, such as 
irrigating estates or draining marshy ground, and these 
are made in large numbers to work with Tangyes’ 
suction-gas or steam-engines. No. 2 of the series, 
shown in Fig. 1, ace is designed for higher lifts, 
the chief feature about it being that the casing is split 
vertically, so as to make the weights such that the 
handling of the various parts by natives, or transit 
on the backs of camels or mules, is easy. 

Fig. 2, shown, is a patent high-lift pump, which has 
a number of impellers on one shaft. These pumps are 
usually aes for lifts of from 150 ft. to 600 ft., 
or even higher, and can be used for direct coupling to 
electric motors or for belt-driving. 





Census or Propvuction. —In connection with the 
Census of Production Act, 1906, the Board of Trade 
have now issued Schedule 45, seating to the railway- 
varriage and wagon-building trade. n this the com- 
pulsory information is arran for under seven ques- 
tions on subjects Soa = val gree se | passenger 

wagons, truc wheels and axles, tramcars, 
ara ae 





. value of material and stores used in the year, 
particulars relating to wage-earners, &c., the capacity of 





engines, &c., are also required. Under the head of 
‘**voluntary information” particulars are asked of the 
number of carriages and wagons turned out, separated 
according to types, such as passenger-coaches, wagons 
with timber framing, wagons with steel frames and 
timber bodies, and wagons entirely of iron or steel. In 
this division also the number of tons of coal and coke used 
in the year are asked for. 


Mipianp Raitway EnGingerine Cius.—A club has 
been formed among the members of the staff of the 
Midland Railway for the general discussion of subjects of 
engineering interest. This club is to be composed of 
members and associate members, and two meetings will 
be held each month, from October to March inclusive. 
The meetings are alternately for the two grades, but this 
really means that discussion is at each meeting to be 
restricted to the grade of members for which it is actually 
held, there being no objection to the presence of associate 
members at members’ meetings. Any member of the staff 
may be —- for election, those serving their appren- 
ticeship and under twenty-four years of age to the class of 
associate members, and others to the class of members. 
The meetings are to be held in the Midland Railwsy 
Institute, Derby. Strict rules have been drawn up for the 
procedure at these meetings. These include the pro- 
vision that the reading of a paper shall not occupy more 
than twenty minutes, and that the remainder of the 
meeti be devoted to discussion, no member being 
allowed to speak for more than seven minutes. These 
arrangements appear to beof a very business-like character, 
while the provisions made with regard to the meetings 
for associate members will tend to much freer discussion 
than if the younger members had to speak in the presence 
of their superiors. The pri me for this winter in- 
cludes such subjects as bridge-work, various phases o/ 
locomotive work, electrical installations, signalling, Xc., 
so that the range for this session is a fairly wide one, 
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BOILER EXPLOSION AT GLENLUCE. 


A serious boiler explosion occurred on Sunday, June 14, 
at a dairy at Mains of Park, near Glenluce, Scotland. 
The occupier of the farm was Mrs. Cowan, who sublet 
the dairy to Mr. John Morrison. The boiler was of the 
single-flued or Cornish type, and about eight o’clock on 
the morning of the date named it exploded with a loud 
report and was thrown a short distance from its o 
position. The cheese-loft above the boiler was partially 
wrecked, and the sister of the tenant and his son, who 
were @ close by washing the milk-cans, were 
severely scalded. The son, who was about eighteen years 
of died a few hours afterwards. 

On Wednesday, July 1, at the Sheriff's Court, Stranraer, 
before Sheriff Watson and a jury, an inquiry was con- 
ducted with regard to the death of Alexander Morrison, 
the first witness examined heing John Morrison, who 
said he was a dairyman at Mains of Park, where he had 
been the last fourteen years. He had ion of the 
dairy, machinery, and appliances, including the boiler, 
all of which were provided by Mr. Cowan, the late 
tenant at the farm, and subsequently by Mrs. Cowan after 
her husband’s death. Witness knew nothing ae to the age 
of the boiler, when it was put in or the pressure carried, 
but he always thought it considerably worn, and used it 
with great care. He had never known the boiler to be 
examined. Some repairs were made, to his knowledge. 
in 1901. The highest pressure which he thought was used 
was 25 1b., as the boiler was useless with less. He was 
not skilled, and could not, therefore, profess to see to the 
boiler, but he had told Mr. Cowan that it was pretty well 
worn. Mr. Cowan, however, did nothing in the matter. 
He had also told Mr. Ralston, the factor, that it was 
nearly done; but he said nothing in reply. On the 
morning of the explosion witness was in the boiler-house, 
and at eight o’clock saw that the pressure by the gauge 
was 251b. He went away, leaving his sister and his son 
in the boiler-house. The boiler was of the horizontal one- 
flue type, built in brickwork. He heard the explosion, 
and on returning to Se ee found the boiler blown 
from its seat and the y of his son partly under it. 
His sister was much injured, and his son died at 1.30 the 
same day. Witness attributed the explosion to the worn 
condition of the hoiler. 

In reply to Mr. Kelly, who pent on his behalf, 
witness said he had the use of the boiler, but had nothing 
to do with its upkeep. It was, he thought, impossible to 
know the condition of the boiler without taking it out of 
the brickwork. If it had been regularly inspected, its 
weakness would have been ascertained and the accident 
would not have occurred. ’ 

James Morrison, junior, said he was in the boiler-house 
jnst before the explosion, but did not notice the gauge. 
He had seen the safety-valve blowing at 27 lb. or 28 Ib., 
but the standard pressure was 25 lb. They knew the 
boiler was far worn. The boiler was blown up towards 
the roof and then fell upon his brother. He had seen 
nothing wrong about the boiler on the day it burst. 

Mr. W. H. Ralston, factor, said the present tenant of the 
farm was Mrs. Cowan. Since Mr. Cowan’s death witness 
had assisted her in the management of the farm. It was 
the tenant’s duty to maintain the dairy, and it was not 
the duty of the dairyman to do anything to the boiler, 
unless under an agreement. Witness knew nothing about 
the boiler in question, and did not remember Morrison 
remonstrating with him about it, though on one occasion 
Morrison did say the boiler was ‘“‘ geyly done.” He was 
conveying to him the idea that the boiler was pretty well 
done, but that was from the point of view of the valuation. 
No complaint was conveyed to Mrs. Cowan so far as he 
knew. The boiler was not insured, nor under regular 
inspection. 

Andrew Lamb, engineer, Stranraer, said that ahout 
sixteen years ago he supplied and fixed a new single-flued 
boiler for Mr.Cowan. The pressure of 25 Ib. was very 
moderate. From the day he installed the boiler he had 
never seen itagain. There was no injector when he fixed 
the boiler. Witness went on to say that ‘‘in the case of 
& worn-out boiler, if after many years the boiler became 
weakly, the addition of an injector would increase the 
risk with a Cornish boiler, such as this was. If the 
injector was put in and cold water was injected, it would, 
by coming in contact with the red-hot plate, perhaps 
result in an explosion.” 

By Mr. Kelly: There were boilers of the same type in 
the county, and as a rule there was no regular inspection. 
Witness was of opinion that a farmer was at fault when 
he did not have his boiler inspected. 

By Mr. Adair (for Mrs. Cowan): The life of boilers in 
the district varied from eight to thirty years, according to 
the quality of the feed- water. 

_Mr. Jobn Lamb, an engineer of thirty years’ expe- 
rience, said he had repaired the exploded boiler on three 
occasions. In December, 1901, he put a patch on the 
outside where the plate was sd. The front-end 
plate was good, except where wasted by leakage. A 
boiler made of y%-in. plates should last thirty years if 
the water was : 

‘tr. Kelly showed witness a piece of the shell of the 
boiler in illustration of the wasting that had been going 
on. The plate was very thin. 

William Downie, engineer, Stranraer, presented a re- 
Port on an examination he had made of the boiler, at the 
request of the Procurator-Fiscal, and also showed a 
tsodel he had made. Considering the weak and cor- 
roied state of the boiler, his conclusion was that it could 
Cnly sustain safely a pressure of 3 Ib., and therefore was 
cuit to be under steam at all. At the bottom of the 
boiler the plates were extremely weak, and at one part it 
seemed to be only held together by the corrosion or rust, 
tecause with the force of the explosion the corroded part 
hed blown away and left it in holes. The top of the 





boiler was in fairly = condition ; but in the lower part, 
after the explosion, holes were visible all along where the 
tes rested on the brickwork, on a strip 12 in. wide. 

e boiler was absolutely unfit for use, ns 4 in his view, 
3 Ib. additional pressure, the sudden opening of a valve, 
or even the ordinary es of the boiler, would have 
been sufficient to have the explosion in its weak 
condition. It was most necessary for safety that such 
boilers should be regularly and thoroughly examined. 

After other witnesses had given evidence, and the 
Procurator-Fiscal and counsel had addressed the jury, 
the Sheriff summed up. The jury, after deliberating 
some time, found the following verdict:—‘‘ We, as a 
jury, unanimously resolve to express our very deep 
sympathy with Mr. Morrison and family in the great loss 

ey have sustained on account of this accident, and our 
verdict is: (1) That the accident occurred on Sunday 
morning. June 14, 1908, at the boiler-ho Mains of 
Park. (2) That, as the result of the accident, the death of 
Alexander Morrison occurred the same day, at 1.30 p.m., 
in his father’s house at Mains of Park. (3) That the 
cause of the accident, as shown by. expert evidence, was 
the defective condition of the boiler for the purpose for 
which it was used. (4) The cause of his death was the 
explosion of the boiler. (5) We find the accident is 
attributable to the tenant following use and wont in not 
having the boiler periodically inspected. (6) We find the 
accident might have been avoided by having the boiler 
insured, or otherwise periodically inspected.” 

On Thursday, August 6, the Board of Trade conducted 
an official investigation as to the cause and circumstances 
of the explosion, at the Public Hall, Glenluce. The 
Commissioners were Messrs. George L. MacFarlane, K.C., 
and David Crichton, consulting engineer. Mr. James 
Morton, solicitor, Glasgow, conducted the case for the 
Board of Trade. Mr. Morrison, the dairyman, was re 
sented by Mr. W. M. Kelly, solicitor, Stranraer; while 
Mr. Todd, solicitor, Stranraer, sopewwet for Mrs. Cowan, 
tenant of the farm, and for Mr. ton, the factor for 
the estate, and who had to do with the management of 
the farm. oat 

The evidence consisted largely of a repetition of that 
given at the inquiry at Stranraer, reported above. Mr. 
Morton, in opening the pe said that the evi- 
dence would show that the boiler was not insured, and 
that corrosion had taken place to so great an extent that 
the boiler was scarcely able to stand any pressure at all, 
much less the standard working pressure of 25 Ib. 

Mrs. Cowan, tenant of the farm, said no one ever 
directed her attention to the condition of the boiler, and 
she had no occasion to think it was weak. Mr. Morrison 
never said it was defective, and she relied on him to tell 
her the state of the boiler. 

Mr. W. H. Ralston said that, along with Mr. McCraig, 
of Challoch, he valued the boiler and piping before the 
explosion at 5. If he had known its condition, he would 
have brought it to Mrs. Cowan’s knowledge and advised 
her to have it repaired. Witness said that with his other 
duties he could not give detailed supervision to Mrs. 
Cowan’s three farms, and he was doing what he did 
because he had a great respect for her late husband. It 
was the duty of the tenant to maintain the plant, and if a 
boiler was so old as to be useless it was the duty of the 
tenant to replace it. 

Mr. John Morrison, tenant of the dairy, gave similar 
evidence to that at the previous inquiry. No one, to his 
knowledge, had ever inspected the boiler thoroughly, and 
he personally was not competent todo so. The cause of 
the explosion was that the boiler was worn out. 

By Mr. Todd: During the whole time he was at the 
dairy he never suggested having the boiler inspected, but 
he said it was wearing. From what witness knew of 
Mr. Cowan, he thought he would have had the boiler put 
right if he had known it waa defective. The boiler 
not given trouble previous to the explosion. He called 
Mr. Cowan’s attention to the necessity for a patch in 
1901, and it was put on. 

By Mr. Kelly : Having no special training, ib was im- 

ible for witness to know the condition of the boiler, 

t he made it clear to Mr. Cowan that it would have to 
be renewed. 

By Mr. Todd: He never thought that the boiler was 
not fit for its work. 

Mr. Andrew Lamb, engineer, Stranraer, in answer to 
Mr. MacFarlane, said that the best way to test boilers 
was to go inside and hammer them, and in the case of a 
Cornish boiler, like the one in question, they would 
require to remove some brickwork. Boilers in that dis- 
trict were seldom examined, and people took their 
chance. 

Mr. John Lamb, engineer, Stranraer, gave it as his 
opinion that boilers should be examined thoroughly every 


ear. 
. By Mr. MacFarlane: It was not usual to allow « boiler 
to run sixteen years without inspecting it, even although 
the bricks might be removed. 
Mr. Thomas M‘William, engineer, Stranraer, said the 


life of a boiler was uncertain, and therefore it should be | pi 


inspected annually. He took out a boiler some time 
ago which was forty years old, and it was in fairly good 
condition. 

Mr. Wm. Downie, engineer, Stranraer, who examined 
the boiler on behalf of the Procurator-Fiscal, gave a full 
report as to the cause of the explosion. It was simply 
due to the boiler being weakened by external corrosion. 
The boiler could only be safely worked at a pressure of, 
say, 3lb. He had never come across a boiler in such a 
bad state. All boilers should be examined annually. 

Mr. James ik, Engineer-Sarveyor to the Board 
of Trade at Gl w, presented a report and plans of the 
boiler. The explosion was one of considerable violence, 
and was undoubtedly due to the shell-plates being reduced 
by corrosion. The water was very good. The explosion 





was only what could be expected from a Cornish boiler 
which had not been examined for sixteen years. He had 
nothing to say against the material, design, or construc- 
tion. When new the boiler was perfectly safe at a pres- 
sure of 60 lb. per square inch, 

This closed the case for the Board of Trade, and after 
counsel had addressed the Court, Mr. Morton made 
special reference to a previous explosion, and said that 

@ warning then given had not taken to heart. 
All the witnesses had admitted that if this boiler had 
been ) ey inspected the explosion would not have 


occurred. 
The Commission (Mr. MacFarlane) then gave judg- 
ment. Reviewing in detail the facts of the case and the 
evidence, everyone, he said, agreed that the explosion 
was due to the wasting of the plates from corrosion, 
which had rendered the boiler unfit for any useful pres- 
sure. Had Mr. Cowan been alive at the time of the 
explosion, there would have been no difficulty in attaching 
responsibility to him, use there was a distinct duty 
placed upon him to have the boiler inspected, a dut 
which he had neglected for close un sixteen years, wi 
the result that a valuable life had been lost, and a second 
nearly lost. It was the hope of the Commissioners that 
this inquiry would result in the systematic inspection of 
boilers—if not yearly, at any rate every two years—so 
that all risk of loss of life might be obviated. Upon 
Mr. Cowan’s death the duty of inspection did not cease, 
and the Commissioners were of opinion that blame at- 
tached to his widow. They absolved her from any personal 
blameworthiness in the sense that she was aware of the 
condition of the boiler ; but still she was the owner, 
and became responsible. If she were acquitted of blame, 
it would be a case of nobody being to blame, and the 
same thing might happen again. Accordingly, they found 
Mrs. Cowan to blame. Then they could not absolve 
Mr. Ralston altogether from blame, as they thought it 
had been brought to his notice that the boiler was an old 
one. From what Mr. Morrison bad said to Mr. Ralston 
at the time of the valuation, Mr. Ralston had to put a 
5l. value upon the boiler; that, in the judgment of the 
Court, was sufficient to condemn it. They were of 
opinion that Mr. Morrison, the dairyman, was not to 
blame. It seemed to them that he fulfilled any obligation 
laid upon him by bringing to the attention of the tenant 
of the farm any defect that was patent or within his 
sight. In the circumstances the Commissioners ordered 
Mrs. Cowan to pay 35/. and Mr. Ralston 15/. to the Board 
of Trade towards the costs and expenses of the investi- 
gation. 





More WATER ror Carpe Town.—The municipality of 
Cape Town has just completed the Kloof Nek reservoir, 
which has been constructed in order to increase the 
water-supply of the Cape capital. Messrs. Murray and 
Stewart were the contractors, and the contract was signed 
on March 1, 1906. With the exception of the twelve months’ 
term of maintenance, the contractors completed their 
work in May this year. It was originally intended that 
the meter-house should be built in concrete, the work to 
be carried out by the contractors for the reservoir, at their 
schedule rates ; but the Town Council decided to erect a 
building of mountain stone, as — more in keeping with 
the surroundings. A contract was let to Messrs. Mitchell 
and Mackie, and this work is also completed. This 
reservoir is nearly 900 ft. above the sea-level, and it will 
be utilised for supplying Sea Point, Tamboer’s Kloof, 
Oranjezicht, and other portions of Gape Town, where the 
pressure obtained from the Molteno reservoir is insuffi- 
cient, The reservoir is circular in plan, the internal 
diameter is 162 ft., and the height to the top water-line 
24 ft. At this height the reservoir will hold 3,000,000 
gallons. The average depth of excavation was 27 ft., and 
the quantity of excavated material was 22,500 cubic 
yards, 2200 cubic yards of which were rack. The reser- 
voir is built entirely of concrete reinforced with steel. 
The thickness of the wall varies from 6 ft..at the base to 
15 in. at the top water-level for one-third of the circum- 
ference where embanked, and for the remaining two- 
thirds of the circumference where built against the solid 

the maximum thickness is 4 ft. 6in. A wall 6 ft. 
high divides the reservoir base into two equal parts, 
having separate inlet, supply, and scour-pipes, so that 
each half of the reservoir can be cleaned out in turn 
without interfering with the water-supply. The roof is 
supported by ninety-six reinforced-concrete columns, 
built in five concentric rings, 15 ft. apart. icircular 
arches are sprung from the tops of these columns, formin 
five concentric walls, upon which the segmental - 
arches rest. The minimum thickness of earth on the roof 
of the reservoir is 15 in. The amount of concrete used in 
the construction of the reservoir was 4400 cubic yards. 
All the stone used in the concrete was obtained from the 
Town Council’s Kloof road quarry, which was let to the 
contractors for this purpose. The supply of water to 
the reservoir is taken from the mountain pipe-line, and is 
controlled by two ball-valves fixed on the 12-in. inlet- 
i to the reservoir, which will shut off the supply 
when the height of the water is within 1 in. of the 
overflow. The two 18-in. supply-pipes léading from the 
reservoir are connected together outside the valve-cham- 
her, and a single 18-in. pipe is continued to the point where 
the three 9-in. connections are made for the Venturi 
meters on the Sea Point, Tamboer’s Kloof, and Eastern 
High Level mains. On the mountain slopes above the 
reservoir & t deal of erosion has taken place, and as 
the bulk of the storm water collected on this watershed 
found its way along the sluit running within a few feet 
of the reservoir, it was thought advisable to construct a 
channel and culvert to intercept and divert as much of 
this water as possible. The work was carried out ata 
cost of 3107. The cost of the reservoir thus far has been 
about 20,000/. 
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THE STRENGTH OF SOLID CYLINDRICAL 
ROUND-ENDED COLUMNS.* 


By W. E. Liy, M_A., D.Sc. 


THE object in view in carrying out the experiments 
described in this paper has been to determine the con- 
tants to be used in the formu! for the design of solid 
cylindrical round-ended colamns. The constants at pre- 
sent in use, more especially in the Rankine-Gordon 
formula, have been derived from experiments on columns 
of various figures or shapes of the cross-section, and do 
not apply with any great accuracy to solid columns. It 
was pointed out in some previous papers} that the wave 
phenomena which accompany secondary flexure influence 
the strength of the column, and, therefore, the thickness 
ani the figure or shape of the cross-ee2tion must be taken 
into consideration when estimating its strength. To 
provide for this it is necessary that the constants in the 
formule for solid columns should first be determined. The 
formu’ can then afterwards bs modified by the intro- 
duction of a new term in order to allow for the phenomena 
of sccondary flexure. The experiments about to be de- 
scrived have been carried out in the Engineering Labora- 
tory of Trinity College, Dublin, on a 10-ton Wicksteed 
testing-machine of the vertical type. Unfortunately, 
owing to the small size of the machine, it was impossible 
to make the experiments as complete as the author could 
have wished. It was decided for this reason to limit the 
investigation for the present to round-ended columns, 


Sotrp CrroutaR Rounp-Enpep Co.umns. 


In the accompanying Fig. 1 are shown a series of 
curves which have been obtained from tests carried out 


ad ivthousands of unds par si 


Fig .1. 


CURVES SHOWING THE STRENGTH OF 
SOLID CYLINDRICAL ROUND ENDED COLUMNS. 


elastic limit or near the yield-point play an important 
art in determining the strength of the columns; the 
oad producing failure partly stresses the material beyond 
the elastic limit, and, on taking off the load, the column 
is found to have received a permanent set or deformation. 
In the case of the cast tool steel the load at the yield- 
“point was nearly 100,000 1b. per square inch, and the 
elongation 5.6 per cent. With such a material it is not 
until valaes As U/p less than 70 are reached that any 
marked defect from the Eulerian curve is observed. e 
breaking load then stresses the material beyond the 
elastic limit and causes a variation of the bending strains 
on the cross section, which can no longer be said to follow 
the laws of flexure; also, owing to the ductility of the 
material being small, the strength of the column for 
values of //p less than 70 rises continuously till about the 
value of //p equals 20 is reached, when direct crushing or 
flow of the material commences, and the load producing 
failure rises to enormous values. , 
Consider now the curve obtained for the wrought-iron 
columns. For values of //p less than 120 the defect 
from Euler’s curve begins to be apparent, and the curve 
falls away and becomes much flatter than in the case of 
the cast-steel columns, also the values obtained for the 
breaking loads are much less. The load at the yield- 
point was 39,000 1b. per square inch, as shown on ths 
stress strain diagram, and the elongation 21 per cent. 
Permanent deformation of the columns was observed 
for values of //p about 120, the fibre stresses on the 
central cross-section then pass the elastic limit, and the 
curve of breaking loads now falls farther and farther away 
from the Eulerian curve till the value ot //p equals 80 is 
reached, when the ductility of the material greatly in- 
fluences the strength of the columns. For values of //p 
inch . BESSEMER 
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Ereaking load, pounds 
per inc e ee 59,000 
Lead at yield-point.. 100,000 
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70,000 
Young's modulus E.. 33,000,000 31,000,000 














The curve obtained from the tests on the cast-iron 
columns is of interest, being carried out on a set of bars 
obtained from one pouring of the metal, and afterwards 
turned in the lathe to 4 in. in diameter. The author has 
not been able to find any recorded tests carried out on 
cast iron in which the specimens were turned before 
testing. The results obtained have been compared wit); 
Hodgkinson’s experiments on round cast-iron columns 
and found to be in close agreement, thus showing that 
the skin of the casting has no great effect on the strengtl 
of the column. 

The sample of cast iron used was above the average, 
giving for the tensile test 33.000 Ib. per square inch, and 
a crushing strength of 110,0C0 Ib. aa square inch, and 
for Young’s modulus 18,000,000. The curve obtained dis- 
plays a similarity in its shape to that obtained for the 
cast steel. hen the small amount of the ductility of 
cast iron is considered, the result is not surprising. 

From a comparison of the curve given for cast iron 
with the other curves it will be noticed that at a value of 
//p = 60 the curves of wrought iron and cast iron intersect, 
and, therefore, for values less than, equal to, or greater 
than this value a solid column of cast iron is of a strength 

reater than, equal to, or less than one of wrought iron. 

imilar remarks aleo apply for the intersection of the 
curves for mild steel and cast iron at the value of J/p=35. 
The other curves for the Bassemer steel and cast tool 
steel do not intersect the cast-iron curve, and, therefore, 
columns of these materials are always stronger than those 
of cast iron. 

The above relation for wrought iron and cast iron was 
first pointed out by Gordon. His estimate for the critical 
value of //p was somewhat greater than that given above, 
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Length divided by radius of gyration. 


on a large number of round bars of 4-in. diameter, of 
different materials. The mode of testing was in all cases 
the same: definite lengths of the bars were cut off, and 
the ends rounded in the lathe, the bars being at the same 
time carefully straightened. They were then placed 
vertically in the testing-machine, the round ends being on 
steel discs, the surfaces of which were slightly concave, 
to enable the specimen to be easily adjusted. The test 
was then carried out in the usual way, and the load pro- 
ducing failure noted. 

The manner of recording the results on the diagram 
was as follows:—Values of //p, the length divided 
by the radius of gyration, were plotted on a hori- 
zontal line as base, and the values of p, the load 
in pounds per square inch on the column, were plotted 
vertically ; the curves were then drawn through the 


ints so obtained. The author would have had some| d 


iffidence in recording the results of these experiments, in 
that they were carried out on round bars of the small 
diameter of 4in.; the values obtained were, however, 
carefully scrutinised and compared with the values ob- 
tained by other experimentalists, and found to be in close 
—— so much so that they afford direct evidence 
that the influence of size is not of great importance when 
comparing the strength of columns. The test made by 
the Commission on the model chord member of the 
Quebec Bridge may be cited in support of this view, and 
also various other published tests recorded by J. M. 
Moncrieff in the Transactions of the American Society of 
Civil Engineers, 1900, vol. xlv. 

The tests were carried out on samples of cast tool- 
steel, Bessemer steel, mild-steel shafting, annealed and 
unannealed, wrought iron, and cast iron. The curves 
obtained are shown in Fig. 1, and the stress-strain dia- 

rams from the tension tests, together with the values 
or Young’s modulus of elasticity, being given in Fig. 2. 
It will bs noted that for values of 7/p greater than 120 
there is little difference between the values of the breaking 
loads obtained on the various materials. For values 
bsyond this limit the modulus of elasticity governs the 
strength of all the columns, and the values closely 
approximate to the dotted curves plotted to Euler’s 
formula. For values of //p less than 120 and greater than 
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values. 

From an examina- 
tion of the curves ob- 
tained for Bessemer steel and mild steel it will be observed 
that similar remarks apply, although in a less marked 
n for the wrought iron, and when examined con- 
jointly with the stress-strain diagrams it appears that it 
is the strength of the material at the yield-point and the 

mtsge elongation which plays a predominating pard 
in determining the strength of the column between the 
values of //p less than 120 and greater than 30. The curves 
obtained for the annealed and unannealed mild-steel 
columns are of interest when considered from this point 
of view. The sample obtained was that of a rolled bright 
mild-steel shafting, and the first series of tests were 
carried out on the sample as received. The columns were 
then carefully straightened, annealed, and again tested, 
giving a curve nearly coincident with that obtained for 
the wrought iron. It will be noted, when considered 
jointly with the stress-strain diagrams, that the difference 
in the curves for the breaking load is sufficiently ac- 
counted for when the strengths of the material at the 
yield-point in the annealed and unannealed states and 
the respective elongations are considered. It has pre- 
viously been observed that if a column which has been 
tested and bent be straightened and given a good hammer- 
ing, 80 as to raise the yield-point and decrease the duc- 
tility, that the column on being re-tested will be stronger 
than it was in its previous condition. This is in accord- 
ance with the results of these experiments, but it only 
produces this marked result for values of //p less than 
120 and greater than 30—that is, on those parts of the 
curve where the ductility of the material and the strength 


40 





40 the ductility and the strength of the material at the 


* Paper read at the Dublin meeting of the British 
Asvwciation for the Promotion of Science. 
+ See Appendix. 


at the yield-point ed a predominating part in deter- 
| mining the strength of the column. It was doubtless a 
| knowledge of these facts that led the late Sir Benjamin 





Baker to specify a steel with a high elastic limit for the 
‘ compression members of the Forth Bridge. 
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Length divided by radius of gyration. 


various shapes of the cross-section, the average curve of 
which intersects at a value of //p greater than that ob- 
tained on solid circular columns. f ' 
In the testing of long columns some elastic deflection 
was always apparent before the load producing failure 
was reached. It has hitherto usually been assumed that 
once the critical load on the column was reached, as given 
by Euler’s formula, the deflection was independent of any 
variation of the load; and, further, no deflection would 
be observed until the load reached the critical value. To 
account for the experimental fact that under much 
smaller loads a deflection of the column had been 
observed, it has been assumed that the deflection was 
due to the column not being straight or to want of homo- 
geneity of the material. The author cannot agree with 
this view. The load which "ore poe failure certainly 
ees closely with the calculated values obtained by 
‘uler’s formula, but the deflection under such loading 1s 
considerable, and therefore it is better to assume that the 
load producing failure will bend the column to its proof 
deflection. For loads less than the limiting load some 
deflection is always apparent, and it is curious to note 
the rarge of what may be called the resilient deflection in 
testing such columns. With loads less than the critical 
load the column may be pushed in the middle, and on 
releasing the push it will recover itself, but will not 
become straight. The deflection observable increases 
with the load, or, in other words. the deflection 1s some 
function of the load, other things being constant, and the 
author believes this to be true for the ideal column. The 
result enunciated by Euler’s analysis has in this respect 
had a retarding influence on the investigations on columns. 
Usually it is considered that a solid column of a square 
or other figure of cross-section would give as good results 
as a column of a circular cross-section. The author finds 
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that this is not the case. For values of //p greater than | where w is the density of the load per unit of volume ! 
120 very little difference can be observed, but for values a 73 R - = : Strength Modulus | Round- Fixed 
d the beam, and M = . Material. | te Com- of Elas- | Ended Ended 
of U/p less than 120 and greater than 30 the 1) or figure a pression f. ticity E. |Columns ¢ Columns ¢ 
of the cross-section influences the strength of the column, | Now let a column similar to the beam be so loaded as \——- : 
and the values obtained are somewhat less than those ob- | to have the same deflection as the beam, then Cast tool steel 160,000 | $8.000.001 1 ‘ 
tains Soe the circular way el La Rng a cape = ae ey" “ 50, 1000, san = 800 
that there is some analogy between the results obtain Pé= = “ a ae on 1 1 
by St. Venant on the strength to torsion of shafts of = a’ and on cubstitetion in equation 7 | mamemer otesi 110,000 | 81,000,00%.) 500 | 11,200 
various cross-sections compared with the strength to com- Psp rEI 1 1 
pression of such sections, The phenomena of secondary =. oeP= 4 Mild steel £0,000 | 30,000,(0) oy eo 
tiexure have a direct bearing on this result. — mKI B 1 1 
Various formule have been a at different times, | which is Euler's formula. As previously, o (need ..| CD oe 20,000 
based both upon experimental and theoretical grounds, to P3 a 1 1 
determine the strength of columns and struts. Of these, M _? of =P, Wrought iron .. 65,000 | 28,000,000 ain 18,000 
the author considers the Rankine-Gordon formula to be the i y L y Cast | oot 1 i 
best. This formula is of a form proposed by Tredgold| Now, if the cross-sections compared are kept similar — > | 1300 "6,200 


on theoretical grounds. It was afterwards revived by 
Gordon, who determined the approximate values of the 
constants, and then modified by Rankine, who substituted 
the value of p, the radius of gyration, for the diameter of 
the cross-section. The formula only applies to solid 
columns, and requires modification when applied to hollow 
or irregular forms of cross-section. 


Tae RANKINE-GORDON FoRMULA. 


The formula may be derived as follows :—Consider the 
column of uniform cross-section shown in Fig. 3, and 
assume that the column is slightly bent by the load P, 
then the bending moment at the middle is :— 


M=Pé=pAé, 
P = the load on the column. 


= the central deflection. 
2 = the load per unit of area. 
From the theory of flexure 


(1) 


where 


= the area of the cross-section. 


M_ »P, 
ens » : . » (2) 
where 
I = the moment of inertia of the cross-section abou® 
a diameter. 
y = the distance of the outer fibre from the neutral 
axis. 
p,= the intensity of the outer fibre stress due to 


bending. 
From equations (1) and (2) the following relation is ob- 
tained :— 
pAs=PlyP — oy (3) 
y p? 


Since I = A p? where p is the radius of gyration of the 
cross-section. F 
A further deduction from the theory of flexure shows 


that the proof deflection of a beam varies as — or 6 = 


c e where c is some constant. Substituting this value 
y 
of 6 in equation (3), the relation obtained is 
Poe & (4) 
Pp P* 
Add unity to both sides of this equation, then 
Pit+Poise P 
Pp i 
Now p, + p equals the sum of the stresses due to the 
load and to bending, and is equal to f, the working 
strength to compression of the material, also p A = P. 


Substituting and reducing the Rankine-Gordon formula 
is obtained :— 
fA 
? @ anos 
oe ° ° - (5 
1l+e e (©) 
p? 


The constants as given by Rankine for wrought-iron 
columns are— 


f 


c= 


36,000 Ib. per square inch. 
goo £0r columns with round ends, 


c= aaa for columns with fixed ends. 


Tbe manner of deriving the formula is open to some 
criticism in these respects. It assumes the deflection of 
« column to be the same as that of a beam, whereas the 
deflaetion of a column, when it comes to its proof stress, 
is lees than that of a beam compared under similar con- 
d\tiots ; also the value of ¢ is supposed to remain con- 
stant, which is not true if the sum of p + p, is constant. 
his may be shown as follows :— 

Pho equation for the cantral deflaction of a beam is :— 


wis 
6= é 
nk 1’ (6) 
where W = the load on the beam. 
1 = the length of the beam. 
E = Young’s modulus of elasticity. 
nm =a constant. 


_ For beams similarly and symmetrically loaded the equa- 
tion takes the form 
MP 


mE’ 
where M is the maximum bending moment at the 
centre of the beam, and ma constant. For the case of a 


beam which is loaded so that the curve of deflection is 
sinusoidal, the formula for the central deflection becomes 
wilt 


t= . e ° 7 
mEI’ 7) 


- 


6= 


and under similar Icading, P: can be substituted for me 
and the equation for the proof deflection becomes 
6 = P, Rr 
mw? Ky ®) 
In a beam », is the proof strength of the material, 
whereas in a column it is the sum of p + p,, which 


should be the proof strength. If now the value of 6 in 
equation (8) is substituted for 5 in equation (3), then 


> p,P ated i 
p wep *P 14 27.2 (9) 
mw? Kp? * 


and the equation returns again to Euler’s formula; but if, 
on the other hand, p, is put equal to f on the right-hand 
side, the form of the Rankine-Gordon formula becomes 


i f 
ae 6 oe (10) 
rE p 


So far as long columns are concerned, the value of f 
may be taken at anything at pleasure within large limits, 
as the formula always returns to the Eulerian values for 
long columns. For columns of medium and short lengths 
the value of f is so chosen as to fit in with the curves 
obtained from experiments. The best values to be 
adopted for different materials will be referred to pre- 
sently. It will be admitted from the foregoing that 
the form of the Rankine-Gordon formula is more or less 
irrational, in that the deflection of the column is assumed 
to be too large, more especially in columns of medium 
and short length, and that the sum of the stresses p + p, 
are not constant. The following variation of the formula, 
in which allowance is made for these defects, the author 
believes to be new. Reverting back again to equation (9), 
the value of p, can be obtained in a similar manner to 
that of p, giving F 


w2 E p? 
p,@ 


Now substitute the value for p, in equation (9); the 
formula then becomes 


el 
1+ 








dee 
7 Ep? (i + =z) (11) 
p, 2 
and in a similar way it can be shown that 
P= Ke Ear i » (12) 
i+ * (* ) fy 


If now in equation (1) JS—p be substituted for p,, and p 
be put equal to its Eulerian value, the equation returns to 
Euler’s formula ; but if p, be put equal to f, so that p is 
equal to 0, the formula becomes 


fis. 


Pe me en eae 
mr? K p* 14_7E : 
je 
The formula so obtained with euitable values of f more 
closely ge | wage to the experimental curves. Further- 
more, it will be shown it is possible to fix three points 
on the curve with a considerable d of accuracy by 
experiments on columns, and, therefore, the curve so 
obtained cannot te far from the true curve. 
Reverting to equation (3), and substituting the values 
obtained for p and p, in equations (11) and (12), the rela- 
tion obtained is 


(AE) 
Sum _\ Ee) 
Po 2. epee (14) 
1 + vw E p* 
2 
Let 6, = fe - = the deflection of a beam bent to a 
why 


sine curve, and 6 = the deflection of a column similar to 
the beam bent to a eine curve, then the above relation can 
be expressed 
a 1 32 E p2 
gs =l+ saa" 
Some further remarks on the derived form of this 
formula will be found in the Appendix. 
‘The constants to be used in the Rankine-Gordon for- 
mula, given in equation (10), now require to be deter- 
mined ; on the diagram four curves, num 1, 2, 3, 4, 


are shown plotted to the constants given in the following 





table :— 











The curve for wrought iron closely approximates to 
that for the annealed mild steel, and has not been drawn. 
It is to be understood that the values of f adopted have 
been so chosen as to give the nearest approximation to 
the experimental curves. 

This of necessity must be the case when the manner of 
deriving the formula is considered. The object to 
attained is to make the particular curve coincide with the 
experimental values for long columns, and so to choose 
the values of fas to make the plotted curve cut the ex- 
perimental curve of the material under consideration at a 
value of //p from 40 to 50; when this is done it will be 
found that the value of f, except in the case of cast iron, 
is roughly about the breaking tensile strength of the 
material. It will be noted that the value of f admits of 
being varied considerably without a corresponding great 
—- in the calculated strength of columns of medium 

length. 

or the derived formula given in equation (13) the value 
of the constants to be used differs from those given for 
the Rankine-Gordon formula, Young’s modulus of elas- 
ticity E remains the same, but the value of f is about two- 
thirds of the f of the Rankine-Gordon formula. The 
reason for this is that, as the hypothesis of constant stress 
is more clearly approximated to, the value of f to be 
adopted must be more nearly within the elastic limits of 
the material. 

In the two curves, numbered 5 and 6, shown on the 
diagram, the value of fhas been taken at the value of the 
strength of the material at the yield-point, being for 
the cast tool steel 100,000 lb. per square inch, and for 
the annealed mild steel 40,000 Ib. squareinch. It will 
be noticed that the curves of the derived formula intersect 
the curves of the Rankine-Gordon formula, and then the 
curves continue closely to approach each other. 

One advantage of the derived formula is that three 
points on the curve can be fixed with a fair degree of 
accuracy from the experiments: thus, when //p = 0 the 
value of p = f. Now if fis taken as the strength of the 
material near the yield-point, the value of p at the upper 
limit of the curve is fixed; again, when //p is large, the 
value of p becomes equal to its Eulerian value, and a 
second point is thus obtained which fixes the lower limit 
of the curve. 

If, now, a column is tested one e value of J/p about 
80 to 100, the load which will just bend the column can 
be determined with a fair degree of accuracy, and an 
experimental value is obtained for a third point on the 
curve. By giving a suitable value to the constant for f 
in the oat term of the derived formula, the curve can 
be made to coincide with the experimental value, and a 
curve is obtained which must approximate closely in its 
value to the true curve. 

In plotting the curves of the derived formula on the 
diagram, the value of f Hy has been the same for all 
the terms containing it in the formula, and equal to two- 
thirds the value of the f adopted for cast tool-stee! and 
wrought iron in the Rankine Gordon formula. | 

Whether the derived formula or the Rankine-Gordon 
formula be used in designing a column, the areas of the 
cross sections obtained are nearly the same in both cases, 
because P = pA =p, Ay. Now p and py are the calcu- 
lated values of the load per unit of area on the column by 
the two formul ; and, as will be seen from the diagram, 
these are nearly equal to each other, and therefore A is 
nearly equal to Ay. pk , 

For this reason the author is of the opinion that little 
advantage is to be gained in practice by using the derived 
formula in place of the Rankine-Gordon formula. The 
latter errs on the side of safety in giving smaller values 
of p for values of J/p greater than 40; ard for columns 
less than this, which are unusual in practice, it approxi- 
mates very closely; and further, the extreme simplicity of 
-its form must always recommend it to engineers. ; 

It is convenient a some purposes to put the Rankine- 
Gordon formula in the following form :—Let P = f A,, 
where A, is the area of the crcess-section required for a 
very short column, then equation (10) becomes 


Ay = A -A, = JP . 
A, A, mw? K p? 
Now A, = A — A, may be looked upon as the area 
required to strengthen the column against bending, and 
A, the area required to carry the load. Similarly for the 
derived formula, equation (13), 


An Anh, f8 


i A, ~ 72 Kp? 


(15) 


1 
14+ EP) (16) 

IP 

From the diagram the curves of the two formule for 
annealed mild steel intersect at a value of //p about 60, 
and therefore the areas required for the cross-section of 
a column would be the same if calculated by either 
formula. The constants are for E = 30,000,000, and for 





J; = 60,000 for the Rankine-Gordon formula, and 40,000 
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for the derived formula. Substituting these values (in 
equations (15) and (16), and putting /jp = »/3750, then for 
the Rankine-Gordon formula A./A, = }, and for the 
derived formula A./A, = 4; that is, of seven parts of the 
area of the cross-section, three parts are required to resist 
bending and four parts are — to carry the load by 
the Rankine-Gordon formula, whereas one part is required 
to resist bending and six parts are required to carry the 
load by the derived formula. For ion leaner values of Z/p 
the difference rapidly es less, but in all cases beyond 
this value of //p the Rankine-Gordon formula errs on the 
safe side in giving the larger proportion of the area of the 
cross-section to resist bending. The constant c given in 
the table for columns with fixed ends has been derived b 
Freee te the constants given for the different ma 

for columns with round ends by 4. ‘ 

Experimentally, the testing of columns with fixed ends 
is a somewhat difficult matter, for the few experiments 
that the author has been able to carry out on small 
columns with fixed ends, the values determined for the 
breaking loads agree fairly well with the constants as 
given. Ib is.to be remembered, however, that columns 
in practice are seldom more than partially fixed, and it 
is Potter to use the greater rather than the lesser values 
of the constants when any doubt exists, or to modify 
them to suit the circumstances of the case under con- 
sideration. 

APPENDIX. 
Tue Derivep RANKINE-GORDON FORMULA. 

The manner of deriving the formule given in equations 
(11) and (12) shows that by continued substitution for p 
and p, the equations can be expressed in the form of 
a series. Thus 


rg ae 1 
at + eee + (= RY pane 
fa feé 
1 


4 ( mw? K p? y" 1 
a seit joa, 


f 
a Kp? 
fu 


Pp, = 


14 ri kp 


2 
fP ) : 


Fs 


% 


(=3e (18) 


n 1 
B ) So (fp 


“Ep then, summing up as a geometric 


Let a = fe ’ 
series, and putting p equal to0in the last term of the 
series, 
(19) 


Pn 8-1 gna? = S(O =} | 


f a-l a" —1 
Now a isa variable, and when its value approaches 1 
the limit gives 
p= "-1l sna? —1, 
f n fn 
a 
Thus, for the particular value of = 7 = 1, the ratio 


of p to f or p, to f depends upon the number of terms that 


are taken in the series. 
In equations (17) and (18), if the Eulerian value is sub- 


stituted for p, the last term is — - * ; the formule 
then return to the form 


P: 1-4, and2 = 4, or p = TER. 
f f Be 


Dividing equation (18) by (17), the value of equation (3) 
becomes 


oy _ Or—_ 4-1 
ep a(an-1-1) 
In Fig. 4 a number of curves have been plotted to 
uation (19), different values being given to n and a. 
ese curves show at a glance the effect of taking a large 
value forn. With n large a of the curve is nearly a 
straight line until it ap the Eulerian curve, and 
after that it nearly coincides with it; if n=2 the Rankine- 
Gordon curve is obtained, and if n = 3 the modified 
formula as given in the text. 
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Tron-Ornk Imports.—The imports of iron ore into the 
United Kingdom in the fourteen years ending with 1907 
inclusive were as annexed :— 


al -. 5,689, 
Of the 7,376,301 tons of iron ore im 


F last year, 
309,765 tons were manganife. ous ores. 





CATALOGUES. 


A crrcuLaR from Messrs. Winkler, Fallert, and Co., 
Berne, is devoted to a description of their new pattern 
rotary printing-press. These machines are claimed to 
print, fold, &c., up to 9000 copies per hour without 
trouble. 

The Stanhope Water Engineering Company, Limited, 
20, Bucklersbury, London, send us a circular on the puri- 
fication and softening of water on their system, in which 
the water is treated with reagents and filtered in a very 
simple plant. 

A large catalogue from Messrs. Armstrong, Stevens, 
and Son, Whittall-street, Birmingham, gives the sizes and 
prices of a lai variety of small drop-forgings, such as 
spanners, handles, &c., and also of bolts, screws, nuts, 
split-pins, washers, &c. 

Messrs. Thomas W. Ward, Limited, Albion Works, 
Sheffield, have sent us a recent list of new and second- 
hand machinery, including engineers’ plant of all kinds, 
but more particularly tools and workshop appliances, of 
which they guarantee quick delivery. 


A pat from Messrs. Dean Brothers, Indianapolis, 
Indiana, U.S.A., describes this firm’s patterns of power 
pumps of various sizes, some of which are arranged by being 
electrically, some steam, and others belt-driven. Single 
and duplex patterns are illustrated, as well as vacuum 
pumps, air-compressors, &c. 

The Ferrofix Brazing Company, Dock House, Billiter- 
street, E.C., have sent usa —- showing a number 
of broken parts mended, or suitable for mending, by their 
system, and giving a list of customers, among which are 
to be found the names of many prominent railway com- 
panies and engineering firms. 

Messrs. C. E. Layton, 56, Farringdon-street, E.C., have 
sent us & pamphlet describing their arithmometer and the 
Odhner calculating hi This gives prices of the 
machines and examples of the work possible, from which 
it will be seen that a large number of calculations may be 
made direct with these machines. 


From the General Electric Company, Limited, 71, Queen 
Victoria-street, E.C., we have recently received a new 
pamphlet dealing with the subject of electric bells, 
pushes, indicators, batteries, wiring di ms, &. A 
circular also from this firm is concerned with Osram 
lamps of several patterns, including candle-shaped and 
globe lamps, some of power up to 400 candles. 


Messrs. Hill and Herbert, Limited, Leicester, have 
lately issued a catalogue of high-class laundry machinery, 
including washers, goffering-machines, ironers, and other 
laundry appliances. A circular also draws attention to 
the firm’s disinfector, and also to their firewood-splitting 
machine, which is capable of turning out 14 to 3 tons of 
split wood per hour. 


From Messrs. Nettlefold and Sons, Limited, 54, High 
Holborn, W.C., we have received a booklet relating to 
the Schroeder ratchet-spanner. These are closed spanners, 
containing in the head interchangeable ratchet-discs. 
The idea seems to be an excellent one, but involves the 
presence of ample room around the nut, a condition of 
affairs often lacking. 

Messrs. J. J. Holmes and Co., Newcastle.on-Tyne, have 
issued recently two lists, of which one deals with universal 
electric-light fittings, and the other with Holmes-Clayton 
alternating-current motors for two or three-phase, and of 
the squirrel-cage or slip-ring ge These are of sizes 
ranging from four to twelve-pole machines of 14 to over 
200 horse-power. 


Pamphlets from the Garvin Machine Company, Spring 
and Varick-streets, New York, N.Y., U.S.A., relate to 
various machines in stock for immediate delivery, among 
which are to be found listed milling-machines of the 
standard patterns, vertical spindle-millers, grinders, die- 
slotters, and Garvin dividing-heads, index-centres, mul- 
tiple-spindle centres, &c., for machine-tools. 


The Stuckenholz Engineering Company, Wetter-on- 





Ruhr, Westphalia, for whom Messrs. Burstingham and 
Co., Limited, 38, Upper Thames-street, E.C., are the 
British representatives, have sent us a pamphlet givin 
illustrations of electric cranes, charging-machines, an 
casting, docking, pit, and other forms of electric cranes 
used in steel works. 

The Sturtevant Engineering Company, Limited, 17, 
Queen Victoria-street, E.C., have aes | a new list of 
galvanised ‘‘sheet-steel ” piping, in whieh are described 
and illustrated round and rectangular pi bends, 
branches, three-way connections, &c., as well as branches 
with gate-valves, &c. Ventilators and exhaust heads are 
also shown, and views are given of the use of such steel 
piping in workshops, &c. 

The Armorduct Manufacturing Company, Limited, 
Farringdon-avenue, London, E.C., have recently issued 
a new cai of electrical accessories. The matter in- 
cludes all kinds of wiring accessories, as lamp-holders, 
adapters, roses, switches, plugs, &c. Main switches are 
also listed in considerable variety, and instruments of 


varions patterns. Lamps, brackets, bells, telephone in- 
struments, &c., are all listed and priced. 

The Heatly-Gresham Engineering Company, Limited, 
110, Cannon-street, E.C., have sent us two catalogues of 
‘*Rational” electric -lighting sets. These little self- 
contained sets comprise dynamo, switchboard, battery, 
and ‘ Rational ” oil-engine, with water-tanks, piping, &c. 
The sets are made in different —_ having capacities of 
from 27 to 648, 10-candle-power 25-volt lamps for six hours. 
The list also shows the “* Rational ” oil-engines adapted to 
pumping, saw-driving, &c. 





From Messrs. C. F. Casella and Co., 11 to 15, Rochester. 
row, S.W., there has come to hand a very complete lis: 
of reyes oe instruments. To give a list of the con- 
tents of this list would be to catalogue practically every 
instrument that can possibly be included within th» 
term of the title. Among other ap tus of the less 
common kind are balloons and kites for investigation of 
the u atmosphere, a. and magnetometers, 
&c. The list is priced throughout. 


Messrs. Caird and Rayner, 777, Commercial-road, Lime- 
house, E., have recently issued a catalogue relating to 
their direct-acting single-cylinder steam-pumps for boiler 
feed and other work. These pumps are very simple, and 
may be mounted, if necessary, in a with automatic 
float-control gear, or direct-contact heater, &c. They are 
made in sizes varying from 4}-in. steam and 3}-in. pump- 
cylinder with 8-in. stroke, to 154-in. steam, 11}-in. pump 
diameter, and 26-in. stroke. Oil-fuel pumps, air-pumps, 
&c., are also made by this firm and illustrated in this 
catalogue. 

Messrs. Drake and Gorham, Limited, 66, Victoria- 
street, Westminster, S.W., have sent us a catalogue con- 
sisting of filed sheets dealing with a large variety of elec- 
trical and other matter. ere are to be found listed in 
this catalogue, tantalum and Osram lamps of various 
a. globes, shades, and reflectors of all kinds, 

ttings, pendants, &c., outside fittings, auto-transformers 
and cers, switchboards, fool-proof battery switches, 
house switches, fuses, the Nevile patent automatic accu- 
mulator switch, insulators, steel calipers, and a draughting 
machine which supersedes T-squares and set-squares. 


Glover’s Water-Tube Boiler Company, Limited, Ingham- 
street, Hunslet, Leeds, have sent us a circular descriptive 
of a combination boiler, in which to an upper drum con- 
taining fire-tubes are added, below, sets of. water-tubes 
which — out to enclose the grate. The lower portion 
of the boiler is thus water-tube, and the gases return 
through the fire-tubes in the main shell. The tubes are 
so disposed as to assist circulation. One of these boilers 
has been installed at Middlesbrough, at the works of 
Messrs. Richardsons, Westgarth, and Co., Limited, and 
the results for five months’ running show up very well. 


Messrs. Johnson and Phillips, Limited, Charlton, S.0O., 
Kent, have sent us a circular illustrating their Magnet- 
Juno flame arc-lamps, vertical carbon flame lamps, open 
type arcs, and enclosed new clutch type are-lamps, and 

iving prices for thesame. Other lists to hand from Ne 

ohnson and Phillips have reference to continuous- 
current motors, giving prices for shunt or compound-wound 
machines for open, —- or totally-enclosed types, 
both for 110, 220, and 440 volts, and to alternating-current 
moters and starters, the motors being listed for two or 
three phase for machines up to 500 volts. 


“The Mechanical Ventilation of Mines” forms the 
title and subject of a pamphlet to hand from Messrs. 
Davidson and Co., Limited, Sirocco Engineering Works, 
Belfast. This has especial reference to the well-known 
Sirocco fan made by this firm, describing its form, its 
advantages, suitable methods of installation, &c., and 
illustrates and describes ventilation plant on these prin- 
ciples, installed in various countries. A subsequent 
chapter deals with the ventilation of shafts during sink- 
ing operations. An abridged list of firms to whom these 
mine-fans have been supplied contains the names of many 
well-known collieries in Great Britain, while they are, of 
cour3e, in use in the Colonies, America, the Continent 
of Europe, &c. 


‘Electricity in Rolling-Mills” is the title of a well- 
illustrated pamphlet to hand from the British Thomson- 
Houston Company, Limited, Rugby. The pamphlet sets 
forth in seven divisions the advantages of this system of 
working, and gives a detailed description of the plant 
installed at the works of Messrs. Dorman, Long, and Co., 
Limited, Middlesbrough, where two reversible mills are 
electrically driven, the equipment having been supplied 
by the British Thomson- Houston Company. ther 

mphlets from the British Thomson-Houston Company, 

imited, relate to Curtis turbine installations, some of 
the horizontal-shaft type and others of the vertical type. 
and giving views of the complete machines, drawings of 
dotalla, &e. 


Coat In GeRmMaNy.—The imports of coal into Germany 
in the first seven months of this year were 6,552,707 tons, 
as compared with 7,213,132 tons in the corresponding 
period of 1907. The principal imports were derived from 
the following countries :— ‘ai 


Tons. 
323,030 
6,210,666 
201,789 
466,350 





1908. 
Tons. 
250,404 


Belgium 
5,633,037 


Great Britain. . 
Holland ae 231,144 
Austria-Hungary 430,539 


The exports of coal from Germany in the first seven 
months of this year were 11,463,981 tons, as compared 
with 11,253,163 tons in the corresponding period of 1907. 
The principal exports were made to the following 
countries :— 

1907. 

Tons. 
1,685,672 

723,630 
2,483,952 
4,761,216 


1908. 

Tons. 
1,679,364 
857,079 
2,265,346 
5,060,488 


Belgium 

France. . 
Holland me 
Austria-Hungary 
Russia .. - 469,386 436,276 
Switzerland .. 882,801 $66,875 


The uction of coal in Germany in the first seven 
months of this year was 85,906,847 tons, as com with 
82,358,080 tons in the corresponding period of 1907, 
showing an increase of 3,548,767 tons this year. 











Nov. 13, 1908. ] 


ENGINEERING, 


673 





‘““ENGINEERING” ILLUSTRATED PATENT 
RECORD. 


Compitep By W. LLOYD WISE. 
SELECTED ABSTRACTS OF RECENT PUBLISHED SPEOIFI- 
OATIONS UNDER THE AOT OF 1907. 

The number of views given in the Specification Drawings is stated 
6G Se ENO LENE SD an ne pee ion is not 
a . 
here inventions communicated from abroad, the Ni q 

“ of the Gepeemnteaters oa iven in italics. _— 

i y obtained at the Patent Office, Sale 
ings, Chancery-lane, W.C., at 


advertisement of the tance of a Complete 

Specification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may, at any time within two monthe from the date of 
the advertisement of the a of a Complete j y 
give notice at the Patent Office of 
Patent on any of the grow mentioned in the Act. 


ELECTRICAL APPARATUS. 


25,478. The Electric and Ordnance Accessories 
Com . Limited, and R. F. Hall, Aston. 

Holders. [6 Figs.) November 18, 1907.—This invention 
relates to electric fuse-holders or carriers, and has for its object 
to provide @ holder or carrier which is simple ie construction, can 
be cheaply made, and which admits of the fuse being readily and 
quickly replaced without it being necessary to replace the whole 
carrier, as is usual when the ordinary cartridge type is employed. 
The improved holder consists of a long hollow open-ended body 
}art a made of insulating material and bored out axially to re- 
ceive the fuse-wire b. The opposite ends are provided with 


Fig.1¢ c 
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metallic extensions or terminal plates c, whose inner ends are 
let into the underside of the body flush with the under face 
thereof, and secured by screws. The end _ ¢ are pierced 
with holes to take over terminal screws or studs /. The fuse-wire 
b is threaded through the interior of the body part and the ends 
wrapped around the studs / and clamped on to the end plates e by 
nutsg. When it is required to replace a fuse it is only necessary 
to loosen the clamping-nuts at each end and withdraw the fused 
wire and then to insert a fresh fuse through the body and clamp 
the ends by the nuts. Instead of the end extensions e being of 
metal, they may be formed integral with the body and 
covered or sheathed with metal. (Sealed October 15, 1908.) 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


20,233. F. I. Bennett, Macclesfield, and W. 
Tapley, Southampton. Suction - Gas ucers, 
{2 Figs.) September 11, 1907.—This invention has for object im- 
provements in the construction of suction-gas producers. The 
generator consists of a base a, in the top of which isa circular 
hole somewhat larger than the combustion chamber c, which it 
supports. On the bottom of the base is placed a stand carrying a 
set of curved or straight fire-bars, the stand with the fire-bars 
being capable of being partially revolved, so as to loosen and 
break up any clinker that may form. The combustion chamber c 
consists of a metal case lined with fire-brick. To the top of this 
case is fixed the vaporiser i, which consists of a circular me 
trough projecting inwards. The inner wall of the trough is ex- 
tended outwards and upwards over the outer rim in the form of 
atundish. An outer metal case is fitted concentric with the com- 
bustion chamber c, and, extends from the edge of the tundish 





















































down to the base, an annular being left between the cases. 
Air is taken in through the top of this outer case by one or more 
pipes, the ends of which are brought close to the surface of the 
water in the trough of the vaporiser i. P, are provided be- 
tween the annular space round the generator and the base, which 
sllow steam and air to be drawn from the annular ce into the 
base of the generator under the fire. Pipes s are en from the 
vaporiser opposite each of the air-inlet pipes, their openings into 
‘he vaporiser being just above the working water level, and close 
to the ends of the air-inlet pipes. These pipes # are led to the 
fire-grate, the object of these being that whenever the engine 
draws a charge, a commotion of the water in the va ri 

caused by the inrush of air through the air-pipes, and a small 
quantity of water is splashed into the openings of the pipes and 
carried into the fire-grate, where, coming into contact with the 
hot ashes, an extra amount of steam is , this extra amount 


being in proportion to the number of charges drawn by the 


ion to the grant of & a 





engine. The amount of water allowed to pats in this manner is 
regulated by cocks. The gasistaken from the top of the gene- 
rator through a pipet to the scrubber u. The leaves the 
scrubber u at the top by a pipe 2, which is carried down to an oil- 
scrubber z®. The action of this producer is as follows :—A fire 
is lighted in the furnace, and as soon as it has attained the re- 
quired heat, the fire-doors are shut and the air enters at the air- 
pipes, taking with it steam from the water in the vaporiser i, the 
temperature of which has been raised by the hot gases from the 
fire. a continued until gas of the required quality is 
produced. ie engine is then started, the gas being drawn 
straight down the main gas-pipe 2, through the oil-scrubber 2®. 
( October 22, 1908.) 


9668. G. H. Handasyde and T. O. F. London. 
Carburettor. [1 Fig. ay 4, 1908.— According to this 
invention, a current of air is -_ lied to the centre of the ray- 
jet, so that the liquid fuel is su ected to a beating-up or atomis- 
ing process between the central, or inner, and the surrounding, 
or outer, currents of air, and the engine is enabled to start at once 
without having to ipulate the carburett 
the carburettor, B is the inlet passage for petrol from the fioat- 
mber, C is an annular chamber in which the petrol stands at 
the same level as in the float-chamber, and D is the jet from 
which the petrol is sprayed. The jet is cone shaped exteriorlv, 
and is provided at the top with a conical depression or recess E. 
F is an adjustable central tube fitted within the conical jet D. 
The bore of the tube F provides a channel for air; the lower end 
of the bore is open to the atmosphere, and the upper end is 
concentric with the inverted apex of the conical recess E. The 
differential piston-valve L is adapted to slide, as to its larger dia- 
meter, on the inside of the main casing A, and, as to its smaller 
diameter, upon the inner surface of the annular internal flange M. 
The lower edge of the smaller diameter of the piston rests upon 
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the conical surface of the jet D. It thus closes the main 
for air through the holes N until lifted by the suction of the 
engine. As a result of this a current of air is induced to flow 
through the tube F at a high velocity directly the suction com- 
mences, and also when the suction is comparatively slight. The 
apparatus operates as follows :—When the suction of the engine 
commences, the petrol is drawn from the annular chamber OC 
through the jet and the recess E, and simultaneously air is drawn 
through the tube F and thi h the centre of the commencing 
y of petrol ; the differential piston-valve L is then lifved by 
de tection, and additional air enters through the holes N. The 
issuing jet of petrol is thus placed between twostreams or currents 
of rapidly-moving air, thus effecting a much more complete ad- 
mixture of the air with the petrol, and producing a greater 
economy and efficiency of the apparatus. When the piston-valve 
L has reached a certain determined height, allowing a e for 
air equal to the full area, or nearly so, of the holes N, the platon- 
valve comes in contact with the cross-rod ye 2 which its 
further passage is resisted by the spring Q. ( d October 15, 
1908.) 


MINING, METALLURGY. 
WORKING. 


H. Custance and R. A. F. W. all, 
a 4 Moulds. [5 Figs.) ss ae aH 
invention relates to metal moulds to used in the casting of 


AND METAL- 
































metal articles, the object being to provide a mould which can be 
employed for casting an article with a bore of any required size 
or shape within certain limits. For this ———_ the plate a, 
which constitutes that side of the mould w! carries the core f, 





A is the body of | 9% 





has mounted at each side of its inner face the b b, capable 
of being moved toward, or from, the centre of the side a of the 
mould. Slots are formed in the b, b, through which 
screws, which enter corresponding holes in the side @ of the 
mould, so that whilst the movable plates b, b can be laterally 
shifted to accommodate, between r inner edges, a core of any 
required width, the heads of the screws will retain them up to 
the face of the side of the mould. The side a of the mould has a 
gauge fixed thereto, or marked thereon, to enable the operator 
so to arrange the movable plates that the core, when placed 
between the same, will be in its central ition. The ite 
end of the side a of the mould has fixed thereto, at right angles, 
a plate h, which constitutes one end of the mould when the parts 
are put together. The body e of the mould is secured to the 
plate @ by means of cotter-pins or other suitable devices. In 
practice, the core f to be employed having been placed in posi- 
tion, the movable plates b, b are moved up to it and the plates, 
or one of them, tightened up to the core so as to secure the 
latter firmly in tion. The body e is then placed on and 

tached to the side a, the mould is turned on end and the molten 
metal is poured into the same, when, owing to the mould being of 
metal, it becomes quickly set. The mould is preferably made of 
cast iron, and it will be understood that the inner face thereof 
and also the exposed surface of the core, when made of metal, 
must be cove: or coated with some suitable material to prevent 
the oe of the cast metal thereto. (Sealed Oct 15, 
1908. 


RAILWAYS AND TRAMWAYS. 


22.572. M, Cummins, Manchester. Sanding Gear. 
(7 Figs.] October 14, 1907.—This invention relates to sending 
gear on tramway or railway vehicles, in which the sand is cun- 
ducted from a sand-box through a tube extending to within a 
short distance from the rails, the valve of the said sand-box being 
operated either electrically or by the foot, or by other means. 
The object of the invention is to prevent the tube being choked 
by an accumulation of wet sand caused by water being thrown up 
the mouth of the tube in wet weather, by the rotation of the 
wheel in proximity thereto, or from other cause. A ing to, 
and for the purpose of, the invention, the sand-tube a is lined with 
a coil spring that is capable of compression, and there is placed in 
the bottom of the tube a hollow plunger c, upon which the bottom 





of the coil sy! rests. The top end of the coil spring abuts on 
a fixed shoulder inside the tube. g is a bell-crank lever, one end 
of which is connected by rods d with the plunger c, and the other 
end of which is connected by a lever j to the valve of the sand- 
box p, and also to one end of a pivoted lever k, whose opposite 
end & connected by a rod / to one end of a bell-crank lever m 
operated by the In. When the valve is opened by the pedal 
nm actuating the lever k, the plunger c is forced down to the 
bottom of the tube a@ by the rods d, the expansion of the coil 
spring ejecting any wet sand that may have lodged therein, and 
alee preventing any sand collecting on the inside of the tube. 
When the oodal n to released the spring ¢ will cause the valve to 
close, and draw the plunger c within the tube a, and compress 
the coil spring. (Sealed October 29, 1908.) 


7231. The Brush Electrical 

, Limited, London, and R. L. Acland, Chester 

a way-Trucks, (2 Figs.) April 1, 1908.—This 
invention relates to trucks for tramway-cars of the kind wherein 
the axles of the wheels are journalled in boxes which, whilst in- 
capable of any appreciable transverse movement with respect to 
the vehicle, are mounted in guides in the truck-frame in such a 
manner that normally on a straight track both axles are at right 
angles to the centre line of the vehicle ; whereas when a curve or 
sinuosity in the track is encountered, one or other of the said 
axles is adapted to turn at one or other end with t to the 
truck-frame and describe an arc with the corres ng axle-box 
as a centre, so that the leading axle is inclined to the centre line 
of the vehicle to accommodate the curvature in the track. In 
arrangements of this kind, whilst the vehicle frame has been 
ed from the axle-boxes through springs, so that normally 


Com- 





they are restrained each to engage one end only of a correspond- 
ing longitudinally elongated guide in the truck-frame, the force 
of such engagement due to the weight of the frame and its load 
has been invariable, and the object of the present invention is to 
vide means whereby the said force of engagement can be ad- 
Fated to suit different requirements at will. A laminated bear- 
ng spring a is secured to the bottom of each axle-box c, and has 
its extremities secured to slotted suspension links d, the depend- 
ing ends of which are adjustable longitudinally of the vehicle in 
slotted brackets mounted upon the truck-frame f. The longitu- 
dinal width of the guides in the truck-frame / isin excess of that 
of the axle-boxes c, so that a certain amount of play is provided 
which may conveniently be varied by means of fitting stri 
attached to the co-acting faces of the said boxer. Since the 
weight of the truck and vehicle me | tends to produce equal 
inclination of the links d, the position of the ogee ob = @ and 
axle-box c with respect to the guides can be adj nehrough 
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the suspension links d, as by manipulation of screws 7% in the 
slotted kets, in such manner that the weight of the truck- 
frame f will cause the axle-boxes cto engage those faces of the 
guides which are nearest to the transverse centre ‘line of the 
vehicle with a force which is variable with the alteration in posi- 
tion of the said links d. The movement of each axle in relation to 
the truck-frame, in making an inclination to its normal position, 
is, as heretofore, in a direction from the centre of the vehicle 
towards one end thereof and against the action of the weight of 
the truck and vehicle body, which at all times tends to auto- 
matically return the axle to its normal transverse position. (Ac- 
cepted August 12, 1908.) 


22,757. W.R. Preston, London. (A. A. Fable, Paris, 
France.) -Brasses. (6 Figs.) October 15, 1907.— 
This invention relates to a brass for an axle bearing for 7 ge | 
vehicles. According to this invention, the brass is provided wi 
a number of recesses whose axes are radial or substantially at 
right angles to the axis of the shaft, which recesses extend only 
partly through the body of the brass, and are filled with white 
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metal. a is the brass, and b turned white-metal plugs driven by 
light blows into circular recesses drilled in the brass, or the plugs 
and the recesses, or either of them, may be left in the yy oa By 
means of these improvements it is a to produce a bearing- 
brass which is capable of withstanding a considerable load with- 
out heating, and which, area for area, ia capable of taking a 
greater load than the usual type of bearing-brass. (Sealed 
October 22, 1908.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


13,192. Societe Anonyme du Temple, P: France. 
Feed-Water Supply. (3 Figs.) June 20, 1908.—This inven- 
tion has for its object an pS may enabling a steam feed-pump 
to be rendered operative when the level of the water has fallen 
in the boiler to an appreciable extent, its operation being caused 
to cease automatically as soon as the water has resumed ite 
normal level. The apparatus is based upon the following fact :— 
When a boiler is under pressure, no matter what this pressure 
may be, the temperature of the water contained in the boiler is 
always lees than that of the steam liberated by this water. It 
will therefore be understocd that it is possible to construct an 
apparatus which will be indifferent to the absolute values of the 
temperatures, and which will consequently act ed well 
whatever the pressure in the boiler may be, provided that this 
pressure be equal to at least 1 kilogramme. The apparatus is 
composed broadly of two manometric tubes, which, when both 
are open to the same extent, neutralise each other’s action, but 
which close a steam-port when the angle of aperture is smaller in 
one of the tubes. The apparatus is a ged in the following 
manner :—A piston 1 when at the top of its stroke places a steam 
inlet 2 in communication with an outlet 3, to which the steam 
supply-pipe of a feed-pump is fitted. At the bottom of its stroke 
this communication is interrupted. This piston follows the move- 
mente of the screw 4 when the latter is axially displaced. In the 
lower part of the apparatus two chambers are provided : the lower 
chamber 5 is full of water when the level in the boiler is 
normal (at X—X), and full of’steam when the level has fallen. 
The upper chamber 6 is constantly full of steam, which enters 


Fig.t. 
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through the tube 7; the d tion water pes through 
an orifice in the wall separating the chambers 5 and 6. In the 
chamber 5 there is arranged a spirally-coiled tube 9 filled with 
a readily vaporisable liquid. The vapour given off by this liquid 
passes through the tube 10, and exerts its action upon a mano- 
metric tubell. In the chamber 6 a similar spiral tube 12 filled 
with a similar liquid is placed in communication with the mano- 
metric tube 13 by the tube 14. The tube 11 acts upon a nut 15 
by the intermediary of a bell-crank lever, one arm 16 of which is 

bjected to the mov ts of the tube, while its other arm 17 
transmits them amplified to a rack 18, which meshes with a toothed 
wheel cut on the nut 15. This nut is able to rotate, but not to 
move longitudinally. By means of s similar device the tube 18 
transmits its mov ts to a toothed wheel 19 fixed on the screw 4. 
The tus acts in the following manner :—Assuming that the 
water in the boiler is at its normal level, the tube 9 will emit 
satugated vapour at a temperature, and consequently ata tension, 
lower ‘than the tube 12, which is immersed in the steam. The 
result will be that the manometric tube 13 will uncoil more than 
the tube 11, and the screw will descend by an amount propor- 
tionate to the difference between the coil angles, carrying with 
it the piston! ; this is the position shown in the drawing. At 
this moment steam coming from 2 has no access to the orifice 3. 








If, however, the level in the boiler should fall sufficiently to 
place the tube 9 in contact with the steam, the liquid contained in 
this ube and the liquid contained in the tube 12 will emit vapour 
at the.same pressure, as they are both immersed in a fluid at the 
same temperature. The tubes 11 and 13 will be uncoiled to the 
same amount, and the screw will resume the same position as it 





occupies when pressure in the tubes is zero—that is to say, it 
will re-ascend, ing 2 in communication with 3, and the feed- 
pump will become operative. (Sealed October 22, 1908.) 


3975. W. Geipel, Southwark. Steam - Traps. 
{2 Figs.) February 21, 1903.—This invention relates to steam- 
traps of the kind wherein a valve is controlled in accordance with 
the expansion and contraction of a straight tube, through which 
the steam and water of condensation flow, and particularly to the 
varieties of steam-traps of this kind in which the arrangement of 
the is such that the work done by the said tube on contract- 
ing is in excess of that done whilst expanding. The object of the 
present invention is to provide in a steam-trap of the kind referred 
to auxiliary means nst which the said tube performs work in 
expanding, and which in turn assists the tube in performing its 
work whilst contracting. Referring first to Fig. 1, a helical 
spring a, which may be adjustable, is arranged to bear against an 
abutment b of the frame or body of the trap, and also against the 
relatively movable extremity of the outlet tube d of the trap, 
which has a coefficient of expansion of lesser value than the inlet 
tube e. In such a trap the tube e, in expanding, has ordinarily 
less work to do than whilst contracting, when the valve is to be 


























opened. In accordance with the present invention, however, the 
tube e, in expanding, performs work against a a through 
the valve-case f! and tube d, it being unders' that the pres- 
sure of the spring is selected of, or to, any requi| de- 
gree sufficient to relieve the tube ¢ of undue stress in the act of 
—— and ning the valve. As a modification, in lieu of 
using a coiled spring a, a plate-spring a* might be adopted, as 
shown in dot-and-dash lines in Fig. 1, the same being clamped to 
a lug by a bolt and nut. In Fig. 2, the expansion tube e of the 
trap is similarly controlled through a pair of coiled tension springs 
a, each attached at its ends to the opposite end portions of the 
tube e, as shown, means being provided, if desired, and as shown, 
for adjusting the strength of the —_—- In this arrangement, 
as in that shown in Fig. 1, energy will be stored in the springs a 
during the heating and expansion of the tube e, such energy 
acting to assist the tube, during contraction thereof, to force open 
the valve to allow of discharge of water from the trap. (Sealed 
October 29, 1908.) 


4625. R. Cockburn, Cardonald. Valves. [6 Figs.) 
February 29, 1908.—This invention relates to stop-valves of the 
emergency, throttle, and main regulating type, wherein a piston 
attached to the main valve spindle is adapted to work within a 


overcome the forces yoctading the unbalanced condition of the 
main valve, and the friction of the glands, bushes, &., and go 
close said valve. (Sealed October 15, 1908.) 


3979. Fraser and Chalmers, Limited, London, 
and F. W. Whitmore, Belvedere. Mixed-Pressure 
Turbines. [1 Fig.) February 21, 1908.—This invention relates 
to mechanism for controlling the admission-valves of a mixed. 

ressure turbine—that is to say, a turbine adapted to be driven 

y fluid—for example, steam—at two different ranges of pressure. 
According to this invention, the low and high-pressure valves are 
connected to each other and to the controlling piston, which is 
influenced by the governor, in such a way that either, or both, of 
the valves may be opened or closed. For this purpose a floating 
lever may be pivoted at or about its centre to the rod of the 
controlling piston, and one end of the floating lever connected to 
the low-pressure valve, and the other to the high-pressure valve. 
Ais the admission-valve for high-pressure steam, and B is ‘the 
low-pressure sceam-admission valve. These two valves are under 
the control of the governor C through the medium of a piston D 
and an operating-valve E. The controlling piston D is under the 
influence of a fluid under pressure, which for this purpose passes 
into the valve-chest and cylinder F through the port F°, F4 being 
the outlet port. The controlling piston D is provided with a rod, 
upon which a floating lever H is-pivoted, and the ends of this 
floating lever are connected by links and levers to the high and 
low-pressure valves, as indicated by broken lines in the drawing. 
The floating lever H is also connected to a cataract piston J. The 
object cf this cataract piston is to steady the motion given to the 
floating lever, and the outer end of its rod may be pivoted to the 
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floating lever, or to any suitable lever connected thereto, at any 
point between the pivot-pin and the low-pressure valve B. At or 
near the top of the controlling piston-rod there is pivoted a 
second floating lever K, which is connected to the valve E, and 
also to the controlling-arm of the governor C. A piston b is 
attached to the top of the stem of the valve B, and is arranged to 
work in a cylinder b! containing a spring ¥2. This cylinder is in 
communication with some predetermined constant - pressure 

hamber or device. A screwed stem extends downwardly into 





liner located in the valve-cover, said liner being independ of 
the cover, and secured in such wise as to provide for free expan- 
sion, the valve being also provided with a steam or other fiuid- 
regulating device of the improved construction hereinafter 
described. As shown, the main valve is of the type shown in the 
a ae of Letters Patent No. 23,953, 1905, with the outside 
chest in direct communication with steam from the boilers, and 
on release of a screw-threaded sleeve A is arranged to be opened 
and closed by steam pressure acting on — faces of a piston 
A! secured to an extension of the main valve spinde. The piston 
A! is adapted to work in a liner B, which is secured to the valve- 
cover © by a flange in such a manner as to allow equal pressure 
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and temperatures on the inside and outside of the liner when 
being used as a regulating-valve, thereby allowing free expansion 
of the liner under varying temperatures ———- of any dis- 
tortion that may occur in the cover C itself. Adjacent to the 
liner B, and in communication therewith, is secured the improved 
regulating device, within the casing D of which a slide-valve E 
ae through the intermediary of a spindle F and a lever G. 

hen the lever G is in position 1, the main valve is kept working 
under ordinary conditions by steam being allowed to pass freely 
between the cover C and the top of the he - A! by way of a pipe 
connection C! and the ports d and d!, shown particularly at 
Figs. 3 and 4. When it is desired to utilise the main valve asa 
throttle or quick-closing stop-valve, the lever G is moved to 
position 2, thereby operating the slide-valve E, which closes com- 
munication between the ported and d!, and opens communication 
between the port d! and a port d? leading to the atm: re or to 
a condenser. Of the piston A! only the underside will then be 
acted on by the pressure steam, this pressure being sufficient to 





the cylinder 51, and may bear against the upper end of the 
spindle of the low-pressure valve B; a hand-wheel M is provided 
upon the upperend of the stem, whereby the latter may be 
screwed down for the eyes of closing the valve B when it is 
desired to shut off the steam permanently. The governor in 
rising or falling operates the valve E. If the steam admitted by 
the low-pressure valve B drops in pressure, the spring L? will 
overcome this pressure and push the piston b and the valve B 
down towards the closed position. Inso doing it will, through the 
medium of lever H, open the high-pressure valve A and keep up 
the speed of the turbine. When the low pressure increases, the 
reverse action will take place, the governor meanwhile keeping 
the speed of the turbine steady by controlling either, or both, of 
the valves. The turbine may be shut down altogether by a hand- 
wheel mechanism attached to both the high and low-pressure 
valves, asshown (at M) in connection with the low-pressure valve ; 
or the turbine may be shut down by independent valves. (Sealéd 
October 8, 1908.) 
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11,217. F. Hilton and J. Hilton, Castleton. Picker 
rs. (5 Figs.J May 23, 1908.—This invention relates to 
buffers that are connected to a strap and slide on a spindle at the 
end of a loom, to minimise the concussion on the picker by 
intercepting the picker before it reaches the end of the loom. 
The object of the invention is to extend the life of the picker by 
removing the wire staple from the centre of the buffer, thereby 
avoiding the possibility of the picker striking the wire staple, 
also enabling the buffer to be shortened, and by these means 
lessening the risk of accident to the operative. Referring to 
Fig. 1, it will be noticed that the wire staple b which is passed 
through the buffer, and riveted in the process of manufacture, is 
in the centre of the buffer between the hole c for the spindle on 


Fig... Feg.2. Fig.3. Fig.4 


























which it slides, and the slot d for the strap. It has been found in 
practice that after the buffer has been in use fora short time the 
hole c becomes enlarged by wear, and the picker then comes to 
strike the wire staple, injuriously affecting itself and the picking 
band. The wire staple b, being in the centre between the hole cand 
slot d, necessitates the buffer being unduly long, with conse- 
quent risk to the operative. According to this invention, as 
shown in Figs. 2, 8, and 4, all danger of injury to the picker 
from the cause hereinbefore named is removed by dispensing 
with the wire staple in the centre of the buffer and passing a 
wire staple b* through the buffer on each side of the slot d. By 
these means the buffer can be made shorter, and a less quantity of 
material required in the manufacture. (Sealed October 15, 1908.) 
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DUPLEX HORIZONTAL BORING, DRILLING, TAPPING, AND MILLING-MACHINE. 
CONSTRUCTED BY MESSRS. HENRY BROADBENT, LIMITED, ENGINEERS, SOWERBY BRIDGE. 


(For Description, see Page 685.) 
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ESTUARY CHANNELS AND THEIR 
TREATMENT. 
By Brysson CUNNINGHAM. 
(Continued from page 570.) 

In the record of the Rhéne improvements we 
had an instance of fluctuating views, alternately 
favouring estuarial training works and lateral canals. 
{n our second example—the Danube—the alterna- 
tion, or rather, to speak more accurately, the tran- 
sition, of opinion has been from training works to 
iredging. 

It is now fully half a century since a European 
Commission first entrusted Sir Charles Hartley 
with the task of rectifying the irregularities in the 
deltaic region of the Danube. The problem he had 
0 face was that of selecting from three chief outlets 
that one which would best serve the interests of 
navigation at the least cost consistent with the pro- 
duction of a serviceable and permanent channel. The 
main river, a noble stream 1725 miles long, draining 
& very large area of Central and Eastern Europe, 
and at a point within 60 miles of its destination— 














the Black Sea—possessing a single channel 1700 ft. 
broad and 50 ft. deep, a short distance further along 
its course splits up into a number of comparatively 
insignificant branches, forming a delta of the usual 
alluvial type. The’ principal mouths are the’ Bel- 
gorad, the Otchakow, and the Stamboul, appertain- 
ing to the Kilia branch, which has quite a sub-delta 
of its own, and the Sulina and the St. George’s, 
forming the two arms of the Toulcha branch (see 
Fig. 8, page 676). 

Of these the preference was given to the Sulina 
Channel, not altogether because it was the most 
suitable and convenient—Sir Charles Hartley's 
opinion leaned towards the St. George’s Channel in 
this respect—but partly, and perhaps mainly, for 
opportunist reasons, and on grounds of expediency. 
The Sulina already had a navigable mouth, which 
the others had not; its bar was inextensive, and 
not unduly accentuated. The deltaic deposit, more- 
over, was but moderate, and gave little sign of any 
future rapid increment. 

The external environment was also favourable. 
At the Sulina mouth the coast runs due north and 





south, and there exists a strong and constant 
littoral current, the speed of which varies from 1 to 
34 knots. Storm-waves drive on shore in an oblique 
direction, most forciblyfrom the north-east, and so 
all the conditions pointed to a rapid dispersal of 
detritus, the percentage of which in the total flow 
is much smaller than in the care of other rivers— 
notably, the Rhéne—while its density is much 
lower, enabling it to be more easily retained iu 
suspension. For these and other reasons the Sulina 
mouth was-:decided upon, and operations were begun 
in 1858 (see Fig. 9). 

The condition of the channel itself at the time 
was not unpromising. In spite of the sinuous nature 
of its course further inland, the entrance was 
straight, and there was a stretch of over 20 miles 
adjacent to the sea, where the stream war very 
fairly navigable. The main difficulty was the exist- 
énce of a bar, and the first thing to be done was to 
secure its removal. To this end two jetties were 
constructed from the shore on each side of the 
mouth, extendivg outwards until they reached the 
bar, These jetties, which are curved in plan, are 

















676 





ENGINEERING. 


[Nov. 20, 1908. 





convergent for the first part of their length, then 


parallel, and, finally, towards their outermost ex- | actuall 


tremities, slightly divergent. The minimum width 
between them is 600 ft. 

The work was completed in 1861, and the results 
accruing therefrom were eminently satisfactory. 
The crest of the bar was rapidly lowered, and 
eventually, in place of there being any obstruction 
at al], a channel 500 ft. wide was formed with a 
minimum depth of 163 ft. 

In view cf this achievement the jetties, con- 
structed in the first instance, not without justifica- 
tion, somewhat tentatively (based, as they were, on 
considerations more or less theoretical and untried), 
were strengthened and consolidated. This step 
confirmed and extended their beneficial influence, 
and by the year 1873 a minimum depth over the 
bar of 204 ft. had been realised. 

At this stage, however, for some reason, at first 


expected storms. 


Indeed, cases of this nature 
ly occurred. 
Accordingly, it was recognised as imperative that 
urther measures should be taken, and in addition 
to an endeavour to produce greater scour by the con- 
struction of interior jetties for concentrating the 
current, dredging operations were also decided upon. 
This was not by any means the initiation of this form 
of channel-improvement work, since dredgers had 
been engaged upon the inner section of the river 
for 25 years previously ; but the vessels so occupied 
were — of a very moderate capacity (viz., 80, 180, 
and 250 horse-power respectively), and a much more 
egy machine (1250 horse-power) was procured 
or the lowering of the bar. It was set to work 
and employed to such excellent effect that, com- 
mencing in October, 1894, thirteen months later a 
ruling depth of 24 ft. was achieved, and this has 
since been maintained without any difficulty (Fig. 10), 
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a fact which led to the extension of the channel as 
above described. 

The channel has now a reliable depth of not less 
than 13 ft. throughout its length. Once only has 
its efficiency been interrupted. In 1902, a north. 
westerly storm of some severity silted up the 
entrance to the extent of 2 ft. in twenty-four hours. 
The incident has not been repeated, so far as the 
writer is aware. 

Generally speaking, matters in connection with 
the Danube outlets have reached a stage of quies- 
cence and equilibrium, in which the existing depths 
are easily maintainable and are adequate for pre. 
sent needs. It would be idle to say that nothing 
more is likely to be required. A time will come, 
and is inevitably approaching, when shipping will 
have outgrown its accommodation to such an extent 
that further action will become necessary. It 
seems certain that this will take the form of aug- 
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imperfectly understood, but now seen to be con- 
nected with the limitation of scour, arising out of 
the width of the stream, the volume of discharge 
and the current velocity obtainable, the improve- 
ment came to be arrested, and it even experienced 
at times a retrograde movement, which fortunately 
turned out in every instance to be merely of a 
temporary nature. On the whole, it may be 
affirmed that the depth of 20} ft. was fairly well 
maintained, and it was not until the year 1880 that 
other circumstances arose to incite fresh action on 
the part of the authorities. At this date the 
increments which had been taking place, gradually, 
but surely, in the dimensions of sea-going vessels 
began to make their influence felt in this as in 
other directions. The growing draught of vessels 
became the dominant factor of the situation. An 
annually increasing number were unable to enter 
the river. In 1889, 142 vessels were compelled to 
take in their cargoes at sea, the following year 172, 


po 
and in 1893 no less than 336. And, apart from the | 1 mn § 
inconvenience entailed and the consequent waste of | 


time, there was also always present the indubitable 





The satisfactory results accruing from the atten- 
tion paid to the Sulina mouth led te a consideration | 
of the possibility of developing a navigable outlet 
in connection with the Kilia branch, which connects | 
| the district of Bessarabia with the Black Sea. Of 
the very numerous group of mouths, the Polou-| 
| notchoia was chosen for treatment, partly because its | 
entrance is protected from heavy waves and is less 
exposed in stormy weather, and partly because its 
alluvial discharge is comparatively small, and con- 
sequently causes the delta to extend but slowly. 
Dredging was put in hand and a channel 5 furlongs 
long, 150 ft. wide, and 9 ft. deep, was formed. 
This channel was subsequently extended for a dis- 
tance of 750 yards seaward, widened to 175 ft. and 
deepened to 14ft. The material excavated was 
deposited on each side of the channel by means of 
| chutes, thus forming lel embankments, which 
| were retained in position during formation by tem- | 
dykes of fir-piles, spaced at intervals of | 
with intermediate panels of fascine work. | 
The effect of these training works was to aug- | 
ment the discharge of water t 






























mented dredging operations. A ently, as has 
been pointed out betore, the nctaglh eaiatititien of 
the Sulina mouth stream are limited to the main- 
tenance of a channel 204 ft. deep, and any increase 
on this has to be sought by other agencies than that 
ofcurrentrcour. The case has a uliar interest, 
and indicates, under the physical conditions here 
obtaining, a definite limit to the useful employment 
of jetty training works. That a similar limit is 
attainable in other cases is not only possible, but 
probable. Yet circumstances may be, and often 
are, such that the limiting point is not reached 
within the range of navigable requirements. 

The Mississippi estuary, despite the modernity 
of its treatment, has, on account of the importance 
of its character, as well as the courage and enter- 
ptise of the man who staked fortune and reputation 
upon the result of so colossal an undertaking, 
become, perhaps, the most classical instance of the 
successful treatment of a river mouth by the system 
of el training-jetties. 
ere are seven mouths to the river, of varying 


ugh the arm, and size (see Fig. 11), and three principal atms, which are 
risk of shipwreck in the event of sudden and un- concurrently to increase the quantity of sediment— the Pass & !’Outre to the east, and the South- West 
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Pass to the west, each conveying about 45 per cent. 
of the total discharge, and the South Pass, in the 
centre, taking the remaining 10 per cent. 

It is nearly 200 years since the first attempt was 
made to remove the bars which impeded the 
entrances of all the channe!s. The method adopted 
in 1726 was that of dragging harrows over and 
through the silty deposit in the hope of stirring it 
up to such an extent that the outward current 
would be enabled to retain it in suspension until a 
position considerably more seaward was attained. 
Such a process could never be expected to achieve 
any measurable degree of success, and dredging was 
subsequently substituted for it. But the attempts 
made in this direction were very feeble. In 1837 
a single-ladder dredger was at work, with results 
which were — by storms as rapidly as they 
were created. Then, in 1852, harrowing was given 
another trial, and partly by this means and partly 
by dredging a channel 300 ft. wide and 18 ft. deep 
was maintained across the bar of the South-West 
Pass for one year. Indifference and neglect, how- 
ever, caused the advance thus gained to be lost. 
By the year 1856 the channel had silted up again. 

It is needless to follow the vicissitudes of the 
estuary up to the year1874. All the schemes pro- 
pounded and acted upon failed to confer any real 
and lasting benefit, either because they were in- 
sufficiently financed or from inconsistency and lack 
of continuity. Canals, jetties, and dredging—each 
and all were mooted from time to time ; but diver- 
gences of opinion were too marked for the unani- 
mous adoption of any of them, and no settled policy 
could be adhered to. Not even a channel could 
be definitely selected, and the recommendations of 
experts wavered from the South-West Pass to the 
South Pass, and thence back again to the South- 
West Pass, and also to the Pass a l’Outre. 

The year 1874 brought Captain James B. Eads to 
the front. He made a definite and somewhat 
startling proposition to the United States Congress. 
He undertook to form and maintain, by means of 
parallel jetties, an adequate channel through the 
bar of the South-West Pass, with a minimum 
depth of 28 ft. The temerity of the offer lay in 
this: that he offered to carry out the work at his 
sole risk and on his own responsibility. Payment 
was to be made only in case of success. If he 
failed, the loss was to be hisentirely. For the out- 
lay involved the risk might well have struck a less 
brave man as tremendous and excessive. But 
Captain Eads had a complete and unwavering faith 
in his diagnosis and in his proposed course of treat- 
ment. 

There was naturally much opposition. Commis- 
sions were appointed to consider the question, and 
it was not until March, 1875, that the offer was 
accepted, subject to very important modifications. 
Congress required that the experiment should be 
made upon the South Pass instead of the South- 
West Pass, and the depth between the jetties and 
over the bar was to be 30 ft. instead of 28 ft. 

Nothing daunted, Captain Eads undertook the 
work, and with the assistance of Dr. Corthell (who 
has since developed the system and applied it to 
other estuaries), as resident engineer, the jetties 
were duly constructed and the channel formed. 

Difficulties were, of course, encountered and had 
to be surmounted, both during the actual construc- 
tion of the work and subsequently. The South 
Pass has, and had, a length of 12 miles and a depth 
of 26 ft. At its junction with the main stream a 
shoal existed, over which there was a depth of only 
15 ft. Extensive works were needed to force water 
into the head of the pass and to deepen the junc- 
tion to 26 ft. Then, at a considerably later date— 
in 1894—long after the jetties were completed, a 
breach occurred in the banks of the Pass & 1’Outre, 
with the result that the discharge of this arm was 
increased from 45 to 51 per cent., while that of the 
South Pass was correspondingly depleted. Some 
auxiliary dredging, mainly confined to the inner 
channel, was done in order to expedite its forma- 
tion, the jetties proving adequate for the lowering 
of the bar and the deepening of the outer channel. 
Captain Eads earned the million odd pounds he had 
at stake (1,025,000/., to be precise), and he main- 
tained the conditions for the stipulated period of 
pe Ae ren any serious difficulty. It has 
ince been preserv some dredging, costing about 
40,000. aunually. es 

The success attending these measures led to the 
application of the jetty system to the more impor- 
tant South-West Pass, which the United States 
Government has since undertaken. Dr. Corthell 








gg this enterprise in the interests of the 
e of New Orleans, and offered to make a 
channel 35 ft. deep on the same terms as specified 
by Captain Eads— viz., No cure, no pay. Two 
Government engineers, Colonel Robert and Major 
Derby, with two civil engineers, Messrs. Moore 
and Starlthg, were then —— to consider the 
matter, and they propounded a somewhat peculiar 
‘* coffin-shaped ” plan, which was ultimately appre- 
ciably modified. Both these desigus are shown in 
Fig. 12, the earlier proposed outline of the jetties 
being indicated by dotted lines. The work, shown 
in strong lines, is now in course of execution. 

It has been publicly stated. by an eminent Russian 
engineer,* that the jetties of the South Pass have 
simply served to transfer the bar to a ition 
further seaward, and that a prolongation of them 
will become necessary in five years or so from 
now ; and this statement has been made in ‘depre- 
ciation of the value of the results achieved by the 
jetty system of training, as compared with those 
obtained from dredging. Such a conclusion, how- 
ever, can only be considered as quite unwarranted, 
and seems to indicate an unjustifiable bias against 
a method of estuary treatment which has demon- 
strated its value beyond all cavil. 

Writing recently on this point to the author, Dr. 
Corthell remarks :— 

“I wish to emphasise the fact that the jetties 
were built in 1875-9, and that they have never been 
extended, and that the sea-ends are still 220 ft. 
inland from the extremities of the foundations 
which I myself laid for them thirty-two years ago. 

‘“‘The extension of the jetties may ultimately 
be required, but it will be due to the general 
advance of the whole delta of the Mississippi, and 
not to the advance of the South Pass bar by itself. 
There is no doubt that the counter-currents of the 
Gulf Stream flowing westwards athwart the sea- 
ends of the jetties have materialy retarded the 
advance of the delta opposite the mouth of the 


Examples—all more or less instructive, and some 
of them possessing features of strong interest— 
might almost indefinitely be adduced to demon- 
strate the scope for estuary improvement afforded 
by training-jetties, either by themselves or in con- 
junction with dredging. The mouths of the 

anuco, of the Po, and of the Oder, and the 
entrances to the Prussian Haffs, all afford valuable 
data and ample justification for future developments 
in the use of jetties. Indeed, the approach to 
Tampico Harbour, at the entrance of the Tampico 
River, is a striking instance of what can be achieved 
by the institution of jetties without any extraneous 
assistance whatever. On the other hand, the results 
obtained at the mouths of the Vistula, the Dnieper, 
the Boag, and the Volga, are significant of the 
capabilities of modern dredging-machines, even 
when acting alone and unaided. 

Without entering into the merits of each indi- 
vidual case to be treated, it would be difficult, if 
not impossible, to pronounce any definite judgment 
on the relative merits of the two systems for special 
adoption. But, as a matter of fact, the systems 
are not at all antagonistic, and can, as already 
intimated, be equally well applied simultaneously 
and in conjunction with one another. Deepening 
is, as a rule, more rapidly achieved by dredging 
appliances of sufficient power, but the results are 
ikely > so more permanent when derived from 
structural works. 

The question of the improvement of the mouths 
of tideless rivers formed one of the subjects of dis- 
cussion at the last International Navigation Con- 

at Milan in 1905. On that occasion the 
following pronouncement, representing the outcome 
of an extensive range of practical experience 
acquired in all parts of the world, was unanimously 
approved :— 

‘*For the improvement of non-tidal rivers, the 
system of jetties is to be recommended so long 
as the distance between the bar and the shore does 
not lead to excessive cost. 

‘* Where this condition is adverse, and especiall 
in the case of deltas which have become consoli- 
dated through lapse of time, dredging, and particu- 
larly suction di ing, offers an excellent solution 
of the problem, provided the amount of traffic justi- 
fies the expense incurred. 

es phe is useful, in certain cases, to hasten 
and complete the action of jetties ; should neither 





* M. Simonoff, at the International Navigation Con- 
gress of 1905, 








of these systems be suitable, the lateral canal, 
having its outlet located beyond the limits of del- 
taic action, would appear to offer a simple and satis- 


factory _— nt.’ 

The following additional recommendations were 
made by a committee of eminent engineers of all 
= oe who reported ay og question to the 

ngress. First, as regards the jetty system :— 

as That, as a rule, the width | disc e of the 
selected arm will have to be reduced to the mini- 
mum of what is necessary for navigation, so as .to 
allow the greater part of, the liquid and solid dis- 
charges of the river to pass off through the other 
arms. 

‘* That the works will have to be laid out so as 
to lend themselves to an extension, the necessity 
for which is evident in a future more or less dis- 
tant. 

** And, finally, that in order to secure success, 
especially if a bar be in question, the jetties should 
be built as rapidly as possible, and their lengths 
should be such as will reach forthwith to the depth 
to which the channel is to be extended. 

Then, in reference to dredging operations :— 

‘“*Tt may be necessary to construct auxiliary 
permanent works in order to maintain the results 
acquired, or to regulate the distribution of water 
at the head of a delta, or to protect the dredged 
channel from the deposition of material entering 
laterally. In these cases the works should be as 
low and of as simple a nature as possible.” 

In view of the diversity of treatment which has 
hitherto characterised estuary training works, and 
the conflicting schemes which have been advocated 
from time to time for application to the same 
locality, this expression of the views of some of 
the most eminent and experienced men of the 
day, even though it be limited to the réyime 
of tideless estuaries, indicates the attainment 
of a consensus of opinion in regard to funda- 
mental principles, as remarkable as it is wel- 
come. ith the adoption of a generally recognised 
course of treatment based on Gefinite information 
obtained in actual practice, there will necessarily 
follow a diminution of those cases in which mis- 
judgment and lack of experience have led to dis- 
appointing, and even negative, results. 


(Zo be continued.) 





NEW SHIPBUILDING WORKS OF 
SMITH’S DOCK COMPANY, LIMITED. 
(Continued from page 607.) 

In. our preceding article on the new Tees-side 
graving-docks at South Bank we gave a few data 
on the construction of the dock-ends; these are 
illustrated in detail in Figs. 28 to 39 on our two- 
page plate, and, as already stated, should it be 
necessary at any time to lengthen either dock for 
accommodating Jarger vessels than those now fre- 
quenting the Tees, this could easily be accomplished 
by building the extension behind these ends, which 
would then be removed to their new position. 

Dock-Gates and Operating- Winches.—The dock- 
gates are illustrated in Figs. 40 to 55. The filling- 
sluices will be described in detail in a subsequent 
article. The gates and sluices are of open-hearth 
mild steel of bridge quality, complying with the 
British Standard Specification for structural steel. 
The dock-gate leaves are shown in inside and outside 
elevation in Figs. 40 and 41, the details of their 
construction and gear being given in Figs. 42 to 60. 
The contact between the gates and the hollow quoins 
and sills of the docks, and the contact of the mitre- 
posts, have been made water-tight throughout with- 
out the aid of any special substance or material. 
The rivet-holes throughout the steel-work have been 
drilled through the full thickness of adjoining parts 
when such parts were fitted and clamped together 
at the makers’ works, Messrs. Head, Wrightson, 
and Co., Limited. In some instances, however, 
and in the case of plates less than 42 in. in thickness, 
the rivet-holes were punched to template, to a 
diameter of ,); in. smaller than the required dia- 
meter, the holes being afterwards reamered out to 
their full size, and over the full thickness of the 
adjoining All the riveting has been done 
mechanically. The flats, angles, T's, joists, and 
channels which have been used for building up the 
dock-gates were planed at their ends before being 
fitted in the work ; the ends and edges of the plates 
were also machined, as also were all the butt-joints, 
in order that these should bear hard over the whole 
surface of the butt. The full surface of all joints 
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before riveting up was carefully brushed with | riage 


boiling-hot linseed-oil. The ends of the rib-angles 
and horizontal webs were made perfectly flush ; they 
bear hard and true upon the vertical end-plates. 
All the angles are in one length from end to end 
of the gates, except as regards the angles on the 
‘webs at the top and bottom of the water-tight 
compartments ; the latter have been forged to fit 
‘against the end-plates of the gates, and provided 
with planed butt-joints and curves of the full sec- 
‘tion’ of ‘the angles. Man-hole doors (see Fig. 42) 


have been provided for the man-holes in the tp pa 


web-plate of the water-tight compartment of eac 
leaf ; cast-steel mountings are riveted to the webs 
around each man-hdle. Three brass plugs ‘are 
screwed near the bottom of each leaf on the sides 
‘facing inwards,;-with a view to draining off any 
inside leakage. The whole of the joints in each 
leaf, both inside and outside, have been thoroughly 
caulked. Water-tight joints have also been made 
between the bodies of the gates, the greenheart heel 
‘and ne and the clapping sills ; the timber- 
work has m carefully d to fit the steel- 
work, and continuous sheets of fine quality felt, 
‘soaked in oil and red lead, have been inserted in all 
permanent joints between steel and timber. 

The heel-posts, Fig. 53, have been dressed truly 
cylindrical in order to facilitate the formation of a 
‘water-tight joint with the hollow quoins. The 
‘meeting faces of the mitre-posts and clapping-sills 
are perfectly smooth and form true planes; the 
‘make water-tight joints with each other and wit 
the dock-sills. The caps, Fig. 49, have been 
turned to take the anchor-thimbles ; they fit tight 
om the heads of the heel-posts. The footsteps, 
Figs. 50 to 52, have been bored out smooth and 
true to take the pivots, Fig. 48 ; the top surfaces 
of the latter have been turned slightly spherical 
to bear sgainst the flat surfaces of the footsteps. 
The greenheart of the heel-posts bears hard down 
on the bottom of the recesses in the footsteps, 
where it forms a tight fit. The anchorages for the 
lock-gates are illustrated in Figs. 56 to 59. The 
anchor-thimbles, Fig. 57, form a true fit upon the 
heel-post caps. The anchor-bolts, links, and pins are 
mild-steel forgings; the eyes and pins are machined. 
Each anchor-bolt and link forms a.solid non-welded 
forging, the anchor-bolt ends having been jumped 
up to the diameter necessary for the eyes, or the 
bolt-shanks drawn down from bars of sufficient size 
to form the eyes. The arrangement of the winches 
and electric capstans at the dock entrances is shown 
in Fig. 60, and in Figs: 61 to 73, page 679. Of 
these, Figs. 61 to 68 illustrate details of the mecha- 
nical opening gear ; Figs. 69 and 70 show the hand- 
winch gear ; and Figs. 71 to 73 the chain-sheaves. 
The timber-work for the filling-sluices and the 
gate-winches is of pitch-pine ; the base-plates of 
the winches, the guide-sheaves, and the base- 
plates upon which the latter are carried, are of cast 
iron. 

Electric Capstans.—The plant comprises five elec- 
tric capstans, each having « hauling power of 5 tons 
at a speed of 40 ft. per minute, and also a quick 
speed motion to haul 1} tons at 120 ft. per minute. 
Of these capstans, there are three at the dock- 
entrances, and one at the end of each dock. The 
capstan-pits were dug out only when, the made 
ground had been allowed sufficient time to settle 
thoroughly, and when, therefore, the capstan-boxes 
could be put down on a perfectly solid foundation. 
The capstans have been supplied by Messrs. 
Clarke, Chapman, and Co., Limited. The current 
supply is three-phase alternating, with a periodicity 
of 40 per second, and a voltage of 440. 

Deck Crane.—Both docks are served by a 25-ton 
electric travelling-crane, shown in Figs. 74 and 75, 
page 680, which runs on a track laid between the 
two docks. The crane is capable of lifting 25-ton 
loads at 42 ft. radius, 15 tons at 70 ft. radius, and 
10 tons at the extreme 90 ft, radius of the jib. 
The vertical range of lift ut 42 ft. radius is 90 ft. 
above the track-level, and 30 ft. below. The hoist- 
ing speed, with a 25 ton load, is 20 ft. per minute ; it is 
a map og faster with lighter loads. Auxiliary 

oisting gear is provided to lift loads up to 5 tons 
at 100 ft. per minute. The crane is equipped with 
separate motors for each of the motions—lifting, 
derricking, slewing, and travelling. It runs on 
a track of 26 ft. gauge. and is carried on eight 
wheels at each side. The load on the wheels is 
distributed by equalising girders, these limiting to 
20 tous the maximum load on any one wheel. The 
four inner wheels on each side are driven by steel 
pitch-chains from the motor mounted on the car- 


iage. The rotating part of the crane is pivoted 
upon the post which is fitted into the r upper 
girder of the carriage, the weight of the rotating 
ve! being supported upon the top of the post on a 
ing washer of gun-metal. The post is 26 in. 

in diameter at its largest part, and was forged from 
an open-hearth steel ingot. It is bored out for the 
e of the main cables and the cables establish- 

ing connection to the travelling motor ; collector- 
rings of gun-metal are provided at the top to estab- 
lish connection between the rotating and the fixed 


rts. 
The framing is of triangular form, the highest 
point being about 50 ft. above the track. The 
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motors disconnected. The crane is controlled from a 
cabin carried on the rotating frame at such a heivt 
as to command a good view. The motors are thre... 
phase, 40-cycle, 440-volt machines, and with :)., 
controllers were supplied by the British Westiz,.. 
house Electric and Manufacturing Company. 
Limited. The crane was designed and built |v 
a George Russell and Co., Limited, Mothe:. 
we 

Track for Large Crame.—This track is built of 
creosoted pitch-pine longitudinal sleepers laid at 
the backs of the dock-wall copes, set in a bed of 














cement mortar, and anchored down by wrought- 
iron bolts. The rails are flange rails, weighing 
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counterweight box at the back contains 40 tons. of 
pigiron. The jib is 86 ft. long from the centre of 
the pin to that of the main lift pulleys, and is built 
in one length of four corner angles with angle steel 
lattice bracing on all four sides. The tie-rods are 
rectangular in section, cut from a steel plate, with- 
out any welds. The gearing is of steel throughout, 
and all gears under 2-in. pitch are machine-cut. 
An automatic electromagnet brake is fitted for each 
of the four motions, and automatic mechanical 
brakes on the hoisting and derricking gears. -In 
addition to these automatic brakes, large strap 
brakes, operated by hand or foot levers, are provided 
on the hoisting and derricking gears for use either 











as emergency brakes or for lowering with the 




















80 lb. per yard; they are screwed down to the 
sleepers, as shown in Fig. 27 on our two-page plate, 
No. XLII. The gauge of the crane inl 26 ft. 

Between the rails forming the crane track there 
are two. normal-gauge tracks which communicate 
with the other tracks throughout the shipyard, and 
with those to the fitting-shop, stockyard, and siding 
to the North-Eastern Railway Company’s system. 
The whole of the yard railways are ballasted with 
broken slag. The sleepers are of creosoted Baltic 
redwood, 9 ft. in length and 9 in. wide at the base ; 
the rails are flanged, and similar in section to the 
crane-track rails. 

Fencing and Ladders.—Wrought-iron stanchions 
fitted with wrought-iron hand-chains and tightening 
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25-TON TRAVELLING WHARF-CRANE AT SMITH’S DOCKS, SOUTH BANK-ON-TEES. 


CONSTRUCTED BY MESSRS. 

















s2rew-couplings are fitted round both docks. The 
stanchions are anchored in the dock-walls by short 
lengths of mild-steel joist sections, the necessary 
recesses having been left in the wall as it was carried 
up, to take the stanchion anchors. The main 
stairways leading down into the docks are provided 
with hand-rails formed of wrought-iron tubes carried 
by wrought-iron staples fixed in the wall. _Wrought- 
iron rings fitted to wrought-iron staples are pro- 
vided round the top of the dock-walls. The ladders, 
which also give access into the dock, areof wrought 
iron ; short safety-chains are fitted in the copes at 
the head of each ladder. All this wrought-iron work 
was galvanised. 
(To be continued.) 





THE MOTOR-CAR SHOW AT OLYMPIA. 

The Seventh Annual Exhibition of pleasure 
motor-cars, held by the Society of Motor Manufac- 
turers and Traders, Limited, opened at Olympia on 
Friday, the 13th inst., and remains open till the 21st. 
This is a shorter time than has generally been the 
case previously, but is doubtless quite long enough 
for practical business purposes, and few of those who 
have to be present during the whole of the time it 
lasts would wish to see it lengthened. There are 
two distinct departures from previous years : the 
first, that no racing-cars are allowed to be exhibited 
_ or racing successes advertised; and the second, that 


\ 








no trial cars are allowed. The former is a most 


excellent change, as although racing may have 
done good in the very early i of car construc- 
tion, when a car which would hold together for a 
hundred miles without breaking down in some way 
was a great rarity, it is obviously only the very 
crudest constructions which could be improved by it, 
and its effect is now simply to produce a ‘‘rule- 
cheater,” like a racing-yacht. 

That the construction of racing freaks has practi- 
cally no effect on the touring-car is very evident 
from an inspection of the designs. For instance, 
even the firms who were most successful in the 
‘*Four-Inch ” race have not put cars on the market 
with the 6-in. stroke which was found age 
to get good results in it, one of the firms whic 
are advertising a ‘‘four-inch” car actually using 
for it cylinders 100 millimetres by 120 millimetres, 
which was exactly the same dimensions as they 
used over four years ago, and not the 160-milli- 
metre stroke they used in the race. They are also 
putting the valves at the side, in the usual way, 
and not on the top of the cylinder, as in the racing 
car. The abolition of the trial car is also a distinct 
improvement, asa short trial on a specially tuned-up 








,car on a London road gives one little idea of its 
, capabilities, while no doubt a large number of cars 
running trials was getting to be a distinct nuisance 
to the neighbourhood. Most makers, however, 


have cars in London, not far from Olympia, in | 


| 





_pense, and extra space taken up. 
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which a trial-run can be given to a genuine buyer 
if required. The most striking feature of the 
Show is the complete —— of the small 
car. There are a very large number of four-cylin- 
der cars ranging from about 10 to 16 horse- 
power, or, say, with cylinders from 3 in. to 4in. 
in diameter, while there are also a good many with 
two cylinders, and the one-cylinder car is by no 
means extinct. Three-cylinder cars are conspicuous 
by their absence, and the number of six-cylinder 
cars ap ‘to be much less than last year. The 
development of the small car is the natural result 
of the spread of automobilism, as it is obvious 
that the number of those who can afford to keep a 
big heavy car, with its attendant heavy upkeep, is 
very small. On the other hand, the market for 
the small car, provided it is light, reliable, and 
durable, is enormous. It is satisfactory to note that 
in this type much more attention appears to be 
paid to weight than formerly ; and this is a most 
important point, as unnecessary weight means more 
driving power and greater upkeep in every way, 
— in tyres. The predominance of the four- 
cylinder engine is natural. In cars of moderate 

wer, at all events, the gain in smooth running 
© using more than four cylinders does not appear 
to be worth the additional complication, ex- 
In the larger 
cars it is ible that it is better to put in six 
moderate-sized cylinders than four of greater dimen- 
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sions ; but even this proposition is not universally 
accepted by the makers of large cars, and in any case 
the market for large cars is comparatively limited. 
Hence it is not surprising that the six-cylinder 
engine is less in evidence than last year, and that 
makers who have previously relied exclusively on 
the six-cylinder car are now making cars with four, 
or even two, cylinders. The revival of the two- 
cylindered car is possibly partly due to the de- 
velopment of the motor-cab, as it is considered by 
many that for continuous work of this kind a two- 
cylinder engine is preferable, and naturally in this 
case the makers also use it for pleasure-car work. 
In structural features the most striking point is 
the almost complete disappearance of chains, and 
there seems little doubt that the live axle will soon 
be practically universal. Otherwise there is little 
change except in matters of detail, but in these 
there is a very great improvement, it being very 
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rare now to find a design, even of a new. chassis, in 
which all the details have not had careful con- 
sideration. It is obvious that in the future this 
must be the case, as it will be impossible to make 
a chassis and then keep altering details in each car 
built until they are got right, as was frequently 
done even two or three years ago. In the future 
all designs must be thoroughly thought out before 
being put in hand, and then made in quantities. 
Nar more consideration is now being shown than 
formerly to convenience in construction, and this is 
a most oe point. Simplicity of design is 
consequently on the increase, and the tendency is 
to use larger units than formerly. Cylinders all 
cast in one are seen on many stands, while there 
is a tendency to either cast the crank-case and gear- 
box in one, or bolt them together, so as to make 
them a bench job, and save erecting on the frame. 
The thermosyphon is coming more into favour, pipe 
arrangements being simplified, and it is now rare 
‘o see an engine with complicated arrangements of 
gear-wheels to drive the various parts, while valves 
are more frequently placed on the same side than 
formerly. The ordinary leather cone-clutch is in 
the distinct majority, the multiple disc coming next, 
while expanding clutches are few. The cone is 
distinetly the simplest and cheapest, and if well 
designed and kept in order, does its work on the 
whole very well; while a clutch of any type if 

















badly designed in detail, or badly kept, will be 
troublesome. In propeller-shafts the single uni- 
versal joint type, with the shaft running in a tube 
forming the torque-rod, does not seem so numerous 
as that in which there is a joint at each end anda 
separate torque-rod. A very considerable number 
of firms are not showing chassis at all, but only the 
complete car, and in this case there is little tech- 
nical interest in their exhibits. 

One of the most interesting exhibits is un- 
doubtedly the new Daimler engine, shown by the 
Daimler Motor Company, Limited, of Coventry. 
This engine has been described as ‘‘valveless,” but, 
as a matter of fact, there are the same number of 
valves as in other engines, though they are not of 
the usual beat type, but are a species of slide- 
valves. The general construction is shown in 
Fig. 1 on this e, which is a section through 
one of the cylinders, while Fig. 2 is an enlarged 
































New Darmuer Enorne; Toe Daimier Company, Limrrep, Coventry. 


view through the valve-ports. The cylinder A 
is' made of cast iron, and has a water-jacket cast 
round it in the usual way, but it is bored out to a 
larger diameter than the piston, and in the annular 
space thus formed two sliding sleeves B and O 
are reciprocated by rods from a crank-shaft D, 
which takes the place of the usual cam-shaft, and 
is driven at the speed of the engine. The 
sleeves are prolonged some distance beyond the 
travel of the piston, and the head of the cylinder 
projects downwards into the inside one, and thereby 
closes the top, being made gas-tight by the spring 
rings E, E. The actual working cylinder, there- 
fore, is the inside sleeve C, the combustion-chamber 
being formed by two pistons, one stationary, the 
other moving, which close the top and bottom re- 
spectively. Inlet and exhaust ports F and G are 
formed in the walls of the cylinder casting, and the 
sleeves have pag, Se —— in them H, H, 
which perform the function of valves in distributing 
the gases. The openings in the inner sleeves are 
opposite to each other, as are the ports in the cy- 
linder wall, but the openings in the outer sleeve are 
set one above the other. The two sleeves are driven 
by cranks set at about 70 deg. to each other, and 
the resultant action of the two sleeves opens and 
shuts the inlet and exhaust as required. The motion 
of the inner sleeve is such that during the greater 
part of the compression and working stroke its }orts 








are above the loweredgeof the fixed piston, and escape 
of gas is prevented by the rings E, E (Fig. 2). 
Toward the end of the working strokethe inner sleeve 
descends, so that the ports in it come opposite the 
ports in the cylinder-walls ; the outer sleeve also 
descends until the port on the exhaust side corre- 
sponds with those in the inner sleeve and cylinder- 
wall,and thus opens the exhaust. During the exhaust 
and early part of the suction stroke the inner sleeve 
remains practically stationary, but the outer sleeve 
continues to move, and so shuts the exhaust and 
opens the inlet. Towards the end of the suction 
stroke the inner sleeve ascends and closes the porte, 
when — takes place, and the cycle is 
repeated. The half-time shaft operating the sleeves 
is driven by a chain instead of by the gears usual in 
other engines, and carries suitable spiral gears to 
drive the magneto, pump, and high-tension distri- 
butor. The advantages claimed for the new engine 
are : (1) that all the noise from the tappets working 
the valves is done away with ; (2) that a larger port 
emer is obtained; (3) that the combustion 
chamber is a better shape ; (4) that it is lighter and 
has fewer parts. It also lends itself to a very good 
pipe arrangement, as there are no external valves, 
and consequently accessibility need not be con- 
sidered. 

The design is a great departure from accepted 
practice, but is essentially a special arrangement of 
piston valves, and its success appears to depend 
largely on whether a piston valve can be kept 
tight enough for an internal-combustion engine 
under practical working conditions. The whole 
arrangement, as it stands, does not commend itself 
to the mechanic, for there are many features which 
he would expect to give trouble. Nevertheless, 
the Daimler Coenpuny tint tested the new design 
thoroughly before putting it on the market, and 
have got such results that they have entirely given 
up their engines with lift-valves in favour of it. 
Continuous use in the hands of the public will 
prove what its merits and demerits are. 

‘ Fg sizes in which it is being made are as 
ollow :— 








| 


Horse-power .. ai 22 38 48 57 
Number of cylinders) 4 4 4 6 
Diameter oe --| 96mm, | 124mm. | 140mm. 124 mm, 
(33 in.) (4gin.) | (Ghin.) | (4p in.) 
Stroke .. --| 130mm. | 130mm, | 160mm. | 130 mm. 
; | (6h in.) | (Shim) | (Sgin.) | (6) in.) 





Chassis complete fitted with this engine are shown 
both by the Daimler Motor Company (1904), 
Limited, and the Officine de Luca-Daimler, the 
latter being the Italian licensees of the Daimler 
patents. The general features of the two chassis 
are the same and do not differ very largely from 
the live-axle Daimler chassis of last year. The 
gear-box is very compact and has a gate change 
which now gives the direct drive on the fourth, 
instead of the third, speed. A very large diameter 
cone-clutch is used, and the propeller-shaft is now 
arranged to run straight when the full load is on 
the chassis. No torque-rods are provided for the 
back axle, the springs being relied on to prevent its 
revolving under the driving strain. In order to 
avoid the chance of getting dirt and water into the 
petrol a small air-pump is provided to supply pres- 
sure for the pressure feed, instead of this being 
taken from the exhaust. 

The chassis on the stand of the Daimler Motor 
Company is a 38-horse-power, that on the De 
Luca stand is a-22-horse-power, the former having 
a a pump, while the latter has a thermo- 
syphon. 

essrs. Panhard and Levassor, of Acton, W., 
are exhibiting a new two-cylinder chassis showing 
several departures from their previous practice, 
suitable for a Jandaulette or cab. The two cy- 
linders, 80 millimetres by 120 millimetres (34 in. 
by 4? in.), are cast in one, with the valves all 
on one side, and are fitted with a high-tension 

eto, which is now gear-driven, and the Krebs 
carburettor. An inverted cone-clutch is used, 
while the gear-box has three speeds with a run- 
through lever. A propeller-shaft of good length, 
with universal joints at each end, drives a live back 
axle of the bevel-geared ty A pressed-steel 
frame is used, well narrowed in front, so as to 
allow of good lock to the front wheels. The engine 
is so arranged that the cylinders can be ace | easil 
removed, as the nuts at the front and bac ves | 
not be taken completely off, but only slacked back. 
A special form of lubrication is provided, in which 
the drip of the oil is partially controlled by the 
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vacuum in the carburettor, so as to increase the 
flow, when the engine is pulling hard, instead of 
being entirely dependent on the speed, as in most 
forms of mechanical lubrication. Flat strips of 
spring steel are used for the back brake connections, 
so as to avoid the. breakages from vibration which 
round rods are liable to. The wheels are 32 in. 
(810 millimetres) in diameter, with tyres 90 milli- 
metres wide—a great improvement on. the .very 
small wheels sometimes fitted.. In addition to the 
above chassis, complete cars of their larger four- 
cylinder types are exhibited, in which there is, 
however, practically no change from last year. 

Vauxhall Motors, Limited, of Luton and Holborn 
Viaduct, show the car which was so successful in 
the 2000-miles trial, Scottish trial, and at the 
Gaillon hill-climb, and also show a 20-horse-power 
chassis of generally the same design. The latter 
has an engine with four cylinders, 34 in. in dia- 
meter by 4j-in. stroke, all cast in one. .The 
valves are all at one side. The carburettor is 
placed at the back, with branch-pipes leading to 
passages cast between each pair of cylinders, and 
there is a bearing between adjacent cranks, Forced 
lubrication is used, the pipes to the opens 4 being so 
arranged that the bottom half of the crank-case can 
be taken off without disturbing one of these. Fig. 3 
shows the interior of the crank-chamber, with the 
bottom half removed, and illustrates these points. 
The oil-pump is a reciprocating one, driven by a cam, 
and can be seen close to the.fly-wheel. , Ignition is 
by high-tension magneto, placed at the same side of 
the engine as the valves. The valve-springs are 
covered in with removable doors. Circulation is 
by thermo-syphon, and the fact that no water what- 
ever was added in the 2000-miles trial, shows that 
this system is quite efficient. 

A clutch of the metal cone type, running in oil, 
transmits the power to a gear-box he fours 
with a gate change (Fig. 4). This has exceptionally 
wide gear, yet is very short, and special care has 
been taken to. design the box so-as to be as free 
from any bolts and nuts as possible, as it is con- 
sidered that thése are always a source of possible 
damage from careless assembling. A point in which 
the gate differs from the majority is that the first 
and second speeds are at the opposite side to the 
reverse, instead of being adjacent, as usual,-so that 
in changing from the reverse to the first the lever 
is always crossed over as far as it will go. _ Con- 
trol is solely by the foot accelerator. The propeller- 
shaft has universal joints at both ends, re the back 
axle is of the bevel-geared type. A 16-horse-power 
car of generally similar desigu, but with cylinders 
3} in. by 4 in., and three speeds instead of four, is 
also shown. 

Messrs. De Dion Bouton (1907), Limited, of 
10, Marlborough-street, W., show an 18-horse- 
power chassis having four cylinders 90 milli- 
metres by 120 millimetres (34 in. by 4} in.), with 
the cylinders cast in pairs, and with high-tension 
magneto ignition, &c. The principal difference 
from the previous practice of the firm is that the 
change-speed gear-box is now not combined with 
the differential gear-case, and that a direct drive is 
provided on the top speed. The reason given for 
the separation of the gear-box and differential is 
that a larger foot-brake can be arranged for, and in 
the chassis shown it is certainly of ample size. 
The gear-box has three speeds, with a gate change, 
aod the clutch is of the usual single-disc De Dion 
type. The back axle is also of the usual De Dion 
type, in which the differential gear-box is fixed 
to the frame, and the drive is taken to the 
wheels by short earns Ys shafts. This 
allows of the chains being dispensed with, and yet’ 
puts the crown-wheel and differential-gear above 
the springs and probably reduces the unsprung 
weight to less than either the ordinary live-axle 
or chain-driven types. In other respects there 
does not appear to be much change from last. year’s 
patterns. Messrs. De Dion Bouton are showing 
other models, including their single-cylinder cars, 
which are made in three different powers, all with 
the same sized cylinders, but different strokes, a 
rather striking instance of the futility of the con- 
tention that the stroke has no effect on the power. 
They do not show a two-cylinder engine, believing 
apparently that if the single cylinder is departed 
from it is better to go straight to the four. 

Messrs. 8S. F. Edge (1907), Limited, of 14, New 
Burlington-street, W., are showing complete cars of 
both their new two and four-cylinder ty the 
latter of which we illustrated last week, and also of 





their larger six-cylinder types. They do not show a 


THE VAUXHALL CAR; MOTOR AND GEAR-BOX. 


CONSTRUCTED BY THE VAUXHALL MOTORS, LIMITED, LUTON. 





























Fic. 4, 


chassis, but the latter are not apparently greatly 
changed, except in small details, since last year, the 
chain which formerly was used for driving some of 
the engine parts being, however, now dispensed 
with, and gear employed. The gear-box has three 
speeds and is so arranged that in all cases the gear- 
wheels are close to a bearing when the gears are in 
mesh. 

M. Theo Masui, of Hanover-court, Hanover- 
street, W., shows three Germain chassis, a four- 
cylinder 18-horse-power, four-cylinder 28 -horse- 
power, and a six-cylinder 20-horse-power. The 
general design is little changed from last year, the 
steel cylinders with the brass jackets being stiil their 
distinctive feature. Throttle governing can now be 
had as an alternative to the variable lift-valves, and 
the steering-gear has been improved by the steering- 
rod being brought above the front axle, while the 
six-cylinder chassis has an expanding metal clutch. 

A new type of gear-box has also been adopted 
having three speeds with a direct drive on the top, 





the back shaft being put out of gear when the 
direct drive is in use. This is shown in Figs. 5 
to 7, with the first speed in gear. In this case 
the wheel 1 drives 2, and the speed is reduced to 
the back shaft, and fiirther reduced by 5 and 6 on 
to the propeller shaft.’ If the gear-wheel 1 is slid 
forward, it can be put in mesh with 7, and this gives 
the reverse. To get the second and third speeds 
the wheel 1 is put in the neutral position, and the 
lever crossed over the gate till the slider con- 
trolling the wheel 3 is picked up. This also slides 
the wheel 5, which is twice the width of the 
wheel 6. To get the second, 3 is meshed with 4, 
and this entails 5 being slid along as well; but as 
it is a wide wheel, it does not come out of gear 
with 6. To get the top, 3 is slid backward until it 
en with teeth on the inside of 6, forming 
clutch, and at the same time 5 is slid back till it is 
out of gear with 6, and the back shaft, therefore, is 
idle. The motion of 5 is pew positive, and does 
not depend on the action of springs ; and as it 1s 10 
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gear when the change-s lever is in the neutral 
position, there should be no difficulty in changing 
gear, as'is sometimes the case when two gears have 
to be engaged with one motion of the lever. 

Fo ubrication is now provided, the arrange- 
ment of which is shown in Figs. 8 and 9 on the oppo“ 
site page. The pump A is driven off the cam-shaft by 
the worm-wheel B, and delivers through the pipe O té 
the junction D, From this one pipe leads to the centré 
bearing, while the other is connected to the passage 
E in the casting, which takes the oil to the forward 
and after bearings of the engine. F isa float which 
shows how much oil there isin the crank-ease. This 
is arra to hold enough oil for a run of several 
hun miles, and, therefore, need only be filled up 
at intervals when the float shows it is required. The 
usual pressure-gauge on the dashboard is dis- 

msed with, the makers thinking that the leads to 
it are a possible source of failure, and that it is 
better to keep the oil-pipes so short that the systeni 
will never go wrong, than to have an indicator to 
show when it does. 

The Standard Motor Company, Limited, of 
1, Albany-street, Regent’s Park, N.W., are show- 
ing two chassis: a 20-horse-power six-cylinder and 
a 16-horse-power four-cylinder, the latter being 
a new pattern. It has cylinders 3} in. by 4} in.; 
leather cone-clutch, three speeds, and live axle, 
thermosyphon water circulation being adopted. 
The frame has an inside frame to the engine 
and gear-box—a method of construction less common 
than it used to be. While the whole of the chassis 
shows evidence of careful design, it has no very 
pronouneed novelties. The carburettor is, how- 
ever, remarkably accessible, as the parts are held 
together without any small screws, and both thé 
float and variable jet can be got at by undoing 
spring - catches. e six-cylinder car has a framé 
strengthened ‘by a truss-rod underneath, and 4 
single-disc clutch in place of the leather cone, 

tala Automobiles, Limited, of 89, Wigmore- 
street, W., exhibit a 45-horse - power Itala car 
which shows very little alteration from last year, 
and, in fact, not a great deal from when it came 
out three years ago. The Itala was one of the 
early cars of high power which were fitted with a 
live axle, and an examination of several of the 
chassis ‘brought out since, both in Italy and Eng- 
land, shows that it has hada good deal of influence 
on their design. The principal alterations this 
year are that there is now no foot-brake in front of 
the gear-box, but universal joints are so arranged 
that the clutch, which is of the multi-disc pattern, 
can be taken down without disturbing the gear- 
box. Three pedals are provided : the usual clutcli- 
pedal and two brake-pedals, one of which works 
the back. brakes, and also puts the clutch out of 
action, while the other acts on the foot-brake, but 
does ‘not put theclutch out. The back brakes can 
also be put on’ by hand-lever in the usual way. 
All brakes are water-cooled. The extremely sim 
form of low-tension magneto ignition which charac- 
terised the Itala when it first appeared, Ae the 
very com ipe arrangement, are retained. 

The Mana y Motor Company (1907), Limited, 
of 60, Piccadilly, W., are showing two cars and one 
chassis, all of the live-axle type. The distinctive 
feature of the Maudslay is that all the valves are 
placed on the top of the cylinder, thus getting what 
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Ot 
is theoretically the most perfect-shaped combustion- | landaulette, fitted with a two cylinder engine, having the engine to be got at when the bonnet is lifted 
chamter, and are driven by a cam-shaft running) cylinders 80 millimetres by 120 millimetres (34 in. | up, and therefore the magneto can be placed 80 
along the top of the cylinders. This shaft can be | by 4} in.), fitted with a live axle, and generally so|as to be thoroughly accessible. The engine is re- 
easily swung out of the way to get at the valves with-| arranged as to be suitable for a cab chassis. The | markable for the simplicity of its external design, 
out disturbing the timing, as it is driven by a uni- 
versal joint. The ignition is now by high-tension 4 
magneto, which is very conveniently placed on the Fig.10. 
dashboard and driven from the cam-shaft. Itis also 
so arranged that its timing is not disturbed by the 
shaft being swung out of the way of the valves. 
This makes it extremely accessible, without any 
very complicated gearing to drive it. The square- 
tube frame is retained, as well as the direct drive 
on the third speed out of four. 

Messrs. W. L. Stewart and Co., 166-168, Shaftes- 
bury-avenue, London, W.C., exhibit a ‘‘ Lancia” 
chassis, and also a complete car with several dis- 
tinctive features. The engine and gear-box are 
all bolted together in a solid piece by arms coming 
round the fly-wheel, the arrangement being such 
that while they all make one solid block, the 
erank-case is split horizontally in the usual. way, 
and the top half is the one fixed to the frame, the 
bottom half being removable. The chassis is of 20 
horse-power, with four cylinders 95 by 110 milli- 
metres (3? in. by 42 in.), all cast in one piece. The 
carburettor is at the back, and the inlet is taken 
through a passage between numbers 2 and 3 cy- 
linders, and from there a passage runs. under the 
exhaust passage to the inlet valves. The front 
axle is of pressed steel, about } in. thick, of U sec- 
tion, turned horizontally, the web being in front 
and the flange at the top and bottom. Where the 
spring-bolts come through, the webs are widened 
out. The circulating pump is enclosed in the 
erank-case, but is separate from the timing-gears, 
so that water cannot leak into them. 

The Two-Stroke Engine Company, Limited, 
The Old Shipyard, Shoreham, Sussex, show the 
** Dolphin” car and engine, the latter being of the 
two-stroke type, and having some novel features. 
Although many engines of this type have been 
tried, the four-stroke Otto cycle has so far held the 
field, but the two-stroke has always had possibili- 
ties, if its disadvantages could be completely over- 
come. The ‘‘ Dolphin” acts generally on the well- 
known Clerk cycle, a section of the engine being 
shown in Fig. 10, annexed. A is the pump-cylinder, 
and B the working cylinder, the action being as 
follows :—Assuming B to be full of compressed 
mixture, this is fired by the usual sparking-plug, 
and the working stroke takes place. The pump- 
cylinder A meanwhile draws in a charge of gas 
and air through the automatic valve F. Near the 
bottom of the working stroke the piston of the 
pump-cylinder A begins to return slightly, com- 
pressing the mixture in the pipe E, and when the 
working piston travels slightly further it uncovers 
the ain aeele D. The exhaust then escapes 
through these ports, and while the working piston is 
at the bottom of the stroke, the pump-piston drives 
the fresh mixture through the pipe KE and valve H 
into the cylinder B, displacing the whole of the 
exhaust gases through the ports D. The return of 
the working piston covers these ports, and the 
compression stroke takes place when the cycle is 
repeated. The main difference from the generality 
of Clerk-cycle engines is the introduction of an 
unjacketed part. of the combustion - chamber ©, 
which, it is claimed, heats the charge as it comes 
into the cylinder, and thereby expands it, and 
enables it to more perfectly push out the exhaust 
gases through the ports D. 

The engine in the car has four cylinders, and 
therefore as many working strokes as an eight- 
cylinder Otto-cycle engine, while the number of 
ignition-plugs, valves, &c., are only the same as 
the ordinary four-cylinder. The cylinders are 
4 in. bore, with a stroke of 4. in.; ignition is by 
high-tension magneto, with coil and accumulator 
alternative, and the chassis of the ordinary live- 
axle type, which, while being well designed in 
detail, possesses few features of very marked 
interest. Whether the two-stroke principle will 
displace the Oto cycle for motor-car work or not 
remains to be seen, but from a short trip our 
representative had on the ‘‘ Dolphin ” car the engine 
appeared to run very well, and to accelerate the car e 
ably a vein te tes ee Sa Frio, 11. Tae Cuarron Enoine; tHe Lonpon Motor Garacs, Lrp., Warpour-Srreet, W. 
number of impulses of the ordinary four-cylinder ae 
motor. radiator, instead of being below the front of the|the pipes being reduced to a minimum, as shown 

The London Motor Garage, Limited, of 33, | bonnet, as usual in Messrs. Charron’s previous de-|in Fig. 11, above. The carburettor consists of 
Wardour-street, W., show five Charron cars rang- | signs, is placed just in front of the dashboard, as|a float-chamber attached to the frame, having 4 
ing from 8 to 30 horse-power, the smallest being a!jn the Renault cars. This enables the front of! cover held on by a spring-clip, so that the float 
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cau be removed without taking out any small 
screws. A casting is bolted on to the cylinders 
containing the extra air-valve and throttle, and 
from this a short length of brass tube descends 
to below the top of the petrol-jet. Passages-are 
cast in the cylinder for the exhaust and inlet valves, 
external branch-pipes being avoided. Thermo- 
syphon circulation is used, having only one inlet 
and one outlet, the inlet being placed at the back 
of the cylinders so as to leave the valves accessible. 


(To be continued.) 





DU PLEX HORIZONTAL BORING, DRILLING, 
AND MILLING-MACHINE. 
Ix engineering works where a large namber of 
castings of similar type go through the shops it often 
ays to have special machine-tools which will carry out 
all the machining operations at one aon, This is 
particularly the case when the castings are eavy and 
the necessary operations are varied, since otherwise an 
immense amount of time and labour are wasted in 
taking the work from one machine to another, ard 
setting it accurately time after time. Moreover, when 
special machines are put down, they are designed so 
as to be capable of doing several operations simul- 
taneously, thus further economising time. The machine 
illustrated on page 672 has been built by Messrs. 
Henry Broadbent, Limited, of Sowerby Bridge, York- 
shire, to the order of the Campbell Gas-Engine Com- 
ny, Limited, of Halifax. It has been designed for 
am id drilling, tapping, and milling, and, in fact, for 
completely machining the bodies of gas-engines at one 
setting. 

The machine consists of a heavy bed-plate 15 ft. 
long by 7 ft. 3 in. wide by 10 in. deep, with planed | 
slots for fixing the work, stays, &c. At the right-hand 
end of the bed-plate, carried on a eet of compound 
slides, is a heavy standard, upon which is mounted a 
balanced combination boring and facing headstock. 
The boring-bar, or spindle, is 5 in. in diameter, and 
has 3 ft. traverse by rack and pinion in four reversible 
feeds changeable by hand-lever. This spindle has a 
vertical range of 3 ft. by hand and power, being 9 in. 
above the bed-plate in the lowest position and 3 ft. 9 in. 
in the highest position. The standard carrying the 
headstcck has two horizontal movements, longi- 
tudinally and transversely. The traverse movement 
is by hand for adjustment cnly, 12 in. in each direction 
from centre of bed-plate. The longitudinal move- 
ment is either by hand or power. hen by power 
three changes are obtainable in the forward direction 
for edging castings. The facing movement has four 
speeds, reversible and changeable by lever. The 
facing head or slide is 4 ft. 6 in. in diameter, has two 
tool slides and holders, is driven on the periphery, 
and is provided with continuous reversible feeds, 
fine in the inward direction and coarse in the outward 
direction, for finishing. The drive for both boring and 
facing is from a cone pulley, four speeds, 43 in. broad, 
through bevel and spur-gears in two ratios, thus 
giving twelve speeds to the spindle for one counter- 
shaft speed. This drive is reversible. A drilling and 
tapping attachment is provided for this spindle, and 
a dividing arrangement added for — out the 
holes on the face of the work. On the back of the 
bed-plate is carried a balanced boring, drilling, and 
milling headstock. The boring-bar or spindle for this 
headstock is 4 in. in diameter, has 3 ft. 6in. son Ny 
rack and pinion, changeable by hand-lever. The head- 
stock has the same vertical range as that described 
above. The standard carrying the headstock can be 
quickly brought to any required position along the 
bed-plate by power, or can be slowly fed along in 
three rates of feed, changeable by lever, and reversible. 
The headstock can also be fed up or down in the same 
number of changes for milling purposes. A suitable 
stuy-bearing, carried on a strong standard, and having 
the same range as the headstock, is mounted on the front 
side of the bed-plate. Vertical rangeis by hand only. 
Horizontal movement is by hand, or quickly by power. 
Between these two standards, and adjustable verticall 
upon them by power, is carried a swivelling cross-rai 
Oa this rail is mounted a saddle arranged with two 
spindles for milling the top faces of crank - shaft 
bearings. These spindles can be set either vertically 
or at an angle of 45 deg. The headstock also drills and 
taps the screw-holes for the caps, and by means of an 
extra attachment the foundation-holes in the base of 
an engine body can be drilled. A stay-bearing for the 
5 in. bar is carried in slots along the underside of the 
cross-rail, adjustable by hand only. The machine 
aimits work 4 ft. in height under the cross-rail. The 
drive for these parts of the machine is independent of 
the drive already described, and is situated behind the 
machine, where the attendant is ehown standing. The 
cone pulley has four speeds, 4} in. broad. Four gear 
changes are carried on the headstock itself, thus giving 
sixteen speeds to the boring-bar for one countershaft 
speed. For the spindles in the milling headstock on 
the cross-rail only four speeds can be obtained, while 


there are three milling or drilling feeds, changeable by 
hand-lever, and reversible. 

The following table gives the various spindle speeds 
and feeds :— 


Combined Facing and Boring Headstock :— 
Facing speeds, in revolutions per minute, 48}, 34}, 24, 
17, 12}, 8, 6, 43, 3, 2, 14, 1. ‘ 
Facing feed, roughing, ;'; in. per revolution. 
Facing feed, finishing, i in. per revolution. 
Boring speeds, in revolutions per minute, 97}, 684, 
48, 333, 244, 17, 12, 84, 6, 4}, 3, 2. 
Boring feeds, } in., 4 in., yy in., yy in. per revolution. 
Drilling speeds, in revolutions og minute on drilling 
attachment, 233, 164, 117, 81. 
Drilling feed, +3, in. per revolution. 


Boring, Drilling, and Milling Headstock :— 
Boring and milling s is, in revolutions per minute» 
of 68, 48h, 3h 31, 23, 20, 15h, 14, 11, 10, 7, 64) 
44, 34. 24. 
Boring feeds, } in., § in., yy in., ;'; in. per revolution. 
Milling feeds, 14 in., 3 in., and 6 in. per minute. 
Head or Cross-Rail :— 
Milling speeds, in revolutions per minute, 121, 91, 
Milling feeds, ; in, ;y in., yy in. per revolution. 
ees s, in revolutions per minute, 158, 110, 
Drilling feeds, ;'s in., zy in., y}5 in. per revolution. 


The total weight of the machine complete is about 
40 tons. 








MESSRS. DRUMMOND BROTHERS’ 
MACHINE-TOOLS AT OLYMPIA. 

Tue machine-tools manufactured by Messrs. Drum- 
mond Brothers, Limited, of Rydes Hill, near Guild- 
ford, Surrey, have during the last few years become 
so widely known for their originality of design, as well 
as for the accuracy of their workmanship and the sim- 
plicity of their construction, that engineers will no doubt 
visit the makers’ stand at the International Motor-Car 
Show now open at Olympia, Kensington, hoping to see 
what advances have been made since the last exhibition, 
and whether any novelties are on view. Their hopes 
will not be poe cs for there are some special 
tools to be seen which must prove of particular interest 
to those who are on the look-out for machines suitable 
for general work, and particularly for garage repairing 
shops, or for model-makers who require appliances 
which can be driven by foot power. There are several 
of these machines, but the one which will probably 
attract the most attention is a radial drilling-machine 
capable of drilling holes up to 1 in. in diameter when 
driven by the foot, and this without any undue 
labour. On first thought one might be inclined to 
believe that such a performance was quite impractic- 
able, for, up to the present time, it has been found that 
holes up to g in. in diameter, or, perhaps, in extreme 
cases, up to 4 in. in diameter, are the largest that can 
be drilled with any degree of comfort with a foot-driven 
machine. An inspection of Messrs. Drummond’s radial 
foot drill will, however, convince anyone in doubt that 
a vastly wider range of usefulness been given to 
this class of machine than ever it possessed before. 
The general arrangement of the machine is shown 
in Figs. 1 and 2 on page 690, the former being a front 
elevation, and the latter an end elevation, showing the 
manner in which the drive is transmitted from the 
fly-wheel to the drill-head. .Fig. 3 is an enlarged 
perspective view of the drilling-head reproduced from 
a photograph, while Figs. 4 and 5 are two sectional 
views of the same. 

The machine has been specially designed to meet the 
wants of motor-repairers, but it is a generally useful 
tool, being, it is claimed, of.a greater capacity for 
ordinary work than any vertical drill of about the same 
spindle dimensions, &c. The makers have had a great 
number of inquiries from motor-repairers for a drill for 
foot-power, but with large capacity, because users of 
that class frequently have no motive power available, 
and if they have, much work has often to be done after 
the power is shut down, particularly at week-ends. 
The manufacturers found, while studying the matter, 
that there were no foot-driven machines in which the 
labour of driving was not excessive if any hole of a 
larger diameter than § in. wasattempted. They there- 
fore departed from old methods, and have produced a 
tool which will drill a hole 1 in. in diameter in cast 
iron at the rate of about 1 in. deep in 6 minutes with- 
out previously putting through a small drill. If a 
ys-in. or 4-in. hole be drilled previously, the drilling of 
the l-in. hole is, of course, made much easier. Ifa pin- 
drill be used, considerably larger holes than 1 in. can 
easily be machined if a §-in. hole is previously drilled 
for the pin drill. For small holes up to 4-in. indiameter 
it is claimed that the machine is much faster than an 
other similar machine, and for such the treadle-wor 
is very light. It will, ne doubt, be quite possible for 
anyone sufficiently interested in the matter to test 
practically at the Exhibition the power of the machine. 
The remarkable capacity of this drill is due to the 








reduction in friction resulting from the special arrange- 


ment of the drive and the construction of the moving 
parts, The drive is very direct, and a light belt is 
used, The bevel-wheels on the head have bail-thrusts, 
and anti-friction rollers are used for the fly-wheel 
spindle, 

For purposes of lowering and raising the radial arm 
of the machine a disc is used, which has a volute scroll 
projection cut on its face, and this disc is carried on a 
spindle which has a slight inclination given to it, as 
may be seen in the general view (Fig. 1), and in Fig. 2, 
in which the hand-wheel of the spindle may be seen on 
the right-hand side. The result of tilting the spindle, 
as shown, is that the portion of the face of the disc on 
which the scroll is cut is advanced forward at the top, 
and the projecting scroll engages with teeth cut on a 
rack on the pillar, while the lower portion of the volute 
on the disc clears the teeth on the rack. Thus by turn- 
ing the disc by means of the hand-wheel a continuous 
up or down motion of the table may be obtained. 

The arrangement of the driving-band on this machine 
is one of its special features. In radial drilling- 
machines in which the arm has to be raised or homed, 
and also to swing, the use of the well-known loop form 
of drive, which allows for these motions, is adopted, 
and a round belt is used. There is, of course, nothing 
new in this method of driving, but the arrangement in 
the machine in question is particularly neat and con- 
venient. The method adopted is best seen in Fig, 2, 
which shows how the different pulleys are placed. 
The driving and driven pulley centres are placed in 
line vertically with the centre line of the swivelling 
movement, and the angular movement of the belt, 
caused i Armes swivelling action of the driven pulley, is 
split up between the two pulleys. It has been found 
by experiment that this angular movement, which 
passes through the first and second guide-pulleys causes 
only a very slight amount of reduction or increase 
in the length of the belt, and causes no inconvenience 
whatever in driving. The object of this arrange- 
ment is to obtain simplicity and to allow the machine 
to which it is applied to be driven by foot-power. 
By this arrangement the friction caused by the use 
of two or more sets of bevel-wheels, frequently. em- 
ployed, is avoided. It will be seen that the guide- 

ulleys are made very wide to allow play for the 

riving-band, and that the face of each pulley has 
— grooves cut on it, which tend to keep the band 
steady. 

The axis of the driven pulley is in line with the 
slide for the drilling-head on the radial arm, the shaft 
which itdrives being made capable of sliding through 
the pulley in order to allow for the movement of the 
drilling-head on the radialarm. The arrangement 
of the sliding-head is clearly shown in the perspec- 
tive view, Fig. 3, and in the two sections, Figs. 4 
and 5, page 690. The drive is transmitted through 
mitre-gear, a with ball-thrust bearings to reduce 
friction. The bearings of the shaft at the driven end 
are formed on large lugs projecting upwards from the 
portion of the y of the radial arm, which fits round 
the central column. These lugs are made less than a 
semi-circumference round the column to allow of the 
swivelling of the arm and to prevent the loop of the 
bracket carrying the upper guide-pulley fouling. The 
arm can be swung at any angle up to 120 deg., and can 
be locked in position. The drill-head is moved along 
the arm by a steel machine-cut rack, a steel pinion, 
and a polished hand-wheel, the steel spindle running 
ina gun metal bushed steel raising and lowering-sleeve, 
The drill spindle is fitted with a best quality Westcott’s 
‘* Little Giant” rip drill-chuck, having a capacity 
from 0 to 4 in. his chuck will, however, hold 
tightly a 1-in. drill with a 4-in. shank, and drills from 
4 in. to 1 in. can be procured with shanks } in. in dia- 
meter. The revolutions of the drill spindle when 
treadling at 85 per minute are 50, 80, 100, 200, 300, 
and 400 per minute, but when small holes have to be 
drilled 500 revolutions of the drill spindle per minute 
can be attained if the treadling is done at the rate of 
95 per minute, which is really not an excessive speed. 
The maximum error of workmanship allowed in these 
tools is T von in. 

The leading dimensions of the machine are as 
follow :— 








Working surface of table top 23 in. by 12 in. 
o 9 front ... 23 ,, by 10,, 
” - back 23 ;, by 10,, 

Number of L slots ... . top surface, 6; 

back, 5; front, 5 

Distance of end of table from 
column £m ; tae = 25 in. 

Greatest distance centre of spindle 
to column ... it = dee 22 ,, 

Drills to centre of circle diameter 44, 

Travel of head onarm __..... te 18 ,, 

Greatest height from table to 
chuck ase sh Foe sal ii 

Arm will raise and lower ... dl > 

Sensitive movement of spindle ... 4, 

Total adjustment for height se 104 ,, 

Radial movement of arm ... 120 der. 

Radial movement of arm from 
centre position ... ;  &e 

Diameter of fiy-wheel 21 in. 
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LONDON ELECTRIC POWER SUPPLY. 


(See Page 691.) 
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Weight of fiy-wheel... j 100 I 

Size of fast and loose pulle 9? in. by 24 in. 
Speed fast and loose pulleys should 

... 90 revs. per min. 


xi- 
of 720 Ib. 


run ... a fet pa 
Total weight of machine, appro 
Height over all 5 ft. 8 in. 


There has for a long time been felt a want by model- 
makers, ennteum, ant makers of light machinery for 
a thoroughly reliable lathe, capable of turning out a 
great variety of small work, simple in action, strong 
and rigid in construction, and at the same time 
moderate in cost. These requirements appear to be 
fulfilled to a remarkable degree in a new type of tool 
exhibited by Messrs. Drummond. This is what the firm 
call their ‘*‘ Model-makers precision lathe.” It is illus- 
trated in a 6, opposite, which is a reproduction from 
a photograph, and shows the tool very clearly. The 
lathe has 4-in. centres, and was designed to take 
the place of many of the cheap lathes supplied to 
amateurs and model-makers, which are frequently 
of little use, owing to their bad workmanship and in- 
accuracy. The lathe exhibited, ee very low in 
price, is of first-class workmanship throughout, and 
2 to have very quickly met with approval, 
ough it has been only a short time on the market. 

In general design the tool follows somewhat the lines 
of 5 watch and clock-makers’ precision lathe, but is 
of heavier construction. Being designed primarily for 
small work, it is not back-geared, but as it has a speed 
cone of unusual size, and a fiat strap is used, sufficient 
wer can be obtained for all ordinary model-work. 
or this class of work, too, it is of more im ce to 
have a tool capable of turning out a —- variety of 
work than one capable of undertaking a heavy job occa- 
sionally, The lathe we illustrate has, therefore, only 





‘ports are cut. 


been made fully self-acting, and screw-cutting, and both 
the saddle and the cross-slide of the slide-rest are fitted 
with T-slots, and a slotted le-plate which fits the 
cross-slide is also provided. © advan of this 
will readily be understood, for with the lathe all plain 
milling work can be done, and many boring jobs, 
otherwise difficult, are made easy. For instance, 
the following work can easily be carried out, as 
shown by the illustrations, Figs. 7, 8, 9, and 10 on 
page 687:—In the first of these the saddle is 
arranged for turning a ball, the saddle being revolved 
until the axis of the cross-slide cuts through the lathe 
centre line, and the slide-rest’ clamp is tightened just 
sufficiently to allow the slide to revolve. Fig. 7 re- 
presents the method of fixing a small cylinder for the 
milling of the steam and exhaust ports. In this case 
i 
cylinder, these being as thick as the distance between 
e ports, and they can be removed one by one as the 
Fig. 9 shows the position when turning 
a hollow radius in the face of a pulley, while Fig. 10 
illustrates the method of milling a keyway in a small 
crank-shaft. 
The bed of the lathe is of hollow circular form, as 
will be seen by our illustration, and is very strong and 


rigid. It is ground to limit of error of i000 in. The 
mandrel is of steel, 1 in. in diameter in the bearings, 
and is ground dead true after turning. It runs in 
hard gun-metal adjustable bearings, and the back- 
thrust is taken on two flat friction-washers, which the 
makers claim run quite as eeasily as ball-bearings, 
and are much more satisfactory. e mandrel nose is 
?-in. standard Whitworth thread, bored No. 1 Morse 
taper for the centres, which are of cast steel, hardened 
and ground, and made interchangeable. The poppet- 


ng-pieces can be put in, as shown, under the | par 


head is fitted with a steel barrel and polished steel 
hand-wheel, and has a set-over adjustment for long 
slight taper work. The barrel is keyed, and does not 
revolve. 

It will be noticed that an important feature of the 
lathe is the saddle, which is formed as a surfaced | - 
slotted boring-table for large boring work. The slide- 
rest, which is also formed into a | -slotted plate for 
holding work for milling, is fitted on the saddle. A 
self-contained tool-holder is used, which throws no 
strain on the central bolt, and which can be removed for 
milling or when small boring operations are being carried 
out. The slide has Y-guides, and provision is made 
for taking up wear. The cross-slide is graduated, 
and can be turned to any angle ; it can also be adjusted 
for height, the saddle being capable of being revolved 
tly round the bed, and may be locked at any 
angle without disturbing the adjustment for sliding. 
The lead-screw runs the full length of the bed and 
is placed in the centre of the latter. It is therefore 
completely out of the way of dirt and chips. The 
screw-nut is of gun-metal, and is easily renewable. 
The lever clutch for the lead-screw can only enter in 
one position, which is an advantage when cutting 
odd pitched screws, or when there is any danger of 
“* crossing.” There are nine change- wheels, with which 
the following threads per inch may be cut : 5, 6, 7, 8, 
9, 10, 11, 12, 14, 16, 18, 20, 24, 32, 40, and 48, all of 
which are standard Whitworth threads. In addition 
to these, a great variety of odd and fine threads may 
be cut, and all screws can be cut either right or left 
hand, a reversing wheel and secon « rant being 
provided for the . All gear-wheels are cut 
from solid blanks on automatic machines. Each lathe 
is provided with a face-plate and driver-chuck com- 
bined, tool-steel coned centres, one angle-plate, one 
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Fie. 11. Turret ArracuMrnt For LatHe. 


bolt for the.same, and spanners. The following are 
the leading dimensions of the machine :— 


Length over all 2 ft. 11 in. 
Breadth ate 8 in. 
Approximate weight 145 Ib. 
Length of bed a 2 ft. 4 in, 
Diameter of bed 3 in. 
Height of centres... aoe sr 45, 
Diameter of work admitted over 

bed ... ms se el 8 
iameter of work over saddle 6,, 
Length between centres ... ” 
Diameterof mandrel nose... __... 2» 
“bread on nose, standard Whit- 
_ worth we. m.. asi 10 per inch 
Size of centre hole ... ... No. 1 Morse taper 
Diameter of s cone ...6 in., 44 in. to 3 in. 
Ureadth of belt oi = ‘ak lin. 
Jimensions of working surface of 
_ milling-table di ie .. 4in. by 6in. 
Dimensions of sliding milling-table 6} in. by 3 in. 


If required, a foot-motor, with heavy fly-wheel, to 


screw to the floor can be provided, as well as a counter- 
shatt for power. 

in addition to the tools referred to a very handy 
and useful form of turret attachment for ordinary 
la: nes 18 on view at this stand and is illustrated in 
Fiy. 11, above. It is very powerful and of the 


he cagon type, and can easil removed from the 
cross-slide when not required, leaving the lathe as a 
high-speed engine lathe with the pats slide-rest. The 
varret can be fitted either with the tool equipment 


shown for dealing with chuck-work, or may be fitted 
with box tools, &c., for bar-work. 

The difference between the turret shown and other 
turret attachments lies in its greater size and power, the 
broad and heavy slotted cross-slide of the Drummond 
high-speed lathe giving opportunity for a full-sized 
turret. It is arranged automatically to trip the lathe- 
feeds at any desired point for each position of the 
turret, and all the forty-one feeds are available for 
self-acting sliding of the turret. It can be thrown out 
automatically by means of the lever shown on the 
saddle, which lever is operated by a cross-lever actuated 
by an adjustable screw on the stop-bar, which draws 
the stop-bar a short distance lengthwise when the 
screw meets the adjustable stop on the lathe-shears. 
The stop-bar revolves as the turret turns, and brin 
@ separate screw opposite the stop as each face of the 
turret is brought to on the work. ‘The lever has 
on its end a catch which, working intoa ratchet on the 
friction-grip, throws this out when the endwise move- 
ment of the stop bar takes place, 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, November 10. 
Tue favourable outcome of the Presidential election 
has exerted a powerful stimulus on trade and manu- 
facturing conditions. A large volume of business was 
placed conditionally on the continuation of the present 
administration. Much of this business is now coming 
out,and mills, shops, and factories are resuming activity. 
Naturally some doubts are expressed as to the con- 
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tinuance of this activity, but there are no substantial 
reasons for believing that there will be any cessation 
of orders. The Republic Iron and Steel Company will 


soon blow in three - TheChicago, Milwaukee, 
and St. Paul Railway has placed an order for fifty 
locomotives. The Municipality of New York bas placed 
an order for 83,000 ft. of 6-in. lock-bar pipe, which 
will k the East Jersey Pipe Works running one 
year. e United States Steel Corporation is prepar- 
ing to quarry rather than mine ore by removing the 
surface ground, and mining » ~peees will then be 
conducted on a much larger scale. 

The Youngstown Iron and Steel Roofing‘ Company 
is rebuilding its large plant, which was destroyed 
by fire some time ago. Other industrial plants are 
being putin order to start up at an early date. Prices 
have not changed, and a large volume of business has 
been transacted tentatively—that is, the work is to 
be done in case conditions warrant. The general 
tone of the market is much stronger, and all indica- 
tions point to a moderate improvement. Four blast- 
furnaces hitherto operated at Donora, Pa., by the 
Carnegie Steel Company have been transferred to the 
American Steel and Wire Company. As there:is no 
accumulation of stocks — pig iron will feel 
the benefit of any demand that may be made. Plans are 
now being laid for winter work on a large scale, but it 
is impossible to predict at this writing the volume or 
character of the business. The Brooklyn Rapid 
Transit Company is in the market for a large tonnage 
of rails and other material to be used on its elevated 
system, which will be an extensive undertaki A 
large amount of bridge-building is at present bei 
arranged for, which will materially help the mills 
out on their winter business. There are rumours that 
orders will soon be placed for 400,000 tons of steel rails 
wl es systems, but no definite information is at 


nd. 

There has been no improvement in ore, and the 
season is almost over. It is estimated that the ship- 
ments for the season will reach 25,000,000 tons. Plans 
for next yedt’s ore consumption indicate that demand 
will return to normal. e car and locomotive sho; 
are looking for a large volume of orders during the 
next few weeks. Cars are scarce—that is, idle cars— 
and orders are now in sight for large additions to 
rolling-stock. 





Siemens StarrorpD Enoiwexrinc Soomry. — This 
society oqened its 1908.9 session on the 28th ult., at the 
Siemens Institute, when Mr. F. W. Schiller, the new 
President, delivered his inaugural address. Mr. Schiller 
took for his subject ‘‘ Combustion in Theory and Prac- 
tice,” considering the laws involved and modern methods 
of conforming with them. 





New Mars.—Mr. Edward Stanford, Long Acre, W.C., 
has recently published four new ma Turkey, the 
Persian Gulf, and Central America. The two of Turkey 


are of the Gallipoli and the Salonika districts respec- 
tively, reproduced to a scale of 1 in. to 3.95 miles, or 
1: 266,000 and are compiled and produced by the Topo- 
graphical Section of the Genéral Staff of the War Office. 
At the present time additional interest, of course, attaches 
to maps of these districts. The price of each of these 
maps is 2s. 6d. net. The map of the Persian Gulf and 
adjacent countries is reproduced to a scale of 1 in. to 64 
miles, while that of the Central American States is to a 
scale of 1 in. to 26.909 miles. These maps are also com- 
ream | the Topographical Section of the War Office 

- Staff, and are priced 1s. 6d. and 2s, net respeo- 
tively. 
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ROYAL METEOROLOGICAL SOCIETY. 


THE first monthly meeting of this Society forthe current 
session was held on Wednesday evening, the 18th inst., 
at the Institution of Civil 7 eo Great George-street, 
Westminster, Dr. H. R. , President, being in the 
chair. Mr. H. Harries gave an account of the - 
ings at the twenty-fifth anniversary of the German 
Meteorological Society, which was held at Hamburg on 
September 28 to 30, and which he attended as the repre- 
sentative of the Royal Meteorological Society. 

A paper on an ‘‘ Investigation of the Electrical State of 
the Upper Atmosphere, made at the Howard Estate Obser- 
vatory, Glossop,” under the joint authorship of Mr. W. 
Makower, Miss M: White, and Mr. E. Marsden, of the 
Manchester University, was read by the Secretary. There 
exists under normal atmospheric conditions a potential 
gradient in the atmosphere surrounding the earth. The 
earth being negatively charged with respect to the air, a 
continuous electric current flows from the upper atmo- 
sphere to the earth. It follows therefore that a kite 
attached to an earth-connected wire will tend to assume 
the potential of the air surrounding it, and an electric 
current will flow continuously down the wire to earth 
through the winding-machine to which the wire is attached. 
The experiments described in the paper weré undertaken 
with a view to determining the magnitude of this cur- 
rent when the kite was at different heights above the 
ground. The authors found that in general a high wind 
produced at a given altitude an abnormally high value of 
the current flowing down the wire. Whether the action 
of the wind is to be accounted for by the greater volume 
of air which passes in a given time over the sails of the 
kite, so giving a greater volume of air from which elec- 
tricity is collected, or whether thejaction of the wind is 
to be attributed to electrification by friction, the authors 
find it difficult to say ; but there is no question that the 
velocity of the wind does play an important part in deter- 
mining the current flowing down the kite wire. In further 
confirmation it may be added that observations made with 
a captive balloon in very calm weather gave abnormally 
low values for the current. 

A paper by Captain C. H. Ley, describing the balloon 
observations which he made at Birdhill, Co. Limerick, 


during July and August, 1908, was also read by the}4 


Secretary. These observations were carried out on behalf 
of the Joint Kite Committee of the Royal Meteorological 
Society and of the British Association. Captain Ley, in 
this paper, gaye full details of the observations made on 
twenty-five pilot balloons, seven of which carried register- 
ing instru t The thod employed is similar to 
that known by surveyors as the subtense method —that is, 
obtaining the range of a known vertical bar by observa- 
tion of the angle subtended by it at the theodolite with 
an eye-piece micrometer. In this case the bar is the line 
joining a hydrogen balloon and a comparatively heavy 
air filled balloon, and the balloons appear as discs 
to be bisected simultaneously by the fixed and movable 
wire in the diaphragm. everal balloons were ob- 
served to a horizontal distance of 24 miles. Two of the 
balloons dropped in the River Shannon ; these were sent 
up in exceptionally calm atmosphere, and Captain Ley 
considers that the river had a suction effect upon them. 
The immediate neighbourhood of stratus or cirrus cloud 
arene to cause a collapse of vertical velocity, and, gene- 
rally speaking, the highest horizontal velocity of wind 
appears to occur bslow the cirrus level. A feature deve- 
loped during the course of the experiments was the obser- 
vation of the balloons at night by means of naked acety- 
lene lights. After some trouble these proved quite suc- 
cessful, gave long runs with less risk of bsing lost in small 
dlouds, and afforded points of light which could be o 
served with great accuracy. 








Wootwicu Foorway TunneLt.—At the meeting of the 
London County Council on the 10th inst. it was decided 
to construct a tunnel for foot traffic under the Thames, to 
connect North and South Woolwich. The scheme adopted 
is estimated to cost 112,000/. It includes stairways of 
sufficient size to allow, if thought desirable later, of the 
sagen of lifts. The annual cost of maintenance would 

e, according to estimate, 2500/. 


Exatsirion OF SMOKE-PREVENTION APPLIANCKS.—An 
Exhibition of Smoke-Preventiin Appliances, promoted 
by the Sheffield Federated Health Association, will be 
held in the Corn Exchange, Sheffield, from March 1 to 
20, 1909. Particulars may be obtained from the secretary 
of the Association, 45, Bank-street, Sheffield. The Asso- 
ciation is composed of individuals and voluntary organisa- 
tions interested in the promotion of healthier living con- 
ditions. As a mot‘o they have the words, ‘‘A pure 
atmosphere and heslthy homes,” and they should fave 
the fullest supp rt in their efforts to provide these in a 
town with an atmosphere so notorious that it has been 
often designated as the ‘‘ st burbs of Hell.” 


Lieut Rattways Acr, i896.—The Board of Trade 
have recently confirmed tie undermentioned Orders 
made by the Light Railway Commiesioners :—(1) Tickhill 
Light Railway (Awendent and Transfer) Order, 1908, 
further extending the priod for the compulsory pur- 
case of lands and for che completion of the railways 
and works thereby authorised, and authorising the 
transfer to the Grrai Northern Railway Company of the 

owers conferred by those Orders on the Tickhill Light 

iilway Company, and giving powers for the construc- 
tion’ of additional lines, and for other pu (2) 
Barton ahd Immingham Light Railway Order, 1908, 
acthorising the construction of a light railway in the 
county of Lincolo (parts of Lindsey) from Barton to 


Immingham. 





NOTES FROM THE NORTH. 
Guiascow, Wednesday. 

Glasgow oe Market.—Last Thursday morning the 
pig-iron market opened quietly, and Cleveland warrants 
were done at from 49s. . to 493. . cash, and from 
50a. 2d. to 503. 14d. to 503. 2d. three months. The turn- 
over was 5000 and closing sellers quoted 493. 7d. 
cash, 493. 94d. one month, and 503. 2d. three months. In 
the afternoon the tone was weak, and some 7000 tons of 
Cleveland warrants c ed hands at 493. 3d. and 
493. 4d. cash, and 493. 10d. and 493. 11d. three months. 
The close was a shade firmer, with buyers over at 
493, 44. cash and 493. 11d. three months, and sellers at 
493. 44d., 492. 744., and 503. three months. On Friday 
morning a strong tone prevailed, and Cleveland warrants 
advan in price. The business amounted to 3000 tons 
at 493, 84. and 493. 74d. cash, 49s. 9d. and 493. 944. seven 
days, and 503, 1d. one month. The session closed firm, 
with sellera quoting 493. 104d. cash, 503. 2d. one month, 
aud 50a, 6d. three months. In the afternoon the market 
was rather weaker, and the total business of 4500 tons of 
Cleveland warrants was done at from 503. 3d. to 503. 14d. 
to 503. 2d. three months. Closing quotations were easier 
at 493, 84d. cash, 503.°one month, and 503. 3d. three 
months sellers. On Monday morning business was at a 
standstill, but the tone of the market wassteady. Sellers 
of Cleveland warrants quoted 493. 9d. cash, 503. one month, 
and 503. 4d. three months, and there were sellers of hematite 
at 593. 3d. one month, but no buyers. At the afternoon 
session the market was weak, and 3500 tons of Cleveland 
warrants were dealt in at from 493. 6d. to 493. 44d. four 
days. Closing quotations were 49s. 44d. cash, 493. 7d. 
one month, and 50s. three months sellers, with buyers at 
1d. leas for the former, and 14d. less for each of the other 
positions. On Tuesday morning the market again 
showed a decline and Cleveland warrants were done 
down to 493. 2d. and 493. 14d. cash, with sellers over, and 
at 493. 5d. one month, with closing sellers at 493.4d. The 
turnover amounted to 5000 tons, and at the close sellers 
of three months iron quoted 493. 84d. In the afternoon a 
fairly steady tone prevailed, and 4000 tons of Cleveland 
warrants were dealt in at 493. 14d. cash, 493. 4d. one 
month, and 493. 94. and 493. 8hd. three months. Closing 
uotations were a shade firmer, with sellers at 492. 2d. 
cash, 493. 44d. one month, and 493. 9d. three months. 
When the market opened to-day (Wednesday) the tone 
was again firm, and about 2000 tons of Cleveland warrants 
changed hands at from 493. 24d. to 493. 34d. cash, and at 
493, 5d. one month.. At the close sellers quoted 
493, 34d. cash, 493 64d. one month, and 503. three 
months. In the afternoon the market remained steady, 
avd Cleveland warrants were put through at from 
493. 2d. to 493. 34d. cash, at 49s. 24d. seven days, 
493. 5d. and 493. 6d. one month, and 49s. 104d. three 
months. The business amounted to 5500 tons, and 
closing sellers were unchanged at 4s. 34d. cash and 
493. Ghd. one month, bub 14d. easier at 49s. 10}d. three 
months. The following are the market quotations for 
makers’ (No. 1) iron:— ayde, 61s.; Gartsherrie, 61s. 6d.; 
Summerlee and Calder, ; Langloan, 683.; and Colbt- 
ness, 893. (all shipped at Glasgow); Glengarnock . 
Ardrossan), 62s.; Shotts (at Leith), 62s.; Carron (at 
Grangemouth), 63s. 6d. 

Sulphate of Ammonia.—A quiet tone still prevails in 
the sulphate of ammonia market, with only a moderate 
inquiry. The price quoted pend is 117. 5s. per ton for 
prompt delivery, Glasgow or Leith. 


Scotch Steel Trade.—No improvement of any kind can 
be reported in the Scotch steel trade this week, and 


b- | makers are finding great difficulty in ey! their works 


in anything like decent employment. In some of the 
establishments only part of the heavy mills are running. 
Specifications for shipbuilding material are exceeding: y 
scarce, and so also are those for other sections. The 
demand for structural material has slackened off some- 
what, but orders on hand keep these departments fairly 
well employed. The all-round inquiry is very poor, and 
export business is rather below the average. een com- 
petition still prevails, but the official rates are unaltered, 


Malleable-Iron Trade.—No change has taken place in 
the malleable-iron trade of the West of Scotland, and 
fresh business is almost an unknown F peg 4 Specifica- 
tions against contracts are very hard to get, but one or 
two inquiries at mgr in the market will, if business 
results, have the effect of improving matters a little. 

Scotch Pig Iron.—The increase in demand for Scotch 

ig iron reported last week still continues, and makers 
ove sold some large quantities of material. A good tone 
prevails and prices are firm ; in fact, producers generally 
are able to get an advance on recent quotations. Hema- 
tite has also been in good demand during the past week, 
and orders for some fairly — lots have been —— by 
local consumers for delivery during the next five or six 
months. 

Shipbuilding; —It is reported that the Fairfield Ship- 
building and Engineering Company, Limited, Govan, 
have received an order for the construction of the three 
steamers which the Zeeland Steamship Company require 
for the service between Queensborough and Flushing.— 
Messrs. William Denny and Brothers, Dambarton, have 
pee De gp to build a ayy iz 9 — nes oo 
weight carrying capacity for Messrs. P. Henderson an 

.. & iw. This vessel, which is for the Glasgow, 
Liverpool, and Rangoon trade, is to be of similar design 
to the Bhamo, built last year by Messrs. Denny, but is 
to be rather larger.— Messrs. Alley and MacLellan, Pol- 
madie, have received orders for three steel barges for 
foreign owners. 


_ Scotch Steel ani Iron Imports.—The registered quan- 
tities and value of various iron and steel manufactures 





imported into the ports of Aberdeen, Dundee, Glasgow, 
Grangemouth, end Leith during the month of October 
1908, areas follow :— 


Description. Tonnage. Value. 
£ 
6,569 
4,643 
4,415 
5,645 


1143 
657 
449 
743 


2992 


Iron wrought in bars, &c. 

Steel wrought in bars, &c. we 
Iron and steel hoops and strips. . 
Iron and steel plates op a3 


Totals 21,272 





NOTES FROM SOUTH YORKSHIRE. 
8 , Wednesday. 
Trouble with the Ironfounders.—Serious trouble is 
threatened in the moulding trade of Sheffield and di. 
trict owing to the notification of the Federation of Engi- 
neering Employers of a reduction in the moulders’ wages 
of 2s. per week, to date from the 26thinst. This has been 
refused by the men, and a somewhat serious crisis has 
arisen. The whole of the big engineering works who 
manufacture steel and iron castings in the diatrict, with 
one important exception, are in the Federation, and have 
agreed upon concerted action. It is pointed out that two 
ears ago, when the iron trade was on the crest of the 
m, the moulders claimed and received an advance of 
23. per week. Then came the collapse, which has been of 
abnormal duration, and during which the foundries have 
been most seriously affected. In the hopes of a revival this 
autumn the employers delayed to force a reduction. This 
revival, however, has not taken place, and the masters 
now express themselves determined to enforce their 
demands or close down. They point out that during 
various periods of good trade during the past eighteen 
years the moulders have gained an advance of 63. per week 
in three successive periods, in addition to an hour’s 
reduction in their hours of labour. Yet, in bad times, 
they have persistently refused to meet the masters in 
return. Some 1200 men are affected. 


Iron and Steel.—No change of note is to be reported 
in the position of the iron and steel trades of the district. 
Lincolnshire iron-masters met on Friday, but decided to 
make no change in quotations. The substantial rail orders 
which have recently come to hand have had their effect 
in strengthening hematites. At the big East End works, 
however, matters are showing but little sign of improve- 
ment. Though every effort is being made, by working 
short time, to keep as many men as possible from joining the 
ranks of the unemployed; men are still being discharged. 
The demand for forgings ‘and castings is at a low ebb, 
and will continue so until there is a marked improvement 
in the shipbuilding industry. The placing of the orders 
by Sir Christopher Furness for six vessels on the East 

‘oast will mean a certain amount of work in the future, 
but at present business in tools, files, castings, and forgings 
is almost non-existent. 


South Yorkshire Coal Trade.—A heavy contract has 
been made by the Denaby and Cadeby Collieries Com- 
pany for the supply of 220,000 tons of screened coal, nuts 
and slack, to the Cunard Steamship Company. The price, 
which is below the average, is 10s. 9d. per ton delivered 
in Liverpool, and the contract will run for twelve months. 
The steam-coal trade grows weaker with the advancing 
season, and though most of the pits are making only four 
days a week, —— are ample. Prices at the pit range 
from 93. 3d. to 93. 6d. per ton. Best slacks and coking 
fuel are selling well, good qualities making from 6s. to 
63. 3d. per ton. Commonslacks find a readier market now 
that the Lancashire cotton dispute is settled. There are 
still, however, considerable stocks on hand. The house 
coal le has received a slight impetus owing to the 
colder weather. Sales in Lancashire and the neighbour- 
ing counties have improved, and a fair business is also 
being done in London with the South Coast. Current 
ary are as follow:—Best hand-picked, 11s. to 12s. ; 

t house coal, 103. to 11s. ; large house nuts, 103, to 11s.; 
washed house nuts, 93. to 103.; seconds house coal, 83. 6d. 
to 9s. 6d.; cheap house coal, 5s. to 6s. 6d.; small nuts, 
53. 6d. to 7s. 








Tue Russian Iron SynprcaTe.—According to the 
Petersburger Zeitung, the formation of the South Russian 
Iron Syndicate, about which so many conflicting state- 
ments have been circulated, and with reference to the 
formation of which the negotiations have certainly been 
pending for a very considerable time, is now understood 
to be finally settled. All the firms concerned have 
now, it is asserted, signed all the necessary agreements. 
The management of the new trust has been entrusted to 
M. G. A. Bunge, eral director, M. J. J. Jasinkownz, 
and M. Po:zjet. The Government is understood not to 
have encou the formation of a trust within the 
metal industry, and not to have given any undertakings 
whatever in connection with the movement. 


Tue “Four-Incn” Racg.—A large chart has been issued 
by the Royal Automobile Club, showing the performances 
of the cara in the recent international *‘ Four-Inch ” race 
throughout the run. The chart is drawn to a vertical 
scale repreeenting miles, and a horizontal scale of minutes ; 
and cprting from the left-hand bottom corner a curve 
has been drawn to represent the performance of each 
car. The diagram thus shows at a glance the distance of 
cars apart at any point, the passing-points, &c., the laps 
and timing-points being marked. The curves for the 
Hatton and the two Darracq cars, that came in close 
together at the finish, show wonderful uniformity of per- 
formance. The chart forms quite an interesting method 
of recording the behaviour of the cars throughout the race. 
It may be obtained from the Royal Automobile Club ¢ 
the price of half-a crown, 
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NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 
The Clsveland Iron Trade.—Shipments of pig iron are 
on @ satisfactory scale for this season of the year. So far 
this month they average nearly 4800 tons per working 
day, as compared with a daily average of close on 3950 
tons to the same date last month, and an average of a 
little over 5900 tons per working day for the —~ p4 
ing part of November last year, when a good deal of iron 
was being sent to the United States. A fair amount of 
business is passing in pig iron, but outside speculation in 
warrants is causing fluctuations in values of Cleveland 
iron, and has checked forward business. No. 3 g.m.b is 
493. 6d. for early f.0.b. delivery, and both makers and 
merchants have sold at that figure. No. 1 is 523. ; 
No. 4 foundry, 483. 6d.; No. 4 forge, 47s. 6d.; an 
mottled and white, each 463. 94. There is not much doing 
in hematite pig, and prices are easier, owing to merchants 
who have deliveries about to fall due iron on 
the market. Second hands are now anxious to dispose of 
Nos. 1, 2, and 3 East Coast brands at 563. 64. for early 
delivery, and come of them would accept as low as 563. 
Producers, however, are well placed, and, as a rule, they 
adhere to 57s, for mixed numbers. Spanish ore has been 
lowered in price for early delivery, but for next year’s 
business values are still on the basis of 163. ex-ship Tees 
for Rubio of 50 per cent. Sales for Rubio of early delivery 
have occurred at 15, 9d., and even rather less. Freights 
are now very the latest fixture reported Bilbao-Mid- 
dlesbrough being 33. 9d. Local consumption of coke con- 
tinues heavy, and medium blast-furnace qualities stand 
at 16s. delivered here. Middlesbrough warrants are 
493. 3d. cash buyers. 


Manufactured Iron and Steel.—Better accounts are 
given of the manufactured iron and steel industries, and 
quotations for several descriptions tend upward. Cer- 
tainly there is more doing than for a considerable time 
past, and Sir Christopher Furness’s announcement of his 
intention to build, on his co-partner principle, twenty 
ships should have a very beneficial influence on the 
finished iron and steel tzades. Common iron are 71.; 
best bars, 7/. 7s. 6d.; best best bars, 7/. 153.; packing 
iron, 52. 10s.; iron ship-plates, 62, 7s. 6d.; iron ship-angles, 
7l.; iron ship-rivets, 7. 3s. -; iron girder-plates, 
6/, 12s. 6d.; iron boiler-plates, 77. 7s. 6d.; steel bars, 
6l. 7s. 6d. ; _ship-plates, 6/.; steel ship-angles, 
5l. 128, 6d.; steel boiler-plates, 7/.; steel strip, 67. 12s. 6d.; 
steel hoops, 6/. 17s. 6d.; and steel joists, 57. 15s.—all 
less the customary 24 per cent. discount. Cast-iron 
chairs are 3. 10s.; cast-iron columns, 6/. 103. ; light iron 
rails, 62, 15s. ; heavy steel rails, 5J. 15s.; and steel railway 
sleepers, 62. 10s.—all net cash at works. Iron or steel 
galvanised corrugated sheets, 24 gauge, in bundles, are 
12/. 10a. to 12/. 12s. 6d.—less the usual 4 per cent. f.o. b. 


Engineering.—A circular has been issued by the engi- 
neering firm of Messrs. Richardsons, Westgarth, and Co., 
Limited, of Middlesbrough, Hartlepool, and Sunderland, 
to the shareholders, ren ge | that, owing to the pro- 
longed strike, no dividend will be paid. The directors 
hops soon to be able to issue the balance-sheet, unless it is 
decided to make up their accounts to Dacember 31 next, 
in view of negotiations at present in progress as to a 

roposed amalgamation of certain marine engineering 

usines3es on the North-East Coast, which, if carried out, 
would involve the taking of stock at that date. The 
directors were unanimously of opinion that the proposed 
amalgamation would be greatly to the advantage of the 
marine gee industry on the North-East Coast. 
and should the proposal mature the entire scheme would 
be submitted to the debenture-holders and shareholders 
of the company for their approval. 





REINFORCED-ConcrkeTE WatzeR-Pires.—A contract has 
just been awarded to the Columbian Fire-Proofing Com- 
pany, Limited, 87, Union-street, Glasgow, for 94 miles 
of reinforced - concrete water-pipe3 on the ‘‘ Bonna” 
system, for the Clydebank and District Water Trust’s 
new scheme. The greatest head to be provided for is 
280 ft. We understand: that the reinforced-concrete 
pipes showed a saving of 550/. per mile over the corre- 
sponding price for cast-iron pipes. ¢ 

Contracrs.—The Jersey Granite Company, Limited, 
have lately placed an order with Measrs. Goodwin, 
Barsby, and Co., Ss. Margaret’s Iron Works, Laicester, 
for a granite crushing, elevating, .and screening machi- 
nery for a minimum of 50 tons per hour of broken stone. 
The plant is electrically-driven, power being generated 
by suction gas plant. The conveying and delivering-gear is 
of a capacity of 300 tons = hour.—Messrs. Andrews and 
Cameron state that they have recently received orders for 
evaporating plant for three steamers being engined by 
Messrs. Rankin and Blackmore, Greenock. 





__ Directory or ManuracrurErs, &0, ON THE NoRTu- 
EASTERN RatLway.—The commercial agent of the North- 
Kastern Railway, Mr. H. D. Dryden, has re-issued from 
his office at York the Directory of Manufacturers, Whole- 
sale Importers, and Exporters on the North-Eastern 
Railway system, which when firat issued was widely 
welcomed. This publication, which is another evidence 
of that commendable idea of the agency to promote the 
interests of all the railway company’s clients and to 
further the trade of the district, is a comprehensive pub- 
lication, including about 27,000 entries. It can be had 
from Mr. Dryden gratuitously, and will be of service not 
only to firms in the district, indicating possible sources at 
hand for the obtaining of open but should be useful to 
others, especially those who are considering desirable 
localities for new works. 





NOTES FROM THE SOUTH, WEST. 

Cardif.—The market for steam-coal has shown a little 
more strength, but there is still room for improvement. 
The best large has made 14s. 3d. to 14s, 9d. per ton, while 
secondary qualities have ranged between 13s. and 13s. 9d. 
per ton. House coal has maintained late rates; the best 
ordinary a have been quo‘ed at 14s. 6d. to 15s. 6d. 
per ton o. 3 Rhondda large has made 17s. 6d. 
per ton. Foundry coke has been quoted at 17s. 6d. 
and furnace ditto at 15s.'6d. to 16s. 6d. per 
regards iron ore, Rubio has made 14s. 9d. to 15s. 
iatin Tretia in of 50 per cent. of iron, and charges, 
to) freight, insurance, &c., to Cardiff or Newport. 

The Bristol Channel.—The American fleet now cruising 
round the world is expected to coal in the Bristol Channel 
in January. The fleet, comprising 16 battleships and 
other vessels, will, it is anticipated, anchor in Barry 
Roads, and coal from barges. The American Govern- 
ment is purchasing between 20 000 and 30,000 tons of best 
Cardiff steam 

The Swansea Valley.—The demand for steel has been 
about normal, and stocks are stated to be low. The tin- 
plate works have been well employed. 


South Wales Coal.—The exports of coal from the six Ital 


principal Welsh ports—Cardiff, Newport, Swansea, Port 
Talbot, Neath, and Lianelly—in the ten months ending 
October 31, this year, were as follows :—Cardiff—Forei 

13,978,899 tons ; coastwise, 2,344,928 tons ; total, 16,323, 

tons. . Newport—Foreign. 3,234,903 tons; coastwise, 
646.689 tons; total, 3,881,592 tons. Swansea—Forei 

2,419,461 tons; coastwise, 200,795 tons ; total, 2,620,256 
tons. Port Talbot—Foreigo. 939,676 tons; coastwise, 
339.781 tons; total, 1,279,457 tons. Neath—Foreign, 
107,936 tons ; coastwise, 205,885 tons ; total, 313,821 tons. 
Lianelly—Foreign, 169,622 tons; coastwise, 44,877 tons ; 
total, 214,499 tons. The aggregate ex for the whole 
ten months were accordingly 24,633,452 tons. 


Dowlais.—The iron and steel works have had a larger 
output than for some time past, and practically full time 
has been worked in the Bessemer department. The Goat 
Mill has turned out a large tonnage of heavy steel rails 
together with steel sleepers for India. Lighter steel 
rails, fish-plates, and angle-iron have been made upon a 
large scale at the Big Mill. The outlook for the winter 
is considered to have improved. 


ne ot nt ae come seocting. | ot : hee 
arry Graving-Dock an neering Company, Limi 
was held at Cardiff on Saturday, Mr. TR Thompson 
presiding. In moving the adoption of the rape, the 
chairman referred to the improved position of the under- 
taking, notwithstanding extreme depression in shippin 
and very keen competition. The report was adopted, 
and a dividend was declared at the rate of 9 per cent. per 
—" 25007. was placed to reserve, and 20,181/. carried 
orward. 





ACCIDENTS IN FactTorigs AND WorkKsHOPS —The Home 
Secretary has appointed a Departmental Committee to 
inquire into the causes and circumstances of the increase 
in the number of reported accidents in certain classes of 
factories and workshops and other premises under the 
Factory Acts, and to report what additional precautionary 
measures are, in their opinion, necessary or desirable. 
The Committee is constituted as follows:—Mr. H. J. 
Tennant, M P. (Chairman); Mr. A. M. Carlisle, of the 
firm of Measrs. Harland and Wolff; Sir William D. 
Cramp, I8.0.; Mr. A. H. Gill, M.P.; J. Ramsay 
Macdonald, M.P.; Mr. J. B. Tattersall, president, 
O:dham Master Cotton-Spinners’ Association, and vice- 
president of the Federation of Master Cotton-Spinners’ 
Associations; Mr. J. S. Taylor, of Messrs. Taylor and 
Challen, engineers, Birmingham; Mr. Henry Vivian, 
M.P,; and Miss Mona Wilson. The secretary to the 
Committee is Mr. Alexander Maxwell, of the Home Office. 


Business Prosprots YEAR-Boox, 1909. — Edited by 
Mr. Joseph Davies and Mr. C. P. Hailey; Cardiff: The 
Business Statistics Publishing Company, 12, James- 
street; and London: The Commercial Intelligence Pub- 
lishing Company, Limited, 166, Fleet-street, E.C. [Price 
5s. nev.] This book of forecasts is based u a careful 
examination of past events and the possibility of reading 
the future in the light of such facts. Actual prophecy is 
disclaimed by the editors, but in their preface they give 
a few instances in which their ostications in earlier 
editions have been later verified by after events. Gener- 
ally the outlook foretold is that, though we have about 
reached the lowest ebb of depression, there will bs a 
period of some-length at this low level before the flow of 
prosperity may be expected to set in again. The contents 
are divided into thirteen sections, and, in addition, a 
number of pages of statistics. The sections are devoted 
respectively to Coal, Copper, Iron, Tin, Shi ne, Swe 
Money Market, Home Rails, American Raila ton, 
Wheat, Hog Products, Dairy Produce, and Tin-Plate. 
With regard to Home Rails, it is estimated that gross 
traffic receipts will be r than in the current year, that 
working —. ——, _and net aes 
greater. rices will go up. or making these forecasts 
we must admit that not much in the way of erudite dis- 
cernment seems to be required. Their elaboration, how- 
ever, in some fourteen pages shows them to have been 
based on much statistical information. With regard to 
the estimates for American Rails, we can only say that 
they are, at the best, aye A problematical. 

Mr. Taft’s election to the Presidency of the United States 
of America, according to the Republican battle-cry, 
assures the country of an era of prosperity, how the rail- 





roads will fare at the hands of the Government remains to 
be seen. : : 


| 








MISCELLANEA. 


As it ismot easy to obtain bong + J hard chromium 
deposits at high-current densities, F. Salzer, of Dresden, 
proposes, in an American pitent, to electrolyse a kind of 
chromium chromate. He dissolves the oxide Cr. Os in 
chromic acid (Cr O;), applying the two compounds in the 
ratio 4 : 3, and begins the electrolysis with currents of from 
2to 5 amperes per square decimetre, and from 3 to 6 volts. 
The electrolyte, which contains from 5 to 25 per cent. of 
chromium, is kept at ordinary temperature ; the anodes 
should be insoluble, and made of magnetic iron oxide 
(Fes O,), lead or platinum. 


Owing to the geographical position of the country the 
railways of Switzerland have to handle a large amount of 
traffic which is merely in transit from one neighbouring 
country toanother. The total internal Swiss goods traffic 
for 1907 amounted on the Federal Railways to about 54 
million tons. The traffic with surreunding countries 
amounts to another 5 millions, while purely transit traffic 
is responsible for about 1 million. The principal contri- 
butions to this latter class are the traffic between Italy 
and Germany, 743.274 tons; between Italy and Belgium, 
100,000 tons; Italy and France, 65,000 tons; Austria- 
Hungary and France, 62,000 tons; while traffic between 
y and England is responsible for 5196 tons. 


In the Engincering Record a dredger operated by pro- 
ducer-gas is illustrated as being in use by the Faris-Kesl 
Construction Company, of Boise, Idaho, U.S A,, on a 
canal-excavating contract in Iowa, The dredger is of 
the bucket-ladder type, with 9-cubic foot buckets, and it 
is fitted with two 80 ft. conveyora, one on. each side, for 
disposing of the spoil. The canal is 50 ft. wide and of 
15 ft. depth. The dredger is worked by a 150-horse-power 
producer-gas engine, built by Messrs. Fairbanks, Morse, 
and Co., and the producer uses anthracite coal cla:sed on 
the market as “‘pea.” The coal consumption is taid to 
be 2 tons per 24-hour day, which means about 20 hours of 
actual running. The work is procéeding in soil and clay. 


An easy way of obtaining colloidal com yd the alka- 
line earth isindicated by C. Neuberg and B. Rewald in the 
Biochemische Zeitschrift, They dissolve barium oxide in 
methyl] alcohol and pass carbon dioxide through the solu- 
tion. The solution at first remains clear, it then becomes 
warm, and barium carbonate is separated in a gelatinous 
form, which dissolves in an excess of carbon dioxide gas to 
a clear liquid of the consistency of thick collodion. As 
long as not all the methyl al has evaporated, the 
addition of more alcohol will again produce a clear jelly ; 
but once dry, the substance will not completely redissolve. 
Sulphuric acid precipitates from the solution a colloidal 
sulphate. Similar colloids have been prepared of stron- 
tium and calcium. The latter jelly may be mixed with 
chloroform, toluene, benzine, and ether without precipi- 
tation. These colloids are biologically interesting, and 
may also prove of technical utility. 








Tue Royvat InstituTIon,—The eighty-third Christmas 
Course: of Juvenile Lectures. founded at the Royal 
Institution in 1826 by Michael Faraday, will be delivered 
this year by Professor William Sti:ling, M.D. LL D. 
D.Sc., his subject being **The Wheel of Life.” The 
course, which will be fully illustrated, commences on Tues- 
day, December 29, at 3 o’cluck, and will be continued on 
December 31, 1908, and January 2, 5, 7, and 9, 1909. 





ENGINEERING AT THE UNIVERSITY OF OxrorD.—In 
his inaugural lecture, delivered on October 16, as occu- 
_ of the new Chair of Engineering founded at Oxford 

niversity, Professor CF. Jenkin explained the high 
ideals he held on the subject of training for the engi- 
neering profession. It is a good augury for the future of 
this development of University activity that Professor 
Jenkin takes up the ~_— position on the subject 
of technical education. e accepts the limitations of 
his field, and wishes to trespass neither on the work of 
nen theorists, nor wander into the field of actual practice 

y making the laboratory into a poor imitation of a shop. 
The statements that experience cannot be taught, and 
that no teaching will render apprenticeship unnecessary, 
will be welcomed by engineers as an avowal of the fact 
that practical training remains as n as ever it was, 
The object will be to teach practical science as distin- 

uished from theoretical science. There is at present at 

xford ample provision for the latter. As Professor 
Jenkin says, theoretical science gives the answer to 
the question, ‘‘What are we to think?’ Practical 
science, giving us the answer to the question, ‘‘ What are 
we to do?” is the subject dealt with in the engineerin 
teaching. The generalisation of the various branches o 
the subject may be taught as theoretical; engineering 
teaching should bring the general solution down to the 
plane of applied physics. Professor Jenkin spoke of the 
value of laboratory work, both for research and for the 
teaching of the art of measurement, and for imparting a 
knowle =< the value of accurate The complete 
scheme of college work includes mathemathics, physics, 
chemistry, and the application of these to engi i 
ay in measurement in the laboratory and in the field. 

fore entering college the student should have a know- 

ledge of elementary physics, statics, and dynamics. 
After leaving he must n his apprenticeship or pupil- 
age, without which an engineer will not be fully equipped . 
for bis work in the world. By thoroughly recognisin 
that in an engineer's complete training there is a fiel 
which it is impossible for academical teaching to cover, 
Professor Jenkin leads us to hope for better things from 
Oxford than have resulted from technical eduration in 
too many other centres. 
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DRUMMOND’S RADIAL FOOT-DRILL AT OLYMPIA. 
(For Description, see Page 685.) 
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Tue InstrrvTion OF MECHANICAL ENoINeERS.—Friday, Nov- 
ember 20, at 8 p.m. Willans Premium Award :—Presentation of 
the newly-designed gold medal to Mr. H. A. Humphrey, Member. 
Papers to be read and discussed :—‘‘ The Resistance of Materials 
to Impact,” by Mr. T. E. Stanton, D.Sc., and Mr. L. Bairstow, of 
the National Physical Laboratory, Teddington ; and “ Different 
Methods of Impact Testing on Notched Bars” by Mr. F. W. 
Harbord, Assoc. Royal School of Mines, F.1.C., of London. 

Tue Norta-East Coast InstiruTion oF ENGINEERS AND SHIP- 
BUILDERS.—Friday, November 20, at 7.30 p.m., in the Lecture Hall 
ky eg yt a y paw ye gee Sunderland. 

‘aper on “The Electri ent o ranes,” by Mr. J. 
Brentnall Duckitt. — 7 g 

Tae Surveyors’ Instrrvurion.—Monday, November 23, when a 
ae will be read, entitled “The Administrative Aspects 

wage Disposal,” by Mr. Herbert T. Scoble. The chair will be 
taken at 8 p.m. 

Tue Roya Society or Arrs.—Monday, November 23, at 8 p.m. 
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Mr. Oscar Guttmann, M. Inst. C.E., F.1.C., F.C.S. (Lecture I). 
Wednesday, November 25, at 8 p.m. ‘“ The Gold-Fields of Eastern 
Lyy _ Bolivia,” by Sir Martin W. Conway, M.A., F.S.A., 

.R.G. 
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Station Extension,” by Mr. D. A. Matheson, M. Inst. C.E. 

Tue Institution oF ExxcrricaL Exorveers: Leeps Loca Sxc- 
TION. —Wednesday, November 25, at 8 pm., at the University, 
Leeds. Paper to be read :—‘‘ Comparison ot Natural and Induced- 
Draught Systems,” by Mr. W. N. Y. King. 

Tue INSTITUTION OF EvEcTRicaL ENGINRERS.—Thursday, Nov- 
ember 26, at 8 p.m., at the Institution of Civil Engineers. 
* Domestic Electricity Supply (including Heating and Cooking) 
as Affected by Tariffs,” by Mr. W. R. Cooper, Member. 

Reavpine - Cases.— Reading -cases which will hold twenty -six 
numbers of ‘‘ ENGINRERING” may be had of the Publisher or of any 
newsagent. Price 6s. each. 





ENGINEERING. 
FRIDAY, NOVEMBER 20, 1908. 





LONDON ELECTRIC POWER SUPPLY. 


Tue rejection of the London and District Elec- 
tricity Supply Bill by the House of Commons 
Committee on Wednesday last marks another step 
in the long-drawn-out controversy. The reasons 
actuating the Committee in coming to this decision 
were the insufficiency of financial backing which 
the Bill appeared to have. Influential as were 
some of its promoters, yet their total number and 
resources were but small as compared with those 
supporting the Administrative Company’s Bill. 
The House of Commons Committee not unwisely 
decided that for London nothing but the strongest 
possible body would suffice, and that no delay could 
be so expensive to London as the starting of a 
scheme with insufficient means to complete it. 

The event is of somewhat less practical import- 
ance than would have been the case had the Bill not 
been subject to such a drastic remodelling as it 
has suffered at the hands of two Parliamentary 
Committees. The changein the terms of purchase, 
and the abolition of the right to uire existing 
undertakings, would both have militated very 
seriously, not only against the raising of the capital 
necessary for starting the undertaking, but also its 
whole future. Under any circumstances it must 
have rendered the process of concentrating the elec- 
tricity-supply undertakings in London very much 
more difficult and very much more lengthy, as, 
instead of a simple agreement sanctioned by the 
Board of Trade, the new company would have been 
obliged to obtain a special Act of Parliament every 
time it desired to acquire one of the existing under- 
takings. Without going to Parliament again, the 
new company would only have been authorised to 


693 | give a supply in bulk to the existing undertakings. 


The rejection of the Bill, however necessary in 
the interests of London, is on some grounds to be 
regretted. Its passage, or the passage of any 
scheme of the same kind, would mean, from a 
municipal point of view, the gradual extinction of 
the borough council undertakings, at least as far as 
generation goes, with a corresponding increase in 


698 | the scale, and consequently in the economy, of pro- 


duction. By making the London County Council 


699|the purchasing authority it would have tended, 


moreover, to the further strengthening of that body 
at the expense of the borough councils. The con- 


02| troversy has awakened public opinion to the fact 
03 | that the production of electricity has not yet reached 


such a stage of development as makes it suitable 
for the investment of the ratepayers’ money, and 


705 | that the money which the London borough councils 
05 | were allowed to borrow for forty-two years has been 


spent upon machinery, most of which has become 
obsolete in a third of the period. For the present 
London must again postpone any concentration of 
electricity supply on the lines which have. been so 


successful on the North-East Coast, at Chicago, and 
elsewhere. But if Parliament passes the “‘ linking- 
up” Bill promoted by the existing companies, 
something may be done towards slightly increasing 
the scale of production. 

The present state of confusion in electrical affairs 
in London arose originally from the Provisional 
Order method of legislation adopted in connection 
with electricity supply at its inception. 

When about a quarter of a century the public 
sale of electric light became commercially practicable 
two mistakes were made by Parliament. It was 
thought that. the production and sale of electricity 
was in the same category as the provision of street- 
lighting, which was generally agreed to come within 
the scope of municipal work. Both for private 
lighting and for industrial purposes the advan- 
tages of generating electricity on a muth larger 
scale than. was necessary for lighting, or possible 
in one parish, and the rapid changes in the 
methods of production were alike unforeseen. 
Hence legislation was based upon the Tramways 
Acts—i.e., founded upon the principle of municipal 
purchase. 

Some fifteen years later Parliament realised the 
limitations it had imposed upon electricity supply, 
and the fact that the Jatter had outgrown the 
original legislative methods, and, as the result of a 
Joint Committee of the two Houses in 1898, it 
to grant powers to companies for establishing elec- 
tric power undertakings covering areas some hun- 
dreds of square miles in extent, and not purchase- 
able by the local authority. During the succeeding 
five or six years undertakings of this kind were 
authorised and established in nearly all the chief 
industrial districts in this country except London. 
Except for those on the North-East Coast, how- 
ever, they have not yet been very successful, owing 
partly to the numerous concessions yielded by their 
Te and partly owing to the injudicious 

nancial methods adopted. 

The success of the undertakings- on the North- 
East Coast, however, has shown that the principle 
upon which Parliament authorised them was sound, 
and it is somewhat surprising that ten years should 
have elapsed before these principles should have 
been applied to such an important industrial dis- 
trict as the Metropolis. 

The delay in adopting this SS in London 
has arisen from excessive -difficulties of handling 
such a large variety of vested interests and the 
inevitable mixing up of politics with what should 
be a matter of engineering and business. -*Accord- 
ing to evidence put before the House of Lords in 
1905, there were no less than seventy separate autho- 
rities supplying from seventy-two separate generat- 
ing stations in Greater London ; that is to say, one 
for every 60,000 inhabitants, as compared with 
one for every 300;000 or more inhabitants in New 
York, Berlin) and Chicago. Even to-day the 
average size of the London generating-stations is 
only about 4000 horse-power, or less than one-third 
of the size of the individual turbo-generators being 
installed in modern power-houses. In fact, over 
600 engines of less than 500 horse-power in size 
were recently in these London stations, and hence 
it is not surprising that the cost still averages 
three or four times as much as that possible.in 
a large modern power-house. 

This multiplicity of generating stations, and the 
difficulty of reducing it, both arose from the 
parochial limits fixed by the original Provisional 
Orders. The borough councils and other local 
authorities were necessarily restricted to their own 
areas, while the companies were originally granted 
Orders for individual parishes. The growth of the 
economical area of supply is well shown by the 
map on page 686, which shows the original area 
granted to the St. James’s and Pall Mall Company 
under one square mile, as com with the area 
now considered suitable for — from one centre 
(451 square miles), which is, indeed, no larger than 
that already being supplied in other parts of the 
kingdom. 

Any attempt at combination which might tend 
to reduce the number of generating stations was 
prevented by the existence in London Provisional 
Orders of a clause preventing ‘* association,” in- 
serted to ensure competition. This has now been 
abolished as re the companies. 

The establishment of one large central station, 
and the right to purchase bulk supplies from it, 
would have several effects. In the first place, 
it would probably put a stop to the extension of 





existing generating-stations, and tend gradually 
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to the abolition of the smaller ones. The reaction 
against municipal extravagance which took place in 
1907, coupled with the realisation by the Board of 
Trade and the Local Government Board of the 
growing inefficiency of the piece-meal method of 
production, has put a stop to the extensions of 
municipal generating stations in the London dis- 
trict, while the growing reluctance of the companies 
to incur further expenditure, when approaching the 
limit of their term, has done the same in their case. 
The reduction of output consequent on the adoption 
of the metsllic-filament lamp has tended in the 
same direction. Hence it is to be hoped that Par- 
liament will soon decide to allow a beginning to be 
made in the production of electricity upon a scale 
commensurate with modern ideas. 

Many attempts have been made to reach this end. 
In 1902 the County Council, realising the enor- 
mous complication consequent upon the great num- 
ber of different authorities engaged in supplying 
London with electricity, introduced a scheme for 
bringing about their ultimate consolidation in its 
own hands. This was rejected, but in 1903 a less 
ill-digested scheme was broughi forward with a 
similar object in view, to be again withdrawn. In 
1904 the Government introduced a measure having 
somewhat similar objects, but applying to the 
whole country, which, however, did not become 
law. In the same year the first Power Bill affect- 
ing London was produced under the title of the 
East London and Lower Thames Power Company. 
This measure proposed to supply the industrial 
districts of the East End of London, which were 
mostly served by local authorities, and was based 
on the various power Acts which had been granted 
for the rest of the kingdom. Its promoters were 
unable, however, to satisfy Parliament as to their 
financial strength, and it was rejected. In 1905 
the first serious proposal for consolidating electri- 
city supply in London was brought forward under 
the title of the Administrative County of London 
and District Electric Power Company. This 
measure proposed the establishment of two very 
large power stations on the eastern side of London, 
on the river, in which it was shown that electricity 
could be produced at less than a quarter of the 
average cost then obtaining in London. The com- 


ae! undertook to supply no electricity for retail 
i : 


ghting, and only to supply power in cases ap- 
proved of by the Board of Trade. It looked mainly 
to the supply to railway companies and existing 
authorities in bulk for its business, The greatest 
opposition was aroused, seventy-seven petitions 
appearing against it ; but so carefully had it bsen 
prepared that, after a hearing lasting six weeks, 
it was passed by the House of Lords, and after an 
exciting debate in the House of Commons, was also 

assed by a Committee of that House under Sir 
) eas Kitson, now Lord Airedale. 

Its opponents, however, and especially the 
London County Council, managed to delay the pro- 
ceedings to such an extent that the session closed 
a day or two before it should have come up for 
third reading. It has since transpired that the 
promoters of this measure made every attempt to 
come to terms with the London County Council, 
and, in fact, offered to the representatives of the 
ratepayers of London terms very much better than 
those which they recently accepted, after an expen- 
diture of over 100,000/. upon litigation, to say 
nothing of the waste of time and energy in and out 
of Parliament. 

In the subsequent session the Bill was reintro- 
duced, as was a measure promoted by the County 
Council embodying its principal features. The latter 
only was allowed a hearing before Committee, by 
whom it was rejected. The following year, however, 
a still more Ambitious scheme was introduced by the 
LondonCounty Council. But before it came before a 
Committee a change had taken place in the constitu- 
tion of the Council, and the measure was modified 
so as to retain the controiling authority by the 
Council, but to leave the aoaiaemins out of the 
scheme to private enterprise. This in turn was 
rejected by the House of Commons. 

In the present session the County Council no 
longer appeared as a promoter, but, as in the last 
three sessions, the existing companies have again 
brought forward a rival proposal for dealing with 
the question on somewhat different lines. Their 
sontention throughout has been that, in view of 
the large capital expenditure which they have 
already incurred, their knowledge of the business 
and the connection which they have already ob- 


tained, no good purpose will be served by estab- 





lishing any additional generating-stations. They 
contend that the most economical way of dealing 
with the question is to enable the existing com- 
panies to link up with each other and make use of 
their existing generating-stations, such extensions 
as are required taking place at the more efficient 
ones, while the less efficient ones gradually become 
superseded. Had the existing companies been 
able to put forward a proposal for establishing a 
new generating-station, or had they at an earlier 
stage even brought forward such a proposal which 
they now have before Parliament, it appears not 
improbable that, in view of their having done so 
much pioneer work, they would have obtained the 
powers they sought. The complexity of in- 
terests involved, with the difficulty of agreeing upon 
a policy, has made it always difficult for them to 
defend their position against a single attacking 
body, and the result has been that, in spite of their 
financial strength and the magnitude of their 
vested interests, they will probably ba unable to 
prevent the establishment of a new undertaking. 

Whether it will be ever possible to realise all 
that is hoped from the principle of concentration 
time alone will show. The conditions have changed 
a good deal since 1905; many of the existing 
stations are producing very economically, as the 
result of larger units of p’ant, while the price of 
power has also been reduced. But one thing is 
obvious—the establishment of a very limited num- 
ber of large central stations, with the object of 
reducing the extension or multiplication of the 
existing smaller ones, is sound in principle, and is 
analogous to that increase in the scale of production 
which is taking place in so many industries. 





THE EDUCATION OF NAVAL 
ARCHITECTS, 

WE know of uo satisfactory record of the evolu- 
tion of the system followed in this country for the 
education of naval architects, and Sir William 
White did well to make this the subject-matter of 
his inaugural address of the 155th session of the 
Royal Society of Arts, delivered on Wednesday last. 
No one is better fitted to make such a review than 
Sir William, not only because of his long association 
with naval architecture, but because of his erudi- 
tion and his literary gifts. We are glad, too, that he 
emphasised the influences of Continental methods, 
and it is only because he recognised their potency, 
especially in the earlier stages of British naval 
architecture, that we regret that he did not see his 
way to devote more of his attention to some 
analyses of the lessons such methods teach, even 
although the demand of time would have com- 
pelled him, as a consequence, to omit some of the 
pretty things he said regarding the work of the 
present-day workers who have passed through 
our naval colleges. There can be no doubt, as 
he pointed out, that up to the beginning of the 
nineteenth century we, in this country, had failed 
to recognise the enormous importance of scientific 
methods in shipbuilding. A commission of that 
period reported that the industry was carried on 
without any care or provision on the part of the 
public that shipbuilders should have any instruc- 
tion in mathematics, mechanics, or in the science 
and practice of marine architecture. Consequently 
‘scarcely an individual in the country knew 
correctly even the first element of one of our 
numerous ships.” The French, on the other hand, 
devoted great skill, care, and money to the training 
of enthusiasts, and the consequence was that when 
our sailors were fortunate in capturing French ships 
of war, our architects were forced to recognise their 
superiority and to utilise them as models. 

he first school of naval architecture began its 
work at Portsmouth in 1811, under the direction of 
Dr. Inman, and did good work, although it seems 
surprising that during the twenty years of its 
existence only forty students passed through it, and 
that the maintenance charges totalled 50,0001. In 
1832 the school was abolished, and the Controller's 
Department of the Navy became dominated by 
sea-going officers with little or no experience of 
naval architecture. The coming of the steam era 
demanded reconsideration of the question, and thus, 
after a lapse of sixteen years, a second school of 
naval architecture was established, also at Ports- 
mouth ; but here again Sir James Graham, on the 
mistaken plea of economy, discontinued it after 
five years’ serviceable work under Dr. Woolley. 
Short as this period was, however, several of the 
twenty pupils laid the foundation for careers 





during which they immensely assisted in the de- 
velopment of the British Navy during the early 
period of armoured ships. The third school of 
naval architecture, which was founded in 1864 at 
South Kensington, was not solely an Admiralty 
scheme, the Institution of Naval Architects, which 
had been formed in 1860, being largely responsib)c 
for this, one of the most significant departures in 
connection with the training of shipbuilders. Dr. 
Woolley was inspector-general and director of 
studies, and the important point was that private, 
as well as Admiralty, students were provided for. 
Curiously enough, however, few private students 
associated themselves with the school, and the 
income was consequently limited. This Sir William 
attributes to the fact that the standard at which 
studies began was higher than could be reached by 
pupils attending the ordinary educational institu- 
tions of the country, whereas the Admiralty pupils 
had benefited by the advanced studies in the dock- 
yard school. The dockyard school, which stil] 
continues, was founded in 1843, and constitutes a 
good model for corresponding schools instituted 
throughout the country for the training of appren- 
tices. A Committee of Inspection, only a few years 
ago, pronounced in favour of the continuance of the 
dockyard school, affording thereby conclusive evi- 
dence of the benefits which had resulted therefrom, 
not merely to the national dockyards, but to private 
shipbuilding industries. They have ensured a 
constant supply of well-educated workmen. By 
a process of selection, too, young men have keen 
enabled to climb the ladder of education, reaching 
first the School of Naval Architecture at South 
Kensington, or later the Royal Naval College at 
Greenwich, and ultimately attaining to the position 
of subordinate or principal officers in the dockyards 
or Admiralty. 

For nine years the Royal School of Naval Archi- 
tecture continued at South Kensington. During 
this period only 119 students passed through the 
college, and of these, 95 students completed their 
training, 53 being naval architects and 42 marine 
engineers. Of the number, 38 were private students, 
six of them from Russia, two from Holland, five 
from Egypt, and one from Norway. Twenty-four 
of the students of the South Kensington School 
transferred themselves to the Royal Naval College 
at Greenwich, when naval architecture and marine 
engineering classes were there introduced. This 
is essentially a Government establishment, but 
private students were admitted. Foreign students 
were also received for several years, but ultimately 
the permission for their entry was withdrawn. 

The Royal Naval College has continued efficient 
during the thirty-five years of its existence, and 
Sir William White deduced from this measure of 
success some lessons which are worthy of considera- 
tion by educational authorities. In the first place, he 
points to the importance of sound grounding before 
the pupil enters college. The Admiralty system 
provides for this, but we fear that this is not the 
case in connection with the institutions for ad- 
vanced education throughout the country. Even 
where entry is by examination it is not always 
easy to ensure that the prospective student shall 
come up to the standard set by the curriculum. 
In the second place, alike as regards Admi- 
ralty and private students, preliminary practical 
work in the shops is regarded as essential. 
In Germany also this condition has been in- 
sisted on. hile there may be room for special 
consideration in special cases, experience in the 
Royal Naval College seems to suggest that this 
course has enormous advantages. The Admiralty 
students are further required to take up practical 
work in the dockyards during the vacations, and 
here, again, there is ground for commending the 
persistent association of practical and theoretical 
work. A third point is the association of inspectors, 
or professors, with current practical work. The 

rofessors of pure science may well make original 
investigation and instruction given to pupils the 
work of their lives, but in the case of professors of 
applied science it is important that there should be 
an intimate knowledge of the conditions of current 
ractice and of continuous improvements. This 
Snontaien is essential in the training of future 
naval architects and engineers, and there is con- 
sequently much to commend in the practice at the 
Royal Naval College of the senior instructor giving 
only part of his time to the College, and the 
remainder to his work as a member of the staff to 
the constructive department of the Admiralty, 
where he is, of course, engaged in thoroughly 
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ractical work. In this way the teacher never 
oses touch with the practical side of his profes- 
sorial work. At the same time the senior instructor 
holds his position as such for a limited period, so 
that, to quote Sir William White, ‘‘it is ensured 
that he shall never continue so long in the position 
of instructor as to become stale, and therefore lose 
the capability of dealing with the professorial duties 
entrusted to him.” There is another side to the 
question, however, which concerns the continuity 
of a course of study—a desideratum which might 
be affected by change of teacher and methods— 
but if the curriculum is drawn up with care, is 
fairly detailed, and is consistently maintained, irre- 
spective of staff changes, this disadvantage may 
be eliminated. In any case the point is one of 
importance. Another consideration to which Sir 
William White did not refer specifically relates 
to the close association bstween those who are 
ultimately to utilise the services of the students 
and those who control education. Where there is 
this co-ordination a great advantage must accrue, as 
the teacher is in continuous touch with the mental 
forces which are bringing about those changes in 
practical work, to meet which the details of the 
education system must be arranged. 

A reference was also made to the work done at 
the University of Glasgow, where Mrs. John Elder 
instituted a chair of naval architecture fully twenty 
years ago, and at the Armstrong College at New- 
castle-on-Tyne, where a year ago special naval 
architecture classes were instituted. It is hoped 
that a similar step will be taken shortly at Liver 
pool. Withal, the progress made does not seem 
to be commensurate with the immense importance 
of our maritime interests. In the Technical High 
School at Charlottenburg there are about 400 
students of naval architecture and marine engineer- 
ing, whereas in all the British schools the entire 
number is only 170, and this notwithstanding that 
our merchant fleet is nearly five times, and our 
shipbuilding production more than five times, 
that of Germany. Our Teutonic friends, too, 
do not recognise that the supply of highly- 
trained naval architects is in excess of the re- 
quirements, since another school of naval archi- 
tecture has recently been created at Dantzig. The 
consequence is that in German establishments 
there is a large proportion of highly-trained ship- 
builders. It is true that the evening classes con- 
ducted for workmen throughout the United King- 
dom continue to do very satisfactory work in the 
training of workmen and of draughtsmen, and Sir 
William White bore testimony to the great ad- 
vance in scientific methods, not alone in the draw- 
ing-office, but throughout the works, in all ship- 
building yards, even in those devoted to the building 
of the purely cargo steamer. It is recognised that 
even in the smallest establishments the knowledge 
of principles is greater than was the case at the 
beginning of the century in the Royal Dockyards, 
and that part of this knowledge is being very pro- 
perly extended to shipowners and ship captains, so 
that there is awakening a great desire to ensure 
not only the most satisfactory results in the con- 
struction of ships, but the fullest revenue, con- 
sistent with a high degree of safety in their load- 
ing and navigation. 








THE LATE MR. JOSLAH VAVASSEUR. 

We regret to have to record the death of Mr 
Josiah Vavasseur, C.B., which occurred on Friday, 
the 13th inst, at his country seat, Kilverstone 
Hall, Thetford, No:fulk. Mr. Vavasseur was, as is 
well known, for many years very prominently con- 
nected with the development of ordnance in several 
of its branches; and he brought to bear on the 
design and construction of guns great originality 
and mechanical skill. 

Mr. Vavasseur was born in 1834, and was, there- 
fore, seventy-four years of age at the time of his 
death. After receiving a general education, he was 
apprenticed for upwards of six years to the firm of 
Messrs. James Horn and Co., engineers, White- 
chapel, a firm which is now no longer in existence. 
Part of this time he spent in the pattern and model 
shozs, and in the fitting and erecting shops; he 
was also four years in the drawing-oftice, during 
two years of which he was head of the designing 
department, having charge of the designing, manu- 
facture. and erection of the machinery built by 
the firm. On completion of his apprenticeship he 
started a general engineering business on his own 
account at Southwark, and his first connection with 


|artillery was the designing, in 1861, of a rifling- 
machine for the rifling of the smooth-bore guns 
then in use; this was a portable. machine, built 
for transporting to the guns which required groov- 
ing. He remained in private practice until 1862, 
after which, until 1866, he was associated with 
the Blakely Ordnance Company, which took over 
his works. As the company’s engineer and manager 
he was actively engaged in the designing and build- 
ing of ordnance and artillery materia], and of the 
machinery necessary for this class of work. He 
designed and constructed various types of guns and 
mountings and built-up steel pieces of ordnance, 
which were supplied in large numbers to several 
foreign nations. Among these were large muzzle- 
loading 9-in. and 1l-in. built-up steel guns for 
Peru; some of the latter guns, 11 in. in calibre, 
were hastily mounted on the beach at Callao, where 
they proved mst effective in repulsing the Spanish 
invading fleet. 

In 1866, Mr. Vavasseur invented the copper 
rotating ring, or band, for the projectiles of breech- 
loading guns ; this soon found favour on the Con- 
tinent, and superseded all the crude devices which 
had been used until then. The inventor did not 
receive, however, from the Continent for this 
epoch-making improvement in artillery the recog- 
nition to which he could have laid claim. In this 
country, where muzzle-loading guns were still the 
order of the day, this invention, naturally, did not 
attract so much attention. 

On the winding up of the Blakely Ordnance 
Company, Mr. Vavasseur, in 1867, acquired the 
premises of the company at Bear-lane, South- 
wark, and continued the business there in the 
name of J. Vavasseur and Oo., the works being 
styled the London Ordnance Works. From 1867 
to 1883 he was actively engaged in perfecting 
his system of constructing built-up steel guns, 
and in carrying out improvements in the con- 
struction of gun-mountings. He exhibited at the 
Vienna Exhibition of 1873 a 7-in. muzzle-load- 
ing gun which attracted great attention. This 
fired a 115-lb. cast-iron shell at a 1412 foot- 
second muzzle velocity, using a battering charge, 
and at a muzzle velocity of 1218 foot - seconds 
when fired with a service charge. The gun was 
built up entirely of Firth cast steel, with the excep- 
tion of the trunnion-ring, which was of wrought 
iron. The gun consisted of a continuous inner 
tube, tempered in oil, turned down, with a sharp 
shoulder at the muzzle end. The tube was sur- 
rounded from end to end bya tubular jacket, in 
two parts, one of which extended from the breech 
end to 2 in. forward of the trunnion-ring, the 
other part covering the chase. The former part 
projected 8 in. to the rear of the barrel, and con- 
tained the screw seating for the cascabel. The 
remainder of the gun, with the exception of 
the trunnion-ring, was strengthened with steel 
coils, forged and rolled like railway tyres, the 
fibre thus running circumferentially. The rifling 
was uniform, having one complete turn in 35 
calibres. The gun weighed 101 cwt. ; the bore was 
111 in. inlength. With a battering charge of 22 lb., 
and when fired at an angle of elevation of 19 deg. 
32 min., it had a mean range of 7450 yards. The 
recoil in the instance of this gun was checked by 
a mechanical device consisting of a kind of band- 
brake combined with a helical screw fitted to the 
mounting. 

Mr. Vavasseur originated, in 1877, the naval 
gun-mount‘ng with which his name is associated. 
In this mounting the recoil was scientifically con- 
trolled by hydraulic buffers having a uniform resist- 
ance ; it took up, moreover, considerably less space 
on deck than the naval mountings which had 
hitherto been used. The Vavasseur hydraulic 
gun-mounting for breech-loading guns soon found 
favour in the British Service by reason of the ease 
and certainty with which it worked, and was even- 
tually used in every navy of the world. 

Orders, both from the British Navy and from 
various foreign navies, became so numerous and 
urgent shortly after the improved type of mounting 
in question had been adopted in this country that 
the London Ordnance Works were unable to cope 
with them, and Mr. Vavasseur decided in 1883 to 
merge the whole of his interests with Messrs. Arm- 
strong, of Elswick. Since that date he continued an 
active director of Sir W. G. Armstrong, Whitworth, 
|and Oo., until within the last two or three years, 
| when failing health prevented his attendance. 

Mr. Vavasseur was appointed a C.B. in 1896. 
He was a member of the Institution of Mechanical 








Engineers since 1862, a member of the Institution 
of Civil Engineers since 1875, and also an Associate 
of the Institution of Naval Architects. 

\ 





GLASGOW ELECTRICITY SUPPLY. 

In his address last week as chairman of the 
Glasgow Local Section of the Institution of Elec- 
trical Eogineers,. Mr. W. W. Lackie, the chief 
electrical engineer to the Corporation, commented 
very strongly on a new development of electricity 
supply in that city. It seems that a company has 
been formed with the object of supplying electri- 
city to consumers whose premises lie alongside 
certain railway lines, or abut on property which can 
be reached by private way. There is nothing what- 
ever illegal about such a project. Any person is 
free to generate electricity and sell it to all who 
care to purchase it, provided that he does not lay 
the mains over or under roads or lands where he 
has no right. Generally speaking, it is impossible 


‘to give a public supply without breaking up or 


crossing public roads, and for powers to do this 
Parliamentary sanction has to be obtained. This 
privilege is never granted without all sorts of 
obligations and restrictions being imposed, which 
seriously hamper an undertaking. Moreover, the 
cost of obtaining Parliamentary powers, and of 
buying off or otherwise silencing vexatious oppo- 
sition, may almost be termed an industrial scandal. 
Those who make the initial ~— of an undertaking 
so expensive either do not realise, or care, that the 
cost must eventually fall entirely on the consumer. 
Legal and Parliamentary charges go down to capital 
account, and interest has to be paid on them out of 
the receipts of the business. They handicap the 
undertaking from the outset, both by increasing 
the standing charges and by sinking capital which 
might have been employed in a revenue-earning 
capacity. 

It is clear that if an undertaking can start with- 
out this burden, and free from the irritating re- 
strictions which our amateur and professional 
politicians delight in imposing, it has a very fair 
chance of success. Its capital may be spent to 
the best advantage, and its development governed 
by purely business considerations. Under normal 
circumstances, however, the operations of a com- 
pany supplying electricity without Parliamenta 
powers are bound to be very limited. Only suc 
customers may be connected up as can be reached 
without crossing a public road, and these must of 
necessity be few. But a railway is not a public 
road, and if the company can come to terms 
with the railway authorities, and obtain permission 
to lay mains along the line, it is obvious that 
a very large number of consumers may be reached 
ie yo enough, in many cases, to allow of a cheap 
and profitable supply being given them. In the 
Glasgow district there can be little doubt of the 
success of such a scheme if it is developed. The 
attitude taken towards it by the municipal autho- 
rities is typical. Mr. Lackie says he can only 
describe the prospective competitor as a ‘‘ pirate 
company,” and complains that the municipal under- 
taking is ‘‘ threatened with serious competition.” 
It seems curious to be in competition with pirates, 
but that may be neglected. The point is that a 
municipal department with 50,000 horse-power of 

lant and an annual output of 59,000,000 units 
ast year is seriously afraid of a private company 
whose operations are restricted to the consumers 
bordering on a railway line. It apparently seems 
quite right and proper to the Corporation that the 
consumers in question should be deprived of the 
possibility of buying their electricity in the cheapest 
market. 

We wonder whether the Glasgow authorities 
would have taken the same attitude had the exist- 
ing supply of the city been in the hands of a com- 

ny. It is more than probable that they would 

ave said : ‘‘ Let us have competition by all meane, 
so that the charges to our citizens may be main- 
tained at the lowest figure. If the big company 
cannot supply at prices to compete with its new 
rival, its management is inefficient, and the citizens 
shall not suffer for this.” But when it is the 
Corporation themselves who own the mono ly, the 
tale is very different. ‘‘ It seems incredible ’ that 
railways should be allowed to grant way-leaves to a 
power company, and in the meantime ‘supply 
authorities can only hope that something will be 
done” to prevent this. Not a word about the 
benefit to the ratepayers of receiving a cheap supply 
of power. Any company offering them cheaper 
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wer than the Corporation supplies is a ‘‘ pirate,” 
ind should be suppressed. 

The attitude of the Corporation, were the prin- 
ciples at issue less serious, would be very amusing 
in view of their behaviour in the matter of tele- 
phones a few years ago. The National Telephone 
Company controlled the telephone system in the 
city. It had obtained its powers in the usual way 
and sunk much capital in equipment for the ser- 
vice. So far its situation was as comparable as two 
dissimilar undertakings can be with the municipal 
electricity supply of to-day. But the Corporation, 
without a thought of the interests of the company, 
started a rival undertaking of their own and fought 
the company by every means in their power. 
Nobody talked about “‘ pirates” then. The company 
had to stand or fall on its merits; if it could be 
beaten by the Corporation giving better service, so 
much the better for the customers, and so much 
the worse for the company. Everybody knows 
that, like every other municipal telephone enter- 
prise, the Corporation service was a failure, and 
no longer exists. But the lesson remains. The 
sentimental and other advantages of the municipal 
undertaking were not enough to outweigh the effi- 
ciency of a private service controlled by men who 
understood their business, and we do not wonder that 
municipalities again dread.the issue being raised. 





THE LATE MR. GEORGE B. RENNIE. 

On the 15th inst., at Denford, Hungerford, there 

d away, full of years, one who bore a name 
ong familiar in the annals of engineering, and one 
associated with some of the most important works 
carried out during the last century. We refer to Mr. 
George Banks Rennie. The engineering instinct has 
been strongly marked in this family, and the pro- 
fession has for several generations been well served 
by its representatives. The subject of our memoir 
was the grandson of the late John Rennie, whose 
works, designed and carried out during the early 

rt of last century, are well known to engineers. 

is father was the late George Rennie, whose 
name will ever be associated with many maritime 
works, such as floating docks and steam-engines 
for the British and foreign navies, while the name 
of his uncle, the late Sir John Rennie, is known in 
connection with many important national works, 
such as harbours and railways. 

The career originally intended for George Banks 
Rennie was not that of an engineer, but of a naval 
officer, and he entered the Royal Navy as a midship- 
man in 1844. There he served under the late Sir 
Thomas Symonds, Lord Clarence Paget, and other 
distinguished officers. The attractions of engineer- 
ing appear, however, to have been too strong for the 
young officer, for in the course of a few years he left 
the Service and joined his father, with whom he 
undertook various works in connection with railway 
construction in Belgium. The profession he had 
decided to follow appears to have been well suited to 
his tastes, and time brought him much employment. 
His capability is shown by the fact that in 1860 he 
was employed by the Spanish Government to design 
the first floating-dock ever constructed. This 
work he carried out successfully, the type of dock 
which he originated being still known by the name 
of the Rennie floating-dock. The work was under- 
taken in connection with his firm, which was 
known as J. and G. Rennie. Their enterprise 
was not confined to this class of work, however, 
but found scope in the improvement and construc- 
tion of marine engines, in which branch they 
became well known. It may be worth while to 
recall that the engines of H.M.S. Bacchante were 
constructed by them. This vessel was selected 
some time after to take their Royal Highnesses 
the late Prince Edward and Prince George of 
Wales (now Prince of Wales) for their first voyage, 
under the command of Lord Charles Scott. Many 
other ships of war were engined by the firm, 
among them being the Calliopes and the Calypso, 
the former of which became famous by her escape 


from Apia Harbour in March, 1889, in the teeth 
of a furious hurricane, when she was the only ship 
out of seven which was able to steam out to sea. 
The salvation of the vessel was considered by 
Captain Kain, who was in command at the time, to 
be due mainly to the strength of her engines. 

Mr. Rennie took an aetive part in public affairs, 


and was for many years a member of the Surrey 
County Council. He was also one of the Governors 
of the Agricultural College at Wye. The Institution 
of Civil Engineers claimed him as one of its oldest 





members, and a like distinction belongs to the 
Institution of Mechanical Engineers, the Insti- 
tution of Naval Architects, and the Royal In- 
stitution. He occupied many posts of import- 
ance, among them being that of treasurer of the 
Smeatonian Society of Civil Engineers. He early 
joined the Institution of Civil Engineers, his name 
first appearing among the list of members in 
1857, and as a full member in 1860. Soon 
after this, in 1859, he joined the Institution of 
Mechanical Engineers, and was a member of 
Council from 1878 to 1881, and vice - president 
from 1882 to 1885. He contributed several papers 
to the Institution of Civil Engineers between the 
time of his election and 1879. These referred to 
steam-engines, ships, floating docks, and steam 


navigation. The Institution of Mechanical Engi- 
neers received one paper from him in 1874 on the 
subject of ‘‘ Pumping Machinery for Emptying the 
Dry Docks at Chatham and at Rio de Janeiro.” 
He also contributed to the society a report in 1882 
on the North-East Coast Exhibition of Marine 
Engineering, &c. 

It is not, however, so much by these distinctions, 
nor yet by the great works which he carried out, 
that he will be best remembered by a host of 
friends, but for the beauty of his personal char. 
acter, which rendered him exceedingly popular, 
and secured the love of many who will deeply feel 
his loss. Mr. Rennie was married in 1865 to 
Charlotte Julia, the youngest daughter of the late 
Stewart Paget. He leaves three sons and two 
daughters. 





THE BAGHDAD RAILWAY. 

Amone all the portents with which the air of 
the Near East is just now laden, none are so 
welcome as the signs of a desire for the develop- 
ment of the internal resources of the Turkish 
Empire. Amid all the turmoil caused by neigh- 
bours only too glad to take her at a disadvantage, 
Turkey has, by the appointment of Sir William 
Willcocks as adviser for irrigation work in Meso- 
potamia and other of the Empire, given 
earnest of her good intentions in this direction, 
in a manner most flattering to the British people, 
to whom the words of the old prophet fitly apply : 
‘The wilderness and the solitary place shall be glad 
for them ; and the desert shall rejoice and blossom 
as the rose. It shall blossom abundantly, and 
rejoice even with joy and singing.” 

With his wide experience of irrigation in India 
and Egypt, and his almost boundless faith in the 
eee of such work in Mesopotamia, resulting 
rom careful personal examination of the country 
and the remains of its ancient irrigation works, a 
man more fit for such a position than Sir W. Will- 
cocks could scarcely have been found. 

Even at the present time a country of no small 


trade, in spite of the fact that transport is limited 
to caravans and water carriage of a more or less 
primitive character, a revival of irrigation work 
would speedily result in a great stride being made in 
material prosperity in the valleys of the Kuphrates 
and the Tigris. The country, which has seen 
almost more than its full share of the stirring events 
of history—at any rate, up to that period when the 
general Western trend carried the centre away from 
the South and East of Europe—was formerly looked 
upon as one of the most desirable of lands. 

The remains of irrigation works, of which some 
of the channels are still in use at the present day, 
prove those undertakings to have been on a vast 
scale. Such is the fertility of its soil that it is on 
all hands admitted that a well-organised system of 
water-distribution is only needed to once again 
bring prosperity back to this region. In very early 
days it boasted, of course, of two of the greatest 
cities the world has ever seen. Much later than 
this its wealth was still very great; its cities 
were busy marts on the highway to India, and 
its rulers powerful enough even in comparatively 
recent times to make their sway felt, and place 
their own officers in control of affairs in Egypt. 
The country has figured both in the world’s history 
and romance. Although now robbed of the honour 
of being the place of origin of the famous Arabian 
Nights Entertainments, Baghdad will ever remain 
famously associated with the brightest of the tales. 
In the quaint records of the travels of Marco 
Polo descriptions of the cities of Mesopotamia 
find a place. The Venetian tells of the manufac- 
ture at Baghdad of silks and damasks. He speaks 
of the wealth of the city and its khalifs, of whom 
the last, as he tells, was put to death by being shut 
up and starved in a tower containing the hoards of 
gold he had amassed. He also speaks of the date 
palms of Basra, of the city of Mardin, of the 
Mussulini (whence our term “ muslin”), the mer- 
chants of Mosul trading in cloths of silk and cotton, 
spices, and other things dear to the Eastern heart ; 
while his reference, when talking of this country, 
to the ‘‘fountain of oil” in the province of Zor- 
zania (Georgia), to the north, reminds one of the 
known existence of oil-fields far to the south of the 
present Russian source of supplies. After the date 
of the Turkish conquest (1515), however, the im- 
portance of this country steadily declined. Till 
quite recently Mesopotamia was largely at the 
mercy of unscrupulous officials and reckless Arab 
marauders, but the last few years have seen a con- 
siderable increase in orderly settlement, accom- 
panied by revived trade, agricultural development, 
&c. Should the necessary funds be forthcoming for 
the execution of the works which Sir W. Willcocks 
thinks so full of promise, the transformation in 
Mesopotamia may, in a few years’ time, be of a 
scale far exceeding the beneficent results accruing 
from British efforts in Egypt. 

The opening up of the country by every possible 
means is therefore a matter of great importance. 
The chief instrument for the accomplishment of 
this end would appear to be that already planned 
and partly executed in the form of the Baghdad 
Railway. 

The present situation as regards this enterprise 
is of no little interest. An excellent and well- 
balanced discussion of the various complications 
now surrounding the execution of this project, 
from the pen of Mr. Edwin Pears, is given in the 
November issue of the Contemporary Review. The 
trunk line is intended to run from Haidar Pasha, on 
the Asiatic shore of the Bosphorus, to Konia. This 
forms the present Anatolian Railway. From Konia 
the Baghdad Railway works its way across the 
|Cecilian Taurus to Adana, then across the Amanus 
range, and on till it strikes the Euphrates at Birejik. 
From this point the route goes across to Mosul, 
close to the remains of ancient Nineveh, provision 
being made en route for communication with Mardin. 
From Mosul the line will follow the Tigris till 
Baghdad is reached, when it will cross over to the 
Euphrates, the courses of the two rivers approach- 
ing close to one another at this point. It is pro- 
posed to cross the Euphrates near Kerbela, and 
passing close to the old Babylon, to follow this 
river, and, lower down, the Shat-el-Arab to Basra 
or some other port on the Persian Gulf. Owing to 
its climatic conditions, Basra itself is not altogether 
favoured as the eastern terminus of the line, though 
presumably, whatever be the port ultimately settled 
upon, so important a city is sure to be included in 
the route. As alternatives for the terminus the 





town of Koweit, on the Gulf, is suggested, or even 
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Muhamrah, the latter, however, being in Persian 
territory. It will be-seen that the route includes 
many important towns. Baghdad is a city of well 
over 100,000 inhabitants, and in addition to towns 
on the projected trunk line many others could be 
brought into touch with the railway by short 
branches. 

Already the enterprise has been completed as 
far as Eregli, 125 miles beyond Konia, so that a 
portion of the whole project, some 600 miles in 
length, is in actual operation. In addition to 
this the concession has already been granted for 
prolonging it to Helif, in the heart of the northern 
portion of the province of Mesopotamia. The 
completion of this section will practically see the 
end of the engineering difficulties on the route, so 
that it is not likely the railway will be allowed 
to remain half-finished and -¥- of the reach 
of the large prospective e of the provinces of 
Mesopotamia, Irak, and Arabi, to ck nollie of 
the desirability of enabling the products of these 
countries to get easily down to shipping ports. 

The railway is being built under a total annual 

Government guarantee of 15,500 francs per kilo- 
metre from the time it commences to work. The 
building of each section is provided for by the Govern- 
ment handing over to the company negotiable bonds 
sufficient to produce at 4 per cent. an annual interest 
of 11,000 francs per kilometre for the 125 miles. In 
the case of the first section built bonds to the value 
of 10,8001. per kilometre were paid over. A clause 
insisting on the return, during construction, of the 
interest on these bonds to the Government acts 
as an incentive to hasten the work. The actual 
guarantee for net operating expenditure is one of 
4500 francs per + seme by the Government, 
which will also have to pay the 11,000 francs on the 
construction loan, making the Government possibly 
liable annually to from 11,000 to 15,500 francs per 
kilometre. The intention was that the whole line 
should be completed by concessions of 125 miles 
each. 
The change in the political situation has, however, 
put quite a new aspect on the matter. The work 
completed up to date, and that still in progress for 
which concessions have been granted, has been, and 
is, in the hands of aGerman company. During recent 
events German influence, which a few years ago 
seemed to be carrying everything its own way in this 
region, has met with a severe check. On the other 
hand, British influence is stronger than formerly, and 
the Young Turkey party appears to have every desire 
of encouraging British enterprise in the Empire. 
Since the railway is sure to be built, and its success 
is, by recent. developments, absolutely assured, there 
would seem to be no reason why the remainder of 
the railway should not be built either with French 
and British financial assistance in co-operation with 
German, or even by British enterprise alone. The 
control of the part of the line in the valley of the 
Tigris and Euphrates would be most valuable to our 
trade in the Gulf, and important for other reasons. 
To renounce all participation in the scheme, which 
will almost surely prove of considerable commercial 
value, seems to be rathera pity now that the possi- 
bility of international complications arising from its 
working is more remote than formerly ; and it is to 
be hoped that British interest in the undertaking 
may be roused sufficiently for this country to take 
part in the completion of the railway. 





HE INSTITUTE OF METALS. 

As stated in our last issue, there was very little 
discussion on the vari6us papers read at the Insti- 
tute of Metals last week, the Council having thought 
it best to spend the time available in reading all 
the papers announced, and to adjourn the discus- 
sion on them to the meeting to be held in London 
on January 19 and 20 next. It is hoped that the 
ample time for consideration thus available will 
enable intending speakers to express their views 
more completely, yet more briefly, than they could 
have done extemporaneously at Birmingham. 

Of the papers read, three of the most important 
were based on modern theories as to the constitu- 
tion of alloys. Information as to these is scattered 
through papers contributed to the proceedings of 
different societies and to different journals, and, 
therefore, though well known to specialists in metal- 
lurgy, there are probably not a few of our readers 
who will have difficulty in following intelligently 
the papers by Dr. Desch, Mr. Rosenhain, and 
Messrs. Bengough and Hudson without further 
explanation than is to be found in the text as it 











stands of the pa in question. Instead, there- 
fore, of merely a ting these papers, it may be 
convenient if we give here an elementary description 
of what is the modern theory as to the nature of 
alloys. 

In this view an alloy in general resembles a mass 
of granite which consists of a number of entirely 
different constituents in the crystalline state, held 
together by the solidified mother-liquor, from which 
the crystals in question were deposited during the 
process of cooling. The crystals which separate 
out before the mass solidifies as a whole, may, in 
theory at least, either be chemical elements or 
definite chemical compounds, or more generally 
**solid solutions.” What is meant here can best 
be illustrated by taking an example. 

> an — of two — is melted and allowed to 
cool, and an autographic diagram of the tem ture 
taken during the whole time of cooling, ai Cane 
is obtained which is generally of. the character re- 
(ogre in Fig. 1. From a to’b the temperature 
alls steadily with the time, but at b the rate of 
cooling slackens, and it appears that at this point 
crystals of one of the two constituents, and of one 
only, crystallise out, so that the portion remaining 
liquid is poorer in this constituent. 

As the temperature falls further, more of the 
constituent in question solidifies, thus still more 
impoverishing the mother-liquor, and the part of the 


Fig. 1. 
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curve represented by bc is traced. At the point 
c the mother-liquor itself begins to solidify, and 
until this is completed the temperature remains 
constant, tracing the horizontal part of the curve 
ed. Following this the temperature falls uni- 
formly again, as indicated by de. The crystals 
deposited during the period corresponding to bc are 
relatively large, whilst those deposited during the 
freezing of the mother liquor are very small. 

If the two constituents of the alloy are denoted 
by Y and Z respectively, then in the ideal case the 
crystals first deposited consist solely either of the 
metal Y or of the metal Z; whilst durizig the period 
corresponding to c d—that is, during the freezing 
of the mother liquor—the solid separated consists 
of minute crystals of Y laid down side by side with 
similar minute crystals of Z. This solid is known as 
the eutectic. Whatever the proportion of Y¥ to Z 
originally present in the alloy, this eutectic con- 
tains exactly the same proportions of the two 
metals. It is, however, in no sense a chemical 
compound, but consists, as stated, of separate 
crystals of each metal laid down side by side. 

If the same metals Y and Z are melted in a dif- 
ferent proportion than in the case represented in 
Fig. 1, the point b in the new diagram will make 
its appearance at a different temperature than 
before ; but the temperature —oe to the 
freezing of the eutectic, represented by cd in the 








» will be constant for all cases. Hence, by’ 


plotting the temperatures corresponding to the point 
6 for all proportions of the two metals, a diagram 
similar to the upper line in Fig. 2 is obtained. 

The diagram shows that the pure metal Y melts 
at temperatures of 490 deg., and the pure metal Z 
at 340 deg. An alloy containing 70 per cent. of Y 
and 30 per cent. of Z is perfectly fluid until the 
temperature falls to 360 deg. At this point, 
represented by f in the diagram, it begins (still 
keeping to the ideal case) to deposit crystals of the 
pure metal Y. Hence the mother liquor is im- 
poverished in Y, and will not deposit more of this 
metal unless the temperature falls further. As it 
continues to cool, however, more and more of the 
metal Y is deposited, until at last the temperature 
reaches 200 deg., at which temperature the mother 
liquor consists of 32 per cent. of Y and 68 per cent. 
of Z. At this point, corresponding to the line’c d 
in Fig. 1, both Y and Z freeze out simultaneously 
and the whole mass solidifies. Up to this time 
one portion of the total mass has been liquid, and 
another portion solid. Similarly a melt containing 
80 per cent. of Z and 20 per cent. of Y begins to 
deposit crystals of Z at a temperature of 250 deg. 
and freezes into a solid mass as before at 200 deg. 
Drawing a horizontal line 1m across the diagram 
at 200 deg., we have the two critical temperatures 
shown for all proportions of the constituent metals. 
One of these critical temperatures, that correspond- 
ing to the point b in Fig..1, varies with the propor- 
tion of the two metals originally mt; but the 
other, the temperature corresponding to the freez- 
ing out of the eutectic, is constant. 

he state of affairs described above is an ideal 
one, not satisfied accurately by any alloy. In 
general, when the Y component begins to freeze 
out at the point corresponding to b, it carries down 
with it some small proportion of the metal Z. 
Hence the crystals first formed are not pure Y, but 
a solid solution of Z in Y. Similarly, if Z is the 
metal to freeze out first, it carries with it a certain 
amount of Y, the crystals then formed being a 
solid solution of Y in Z. These solid solutions are 
also known as ‘‘ mixed crystals,” a not altogether 
fortunate term, which would seem almost more a 
plicable to the eutectic. It is really meant to imply 
that the crystals first separated contain less Z than 
those coming down subsequently, there being a 
continuous increase in the proportion of Z held in 
solid solution until the eutectic proportions are 
reached. In other words, for the case in-which Y 
crystallises out, the proportion of Z dissolved in 
the crystal varies with the temperature at which 
the solidification is effected. On the other hand, 
the proportion of the two constituents in the crystal 
deposited at any temperature is not the same as it 
is in the mother liquid at the same temperature. 

Thus whilst the line yhi shows the composition 
of the mother liquor at any temperature, that of 
the crystal which is separated at the same tem- 
perature is widely different. Thus in Fig. 2 
another line, gpqi, can be drawn, showing the 
composition of the — which separate out at 
any temperature. us the composition of the 
crystals deposited from a mother-liquor ‘containing 
70 per cent. of Y and 30 per cent. of Z can be 
found by drawing from / a horizontal line cutting 
the line gp at n, which, it will be seen, corresponds 
to a composition of 82 per cent., Y carrying, in 
solid solution, 18 cent. of Z. It will also 
appear from the diagram that the eutectic consists of 
two sets of crystals, one (corresponding to the point 
p) containing 54 per cent. of Z dissolved in per 
cent. of Y, and the other (corresponding to the 
point q) 20 per cent. of Y dissolved in 80 per cent. 
of Z. When the mutual solubility of the two 
metals in each other is small, the point p lies 
close to the 100 per cent. line for Y, and the point 
a close to the 100 per cent. line for Z. Alloys 

aving compositions corresponding to points on the 
left of p, or the right of g, do not deposit eutectics. 

The case represented in Fig. 2 corresponds to 
one in which the two constituents do not unite 
to form chemical compounds. When such a com- 
pound is formed the complete curve can be 
drawn by combining two diagrams, one obtained 
when the mixture consists solely of the metal Y 
and the compound Z Y, and the other when the 
mixture consists solely of the metal Z and the com- 
pound Y Z. These may then be juxtaposed to form 
the complete curve. 

The kind of curve then obtained is represented 
in Fig. 3. Taking, again, the ideal case in which 
no solid solutions are formed, but pure constituents 
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separate, the diagram shows that for compositions 
containing more than 78 per cent. of Y, the latter 
cryatallises out alone until the temperature falls to 
150 deg., when the eutectic solidifies. This eutectic 
does not, however, consist of crystals of Y, 
laid down simultaneously and side by side with 
crystals of Z, but of crystals of Y laid down side 
hy side with crystals of the compound Y Z. 
For mixtures containing less than 78 per cent. of Y, 
and more than 56 per cent., the crystals which first 
separate out are crystals of the compound Y Z, 


and the eutectic is the same as in the previous 
case. When next the mixture contains less than 
56 per cent., but more than 42 per cent., of Y, 
the diagram shows that the crystals which first 
separate out are crystals of YZ; and the eutectic 
now formed consists of crystals of the compound 
Y Z and of the metal Z, the metal Y being absent 
in the uncombined state.” The melting point of 
this eutectic is 200 deg. Finally, when the mixture 
contains less than 42 per cent. of Y, the metal Z 
crystallises out first, and the eutectic finally formed 
is again that melting at 200deg. In actual practice 
the crystals formed are never quite pure, but each 
is a solid solution. If the two constituents can 
form more than one compound, the curve will be 
still more ne me or A hump like that shown in 
Fig. 3 generally denotes the presence of a com- 
pound, the composition of which is represented’ by 
that of the maximum ordinate. 


INTERMETALLIC CoMPOUNDS. 


There are, however, exceptions to this rule, and 
the criteria by which the existence of such com- 
pounds can be established formed the subject of 
the paper on ‘‘ Intermetallic Compounds,” con- 
tributed to the Institute of Metals by Mr. Cecil H. 
Desch, D.Sc., Ph.D. The chief method employed 
was introduced by Professor Tamman, and is hashe 
as ‘‘thermal analysis.’ It is based on the assump- 
tion that when a compound is formed, heat will be 
liberated, and this heat will be a maximum when 
the two constituents of the compound are present 
in exactly the proportions needed, there being no 
excess of either. Hence, when a compound is 
formed the pause or arrest in the cooling curve will 
last longer the more nearly the constituents are 
present in the necessary atomic proportions, and by 
taking in succession cooling curves for a number of 
different proportions it will be found that the length 
of the arrest first increases, reaches a maximum, and 
finally diminishes again. The proportions corre- 
sponding to the maximum arrest are those of the 
constituents in the compound formed. 

To illustrate the method, Dr. Desch gave Fig. 4, 
representing the thermal equilibrium curve for an 
imaginary alloy of two metals Y and Z, which can 
combine to form three distinct chemical compounds. 
The scale at the bottom is not the percentage weight 
of the metal Z, but the number of atoms of Z for 
each 100 atoms in the alloy. At A the metal Y 
alone is present. The point B corresponds to the 
formation of a eutectic. The kink at OC indicates 
the formation of a compound. but the composition 
of this alloy will not be found by merely dropping a 
vertical from C to the base. The point D is a maxi- 
mum, and does in this case correspond to the forma- 
tion of a definite compound of Y and Z. Another 
eutectic is indicated at E, whilst the break at F indi- 
cates the presence of a third compound, but the com- 
position of this is again not given by the correspond- 
ing abscissve, but must be determined by the thermal 
analysis of the curve. Finally, the point G corre- 
sponds to the case when Z alone is present. The 
whole broken line A, B, O, D, E, F, G is obtained by 
noting for each per cent. of the alloy the first arrest 





in the cooling curve—that is to say, the temperature 
corresponding to the point b in Fig. 1 ante. 

The point D indicates the presence of a com- 

und consisting of 50 atoms of Z per 100, and 
levies therefore the composition Y Z. This alloy 
freezes solid at a temperature of 750 deg., there 
being no eutectic, but the line V W in the diagram 
crossing the vertical under D denotes that with 
this alloy there is a development of heat when 
the temperature falls to 300 deg. This develop- 
ment is due to the spontaneous formation of some 
allotropic modification of the compound at this 
temperature. This development of heat at a tem- 
perature of 300 deg. is characteristic of all alloys 
having compositions lying between the limits in- 
dicated by the points V and W. The duration of 
the arrest in the rate of cooling is plotted below 
V W as VaW, and, it will be seen, is a maximum 
when the constituents are present in the propor- 
tion of 50 atoms of Z to 50of Y, thus affording 
a further indication that the point D indicates the 
formation of the chemical compound YZ. Alloys 
containing more than 50 per cent. of Z, but less 
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than 75 per cent., show also a development of 
heat at a temperature of 600 deg , so that the cool- 
ing curve has the form indicated in Fig. 5. Here 
the point b corresponds to a first deposit of crystals 
from the mother-liquor, the horizontal cd to the 
deposit of a eutectic at a temperature of 600 deg., 
as indicated by the line RS in Fig. 4, whilst the 
horizontal at e f corresponds to the modification at 
300 deg. of the crystals of Y Z first deposited. For 
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mixtures containing exactly 50 per cent. of Z the 
break at cd disappears, but is a maximum when 
the original composition of the alloy corresponds 
to the eutectic point E in Fig. 4. The curve of 
heat development by the deposit of this eutectic 
is plotted as Re Sin Fig. 4. This eutectic consists 
of crystals of the compound Y Z laid down side by 
side with crystals of some other compound, the pre- 
sence of which is indicated by the kink at F. The 
vanishing of this eutectic heat at R is further evid- 
ence of the existence of the compound Y Z. 

For mixtures containing originally less than 50 
per cent. of Z, the cooling curve again shows 
two horizontal breaks. One of these is at a tem- 
perature of 500 deg., and the other at a temperature 
either of 400 deg. or of 300 deg. In the latter case 
the development of heat is due, as before, to a 
spontaneous modification of the crystals of Y Z 





deposited at a higher temperature. This develop- 
ment of heat ceases, it will be seen, at the point V, 
thus indicating that at this point none of the com- 
pound Y Zis present. Thecorresponding composi- 
tion of the alloy is 40 atoms of Z to 600f Y. On 
the other hand, the development of heat at the 
temperature of 500 deg. is a maximum at this per- 
centage of composition, as indicated by the C p Q. 

It is concluded, therefore, that the compound 
corresponding to the kink C in the figure has the 
composition Z, Y;,, which is confirmed by the fact 
that the development of heat at the temperature of 
400 deg. vanishes at the same point as indicated by 
the line Mb N. This development of heat is due 
to the solidification of a eutectic formed of crystals 
of Y deposited simultaneously with crystals of the 
compound Y, Z,. 

Coming finally to the compound of which the 
existence is indicated by the break at F, it appears 
that the corresponding development of heat at 
900 deg. is a maximum when the alloy contains 80 
atoms of Z per 100, and hence this compound has 
the composition Z, Y. The fact that this develop- 
ment of heat at 900 deg. vanishes when 95 atoms 
of Z per 100 are present indicates that the pure 
metal /% can hold in solid solution 5 per cent. of the 
metal Y, and, similarly, the fact that the points S 
and W do not lie on the 80 per cent. line indicates 
that the compound Y Z, can also hold in solid solu- 
tion 5 per cent. of Y. 

Other methods of detecting the presence of inter- 
metallic compounds were also discussed by Dr. 
Desch. Of these, he said, microscopic examination 
was useful mainly as a control of the thermal 
analysis ; but when an alloy of a certain composi« 
tion showed a perfectly homogeneous structure, and 
the addition of a small quantity of either of the 
component metals gave rise to the appearance of a 
eutectic, there was definite evidence of the exist- 
ence of acompound. Another method which had 
been used was the measurement of the electromotive 
force between an alloy and one of its component 
metals. Asthecomposition of the alloy varied, the 
electromotive force changed, and a break in the 
curve obtained by plotting the electromotive force 
against the percentage composition had been held 
to indicate the existence of an intermetallic com- 
pound. This nethod, Dr. Desch concludes, is, how- 
ever, subject to many errors. Another method liable 
to give fallacious results, Dr. Desch continued, con- 
sisted in attacking alloys of varying composition 
with reagents capable of extracting one or other 
of the constituents. If the residues left from a 
series of such alloys proved all to have the 
same percentage composition, it was assumed that 
this residue was a definite chemical compound. 
In applying this method trouble arose from the 
circumstance that reagents attacking a metal will 
also frequently attack the compound, though more 
slowly, so that the composition formed depended 
on the time taken. In other cases the reaction is 
brought to a premature end by the deposit on the 
crystals of a coating of one of the products of the 
reaction. A fourth method, capable cf further 
development, Dr. Desch said, consisted in scratching 
the alloy with a diamond point and measuring the 
width of the scratch. With ‘‘ mixed crystals” the 
curve of hardness plotted against percentage com- 
position was smooth, but if compounds were formed 
there were breaks in the curve. Changes in den- 
sity with changes in composition had also been 
used as a method of detecting compounds, which, 
as before, were indicated by breaks in the curve. 
This method was, he said, unreliable, owing to 
the difficulty in getting cast alloys quite free 
from porosity. Another method of detecting 
the presence of these intermetallic compounds 
was based on the measurement of the electrical 
resistance of a series of alloys of varying com- 
position. The irregularities found in the curve of 
resistance plotted against percentage composition 
indicated either the occurrence of a new compound 
or the limit of saturation of a series of ‘‘ mixed 
crystals,” a microscopic examination being needed 
to distinguish between these two possibilities. Dr. 
Desch concluded his paper with a list of inter- 
metallic compounds the existence of which had, 
he thought, been definitely established. 

(To be continued ) 





More Nova Scotran Coat.—Coil has been found two 
or three miles south of Stellarton, Nova Scotia, and the 
management of the Drummond Colliery proposes to make 
further explorations. The Acadia Coal Company is also 
boring. The mining industry of Pictou county is making 
satisfactory progress. 
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NOTES. 
Sir Wittram Battey anp MANCHESTER. 


Ir is so fashionable to be pessimistic with regard 
to both national and industrial matters that it is 
pleasant to find a man with the courage to express 
some measure of confidence in the present and faith 
in the future. Apart from the absurdity of con- 
tinually depressing the body politic by conjuring 
up visions of impending ruin, there is the greater 
harm that such prophecies tend to produce a 
fatalism which almost invites the evil imagined. 
Moreover, from a purely business point of view, it 
is eminently foolish to write Ichabod over the door, 
and sit inside mourning over the prospects of the 
morrow. It is even more silly to go about pro- 
claiming from the housetops that one’s business 
is going to ruin as fast as it possibly can. No 
man’s credit would stand such conduct for long, 
and no nation’s credit is improved by its citizens 
perpetually trying to show that they are fail- 
ing in competition with rival countries. British 
manufacturers owe no gratitude to certain organs 
of the daily Press which appear to delight in ad- 
vertising to the world at large that British supre- 
macy is declining. Their facts are generally wrong, 
and their conclusions unwarranted ; but their con- 
duct does infinite harm. Among the pessimists 
no one can include Sir William Bailey. He gave 
an address last Friday to the Old Mancunians 
Association, the theme of which was the world- 
renowned position which Lancashire had won by 
the enterprise and ability of its population. His 
patriotism may have been to some extent local, but 
a similar tale of progress and well-earned prosperity 
could be told of any cf our great industrial 
districts. Given certain, but not necessarily great, 
natural advantages, the rise of either a district or 
a nation depends upon the nature of the inhabi- 
tants. Lancashire was built up by men who 
believed in her and in themselves, and did not 
cry to the Government to do things for them 
or to help them out of their troubles. Sir 
William Bailey refers to the Lancashire muni- 
cipalities as triumphs of municipal government. 
They are, no doubt, excellent municipalities, but 
as to the effect of municipalities on progress, 
we would rather take the view expressed last year 
in a presidential address by Mr. Adamson, who 
has at least as great knowledge and experience of 
industrial Lancashire as Sir William Bailey. So 
long as the country produces such men as were 
included in the long roll of inventors and organisers 
mentioned by Sir William, and does not cripple 
their activities by making their enterprises un- 
rofitable, there need be no fear for the future. 

here is not in the whole world an area which 
supports so dense and flourishing a population as 
the district of which Manchester is the focus. This 
enviable position was not obtained by municipal 
undertakings, but by the private enterprise of 
individuals. As Sir William Bailey says, though 
in another connection, ‘*‘ As for our trade, the 
means that have created it will maintain it.” 


Workmen’s CompensaTIon : **‘ SERIOUS AND 
Witrot Misconpvuct.” 


An important point in the Workmen’s Compen- 
sation Act, 1906, was decided by the House of 
Lords a few days ago. It was the case of a pitman, 
named George, who was injured by an accident 
while at work as a ‘‘bottomer” in the service of 
the Glasgow Coal Company. It was his duty to 
take off empty hutches from the cage and put on 
full ones. There was no light where he was em- 
ployed except the miners’ lamps, and great caution 
was needed at the ell seam where he was stationed. 
The gate opening to the shaft had to be opened 
and shut as required by the workmen in charge of 
the hutches sent up in the passing cage. Usually the 
cage stopped at the ell seam without special signal 
when ascending empty from the main coal bottom, 
the engineman being generally able to tell by the 
pull on his engine when the cage was empty. It 
was re-started on its ascent from the ell seam by a 
signal from there. In this case the workman 
(George) called to the bottomer at the main bottom 
to send up the cage, which was done, and George 
hearing the signal for receiving it at his ell seam, 
expected the cage would stop for him without 
further signal. Without taking the trouble to 
ascertain if it had actually stopped, as it should 
have done in two seconds from the main seam, the 
heedless pitman opened the gate, and went some 
three yards along towards the shaft behind a 





full hutch. The cage was not where he thought it 
should be in the time, but had passed up the shaft 
without stopping, and George, with bia hutch, 
tumbled down the shaft and was hurt. The arbi- 
trator refused compensation, and held he was 

uilty of ‘‘serious and wilful misconduct,” as he 

ad previously been warned of the danger, which, 
with reasonable caution, could have been svoided. 
George — to the Court of Session, which up- 
held the decision of the arbitrator, and the House 
of Lords also confirms the judgment of the Court of 
Session. As the arbitrator, who was the sole judge 
of the facts, held that the appellant had been guilty 
of serious and wilful he nite. 0g it was not for the 
higher Court to go into the facts. According to 
the Act, Section 14, the facts in a Scotch com- 
pensation case are determined finally in the Sheriff's 
Court, anda point of law only can be subject of an 
appeal to the Court of Session. The case of the 
appellant seemed to be to get the House of Lords 
to say that the mere breach of the rules of which 
the appellant was guilty was not ‘‘ wilful mis- 
conduct.” But the House of Lords held the 
view that this was a matter of fact for the 
arbitrator and not forthem. ‘Serious and wilful 
misconduct” is a bar to any claim for compensation 
in acase of temporary injury, but it will be noted 
that the accident must be attributable to such mis- 
conduct, and that if the injury results in death or 
serious disablement, the claim will be allowed. 
Misconduct in the legal sense here does not mean 
moral misconduct, but only misconduct of the work- 
man in the doing of his work, as in this case of 
George, who carelessly ignored the warning he had 
ot and broke the rule which would have saved him 
rom accident. 


Tue SuRFACE-CONDENSER. 


An excellent summary of the history of the sur- 
face-condenser is given in a paper read on Monday, 
November 16, before the fTostitute of Marine 
Engineers, by Mr. Robert Bruce, who, in the con- 
clusion of his paper, described at. length some of the 
most recent improvements effected in the design 
and construction of this indispensable accesso1y to 
the marine-engine. As showing the antiquity of 
the idea, he pointed out that the first condenser, 
used by James Watt, was of this type; but, as is 
well known, the main credit for its successful intro- 
duction into practice is due to Samuel Hall, a 


Nottinghamshire cotton manufacturer, whose first | Ge» 


tent was dated 1831. A steamer fitted with 

all’s condensers was tried in 1837, but for one 
reason or another the owners replaced the sur- 
face-condenser by the jet type, after four years’ 
work. Definite success was, however, obtained 
with the P. and O. steamer Mooltan in 1859, 
which was fitted with surface-condensers, having an 
area of 4200 square feet of tube surface, the engines 
indicating 1734 indicated horse-power. In this 
plant the steam passed through the tubes, a practice 
which was soon generally abandoned for the reverse 
arrangement in which the circulating water is 
pumped through the tubes, around which the steam 
is caused to flow. After this change was effected 
no essential alteration in the construction of marine 
surface-condensers was made till the introduction 
of the steam-turbine, with its ability to make 
economical use of much higher vacua than the 
reciprocating engine. Since then a number of dif- 
ferent plans have been tried for augmenting the 
efficiency of the condenser, and Mr. Bruce devoted 
in his paper special attention to the principles 
governing the design of the ‘‘ Contraflo” type. The 
construction of these, he said, was based upon the 
idea of absolutely barring the short-circuiting of the 
steam flow on its way from the inlet to the air- 
pamp. and tocompel it to flow fairly over the whole 
ength of the tubing. To this end the condenser, 
he said, was divided up into a number of separate and 
separately-drained compartments, through which 
the steam had to flow in succession. All the con- 
densation effected in one compartment was drained 
off direct to the air-pump, in place of showering 
down upon the lower tiers of tubes, as in the ordi- 
nary type. In the latter the shower of condensed 
steam over these lower tubes obstructed the access of 
steam to them, and resulted, further, in the cooling 
of the condensation to a temperature below that 
corresponding to the vacuum. Asa result of the 
improved arrangement described, he stated that for 
a given engine and given vacuum a ‘‘ Contraflo” con- 
denser could be substantially smaller than the stan- 
dard type. Where high vacua .were required, or 
where the circulation water was relatively warm, the 





**Contraflo” condenser was, he said, fitted with a 
wet and with a dry air-pump, the former to remove 
the water and the latter the air. These dry air- 
pumps were sealed with water which was kept in 
continuous circulation through a cooling compart- 
ment arranged in the base of the condenser. By this 
device the effective capacity of the dry air-pumps 
was greatly augmented. Mr. Bruce also described 
the simple and ingenious air-gauge devised by Pro- 
fessor Weightman for detecting air-leakage into a 
condenser. This air-gauge was illustrated and de- 
scribed on page 507 of our last volume. 





New Geeman Linens.—Two large Atlantic liners of 
the intermediate type have been launched in Germany 
within a week. The first is the Berlin, launched for the 
New York-Mediterranean service of the North German 
Lloyd from the yard of the Weser Shipbuilding Com- 
pany, Bremen, on the 7thinst. The Berlin is 19,200 tons 
gross register, and her principal dimensions are T-_ > 
612 ft. 3 in.; breadth, 69 ft. 8 in.; depth, 31 ft. 8in. She 
will be fitted with two sets of quadruple-expansion re- 
ciprocating engines, aggregating 14,000 indicated horse- 
power, giving a sea s of 17 knote. She will have a 
crew of 400 all told. The second steamer is the George 
Washington, the largest ship ever built in Germany, 
launched on the 10th inst. from the yard of the Vulcan 
Shipbuilding ~~ 14 The George Washington, which 
bas also been built to the order of the North German 
Lloyd, is 27,000 tons gross register ; length, 722 ft. 5 in.; 
breadth, 78 ft ; anddepth, 54tc. She will provide accom- 
modation for nearly 3500 persons, of whom 525 will be 
crew. A new feature is the creation of a fourth class 
between the usual second class and the steerage. The 
speed will be 18 knots. 





Tur WILLANS GOLD Mepat.—This medal, which will 
be presented to-night (Friday) at the Institution of 
Mechanical Engineers, is an artistic production by the 
well-known medallist Wyon, of London. On one side it 
bears a portrait of Willans, and on the reverse an alle- 
gorical figure of Fame, with lightning and some cog- 
wheels, as symbolical of the Institutions of Mechanical 
and Electrical Engineers respectively, since in alternate 
periods these Institutions will have the medal at their 
disposal. As the medal is only given once in every six 
poem it will certainly be a most coveted prize. The 

onour of being the first recipient falls to Mr. H. A. 
Humpbrey, whose paper on ‘*Gas-Producers and Lar, 
Gas-Engines for Central Stations” was selected by the 
Committee of the Institution of Mechanical Engineers as 
being the best paper read during the period 1900 to 1907 
relating to the utilisation or transformation of energy. 
Mr. Humphrey is already the possessor of the Telford 
Gold Medal of the Institution of Civil Engincers, and 
old students of the Finsbury Technical College and of the 

mtral Institution at South ~~, will remember 
him as the first elected Fellow of the City and Guilds 
Institution. He is best known to engineers in connection 
with his work on gas producers and gas-engines, on which 
subject he is a recognised authority. During the last two 
ears he has been working on entirely original lines, and 
as invented an internal-combustion pump. Great reti- 
cence has been observed during the experiments, but, now 
that the patents have been granted, we understand that 
he has accepted an invitation to read a paper, giving the 
results of his experiments, before one of the London 

Institutions. 


INSTITUTION OF MECHANICAL ENGINEEES : GRADUATES 
AssocIATION.—The second general meeting of the above 
Association, for Session 1908-9, was held at the Institution 
House, Store;’s Gate, Westminster, 8.W., on Monday, 
November 9, 1908, at 8 p.m. The chair was cones by 
Mr. H. C. King, cf the Great Western Railway Works, 
Swindon (Member). A paper entitled ‘* Railway Fog and 
Automatic Signalling” was presented and read by the 
author, Mr. Lionel Hiller, of York. The author intro- 
duced his subject with some remarks regarding the condi- 
tions and difficulties of the problem of railway fog-signal- 
ling, and gave the general outline of the usual practice 
adopted at present by the leading railways in this country. 
He gave many particulars regarding various appliances and 
apparatus which assisted the fogman in his duties, these 
machines having the effect of reducing the risk to fog- 
men in placing detonators on the lines, and also of econo- 
mising by saving the detonators from being exploded in 
the event of signals being pulled off and the train ing 
before the fogman has time to remove them. The rela. 
tive advantages of both audible and visible signals were 
discussed, and the author gave particulars of the rules 
and regulations appertaining to the working of the lines 
in foggy weather. The author then dealt with the 
subject of entirely eliminating the rervices of the fcg- 
man, and discussed appliances worked automatically 
from the signal-cabin ; this included a number of machines 
experimented with by the leading railway companies in 
this country. The latest phases of automatic signalling 
by means of electrical contacts and otherwise, direct into 
the engineman’s cab, were touched upon, and in conclusion 
the author cited the advisability of dispensing with sema- 

hore signals altogether, or of having them only asa stand- 

, and effecting the entire signalling by means of audible 
and visible signals in the driver’s cab. The paper was 
illustrated by means of a number of lantern-slides. Mr. 
W. G. Smith opened the discussion upon the paper, in 
which the chairman for the evening and the following 
graduates took part: Meesrs. H. E. Morgan and E. O, 
Buck. The meeting terminated at 9.55 p.m. 
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**QUEST’S LAW OF COMBINED STRESSES.” 
To THe EpiTor or ENGINEERING. 

Srr,—May I humbly add a few remarks to the interest- 
ing corres) ence whi already been published on 
Guest’s law of combined stresses? That this law is 
true for ductile materials has, I think, been indisputably 
proved. It would be interesting, working on the same 
assumption that the maximum shear stress determines 
the yield, to formulate a theory to include al materials, 
and I should like to point out that the following theory 
gives a result practically the same as that obtained from 
Rankine’s formula for a brittle material like cast iron, and 
agrees with that of Guest for ductile materi F 

On referencé to Professor Perry’s ‘‘ Applied Mechanics,” 
page 344, we find the following statement :— ; 

** In an indirect manner we have evidence that if on 
an interface there is a shear stress q and compressive 
stress p, the strength of the material in resisting frac- 
ture at this section is as if a shear stress acted of the 
amount q — » p, where is a constant for the material. 

. . . Itis as if u were a coefficient of friction, prevent- 


ing sliding ery 
for compressive stress p a tensile stress p, in 


Putting 
the above, we obtain q+ ,, instead of gq — up. 
Rankine, when dealing with the “frictional stability of 
earth,” put f, = 0, «.¢., 4 =p. : ; 

Take the case of simple direct tensile loading ; the sec- 
tion at which greatest shear takes place is given by 
6 = 45 — + where » = tan ¢, and the shear, which we 
might assume acting, is given by 

fs = p, (cos 6 sin @ + 4 cos? 4) 


~a [eet o(-2F4) 


The value of « is determined by the angle of fracture 
6, which for cast iron in tension is taken as 35°, this 
making ¢ = 20°, and hence » = 0.36. ; 
For wrought iron taking ¢ = 0, we obtain 
fs = 4 p, 


Se = 0.71 Pi- 
If the principal tensile stresses in two directions in 
the material be denoted by p, and po, it can be easily shown 
that at yield the greatest shear stress f, is given by 


Pp; (cos 6 sin 0 + 44 cos? 0) — py (cos 6 sin 0 — u ein? A) 
where 


but for cast iron 


0 = 45° - %, 
2 


lad Bie + sin $F)» 
2 2 


ig (= _K(1 _ sin “| - 


= AP iy B pr, 


Ae (3° + pw (1 + sin *) 
2 2 


B=("%°- w(t sae) 
2 2 


Mr. Turner, in his excellent letter, has shown how to 
obtain the values of p, and p. in the case of combined 
bending and twisting. t : 
p= tpt+anvr+ af? 
p: =p - avr + 4P, 
where 
p = tensile stress produced by bending moment M. 
f = shear stress produced by twisting moment = 


.*. at yield 


A-B ¥ 
J 


a 
Now the greatest shear stress produced by an equiva- 
lent bending moment M., according to the above theory 


32 
als Me A. 
so Tr a® 
ae x 


32 
7 ae 
ra 
— ®)M + (A+” 
2A 2A 
For wrought iron or mild steel taking ¢ = 0; 
A=} B =!i, 


M. = VM? + T? 
(Guest’s law for ductile materials. ) ct 
For cast iron taking ¢ = 20 deg., « = 0.364, 
A = 0.71, and B = 0.35. 
¢ = 0.25 M + 0.746 / M2? + T? (2) 
Thus we get a law for a brittle material based upon the 


tion that maximum shear determines the yield. 
* Rappese we take the case when M = T = 100. Then 


= 


es eT yas ASB ( yee + 1) 


m+A*3( rps T )} 


M..A; 


(45° 


from which 


M. = ( ) Me + 


and 


equation (2) gives M- = 120, while Rankine’s formula | bas 


gives M. = 120. If M = 200, T= 100. Then equation 





2) gives M. = 216, as against 211 from Rankine. 


It seems, therefore, highly probable that there is not 
one theory for brittle and one for ductile ials, but 
= equivalent bending moment may be found from 
a law like 


M. = aM+8 ./M?+ T2. 


Mr. Scoble states that his tests indicate that brittle 
materials do obey Rankine’s law, and there is, I think, 
justification for the above theory. Sir Darwin 
propounded the hypothesis that p, — p. is constant at yield, 
and Guest has practically verified this for ductile msterials 
in showing that P, — P; is constant; but taken generally 
it seems that A p, — B p, must be constant, and that for 
ductile materials the constants A and B each equal 4; 
but for other materials the line of research is evidently to 
find the values A and B. 

; ’ I remain, yours truly, 
Harris Institute, Preston. Epwarp C. Moy te. 


To THE Eprron or ENGINEERING. 
Srr,—Referring to the table in Mr. C. A. Smith’s 
article (ENGINEERING, July 10, 1908, Test No. 3), where 
the maximum tensile stress developed is 38,6501b. per 
square inch, and the maximum shear stress is 22,500 lb. 
per square inch. as the ratio of the strength of the 
material of which the test-tube is made, in shear, to the 


strength in tension is pas = 0.547, it is evident that 


the tube must fail in shear. It should be noted, how- 
ever, that the steel of which the tube is made ig 
particularly weak in shear, and should the ratio of 
the strengths in shear and tension be over 0.6—a low 
value for mild steel—the tube would apparently fail 
in tension. In this case, therefore, Guest’s formula 
would over-estimate the equivalent ding moment. 
Bauschinger’s tests on iron boiler-plate’ show that the 
strength in shear varies considerably, according to the 
direction in which the shear takes place. Such variation 
is to be ex in the case of a “fibrous” material 
like wrought iron, but mild steel-is much more homo- 
geneous, so that the shear strengths should be more 
uniform. ile Bauschinger’s experiments on iron 
plates showed a variation in shear strength of over 50 per 
cent., according to the direction in which the plate was 
sheared, in the case of the Bessemer steel plates tested by 
him] in a similar manner to the iron plates the shear 
strength did not vary more than 10 per cent. 

A correspondent has already pointed out that in the 
three formule for combined stresses, if the bending 
moment is zero, we get the following ratios of the shear 
strength to the tensile strength :—Unity for Rankine’s 
formula, 0.8 for St. Venant’s, and 0.5 for Guest’s. Now, 
from a practical point of view, it seems to me to be a 

uestion of the ratio of the strength of the material in 
shear and in tension, and I would again draw attention 
to the ratio of the strength in shear to the strength in 
tension of the mild-steel tube used in Guest’s experi- 
ments. Have we to assume that this ratio—approxi- 
mately 0.5—is an average value for mild steel? What 
ratio is to be expected in the case of a mild-ateel crank- 
shaft forged from an ingot? Personally I have been in 
the habit of assuming a ratio of 70 to 75 cent. 

Mr. Smith concludes his article by saying :—‘‘ That the 
results should have been so 
but natural, as the complete overthrow of two accepted 
theories, and the entire revision of the formule and 
practice affected by them, is probably unique in the 
history of engineering research.” Now I have no desire 
to depreciate, inany way, Mr. Smith’s interesting article; 
but surely, sir, he has not given your readers sufficient 
data to induce them to adopt Guest’s formula. He has 
certainly referred readers to articles in the Philosophical 
Magazine, but these may be inaccessible to many of your 
readers, and a short account of the results of Mr. Scoble’s 
experiments would be very welcome. 

I believe that Rankine’s formula must be abandoned, 
and I am inclined to think that St. Venant’s formula, 
with alteration of the constants, will be found the most 


suitable. 
Yours ees 


November 16, 1908. ESIGNER. 





“THE PROBLEM OF FLIGHT.” 
To THE Eprror OF ENGINEERING. 

Srr,—May I once more crave the hospitality of your 
columns in reply to Mr. Hammond, whose cordial reference 
to myself and the proposed ‘‘ British Aviation League” 
Ihave perused with deep feeling. Permit me to say that 
I have by no means abandoned the formation of such a 
much-desired nucleus of practical engineers and aero. 
dvnamical scientists, whose united efforts would accom- 
plish much to secure for Britain the supremacy of the 
air. I have awaited the fulfilment of the promises of 
both the Aeronautical Society and the Aero Club to 
provide the trial-grounds, &c., but must frankly admit 
that so far as progress is shown I am not satisfied. The 
grounds are still mysteriously situated somewhere, whilst 
an offer of myself to the latter club to read a paper and 
assist in the organisation of meetings, &c., has elicited 
the response that they are not quite ready yet for 
lectures! Meanwhile progress ciel continues, Britain 
still remaining an island. 

I appeal earnestly, therefore, to your numerous aero- 
nautical readers, both those who have written and visited 
me and others who still occasionally write, to assist me 
in the immediate foundation of the league, either at the 
Soviety of Arts or St. Bride’s Institute, on the following 


is :— 
1. To legally found the “ British Aviation League.” 
2. To nominate officers. I suggest inviting Mr. Farman 


gradually accepted is nothing | be 





to accept honorary membership, Sir H. Maxim or Colone! 
Capper, R.E., as President. 

3. To secure the Creal Palace grounds for preliminary 
experiments and workshops pending more suitable spots. 

4. To build advanced helicopteral and wi machines 
by our mutual united efforts, without bias or prejudice. 

5. To construct suitable and reliable reciprocating or 
turbine-engines. 

6. To fix the membership fee as low as possible to enable 
all to join; say 7s. 6d. annually. 

7. To construct a small Chanute-Wright “ glider” for 
the use of members, to secure initial experience in the air. 
This I will present to the League myself. 

8. To ise and participate in exhibitions, practica! 
demonstrations, and lectures. 

9. To examine without bias all models and propositions 
for advanced aviation with the view of constructing the 
same for tests. 

10. To assist each other to best of ability in diffusing 
knowledge, in constructing machines, and in aiding to 
enhance the success of the ‘“‘ British Aviation League” 
in évery way in order to evolve practical flight. 

Such, in brief, are the points I suggest in order that 
actual specialists in aviation may by their own efforts 
help on the blem with advanced types of machines. 
During the discussion in these columns I have noted 
with gratification that our British engineers can compare 
very favourably indeed with our foreign rivals, and have 
no hesitation in saying that among my own aeronautical 
acquaintances there are some of the finest men working 
at the science, of exceptionally high abilities, and keen 
broad views of advanced status. 

Believe me, Sir, yours sincerely, 
. WILson. 

67, Sutherland-street, Pimlico, November 18, 1908. 





“BURNING” BROKEN PROPELLER- 
BLADES, 
To THE EpiTor oF ENGINEERING. 

Srr,—With regard to your article in your issue of 
November 6 on ‘‘ The ‘ Burning’ of a Broken Propeller,” 
I may say, as also did your esteemed correspondent 
last week, that it is not such a novelty as many would 
imagine. ing the article in question I was struck 
with the complicated way in which it was carried out, 
and the unnecessary moving of the propeller it entailed. 
I may say that I have ‘‘ burned” many tips on propellers 
ranging from 6 ft. to 17 ft. in diameter, and in one case 
half the blade on a 165-ft. propeller, but have always 
made the tip and ‘‘ burned” it on at the same operation, 
without moving the propeller. I also noticed that the 
‘head ” to be cut off the propeller was very much wider 
than is customary in marine-shops in this country. I may 
say that the widest ‘‘head ” on the thickest “‘ burn” I have 
had has not exceeded 1} in. In case someone may say I 
am extolling my own virtues, 

I subscribe myself, yours faithfully, 
A Movtper. 





PERSONAL.—Messrs. Marryat and Place, 28, Hatton 
Garden, E.C., inform us that their manufacturing busi- 
ness at the Askew Works, Shepherd’s Bush, will in future 
carried on under the style of Marrvat and McNaught, 
Limited. The firm’s business at 28, Hatton Garden, and 
30, Kirby-street, is unaffected by the new arrangement.— 
The British Electric Plant Company, Limited, Alloa, 
inform us that they have appointed as their agents for 
Lancashire and Yorkshire Messrs. Drennan, Glover, and 
Cooper, 429, Corn Exchange Buildings, Manchester ; for 
Birmingham and the Midlands. Messrs. Victor Bornard 
and Co., Winchester House, Victoria-square, Birming- 
ham; and for London and district, Mr. W. M. Harris 
Burland, 97, Queen Victoria-street, London. 


Exuisition Spaces; ANNULMENT OF CONTRACTS.— 
It is important to engineering exhibitors to remember 
that whenever regulations binding exhibitors are not 
strictly observed it may be within the right of the 
exhibition authorities, letting the space, to refuse the 
use of it, and annul the letting contract before the 
exhibitors have entered into possession. Last week 
the Argyll Motor Company, Limited, in the Chancery 
Court, sought an injunction to restrain the Society of 
Motor Traders, Limited, from refusing them space 
allotted to them during the run of the Motor Exhibition, 
November 13 to 21. In June last the plaintiffs sent in an 
application for space, and enclosed a cheque for the sum 
required, and on June 10 its receipt was acknowledged, 
a ten days later they were informed by the defendants 
that the ae had been granted, whereupon plaintiffs 
p . at considerable expense, to pre’ for their 
exhibit. But on July 14 they went into voluntary liqui- 
dation, and the defendants sent them notice on October 8 
that a aoe liquidation ny —, — 

y the grant of space was annu > e ntifis 
Tisisted that the change in their nae as | practically made 
no difference in the business. But the defendants, having 
returned the plaintiffs’ cheque, were firm in their refusal 
to grant space, and the Court of Chancery has decided 
they were acting legally. The reason why the plaintiffs 
motion for an injunction failed was that, when they sent 
in their application for space to the defendants, it was 
accepted subject to the society’s regulations, one of which 
was that should an applicant to whom space was granted 
make an assignment to his creditors, or, being a company, 
go into liquidation, the allotment was thereby annulled. 
The law is that when conditions are attached to an offer. 
and the offer is accepted, the conditions become part 0! 
the contract, and any breach of the conditions annuls the 
contract. 
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BEVEL-GEARED LIVE BACK-AXLES 
FOR MOTOR-CARS. 
(Concluded from page 644.) 

Tue differential gear is suhject to very little wear, 
but the whole of the driving and braking stress 
coes through it, and it should therefore be of such 
strength as. to be absolutely above suspicion. So 
far from this always being so, failures are not 
uncommon, and many makers have so little confi- 
dence in their differentials that they carried 
ones on the recent 2000-mile trial. The trouble is 
almost always due to their being too small for their 
work. Strength depends partly on the number of 
pinions, pitch of teeth, and other factors ; but, 
roughly speaking, it seems that if the differential 
wheels are about three times the diameter of the 
axle, the margin of safety is ample, and with the 
bevel type there is no difficulty in getting them in 
as large as this, or larger. In the face type the 
wheels have to be reduced to get into the same 
casing, consequently they are often made much 
smaller than this, and fail accordingly. 

The bevel pinion and the differential pinions are 








The cage surrounding the differential wheels 
should fit close round them, so as to hold the shafts 
together, and prevent end motion. The thrust 
from the differential pinions is then taken by the 
cage, and as this normally revolves at the same 
speed, there is no perceptible wear due to it. 

It is a very great advantage to be able to 
change the bevel-gear wheels and to take out and 
examine the differential without dismantling the 
back-axle or taking it off the car. In all axles 
made as Figs. 6 and 8, page 604 ante, and Fig. 11, 

642 ante, the gear-wheels can be examined 
in place, and this is a very great advantage, as 
it is possible to see whether any renewals or 
repairs are required. Unless some special arrange- 
ment is made, it is not possible to take the gear 
right out, as the cage of the differential cannot be 
got clear of the differential wheels. In an axle 
of the type of Fig. 8, page 604 ante, if the weight is 
taken on the tube, and not the revolving parts, the 
latter can be arranged simply to mt into the diffe- 
rential wheels, driving them through keys cut solid 
on the shaft or by means of a square. Then by 
removing the axle through the driving-wheel the 


Fig. 22. 






































usually fixed to their respective shafts by cones, 
with a key to drive them, as shown in Fig. 1, page 
603 ante. In some cases they are made solid with 
the shafts, and a little weight is saved by this, but 
the saving is very small and the inconvenience in 
manufacture considerable. Where the bevel pinion 
is carried ona short shaft, as in Figs. 1 and 3, page 
603, the solid tryction is most common, and 
is least inconvenient.» But it entails making the 
whole of th@ thaft-of the special steel of which 
the gear-wheel is made, and is often not so con- 
venient for changing the ratio of gear. 

The road wheels are either fixed to the axle in 
the same manner, or by having the inner part of 
ech wheel bored parallel and the outer end oqeered. 
the axle being turned and squared to fit. is is 
not @ very good fastening, as the squaring of the 
shaft reduces its strength in torsion, and the 
parallel part cannot be made to fit as tightly as 
the cone drawn up bya nut. It is also generally 
more expensive. 

_In some cases makers square the shafts to fix 
vither the differential wheels or the dogs for driving 
the road wheels when these are carried on the tube, 
as shown in Fig. 19, page 643 ante. This is v 
bad indeed, as the shaft is reduced: in Prati. | 
at least 45 per cent., and, consequently, has to be 
wade far heavier than it otherwise need be. 



















used. In this case the ure due to the torque is 
often transmitted to the after end of the shaft from 
the gear-box and taken on the after bearing. As 
far as the vertical pressure is concerned, there is 
no objection to this, as itis very small at the end 
of a long torque-rod, but as commonly carried out 
there seems a great liability of a heavy side strain 
coming on the after ing. It is obvious that few 
arrangements of springs will hold the axle absolutely 
rigidly in its position laterally ; and if each end is 
held rigidly fore and aft, the whole side pressure 
comes on the after-bearing of the gear-box. This at 
the end of the lgng torque-rod puts a-very heavy 
bending moment op it where it goes into the bevel, 
gear-case. Several very good makers use this con- 
struction, and say that in practice these theoretical 
objections are not serious, but the majority prefer 
te use two joints in some form or other. In some 
cases the front of the torque-rod is carried in a ball- 
and-socket joint surrounding the universal joint, the 
springs being hung on shackles at both ends. This 
makes a neat arrangement, but necessitates a cross- 
member or some ‘other attachment for the ball-and- 
socket joint, and makes it more difficult to arrange 
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differential wheels and cage can all be removed. 
The objections to carrying the weight on the tube 
have been discussed, and it does not seem such good 
practice to simply slip the axles into the differential 
wheels as to fix them more solidly. Many cars of 
good make are, however, so arranged, and are said 
to run | ase satisfactorily. 

It is, however, quite possible to arrange that the 
whole of the gearing can be removed while carrying 
the weight on the revolving axle and fixing the 
bevels firmly on the shaft, as shown in Fig. 21, 
annexed. In this case the cage is not split horizon- 
tally, but vertically, and is held together by the 
pin which carries the differential pinions, and the 
crown-wheel is bolted to it. When these connec- 


‘tions are loosed, the two halves of the cage can be 


removed and the differential pinions with their 
pin. The crown-wheels can then be removed 
through the space between the ends of the shafts, 
and the pinion, &c., taken off if desired. 

The arrangement of the radius and torque-rods is 
a matter of some importance. There must be 
some arrangement for keeping the axle in its place, 
and square to the car, and also for preventing it 
from revolving under the driving and braking 
strains. 

The most usual ment is shown in Figs. 22 
and 23. In this the axle is kept in place by the 
springs, which are fixed at one end, and is prevented 
from turning by a torque-rod. This may be arranged 
as shown, in which case there must be some sort of 
universal joint at each end of the propeller shaft. 
Alternatively, a single tube forming a casing for the 
latter as well as the torque-rod, as Fig. 24, may be 























the brake neatly. An arrangement which makes 
a very neat design is to run the shaft in a tube 
forming the torque-rod, as Fig. 24, but to have a 
double ufiversal joint or two joints close together 
close to the -box. The frontend of the torque- 
rod is then hung to a cross-member of the frame. 

In some cases the axle has radius-rods at each 
side attached to the frame to keep it in place instead 
of depending on the springs. ere double elliptic 
springs are used this is: most frequently done, as 

ey have hardly enough stability. e radius- 
rods are, however, an additional complication, 
weight, and expense, and it seems best to have 
spri so arranged that they will act instead. 
In: 0! to avoid end-motion on the universal joint 
the radius-rods should, theoretically, be pivoted on 
the same centre as the universal joint. This is 
impossible when the springs form the radius-rods, 
but the end-motion due to this is so small as not to 
be of importance, and can be easily allowed for in 
the joint, and it is very difficult to arrange that 
there is none at all in any case. Where side radius- 
rods are used there must be provision for longi- 
tudinal motion of the springs : that is, if they are 
single, they must be hung on shackles at both 
ends ; if double, they should be pivoted at the top 
as well as the bottom. 

Where the arms carrying the brake are fixed to 
the axle-tube, the torque is transmitted from them 
to the casing, and taken by the torque-rod. In 
this case the tube is usually amply strong enough, 
as it has to be made of good diameter to accommo- 
date the but in getting out a design it ma 
be as well to check the stresses on it. The possi 
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pressure at the end of the torque-rod is easily cal- 
culated, being 
Weight on wheels x coefficient of friction 
: x radius of wheels 





Length of torque-rod from centre of axle 
The possible 


bending-moment at any point is 
; Pressure at end x length. 
In the case of the tube enclosing the propeller shaft, 
the bending moment is greatest at the point where 
it joins the differential casing, and should be allowed 
for. 
Thus, for the previous axle, with a torque-rod 
60 in. long, the pressure at the end is 
2240 x 0.4 x 17 
a 2 th, 
and the bending moment, assuming it joins the 
casing 10in. from the axle, , 
254 x 50 = 12,700 in. lb. 
It will need a tube about 2? in. in diameter by 
} in. thick to keep the stress down to 12,000 lb. 
per square inch. Theoretically, this tube should 
tapered as the bending moment decreases from 

























































































its maximum at the joint with the casing to zero 
universal joint or point of attachment’ to the frame 
if there is one. In practice some firms use a con- 
siderably lighter tube than above—i.e., the maxi- 
mum stresses allowed are greater, and, as they 
come to grief very seldom, this is perhaps reason- 
able. Other firms, however, use tubes a great deal 
heavier than above. 

Another variation whicl has been adopted to a 
small extent is to have the differential: on the 
longitudinal shaft, and have two crown-wheels, as 
in Fig. 25. In this case the stresses on the differ- 
ential are reduced, and it can be made smaller ; but, 
on the other hand, it revolves faster, and therefore 
allowance must be made for the wear due to this. 
The driving strain is transmitted through two 
crown-wheels and bevel-pinions, so that each has 
only half as much to do; but, on the other hand, 
for a given-sized -case the smaller of the two 
has to be very much smaller, in proportion to its 
work, than in the ordinary arrangement. The 
different sized crown-wheels and pinions also entail 
twice the number of stock patterns. The two 


longitudinal shaft at a slight angle, as Fig: 26, or 
(2) setting one-half of the axle a little in front of 
the other, as Fig. 27. The former involves the 
after universal joint working at a slight angle, 
which is rather exaggerated in the figure, to show 
it more clearly ; and the latter would probably be 
objected to in a pleasure-car on account of appear- 
ances, but, nccbeanliatly, both seem better than 
Fig. 25. 

In some cases, with the above differentials, the 
two revolving axles are inclined so as to incline 
the driving-wheels. ~The ‘reason given for this 
is that they can then be dished and yet the 
spokes stand vertical. There does not appear to 
be any advantage in this whatever ; no doubt, for 
the light — of pleasure-cars, it makes no 
appreciable difference whether the wheels are 
inclined or vertical ; but where really heavy weights 
have to be carried, the difference is much more 
apparent, and here the wheels are practically always 
vertical, and we may therefore be pretty sure the 
vertical arrangement is the best. The inclining of 
the axles has the great disadvantage in a pleasure- 





























|car that it raises the bevel-gear-box in proportion 

| to the centres of the wheels, and this increases the 

| difficulty of keeping the floor of the car clear of the 

| gear-box without using excessively small wheels. 

| The large majority of pleasure-cars now have the 

|whole of the axle-bearings ball-bearings. The 

| practical advantage of these for many of the posi- 

‘tions they are used for in a car still appears to | 
be doubtful, but the pleasure-car is very largely 

_ governed by fashion, and the fashion is undoubtedly | 
at present for ball-bearings, and therefore makers | 
are wise to supply them. A very large majority of 

those who have to do with pleasure-cars are per- 

fectly ignorant of any machine except a bicycle, | 
and are inclined to think that what has been suc- 

cessful there must necessarily be the best for any- | 
thing else. In a pleasure-car, however, the con- | 
‘ditions are very different from a bicycle, and in| 
/commercial cars, which have to run continuously, 
more different still. 

The reason why the ball-bearing became universal | 
in the bicycle is that proper lubrication is imprac- | 
ticable and the ball-bearing is the only one which 
will run without it. There can be little doubt that 
if a plain bearing is properly lubricated, its friction | 
is negligible in comparison with the resistances | 
which a vehicle meets on the road from rolling 
resistance, wind, and hills; but if the bearing 
cannot be lubricated, the friction is enormously 
increased. 

In the case of the majority of the bearings in a | 
car, there is no difficulty in lubricating them very , 

| seer and in the case of the bearings in a gear- 
box the lubrication is very exceptionally good, as 


| 
| 


latter objections can be got over by (1) setting the | 


different. 


they can be run virtually in an oil-bath. The great 

, advantage of the ball-bearings is therefore lost, and 
there are two very distinct disadvantages :— 

| 1, The es weight is considerably in. 

| creased, and, therefore, the wear on the tyres. 

2. It is very distinctly more difficult to maks 
gear-wheels on ball-bearings run quiet than those 
which run on plain bearings. The reason for this 
appears to be that the balls have absolute metallic 
contact, and as they and the ball-races are of 
hardened steel, the vibrations of the gears are 
transmitted to the casings, which act as a sound- 
board. The plain bearings, which are of softer 
metal, and have a film of oil to insulate them, do 
not transmit the vibrations of the gears to nearly 
the same extent. 

The only bearings in a live axle which there is 
the very slightest difficulty in lubricating are the 
| outside bearings of the axles and the forward bear- 
| ings of the propeller-shaft when this runs in a tube 
forming the torque rod. These can quite well he 
| lubricated with either gregse or oil, if the attendants 
_ of the car will take the trouble to occasionally fill the 
lubricators. Some, however, will not do this, and 

















then a ball-bearing is an advantage, and the extra 
weight not great. 

In the case ‘of the bearings in the gear-box, on 
the other hand, the lubricant which is necessary 
for the gear-wheels also supplies the bearings. 
All that is necessary is to put a certain amount of 
oil into the gear-box at intervals of a few weeks, 
and it is to be hoped that there are few car- 
attendants who will not take the trouble to do this, 
as it is necessary for the gear-wheels. “ge 

Where ball-bearings are used, however, it 1s 
absolutely essential that they shall be properly 
arranged, and large enough to be fully up to their 
work, otherwise there will be great trouble with 
broken balls, ball-races, &. ; 

The important point is to have separate bearings 
for the load and the thrust, and so arrange that no 
thrust can possibly come on the load bearings, and 
vice versd. In order to do this, it is common for 
the bearings taking the load to have a small amount 
of end play in their housings, so that they set 
themselves to their load. Fig. 28 shows the usual 
arrangement of ball-bearings in a gear-case where 
the pinion is overhung, but the propeller-shaft is 
not carried in a tube. Fig. 29 shows an arrange- 
ment of pinion shaft-bearing where a tube torque- 
rod is used, and Fig. 30 one where a bearing on 
each side of the pinion is used. This does nvt 
seem as good an arrangement as either of the two 
former ones, as it places the differential out of 
centre with the axle, and therefore entails the right 
and left-hand patterns of the casing and axle being 
There is also sometimes difficulty in 


getting a large enough bearing on the inside of the 
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pinion for the work it has to do, and in any case 
the size of such a bearing makes it difficult to use a 
very small pinion without the crown wheel fouling 
it. It is also much more difficult to arrange with a 
casing of the type of Fig. 8 and tends to prevent 
making the gear easily removable. 

It will be seen that the bevel-pinion-shafts in 
Figs. 28 and 30 have the ball-races clamped on 
them by nuts, while the other bearings shown have 
them simply sli on. As the feature of the 
ball-bearing is that the friction in it is somewhat 
less than that of the plain one, there does not seem 
any objection to the latter plan if the ball-races 
are oe a good fit on their seatings. Some authori- 
ties on ball-bearings, however, make a great point 


of the inner races being always clamped on tight, 
There is no difficulty in as this in the case 
of the bearings carrying the differential, by extend- 


b 
ing the cage and having a nut at the ps of it, or 
by slightly enlarging the shaft and carrying the 
ball-races on it instead of the cage. The ball-races 
in the case of Fig. 29 can also be secured in several 
ways, one of the simplest being to make the pinion 
and universal joint fix on by a parallel piece instead 
of a cone, and screw up against the ball-race in a 
similar manner to the fastening of the driving- 
wheel in Fig. 17, page 643 ante. 

- 28 and 30 also show a double thrust 'to the 
bevel-pinion, while Fig: 29 only shows a single one. 
The thrust from the pinion is always in one direc- 
tion, and a single thrust is more generally used than 
a double one, but some authorities on ball-bearings 
prefer the double. 

Several arrangements of ball-bearings for the outer 
end of the axle were shown in Figs. 17, 18, 19, and 
20, page 643 ante, and it will be seen that the inner 
race is in all cases shown as clamped on with a nut. 
It is, however, very common here also to simply 
slip it on its seating, where it does not have to take 
any side strain, as in Figs. 17 and 20. In fact, in 
all positions it is probably a good deal more usual 
to slip the race on than to clamp it. 

Where the bearings are clamped on, care should 
be taken in the design that unnecessary weight and 
expense is not incurred. For instance, in some 
arrangements the bevel-pinion is made with a lon; 
spigot carrying the inner ball-races, which are al 
clamped to it, This is very heavy, and makes the 
pinion very much more expensive, as it cannot be 
machined from a disc, while the whole of the 
bearing has to be taken down if the pinion is 
changed. 

The outer ball-race is practically always simply 
slipped into its seating, and is so arranged that it 
can have a slight amount of end play, soas to avoid 
any thrust coming on the grooves of the bearing. 

In some cars ball and plain bearings have been 
used together in such a way that the wear of the 
bearing is liable to throw great strains on the 

alls. It should be remembered that the principles 
on which they work are quite different, as the ball- 
bearing is used on the assumption that the wear 
will be quite imperceptible for a considerable time, 
and that as soon as any wear shows it will be 
replaced. The plain bearing, on the other hand, 
is generally allowed to wear very perceptibly before 
replacement. Where the plain bearing and ball- 
bearings are a good way apart, as, for instance, if a 
ball-bearing is used at the outside end of the axle, 
and plain ones for the differential, this will cause 
no difficulty, as the wear of the plain bearing would 
have to be far greater than is ever allowed before 
it could cant the shaft perceptibly. Cars have, 
however, been built in which the outside bearing of 
the pinion in Fig. 30 has been balls, and the inside 
bearing plain. In this case the slightest wear on 
the plain-bearing throws a heavy twisting strain on 
the balls. Similarly, where plain thrusts and balls 
for the load are used together, or vice versd, they 
must be so arranged that the wear of the one does 
not put side strains on the ball-races of the other, 
play being allowed for any possible wear. 

In order to overcome some of the difficulty of 
making the bevel-gear run quiet when ball-bearings 
are used, some makers fit an adjustment to the 
thrust of the bevel-wheel, so that the depth of the 
teeth in gear can be more accurately set. This can 
be done either on the axle itself or the bevel- 
pinion, but the former is theoretically much the 
best. It usually takes the form of set-screws moving 
the thrust bearing. In this case it is a distinct 
advantage to have a double thrust of the type 
shown in Fig. 30, carried in a sleeve on one side 
of the differential, rather than to have two thrusts 
as shown on the azle in Fig. 28. In the latter case, 





two adjustments have to be provided, and it is 
always ible that they might not be adjusted to 
each aon and if screwed: up too tightly against 
each other, great damage to the bearings may result. 

While it is no doubt true that such an adjust- 
ment may allow of the teeth being set more ac- 
curately in gear by skilled hands, it is doubtful 
whether such an adjustment is an all-round advan- 
tage, as there is always the liability that it may be 
set very badly by repairers when the car is dis- 
mantled. What is required is, that the points of 
the pitch-cones should meet at the intersection of 
the centre line of the shaft with the back-axle, and 
it should be ible to secure this with accurate 
gauge work without adjustment, so that the gear 
can never be mis-set. e adjustment is, moreover, 
a source of weight and expense. 





INDUSTRIAL NOTES. 
Tue General php rer 9 of Trade oe has —_ 
passing through a crisis of great magnitude during the 
ne beomnp its resources have been severely taxed. 
ts thirty-seventh pr gees Bi = ag tells the story of 
the past quarter, and incidentally alludes to the t 
nine months of the current — he amount actually 

id in federation benefit during the past quarter was 

9791. 5s. 9d.; the total income was 10,844. 18s, 4d.; 
showing an excess of ex iture of 13,863/. 9s., in- 
clusive of salaries, &c. The expenditure in 
federation benefits this year reached 66,766. 5s. 7d. 
The report states that the engineering dispute on the 
North- Coast was ible for most of the ex- 
penditure up to the date of the report; but that is now 
settled. It adds thatastill greater dispute had broken 
out in the Lancashire cotton trade, the cost of which 
will come into the current quarter’s accounts. The dis- 

ute, fortunately, is now settled. It is stated that from 
caly 1 to September 30 no fewer than 156 disputes 
were registered at the Federation offices. All of these 
had to be considered by the committee and scheduled 
for benefit. This involved a — amount of labour, 
and the committee had to provide larger offices, in a 
more central ition, at 8, Adelphi-terrace, off the 
Strand. In addition to the labour disputes with em- 
ployers, the committee had to deal with internal dis- 

utes, one society with another, and in some cases give 

nefits to the members involved. In dealing with 
such cases the committee sought to pave the way to 
* modify in the future all such differences.” Already 
‘* considerable success has been achieved in this direc- 
tion.” 
the attention of the committee, and a report thereon 
has been issued. 

In the balance-sheet for the past quarter it is shown 
that the Amalgamated Society of Engineers drew from 
the Federation as strike benefit, chiefly on the North- 
East Coast, 13,9207. 14s. 2d.; and the United Society 
of Machine-Workers, 2195/.; the Boiler-Makers and 
Iron - Shipbuilders, 103/. 4s. 2d.; the Shipwrights 
Association, 642/. 2s. 6d.; ditto Provident, 12s. 6d. 
only; Weavers’ Association, 3304/7. 12s. 6d.; Cotton- 
Spinners, 215/. 10s.; and Card-Room hands, 6301. 
These are the chief amounts, all in connection with 
the two t disputes of the year, in the engineering, 
shipbuilding, cotton and other textile groups of indus- 
tries. When the next balance-sheet appears it will be 
found that the total cost of the Lancashire lock-out 
will be about 70,000/., exclusive of the cost to the 
unions involved directly—the Card-Room and other 
hands, and indirectly the Cotton-Spinners and Weavers, 
besides others not en in these trades. The cash 
balance at date was 93,844/. 15s., invested in Corpora- 
tion stocks, and 36,247/. 0s. 9d. in banks on deposit 
and current account, so that the Federation had a 
good substantial balance with which to meet the heavy 
expenditure of the Lancashire lock-out. The stress 
and strain will, it is hoped, induce more caution and 

rudence in trade-union officials and labour leaders. 
this report is inserted a kind of plan for the re- 
organisation of labour in London. The Trades Council 
is no longer regarded as the one great capable centre ; 
there are, morever, several other local councils, the 
natcome of more recent ive action. These, it 
is hoped, may be consolidated into one organisation, 
yet keeping intact the local bodies. 


The American Federationist was published before 
November 3, the day of the Presidential Election. Its 
articles and a read curiously by the light of the 
result of that election. The attacks on the Republican 
Party and its candidate are unsparing. The object 
was the defeat of Mr. Taft, instead of which Mr. 
Bryan, the Democratic candidate, was defeated, The 
triumph of Mr. Taft must be very galling to the Labour 
leaders who took so prominent a in the election 
are him. Some think that the President of the 

nited States made a mistake in excluding Mr.Gompers 
from the invitations sent out to the Labour leaders to 
dine with him at the White House, so as to talk over in 
a friendly way the labour questions most pressing at the 
present time. The Labour men resent the exclusion, 





The question of unemployment has engaged P 





and probably, therefore, the dinner as pro} will 
not take place. But M Ding appears to be inclined to 
approach the Labour Party, in order to see what may 
be done respecting labour legislation, the chief points 
now to the front being the boycott and injunctions. 
The great Convention at Denver, which began its 
sitti last week, will perhaps define more een | 
the attitude of labour towards political parties, an 
make it more easy to solve the problems. 





The November report of the Ironfounders’ Societ 
is not able to record any improvement in their branc 
of trade, There is an increase of 144 on the funds, 
though a decrease of 27 under the head of super- 
annuation. Out-of-work benefit, 3817; last month, 
3749—increase, 68 ; on strike, 186—increase, 36. On 
sick benefit, 499—increase, 67; on superannuation 
benefit, 1281—decrease, 27. Total ey 19,054 
—decrease, 58. Weekly cost of benefits, 2067/. 17s. 10d., 
or at the rate of 2s. 44d. per member per week. The 
drain on the funds has been deplorable ; the decrease 
in the month was 3598/. 7s., the balance being reduced 
to 61,9087. 5s. The number on donation benefit alone 
reaches over 18.8 per cent. of the whole of the full mem- 
bership of the society. Members were on strike at St. 
Helens, and there were sectional strikes at Bradford 
and Bury. A strike and lock-out is also reported at 
Kimberley, South Africa. It appears that the moulders 
under the De Beers Company had been on short time— 
five days per week—for a long period; then the men 
were requested to work six days per week for five 
Te. This they refused to do; then they were 
offe the alternative of working until 5 Pom on 
Saturdays ; this they also ref ; then the whole 
were locked out. It is stated that the company had 
cabled over here for men to supply the places of 
those locked out. So many members in the United 
Kingdom haverun a whole year on donation benefit 
that a vote is being taken to give special relief of 5s. 

week to those unfortunate men; the executive 
oom it, and several branches have requested it. A 
movement is on foot to establish a Conciliation Board 
for the whole of Lancashire, and a first meeting of 
employers and employed has been held, most amicably. 





The report of the A ated Society of Car- 
penters and Joiners is still very unsatisfactory as 
regards employment. The total membership at date 
was 65,081. The decrease still goes on owing to un- 
employment, and to the levies imposed to keep up 
the ce of funds to the proportion per member 
demanded by the rules. The total number of unem- 
loyed members was, at date, 7767, of whom 6213 were 
in receipt of donation benefit. There were also 1628 
on sick benefit, and 2314 on superannuation benefit ; 
total on the funds, 6555; besides which, thirty-seven 
members received benefit on travelling cards in search 
of work. The financial position of the society is better 
to the extent of 11,543/.; but the debt of 20,000/. to 
the engineers and 500/. to the Birmingham branch have 
to be paid, so that the balance in hand is practically 
only 69,0187. 4s, 2d. 1t is estimated that the amount 
is still 50,000/. below what the rules require, but the 
council have decidéd to reduce the levies at present 
in consequence of lack of employment, distress, and by 
reason of the great reduction in the membership as 
the result of depression in trade. The amended rules 
have been adopted by the required majority, and are 
now the accepted rules of the society. The votin 
for the long-desired eee with the Aasoaiatal 
Carpenters and Joiners’ Society has taken place, and 
the proposal for the amalgamation has been carried by 
over the two thirds majority required by the Trade- 
Union Act; but as one of the conditions was rejected, 
the latter union will have to take another vote of its 
members before the desired amalgamation is effected. 
The condition of trade in the United States, and the 
high levies on the members, have caused a serious 
decrease in the membership of the American branches. 





The current report of the Cotton-Spinners’ Associa- 
tion refrains from discussing the late dispute and lock- 
out, and only refers to it in the following terms :— 
** At the time of writing we have just completed the 
fifth week of the greatest lock-out which has ever been 
known in the cotton industry, and by the time this 
report gets into your hands we shall have completed 
the sixth week. The question is so fully dealt with in 
the Press from day to day that it is absolutely un- 
necessary for me to dwell on the same in this report.” 
This reticence is usual in the monthly reports. The 
united ere of the Association was 18,246; 
previous month, 18,308; same month a year ago, 
17,047 ; showing a gain of 62 in the month and of 
1199 in the full year. Of the total, 8212 were full 
members ; last month, 8236 ; a year ago, 8051 ; show- 
ing a loss of 24 inthe month, but a gain of 161 in the 
year. There were on the funds 6918 full members in 
each week of the financial month, or 82.24 per cent. of the 
total, as against 25.01 per cent. in the month previous, 
and 3.97 per cent. a yearago. But only nine members 
per week were returned as entirely out of situations 
on the average, the others were suspensions by the 
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dispute. There were 6719 on the average locked out, 
121 by temporary stoppages, and 25 by accidents ; 38 
per week were on scale pay as piecers. ‘The full- 
timers and half-timers were in a similar position as 
regards the lock-out. Only four grievances were dealt 
with by the officials, as so many of the mills were 
stopped. There were 12 accidents, as against 15 last 
month, and 55a year ago. There were also 12 com- 
pensation claims, as against 56 last month and 56 a 
year ago. The financial loss in the month was 
39,2901. 88. 4d. for the whole province, of which 
32,019/. 3s. 8d. was contributed as lock-out pay by the 
Amalgamation; the net loss, therefore, was only 
72711. 48. 8d. 

For the second time in the brief history of the 
Australian Commonwealth a Labour Ministry has 
been formed, with Mr. Fisher as Premier. Mr. Fisher 
held a seat in Mr. Watson’s Cabinet, and has had, 
therefore, some experience in official work. Moreover, 
he was appointed the Labour leader in the Repre- 
sentative Assembly when Mr. Watson retired. The 
previous Labour Ministry did not last long, and this, 
the second, could, at almost any moment, be over- 
thrown by an adverse vote if the two old recognised 
parties combined. To avert this, it is stated, Mr. 
Fisher will appeal to the electorate. The Labour Party 
will then know their strength, and whether or not the 
policy of the new cabinet will command the confidence 
of the country. In no other country in the world has 
there been a Labour Ministry, and in no other is such 
a Ministry possible at the present time, or in the near 
future. Its policy and work will be closely scrutinised, 
and perhaps be sharply criticised, even by Labour’s 
friends and supporters all the world over. Mr. Fisher’s 
Cabinet can only exist by moderate and prudent mea- 
sures, and by a wise administration of the affairs of 
the larger Australia. 


It seems probable that the next annual conference 
of the Labour Party, at Portsmouth, in January next, 
will be a lively one. The first business will be a revi- 
sion of the constitution, as to which several branches 
have sent amendment resolutions. There are no fewer 
than eight resolutions on the subject of Party policy, 
in which the action of the executive committee is criti- 
cised and condemned as to their attitude at the by- 
elections at Newcastle and Dundee. The character of 
those resolutions shows that the condemnation of the 
executive committee comes from the most jive 
section. Then the subject of unemployment is dealt 
with in eight resolutions also, all on the prin- 
ciple of the right to work. No one doubts the prin- 
ciple of the right to work, if a man can get work, and 
will do it ; but the demand for provision of work for 
all is a quite different matter. That involves state 
employment for all, a policy not endorsed by all the 
Members of Parliament now included in the Labour 
Party. There is the further demand for the creation 
of a ‘‘ National Department of Labour,” to be pre- 
sided over by & Minister of State specially appointed 
for that purpose, It is aleo proposed to pelleee the 
hours of labour generally by legislation. Other sub- 
jects to be discussed are the eight-hours’ dey, national- 
isation of railways, a graduated income tax, electoral 
reform, reform of the conditions of the public service, 
education, old-age pensions, &c. The programme is a 
large one, but the delegates have short cuts to the 
solution of all problems. 

Sir Christopher Furness has lost no time in giving 
effect to his co- ership scheme. In a speech 
delivered to his employés, now his co-partners, he 
stated that he was prepared to lay down twelve 
vessels, six in each of two shipyards, forthwith, which 
will also require the building and equipment of twelve 
sets of engines. This great order will give employ- 
ment to a large number of hands, and help perhaps to 
stimulate trade in other directions. Replyin 
detractors of the scheme, he said ers them that 
in case of loss I am prepared to pay it, whether small 
or large in amount, entirely out of my own pocket.” 
This generous treatment ought to give heart to all 
the workmen co-partners in the concern. 

Although there was no manifest improvement in the 
iron and steel trades noticeable in the Midland markets, 
or on Manchester ’Change, the attendance was larger 
than of late, and the tone was better. A tendency 
towards an upward movement is observable. 


A serious strike was threatened in the Sheffield 
engineering industries last week by reason of the em- 
ployers’ demand for a reduction of 2s. per week in the 
wages of moulders, to the number of about 1200. Ata 
mass meeting held the men resolved to resist the 
reduction. At the time of writing a conference of the 

ies is expected, and it may be that a strike will 
averted. A 2s, advance was granted in October two 
years ago; the wages now are 42s. per week. 


Another strike of dock labourers took place last 
week at Cork ; about 200 men left work as a protest 


to some | P 





STEAM FIRE-ENGINE FOR BARNET. 
CONSTRUCTED BY MESSRS. MERRYWEATHER AND SONS, GREENWICH. 


against the refusal of the Steam Packet Company to 
re-employ some discharged union members. The com- 
pany declined to be compelled to reinstate the dis- 
charged men. 


The Durham Coal Conciliation Board agreed to a 
further reduction in wages of 3} per cent. at its meet- 
ing at Newcastle on Friday last. This makes over 7 per 
cent. reduction since May last. The wages now stand 
at over 47 per cent. above the standard rate of 1878. 

An important trade-union case was heard last week 
in the Court of Appeal as regards the right of a trade 
union to ally itself to the Labour Party and use its 
funds for the support of Socialist candidates. At date 
of writing the case had not ended. 


The Government was again defeated in the Grand 
Committee on the Miners Eight-Hours’ Bill. The 
Member in charge declared that the Government could 
not accept the arendment as carried. What the final 
result will be remains to be seen, but if the Labour 
Members press too hard the Bill will probably be lost. 








HIGH-PRESSURE ‘‘ GREENWICH GEM” 
STEAM FIRE-ENGINE. 
ABoveE we illustrate a new steam fire-engine recently 
supplied by Messrs. Merryweather and Sons, of Green- 
wah, to the Barnet Urban District Council. In this 
engine there are some special features. It has a capa- 
city of 500 gallons per minute, and is constructed with 
a larger boiler than is usually fitted to an engine of this 
size, while the steam cylinders are so ang ane sang to 
the pumps as to effect delivery of the water at a 
ressure of 2001b. per square inch at the pumps, 
instead of 120 Ib., as is usually the case with engines 
of this description. This renders the engine of special 
service in the event of its having to force water through 
long lines of piping, a contingency by no means remote 
in a country district. With a long hose the reduction 
of pressure by friction necessarily has some effect on 
the force of the jets, which effect is counteracted by 
the increased pressure on the pump. When the engine 
can be brought near to the scene of fire, also, the 
greater force of the jets is a most invaluable asset. 
The boiler is of the firm’s patent quick steam-raisiv 
water-tube type, capable of raising steam from col 
water to full working pressure in from six to eight 
minutes from the time of lighting the fire. The fire- 
door is at the back, so that the furnace can be lighted 
and stoked while the engine is travelling. This is an 
important advantage, especially in country districts 
where long distances may frequently have to be 
traversed before reaching a fire. The machinery is 
— vertically in front of the boiler, and is of the 
ouble vertical type, consisting of two steam cylinders, 
each 8} in. in diameter, inverted over two gun-metal 
double-acting pumps, each 54 in. in diameter, with 
a stroke of 8 in. The cross-head works in guides, 





and, owing to its special form, admits the use of long 
connecting-rods, thereby ensuring easy running. Two 
heavy fly-wheels are provided to ensure separ telomes 
of the moving parts. The suction and delivery-valves 
are contained in two chambers, and are arranged so 
as to be readily accessible for examination. Capa- 
cious al air-vessels are provided, and the deli- 
very-outlets are two in number, each controlled by a 
separate valve, so that the supply of water may 
be shut off from either line of hose as required. The 
frame is of steel, mounted on springs, and the wheels 
are of the artillery pattern, with polished gun-metal 
hubs. A large box.is fitted in front for hose and gear, 
forming seats for driver and firemen. Powerful lever 
brakes are provided to act on both hind wheels, and 
ove rc to be operated either by hand or foot- 
ever. 
* We understand that at the trials, which took place 
at Barnet, on September 15, the efficiency of the 
engine to adapt itself to varying circumstances was 
clearly demonstrated. When provided with an un- 
limited supply of water from one of the ponds on 
adley Green, a 1}-in. jet was discharged to an 
estimated height of 160 ft., and two and four smaller 
jets to correspondingly effective heights. Drawing 
from a 4-in. main, under a normal pressure of only 
20 lb. to 40 lb. per equare inch, the engine was able 
to deliver a j-in. jet under 90 ]b. pressure, and a §-in. 
jet under 120 lb. pressure. The supply also proved 
sufficient to play three effective §-in. jets. 








Our Coat ABproap.—The exports of voal from the 
United Kingdom showed some falling off in October, 
having only amounted for the month to 5,843,808 tons, 
as com with 5,930,794 tons in October, 1907, and 
5,141,755 tons in October, 1906, these totals being in- 
creased to 6,093,006 tons, 6,168,500 tons, and 5,309,560 
tons 
fuel. 


tively, by the addition of coke and patent 
The shipments of British coal to Germany in 
October were 954.436 tons, as compared with 1,121,201 
tons in October, 1907, and 704,649 tons in October, 1906 ; 


to France, 939,290 tons, as compared with 950,867 tons 
and 903,711 tons respectively ; and to Italy, 822,011 tons, 
as com with 613,471 tons and 670,192 tons re- 


spectively. 


Tur LATE InsPecToR or Macuinery Bacon.—Mr. 
Robert Bacon, I tor of Machinery, who died on 
November 6 at ae tng Bitterne Park, a 
aged 72, joined the Royal Navy in October, 1855. ile 
serving in the icienne, paddle sloop, 16, Captain 
Nicholas Vansittart, he was mt, says The Times, at 
the destruction of Coulan, a piratical stronghold in China, 
in August and September, 1858. In the same vessel he 
was _ t at the disastrous attack on the Peiho 
Forts in June, 1859, when several of the officers of the 
Magicienne, including her captain, were wounded. He 
was again present at the operations in August, 1860, when 
the forts were captured. On his return home he was 

moted, and in February, 1886, was made a Fleet 
Eng ineer. Two years later he retired from active service 
with the rank of Lonpostor of Machinery. 
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speed being excessive; but such a point has not yet been| The experiments show, as might be that the 
EXPERIMENTS ON AIR-PUMPS. reached in our experiments. This. expected fall with | vacuum Sependa only on fee foeal quaneley of air and 
By Dr. J. Morxow and: J. T. Drxon, of Armstrong: | high speeds has been attributed to (a) high velocity of|on the effective volume per minute. This principle is 
College, Newcastle-on-Tyne. water through valves, (6) mixing of water and air due to/| very important from a practical point of view; but in 
One of the most: remarkable features which character- using it in design it is most important to take all the 


~ on — modern = 
is the importance at to a high vacuum. e 
multiple expansion engine and the steam-turbine have 
joined issue in demanding and in obtaining more efficient 
condensers and air-pumps than were formerly provided. 
The vacuum obtai in any steam-condensing nt 
depends upon (a) mean temperature in steam space, and 
(b) pressure of air in steam space. The great advances 
which have been made during the last few years in the 
construction of the surface condenser have produced a 
high coq of efficiency with re; to the first-named 
factor. e detrimental —e ° ~ —— ae thus 
become more apparent, and 1t now frequently happens 
that the vacuum is limited by the air-pump. This is 
especially the case when the air-leakage is considerable 
and he rer mga efficient. ae kis 

The met used practically in designing air-pumps 
can hardly be called scientific, and the subject deserves a 
treatment and an amount of attention which it has 
not hitherto received. 

When experimenting on air-pumps, several points have 
to be considered as affecting the vacuum obtained in the 
condenser. It will be sufficient to briefly enumerate the 
more important as follows :— 

(a) Amount of air to be ganged. 

(6) Amount of water to be pumped. 

(c) Influence of s > 

(d) Efficiency and “slip” of pump. — 

(e) Design of pump, passages, and pipes. 

When separate dry and wet pumps are used obvious 
modifications are necessary in the reasoning and methods 


ises the design of steam 


of calculation. The present paper is more especially. 


confined to the action of the common air-pump dealing 
with both water and air. For experimental purposes a 
pump was driven by an electric motor with speed-regu- 
lating resistances. It was run in conjunction with a 
surface condenser provided with a blank flange, where, 
under ordinary circumstances, the exhaust steam from an 
engine would be admitted. 

The vacuum attainable in practice depends generally 
on the ~*~ of circulating water and its temperatures, 
as well as on the capacity and efficiency of the air-pump. 
Tt is necessary to examine these influences se tely. 
and the novel feature of the experiments here descri 
lies in the imitation of practical conditions so far as the 
air-pump is concerned, together with the elimination of 
the temperature and cooling water effects. : 

With this object in view cold water and air (instead 
of steam and air) were allowed to enter the condenser. 
The water was collected in measuring-tanks. The air 
entered through circular orifices of small diameter, the 
discharge through which had been previously determined 
by a series of carefully-made experiments. 

When large quantities of water are passing through the 
pump, an appreciahle fraction of the volume of the 
cylinder is occupied by water—that is, the effective 
volume, when coniiial as an at pms only, is reduced. 

The authors have experimen on sev different 
eee but propose to describe one only at present. This 

ad a diameter of 8 in., with a stroke of 8 in. If W is the 
pounds of water passing through per hour, and R the 
revolutions per minute, we get, considering the air capa- 
city only, : 
Effective volume per minute, in cubic feet = 

0.233 R, — 0.000267 W ; 


or, more generally, 


Effective volume per stroke = Volume traversed by 
bucket— Volume of water pumped per stroke. 


In the ordinary case the water pum per stroke is 
simply that condensed, and is practically the same as the 
engine feed-water. In the dry-air pump it is the water 
used per stroke to keep the pump cool, reduce or elimi- 
-_ air-clearance spaces, and to seal the bucket and 
valves, 

The effective volume minute for any one pump is 
thus seen to depend on the two quantities: (1) 5 of 
bucket ; (2) water passing through pump. The following 
experiments show the effect of speed. The total air is 
not the same in the two divisions of this table. 


Taste I, 
Air and water constant ; speed varying. 


























Revolu- Effective | Waterin | Nominal | Vacuum 
No. | tions Volume -| Pounds | Diamet Reduced 
~ 1 po i | . of to 30-In. 
| Minute. Minute. our. | Orifice. Bar). 
1 98 20 10,590 ) 28.67 
2 97 19. 10,380 28.70 
3 178.3 37.6 10,300 | oe 28.88 
4 178 37.5 10,610 28.80 
5 91.5 21 1,050 | { 28.80 
6 86.2 19.8 1,035 \ vs 28.78 
7 162.5 37.6 1,036 29.06 
The above table shows, in both divisions, a higher 


vacuum with increased effective volume per minute, but 
indicates that, at these high vacua, the improvement is 
slow. The authors have found, under other circum- 
stances, that the vacuum reaches a limiting value. This 
is shown by the curve in Fig. 1, in which the effective 
volume is su to be increased by raising the speed. 
From A to B the vacuum increases, whilst above B it 
remains constant It is sometimes assumed that at some 


point, such as C, the vacuum will begin to fall off, the 





oF 





(6.4) Effective Volume per min 


atten. and (c) inability of water to follow the bucket. 
hese do not appear to us to be quite satisfactorily 
— — but our experiments on this point are not com- 
pleted. 

The air which finds its way into a condenser comes, in 
parts no doubt, from the boiler (mixed with the steam), 

t chiefly from the external atmosphere by leakage. 
Leakage occurs at the glands of the low-pressure cylinder, 
valve-chest, and at joints and cocks in various 

With a dry-air pump, or whenever “‘spray” water is 
used, considerable quantities of air enter the condenser 
mixed with the water. It is only when this source of air 
is taken into account that the results of experiments in 
—_ water is eae ne intelligible. cited 

n our apparatus the air-leakage. is represen y 
flow into the condenser through the orifice, together with 
an almost inappreciable leakage correction for the plant 
itself ; the air in the water takes the place of that intro- 
duced into a boiler by the feed- water. 

The results in Table II., in which the orifice and 
are practically constant, illustrate the effect of varying 
quantities of water. It will be observed that increased 
water causes redu vacuum. The reduction is, how- 
ever, due to two causes: (1) decrease of effective volume, 
and (2) introduction of increased quantities of air in sus- 
pension in the water. The latter of these appear gene- 
rally to be much the more important. 





Taste II. 
| Effective 
Water 
Revolu Volume Nominal 
No. | tions. | per fl Orifice. Vacuum. 

Minute. : 
8 156 | 36.1 1,040 28.67 
9 | 162 | 34.7 2,840 28.47 
10 | 16% | 34.8 4,300 Ys 28.36 
ll 156 34.3 7,680 28 09 
12 66 CO 33.5 10,620 27.93 














It would be difficult to obtain the data given in Table II. 
if the condenser were run in conjunction with a steam- 
engine, since the air-lea could not be maintained con- 
stant. As already pointed out by Professor Weighton,* 
an increase in the quantity of steam used is ily 
accompanied in most cases by a decrease in the amount 
of air-leakage at the low-pressure stuffing-box. There 
are thus two effects due to = ge A the load on a steam 
engine: (a) air entering with high-pressure steam is 
increased ; (b) air-l is reduced. 

he rise in vacuum due to increased effective volume 
per minute, when the effective volume per stroke is con- 
stant, is shownin Table III. In these experiments the 
leakage is constant, and the water and speed were varied 
in nearly constant ratio. 


TABLE IIf. 





Effective | | 





Water | Water 
| Revolu-|) Volume Nominal | ,, 
No. | ‘tions. = | Hour. Revs. | Orifice. | Vacuum. 
| Minute. | P 
13| 92 | 209 | 2180 23.8 | 27.88 
14 14 | (25.9 200 | «23.2 , 28.17 
15 162 | 36.7 3910 24.1 | vs 28.36 
16 163 | 37.0 3850 | 23.5 | {| 28.37 





The next table emphasises the importance of taking 
into account the air in the water which enters the con- 
denser. The effective volume per minute and the air- 

i.¢., Orifice—are constant, and the revolutions 
are varied. In spite of an unavoidable slight increase 
in the ‘volume, the result is a decrease in vacuum with 
increase of water. The impaired vacuum is, of course, 
due to the air whick enters with the additional water. 

The latter part of the table shows how the effective 
volume must increase with the water to maintain a con- 





stant vacuum. 
Taste IV. 
| Effective . | 

- Water — 
. Revolu-~| Volume Nominal | y,, 
No. tions. per ad Orifice. Vacuum. 

Minute. < 
17 126°5 29.3 568 28.40 
18 | 133 | 29.6 5,400 } ts { 28.08 
19 | 140 | 29.9 10,370 27.64 
17 126.5 29.3 568 { 28.40 
20 | 133° | 308 so || a 28.40 
21 141 } 32.5 1,440 J 28.40 
16 163 37.0 3,850 t 28.37 











* Transactions of the Institution of Naval Architects, 
April, 1908. : 





sources from which air can originate into account. 

















Taste V. 
| 
| Effective > 
. | w, Water | 
No,|Revolu-| Volume r Orifice. | Total | Vacuum. 
tions. | r . a Air. 
Minute. . 
22 105 21.7 10,440 ts 0.00471 27.9 
23 9 | 206. | 2080 pe 0.00471 27.8 
24 100 20.5 | 10,410 vo 0.00471 27.8 
25 90.5 20.5 2,084 do 0.00278 28.5 
2%] 97 | 206 7,350 vs | 0.00277 | 28.5 
27 91.5 20.8 2,020 vo 0.00277 28.5 


The direct verification of the law requires considerable 
care owing to the great variations which may occur in the 
degree of aeration of the water. This verification is con- 
tained in the results of Table V. The water, air-leakage 
(orifice), speed were varied for different quantities of 
total air. It will be seen that when the effective volume 
and total air were constant the vacuam was also practi- 
mgr eae. ws Aceh 

numbers given in the column headed ‘Total air” 
are proportional to the total quantity of air entering in 
unit time. 

We have made a large number of experiments with a 
view to obtaining a relati ip between effec- 
tive volume per minute, weight of water, and weight of 
air entering the condenser minute. Many of these 
were made before our ef measuring the total air 


-2. 
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Vacuum - Inches of Mercury 
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o -001 002 
(8 Air Ubs. persec 
ected, and it may therefore be necessar 
mately to slightly modify some of the results, 
reason it was not thought necessary to tabul: 


-003 


ulti- 
or this 
late these 
eral nature is shown by the 
may prove useful until more 


results -here. but their 
curves in Fig. 2, whic 
accurate data are available. 

In the diagram ordinates represent vacuum in inches of 
mercury reduced to a 30-in. barometer; abscisse give the 
total quantity of air, including jeakng? of all kinds, which 
enters the system per > num on the 
curves represent the effective volume of the pump in cubic 
feet per minute. . 

With the aid of these curves the size of pump for any 

iven circumstances can be determined. us, knowing 

total air and the vacuum required, the effective 
volame per minute can be read off. Adding to this the 
volume of water minute, we get the size of the pump 
ni , and selecting a suitable speed of bucket and 
ratio of diameter to stroke, the actual dimensions are at 
once obtained. It must be remembered, however, that 
the results, so far, refer to condenser and pump tempera- 
tures practically the same as that of the external atmo- 
sphere, and require modification for use with higher tem- 
peratures. Minor or secondary effects might arise, but 
the F panne oy change would be an increase in the volume 
of pump in proportion to the increase in the volume 
per pound of air. 

We conclude this paper with some remarks on the 
estimation of air quantities, In our experiments the 
greatest difficulty was due to the varying amount of air 
in the water used. Although the trials recorded in any 
one table are fairly satisfactory as regards total air, it 
must be remem , in comparing one table with another, 
that the percentage of air in the water may be somewhat 
different. 

The air may exist (a) in solution, (b) in suspension ; and 
the distinction is important. owing the water to 
stand for some time the air in sus ion will rise to the 
surface, leaving only that in solution. Heating to at or 
near the boiling point releases a considerable amount of 
the dissolved air. Reduction of pressure facilitates the 
release of air of both kinds. Motion of the water, and 
especially splashing, greatly increases the air in suspen- 
sion. 

If we make two trials at the same effective volume per 
minute, and get the same vacuum, the tote! air per 
must also be the same in the two cases. This enables us 
to find the sir released from the water. Taking experi- 
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ments 23 and 24 for example, we see that the air from 
10,410 lb. — 2080 Ib. =) 8330 Ib. of water is equal to the 
ifference between the flow through the |, and |}, orifices 
in one hour. 

The quantity of air in sea water is given by Seaton 
as one-twentieth of a cubic foot ab atmospheric pressure 
in each cubic foot of water. In our experiments, on fresh 
water, it varied between that and four times that amount. 
Mr. D. B. Morison gives the volume of air in solution as 
3to4 Pad cent. of the total volume, but on spraying into 
a condenser he found this percen increased to 9. 
When we used water directly from the mains the pro- 
portion. was fairly constant; but when spray water went 
through a cycle, —¢ | used over and over again, with 
moderate splashing, the proportion of air varied con- 
siderably. 

With regard to the quantity of air which actually leaks 
into an engine, Professor Weighton estimates it, under 
ordinary working conditions, at about equivalent to a 
vy Orifice—i.e., 0.0002 Ib. per second ~for the quadruple- 
expansion engines at Armstrong College ;* but when the 
air-indicator, which he has recently designed, comes into 
general use, much valuable information on this point 
should be yess 

Since it seems probable that the air-leakage will vary 
in proportion, amongst other things to the dimensions of 
the engine, the usual — of making the volume of 
the air-pump a certain fraction of that of the low-pressure 
cylinder is not entirely without reason. 

The —— used in these experiments was very 
kindly placed at the disposal of the a aggre | Depart- 
ment of Armstrong Ler by Meesrs. Richardsons, 
Weastgarth and Co., of Hartlepool. 





GLASGOW CENTRAL STATION EXTENSION. 
At the ordinary meeting of the Institution of Civil 
Engineers, held on Tuesday, the 10th inst., Mr. James 
C. Inglis, President, in the chair, the paper read was 
‘Glasgow Central Station Extension,” by Mr. Donald 
A. Matheson, M. Inst. C.E., engineer-in-chief, Caledonian 
Railway. The following is an abstract of the paper :— 

The Central Station in Glasgow is the principal station 
on the Caledonian Railway. It is a terminal station, 
and has recently been much altered and extended. 
During the last decade, many terminal railway stations 
in this country, as well as in France and America, 
have had to be reconstructed and enlarged, owing to 
the universal increase of railway paesenger traffic in 
great cities ; and the paper is a description of the recon- 
struction and gigs’ on principles based on modern 
requirements, of the chief terminal station in the city of 
Glasgow. The paper deals particularly with the pre- 
liminary work of planning and the scheming of the general 
arrangement, and describes the accommodation and equip- 
ment, with no more than passing reference to the struc- 
tural works. The main idea of the author has been so to 
state the particular case of Glasgow Central Station as 
to evoke a discussion on the scheming and its result, with 
the view of eliciting correct a in design. 

The Glasgow Central Station of the Caledonian Rail- 
way is situated in the heart of the city, at or in the 
vicinity of the main thoroughfares and the River Clyde. 
It is constructed partly over the river and over several 
streets, as well as over the Underground Railway, which 
runs longitudinally under Argyle-street. The origi 
station was opened in 1879; but as the traffic has been 
almost constantly increasing, the accommodation has had 
to be enlarged twice within about twenty years. 

The providing of a terminal station in the business 
centre of the city of Glasgow was a — public benefit. 
Notwithstanding this, however, the Caledonian Railway 
Company, besides being under the necessity of purchasing 
the costly site of the station, were compelled to pay large 
sums of money to the local authorities for so-called con- 
cessions and in the name of way-leave. These payments 
amounted in the aggregate to no less a sum than 175,000/. 

Glasgow being the centre of a large industrial district, 
the traffic in the Central Station is very great. The 
number of passengers using the station increased by 
5,156,465 per annum between 1890 and 1899, in which 
year the total number was 23,257,006. The traffic was 
then, however, seriously affected by the competition of 
the Glasgow Corporation bmp ay | so that by 1904 the 
number of passengers had fallen to 20,544,931, again rising, 
however, in 1906 to 21,874 520. With Corporation tram- 
waya constructed outside the city boundaries, the tramway 
competition is unfair, although the lessening of suburban 
traffic in a busy terminal station may, under certain 
circumstances, be an advantage. 

The average number of train movements in the station 
throughout the year exceeds 1000 ae day. The increase 
of parcels traffic has been three-fold since 1890. The suit- 
ability and capacity of the station was, therefore, quite 
outgrown, and increase of accommodation became a 
necessity. Glasgow Central Station is not, however, 
singular in this, as few, if any, of the original terminal 
stations of this country have stood the test of time in 
respect of traffic-working capacity. — 

The site of the Central Station is a difficult one, b 
reason of its position relatively to the River Clyde an 
to adjoining public streets ; and, being in the centre of 
the city, the property which it was necessary to acquire 
was very costly. This affected the design, it being to 
some extent governed by the circumstances of environ- 
ment. In the scheming it was realised that the measure 
of the accommodation to be provided was the great volume 
of intermittent traffic and the necessity of being able to 
_a per hour rather than 
t was considered essential that 


deal with many thousand 
with millions per annum. 
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there should be separation of the several kinds of traffic. 
For convenience in working, and with the view to the sepa- 
ration of particular traffic, it was decided to have the 
1 t platforms on the extreme sides of the station, and, 
so faras pos use them for the departure and arrival 
of main-line trains respectively. The platforms for the 
shorter distance and the suburban traffic were placed 
about the middle of the station. Fortunately, the majority 
of the trains for workmen run east and west by way of 
the low-level part of the Central Station, so that the 
scheme of extension of the Central Station was nob in- 
fluenced by the Cheap Trains act of 1883, or the shadows 
of the revived Select Committee on Workmen’s Trains, 
and the recently presented Bill in Parliament to amend 
the law relating to cheap trains, as under other circum. 
stances it might very seriously have been. 

The works were so desi; that, in the event of future 
extension, there should be the minimum undoing of what 
had been done. The reconstruction had to be carried out 
so that there was never less accommodation available for 
the traffic than in the old station, and this was successfully 
accomplished without harming a single passenger or de- 
laying single train during the course of the work. The 
work was carried out partly by administration, and this 
course was justified by the resol t. : : 

The station may described as being a high-level 
station, the platforms being 24 ft. to 33 ft. above the level 
of some of the main streets which are crossed. The sub- 
structure is therefore a costly work and of considerable 
magnitude, It consists of an extensive bridge over the 
River Clyde, and masonry arching and steel-work con- 
struction over and between the streets. These structures 

the station yard and the lines and platforms of the 
station proper. The space underneath the lines and 
platforms provides accommodation for a spacious parcels 
office and other purposes. 

There are altogether thirteen platforms, but the width 
of the station at the concourse is so narrow that their ends 
had to be stopped in echelon. The concourse therefore 
lies obliquely to the lines and platforms instead of at right 
angles, as is more usual. The lengths of the main traffic 
platforms range from 800 ft. to 900 ft., and of the lees 
important from 450 ft. to 610 ft., while the widths vary 
between 22 ft. and 30 ft. 

As a criterion of the increased size of the station, it 
may be stated that the maximum width has been increased 
from 210 ft. to 360 ft, ; the concourse has in 
in area from 550 square yards to 3000 square yards, the 

latforms have been increased in aggregate length from 
1530 yards to 2910 yards, and in te area from 
6250 square yards to about 14,000 square yards; the 
parcels-office has been increased in area from 500 square 
yards to about 6000 square yards; and the roof of the 
train-shed has been increased in area from 14,572 square 
yards to about 35,278 square yards. Then, measured in 
single line, the permanent way in the station and its 
precincts has been increased from 1? miles to 54 miles, 

It was considered essential that the lines of the station- 
yard should be as numerous and as long as possible, an 
that there should be adequate auxiliary siding accommo- 
dation. The permanent way of the station-yard is so laid 
out that there is direct connection between any of the 
running lines and any of the platform lines, and the lay- 
out of the running and cross-connecting lines is such as to 
allow of the simultaneous movement of several trains in 
either direction. As the rails in the station are on a 
falling gradient towards the concourse, hydraulic buffer- 
ert ve been provided at the end of each line of rails. 

feature of the accommodation is a special platform 
near the middle of the station, extending in length 
to about 1000 ft. and of a width of 33 ft., on which there 
are two rows of columns for support of the roof. Two 
rows of columns are pa less obstructive than 
a single row, having regard to the streams of pas- 
sengers and the luggage-barrow traffic. The purpose of 
this special platform is the working of two ordinary 
trains end on—that is, one in front of the other— 
access to the inner part being obtained by means of a 
cross-over road between the adjacent lines near the middle 
of the platform. The expediency of this arrangement is 
doubtful, as the outer of the platform is a long way 
from the concourse. @ platforms are roofed in to about 
86 per cent. of their length. This is a ter rtion 
than is usual, but the climatic conditions o lasgow 
are exceptional. The roofing of the new part of the 
station, which is about 900 ft. long, is constructed of 
steel and glass, and the girders being elliptical in form, 
there is pleasing vista ia the length. The character of 
station roofing generally is discussed, and the roofing 
of Liverpool-street Station is set up as being ideal. The 
cab-rank is about 1000 ft. long, and takes u 
— part of the area of the station, per -y to the 
etriment of other accommodation. The method of deal- 
ing with passengers’ luggage in this country necessitates 
such an arrangement in all British railway stations, 
whereas in Continental countries cabs are not brought 
into the main part of the station. 

The concourse had to be of specially large area, and it 
is surrounded with the usual offices and appointments of 
a railway station, among the latter being the train-infor- 
mation indicator. This indicator is a feature of the 


station, and is so placed that can readily ascer- 
tain by personal observation all the information they 
uire in regard to trains. 

_ The ever-increasing volume of the parcels traffic neces- 
sitated the provision of extensive ises in the sub- 
structure of the station at the level of Hope-street directly 
underneath the passenger platforms; there is direct com- 
munication between it and the platforms by means of a 
stairway and a series of hoists. This arrangement of 
the parcels traffic a¢commodation has been found 80 
advanta as to suggest that the parcels premises 
attached to all great terminal stations should be specially 
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constructed either above or below relatively to rail-level, 
provided there is only a single hoist journey—that is, a 
journey up or a journey down. The general accommoda- 
tion and equipment is extensive and of the most modern 


An extensive generating plant is installed in the sub. 
structure of the station forthe generation of electricity for 
lighting purposes, as well as for driving air-compressing 
—— in connection with the wor of the points 
an Steam from the boilers of this ii tion 
is also used for the heating of carriages of departing trains 
and for the heating of the waiting-rooms and other 
accommodation. 

The signalling in connection with the old station was 
the ordinary manual system ; but, after much considera- 
tion, it was decided ng a Sg ge of power working 
in the extended station. Under the manual system three 
signal-boxes were required, but having regard to the 
large number of trains to be handled, pomaty at the 
high-pressure period of the day, and the necessity there 
is for the swiftest possible operation, it was thought 
desirable to have one signal-box. This necessitated the 
elimination of the question of restrictive distance in 
the working of facing- points, so that it was essential 
that there should be other operating agency than that 
of direct manual labour. It was ascertained that the 
capitalised value of the loss of efficiency of the station 
and the eerste which would have resulted from 
working manual labour in three separate signal. boxes 
was more than enough to pay for power working. 

a ion having been made—not only in this 
country, but also in France and America—as to the best 
system of power working, and experiments also having 
been carried out locally, it was ultimately decided to 
adopt the Westinghouse electro-pneumatic system. There 
are 337 levers and 37 spaces in the interlocking frame, 
and the installation is said to be one of the largest there is. 

_The paper concludes with some reference to the prin- 
ciple in design. The author considers it doubtful if more 
than a very general principle exists, since so much depends 
on local circumstances. 

He states that the measure of the sufficiency is not so 
much the area of the train-shed and the extent of the 
inside accommodation as the capability of the outside 
accommodation to be truly complementary ; and he con- 
siders it may be laid down as an established principle in 
design that fitness and efficiency are governed by the 
character and extent of the outside accommodation, by 
which is meant the lines and lay-out of the station yard, 
the auxiliary sidings, and the approach-lines, supple- 
mented by an effective system of si ling. 

The accommodation for the comfort and convenience of 
passengers, and the arrangements for service working 
inside the station, must also, of course, be carefully con- 
sidered, particularly in respect of the relationship in plan. 

At the busiest time of the day in the station there 
should, he urges, be a fixed ratio between the number 
of passengers and districts and the number of trains, the 


d|number of platforms, the number and facilities of the 


lines in the station yard, the number of approach-lines, 
as well as the extent of the auxiliary siding accommoda- 
tion. Although the lines of the station yard and the 
approach-lines in this catalogue appear in their order to 
be “re the last of the factors of the problem, they are 
regarded as the first in importance, since they can be 
described as constituting the main artery of the station 
anatomy, while relatively the auxiliary siding accommo- 
dation is as vital as the heart. 

With the essentials determined, the station must be 
schemed to meet the local and special requirements. The 
design of a terminal station in a great city will, how- 
ever, in & measure always be governed by the circum- 
stances of environment if, as there should be, there is due 
rogerd to civil engineering economics. 

_The works were designed and constructed under the 
direction of the author, with Sir John Wolfe Barry, 
K.C.B., Past- President Inst. C.E., as consulting engineer. 





AMERICAN PaTenTs.—The United States Patent Office 
paid over 265,888 dols. to the Treasury of the Republic in 
its last financial year as its surplus revenue for the 
twelve months, after all charges had been provided for. 
Since the organisation of the office, surplus revenue has 
been paid over to the a ate extent of 6,972,070 dols. 
The number of patents applied for in 1907-8 was 58,527, 
and 34,902 patents were — during the year, this total 
including re-issues and designs. The registrations of last 

ear comprised 6,135 trade-marks, 636 labels, and 279 prints, 

he number of F nce which expired in 1907-8 was 
24,270. The total receipts of the office last year were 
1,874,180 dols., and the expenditure of the twelve months 
was 1,608,292 dols. 


JUNIOR INSTITUTION OF ENGINEERS.—-A eamapeeely- 
attended visit of this Institution took place recently 
to the works of the Limmer Asphalte Paving Company, 
Blackwall. Under the guidance of Mr. H. D. Blake, 
director and general manager, and members of the staff, 
the party were shown the complete processes of manufac- 
ture, including the crushing of raw material, heating, 
manipulation into mastic blocks for roofing, flooring, &c., 
and preparation of compressed powder for carriage-ways. 
Great interest was evinced in the Lithofalt block-making 
machine. The mineral asphalt blocks are produced under 
a pressure of 150 to 200 tons; they are laid down in the 
same way as ordinary wood-paving blocks, and it is 
claimed that es | possess several im t advantages 
as compared with wood—namely, durability, elasticity. 
and absence of noise. At the conclusion a vote of thanks 
for pon ope had eae done to render visit so —— 
ing enjoyable was passed, on the pro o . 
George T. Bullock, vice chairman, Th Bloke Te- 
sponded, 
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THE PHYSICAL SOCIETY OF LONDON. 


Tue meeting of the Physical Society of London, on the 
93rd ult., was held at the National Physical Laboratory, 
Bushy House, Teddington, by kind invitation of the 
Director. All departments of the laboratory were thrown 
open for inspection, and, in addition, a number of special 
demonstrations had been arranged. P 

In the Engineering Department Dr. Stanton described 
a new fatigue-testing machine for metals. For comparison, 
one of the earlizst types of fatigue-testing machines— 
viz., that used by Wohler—was shown. Here alterna- 
tions of stress are produced by the rotation of a loaded 
cantilever. This method is only useful at low speeds. _ 

The new machine is suitable for very gréat changes in 
speed, and lends itself to'a determination of the effect of 
rapidity of reversals on the life of the specimen. The 
test-piece, in the form of a short hollow cylinder, is 
tetween three rollers, the upper one of which is loaded 
by a lever and weights. The rollers are supported on 
friction-wheels. The maximum stresses occur on the 
inside of the ring, the variation being from a maximum 
tension at the points of contact with the rollers to a 
maximum compression midway between. There are 
therefore three cycles of stress for each revolution of the 
specimen, and no difficulty is found in imposing 2500 
cycles per minute at a moderate speed of rotation of the 
rollers. 

Mr. Bairstow showed a single-lever testing-machine for 
producing alternations of direct stress, specially <q 
with compound knife edges, so that the c m 


tension to compression can be made by moving the jockey. 
The extensions of the specimen are observed at interval 
on a Marten extensometer. The rate of reversals is 


necessarily low, being only about 100 per hour. The 
object of the experiments is to determine the elastic 
range under variation of stress. 

In the electrotechnical department, Mr. Paterson and 
Mr. Rayner showed the appliances and arrangements for 
testing alternating-current instruments. The method of 
calibrating the electrostatic wattmeter on alternati 
current was explained. In connection with this wor 
standard resistances were shown giving a two-volt drop 
with currents of 1000 to 2000 amperes. 

A demonstration was also given of the procedure fol- 
lowed in carrying out life-tests of electric glow-lamps in 
accordance with the specification drawn up by the Engi- 
neering Standards Committee. The method of setting 
up lamps at a standard value of watts per candle was 
shown, a8 well as the arrangements for determining and 
regulating the voltage of lamps under life-test. The 
equipment includes a new and specially designed photo- 
meter on the substitution principle. 


In the Metallurgy Department Mr. Rosenhain exhibited’ 


the process of quenching metals in vacuo in the ingeniously 
simple apparatus devised by him. Thespecimen is heated 
in a silica tube-furnace, connected at one end through a 
large receiver to the air-pump, and at the other through a 
stop-cock to a tube dipping under water to a measured 
depth. On opening the stop-cock the water rushes through 
as far as the receiver only, ‘‘ quenching” the specimen, 
and washing it along to the colder parts of the silica tube. 

Mr. Rosenhain also showed the ultra-violet apparatus 
for phote-eiveraes which has been installed at the 
laboratory. The difficulty of focussing which always 
obtains is greatly ineweaed in the use of the apparatus 
for metallurgical work, owing to the smail amount of 
light which appears to be obtainable by reflection from 
the surface of metal specimens. The method adopted, 
which involves the use of monochromatic blue light, with 
auxiliary lenses, preceding the transfer to the ultra-violet 
rays obtained from cadmium electrodes, was explained, 
and some excellent photographs were shown obtained at a 
magnification of 400 diameters. 

In the Electricit en poem Mr. Campbell showed 
the measurement of small self-inductances down to a few 
tenths of a microhenry. The apparatus is so 
that tests can be made either at low or —_ ws of 
(100 and 2000 periods per second respectively). In the 
first case a wire interrupter and a vibration galvanometer 
are used, and in the second a microphone hummer. A 
tuned oy apparatus for the absolute measurement 
of the high frequencies used in wireless telegraphy was 

shown, It consists of the usual arrangements for 
producing high-frequency oscillations, and a special 
camera with a quickly-rotating mirror, by which photo- 
graphs of the oscillatory sparks can be obtained. 

In the new metrology building, Mr. Jeffcott showed the 
apparatus employed for the various measurements o 
length, comparisons and calibration of scales, comparison 
of end gauges with the standards, measurements of screws, 
&c. Of special interest may be mentioned the Hartmann 
automatic comparator, which compares two end gauges, 
automatically recording the readings on a revolving drum, 
With & magnification of 2000. The gauges are them- 
felves automatically interchanged. The Pratt and Whit- 
ney machine for comparing end gauges was also shown, 
fitted with a Newall spirit-level as a contact-indicator, 
enabling ditferences to be measured to 0.00001 in. The 
building has been designed specially to accommodate a 
50-metre comparator for the verification of surveying tapes 
and wires, both on the flat and in catenary, and the erec- 
tion of this apparatus will shortly be completed. 


{n the thermometry department the main new feature § 


was the newly equipped room for the testing of mercury 
thermometers. The old chemical laboratory has been 


adapted for this pu: \. 

A series of poh cx gene NFO ay designed by Dr. 
Har ker and Mr. W. A. Price, has been installed on an 
tron railing, running down the centre of the room. They 
are each fitted with electric heating and a system of pipes 
for hot and cold-water supply, automatic overflow arid 
Waste, and are stirred continuously by a suitable motor, 
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The electric heating is so arranged for all ordinary pur- 
poses that the pamex > Ae enérgy can be obtained for main- 
taining a constant or slowly-rising or falling temperature 
without the use of large expensive series resistances, 
while 2500 watts is available in each bath for rapid heat- 
ing, between the individual sets of compsrisons. 

ce and steam-baths of various types and oil and nitrate 
baths for high-temperature work arealso installed. _ 

In the new electric-furnace room a large furnace equip- 
ment for the testing of optical pyrometers was shown in 
action, though not yet complete. The pyrometers, carried 
on @ massive rotating support, can be successively brought 
under the mouth of a furnace giving ‘‘ black-body ” radia- 
tion at temperatures up to 1400 deg. Cent., the furnace 
temperature being measured by pescerate thermo- 
couples. A similar furnace for much higher temperatures 
is in preparation to be fitted in a second cell on the same 
elevated platform. Various types of instruments and 
furnaces were exhibited, and the ap tus employed by 
Messrs. Harker and Sexton in their determination of the 
effect of pressure on the sulphur boiling- point was shown 
in action by Mr. Sexton. 





CATALOGUES. 

Messrs. Hines Patents, Limrrep, 20, Renfrew-street, 
Glasgow, have issued a circular on their wage-calculator, 
an instrument measuring 24 in. by 5in. by 44 in., with 
keyboard. 


‘Messrs. Francis Morton and Co., Limited, Garston, 
Liverpool, have issued a large catalogue of iron-work, 
such as railways, buildings, roofing, bridge-work, orna- 
mental work, telegraph-poles, wire - fencing, window- 
frames, doors, tanks, &c., prices being given in most cases. 

The Indented Bar Bulletin, as the fashion is, is pub- 
lished at intervals by the Patent Indented Steel-Bar 
Company, Limited, Queen Anne’s Chambers, S.W., in 
the form of a journal, showing recent work carried out, 
such as flooring for hotels, warehouses, factories, &c. 


Several circulars are to hand from Messrs. A. Warden 
and Co., 44 to’ 48, Shepherdess Walk, E.C.,; showing the 
types of wall-brackets, plummer-blocks, shaft-couplings, 
steel pulleys, &c., they keep in stock, and giving prices 
in some instances. 

The Bell Rock Belting Company, 24, Gravel-lane, 
Salford, Manchester, have issued a price-list of their 
beltings, which include balata, cotton duck, hair, ‘‘Robert 
Stevenson ” belting for wet drives, ‘‘ Dreadnought” com- 
pound, and other types of belting. Palleys, bushes, 

t-fasteners, &c., are also listed. 


A ‘small pomalies is to hand from Messrs. Milton and 
Co., Hope Iron-Works, Arundel-stret, Halifax, of Mac- 
farlane and Reid’s self-oiling pulley-blocks, of which they 
have taken up the manufacture. Blocks of various pat- 
terns for chains, — and manilla ropes are illustrated, 
as well as their several component parts. 


A well- catalogue from Messrs. Smith and 
Grace, Limited, Thrapston, deals with pulleys, shafting, 
bearings, and other transmission accessories. The number 
of sizes and patterns of different things listed in this 
catalogue is very large, and prices are given throughout, 
rendering it quite a useful compilation. 


_The A.E.G. Electrical Company of South Africa, 
Limited, Caxton House, Westminster, agents for the 
A.E.G. Foreign Department, of Berlin, have issued lately 
a small list of resistances for continuous current for 110, 
220, 440, and 600 volts, and ‘for three-phase.. Another 
deals with ceiling fans for continuous or alternating 
current. 


Messrs. Ed. Bennis and Co., Limited, Little Hulton, 
Bolton, have sent us a catalogue of stone- ing machi- 
nery, for the manufacture of which they have lately 
erected a new plant. The machinery manufactured in- 
cludes jaw and roll. breakers an i 
ing high-speed rolls, revolving-screens, conveyors, ele- 
vators, &c. 

Messrs. John Hetherington and Sons, Limited, 
Ancoats Works, Pollard-street, Manchester, have sent 
us a catalogue consisting of a description of the machine- 
tools exhibited by them at the Franco-British Exhibition. 
The tools include typical modern lathes, radial drills, 
univereal milling - machines, vertical mill and boring- 
machines, &c. ‘ 

The Trussed Concrete Steel Company, Limited, Caxton 

i a catalogue cf some 
120 giving the theory, and examples in ice, of 
the n system of reinforced concrete, with trussed 
steel bars. This pamphlet is well printed and illustrated, 
and contains views and diagrams of a great variety of 
reinforced-concrete work. 

The Combination Metallic Packing Company, Limited, 
Hillgate, Gateshead-on-Tyne, have sent us numerous 
cards, circ! and pamphlets,’ some of which relate to 
their special form of Pi of the ficating t others 
being Gdeesiptlon of ‘* Moller” drain fitting for steam- 
pipes and steam-whistles, and others again of copper 
gaskets, rings, &c. 

A pamphlet rape | the title “Right Roads and their 

” comes to hand from the Val de Travers Asphalte 
Paving Company, Limited, Hamilton House, Bishops- 
gate-street, E.C. This pamphlet sets forth the advan- 
tages of the system of street-paving known by the name 
of this company, and gives views of a large amount of 
work under a variety of conditions done on their prin- 
ciples. 

The British Gas-Furnace and Tool Company, Limited, 
Globe Works, Thorpe-street, Birmingham, have just 
issued a small catalogue devoted to their furnaces for the 
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treatment of _ steel. The outfits for this work 
include a ating furnace, a finishing furnace, a 
blower, and an oil-tank. The outfits are made in two 
sizes. Electrical pyrometers are-also listed. Prices are 
given. 

“*The Very Last Word on Chains” is the title of a 
—— to hand from the Weldless Chain Company, 

jimited, Gartsherrie, Coatbridge. This neat booklet 
gives a description of these chains,- describes tests to 
which they may be subjected, &c., and by means of 
reproductions from photographs shows the excellent 
senate of seyere tests on links, hooks, &c:, made by this 

rm. . 


Messrs. Ransomes and Rapier, Limited, $32; Victoria- 
sek, Ys bars conse cota Gealing wih the 

an ice- an rigerating machi . The 
installations dealt with in this e, many of them 
of large size, are on the American absorption system, and 
worked by exhaust steam from existing steam-power 
plant. The system is equally adaptable to ice-manyfac- 
ture or to cold-storage plants. 


Remote.control switches form the subject of a pamphlet 
sent to us» by Messrs. A. Emanuel and Sons, Limited, 
9, 11, and 13, George-street, Manchester-equare, W., 
who are agents for these applisnces on Blackmore's 
pao, for England.’ The switches may be operated 
rom any number of poeitions, the control-push working 
the switch alternately to the “ton” or ‘‘ off” position. 
Current is used only for the moment while the push is 


Messrs. J. Sagar and Co,, Limited, Canal Works, 

Halifax, have sent us: a pempales describing i 
“Premier” hand and roller-feed surface-planing, thick- 
nessing, and -moulding-machine, made: in four sizes. 
These will plane wood as thin as yy in. up to 74 in. 
thick at speeds ranging from 9 ft. to 40 ft. per minute, 
and are suitable for planing, moulding, skirting, &., ab 
one operation ; and will plane taper, tongue and groove, 
and perform, in proper hands, many other operations. 
_ A price-list to hand from the Armorduct Manufactur- 
ing Company, Limited, Farringdon-avenue, London, 
E.C., relates to Gral Metal Filament Lamps. Theee 
lamps will burn in any position without appreciable sag, 
are claimed to be less fragile than other metallic filament 
lamps, and are made in sizes in some patterns down to 
20 and 30 candle-power for 85 to 130 volts, smaller 
patterns being made for lower pressures. Adapters are 
also listed. 

A pamphlet entitled ‘‘Thermotanks,” from the Thermo- 
tank Ventilating Company, 55, West Regent-street, 
Glasgow, deals fully with the subject of the heating, 
cooling, and ventilating of ships on the principle described, 
for instance, in these columns in connection \with the 
Cunard steamships Lusitania and Mauretania on which 
it is installed. The system is mechanical, electrically- 
driven fans being ombaren to circulate air warmed by 
passing through a heater or cooler. 


Messrs. Vaughan and Son, Limited, West Gorton, 
Manchester, have lately published a well-printed and 
illustrated catalogue referring. to. overh travelling- 
cranes. This catalogue, which deals principally wit 
modern electric cranes (though including also hand-power 
cranes) is illustrated with good half-tone bl 
ing, for instance, a 125-ton four-motor crane, 51 ft, 
span, at the Openshaw Works of Sir W. G. Armstrong, 

hitworth, and Co., Limited ; two 90-ton and other large 
cranes at the works of the North British Locomotive 
Goneney ¢ and others in use in steel works, railwa 
sho} c. Light-load electric and hand . cranes pom f 
pulley-blocks are also noticed. 





New P. anp O. Liner “ Morra.”—The keel of the 
new Peninsular and Oriental liner Morea was laid down 
y Messrs. Barclay, Ourle, and Co., Whiteinch, N.B., 
on November 5, 1907. On-November 5, 1908, the vessel 
ran her official trial cruise on the Firth of Clyde, having 
thus been completed in exactly twelve months. She was 
launched on August 15, so that the work of building in 
the yard required only nine months, and that of fitting 
out for sea three months. This vessel is the largest 
steamer built by the firm, as well.as the most magnificent, 
the need pp ay and the costliest. She is also the 
largest v in the P; and O, fleet. Her chief dimen- 
sions are :—Length, 560 ft. ; breadth, 61 ft. 6 in. ; depth, 
39 ft."; tonnage, 11,000 gross. She will omer dor feet. 
class and 200 second-class passengers, The hull is divided 
into water-tight compartments, . There are four complete 
decks—the orlop, lower, main, and upper decks—sheathed 
with teak-and yellow pine. Above the spar-deck at the 
fore end is a long forecastle, whilst amidships is the hurri- 
cane-deck, and at the aft end the poop-deck. Above the 
hurricane-deck is the first-class promenade-deck, extend- 
ing for 300 ft. amidships. The second-class promenade- 
deck, 180 ft. long, is situated above the poop-deck. The 
first-class passenger sleeping cabins are placed centrally 
on the main, spar, hurri and menade-decks. 
The dining-saloon, on the spar-deck at the fore end of the 
bridge space, extends the full breadth of the ship. A 
feature of this apartment is its great height, with a large 
open well overhead extending through three decks toa 
dome of stained glass on the boat-deck. The pasting 
of all “ — een Bon Sane oak, with fibrous 
ings. e second- passengers are accom. 
modated towards the after end of the vessel. The machi- 
nery consists of two sets of four-crank guadraple-expen- 
sion engines, ced for smooth and silent working. 
There are eight boilers working at a pressure of 215 ib. 
Four are double-ended and four single-ended. Collec- 
tively there are thirty-five furnaces fitted with forced 
draught. A speed of over 18 knots was attained, 








et Aa eer 
Pe ene 


‘706 


ENGINEERING. 





[Nov. 20, 1908. 





“ENGINEERING” ILLUSTRATED PATENT 
RECORD. ) 


Cempitep sy W. LLOYD WISE. 
‘SELECTED ABSTRAOTS OF RECENT PUBLISHED SPEOIFI- 
OATIONS UNDER THE AOT OF 1907. 

The number of views SO een Dee 
ty each cae; wher none mentioned, the Speciiostion ts not 


inventions are aré communicated from abroad, the Names, 
oo teotaemtines be obinad atthe Patent Of, Sat 
25, Southa pton Butidinge, Chancery-lane, ey at 


pg yt ee of the acceptance of a Complete 
Specicalion ts, tn cach cas, given after abstract, unless the 
atent has been sealed, ie 


¢ time within 
the advertisement of the of a Complete Specification, 
give notion athe Mil IRs ty the grant of a 
‘atent on any of the ’ 
ELECTRICAL APPARATUS. 

6105. Siemens Brothers and Co., Limited, West- 
minster (Siemens and Halske Actien-Gesellschaft, Berlin, Ger- 
mony). Ozonis: Air. [6 aes March 19, 19¢3.—In conduite 
or ae for conducting currents of air ozonisers for purifying 
29 _~ neve! been oo into the passages, wh! ioe have caw 
the form two o su = one wi is 
covered with a d di-electric substance. The ect of this invention 
is to provide improvements in the cemmattaan of ozonisers of 
‘this type, which are icularly suitable for fixing in air-shafte 
and ventilating contiien or passages, whereby the ——s ot 
water-cooling is eliminated, and. an efficient ozonisation is p 
duced, even when the air-currents are sluggish. Figs. 1 and 2 
illustrate in section and plan a grid- arrangement accord- 
ing to this invention, by means of which a clean and efficient 
generation of ozone is obtained without the necessity of water- 
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Fig.1. 
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cooling, even with slow-moving air-currents. The plain rods of 
-metal or other conductin ing material a alternate with’the rods b, 
‘also of metal or other conducting material, which are covered by 
the layers of di-electric c. The rods a@ are connected lv 
to one terminal of the-electrical supply or to earth, and the rode 8 
to the other terminal, whole ‘is mounted in a frame, 
shown in the drawing, in such a way that the rods a@ are insulated 
from the rods b. The current of air to be ozonieed travels in the 
direction of the arrows. Figs. 3 and 4 illustrate in section and 
plan a modified apparatus according to = ie eee con- 


structed in the form of two opposed cE ee is formed of 
the plain’ rods a, which a = le we — net 
formed of the rods b, ith dielectric c, and the air- 


current moves in the direction of the arrows. The rods a are 
connected to one terminal of Vy bw oe electrical su ar te and the rods b 
to the otherterminal, (Sealed 

4568, C. A. a me! ng A. Broom, London. 
py Re BR a Fe 
relates to arc-lam @ means for e: 
Mees Tang and re-striking it. 1 is the 

gre mm pivotally —— Ay the rocking. aa 38 pivoted to 
ot ae = the lamp. Towards the vey of the 
rocking-lever pivoted an = lly-extending red ving a 
shoulder thereon, this rod a being ge Wy of — movement, 
being guided at ite upper 


and electromagnet, 
sat wine SS the baitine’ mages, whee Vindan ben ee 


— py all ie ot «oping. and bean hee] 
hinged at of the magret by a ng. bearing at its 
lower cuenta’ Gn detent 14. The action is follows :— 

Assume that no current is 


the 
other end —s the vashinanipeer moves downwards, the limiting rod 
8 descends, and the shoulder thereon comes below the level = 
detent 14. At the same time, also, the eg Je magnet is ene 
gised, ite armature 12 is attracted, and the end of the detent 1 4 


is brought against the limiting rod whose shoulder is now 

the level of the detent. The parts are now in the position shown 
in Fig. 2. The carbons are now burning and the arc elongates, 
ee ee eS pocket tant core 2 sinks, and the limiting 


When the shoulder reaghes the detent, however, the 


| moving it transversely. The movement of the valve 





limiting-rod can rise no further, the parts are locked and the 
feed. The result is that the arc elongates until it 
breaks, when, current no cay ay traversing the limi coil, the 
etent ae eee the — of the 


now free to 
Fig .1. Fig. 2. 
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4583 
dh and the rocking-lever moves shed to the tion shown in 
Fig. 1, the shoulder of the limiting-rod rising above the detent 14. 
The _ now come together, current traverses the coils,-the 
arc is struck, and the ies of operations is repeated. (Sealed 
October 29, 1908.) 


‘GUNS AND EXPLOSIVES. 
6645; H. 


P. Maxim, Hartford, Conn., ire- 
Aree. {1 Fig. ] March 27, 1908.—The object of } sh is 
be py = whereby the loud whoa’ which foll awe a in the 
Geabarne a ceed | ee op ay uced as 
to be inaudible at any considerab! le distance. In accordance with 
the invention, the fvang of the gases, due re} ignition of the 
explosive charge, f: e muzzle of the fire-arm, immediately 
after the: within the b the one is obstructed, the gases being 
confined withi t 


eacape practical] 
perme a any considerable distance. The free passage of the 
rojectile is in no way sspetes. while a chamber for the discharge 
e gases is so located and constructed as to be more effective 
fn in prior constructions. In the fire-arm represented in the 
drawing, there is provided, somewhat to the rear of the muzzle of 
the barrel, an en ent 6, having a transverse chamber c, into 
which the bore of e barrel opens, oth from the rear and from 
the front. The chamber c receives a piston d, which constitutes 
an unbalanced valve, Gening om an ag a adapted to register 
with the bore of the barre rear, and an outlet port 
adapted to LF ge dey FE GR the 
pd Uo being greater in size than the outlet port, while both 
mp ok be size to permit the passage of the usual pro- 
Secttbe Cerone! h the valve. A stem may be arranged to ject 
through one end wall of the chamber c, and-to support a nd alte 
a spiral spring, the function of which is to return, or to 

returning, the valve d to = initial aang ew is, to the —— 

which it occupies prior to the discharge of the firearm, from wh 
on the valve is displaced, against the pressure of the ng, 

the preesure of the gases from within the bore of the 
actin against the closed head of the valve. The opposite one of 
this chamber or hollow sliding-valve is open, so that the pressure 


oe the gases is exerted against the head only for the er of 
a direc- 


g 
c b 


d 


tion o ite to that in which it is moved by the gases, whether 
under the influence of the spring or otherwise, may be limited 
by pAnok of the edge of the valve with a suitable stop, 
such as a cap, which closes the ccrresponding end of the 
Soontaet C. wth vent for the’ gradual escape of the gases is 
and such vent is formed in the cap, the vent com- 

munating ih with lateral } vents, and being controlled, so as to 
e escape of thi by an ordinary needle valve. 

In Sn apenstion, the gasee ca’ by the explosion of the charge drive 
the projectile ‘along th the bore of the barrel, following closely there- 
after. projectile passes through the porta 4 the valve d, euch 
een lgen at that instant in registration wi th the bore of the 
1 is then ejected at the muzzle. The gases, which enter 
the chambered valve d through the inlet immediately behind 
the projectile, exert their pressure within the hollow valve and 
— the head |, causing it to weve wang A in the direc- 
ion of its head against the pressure of the spring, and against the 
pressure of the air or gas which may be contained within the 
chamber ¢ between the head’ of the valve and the end wall of the 

ber. This movement of the valve causes a wall thereof to 

oe the continuation of the bore of the barrel beyond the 
ber ¢, and to prevent the further movement of the gases 

= oe such chamber to the muzzle of the firearm, thereby con- 





fining the within the bore of the barrel, from which they 
esca) y, and with little or no noise, "through the vent. 
fa the jousa ee ane ee See eee 


te yore to the escape of the gases, the valve is re- 
tered to ite initial or normal position by the expansion of the 
SS Se en eee in the chamber c be- 
tween the end thereof and the head of the valve, —Z the ex- 

of the spring. It will be observed that as the inlet port 
mAacene el SS Sie natze Wo tenens Dae See Saty 08 ee Senet 
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j Re Rag y a Figs.) Cigel Apna, 1908. — 


shemield.. be relates to fluid-pressu bined 
recipro- 





15 can be alternatively pat in communication with the stea:.,. 
supply port, the latter The stop valve ard “controlled by a 
controlled direc | 
-spindle being or this uy coupled, 
the medium of a link 21, to a pant near 4 the tulerum 4, throu. 
lever 24. The fulcrum ia a fixed horizontal axis, upon which th: 
handing-lever 25, rey! the working-valve 13, is mountec: 
to work the lever 24, the connections between the valy: 
8 and the lever 25 and the hammer-tup 7 respectively being a. 
follows :—To the tup 7 is pivoted the driving-lever 27, whic: 
extends t to the path of the tup and 
has a sliding connection with the cnibediees 28, whereby th:- 
free end of the lever 27 is supported ; the guide-sleeve 28, whict 
pt yap to rock age Be & stationary fulcrum, constituting i: 
effect a portion of the driving-lever 27. To the spindle of the 
working-valve 13 ig pivoted an intermediate point in the length: 
of a floating-lever 32, whereof one end is coupled by a con 
necting-link 34 to the guide-sleeve 28 near to the fulcrum, th 
opposite end of the floating lever 32 being coupled by a con- 
— link 87 to the -lever 25 near to the fulcrum of the 
latter. When the hammer fs required to act aeiety — 
——- lever 25 is held in the angular p 
the length of stroke required in the hammer-tup 7 7, and the - he 
valve 17 is then opened by. means of the hand- lever 24 to an 
extent corresponding to the force of blow required. The tup 7 
will thereupon be automatically reciprocated in consequence of 














steam being admitted to the opposite ends of the cylinder 12 
alternately, as the result of the movement imparted to the work- 
ing valve 13 by the tup th the di of the sleeve 28, 
link 34, re floating-lever 32, which latter will for the time being 
be ed about ite connection with the link 37 as a stationary 
fulcrum. The —— of the stroke, as well as the violence of the 
blow delivered by the tup, can be modified, as usual, by shifting 
the levers 26 and 24 respectively. When the bammer is required 
to work non-automatically—i.ec., to strike te blows, each 
under the direct control of the operator—the stop-valve 17 .. 
opened by means of the lever 24 to an extent correspondin 
the force of blow ny ye and the handing-lever 25 is mov: ro 
and fro through an corresponding to the length of stroke 
tequired in the tup 7, 7, ‘which will thereupon be reciprocated in 
accordance with such movement of the lever 2 25 ; this result being 
consequent on the combined movement im parted to the working 
valve 13 by the tup 7 and lever 25 through Whe links 34 and 37, 
which concurrently, but independently, control the floating-lever 
32 opposite ends and (it may e) opposite directions. It 
will be observed that whilst the hammer is working automatically 
the length of stroke of the tup can be varied at will by corre- 
onary attering the position of the handing-lever 25, poostetly 
is the case when the hammer is working non- automaticall 
that (apart from intensity of steam pressure, which is roves Ses 
by means of the lever 24) all the operations of the hammer, 
whether automatic or non-automatic, are equally and entirely 
gary control of the same handing-lever 25. (Sealed October 
RAILWAYS AND TRAMWAYS. 


24,640. J. B. Atherton, Liverpool. Axle-Boxes. 
(4 Figs.] November 7, 1907.—This invention has reference to rail- 
way vehicle axle-boxes, and more icularly to the axle-boxes of 

a in which grease or lubricant of plastic consistency 
yed. 1-are the side lubricant chambers, the bottom 2 
of whi ich + an uninterrupted continuation of 1, and the bottom 
of the lower 2 is near the bare underside of the journal of 
the axle 3, which ge in it, the bearing 4 being on the upper 
side of the journal 1, and adapted to be slid into position from 
the end of the 44 The lubricant is adapted to come in 
contact with the underside of the journal continuously, so that 
the journal in fact runs in lubricant, the capacity of the space 
beneath the bottom of the axle being relatively small. The 
lubricant chamber 1 is of large capacity, and extends outwards 
at both sides of the axle-box body 5 and the axle journal, and 
also considerably above its lower half, The outwardly-projecti ng 
chamber 1 at both sides is open, through which it is filled, an 

















ngs are each od pe with a lid 6, which 

jown by spri ; and when charged, and 
as the lubricant | taken up by the journal 3 
tained in the side parts of the container 1 can 
into the lower portion 2 directly under the 
the warmth of the journal and bearing ith 
bration wy oy ree running, causirg i to move down. 
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7183 
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chambers 1, which constitute a part of 
ys continued at a slope downwards to the central 
under the journal. At the inner end 
diaphragm 9 is provided, in connect!.0 
woh» es oat on mo the top of the journal works, 


venting py of lubricant from the 
‘The diaphragm “ ay — 


or theaxie 8, and slides iv a 

sronre ve tgs aE. Boyd ie ea whet the 
i 9 a t joint at this e whilst the 
slide 10 closes the upper ~ of the end of the box and 


eh 





makes it dust-tight. ¢ November 5, 1908,) 
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THE SHORT-BASE RANGE - FINDER 
AND ITS PRINCIPLES OF CON- 
STRUCTION.—No. II. 


By H. Dennis Taytor. 


Toe Errects oF TEMPERATURE UPON SHORT-BasE 
RanGeE-FInpDERs. 


WE have seen that in the Barr and Stroud range- 
finder there are two telescopes, although there is 
but one tube t—t, Fig. 6a, carrying an objective 
at each end. Very ingenious precautions are taken 
to save this tube ¢—¢ from all mechanical strains 
whatever. Supposing, however, a_ horizontal 
buckling takes place, as shown in Fig. 6b, it is clear 
that, as the dotted lines‘show, the image reflected 
off p, will go to the right-hand to q,, and the other 
image reflected off p, will move to the left hand 
to qs, and a spurious range-reading be obtained. 
These two movements will be reversed, but still be 
opposed to one another, if two optical squares or 
equivalent arrangements are substituted for the 
two prisms p, and p,. Therefore the inner tube 
t—t is isolated most carefully from all contact or 
connection with the outer tube T — T (shown in Fig. 2 
on page 639 ante), except at or near the two ends, 
so that any mechanical strains applied to the outer 
tube, such as undue pressure of the eye against the 
eye-piece, &c., shall not affect the inner tube. 

In the case of military instruments especially, 
ranges have often to be taken on objects situated 





63*millionths. Supposing that the telescope-tube 
is perfectly straight at the uniform temperature of 
40 deg. Fahr., is there any guarantee that it will 
exactly preserve that straightness at a different 
uniform temperature of, say, 80.deg. Fahr. ? 

There is no tee whatever, unless the tubes 
are carefully picked out from a large number and 
tested for constancy or the position of their neutral 
axes in a delicate range-finder, which would be an 
almost impracticable proceeding. All who have 
had anything to do with long strips or pieces of 
brass that have to be worked to an exact straight 
edge are only too well aware that the ect 
straightness can -only be relied upon at one tem- 
perature ; and, moreover, every considerable rise 
of temperature to which they may be subjected (for 
lacquering purposes, for instance) permanently 
alters the straight edge,-so that it has a reworked 
to suit the normal temperature. These changes 
and variations are quite easily noticeable by testing 
on ordinary surface-plates ; how much more, then, 
are they likely to be perceptible if they take place 
in the double telescope tube of this range-finder, 
wherein the minute separation between the con- 
tiguous images provides the most exquisite sensi- 
tiveness to the buckling of a tube that has ever been 
devised in any optical instrument ? 

Turning, now, to the other question of.uneven 
temperatures, what, we may ask, is likely to be the 
difference in temperature between one side of the 
telescope tube ¢ -¢ and the other when the sun is 





between the two sides of the inner tube. We can 


now calculate approximately what angular error in 
range-reading the buckling of the telescope tube 
co uent upon 1 deg. di ce will cause. 


Let Figs. 6a and 6b be the brass tube, which is 
48 in. long and about 2.4 in. in average diameter, 
each objective being about 24 in. focal length. 
We may, for simplicity of calculation, assume the 
temperature to rise uniformly from one side a—b 
towards the other side c—d by 1deg. Then the 
tube expands along c—d relatively to a—b by 
000,000 and therefore the length c—d rela- 
tively to length a—b becomes as 1.0000105 : 1, and 
the tube accommodates itself to these conditions 
by taking the form of a small segment of a circle 
of radius R, such that the tube diameter a—c = R 
(0.0000105), and — the radius of curvature 

a—e 4in. , 
R= 6 0000105 ° duovniu5 ~ 228572 in. 

It is clear, then, that the straight line joining the 
optical centres of the two objectives, and passing 
centrally through the prisms p, and p. when the 
tube was straight, will now move laterally towards 
f by the versine of the circular ee of the tube, 


2 
and the versine will be equal to (), where L is 
2 


(24)? 


the length of the tube. This gives us ~ A 
457,144 


ad 





















































several degrees above or below the horizon, and' shining strongly upon one side of the instrument ?! 0.00126 in. 
c Fig. 6a. t 
et eo ee RPS A AA 
0, 
a ¥ t 
c Fig.6b. 
* 
ae - nS ete statins tabi aaes 
a 
(7s0¢) 


therefore this inner tube is in such cases liable to 
become bent under gravitation. The formula for 
the sag (in inches) of a metal tube supported freely 
at the two ends is 
wts 
“48 Kom (D4-d4) 
64 


in which W is the weight or force applied at the 
centre in pounds, L is the length between supports, 
E is the modulus of elasticity of the metal . in 
pounds per square inch, D is the outside diameter 
of the tube, and dis the inside diameter. If we 
assume the tube to be of brass, and 2.45 outside 
diameter, and 2.35 inside diameter, and the length 
I. between supports to be 42 in., and the modulus 

E to be 15,000,000 Ib., then for W = 1lb. we 
get a sag equal to 0.0003777 in., which would pro- 
duce a spurious separation between the images of 
6.2 3 seconds of arc for a focal length of 24 in., and 
10 seconds if L is 48in. If the telescope-tube with 
its interior central apparatus weighs only 20Ib., it 
is clear that if the instrument is directed to an 
object only 3 deg. above or below the horizon, then, 
since sin 3° = 34, a pull upon the tube equal to about 
1 lb. will take place in the plane of the range triangle, 
and an error of upwards of 10 seconds may result, 
unless the points of support of the tube are capable 
of such fine adjustment lengthways that the sag of 
the overhanging ends shall neutralise the sag of 
the centre But at much greater angular ele- 
vations, it is clear that the total elimination of such 
gray —s effects must be very difficult, if not im- 
possible. 

But we have yet to inquire what is likely to be 
the effects of different temperatures and uneven tem- 
peratures upon such a tube. The former occur from 
season to season and day to day, while the latter are 
for the most part caused by sunshine falling upon 
one side of the instrument more than the other. 

We will first consider different temperatures that 
are also uniform temperatures. 

_ The outer tube is about 4} in. in diameter, and 
‘ae inner one about 2.4 in. in diameter and 4 ft. 
‘ong, and generally of copper or brass, which has a 
‘hermal expansion of 104 millionths per degree 
Fahrenheit, while steel has an expansion of about 

















While a naval range-finder may be arranged to be 
entirely under shade, a military range-finder must 
generally be more or less ex to sun-heat, and 
therefore the following criticisms are intended to 
apply more especially to the latter instrument. 
he outer tube of the instrument consists of two 
tubes with some non-conducting material placed 
between, the total thickness being about } in. 

We may assume the inner tube also to be swathed 
round with some non-conducting material, such as 
leather or flannel. 

Under the hottest sunshine felt at Greenwich in 
the course of 1906 the temperature in the sun was 
50 deg. Fahr. higher than in the shade. I made a 
series of experiments with two concentric steel 
tubes about ¢ in. thick, one being 5 in. in outside 
diameter, and the inner one 4 in. outside diameter. 
Both tubes were encased in leather 0.15 in. thick, 
and delicate thermometers were introduced into 
suitable slots in the tubes themselves to indicate 
the temperatures. Fig. 7 shows this in section. 
The thermometer bulbs were at t), ta, ts, ty A 
hot-water tank w, outlined to fit the outer circum- 
ference, was laid against the outer tube from a to b, 
so that in the disgram the heat is supposed to flow 
horizontally from left to right. The water in the 
tank being about 50 deg. Fahr. warmer than the 
air, which was 61 deg. Fahr., after an interval of 
15 minutes the thermometers ¢, stood at 71.5, t, at 
62.5, t, at 61 5, and ¢, at 62.5. This is typical of 
several experiments, showing that a difference of 
as much as 9 deg. Fabr. may be expected between 


the two sides of the outer tube, and 1 deg. Fahr, 








This means that the image from O, reflected off 
prism p, will move to the right by 0.00126 in., while 
the mp = from O, reflected off prism p, will move 
to the left by the same amount. Now 0.00126 
subtends an angle in the focal plane relatively to 


the focal length of 24 in. of °:99126 _ 9 goo0528, 


which is the circular measure of about 11 seconds 
of arc. Therefore the error resulting from the tube 
being 1 deg. Fahr. warmer on one side than the other 
will cause an error in range-reading equal to twice 
the above, or 22 seconds of arc. Nobody, on first 
consideration, would deem such a huge error likely 
from such a trivial cause. Luckily, the sunshine is 
rarely so hot as we have supposed, and on board a 
moving ship, at any rate, there is a strong breeze 
to modify and prevent such one-sided heating ; but 
it is quite impossible to reduce the error to much 
below a third or a fourth of the above without shading 
the instrument entirely from the sunshine. Even 
then the radiation of the heat from the body of the 
operator may produce one-sided heating enough to 
cause errors of a second or two; and as I have 
before pointed out, the absolute invariable straight- 
ness of such a tube at all uniform temperatures is 
by no means an assured thing. 

Another likely source of error lies in the possi- 
bility of movement of the objectivesin their cells, 
or the cells in their fittings, for, as we have seen, 
a lateral displacement of one objective by only 
0.00126, or <4, in., will produce an error in range- 
readings of 11 seconds of are. 

Such movements and displacements are notori- 
ously difficult to prevent, especially under the sharp 
concussions of gun-fire. As a rule, these objectives 
could not be taken out for cleaning and then re- 
placed without the zero having to be readjusted. 

The conclusion is that no instrument depending 
for its accuracy — the absolutely invariable 
alignment or parallelism of two telescopes, although 
in the same tube, can ever be regarded as fulfillin 
the ideal of a range-finder that is to be abreast wi 
modern requirements. Clearly there must ‘be only 
one telescope, if these errors are to be avoided. 

In some instruments an open girder constructed 
of copper lattice-work has been substituted for the 
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telescope-tube in order to reduce the buckling 
errors by its superior conductivity and consequent 
better ‘distribution of heat. But the construction 
is _— to precisely the same objections, although, 
doubtless, in a lessened degree. 

Another essential feature of this type of range- 
finder lies in the fact that both optical squares are 
fixed in the ends of the outer tube, and necessarily 
reflect inwards towards the telescopes. This arrange- 
ment leads indirectly to an error in range-readings 
if any serious vertical buckling or sagging ensues 
in the outer tube, which is, of course, fully exposed 
to mechanical strains, and sometimes sun-heat. 

This error is for bases under 9 ft. not likely to 
exceed one second of arc, and is therefore small 
compared with the errors above dealt with ; but it 
becomes important in the case of longer bases, 
because it increases as the square of the base-length, 
and should therefore merit attention here. 

Let Fig. 8a be the field of view, and let the 
Gistant object be a vertical arrow, whose two 
images are there shown separated. On joining 
them up by operating the range-prism, the two 
half-images are brought into one, as in Fig. 86, 
and if the optical squares are correctly upright, as 
they should be, then the joined up image of the 
arrow is in one perfectly straight vertical line. 

Let the outer tube buckle in the horizontal 
plane, and no separation of the images or error 
occurs; but if vertical buckling takes place, and 
we assume the latter to be equal at both sides of the 
centre of the instrument, then both images will 
drop equally in the field of view, but will no longer 
preserve their verticality. What happens is shown 
in Fig. 8c, where h' —f! is the image belonging to the 
left-hand optical square and lower part of the field. 
It has not merely dropped by an interval c,.. C or 
an angle 6, but has taken a tilt from right down to 
left bya similar angle 6. Also the other image from 
the right-hand optical square has dropped through 
an angle 0, and has simultaneously taken a tilt from 
left down to right also equal to the angle of drop 6, 
and it appears as at h —f (it really could not show in 
the lower part of the field, but its theoretical position 
is shown). But the image h’— f'is in its own half of 
the field, and really shows, while the other image is 
virtually there only, and both images cross at their 
centres C ; that is, the true coincidence point has 
fallen in the field. The relative inclinations of the 
two images are, of course, much exaggerated in the 
figure. Now in order to bring the image up again 
on to the halving-line the instrument is rotated in 
its altitude bearings. , Then the two images of the 
arrow both move upwards, but each on its own 
line, f!—h! up towards k', and f—h towardsk. The 
consequence is that where they cross the halving- 
line the two images seem to be laterally separated 
by the interval c, . . cy, which is the error in range- 
reading. It is clear that the angular value of this 
error is 2 6. If the angle 6 is c.m. 5’ 20”, then 2 6? 
= 2 (0.00155)* = 0:0000048 = c.m. 1 second. 

How is this insidious and possible error to be 
avoided, for its presence naturally escapes all notice ? 
Clearly, by arranging the two optical squares to 
reflect off, not in opposite directions, but in one 
common direction, into one telescope placed ex- 
terior to both. Then what happens is shown in 
Fig. 8d. Let it be supposed that the telescope is 
lookiog into both optical squares from the left-hand 
end. Then the image from the near optical square 
will not be affected by the vertical sag of the tube, 
but will remain as h’— jf’, while the image from the 
optical square at the far right-hand end of the tube 
will drop in the field by an angle O C or 6 in the 
form of a vertical or halving error, and at the same 
time take a tilt from left down to right at an equal 
angle 6 with the perpendicular. But if the far or 
right-hand optical square is provided with a means 
of tilting it about an axis pointing to the distant 
object, then if C is brought up to O again, the image 
h—f is then brought back into coincidence with the 
other image and simultareously restored to vertic- 
ality, and therefore no error ensues, however great 
the buckling of ‘the tube may be, for clearly the 
slight tilt given to the optical square exactly 
—— the tilt given to it by the sag of the 
tube. 

In the case of the Barr and Stroud instrument of 
9 ft. base, if used unshaded, it would require the 
top of the 4} in. outer brass tube to be 13 deg. or 
14 deg. Fahr. hotter than the bottom in order to 
produce an error of one second in the range-readings, 
while four seconds would be produced if the base 
length were doubled, so that it is strongly desirable 
to mount the optical squares to face the same way, 








and not. towards one another, when longer bases 
are to be adopted, and thus be independent of this 
insidious error, 

Another feature of this instrument and also 
some other range-finders lies in the employment of 
solid glass pentagonal prisms for the optical squares, 
shown in fon in Fig. 9. Of the four vertical plane 
surfaces, the tworeflecting ones ) — c and d — e enclose 
an angle between them of about 45 deg., and are 
silvered for internal reflection, while the surfaces 
a—b and a—e transmit the rays a 
f, 9, h, k, i being the course of the rays passing 
through the centre. It might be thought that here 
we have the most stable thing in existence, con- 
taining two reflecting surfaces whose included angle 
cannot change, so that the angle of reflection a 
must remain absolutely invariable. Such, however, 
is not by any means the case, and for the following 
reasons :— First, the crown glass of which they are 
made has a considerable thermal expansion of from 
seven to eight millionths per degree Centigrade ; 
secondly, the glass is a very poor and slow conductor 
of heat, so that the prism is apt to respond in a very 
irregular manner to changes of temperature ; for 
instance, warmth applied to one end c—d is apt to 
linger at that end, and virtually cause a slight de- 
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finder, and mounted in an aluminium box at the 
far end of the tube, was surrounded with a water- 
jacket, in which could be placed either hot water 
or a freezing mixture, a thermometer being intro- 
duced over the centre of the prism to give the 
internal temperature of the box. 

The instrument was directed to an object giving 
a range-reading of 7240 yards, the air temperature 
being 36 Fahr., and the seeing being remarkably 
steady. The end box and prism were then warmed 
up to a steady 75 deg. Fahr., and after 30 minutes 
the indicated range had dropped to 7080. 

The prism was then cooled down to 25 deg. Fahr., 
oh gu 25 minutes the indicated range rose to 
440. 

The mean of three independent readings (not 
differing from the mean by more than 25 yards) 
was taken in each case. On restoring the prism to 
the air temperature of 36 deg. the old reading of 
7240 was obtained. The difference of 360 yards 
for a variation of 50 deg. Fahr. corresponds to an 
angular error of 4.7 seconds of arc, one second 
corresponding to about 76 yards at that range. 
This was regarded as an unusually gcod prism, but 
two others that were tested in another manner, 
and were not so well annealed, showed variations 
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crease in the angle between the reflecting surfaces 
until, after ebiier or more, equilibrium is 
restored. 

Secondly, the light has to pass through a total 
thickness of glass equal to 3.414 times the length of 
one of the faces a—b or a—e. Therefore, if a—b is 
1.5 in., then the length of path is 5.12 in. (which is 
attended by an absorption of 15 to 20 per cent. of the 
light), and for large range-finders an aperture of at 
least 3in. is desirable. If, then, the glass is not per- 
fectly annealed—and it seldom, or perhaps never, 
is in such thick pieces—the light meets with sundry 
deviations, resulting in the, at first, puzzling fact 
that, however perfectly plane and well-figured all the 
four surfaces may appear by outward reflection, yet 
on lookIng through the same pentagonal prism after 
silvering and with the same telescope, the figure as 
often as not is found to be execrable, being subject 
to astigmatism and coma, or both. Moreover, if a 
picked one is chosen of fairly good figure, and a 
little warmth is applied to the top or bottom, then 
an astonishing amount of vertical coma and astig- 
matism at once shows itself, which is very slow in 
disappearing again. It is a well-known fact that 
when light passes through glass in a state of strain 
owing to bad annealing or uneven temperature, it 
does not pursue a straight path, but bends away 
from the parts that are in tension. As a general 
rule, the rays traversing one of these prisms takes 
a slightly curved path that is slightly convex 
towards the centre of annealing, but on a rise of 
temperature taking place this path becomes 
straighter, owing to the consequent relief of the 
internal stresses (see Dr. Hovestadt’s ‘‘ Jenaer 
Glas,” pages 68 and 236). 

It is owing to these facts that these solid 
optical squares are by no means constant in their 
angles of reflection either at different stable tem- 
peratures or under changing temperatures. 

As an experiment, one of these prisms, of 1.75 in. 
aperture at a—b, contained in a 10 ft. base range- 








of their angles of reflection of 18 to 24 seconds 
on cooling down from 66 deg. Fahr. to about 40 deg. 
Fahr., and others lesser variations. 

Another very serious objection to the pentagonal 
prisms lies in the altered vergency of the rays when 
the prisms are changing temperature, leading to 
capricious shortenings and lengthenings of the tele- 
scopic focus. Since the two images formed by the 
telescope or telescopes must come to a focus as 
exactly as possible in the same plane, in order that 
there may be no relative displacements of the two 
images dependent upon the position of the eye (or 
no parallax), a temporary lengthening or shortening 
of one image relatively to the other is very highly 
objectionable. All the above defects will, of course, 
become more marked as the size of the pentagonal 
prism is increased. In my next article I —— 
to describe a new form of optical square, in which 
the above objections are avoided. 








NEW GAS-DRIVEN ROLLING-MILL 
PLANT AT MOSSEND WORKS.* 
Tue Mossend Steel Works, originally constructed 
in the midst of the coal and iron-producing area of 
Lanarkshire, and about 10 miles south-east of Glas- 
gow, have played no inconsiderable part in the 
development of the steel industry which has helped 
to make the district one of the most noted of the 
mechanical engineering centres of the world. But, 
as in some other old-established concerns, sufficient 
reconstruction work was not undertaken to keep 
the plant in line with modern invention. As a 
consequence the degree of efficiency which charac- 
terised the early history of the establishment waned 
until the commercial results became disappointing. 
When Mr. William Beardmore added ng a 
and engineering to his other activities at Parkhead 
Forge, he took over—three years ago—the Mossend 
Works in order to ensure a ready and economical 
supply of the constructive material for plates, 
x &c., for hull and other constructions. Ex- 
tensive reconstruction work was at once under- 
taken, and it is proposed in this article to describe 
and illustrate these additions, which are in some 
respects novel. " 
he plant at the time of pee consisted of 
Siemens - Martin open - hearth melting - furnaces, 
38-in. cogging-mill, one plate-mill, with rolls 29 in. 
in diameter and 8 ft. wide, another plate-mill, 
with rolls 26 in. in diameter and 6 ft. 6 in. wide ; 
and a sheet-mill, with rolls 22 in. in diameter by 
5 ft. 6in. wide. All these mills were driven by 





* With our issue of the 13th inst. we gave a two-page 
Plate, No. XUIIL., having reproductions of drawings of 
the new mill, and these illustrations should be studied 
along with this article. 
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beam-engines, which were supplied with steam at 
50 lb. pressure from nine Lancashire boilers. 
Mr. Beardmore at once decided to replace them 
with a high-speed modern plate-mill and to intro- 
duce other new features, and now the works are 
anong the best in the kingdom. 

By way of prelude to the description of the new 
mills, it may be said that there are eleven furnaces 
of 20 to 40 tons capacity, arranged in two parallel 
rows, with the ingot-pits facing one another. 
On the charging side a supply railroad runs the 
full length of each melting-shop. The ingot-mould 
pits are served by four steam portable cranes, each 
capable of dealing with ingots up to 5 tons weight. 
The ingots, when cast, are delivered to the ing- 
mill re-heating furnaces, two in number, and of the 
Siemens regenerative type, using gas from the 
ammonia-recovery gas plant—a new feature, to be 
referred to later. e re-heating furnaces are 
served by two portable steam-cranes, and these 
deliver the ingots to the ingot-tilter at the cogging- 
mill rack. This mill is of modern type and is 
driven by reversing engines having two cylinders 
45 in. in diameter with a 60-in. stroke. The steam- 
driven guillotine, working in conjunction with the 
mill, takes a maximum cut of 38 in. byllin. It is 
driven by an engine having cylinders 29 in. in dia- 
meter with a 33-in. stroke. Steam for the cogging- 
mill and the guillotine engines is supplied from 
conveniently situated Babcock and Wilcox boilers 
working at 100 lb. pressure. 

Dealing now with the plant which has been en- 
tirely remodelled, we begin with the slabs, which, 
after leaving the guillotine, are picked up from the 
roller - rack by means of an overhead charging- 
machine serving the re-heating furnaces contiguous 
to the new rolling-mill. This charging-machine, 
which forms a prominent feature of the engraving, 
Fig. 5, on the two-page plate No. XLV., is of 
the overhead revolving type, and runs on a specially 
constructed gantry, with rails of 46 ft. gauge, the 
height of the track from ground-level being 
18 ft. 6 in. The machine can deal with slabs of 
5 tons weight, and can pick them up from any part 
of the floor. The dogs are of the side-gripping 
type, and all the operations of the machine are 
worked by electric motors. 

The plate- mill re-heating furnaces, three in 
number, are of the Siemens regenerative type, with 
the hearth placed about 27 in. above the floor-level, 
and they use gas from the ammonia gas plant. The 
length from block to block is 27 ft., and the width 
9 ft. They have each three doors 5 ft. 3in. wide, and 
these are raised by small hydraulic cylinders secured 
to the charging-machine gantry. Theslabs are con- 
veyed from the furnaces by means of the — - 
machine to a short length of live-roller rack oe 
ing to the lifting-tables of the three-high plate-mill, 
which is illustrated by the drawings reproduced on 
the two-page plate, No. XLIII., published with 
our issue of the 13th inst., and in the. perspective 
view, Fig. 6, on the two-page plate, No. XLV. 

This mill is driven by a 1850- horse - power 
Oechelhauser gas-engine, made by Messrs. William 
Beardmore and Co., Limited, and illustrated by the 
perspective view, Fig. 8, on Plate XLVI. The cy- 
linder is 43,5, in. in diameter by 534 in. stroke. The 
details of design of this meee were fully described 
in ENGINEERING, vol. lxxxi., pages 5, 73, 141, and 
204. The engine is coupled direct to the centre 
pinion of the pinion-housing by a short spindle, 
13}? in. in diameter, with a coupling-box at each 
end to facilitate removal, as shown in Figs. 1 to 4, 
on Plate XLIII. The pinion-housing three 
pinions with double helical teeth. The housing is 
of cast iron, and in two parts, with covers on top, 
and is made so as to completely enclose the pinions, 
so that they run in an oil-bath. The diameter of 
the pinions is 28% in., and the necks are 19} in. 
in diameter by 26 in. long. The bearings for 
the necks are cast-steel blocks which fit into an 
opening on the pinion-housing, with brasses at top 
and bottom. Two cast-steel spindles 13} in. in 
diameter connect the top and bottom pinions 
with the top and bottom rolls respectively, 
with a cast-steel coupling-box at each end. The 
top spindle is balanced by an hydraulic cylinder 
carried by mild-steel columns from the sole-plate. 
The sole-plates for the mill are two in number, 
placed 9 ft. 2} in. apart, and are of cast steel. They 
are bolted to a brick foundation, and are planed 
along the top edge, and also have a T-slot runnin 
the whole length, by means of which the mill an 
pinion-housings are secured. 

The mill-housings are of cast steel, and are of 





massive design (Figs. 1, 3, and 6). They stand 
about 13 ft. 3 in. in height, with an average width 
of 7 ft. 6 in., and have an opening in the centre of 
3 ft. 3% in. to receive the bearings for the rolls. They 
are bolted to the sole-plate by T-headed bolts. 
The top and bottom rolls are 294 in. in diameter 
and 7 ft. 8}in. long on the barrel. The necks are 
19,8, in. in diameter and 16} in. long, with ends 
suitable for coupling tothe spindles. The centre roll 
is 218 in. in diameter and 7 ft. 84 in. long on the 
barrel. The necks are 11}?in. in diameter by 
16}3 in. long. The bottom roll has a bearing in 
the lower part of the housing composed of one 
bottom brass and two side brasses. The centre 
roll-bearing is of cast steel, with brasses at top and 
bottom a | at the sides, and fits into the housing, 
with a guide at one end. 

The centre roll is raised and lowered by an 
hydraulic cylinder, 7 in. in diameter. This cylin- 
der, as shown in Figs. 1 and 3, is secured to a cross- 
girder, which fits in between the housings at the 
top. The ram is connected by links and two side- 
rods to the middle roll. The top roll has a bearing 
of similar construction to the middle roll, and is 
balanced by two hydraulic cylinders secured to the 
above-mentioned cross-girder. The rams are con- 
nected to the top roll by rods and two cross- beams, 
which fit into the top bearing. The rolls are 
adjusted by screws working in nuts secured to the 
top part of the housing, which is bored out to 
receive them. The screwing is done by an electric- 
motor, supported by a bracket bolted to the side of 
the housing (Fig. 3). The speed of the motor is 
reduced by worm-gearing, which is supported by a 
pedestal bolted on the top of the housings. is 
pedestal also has a bearing to take up the 
thrust of the worm-shaft. The indicator gear for 
the travel of the screws was originally a drum 
secured to the end of the screws ; but this has been 
discarded in favour of an indicator r placed 
about the floor-level. It consists of a dial marked 
off in nds of an inch, for indicating the draught, 
and a vertical scale marked off in inches, for indi- 
cating the distance between the rolls. 

Lifting-tables with live rollers are placed on each 
side of the mill, as fully illustrated in the drawings 
reproduced on the two-page Plate, No. XLIII. 
The rollers are 17} in. in diameter, and the trains 
extend for a length of 32 ft. 10} in. The rollers 
are at 19}-in. centres on the charging-table, but 
are wider apart on the delivery-table. The table 
is made of two mild-steel riveted girders strong] 
braced together by cross-angles and channels, with 
large gusset-plates (Fig. 1). On the top flange of 
the girders are bolted the bearings for the rollers. 
The tables swing on a rocker bearing placed at the 
end furthest from the mill ; at the end close to the 
mill they have rollers attached which work in a 
guide secured to the mill-housings. Both tables 
are lifted at the same time by an electric motor 
working in conjunction with an hydraulic cylinder 
through an arrangement of gearing and levers 
(Figs. 1 and 2). The hydraulic cylinders serve the 
purpose of balancing the tables, and are under con- 
stant pressure from an accumulator. The rollers 
are made of mild-steel plates riveted at each end 
to cast-steel centres, and into these centres are 
fitted the shafts for the bearings. The rollers for 
each table are driven by an electric motor. There 
is a crank secured to the shafts in the rollers, 
and all the cranks are coupled to connecting-rods. 
An arrangement of link-gear is interposed between 


the motor and the table to allow for the lifting of, 


the table (Figs. J and 2). 

Over the mill and the gas-engine there is a 30- 
ton electric crane with a span of 60 ft., and this 
serves for the rapid changing of the rolls. All the 
hydraulic valves and controllers for operating the 
mill are placed on a platform in a convenient 
position, so that the men have a clear view of all 

of the mill. This type of rolling-mill was 
adopted after careful comparison with the two- 
high reversing mill so common in this country, 
and the results have justified the decision, over 
230 tons of steel havivg been put through in 10 
hours. The mill is so situated that plates up to 
100 ft. long can be rolled. The running of the gas- 
engine on this class of work has also been very 
satisfactory. 

The plate, after leaving the delivery-table of 
the mill, is run on to a live-roller rack, which 
extends to a distance of 135 ft. beyond the delivery- 
table, and in line with it (Fig. 7, on the two-page 

late No. XLV.). The plate is turned over here 
y hydraulic cylinders for examination, and is then 





delivered on to the skid-gear at right angles to the 
line of rolling. The ekids are composed of rails 
placed about 4 ft. apart. The cooling-bank, shown 
also in Fig. 7, is about 100 ft. long by 100 ft. wide. 
The plates are speedily moved over this, as desired, 


by the skid-gear, which consists of wire-ropes and 
a trigger worked by an hydraulic cylinder. When 
the plates have reached the end of the cooling-bank 


they are delivered on to another live-roller rack, 
parallel to the roller-rack from the mill. These 
racks are at 109-ft. centres. The whole of the 
skid-gear is operated by electric motors. The roof 
over the cooling-bank, it will be seen from Fig. 7, 
is carried by three Tinville truss girders, which are 
of 144 ft. 6 in. span. The floor space is, therefore, 
free from all obstructions due to columns. 

At the end of the live-roller rack previously 
mentioned there is placed the cross-cut shears. 
These shears crop the ends of the plates, and cut 
them to any desired length. They are of massive 
construction, and can shear a plate 8 ft. wide by 
1 in. thick, and are driven by a 100-horse-power 
motor. 

The second set of shears, for dealing with the 
sides of the plates, is placed about 60 ft. ahead of 
the cross-cut shears and about 30 ft. to the right. 
About 50 ft. further ahead, on the opposite side, is 
placed a similar set of shears. These shears cut 
the plates to any desired width. They have a gap 
of 314 in., and the blade is 11 ft. long. They have 
each a small shear-blade at the back. The scrap, 
which is collected in a box, is cut to a size suitable 
for charging again in the furnace, by the small shear- 
blade at the rear of the machine. These large 
shears are each driven by a 100-horse-power motor 
through chain and spur gearing. The whole floor- 
space round these shears is covered with standards, 
surmounted by a cup in which a ball lies. These 
standards are pli about 30-in. centres, and the 
plates are pushed over these by manual labour. 

The plates, after leaving the last set of shears, 
are delivered on to a live-roller rack leading to 
the straightening mangle. The mangle is com- 

ed of four rollers on the top and three on the 

ttom. After leaving the mangle the plates are 
weighed and delivered a live-roller rack to the 
plate-loading gantry. This building has a 10-ton 
overhead electric crane, 60 ft. span, and is 210 ft. 
long, with a railway siding down each side, the top 
of the wagons —e about level with the floor. 
The plates are lifted by means of electro-magnets 
—a system which has given good results. 

The plant is served throughout with an hydraulic 
pressure of 750 lb. per —_ inch from an engine 
and accumulator, and electric power at 220 volts 
from the power-house. 

The power-house (Fig. 9 on Plate XLVI.) contains 
one 500-horse-power Uechelhauser gas engine, driv- 
ing a Vickers 3560 kilowatt generator. It is a note- 
worthy feature that this engine has run continuously 
since the works were re-started in April, 1907, 
except Sundays and fixed holidays, and that during 
this time the works have only been delayed for five 
hours through default of power. Messrs. Beard- 
more built this engine themselves, and it is ex- 
tremely creditable to their Parkhead staff, which 
has had charge of the development of the Oechel- 
hauser internal-combustion engine, that they have, 
by applying good British engine practice and care- 
ful study, eliminated the charge preferred against 
large gas-engines on the score of reliability. It 
may be added that another engine of 1000 horse- 
power, driving a Siemens 700-kilowatt generator, is 
in course of erection, and that the complete elec- 
trification of the older parts of the works is in 
process. 

The new gas plant, which is illustrated in Fig. 10, 
on Plate XLVIL., consists of twelve producers, each 
19 ft. high and 10 ft. in diameter inside the brick 
lining. Only one 40-ton melting furnace has so far 
been connected to this plant, the remainder of the 
gas being required for the cogging-mill heating fur- 
paces, the plate-mill heating furnaces, the prime 
movers working the three-high mill and for gas- 
firing the boilers which raise steam for the ammonia- 
recovery process. 

The boilers referred to are in close proximity to 
the plant, and are each capable of evaporating 
12 tons of water per hour. ey are of the Bab- 
cock and Wilcox seven-drum type, and are fitted 
with the Ellis and Eaves system of induced draught. 
The gas furnace (Beardmore’s patent) was con- 
structed as a result of long and exhaustive experi- 
ments, and has proved very su - The gas 
is introduced into a riveted steel box at the foot of 





710 


ENGINEERING. 


[Nov. 27, 1908. 





the furnace, which is fitted with a large number of 
nozzles, and the air, which has been pee 

heated in the tubular heater and in a brickwork cul- 
vert on the top of the furnace to about 450 deg. 
Fahr., is led in at the sides of the furnace, and is 
diverted round each gas-nozzle by means of fire- 
brick tiles. By this means a perfect combustible 
mixture is obtained, and on test the boilers showed 
ani efficiency of 81 per cent. The flue gases are 
drawn from the back of the boiler by a fan through 
the tubular heater and sent into the atmosphere 
through. a chimney 4 ft. 6 in. in diameter and 
120 ft.. high. 

The air-blast is supplied by three of Samuelson’s 
steam blowers, illustrated in Fig. 11, Plate XLVII. 
Two of these suffice for all present requirements, the 
third being a stand-by. The steam cylinders are 16 in. 
in diameter by 16-in. stroke, and the rotors are of 
cast iron, 6 ft. 8 in. long by 3 ft. 8 in. in diameter. 
They all deliver into one common main, which dis- 
charges into a wrought-iron tower, where the air 
comes in~contact with water poveceane Syetee in 
the condenser tower used for the rocess 
through which the gas is oe before being taken off 
for use in the furnaces. This air-saturating tower 
is packed with wood laths, about 4 in. apart, and 
laid transversely upon one another, to give a very 
large surface for the exchange of heat. The blast 
passes off at the top of the tower and enters a 
distributing main, where it is completely saturated 
with exhaust steam from the blowers, pumps, &c., 
and into which there is introduced such amount of 
live steam as may be required to bring the tem- 
perature to the required degree of saturation. 

The air thus heated passes into a main which runs 
along the front of the producers, and is led through 
a superheater, which will be described later, under 
the Seetens of the producer grate. This grate is 
circular in shape, A has a solid conical top. The 
gases off at the top of the fuel bed, and are 
taken immediately through the superheater. This 
is a steel vessel, rectangular in shape, in which 
there are four tubes, each 2 ft. in diameter. The gas 
passes up two of these tubes and down the other 
two ; the tubes being surrounded by the saturated 
air blast, an exchange of heat takes place, and much 
soot and dust is thus early recovered. There is one 
superheater in connection with each producer. The 
gas then passes into a main, and is led to a washer, 
which is 60 ft. long by 6 ft. broad by 7 ft. in depth. 
Water is maintained to a depth of 2 ft. 3 in., and 
is thrown against the gas by four paddles driven by 
steam-engines. The gas is by means of baffle- 
plates guided on to these dles, so that tho- 
roughly efficient washing is obtained. This washer 
is water-sealed on one side, and the dust and 
‘tar deposited are withdrawn by this means. The 
gas now passes to the base of the acid tower, which 
is of wood construction, lined with lead. It is 
60 ft. in height and 14 ft. 6 in. square, and is 
filled with round annular blue-brick tiles, 3 in. in- 
ternal diameter by 4 in. long. The acid liquor is 
pumped up to the top of the tower and into distri- 
buting-troughs, and from these it falls on blue- 
brick slabs, which divide the streams up into small 
spray. Owing to the enormous surface of the tiles 
and the spraying and distributing of the liquor, 
thorough mixing of gas and liquor takes place, and 
only the slightest trace of ammonia is discoverable 
after the gas leaves the top of the tower. 

The liquor is pumped from tanks at the base of 
the tower over and over again until it is dense 
enough to send over to, the liquor store-tanks in 

the evaporating-house. The pumps used for this 
purpose are of special construction, and have two 
plungers 8in. in diameter by 12-in. stroke. From 
the top of the acid tower the gas passes to the 
top of a tubular condenser 16 ft. in diameter by 
60 ft. high. The gas passes downwards and 
around the tubes, which are 44 in. in internal 
diameter, and through which water rises. The cold 
water enters at the bottom of the tower, and has a 
head of 70 ft. coming from a storage-tank placed 
on the roof of the evaporating-house and store. 
The hot water on leaving the tower is conveyed 
in rectangular pipes to the top of the air-saturating 
tower, where, as mentioned before, it performs 
the function of giving off its moisture to the air. 
The water is then pumped by a De Laval turbine 
pump to a cooling-stack which is inside the water- 
storage tank on the top of the evaporator-house. 
The gas is now tier hac freed from moisture, and 
is conveyed to the different furnaces and engines 
through steel tubes. 

The ammonia liquor is allowed to settle in wood 





lead-lined storage-tanks on the top floor of the 
evaporator-house, and care is taken to eliminate 
the tar here as far as possible. It is then drawn 
into the vacuum-pan, where it is boiled, and the 
salts are deposited automatically into drying cen- 
trifugals. The salts have to be removed from the 
centrifugal baskets, weighed, and deposited into 
store. This is the only labour required in this 
process. The average amount of sulphate of 
ammonia recovered is 84 lb. per ton of fuel charged 
into the producer. 

Each producer has a 12-hours’ supply of fuel 
stored in a hopper hung on joists above its charging- 
door, and the coal, after being emptied, is elevated 


and conveyed to these hoppers by a modern ngees. 
ucers 


The ashes are drawn at the bottom of the pr 
through water-tubes on each side of the grate. 





THE MOTOR-CAR SHOW AT OLYMPIA. 
(Continued from page 685.) 

Tue Sheffield Simplex Motor Works, Limited, 
Tinsley, Sheffield, exhibited a 45 - horse - power 
chassis of novel design, inasmuch as the gear- box 
was entirely dispensed with and the change-speed 
gear placed on the back axle. Change-speed gears 
on the back axle are in themselves no novelty, but 
are generally objected to on the ground that the 
unsprung weight is very considerably increased. 
The peculiarity in this case was that the gear was 
made very compact and light by only two speeds 
being provided. The assumption is that in the 
modern high-powered car the full power is never 
used on the flat, and the proper use for it is to 
provide greater hill-climbing power on the top 
speed, the car being, in fact, used largely as a 
one-speed car, with lower speeds for reserve and 
starting. In this case it is contended that one 
lower speed is enough, and that by doing away 
with the other speeds the whole chassis is 
lightened, and therefore the performance on the 
top speed improved, and that one lower speed is 
all that is necessary to provide a satisfactory car 
There is much to be said for this view, and it 
is certainly better to have plenty of engine power 
in proportion to the weight, and so make a good 
average by maintaining a good speed up moderate 
hills, than to get one’s average by having many 
changes of gear to run excessive speeds on flat 
roads and down hill. The arrangement of the car 
and two-speed back axle is shown in Figs. 12 
and 15, on the opposite page and on page 712. 
It will be seen that practically a very short gear- 
box is placed just in front of the back axle, with a 
back shaft ioe the propeller-shaft, having one 
change of speed and a reverse. The propeller-shaft 
runs in a tube forming the torque-rod, which is 
held in a ball-and-socket joint at the forward end, 
enclosing the universal joint. The weight of this 
change-speed gear is, no doubt, principally borne 
on the back axle ; but it is claimed, on the other 
hand, that the weight of the propeller-shaft itself 
can be reduced, as the torque is less than if the 
gear-box was at the forward end of it. The absence 
of the gear-box allows of the propeller-shaft being 
lengthened, and of very easy access to the clutch, 
and certainly makes a very clean-looking chassis. 
In other points the chassis is not very much 
altered from last year. The engine has six 
cylinders 44 in. by 4$ in., with both crank-shaft 
and cam-shaft running on ball-bearings, all the 
valves on one side, and high-tension magneto 
ignition. All the wires are led to a tube runnin 
along the top of the cylinders, with separate bneed 
rods leading to the plugs, so that each cylinder can 
be conveniently disconnected for testing. A straight 
pressed-steel frame is used, and both brakes are on 
the back wheels. The car has single-pedal control, 
as last year. 

Messrs. Renault Fréres, Limited, 19, Newman- 
street, Oxford-street, London, W., exhibited three 
chassis: a 7-8 horse-power, a 20-30 horse-power, 
and a 35-45 horse- power, the two er of 
which have few features of novelty. The 7-8 horse- 
power, however, is a new introduction, being in- 
tended to meet the demand for a really small car to 
carry two people only, and to be as light as possible, 
consistent with doing its work. It has a two-cylinder 
engine, with cylinders 75 by 120 millimetres (3 in. 
by 4} In.) cast in one, valves all on one side, ignition 
by high-tension magneto placed at the front, and 
thermosyphon, with the radiator placed in the usual 
Renault position, just in front of the dashboard ; 
cone-clutch, three speeds in a gear-box of the 





run-through type ; propeller-shaft with universa] 
joint at each end driving a live axle, which is 
carried entirely by the springs, and no torque-rod. 
Control is by throttle on the dashboard and foot- 
accelerator. The frame is of pressed steel, with 
inside frame to carry the engine and gear-box, 
Lubrication is by a mechanically-worked lubricator 
on the dashboard, worked by acrank on the engine . 
the wheel-base is 6 ft. 5 in., track 3 ft. 4 in., and 
the weight is said to be 8} cwt., with two-seated 
body complete. The engine is very accessible, 
owing to the radiator. being against the dash- 
board, instead of in the usual position right in 
front of it, and this allows of the magneto being 
placed in front, and yet being extremely easy to 
get at. This car should meet a large demand for 
a really light two-seated car. 

A point of interest in the larger cars is that the 
high-tension distributor for the magneto is not 
combined with it as usual, but is entirely separate. 
The engine and gear-box are carried on cross- 
members of the frame, which run underneath them, 
instead of having, as usual, either arms going right 
across or an inside frame. 

Messrs. A. and Co. (1905), Limited, 
Walnut-Tree Walk, London, S8.E., showed a chassis 
of their ‘‘four-inch” size, having four cylinders 
100 by 120 millimetres (3} in. by 4 in.), with 
cylinders cast in pairs, and valves all on one side. 
A cone-clutch is used, and the gear-box has four 
speeds, with a gate change. A single-tube torque- 
rod is used, but the propeller-shaft is not enclosed 
in it. This shaft is square, and has universal 
joints at both ends. Lubrication is from a tank 
on the dashboard, from which the oil is pumped to 
drip-feeds by a pump driven from the engine. 
Ignition is by high-tension magneto, and this, with 
the circulating-pump, is placed at the back of the 
engine. the carburettor being at the valve side. 
The frame is of pressed steel, with an inside frame 
to carry the engine and gear-box, and is carried at 
the back by three-quarter elliptic springs, the general 
arrangements and details being, in fact, very similar 
to the firm’s last year’s 20 horse-power car, except 
for the size of cylinder. It is understood that the 
company will, if desired, supply cars fitted with the 
same engine which was used in the ‘‘ Four-Inch” 
race. These engines had 160 millimetres stroke 
(6} in.), and had all the valves at the top of the cy- 
linders driven by rocking-levers, the exhaust-valves 
being threaded through from the inside of the cylin- 
ders, which were taken off for the purpose. Messrs. 

also showed complete cars of varying sizes, 
from the 8-10 horse-power two-cylinder, with cylin- 
ders 90 by 120 millimetres (33 in. by 4? in.) upwards. 

The Wolseley Tool and Motor Company, Limited, 
showed a 30-horse-power polished chassis. We illus- 
trated this chassis in our issue of November 6, and 
it is therefore unn to give any further 
details. They also showed four cars varying in size 
from the 14-20 to the 50-60 horse-power. Com- 
paratively few changes have been made since last 
year, but the 14 horse- power has been fitted with a 

te change speed, magneto ignition and pump 

ubrication, and a new type of carburettor, while 
the pipes of the thermosyphon water circulation 
have been incr in size. Several engines were 
also exhibited, one of which was open to show the 
system of lubrication. In this system there is, 
beneath each crank-shaft, a shallow tray, of such a 
depth that when it is full a dipper attached to the 
connecting-rod just dips into it. These trays are 
kept supplied with oil by a pump which draws it from 
a sump at the bottom of the crank-chamber, and 
delivers such a supply that the trays are always over- 
flowing. The dippers are hollow, and lead the oil 
into the crank-pins, while over each main bearing 
is a cup which is kept full with oil from the splash, 
and has an oil-way down to the bearing, while in 
addition there is a drip-feed on the dashboard. The 
trays under each crank-pin are separate, and so each 
dipper always dips the same depth whatever the 
inclination of the engine. 

It may be mentioned that the Wolseley Company 
are now closing up their works at Crayford and are 
concentrating all their production under one roof 
at Birmingham. The extent of this addition can 
be judged by the fact that driving plant of 500 
horse-power is- being provided. 

Messrs. Rolls Royce, Limited, 14 and 15, Con- 
duit-street, London, W., showed a chassis of their 
40-50-horse-power six-cylinder type, with cylindeis 
44 in. by in., cast in two blocks of three. 
Practically no change has been made in the genera! 
features since last year, though a few details have 
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been improved. Among these many of the fittings 
usually provided by the coachbuilder are now fitted 
by the makers, as they find that they can make 
them a great deal lighter than the c»achbuilder, and 
equally strong. The step-brackets, for instance, 
are now of pressed steel sheet, of neat design, and 
all small fittings have been very carefully designed, 
so as to be as light as possible for their strength, 
as a considerable amount of _— can be wasted 
in brackets, levers, &c., which, if left to the 
coachbuilder, are made of solid iron. 

The Miesse Petrol-Car Syndicate (1908), Limited, 
Pelham-street, South Kensington, 8.W., showed a 
24-30-horse-power chassis and 14-16-horse-power car 
complete, with several interesting features. In these 
cars the four cylinders are all cast in one, but, con- 
trary to the ordinary practice, in this case the valves 
are on opposite sides. A water-jacketed exhaust- 
passage is cast under the valves, so arranged that 
the exhaust-pipe comes out of the after end of the 
cylinders. The larger car bas cylinders 110 by 
120 millimetres (4% in. by 4} in.), ‘* Zenith ” carbu- 
rettor, and pump lubrication with sight-feed, an 
oil-tank under the fuotboard being provided. The 
cylinders are set out of centre (desaxé), and the 
centrifugal pump has a spring drive and a long 

ease-packed bearing with no gland, the pump 

ing at one side of the engine and the magneto at 
the other. The clutch is of the Hele-Shaw type, 
and the gear-box has three speeds with a gate 
changa. 

The smaller car has cylinders 80 by 110 milli- 
metres (34 iv. by 4% in.), which are all cast in one 
with the top half of the crank-cass. The high- 
tension magneto and pump are on a crcss-shaft in 
front of the engine, and the igaition-point is fixed. 
The lubrication is by a drip-feed lubricator on the 
dashboard, and this is connected to the switch in 
such a way that when the ignition is switched off 
the lubrication is stopped. 

The larger of these cara has single back sprivgs, 
and the smaller three-quarter elliptic, which is 
contrary to the usual practice of giving the larger 
cars the longest springs. Most people’s experience, 
however, is that it is much easier to spring a heavy 
car comfortably than a light one, and so the provi- 
sion of the longer — on the lighter car seems 
much the more reasonable. 

The Birmiogham Small-Arms Company, Limited, 
Sparkbrook, Birmingham, showed chassis of three 
sizes, all with four cylinders, 25-33 horse-power, 
with cylinders 115 by 130 millimetres (4} in. 
by 54 in.); an 18-23 horse-power, with cylinders 
98 by 120 millimetres (3 in. by 4} in.); and a 
14-18 horse-power, with cylinders 90 by 100 milli- 
metres (33 in. by 4 in.). The two larger are gene- 
rally similar to last year’s models, the 18-23 horse- 

wer of which was illustrated in our issue of 

ovember 29, 1907. The larger has been fitted 
with an improved automatic air-valve to the carbu- 
rettor, a modified form of multiple-disc clutch, and 
a balanced differential brake, but is otherwise un- 
altered. The 18-23 horse-power has now the inner 
and outer members of the pressed-steel frame in 
one piece, and the wheel-base has been lengthened. 
A new type of carburettor is also fitted. The 14- 
18-horse-power car is a new introduction, and 
generally follows the same lines as the two larger 
cars. It has cylinders cast in pairs, with all the 
valves on one side, high-tension magneto, thermo- 
syphon. cooling, three-speed gear-box with gate 
change, bevel-geared live back axle, and universal 
joints at both ends of the propeller-shaft. The 
frame is of pressed steel, with both an inside and 
outside frame pressed out of one piece, external 
foot brake and internal back brakes. The back 
axle is formed with a large detachable cover in front 
carrying the bevel-pinion-shaft, and does not have 
a truss-rod underneath, as usual. The special steer- 
ing-joints shown in our illustrations of the 18-23 
horse-power car are retained, and are so arranged 
that instead of there being a ball-and-socket 
joint, wi:h the ball pushed into the end of a tube, 
a pin passes right through the tube, the great 
advantage being that it is impossible that the 
steering-rod should drop off the ball in case the 
latter wears. A very neat control is fitted, the 
rods running down the centre of the wheel, driving 
levers with bevel-gear, from which rods lead to 
the throttle and magneto. This avoids bent rods 
or universal joints. 

The Lanchester Motor Company, Limited, Spark- 
brook, Birmingham, showed complete cars of 20 
horse-power and 28 horse-power respectively. The 


former was fitted with an engine having four casing. 





cylinders, and the latter with one of six cylinders. 
Almost all the features of the Lanchester car 
ate more or less distinctive, but there was little 
cha from last year, and, in fact, little from the 
first introduction of the vertical engined pattern. 
High-tension magneto ignition is now fitted, and 
while the carburettor is still of the wick type, it is 
fitted with a float-feed and is pressure-fed from a 
petrol-tank below it. The 20 horse-power car is now 
fitted with wheel-steering and a change speed lever 
of the gate type, aa at the side in the usual 
position, and this can now be hadas an alternative to 
the tiller and change speed lever between the seats. 
In this case the usual Lanchester epicyclic gear is 
used, but the control is by a lever of the ordinary 
type, which selects the gear to be used, and is so 
arranged that the travel of the foot-pedal actuating 
the clutch depends on the distance the lever is 
pushed in changing gear. Thus, while the driving 
is exactly the same as the ordinary sliding-gear, there 
is no possibility of missing gear or of damaging the 
gears in changing. A complete engine and change- 
speed gear-box, showing the engine and gear-box in 
one piece, with the fly-wheel in front, horizontal 
valves, &c., was shown, and also some separate 
engine parts. Among these a steel piston, 4in. in 
diameter, was noticeable, the actual weight of 
which was about 24 lb. Lightness of moving 
parts is claimed by some to be the sole product 
of racing, and it is therefore interesting to note 


Fig.15. 


that this car, which has never done any racing, has 
always had pistons at least as light as any of those 
actually put into their ordinary cars by any of the 
racing-car makers, and certainly as Jight as is safe. 

The Société Lorraine de Dietrich et Cie , 5 and 
7, Waterloo-place, London, S.W., showed a 10- 
horse-power voiturette with four cylinders, 65 by 
100 millimetres (24 in. by 4in.), all cast in one 
piece, with the valves at the top, worked from 
a cam-shaft running along the top of the cylinders, 
driven by worm-gear from a vertical shaft. In this 
car — is by high-tension magneto, and water 
circulation by a centrifugal pump placed on the ver- 
tical shaft. Four speeds are provided, the drive 
being on to a live axle, the casing of which is split 
vertically for the whole distance between the 
springs. A 20-horse-power chassis of the chain- 
driven type was also shown. This has low-tension 
magneto ignition, and has four speeds, both the 
third and fourth being direct drives, while the first 
and second only drive through one set of gear- 
wheels in the change-speed gear-box, instead of 
through the two usual when a direct drive is used 
on the top. To accomplish this there are three 
crown pairs of wheels and bevel-pinions, two for the 
third and fourth, which are put into gear by a 
clutch, and one connecting the back-shaft with the 
cross-shaft. 

Messrs. Hills, Martini, Limited, 43-44, Great 
Windmill-street, London, W., showed a small four- 
cylinder chassis of novel design, suitable for a small 
runabout two-seated car. This car is rated at 12 
horse-power, and has four cylinders, 63 by 90 
millimetres (2} in. by 3} in.), all the cylinders 
being cast in one with the top half of the crank- 
The valves are all at the top, set at an 








angle, the exhausts on one side and inlets on the 
other, and they are worked by a cam-shaft alonv 
the top of the cylinders, driven by a vertical shaft 
and skew gear. Rocking levers are used, and the 
valves are easily removable without disturbing the 
cam-shaft. No bearing at all is used in the length 
of the crank-shaft, which is made of large diameter 
and has a ball-bearing at each end. Ignition is by 
high-tension magneto. Three speeds with a gate 
change are provided, the lay-shaft being idle on the 
top speed, and a disc clutch. The propeller-shaft has 
a universal joint at each end, and the back axle is 
of the bevel-geared livetype. The back springs are 
three-quarter elliptic. The wheel-base is 8 ft. 1 in., 
track 4 ft., and weight of chassis is stated to he 
10 cwt. A 16-horse-power car was also shown with 
cylinders 80 by 110 millimetres (3} in. by 4 in.), of 
more ordinary design, with the valves over each 
other. 

An American car with a great many interesting 
oa is the Ford, which was shown by Messrs. 

erry, Thornton, and Schreiber, Limited, West- 
minster Bridge-road Garage, London, S.W. The 
chassis shown was of 15-18 horse-power, having four 
cylinders 33 in. by 33 in., while the weight complete, 
with two-seated body, was stated to be only 10 cwt. 
The engine has the cylinders cast in pairs, with 
valves at one side, with the fly-wheel at the front 
end, the timing-wheels being placed at the back, 
inside the crank-case. Immediately behind the 


engine is the change speed gear of the epicyclic type, 
giving two.speeds and a reverse. The propeller- 
shaft runs in a tube forming the torque-rod, which 
has a ball-and-socket joint at the forward end 
surrounding the universal joint. Diagonal stays 
lead from this joint to the ends of the axle, 
so that the side pressure on the axle puts no bend- 
ing stress on the tube. This renders the use of 
double elliptic springs possible without undue 
stresses on the torque-rod. A complete car of a 
larger model, with cylinders the same diameter, but 
4-in. stroke, giving 20 - 24 horse - power, was also 
shown, with all the cylinders cast in one piece with 
the top half of the crank-case. The cylinders do 
not have the tops cast in them, but there is a loose 
cover going right over the whole of both cylinders 
and valve-chambers, held on with studs. No sepa- 
rate plugs over the valves are provided, the cover 
itself being removed to get at these. The whole of 
the cylinders, with the top half of the crank-case, are 
therefore in two pieces only instead of the usual ten, 
aud this should certainly make for cheap production. 
The water-jackets only come a very short distance 
down the cylinders, as it is not considered that the 
lower part requires cooling. 

A very special type of magneto is fitted, consisting 
of a series of magnets fixed in the fly-wheel and a 
series of coils fixed adjacent to them on the crank- 
case, the arrangement being very like that of an 
ordinary alternating dynamo. The result is an alter- 
nating current of some twelve alternations per revo- 
lution, this current being used to produce high- 
tension current by an ordinary coil and commutator. 
The axle of this car is provided with a cross back 
spring, and the front axles of both cars have 4 
cross front spring. 
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The chassis shown by'the Singer Motor Company, | 
Limited, Coventry, were remarkable for having | 
the propeller shaft running in a tube torque-rod, | 
and yet having two universal joints, these being 
close together, just behind the gear-box, and practi- 
cally forming one double joint. Thus the neat- 
ness of the tube torque-rod is retained and the 
shaft well supported, but the possibility of heavy 
strains — put on the after bearing of the gear- 
box is avoided. The forward end of the tube is 
hung from a cross-member of the frame, and the 
springs have shackles at both ends, the axle being 
held in place by radius-rods. A feature in the 16- 
horse-power car is that there is a longitudinal shaft 
along the top of the cylinders, which carries the fan 
at the forward end, and the magneto at the after, 
the latter projecting through the dashboard, and 
therefore being very accessible. This shaft is 
driven by worm-gear, and therefore the fan drive 
is independent of any belts, with the possibility of 
slipping, &c. 

essrs. Clement Talbot, Limited, Barlby-road, 
North Kensington, London, W., showed a 12-horse- 
power chassis fitted with a four-cylinder motor, 
with cylinders 80 by 120 millimetres (34 in. by 4? in.), 
cast in pairs, having the valves all on one side, with 
a high-tension magneto and a pump on a cross shaft 
across the front of the engine. The distributor 
for the high-tension current is separate from the 
magneto, and is so arranged that the same distributor 
can be used fora coil and accumulator. A cone- 
clutch drives a gear-box with four speeds and gate 
change, and from thence a propeller-shaft, with 
only one universal joint, runs to the live back axle. 
Messrs. Clement Talbot were among the first to 
use the tube torque-rod enclosing the propeller- 
shaft, in which the pressure due to the torque is 
taken on the after ing, having done so since 
1902 ; and although there are theoretical objections 
to it, they still use it in practically its original 
form. The back of the car is carried on a cross 
back spring and side springs. 

The Lacre Motor Company, Limited, 1 to 5, 
Poland-street, London, W., showed a 16-horse- 
power Albion chassis, which appeared to be the 
only one in the Show not fitted with pneumatic 
tyres, its tyres being solid rubber. Although pneu- 
matics are an undoubted advantage for by far the 
larger part of ordinary work, there are certain 
positions in the country where exceptionally bad 
roads are met, and where speed is of little im- 
portance, for which there should still be a field for 
solids, especially where luggage has to be taken. 
In such a case, however, the car should not be 
built and sprung for pneumatics, with these simply 
replaced by solids, but should be specially built, so 
as to be suitable for the conditions under which 
it is to work. The above car has two cylinders 
4Zin. by 5in., with the cylinders cast separate, and 
the valves on opposite sides. Ignition is by low- 
tensien magneto, the magnets of which are fixed 
to the crank-shaft, and so practically form part of 
the fly-wheel, and revolve round a fixed armature. 
The car is chain-driven, and the principal altera- 
tion since last year is the addition of chain-cases to 
the driving-chains. It is fitted with plain bearings 
all over, both to the engine, road- wheels, and gear- 
box, and the performances actually recorded in the 
Scottish trial prove conclusively that the extra 
friction of these over balls is negligible, if any. 
A 24-30-horse-power four-cylinder chassis, with 
cylinders 4} in. by 44in., was also shown. This car 
has a multiple-dise clutch contained in the front 
portion of the gear-box, thus reducing the weight of 
the moving parts and wear of gear. The general 
arrangement of this car is very similar to previous 
Albion practice, except that in deference to public 
desire ball-bearings are fitted to the road-wheels. 
The plain bearings are, however, retained for the 
gear-box, in order to secure quiet running. In this 
chassis also the differential is placed on the cross- 
shaft instead of baing, as formerly, on the longi- 
tudinal shaft, and driving through two crown 
wheels. The special magneto on the engine-shaft 
is retained, but improved in form, and enclosed, 
and the timing is controlled automatically by the 
governor, a3 before. Four speeds are provided, 
and the car is chain-driven, with cases to the chains. 


While the vertical engins was in the distinct 
majoiity, several firms exhibited chassis fitted with 
horizontal engines, notably Messrs. James and 
Browne, the New Engine Company, the Pilgrims 
Way Motor Company, and the Adams Manufactur- 
ing Company, and we will now refer to these in 


Messrs. James and Browne, Limited, Westcroft 
Works, Kiog - street, Hammersmith, showed a 
16-20 four-cylinder ‘‘J. and B.” chassis, with 
cylinders 33 in. by 44 in., with four speeds, shaft- 
to-shaft drive on aj] speeds, and chain-drive, which 
was practically identical with the pattern they 
showed last year. In fact, this car shows very li:tle 
change since it was first introduced. Its distinc- 
tive features are that the engine is placed with the 
cylinder-heads under the floor-board of the front 
seats, and the crank-case and gear-box are all 
bolted together in a solid block. The firm also 
showed a 25 horse-power four-cylinder vertical 
engine with very large valves, the inlet being placed 
over the centre of the cylinders, and a 45-horse- 
power six-cylinder chassis. 

The New Engine (Motor) Company, Limited, 
Acton-Hill Works, Acton, London, W., showed both 
30 and 40 horse-power cars, the general features of 
which were little changed from last year. In these 
cars the engine is of the double opposed horizontal 
type, which gives practically perfect balance, the 
disturbing effect of the angle of the connecting rod 
being eliminated, which is not the case in the ordi- 
nary vertical engine. The engine is placed with the 
crank-shaft longitudinally to the car, driving a live 
axle with a worm drive. The principal altera- 
tion is to ths springing, the back springs now 
taking no t in the driving thrust, which is 
taken by radius-rods. A throttle-lever is placed on 
the steering column, so arranged that it can be 
turned to either side of the steering-column, and 
therefore used with either hand, and yet it always 
opens the throttle when pushed forward, and 
closes it when pulled back. A half-compression 
lever is placed between the seats, and a starting- 
handle on the dashboard, so that the engine can be 
started from theseat. Except in minor detaile, it 
has not been found necessary to make any altera- 
tions since last year. 

The Pilgrims Way Motor Company, Limited, 
Farnham, Surrey, showed a chassis for a two-seated 
car of completely novel design, the weight of which 
is said to be only 6 cwt. The engine is of 6 horse- 
power, and has two horizontal op cylinders, 
3% in. in diameter with a stroke of 3 in. These 
are air-cooled, having all the valves in the head, 
and having special exhaust-ports through the cylin- 
der walls, which are uncovered by the piston at 
the bottom of the stroke, so as to get rid of the 
hot gases more quickly. The engines, with the 
change-speed gear, are all built up in one block, the 
<a being through epicyclic gear, giving three 
speeds and areverse. The whole of the engine is 
carried on a hinge across the frame, and is fixed 
at the front to a bevel-geared front axle, which 
drives the front wheels through universal joints 
placed in each steering-pivot; the driving and 
steering are thus both done on the front axle, 
which is, however, placed on springs, and rises and 
falls ip the usual way, this motion being compen- 
sated for by the engine rocking on its hinges. The 
foot-brake is on the front wheels, and the hand- 
brake on the back, so that all four wheels can be 
braked. The springs have the axles fixed at one 
end, the other being fixed to the frame. Provision 
is made for passing pure air through the engine to 
cool it when the throttle is closed, as in running 
down hill. Many advantages are claimed for the 
air-cooling, among which is the absence of danger 
from frost. 

The Adams Manufacturing Company, Limited, 
1, Albany-street Regent’s Park, London, N.W., 
showed a re bed te car with asingle horizontal 
cylinder, 4? in. by 6in., which has undergone several 
modifications since last year. The epicyclic gear 
now provides three s and a reverse, and there 
is a drip oil-feed to the engine. The petrol-tank, 
accumulator, and coil are all placed in the bonnet 
in front of the dashboard. The front springs are now 
placed below the axle, which is of tube, with a trurs- 
rod to strengthen it vertically. In other points the 
car is not much changed from last year, the engine 
being placed in the middle of the frame, with the 
crank-shaft across the car and a single chain-drive 
to the back axle. The Adams Manufacturing Com- 
pany are also showing a chassis with a vertical 
engine, 14-16 horse-power, having cylinders 3% in. 
by 44 in., cast in pairs, with the valves at one side, 
fitted with high-tension magneto on the opposite 
side to the valves. The change-speed gear is epi- 
cyclic, giving three speeds and a reverse, and is 
entirely controlled by foot-pedals, as in the Adams 
ews with horizontal engines. The whole of the 





succession, 





engine and change speed gearing is mounted on a 


steel underframe, which is fixed at two points in 
front and one behind, so that it cannot be distorted 
by any straining of the main frame. ; 

There is no doubt that there are very great 
advantages in a horizontal engine placed: in the 
middle of the car, as the weight distribution, with 
the engine in front and the body very far back, is 
far from ideal. The result is that there is a great 
deal more strain on the tyres under most circum- 
stances, especially when going round corners, than 
when the weight of both is nearer the middle of the 
car, while it is also easier to get a proper proportion 
of weight on the back wheels. It is also much easier 
to gt a really good side entrance well clear of the 
back wheels. 

Steam-cars were shown by the Highclere Motor- 
Car Syndicate, Limited, Highclere, Newbury, 
Berks, who showed the Rutherford ; Messrs. Gallo- 
way and Co., Gateshead, and 13, West- street, 
Shaftesbury-avenue, London, W!C., who showed 
the Stanley ; the Turner’s Motor-Manufacturing 
Company, Limited, Lever-street, Wolverhampton, 
who showed the Turner- Miesse ; and the White Com- 
pany, Carlow-street, Camden Town, London, N.W., 
who showed the White. Of these, the Stanley has 
a tubular boiler and an ordinary double-acting hori- 
zontal engine, with two high. pressure cylinders fitted 
with link motion. The other three have flash or 
semi- flash boilers, the Rutherford and Turner-Miesse 
having three-cylinder single-acting engines with tap- 

et-valves, the Rutherford being vertical and the 

urner-Miesse horizontal, while the White has a 
compound vertical engine with piston valvee and Joy 
valve gear. The Rutherford and Turner-Miesse burn 
parafiiv, and the Stanleyand White petrol. The latter 
claim that the difference of cost between petrol and 

ffin is so small as not to be worth saving, and 
that petrol is easier to burn and much cleaner to 
handle ; while the former prefer the paraffin on 
account of its lower price, safety, and the ease with 
which it can be procured. The Rutherford and White 
cars drive with bevel-gear on to a live back axle of 
the ordinary type ; the Turner-Miesse has a cross- 
shaft with the differential on it, driven by gear from 
the engine, from which side chains drive the back 
wheels ; and the Stanley has the engine hung on 
the frame in front and on the axle behind, so that 
it drives the back axle direct by spur-gear. In the 
White car the boiler is placed in the centre of the 
car under the front seat, while’in the other three 
cars it is carried in front of the dashboard under a 
bonnet. In the White car the engine is under the 
bonnet in front of the dashboard, and in the 
Rutherford and Turner-Miesse cars it is near the 
middle of the car. The Stanley car carries a tank 
with enough water for from 40 to 50 miles’ run ; 
but it does not condense the steam and use it again, 
while the other thrée are condensing. 

Taking the cars in detail, few changes have been 
made in the Stanley car since last year, but a pedal 
is provided by which the engine can be linked up as 
required, this forming a reversing motion if pushed 
right forward. The water level in the Stanley boiler 
is hand-controlled, and as the steam pressure is 
about 500 lb., a special water-level indicator is fitted 
in place of a gauge-glass. The burner is automatio- 
ally cut out when the full pressure is reached. 
Lubrication is now automatic, and an improved by- 
pass is fitted tothe pump. This car was shown in 
two sizes : a 10 horse-power, with cylinders 3 in. by 
4in., and boiler 18 in. in diameter, and a 20 horse- 
power, with cylinders 3g in. by 5 in., and boiler 
23 in. in diameter. 

The Rutherford car we illustrated in our issue 
of November 29, 1907, under the name of the 
““E.J.Y.R.,” and the general features are not 
changed. The valves are, however, now placed at an 
angle, so as to shorten the passage to the cylinders, 
onl the valve-tappets have large ligaum - vitw 
cushions for silence. Two water-pumps are provided 
on a separate shaft running slower than the engine, 
the cranks being opposite, so as to equalise the flow 
of water, as it was found that when only one pump 
was used the variation of pressure in the bviler 
caused by the variation of feed could be distinctly 
felt in the running of the car. An air-pump is also 
driven from the same shaft to keep pressure on the 
fuel. The pipe arrangement has been simplified, 
and the units are now as far as possible bolted 
together direct without pipes, a special expansion 
joint being used. Reversing and linking‘up are 
effected by a hand lever, which slides the cam-shaft 
longitudinally, while speed is controlled by a hand- 
throttle. The control of the boiler is automatic, a 
thermostat shutting a valve in the water-delivery 
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pipe when the steam temperature falls below 650deg. 
A relief-valve is provided to return the excess of 
water to the tank, and therefore the pressure at 
the relief-valve depends on the closing of the feed- 


valve, and a valve is so arranged that as the|p 
At the conclusion of the reading, however, Dr. | ago 


pressure on the relief-valve falls the fuel is 
reduced, fuel and water being thus fed to the boiler 
as required. 

In the Turner-Miesse car few changes have been 
made since last year. In this car the water and 
steam are controlled by hand, the reverse being by 
sliding the cam-shaft longitudinally. No automatic 
control is fitted to the boiler, the burner being only 
controlled by hand. The engine is made slightly 
larger than last year, the cylinders being now 2} in. 
b in. ; 

The White steam-car is now made in two sizes : 
a 15 horse-power with cylinders 2} in. and 44 in. 
in diameter by 3-in. stroke, and a 40 horse-power 
with cylinders 3 in. and 54 in. in diameter by 4} in. 
stroke. In structural features the cars are little 
changed from last year, but the engine is now pro- 
vided with a very neat and light form of Joy valve- 
gear in place of the link-motion formerly used. The 
crank-shaft is now in one piece, with no centre bear- 
ing, and there is no fly-wheel. The petrol-tank has 
now two compartments, one holding 3 gallons and 
the other 11 gallons, so arranged that the larger 
can be filled without letting down the pressure 
in the smaller, and hence without letting down 
steam, the smaller also providing a reserve. Pet- 
cocks are provided to the cylinders ; both brakes 
are on the back hubs, and the engine is so arranged 
that it always works linked up, unless a pedal is 
pressed which uts it into full gear and lets boiler- 
steam into both cylinders. The thermostat which 
regulates the flow of water into the boiler, so as to 
maintain the superheat constant, is now placed in a 
more accessible position. The fuel is, as before, 
controlled by the flow of the water. 

Judging from the ratios of gear fitted, there 
appears to be very great variation in the speed at 
which the various steam-car makers run their 
engines. In the Stanley the engine runs very little 
faster than the road wheels, while the others are 
geared down apparently very much more. This is 
rather curious, as one would expect that the car with 
the highest speed engine would be the lightest ; but, 
as a matter of fact, this hardly ap to be the 
case, the Stanley car being very in lightdeed. 

(To be continued.) 





THE INSTITUTION OF MECHANICAL 
ENGINEERS. 

An ordinary general meeting of the above In- 
stitution was held on Friday last, the 20th inst., at 
the Institution House, Storey’s Gate, Westminster, 
the President, Mr. T. Hurry Riches, being in the 
chair. On opening the proceedings the President 
announced the recent death of Mr. Henry Chap- 
man, one of the Vice-Presidents of the Institution, 
and in doing so he referred in feeling terms to the 
many services which Mr. Chapman had rendered to 
the Institution, and asked the meeting to support 
the Council in their expression of deep regret at the 
loss which had been‘sustained both by the relatives 
of the deceased gentleman and by the Institution, 
of which he had so long been a member. 

The Secre then announced that in conse- 
= of the death of Mr. H Chapman the 

ncil had that day appointed Mr, Henry Davey 
as Vice-President ; while, to fill the vacancy thereby 
created, Mr. Walter Pitt had been appointed a 
Member of Council. These gentlemen would, in 
accordance with Article 25, retire in February next, 
but would be eligible for re-election. 


Wiitans Premium. 

The President then stated that the Willans Pre- 
mium had been awarded by rhe Council to Mr. H. 
A. Humphrey, Member, for ais paper on ‘‘ Power 
Gas and Large Gas-Engines " (see Proceedings of 
the Institution of Mechanical Engineers for 1901, 

e 41). In addition to the Gold Medal Mr. 
ump) would receive a framed plaque of the 
head of Willans, and a book. In presenting Mr. 
Humphrey with the Willans Medal, &c., the Presi. 
dent congratulated him upon the success of his 
per, which had been greatly appreciated by the 
nstitution. | 
Resistance or Materiats To Impact. 

Two papers were down for reading and discussion, 

the first, entitled ‘‘ The Resistance of Materials to 





Im By ore joint contribution by Dr. T. E. 
Stanton and . L. Bairstow, of the National 
Physical Laboratory, Teddington. i 
which we print in full in another 
resent issue, was read in abstract by 


This paper, 
rt of Nhe 
. Stanton. 


Stanton submitted to the meeting some particulars 
of another impact test recently made at the 
National Physical Laboratory, the specimens used 
being cut from adjacent parts of a fractured crank- 
shaft. 

The — were shown in the table which we 
append. e set of figures referred to the speci- 
mens cut direct from the fractured crank-shaft, 
and another to the specimens which had been 
annealed before testing. 


Tests of Specimens Cut from Crank-Shaft. 





| 

Without | Annealed | 
Further | Before | 
‘Fe 2 Treat- | Machin- | 
ment. ing. | 
17.90 |Tons per squareinch. 
23.87 ” ” 

36.92 
34.5 





13.25 
17.12 
34.42 
30 


Elastic limit .. 
Yield-load . 
Maximum load 
Extension a ee 
Number of blows be- 
fore fracture in 


” ” 
Per cent. on 2 in. 


bending-impact ma- 
chine .. é - 
Energy absorbed in 
Izod test oe es 


1414 
38 | 


{ 


3600 
81 








The speaker thought that they formed a valu- 
able set of tests, and would bear study. The ten- 
sile tests of the unannealed specimens were not 
bad, aad he scarcely thought that the material 
wouid have been rejected under them, as it would 
come fairly well up to specification. But on 
looking at the effects of the impact tests he felt 
sure that under such conditions the material would 
have been rejected, because material of the kind 
should stand over 3000 blows, whereas it only 
stood about 1400. In the Izod test, also, the 
energy absorbed was very low. Moreover, although 
the tensile fracture of that specimen had nothing 
abnormal about it, the fracture of the impact test 
was decidedly suspicious. He would point out 
that the quality of the material was revealed in the 
tensile test, because if the ratio of the squares of 
the elastic limits were taken, it would be found 
that this ratio was nearly 2, or approximately equal 
to the ratio of 3600 to 1414. is pointed to the 
conclusion that the interpretation could be seen in 
the tensile test, though it was not obvious, whereas 
the interpretation in the other test was unmis- 
takable. 

Impact Testinc on NotcHep Bars. 


The second paper was one entitled ‘‘ Different 
Methods of Impact Testing on Notched Bars,” by 
Mr. F. W. Harbord, Associate of the Royal School 
of Mines, of London. This paper, which was read 
by the author, we also commence to print in full 
in this issue. 

The usual vote of thanks to the authors was 
passed at the conclusion of the reading of each of 
the foregoing papers, and both papers were taken 
together for the p e of discussion. 

Sir Robert Hadfield was the first speaker. After 
pointing out how greatly modern methods of test- 
ing assisted the steel-maker, he mentioned that 
a good example of impact-testing was the case of 
& cap shot, and he showed a cap as placed 
on the projectile before firing, and the same 

pe of cap as subsequently recovered. After use 

e cap was found expanded into a large ring, 
through which the projectile had passed. The piece 
of steel weighed the same within a few grammes 
before and after firing, so that no portion of the 
cap was missing. That illustrated the effect on 
steel of an enormously violent and sudden impact. 
It was thus quite clear that under certain condi- 
tions steel might be termed a plastic body ; and 
although steel was regarded as a rigid body in 
some respects, yet when submitted to an extremely 

uick impact test it was plastic, like lead. The 

ot to which the cap he had exhibited belonged 
was fired with a velocity of 1800 ft. per second, 
and struck the plate with an impact energy of 500 
or 600 foot-tons. The speaker also exhibited a 
piece of a cap attached to a 12-in. projectile, this 
projectile having struck its object with an impact 
energy of 23,000 foot-tons; it was not a matter 
for wonder, in view of this enormous energy, that 
the a was somewhat out of shape. erring 
to the authors’ statement that impact tests by 
the single-blow method afforded all the informa- 





tion which the steel-maker and engineer required 
for the selection of material best sui for 
the endurance of shock, Sir Robert considered the 
assertion a strong one, and one which the authors 
would scarcely have made three or four years 
. Nevertheless, he agreed with that view, and 
thought that if impact tests were properly car- 
ried out, the necessity for tensile tests would be 
much reduced. Tensile tests were not easy to 
make, and, although the speaker would not suggest 
they should be abandoned, he considered they were 
used too much. With a large quantity of the same 
kind of steel, for instance, it would not be neces- 
sary to make the tensile test on every occasion ; it 
would be far better to watch the shock-resist- 
ance qualities of the material. The authors 
had stated that there was no permanent set 
in the specimen until within a few blows of the 
ultimate fracture; that was a remarkable fact, 
which, so far as the speaker was aware, had not 
been pointed out before ; but he would rather have 
expected that there would have nm permanent 
set at an earlier stage. The authors had also 
spoken of the crack following the crystalline struc- 
ture of the material; otherwise expressed, this 
meant that the shock apparently loosened the 
crystalline structure, and shook it apart. For this 
same reason it would be generally agreed that the 
steel-maker should try to improve his ferrite, as, 
after all, ferrite was the matrix of all steel. An 
excellent description of how cleavage took place 
was given in the paper, and reference was made to 
the great desirability of discovering an impact-test 
the results of which should be independent of the 
dimensions of the specimen. The speaker rather 
thought that this had been done by M. Frémont, 
who had given a method which was in every way 
reliable. He (the speaker) had studied man- 
ganese steel for the last twenty years, in which 
material the elastic limit was extremely low, yet 
there was extraordinary toughness. A tyre which 
had been rolled for him many years ago by Mr. 
Aspinall out of manganese steel was found to 
show a very low elastic limit with extreme tough- 
ness and extraordinary tenacity. That seemed in- 
consistent, but so it was. The authors had also 
alluded to experiments with boiler-plate steel, and 
the speaker would like to ask them what was the 
lowest elastic limit they would recommend for good 
boiler-plate steel. 

Turning to Mr. Harbord’s paper, the speaker 
was glad to find that the author recognised the 
work done by M. Frémont, who had had exceed- 
ingly up-hill work to establish his system in France, 
although its utility was now generally admitted in 
that country. This system had been found very 
valuable for a large number of tests on the cheaper 
kinds of steel—boiler-plate steel, &c.—and M. 
Frémont had helped to solve a number of difficulties 
which, in the opinion of the speaker, would not 
have been pe | by any other man. He did not 
mean to say that other methods of impact testing 
were not also useful, but it was rather a pity that 
we in this country did not follow suit, and adopt 
the Frémont method, which was universally used on 
the Continent, as everything would then be inter- 
changeable, It was for that reason that Sir Robert 

i with the author’s expression of ‘‘foot- 
pounds.” All these foot-pounds had now to be con- 
verted into the metric measure, which was trouble- 
some. There was no reason why there should not 
be an international standard. Messrs. Stanton and 
Bairstow had pointed out that certain bands known 
as ‘‘Neumann lines” were evidently intimately 
connected with the crystalline structure, and were 
probably due to molecular changes along cleavage 
planes throughout the whole crystal. That, the 
8 er considered, was a valuable explanation. 

e, in his James Forrest lecture at the Institution 
of Civil Engineers two years previously, had em- 

hasised the importance of notched-bar tests, and 

stated that information could be got from such 
tests which could not be obtained from ordinary 
tensile tests ; the sooner the fact was realised the 
better for the improvement of material that had to 
withstand shock tests. He considered that the 
method of overheating the specimens, which was 
described in Mr. Harbord’s paper, was of much im- 
portance, and he would like to ask what was the 
cost of such a furnace as that employed. Steel at 
high temperatures had not been sufficiently studied, 
and the method of heating referred to would be 
valuable for research pur, The investigation 
of the effect of high temperatures had not been 
made in the past, use, perhaps, high tempera- 
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tures had been difficult to determine. With the 
improved pyrometers now in use temperatures could 
be determined almost as easily on effectively as 
ordinary temperature. 

Mr. Alex. Jude was the next speaker. He did 
not think that a proper understanding with regard 
to impact testing had been arrived at, nor did he 
think that Mr. Harbord’s object, as set forth at 
the conclusion of the paper, was one which should 
be aimed at. It was not the test, impact or 
otherwise, which would produce the most uniform 
result which was wanted, but the test possession 
the maximum sensitiveness to the structure an 
properties of the metal ; otherwise all mechanical 
tests might be abolished, and steel might be judged 
by its colour, which would, he thought, be found 
sufficiently uniform. He trusted that Mr. Har- 
bord would not misunderstand him if he said that 
the commercial testing-room was rather tainted 
with a desire to have a ‘‘ charitable” test ; against 
this he —_ it his duty to protest. He dis- 
agreed with Mr. Harbord in his view that the 
variable results produced by all the methods were 
due to defects in those methods, and the uniformity of 
Messrs. Stanton and Bairstow’s results went against 
Mr. Harbord’s opinion. Mr. Harbord’s paper con- 
tained tables showing results of certain tests which 
he (Mr. Jude) had made personally ; there were 
many high figures side by side with low figures in 
duplicate specimens. r. Jude well remembered 
these tests, and the astonishing ‘‘shortness” of 
many specimens as compared with what he had ex- 
— from the high grade of steel; he also remem- 

ered wondering when some of the others were 
going to break. When there were two pieces of 
steel, one of which gave way almost at the first 
touch, while the other sustained blow after blow 
without any impression being made, it was evident 
that the steel was the variable item, and not the 
method of testing. 

Nevertheless, from the beginning he (Mr. Jude) 
had admitted the imperfection of the third method 
of testing, in which the blows were only very few ; 
but for any structural steel to fracture with only a 
few blows was a pretty sure indication of bad brittle- 
ness. During the last few years he had spent a 
great deal of time in investigating the ranges of 
variability in steel, with somewhat astonishing 
results. From what he had seen he would suggest 
that the peculiarities, at least in Mr. Harbord’s 
results, might be broadly identified with the pecu- 
liarities in the structure. [Mr. Jude submitted 
micro-photographs in support of this contention, 
and these we shall reproduce next week.] On the 
quostion of variability the speaker regretted that he 
could not agres with Messrs. Stanton and Bairstow’s 
statement that steel was a more homogeneous ma- 
terial than had iecently been suspected. He con- 
sidered the generalised statement made by these 
authors towards the conclusion of the paper an 
exceedingly dangerous one, and one which, if forced 
upon prea fee would lead to disaster. He 
would be very glad to find the suggested identity 
between the relative values of proof resilience and 
elastic impact strength; he failed entirely to re- 
cognise such iden‘ity, although, if it existed, it 
would dispose of one end of the problem. The 
figures given by the authors in connection with the 
limiting resistances of the materials showed impact 
strength much more nearly in proportion tothe root 
of the proof resiliencies with which they were 
coupled. He would here ask Dr. Stanton for some 
explanation of these figures, for, on turning up a 
previous paper by Dr. Stanton on the subject, he 
{the speaker) had found that the primitive elastic 
limits were 12 93, 21.42, 25, and 27.66 tons re- 
spectively. With a.modulus of about 30 millions, 
the ratio of proof resiliencies should be 1, 2.62, 
3.73, 457. If the figures given in the paper now 
under discussion were correct, then the relative 
values of E would appear to be 10, 30, 15, 
and 17 millions, which were rather remarkable 
figures. He would be glad if Dr. Stanton would 
clear up this matter, and if he would also 
give complete data relating to those particular 
steels, to the copper-aluminium alloy, and to the 
0.4 carbon steel. Turning again to Figs. 11 and 
12 in Messrs. Stanton and Bairstow’s paper, it 
appeared to the speaker that the deductions as 
to proof resilience were based on ultra-micrc- 
scopical evidence. The authors had admitted 
the difficulty of the method, and the figures he 
referred to conveyed to him a strong impression 
that the deficiency should have made the ultimate 
impact tests diverge from one another, and not 





converge. To him it appeared that the limit 
tended to nearly a constant for all steels, both 
good and bad, and the constant seemed a remark- 
ably low one. _ The last curve in Fig. 11 was 
far and away more horizontal than the limiting 
curves for alternating stress or the curve for elastic 
limit previously given by Dr. Stanton. 

On the whole, he considered that the identity 
that Messrs. S:anton and Bairstow had mentioned 
was hardly established, and further experiment 
was needed before a definite conclusion could be 
come to. In his opinion a limit which only just 
exceeded 0.02 foot-pound represented a very small 
amount for a }-in. bolt, which was the practical 
equivalent of the test specimens used. He feared 
the apparent limits given were very often exceeded 
in practice, temporarily, if not permanently. The 
general magnitude of the limits arrived at was so 
small that their true value might be suspected 
to be zero. The magnitude of temporary shocks 


had also to be considered, and if the magnitude 
of temporary shocks, such as a motorcar going 
over a brick, or slack bearings in a steam-engine, 
were rather more than was bargained for, the tables 
were completely turned, and the high-carbon steel 








became several hundred times worse than low- 
carbon steel, instead of being a trifle better. The 
Izod tests furnished an example of this. In the 
speaker's experience fine-grain steel would hold 
where coarse-grained steel would fail. It was a 
fact that tough, oil-quenched mild steel, not ex- 
ceeding about 0.25 per cent. carbon, would stand 
where the untreated bar was constantly failing. 
High-carbon steels for threaded and more or less 
notched parts had not come up to expectations. 
Low-carbon steel had frequently proved a veritable 
haven of refuge. It was also a fact that reduction 
of the shanks of bolts to well below the bottom of 
the thread had never saved a bolt from breaking 
through the thread, if it were going to break 
at all. He would like to ask Dr. Stanton 
whether any of his direct-impact test-bars bkzoke 
in this manner. [Dr. Stanton replied that none 
had done so.] The speaker then inquired the 
dimensions of the specimens, to which Dr. Stan- 
ton replied that they had a }-in. thread and a 
— shank. Continuing, Mr. Jude said that two 
imits had been given by Dr. Stanton, one for the 
elastic strength and the other for the plastic 
strength ; for these two limits the speaker favoured 





the one-blow instead of the multi-blow limit. The 
latter limit probably told nothing about the steel at 
all, because, as the speaker had endeavoured to show, 
there was very little between the extreme cases. 
The former limit, however, magnified the peculiari- 
ties of the steel to an appreciable extent. Never. 
theless, so long as uncertainty as to the true limit 
seemed to exist, he considered that the happy mean 
of making tests with a comparatively small numbe: 
of blows was,the thing required, and he regarded 
Dr. Stanton’s elegant little machine as a great ste; 
nearer the sort of thing that experimenters had 
been looking for for the past few years. 

Mr. Bertram Blount said that it had appeared to 
him that if a shock test were to be made, some 
kind of machine would be necessary in which the 
specimen was held as the customary tensile speci- 
men was held, but the pep ne should be sub- 
jected to a blow instead of a steady pull. Accord- 
ingly, from the designs of his friends, Mr. E. H. 
Hurry and Captain Sankey, an experimental ma- 
chine had been constructed. This was exhibited at 
the meeting, and a lantern slide of it, similar to 
the es reproduced in the next column, was 
shown. . Blount explained that the view showed 
everything but the top of the pole. The machine 
itself was rooted in a concrete floor, and the pillar 
was steadied at the top, so as to be fairly rigid. 
The three-cornered tup, shown, fell and hit the 
three-cornered plate seen on the left, the plate 
having in it a coned-hole, into which the coned 
end of the specimen fitted. One or two broken 
specimens were to be seen on the floor. As the 
tup descended, the spring, which would be observed 
round the pole, was compressed to a point corres- 
ponding with the remaining energy of the blow 
after the specimen had been broken, and the 
amount of compression of the spring was measured 
by the striking of the little slider on the slender 
rod on the left. The machine was quite elemental 
in its simplicity, and worked very well. The 
speaker preferred it to Dr. Stanton’s design, 
because the measurement was taken from the 
compression of the spring, whereas Dr. Stanton 
apparently measured the recoil of the spring. 
Nevertheless, there were certain practical ditti- 
culties. One of these difficulties was with the tup, 
which wes guided bya spline in the pillar. The 
tup had to be made a good fit—not, of course, too 
tight—and, on the other hand, it could not be loose, 
as it would then chatter, and the tup would not 
deliver its proper blow. It was eventually found that 
it was better to make the tup just a little easy, not 
too much, and to oil the pillar. Even when all 
had been adjusted, from a mechanical point of 
view, as well as could be, the blows were not quite 
uniform. He mentioned these facts as illustrating 
the difficulties of arrangement even in machines of 
great simplicity. He had not carried out a very 
large number of tests with the machine, but his 
first effort had been to find whether a machine of 
such a very simple type would give really uniform 
results. 

At this point he (Mr. Blount) must dissent from 
Mr. Harbord’s views. He had had a number of 
specimens prepared from very ordinary mild steel, 
and they were broken in his machine. Some plain 
specimens were broken, and some with a circum- 
ferential notch. Out of a set of nine tests with 
notched specimens, he had found the mean value 
in foot-pounds to be 68.2, the highest value above 
that being 80.2 foot-pounds. This reprezented an 
error of 20 per cent. Below the mean the smallest 
value was 57.6 foot-pounds; this was a 16 per 
cent. error. He thought it should be admitted 
that there was much greater probability of varia- 
tion in the notched specimen, very carefully pre- 

ared, than in a specimen that was not notched. 

This was borne out by other figures. A set of 
eight specimens—smooth bars---was tested, and tke 
mean value of the eight was 165.1 foot-pounds. 
The highest figure above the mean was 175.2 foot- 
pounds—corresponding with an error of 6 per cent. ; 
the lowest figure below the mean was 156.4 foot- 
pounds—corresponding to an error of 5.3 per cent. 
Of course, it had not the closeness that would te 
expected in a good tensile test, but was not bad. 
He could not ‘help thinking that if there were 
agreement about a proper shock test, closer figures 
than Mr. Harbord’s cou'd be obtained. The 
speaker admitted that only one sample of metal 
was used, as he had been more intent on seeing 
what his machine would do than in collecting infor- 
mation about steel. 

Turning to the paper itself, Mr. Blount was 
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somewhat puzzled by Table I. in Messrs. Stanton 
and Bairstow’s paper. Table II. gave an analysis 
of the tensile tests. If anyone accustomed to 
read mechanical tests of steel, together with their 
chemical analyses, was to examine these two sets 
of data side by side, he would be utterly bewil- 
dered, and the speaker himself did not know which 
to believe—whether the analysis was wrong, or 
the tensile tests, or both. were wrong. Taking 
advantage of the fact that Dr. Stanton had bcen 
kind enough to give him duplicates of some of the 
materials, the speaker was analysing them him- 
self, and would in due course communicate his 
results to Dr. Stanton. With regard to Mr. 
Harbord’s paper, which, he believed, was son- 
fined to experiments with notched bars, he sup- 
posed that Mr. Harbord was justified in not using 
plain specimens. A plain bar was such a simple 
and obvious thing to use that it would be prefer- 
able to abolish the notch, if it were possible. But 
difficulty arose as to what would happen to the 
plain specimen when it was broken. Specimens 
which the speaker had broken drew out very much 
like plain tensile specimens. He had been in- 
formed that a specimen of steel subjected to a pull 
so rapid as to be an explosive pull, like the 
shock toa gun, would draw out almost like a wire. 
What he had heard from Sir Robert Hadfield con- 
firmed that statement. It became exceedingly 
difficult therefore to devise a te3t which should 
really apply to a plain speciinen. That greene 
justified Mr. Haibord’s preference for the notch, 
and the speaker merely regretted that Mr. Harbord 
had been unable to arrive at a satisfactory machine 
for testing the plain specimens. 

Mr. Michael Teneiien s3id he was glad that the 
papers were read together, because they furnished 
an example of the danger of a little knowledge. 
Had Dr. Stanton’s ben the only paper, he thought 
that members would have taken away the impres- 
sion that impact testing would show practically the 
same results as the tensile tests ; and knowing the 
results of the tensile test, or even the chemical 
analysis of any material, it would be possible to 
test small specimens by the impact test to ascertain 
whether the specimens did or did not come up to 
the desired standard. On the other hand, had 
members heard only Mr. Harbord’s paper, the 
impression would have been that impact tests were 
no use at all. So far as his own experience went, the 
speaker favoured Mersrs. Stanton and Bairstow’s 
view. He would like to submit some figures to 
show what had happened in a few cases which he 
had tested. The first was the case of certain con- 
necting-rod bolts that broke. These bolts were 
clearly broken by water in the cylinder, and they 
stretched in the breaking. He was quite assured 
as to the cause, which he had taken every precau- 
tion to ascertain. He had found that the tensile 
test of the material gave 30 tons ; the extension in 
3 in, was 37.5 per cent. Four impact tests were 
made, giving, a owes A 17 foot-pounds, 17 foot- 

ounds, 16.7 foot-pounds, and 16.2 foot-pounds. 

hese were remarkably uniform figures, and showed 
a very tough material. Another case was that of a 
specimen cut from a crank-shaft with two double- 
sweep cranks. The crank which broke did so 
through the web furthest from the fiy-wheel, 
where it had very little to do. The tensile strength 
of the shaft was 327 tons, and the elon- 
gation was 23 per cent. in 3 in.; the carbon 
was 0.32 per cent. Three impact tests were 
made, giving 2.5, 2.5, and 2.5 foot-pounds—abso- 
lutely identical—the number of foot-pounds being 
very low for the kind of steel. These two cases 
would, he thought, show that there was something 
in impact-testing. The tests were made on Mr. 
Izod’s machine by Mr. Izod himself. Some of the 
other tests were not so concordant, but, taking 
the mean of the three tests made in each case, it 
would be found that they did show in a general way 
the properties of the material. With r to Mr. 
Izod’s method of testing, he did not think the tup 
in the new machine was heavy enough. In the 
case of a tough steel, such as the first to which he 
had called attention, the first thing the tup did was 
to make a crack in the steel at the bottom of the 
notch ; it had then to bend the steel over in order 
to get past it and swing up beyond it. 
_ Mr. Longridge here submitted specimens, point- 
ing out the marks of abrasion on each, the tup 
having struck the steel where it was going past it 
and getting over it. That he thought illustrated 
a part of the discrepancy shown by the Izod tests ; 


not only had a crack to be started, but the tup! 





had to bend over the steel, and in the bending 
over the specimen put a brake upon it. For that 
reason the speaker ed the direct test as the 
better one. He would go further, and say that he 
did not think the single-blow test was quite what 
engineers wanted. The thing to be discovered was 
the defect in the material which would cause it to 
break under ordinary working conditions, ordinary 
shocks and stresses. In the speaker's opinion, the 
repeated test—that was to say, repetition of small 
blows—was likely to ba much more reliable 
than the single blow. Further, he believed that 
the repetition of small blows on a specimen already 
stressed, or already strained by torsion, would be 
still more likely to give what engineers required. 
Mr. Longridge believed that many bars failed on 
account of small cracks caused by the segregation 
of sulphide of manganese. Sulphide of manganese 
had a low freezing-point and great contraction, and, 
consequently, when the other parts of the material 
had cooled, the sulphide of manganese remained 
liquid ; it finally cooled and contrac‘ed, leaving a 
little crack. Such a specimen might be strained in 
the testing-m:chins without showing practically any 
reduction of area due to the sulphide, and the 
testing-machine would indicate the same strength 
as if the specimen were perfectly sound. But if this 
specimen were put under stre3s and tappod, so that 
vibrations would be set up, the cracks would rapidly 
extend, showing the defect in the material, which 
the testing-machine did not do. A specimen had 
been illustrated in the paper showing the gradual 
extension of a crack from each side towards the 
centre, and the speaker remarked that he had had 
many beautiful specimens of the arms of piston- 
rod cross-heads broken by reversals of stress in 
that way. 

Mr. Druitt Halpin drew attention to a machine 
described in the first volume of the Proceedings of 
the Iron and Steel Institute (1870) intended for 
bending tests. By reversing the shaft carrying the 
specimens a perfect indication was obtained of the 
differences in the metals dealt with. With regard to 
velocity in breakings—the speaker was not referring 
to tups—a large number of experiments were made 
about 1878 or 1879 with one of the very early ma- 
chines—one of the first machines to which an indi- 
cator was attached—and a perfect diagram of the 
breaking was obtained. The machine, which was hy- 
draulic, worked at about 1500 1b. off the works mains. 
Diagrams were taken in a number of experiments at 
different rates of breaking, and no difference could 
be observed in these diagrams. Matters were taken 
a step further ; an hydraulic intensifier was applied, 
and the machine was made capable of standing 3 or 
4 tons. Enormous speeds were then attained—the 
speaker could not say what the speeds were—and 
diagrams were taken, but there was no sensible 
difference shown on account of the speed.- 

The President expressed his cordial ment 
with what Mr. Longridge had said about incipient 
defects in the internal structure of steel. The 
speaker had frequently found that cracks were set 
up by internal spaces. Mr. Riches also considered 
that it would be of advantage if better knowledge 
of how to deal with boiler-plates could be arrived 
at. All who had to deal with boiler-plates would 
know how difficult it was to get the men to heat 
the plates properly, particularly when thinning the 
corners. Ho had frequently found that, in conse- 
quence of the men not having used the same tem- 

rature for thinning the four corners, one corner 

ad broken directly it was touched with the 
hammer, while the others had stood with delightful 
ductility. There was a good deal to be learnt 
about the subject of the papers, and he hoped it 
was not the last time they would listen to informa- 
tion on the handling of steel and on its peculiarities. 

The replies of the authors were, owing to the 
late hour, very much curtailed. 

Dr. T. E. Stanton, in reply to the discussion, 
said that, as the time was short, he would confine 
his remarks to the criticism which had been made 
on the paper by Mr. Jude, and which indicated 
that one important quantity used in the paper had 
not been sufficiently well defined. He was glad to 
have the opportunity of making this clear before 
the close of the meeting, as it was essential to the 
interpretation of the experiments. In referring to 
the theoretical proof resilience of the materials, 
the authors defined f as the real elastic limit. By 
this they meant an elastic limit determined in the 
following way :—If a specimen of the material 
was subjected to reversals of stress of equal 
amounts in tension and compression, and if R was 





the maximum range of stress which the specimen 
would bear for an unlimited number of reversals, 


they defined ; as the real elastic limit. It was 


this value which they had used in calculating the 
ratios. Mr. Jude, in his calculations, had ap- 
ponte taken the values of the primitive elastic 
imits given in the author's previous paper as deter- 
mined by static tests, which fully accounted for the 
difference between his and the author's relative 
resiliencies. 

He would reply to the other points raised in the 
discussion in writing. 

Mr. F. W. Harbord, referring to Sir Robert 
Hadfield’s remarks about substituting kilogramme- 
metre for foot-pounds, said that he would have 
much preferred to use the former ; but, as it was, he 
had to convert M. Frémont’s figures from kilo- 
gramme-metres into foot-pounds, and he had found 
that arithmetic enough. The speaker's object in 
putting forward these results was, by means of dis- 
cussion, to draw attention to the matter, and see if 
the sensitiveness of the impact-tests could not be 
improved. He realised the importance of a simple 
test, such as the impact test, which could be applied 
to small pieces with greater convenience, or in 
cases where a tensile test could not be made. He 
agreed that sensitiveness was of great importance, 
and with that in mind he had heated the bars to 
make them brittle, and had then restored them to see 
if the impact test would detect the difference. As 
a matter of fact, in some cases the overheated 
bars gave better results than restored ones ; he did 
not blame the impact test for that ; the resu‘ts 
of heat treatment were very different from 
what he had expected. While, however, the varia- 
tions shown in many of the tests existed, 
the method of testing could not be looked upon 
as reliable. With reference to Mr. Longridge’s 
observations, he would say that his paper had 
given one steel which showed, on tensile test, 
an ultimate stress of 32 tons, and the impact test 
showed 2.5 foot-pounds. In the case of the 2.5 
foot-pounds the steel would have been condemned, 
whereas no expert would deny that the 32-ton 
tensile test was very good fora low carbon steel. By 
the Jude method of testing he would have expected 
to get 16 foot-pounds for a 32-ton tensile steel. 

he President brought the proceedings to an end 
with the announcement that the next meeting 
would take place on December 18 next. 





Unversity Cotteck Catenpar.—The caiendar for the 
1908-9 session of University College, London, is a bulky 
volume of about 700 pages. The session, of course, actually 
commenced some weeks _ fact, in the first week in 
October. The calendar, however, is only just to hand. 
The work of the college is constantly being extended, and 
the acquisition of the new accommoda iam, Sotowing on 
the removal of the University College School from the 
Gower-street buildi has ena much to be done in 

iving more room to departments tly in need of it. 

he opportunities for research-work are now such that 
no one qualified to undertake this work should be debarred 
from so doing. The fee is one guines per sessicn, with 
such other fee as the regulations of the department may 
require, the student also bearing the cost (if any) of his 
work. We understand that 229 post-graduate and re- 
search students availed themselves of the facilities pro- 
vided for them at the college, which, in addition to 
arrangements for research-work, include post-graduate 
courses of lectures. There are, of cou full courses in 
engineering at this college, for which the composition 
fee is 45/. guineas per session. 





Srrikes In GeRMANY.—The official statistics on strikes 
for the first half of the present year again show a material 
reduction of the number of strikes, the number of strike 
movements for the period in question being 773, against 
1054 for the corresponding period during 1907. The 
number of = ony An — shows a still more 
encouraging decreaee, t' gures being respectively 40,504 
and 80,340. Still greater is the decrease in the sm ban of 
concerns affected by the strikes, inasmuch as the total for 
the first half of 1907—6787—was brought down to 3070 for 
the first half of 1908, and the number of works entirel 
stopped by strikes was only 716 for the first half of 1908, 
whilst the figures for the same period of 1907 were more 
than twice as large—viz., 1810. During the first half of 
1907 there were 144 lock-outs, affecting 37,798 hands, whilst 
the figures for the first half of the t year are respec- 
tively 119 and 26,083. The number of concerns aff oted 
by lock-outs was 1367 for the first six months of 1908, 

inst 3060 in the Spa = sewer period of 1907. The 
above figures, and the satisfactory tendency they indicate, 
are attributed partly, no doubt, to the depression pre- 
valent in so many branches, ut also, to a material 
extent, to the consolidation of German employers and 
to the manner in which the relations batween em 
and employ ¢3 has been grappled with in Germany of late 
years. 
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NEW SHIPBUILDING WORKS OF 
SMITH’S DOCK COMPANY, LIMITED. 


(Concluded from page 680.) 


Main-Drainage ‘Culverts.—These are shown in 
Figs. 76 and 77 on page 715 ; they are lined on the 
sides with Staffordshire blue bricks. Wrought-iron 
angle-bar seatings carry the horizontal gratings 
covering the culverts. The vertical grating which 
divides each culvert into two parts slides in a groove 
formed by a steel joist half set in the side of the 
culvert. All the gratings are of wrought iron 
throughout. They are illustrated, together with 
the method of fixing the vertical grids, in Figs. 78 
to 82, on the same page... 

Filling and Emptying Oulverts and Valves.— 
These culverts are formed of cast-iron pipes. There 
are three filling-valves for both docks. They are 
very simple and easy in working. One man can, 
with the greatest ease, open a valve to the full 
extent in about two to three minutes ; and, what is 
of still greater importance, he can shut it down in 
an equally short space of time if the emergencies 
of docking operations should render that desirable. 

These valves are the first application of the t 
to graving-docks, a somewhat remarkable fact in 
view of the many and great advantages which they 
possess over the cumbrous and slow-moving sluice- 
valves or gates usually adopted. The face of the 
valve consists of an india-rubber ring resting on the 
edge of a circular angle-bar seating, and in the event 
of leakage the deck-cover can be quickly removed, 
and a man can be lowered into the interior of the 
valve to inspect and report upon the cause of the 
leakage. Should this be due to some slight ob- 
struction, the valve can be raised in a few seconds 
to a sufficient extent to allow the obstruction to be 
carried through by the inrushing water or removed 
by the man engaged in the iaspection. The equili- 
brium valves to the filling culverts and their i- 
tion are shown in Figs. 83, 84, and 86, ee 

Should the india-rubber ring require renewal, or 
the cylindrical body of the valve uire to be 
repainted, or its joints need to be caulked, the deck- 
cover can be quickly removed, and the balance- 
weights, which support almost the entire weight of 
the valve, can be disconnected, and the entire valve 
body be rapidly and easily lifted out by a crane, and 
attended to on the cope level. During the time occu- 
pied in painting or repairing the valve, or its india- 
rubber seating, if necessary, a weighted wooden 
door can easily be lowered down on to the fixed 
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angle-bar ring-seating at the mouth of the filling cul- 
vert, to shut out the river ; as there are three of these 
large valves, one available for each dock only, and the 
central one (that leading into the pump-room suction- 


well), available for either dock as may be desired, 


will be seen that unless the central valve and one of 
the other valves are both disabled at the same time, 





R. 


Fe 


it 


there will always be one valve available for filling 


each dock. The lifting screws have been put in 
not so much for lifting the valves, which are almost 
entirely balanced, as to prevent workmen from lift- 
ing a valve too quickly ; at the same time the screws 
provide a means of gently pressing the valves down 
on to their ring-seatings. This pressure is hardly 
necessary, as was clearly demonstrated after the 
removal of the cofferdam, when the valves stood 
on their seatings absolutely water-tight for some 
time before the top girders and lifting-screws were 
put in place. The manufacture of these valves, as 
designed in detail by Mr. Moncrieff, was placed in 
the hands of Messrs. Head, Wrightson, & Co., Ltd. 

The 54-in. emptying-valves are three in number 
for each dock; these are double-faced, double- 
flanged valves, the faces being of gun-metal ; 
they are provided with both hand and electric 
operating gear, worked from the valve platform, 
and capable of being easily and rapidly substi- 
tuted for each other as may be required. An 
index and rod, with protecting tube, is provided 
for each valve. These valves are connected to the 
flanges on the discharge ends of the emptying 
culverts in the suction-well under the pump-room. 
The valve-stems are of forged bronze, and are 
carried up through the pump-room floor in pipes 
crowned with water-tight stuffing-boxes. The 
emptying-valves have been designed for a working 
wressure of 45 ft., and have been tested to a pres- 
sure of 100 ft. They were supplied by Messrs. 


Glenfield and Kennedy, Limited, Kilmarnock. 
Pump Room.—The pump-room located between 
the entrances to the two docks is shown in Figs. 76 
nd 77, on page 715, and in Figs. 83 te 85, on page 
718. It contains the pumping plant, which consists 


of two main pumps of the Worthington twin type, 
each provided with 48 in. diameter suction and 
delivery openings. The main bearings are of the 
ring-oiled type, entirely separated from the pump 
stuffing-boxes, so that the pump-shaft receives 
continuous lubrication, which is in no way inter- 


stuffing-box into the bearing. The pump-impellers 
are of the double-suction type, designed so as to 
eliminate all possibility of end-thrust. Direct 
connection to the electric motors is made by means 
of a Worthington flexible coupling. The pumps are 
illustrated in Figs. 87 and 88, above. 

Each of the main pumps is designed to deliver 
the contract mean quantity of 42,000 gallons per 
minute at a speed of 295 revolutions per minute. 
At the official test of these pumps the mean 
quantity delivered per minute was over 46,000 
gallons per minute, or about 10 per cent. in excess 
of the contract amount, the docks being emptied 
in a considerably shorter time than that specified. 
Fig. 89 gives the various curves of performance of 
these pumps based on observations made at the 
official test, from which it will be-seen that the 
maximum efficiency obtained reached as high a 
figure as 84 per cent., and that the power absorbed 
by the motor did not at the lowest head exceed 
more than 16 per cent. above the power required at 
the point of highest efficiency. 

For drainage purposes a 12-in. Worthington 
standard low-lift pump is provided of similar de- 
sign to the main pumps, but with one impeller 
only, the pump being fitted with a flexible cou 
ling and a base-plate for the electric motor. Te 
has a normal capacity of 2000 gallons against a 
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maximum head of about 45 ft. when run- 
ning at a speed of 760 revolutions per 
minute. 

In a plant of this type it is necessary to 
have some means of charging the pumps 
should they happen to lose their water when 
the dock is nearly emptied, and for this pur- 
pose a Worthington horizontal air-pump fis 
provided also, with’all suitable connections to the 
main and drainage pumps. 

A most important part of the plant consista of 
the gearing for operating the emptying and dis- 
charge valves. These valves, as ahove stated, were 
supplied by Messre. Glenfield and Kennedy, Limited. 
n each case the valve is operated by means of 
gearing supplied by the Worthington Company, and 
driven by an electric motor, which is provided with 
automatic cut-out gear, so as to prevent any pos- 
sible chance of the valve jamming at either end of 
the stroke. Suitable telegraph gear is provided, so 
as to enable the dock-master to control the operation 
of the pumps according to the level in the dry dock. 

The electrica 1 equipment for the plant consists 
of two 400-horse-power three-phase, 40 - period, 
Westinghouse slip-ring motors for the main pumps, 
provided with outside pedestal bearings. The 
stator frame is well ventilated and substantially 
designed, built up with laminated punchings of steel 
of high permeability. Mica and paper insulations 
are employed in the coils. which are former wound, 
and held in position in the slots hy the tips of the 
teeth and wedges of hard fibre. The end windings 
are well protected by suitable cast-iron bells attached 
to the main frame. The rotor also consists of steel 
laminations built up between the end-plates and 
carried on a cast-iron spider. The coils are grouped 
for three-phase winding. and connection to the 
slip-rings is made through the hollow shaft. For 
the main motors suitable Westinghouse liquid- 
starters are provided, of ample capacity, for start- 
ing against 35 per cent. of full-load torque. These 
starters consist of three tanks containing liquid 
resistance, with a mechanical arrangement enabling 
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bo electrodes to oe pat or. raised in 

wide. ne nihem a e drainage-pump motor is 
of the Westinghouse three-phase Oy squirrel- 
cage type, capable of developing 35 brake horse- 
power at 760 revolutions, provided with an auto- 
transformer starter of the standard Westinghouse 
type. The eight motors operating the main pump 
inlet and outlet valves are also of the Westinghouse 
squirrel-cage type, capable of developing 4 brake 
horse-power at about 1160 revolutions per minute. 
The combined switchboard for — the various 
motors is of the Westinghouse design, consisting of 
three marble panels, with ammeters, three-pole 
quick-break switches, and fuses. 

The complete wiring system for this equipment, 
and also the lighting installation, has been carried 
out by Messrs. Warren, Beattie, and Co., of 
Middlesbrough. 

The whole of the electric plant has been installed 
under the supervision of Mr. C. W. Fairweather, 
the electrical adviser to Smith’s Dock Company. 

The pump-room roof is made to slide outwards in 
order to uncover the whole of the room below and 
give free access to it should this be necessary at 
any time. The girder-work of the roof is of mild 
open-hearth steel complying with the British 
standard specification for structural steel of bridge 
quality. The roof is glazed and water-tight, the 
glazing being protected by stout galvanised-wire 
screens ; the wood-work is of teak. 

Bollards.—These are of cast iron, and are fixed 
in concrete blocks behind the dock walls, and over 

ile-heads on the dock entrance-heads. Those 

hind the dock walls are filled with concrete, 
rammed solid. Those on the timber entrance-heads 
are bolted down, the space between the iron and 
the wood being filled up with grouting formed of 
1 part of Portland cement to 2 parts of sand. 

Entrance Jetties and Shipbuilding Quay.—These 
are built of timber piling connected together by 
cross-ties and bracing, with carrying joists and 
decking. The stone and slag pitching is hand- 
packed, roughly coursed on the slopes and at right 
angles to the exposed surface of the pitching, as 
illustrated in Figs. 11 to 15 on page 606 ante. The 
whole of the timber is of pine, with the exception 
of the decking and the grillages round the filling 
sluices, which are of Baltic redwood. The ship- 
building quay is to be provided with a travelling 
crane, designed to lift 10 tons at a 20-ft. radius, 
and 5 tons at a 40-ft. radius. 

Shipbuilding Yard,—This is laid out as shown in 
Fig. 4 on page 606 ante. Ample room is provided 
between Dock No. 2 and the shipbuilding quay 
for the simultaneous construction of the hulls of 
12 steam trawlers. The material for these will be 
prepared in the adjoining shipyard machinery shed, 
the equipment of which will be of the most modern 
and ample description, electrically driven through- 
out, and in the blacksmiths’ shop to the west of the 
machinery shed. The fitting-shop near the entrance 
to the company’s new site was built by Messrs. 
Dorman, Long, and Co., Limited, on designs made 
by Mr. J. Mitchell Moncrieff. In this shop the 
engines will be fitted up for erection in the trawlers 
and other craft built at South Bank. It will also 
afford facilities for the carrying out of repairs to 
ships docked in either of the two graving-docks, or 
berthed in the shipyard gut. The fitting-shop is 
served over its winks length by a 30-ton electric 
overhead travelling crane constructed by Mesars. 
G. Russell and Oo., Motherwell, and will be 
equipped by electrically-driven machine-toola, 

The shops, shed, stores, shipyard and docks are 
lighted throughout by a comprehensive system of 
electric lamps. 

The installation is a most comprehensive one ; it 
has been carried to a successful issue in the face of 
many difficulties, and will form a valuable addi- 
tion to Smith’s Dock Oompany’s properties. It 
reflects great credit upon Mr. J. Mitchell Mon- 
crieff, M. Inst, O.E., the company’s engineer, upon 
the contractors, Messrs. John Aird and Co., and 
spon their respective resident engineers, who were 

. James Mitchell, Assoc. M. Inst. C.E., and 
Mr. G. F. Palmer. 





Prusstan Coat.—The exports of coal from the three 
principal Prussian producing districts in October amounted 
to 9,243,960 tons, as compared with 8,810,260 tons in 
October, 1907. The aggregate ex in the first ten 
months of this year were 88 806, tons, as compared 
with 84,545,130 tons in the corresponding period of 
1907. The total of 88,806,460 tons was made Ae fol- 
lows :—Ruhr, 58,485,810 tons ; Silesia, 21,276, tons ; 
and Sarre, 9,044,270 tons, 





NOTES FROM THE UNITED STATES. 
PuILADELPHIA, November 19. 

Tne resumption of activities in a large number of 
iron and steel rolling-mills throughout the United 
States has developed quite a demand for scrap, which 
is stimulating scrap dealers everywhere to accumulate 
supplies'for the nearfuture. Railroad companies have 
been holding on to their accumulations for two months 
or more, feeling assured that the better conditions 
bound to come would enable them to sell to better 
advantage. The largest orders known for months 
are now on the market. There is a strong disposition 
shown to enter into contracts for the placing of 
orders for basic pig, and producers are holding prices 
higher in view of the increasing demands in sight. 
Southern furnaces are again seeking business for 
next year’s delivery, and it is stated to-day that 
a few unusually large orders will be placed before 
the end of the Mes The users of malleable iron, 
especially in the Chicago district, are calling for wr 
tions for supplies for the first half of next year. e 
frequency of inquiries is leading a few furnace owners 
to take up the question of blowing in a few stacke. 
Business in the Pittsburg district is especially active, 
and every week develops more orders. The railway 
companies are still holding back their rail re- 
uirements, and it is impossible to ascertain what 
their policy is to be, whether to order all their 
— requirements for 1909, or buy in smaller 
ots. A number of projected railway building enter- 
prises are still in abeyance. It is expected the Gary 
plant will have its rail-mill in operation in January. 
A conference of rail-makers is to be held in New York 
on December 10, to effect, if possible, a permanent 
understanding regarding prices and specificatione. 
Differences have existed for months, and it is to be 
hoped that the coming conference will dispose of all 
of them, and open the way to the placing of 1909 
business, which ought to be not less than 3,000,000 tons. 

Frog and switch manufacturers are getting busy 
once more, and leading agencies report an excellent 
outlook for the coming season. Nail and wire makers 
are also picking up good-sized orders, and the manu- 
— of hardware material are pleased at the 
outlook. 





NOTES FROM THE NORTH. 
Giascow, Wednesday. 
Glasgow Pig-Iron Market.—Last Thursday morning the 
pig-iron market was fiat, and Cleveland warrants were 
dealt in at 48:, 104d. and 48s. 10d. cash, 493. 1d. and 
493. 14d. one month, and 49s. 44d. three months. The 
turnover was 2500 tons, and closing sellers quoted 48s. 11d. 
cash, 493. 2d. one month, and 493. 6d. three months. 
Hematite was quoted at 58s. 9d. one month sellers. In 
the afternoon no dealinga of any kind took place, and 
closing quotations for Cleveland warrants were little 
changed at 48s. 11d. cash, 49s. 14d. one month, and 49s. 7d. 
three months sellers. On Friday santas me market was 
very quiet, and there was little doing. e only business 
done was one lot of Cleveland warrants at 483. 104d. cash, 
with sellers over at that figure, and at 49s. 1d. one month, 
and 49s. 6d. three months. Hematite was quoted easier at 
58s. 6d. one month sellers. In the afternoon the tone wasa 
bit stronger and 2000 tons of Cleveland warrants were put 
through at 493. cash, 493. 64d. and 493. 7d. three months. 
At the close sellers quoted 493. 04d. cash, 493. 3d. one 
month, and 49s. 8d. three months. On Monday morning 
the market was weak and prices reacted slightly. Cleve- 
land warrants to the extent of 5000 tons were dealt in at 
48s. 9d. and 483, 94d. cash, 48s. 9d. ten days, 483. 11d. and 
493. one month. and at 49s. 44d. and 49s. 4d. three months, 
Closing quotations were 48s, 10d. cash, 49s. O}d. one 
month, and 493. 4d. three months sellers. At the afternoon 
session the tone of the market was steady, but the only 
transaction was one Cleveland warrant at 48s. 94d. 
The close was a shade firmer, with sellers quoting 48s. 104d. 
cash, 49s. 1d. one month, and 493. 6d. three mon 
On Tuesday morning the market was dead idle, but a 
fairly good tone prevailed. Closi uotations were firm at 
493. cash, 49s. 3d. one month, and 493. 74d. three months 
sellers. In the afternoon the market remained strong, 
and some 3000 tons of Cleveland warrants were done at 
48s. a casb, 493. 2d. one month, and 493. 6d. and 
493. 7d. three months. The closing quotations were 
steady at 49s. cash and 493, 3d. one month, and 4d. easier 
at 493. 7d. three months sellers. When the market 
te) to-day (Wednesday) the tone was strong, and 
leveland warrants advanced in price. The turnover 
amounted to 4500 tons at 493. 3d. and 493. 44d. 
with sellers over at the latter fi and at 493. 9d. and 
49s. 11d. three months, with aaleg sellers at 50s. and 
buyers at 1d. less. No dealing for the one-month 
ition was ed, and closing sellers quoted 493. 74d. 
n the afternoon the market continued firm, and Cleve- 
land warrants were dealt in at from 493. 61. to 49s. 54d. 
to 493. 8d. cash, at 49s. 9d. twelve days, 50s. . Jan- 
vary 5, and from 503. 14d. to 503. 3d. three mon At 
the close of the market sellers quoted 49s. 8d. cash, 49s. 11d. 
one month, 3. 3d. three months. The turnover 
was 11,000 tons. ‘The following are the market quota- 
tions for makers’ (No. 1) iron :—Clyde, 603. 6d. ; Gart- 
sherrie, 61s.; Calder, 61s. 6d. ; Summerlee, 622. ; Lang- 
loan, 68s, ; and Coltness, 89s. (all shipped at Glasgow) ; 
Glengarnock (at Ardrossan), 62s. ; Shotts (at Leith), 62s.; 
and Carron (at Grangemouth), 63s. 6d. : 
Sulphate of Ammonia,—The sulphate of ammonia 





market continues dull, with only a limited inquiry. Tho 
— to-day is named at 11/. 5s. per ton for prompt 
elivery, w or 


Scotch Steel Trade.—The Scotch steel trade is still in 4 
very flat condition, and no improvement has taken place 
since last re ; indeed, little change can now be looked 
for on this side of the New Year holidays. Specifications 
are as scarce as ever, and the position at many of the 
works is as bad as it has been for sometime. The placing 
of several Government orders with Clyde shipbuilders 
has certainly made the outlook a bit brighter, but the 
steel trade is not likely to benefit by these orders just im 
mediately. Another factor which brightens the prospects 
of the trade is the fact that within the past few weeks 

uite a fair amount of new tonnage has been placed with 
lyde shipbuilders. If the improvement does not take 
place very soon, it cannot be ‘“— much beyond the 
opening weeks of the new year. The present inquiry on 
export account is not large. Official prices are unaltered. 

Malleable-Iron Trade.—There has been no change in 
the state of the malleable-iron trade of the West of 
Scotland during the week, and reports almost force 
one to believe that the industry is getting worse instead 
of better. Several of the establishments had not made 
start by yee oy afternoon, and uncertainty prevailed 
as to work for the rest of the week. 


Scotch Pig-Iron Trade,—The demand for Scotch pig 
iron is somewhat easier of late, but makers continue busy 
on contracts recently placed. Prices are nominally 
steady. Hematite is perhaps not quite so active this 
week, but consumers are taking fair deliveries. 


Clyde Shipbuilding.—An ~ ey complexion has been 
placed on the shipbuilding industry on the Clyde within 
the last few days by the announcement of several im- 
portant Government contracts. This has caused much 
rejoicing in the Glasgow district, as the various yards in 
the upper reaches of the Clyde have had little or no work 
on hand for sometime. The building berths at one of the 
ards have all been quite empty for a month or two at 
east. Several orders for the general shipping trade are 
also reported. Messrs. Mackie and Thomson, Limited, 
Govan, have contracted to build a twin-screw passenger 
and cargo steamer for New Zealand owners. This is the 
second order they have now on hand for the same 
owners. Another order secured by the same builders is 
for a awe steamer for South Australian owners. 
The Clyde Shipbuilding and Engineering Company, 
Limited, Port Glasgow, are reported as having 
obtained an order to build a stsamer of about 300 ft. in 
length. 

West of Scotland Iron and Steel Institute.—The annual 
dinner of the West of Scotland Iron and Steel Institute 
will be held in the Grosvenor Restaurant, Glasgow, on 
Saturday next. Mr. P. N. Cunningham, President of 
the Institute, will preside, and a number of influential 
gentlemen not connected with the iron and steel trades, as 
well as the majority of those who are connected with these 
industries, have intimated their intention of being present. 


Institution of Engineers and Shipbuilders.—On Thurs- 
day, December 3, the formal opening will take place of 
the handsome new buildings in Glasgow of the Instituticn 
of Engineers and Shipbuilders in Scotland. On the fol- 
lowing Tuesday, the president, Mr. John Ward, will 
deliver his presidential address in the large lecture-hall, 
which has sitting accommodation for about five hundred. 








Fire-Tests oF Sincie-Roiier Suuttess.—A series of 
official fire-tests with single-roller shutter doors was con- 
ducted on the afternoon of Wednesday last, the 25th 
inst., by the British Fire-Prevention Committee, at their 
Regent’s Park testing-station, the shuttera being sub- 
jected to fire at temperatures ranging up to 1800 deg. 

ahr. for a iod of 24 hours, followed by the applica- 
tion of water from a steam fire-engine. There was a con- 
siderable attendance of officers from the Government 
Departments, the London County Council, and other 
public ies. Mr. W. E. Riley, F.R.1.B.A. (Super- 
Intending Architect to the London County Council), 


cash. | represented the Council of the British Fire-Prevention 


Committee. and received the visitors, and Mr. Max 
Clarke, F.R.I.B.A., acted as directing member on the 
sub-committee in charge of the tests. The official report 
on the tests will be issued in due course. 


Tue Concrete InstituTr.—The first general meeting 
of the Concrete Institute was held at the Royal United 
Service Institution on Thursday, the 19th inst. Sir 
H Turner, 1.8.0., of H.M. Office of Works, Vice- 
President of the Institute, presided, and some 200 
members and others were present. At the commence- 
ment of the meeting Mr. E. O. Sachs, as chairman of the 
executive committee, made a statement of the progress of 
the new body, stating that it now had about 320 members, 
of whom nearly are members of the Institution of 
Civil Engineers. In subsequent remarks Mr. Sachs laid 
emphasis on the need for research work in connection 
with reinforced concrete, mentioning that in the United 
States 25,0002. had been Fraction out of the public funds 
for this work, and in Germany 20,000/. Subsequently 

. C. F. Marsh read a paper on “ The Composition and 
Uses of Plain and Reinforced Concrete,” in which, after 
dealing with the preparation of concrete, the author 
touched on the subject of the ‘‘systems” used in rein- 
forced work, expressing the opinion that it would be to 
the general advantage if the various systems were merged 
into one, and reinforced concrete work carried on on & 
much broader basis than at present. The discussion which 
followed was joined in by Sir J. Cockburn, K.C.M.G., 
Messrs. Wentworth Sheilds, C. S. Meik, B. Blount, 
H. K. G. Bamber, and others. 
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NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
Government Orders.—At length the long - promised 
Government orders for cruisers have placed, and 
Sheffield has benefited in that orders for a cruiser each 
have been secured by Messrs. Vickers Sons and Maxim, 
Mesars. John Brown and Co., and the Fairfield Company 
associated with Messrs. Cammell, Laird, and Co., while 
Messrs. Cammell, Laird, and John Brown and Co. also 
share in the orders for destroyers recently placed. These 
orders for Sheffield firms’ shipbuilding yards wil), in 
some measure, assist to alleviate the distress due to 
ae in - city, as a an Progen of = 
special forgings and castings required for engines an 
hall will be made at the Sheffield works. 


Death of an Ex-Master Cutler.—After a brief illness, 
Mr. A. R. Ellin, a former Master Cutler of Sheffield, 
died last week at his residence in that city. Mr. Ellin 
was the senior partner in one of the oldest and most 
representative cutlery houses in Sheffield, the business 
having been started by his grandfather in 1784. The 
latter was the first cutler in the city who installed steam- 
power for running his machi , and the first to employ 
circular saws for the cutting of ivory, horn, and 


Cast Armour-Plates.—-A somewhat revolutionary sug- 
estion was made last week at a meeting of the Sheffield 
sone of the British Foundrymen’s Association, where 
reference was made to the possibility of “ee armour- 
lates. It was stated that the Hadfield’s Steel Foundry 
had for a long time been experimenting to this end, and 
were supplying some nn armour made by their casting 
process. Mr. Percy uir, in the course of a lecture 
on ‘ Alloys,” nn Sig doubt the Foty ane hag 
cast armour would compete with, and possibly replace, 
forged armour. The President considered that rolling 
must always considerably increase elongation, as well as 
tensile strain, while Mr. Breakley pointed out that one 
firm in the city were already making cast armour-plates. 


Tron and Steel.—Notwithstanding the restricted demand 
for pig iron, Lincolnshire makers continue firm, an 
refuse all contracts at under the full rate, which repre- 
sents a premium of 2s. on the official basis quotations, 
Derbyshire iron, on account of its cheapness, is benefiting 
not only locally, but on export account. The finish 
iron trade of the district is still characterised by exceeding 
dulness. Orders which do come to hand are only of a 
trifling weight. The steel works are but little better off, 
not having yet benefited from the Admiralty orders which 
have been placed. Fo and rolling-mills are bot 
slack, averaging under three days a week work. The 
only branch which shows signs of revival is that devoted 
to railway and tramway plant. orders continue to 
come to hand for rails, while a heavy contract has this 
week been placed for sprin High-speed steel is sellin 
better, especially in the United States, but the deman 
for chrome and special steels for motor forgings has fallen 
off. Last year at this period Sheffield makers were 
working at pressure for motor builders, but the industry 
has fallen away lamentably. 


South Yorkshire Coal Trade.—The only change of note 
in the coal trade of the district is the improvement in 
the sale of house qualities, which are now feeling the 
effect of the colder weatker. All the thin seam pits are 
making better time. Best coal is mere plentiful, and 
secondary — are also more easily obtained. Bes’ 
Barnsley £0 
good seconds make 10s. to 10s. 3d. per ton. Further 
particulars have come to hand with reference to the con- 
tract made by the Denaby and Cadeby Main Collieries 
with the Cunard Steamship Company for the supply of 
220,000 tons of steam fuel at 10s. 9d. ton f.o.b. at 
Liverpool. The contract is made up of one-third best 
hards, one-third washed steam nuts, and one-third of 
washed smudge, so that the ae price of about 7s. per 
ton is not so low as was at first sight apparent. The 
steam-coal trade generally grows weaker as the season 
advances. © The falling off in the tonnage sent to Hull 
for shipment continues. Grimsby, however, is still 
taking a good average, largely for the steam-trawling 
fleet. Coking fuel is in brisk demand at 6s. to 63. 3d. 
per ton at the pits. Best slack is quoted at about 5s. 
per ton. 

South Yorkshire Coal Trade.—In last week’s issue of 
these Notes we gave particulars of a contract said to have 
been made between the Denaby and Cadeby Main Col- 
lieries, Limited, and the Cunard Steamship Company. 
The former company inform us that there is no truth in 
the details given, either in respect to price, quality, and 
quantity. We regret that the paragraph should have 
contained misleading information. 





Wak Orrice Tests or Licht Tractors.—With refer- 
ence to the notification made on June 13 last that the 
Army Council had decided to offer money prizes for the 
light tractor that would most nearly fulfil military re- 
quirements in a trial test, the y of the War 
Office announces that the amount of the prizes will be as 
follows:—From War Office funds, 500/.; from India 
Office funds, 2507. The number of entries (which closed 
on August 31) is eleven, and inclades tractors fitted with 
internal-combustion engines and with steam-engines, 
the latter including locomotive type flash boilers, water- 
tube boilers, and flash generators. The road trials will 
commence on Monday, March 1, 1909. The competing 
vehicles will assemble by 9 a.m. on Friday, February 26, 
in the competition enclosure, which will be open to com- 
petitors from 9 a.m. on Thursday, February 25, 1909. 
The situation of the enclosure will be announced later. 


+ | angles for the two months ending 
ts are quoted at 11s. 6d. to 12s. per ton, and | been 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 

MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Trade. — Better reports from 
America, and the placing of further shipbuilding orders, 
have assisted to strengthen the market here, but genuine 
business in Cleveland iron is checked to some extent by 
fluctuations in warrants, caused by outside s tion. 
Business is chiefly confined to transactions for early de- 


livery. Shipments of pig iron this month are very satis- 
factory, averaging up to date over 3700 tons working 
day, as com with a daily average of nearly 3700 tons 


to the same date last month, and a little over 5300 tons 
for the corresponding part of November last year, when 
the clearances wera swollen by considerable despatches 
to America. Cleveland iron is this month being sent into 
the warrant stores at the rate of 666 tons per working day, 
and this week, for the first time since the end of January 
last, the stock has exceeded 100,000 tons. No. 3 g.m.b. 
Cleveland pig is 49s. 6d. f.o.b.; whilst No. 1 is 51s. 9d.; 
No. 4 foundry, 48s. 3d.: No. 4 forge, 47s. 6d.; and mottled 
and white, each 47s. Producers of East Coast hematite 

ig are well placed, and in no great hurry to do business, 

ut second hands are now pressing iron on the market, as 
they have deliveries falling due of iron bought some time 
ago which they have not as yet disposed of. The result 
is that merchants are storing iron in makers’ yards. 
Second hands offer mixed num of hematite at as low 
as 56s. Spanish ore is rathereasy, Rubio, of 50 per cent. 
quality, is on sale at 15s. 94, ex-ship Tees, and that figure 
might be shaded. Freights Bilbao-Middlesbrough are 
fixing at 33. 10 Average blast-furnace coke is firm at 
16s. delivered here. 


Manufactured Iron and Steel.—Producers of many de- 
scriptions of manufactured iron and steel take a more 
optimistic view of the situation, and certainly, though 
business is still rather slow, there is more doing than 
there hss been for some time past, and prospects are de- 
cidedly brighter. Values have not, as yet, been actual! 
moved up, but the tendency is in the right direction, an 


d | advances for some descriptions are confidently looked for 


in the near future. Rail-makers are very a ae 
and report inquiries still coming to hand; sheet manu- 
facturers have contracts made which will keep them in 
full swing for some months to come; and ucers of 
shipbuilding material promise to be very actively em- 
poe before long:—Common iron bars are 7/.; best 

3, 7l. Ta. 6d.; best best bars, 72. 15s.; packing 
iron, 5/. 1038. ; iron ship-plates, 67. 7s. 6d.; iron ship. 


h | angles, 7/.; iron ship-rivets, 7/7. 33. 9d.; iron girder- 


plates, 6/. 123. 6d.; iron boiler-plates, 7/. 7s. 6d. ; 
steel bars, 6/. 7s. 6d. ; steel ship-plates, 6/.; steel ship- 
angles, 5/. 12s. 6d.; steel boiler-plates, 7/.; steel strip, 
61. 12s. 6d. ; steel hoops, 6/. 17s. 6d.; and steel joists, 
5/. 15s.—all less the customary 24 per cent. discount. 
Cast-iron railway-chairs are 3/. 10s. ; cast-iron columns, 
61. 10a. ; light iron rails, 67. 15s. ; heavy steel rails, 5/. 15s. ; 
end steel railway-sleepers, 6/. 10s.—all net cash at wor 
Iron or steel galvanised corrugated sheets, 24 gauge, in 
ory P ~~ 12/. 10s. to 127. 12s, 6d., less the usual 4 per 
cent. f.o. 


Wages in the Finished Iron Trade.—The accountants 
to the Board of Arbitration for the Manufactured Iron 
Trade of the North of England to-day (Wednesday) certi- 
fied the average net selling price of rails, plates, bars, and 
October 31 last to have 
61. 12s. 3d. as compared with 6/. 14s. 3d. for the 
previous two months, and in accordance with sliding- 
scale arrangements there is a reduction of 3d. per ton on 
puddling and 24 per cent. on all other forge and mill 
wages, to take effect from the 30th inst. 





“Unica” Srrent Gears.—We have received from 
Messrs. J. B. Hamilton and Co., Limited, 110, Cannon- 
street, E.C., particulars of some interesting tests carried 
out by the oe Testing Institution, Berlin, on ‘“‘ Unica” 
— which Messrs. Hamilton manufacture at their 

ottenham works. These pinions are made of compressed 
cotton. They are unaffected by oil, and may, in fact, if 
desired, be run in an oil-bath. The tests carried out 
have reference to their resistance to breaking and to their 

ness, com with raw-hide and vulcanised-fibre 
pinions. Two pinions of each kind were tested, all 
being exactly the same size. In the first test the teeth 
were broken off by pressing two adjacent teeth together on 
the pitch circle. This test showed a very considerable 
reduction in length of pitch for the raw-hide pinions, 
amounting to 0.0665 in. for a load of 660 Ib. the pinions 
being 5.89 in. in diameter on the pitch circle, and 0.819 in. 
in width. At this load the ‘‘ Unica” pinions only gave a 
reduction in length of pitch of 0.0188 in., and the vulcanised 
fibre of 0.0354 in. he ultimate ing strain was 
1184 lb. for the ‘“‘ Unica” pinions, 930 1b. for the vul- 
canised fibre pinions, and 784 lb. for the raw hide, an 
increase of 27 per cent. and 51 per cent. respectively in 
ot ge of - ng -¥ an artlewn “belne oy a 
imit is higher for the ‘‘ Unica” pinions, bei per 
cent. above that of the raw-hide and 45 cent, above 
that of the fibre pinions. In the ness tests the 
‘*Unica” material obtained a Brinell hardness number of 
17.005 for a 440-lb. load, and 16,695 for a 1120-Ib. load. 
The corresponding figures for raw hide were 11,025 and 
11,585, and for the vulcanised fibre 9285 and 10,147 re- 
spectively. These figures therefore show an in 
resistance to indentation for the ‘* Unica” material of 54 
and 45 per cent. over the raw hide at loads respectively of 
440 Ib. and 1120 Ib., and of 85 and 64 per cent. over the 
fibre. These pinions may be keyed, and used without 








bushes, and are guaranteed equal in strength to cast iron, 





NOTES FROM THE SOUTH-WEST. 


Cardif’.—The steam-coal trade has shown a stead 
tone in all departments ; the best large has made 14s. 3d. 
to 14s. 6d. per ton, while secondary qualities have ranged 
between 13s. and 13s. 9d. per ton. There has been an 
active demand for house cval, and recent quotations have 
been well maintained ; the best ordinary qualities have 
made 14s, 6d. to 15s. 6d. per ton; No. 3 R ida large 
has brought 17s. 6d. to 18s. sod ton. Patent fuel and 
coke have remained steady ; foundry coke has brought 
17s. 6d. to 203. per ton, and furnace ditto 15s. 6d. to 
16s, 6d. per ton. s iron ore, Rubio has been 
making 14s, 6d. to 143. 9d. per ton, upon a basis of 50 per 
cent, of iron, and charges, including, freight, insurance, 
&c., to Cardiff or Newport. 


Dowlais.—The production in the Bessemer department 
has been upon a large and regular scale, and the output 
of heavy steel rails and steel sleepers has well main- 
tained. There has also been a good output of lighter 


Welsh Coal for Italy.—The Navigazione Generale 
Italiana has placed contracts for 270,000 tons of best large 
steam coal at between 14s. and 14s. 3d. per ton f.o.b., and 
for 30,000 tons of best small steam coal at between 7s. 6d. 
and 7s. 9d. f.o.b. Messrs. D. Davies and Sons, Limited, 
secured orders for 100,000 tons of large, and the Cambrian 
Collieries, Limited, for 100,000 tons of large and 25,000 
tons of small. 

The Swansea Valley.—Considerable depression prevails 
in the sémi-bituminous coal trade of this district, but the 
aspect of affairs in the anthracite coal-field is more encou- 
raging. The steel rolling-mills have been working about 
five days per week, but there are several smelting fur- 
naces still out. The tin-plate trade has continued active. 

Sharpness Docks.—At the half-yearly meeting of the 
Sharpness New Docks and Birmi: em Navi tion Com- 

y, the chairman (Sir W. Marling) said the directors 

ad come to the conclusion that considerable economies 
might be effected by more concentration of the company’s 
workshops, both at Birmingham and Gloucester. in 
—— of the viaduct and coal-tip at Sharpness had cost 





Morse SicNAtLine FLasHine - Disc.—A_ flashing-disc 
designed by Captain Rugg has reached us from Messrs. 
James Munro and Oo., 101 to 103, King-street, Trades- 
ton, Glasgow. This little instrument is designed for 
practising Morse code signalling, to enable workers to 
increase their speed of transmission. The instrument 
may be had at a cost of 2s., and consists of a white disc 
rm | black spring shutter in a black case, the Morse code 
being printed on the back. 


University oF Lonpon—University Coiircr.—The 
annual dinner of the Old Students’ Association of Uni- 





versity Coll London, will take place at the College 
. “Deane 7, under the presidency of Pro- 


on Ka 4 

fessor J. T. Morris. Among the opectat guests who have 
sivendy accepted invitations are Sir Alexander Binnie, 
Sir Alexander Kennedy, Professor J. A. Fleming, and 
Mr. Cbarles Hawksley. As this year’s president is a 
former Engineering Student, it is ho that as many 
old Engineering Students as can possibly do so will make 
® point of attending. The eecretary for the dinner is 
Mr. Denison B. Byles, B.Sc., 36, Hamilton-road, Harrow. 


ENGINEERING MaGaziIng ReoorD or Macuinery, &0.— 
The Engineering Magazine Press recently published the 
first number of a new monthly record of new machinery 
plant and appliances. This record forms a supplement 
to the Engineering Magazine, but may be obtained sepa- 
rately at the charge of 7s. 6d. per annum. The record 
for each appliance or machine noticed consists of a tech- 
nical note giving such particulars as are of interest to 
the engineer or pros ive buyer, such as eizes, features 
of design, facilities of operating, &c. A commercial note 
follows the technical note, and gives particulars of 
delivery, &c., and names of typical firms — sup- 
plied. The makers’ names are then given, and their 
standing, &c. The record thus forms quite a buyer's 
guide, prices only being omitted. 


Tax New Orrent Liner “Orway.”—The Fairfield 
pay ame any and Engineering Company, Govan, launched 
on Saturday, the 21st inst., the twin-screw steamer Otway, 
for the Australian mail and passenger service of the 
Oriert Steam Navigation Company, to meet the demands 
of their new contract with the Australian Commonwealth. 
The Otway is a vessel of about 12,000 tons and her 

cipal dimensions are:—Length, 552 ft.; breadth, 
ft. 3in.; and depth, 46 ft. She is divided into ten 
water-tight com ents, and there are seven decks— 
boat, prom shelter, upper, main, lower, and 
orlop. Accommodation is provided for 280 first-class, 115 
second-class, and 700 third-class passengers and emigrants. 
The vessel will be propelled by twin-screws, each being 
driven by an independent set of quadruple-ex i 
engines, Linen on the Y 





arrow, Schlick, and Tweedy 
system. The twin-screws have three es and 
are of bronze, fixed to cast-steel bosses. Steam will be 


oat by four double-ended and two single-ended 
cylindrical boilers, designed for a pepe pressure of 
215 Ib. ee Howden’s system of forced draught 
is fitted to all the boilers, the necessary air- pressure being 
sustained by five large motor-driven fans. At the luncheon 
after the launch Dr. Elgar stated that the connection 
between the Fairfield Company and the Orient Compan 

had extended over the long period of thirty years, anf 
with one exception, the whole of the present Orient fleet 





had been constructed at Fairfield yard, 
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Cantor lecture. — “Twenty Years’ Progress in Explosives,” - 
Mr. Oscar Guttmann, M. Inet. C.E., F.1.O., F.C.8. (Lecture IL.). 
Wednesday, December 2, at Spe “ Mechanical Flight, " by Mr. 
Eric Stuart Bruce, M.A. Mr. illiam Napier Shaw, D.Sc , F.R.8., 
will preside. 

THe InstTiToTE OF Marins Enomvemrs.—Monday, November 30, 
at 8 p.m. Demonstration with the CO, Recorder. 

Tus Institution or Oivi ENGINERRS.—Tuesday, December 1, 
at 8 p.m. Paper to be further discussed: ‘Glasgow Central 
Station Extension,” by Mr. D. A. Matheson, M. Inst. O.E. ; and 
Ballot for new Members. —Students’ Meeting, Friday, December 4, 
at 8 p.m. Paper to be read :—‘ The nm and Erection of a 
Plate-Girder Bridge over the River Lea, at Broxbourne,” by Mr. 
L. W. Atcherley, Stud, Inst. C.E. Mr. James C. Inglis, Presi- 
dent of the Institution, will occupy the chair. 

Tue Grovoeists’ Association, Lonpon.—Friday, December 4, at 
University College, Gower-street, W.C., at 8 p.m. The following 
lecture will be delivered :—‘* Personal Experiences of the Jamaica 
Eartbquake of 1907,” by Mr. Vaughan Cornish,” D.S8c., F.G.8. 

THe Society oF ExGIneeRs,—Monday, December 7, at 7.30 p-m., 
at the Royal United Service Institution, Whitehall. ‘‘ Mechanical 
— by Mr. Herbert pe B.Sc. (Engineering) Leadon. 
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THE SAFELY OF THE BLACKWELL'S 
ISLAND BRIDGE. 


THe astounding failure of the Quebec Bridge, 
a structure for the plans of which the recognised 
head of the ultra-American school of bridge design 
was responsible, and the construction of which 
was undertaken by the leading bridge-building 
firm of the States, raised in an acute form the 
question as to whether the American system of 
bridge manufacture, highly ingenious as it is in 
many respects, is well adapted to the satisfactory 
building of structures of exceptional dimensions. 
This doubt gains unexpected force from the reports, 
just published, of two independent inquiries into 
the sufficiency for its designed load of the Black- 
well’s Island Bridge over the East River at New 
York, now on the point of completion. 

The bridge in question is a double-decked canti- 
lever structure, having a total length of 37244 ft. 
between anchorages. There are two river spans, 
the longest being 1182 ft., and the smaller 984 ft. 
between centres. Though, as will be seen, the 
maximum span is much less than at Quebec, the 
designed load was much greater, so that even 
heavier scantlings had to be used than in that ill- 
fated structure. As originally designed, the New 
York bridge was intended to carry, in addition to 
pedestrian and ordinary vehicular traffic, four lines 
of trolley-cars and two overhead railway tracks. 
The maximum possible foot-passenger traffic was 
estimated as equivalent to 75 lb. per square foot 
of the side -walks. On the roadway it was 
considered possible that the load might reach 
100 lb. per square foot, whilst the maximum 
possible trolley car-load was reckoned at 4000 Ib. 

er lineal foot, and that due to the two overhead 

nes at 3400 Ib. per lineal foot. Adding these, it 
ma estimated that the maximum possible live load 
might conceivably reach the figure of 12,600 lb. 
per lineal foot, and for this the structure was 
originally designed. In view of the fact that wee 
total could be attained only under very exce 
tional conditions, it was thought that relative y 


23 | high unit stresses might safely be employed. For 


the tension chord, 3} per cent. nickel-steel eye- 
bars were adopted, the designed working stress on 


29| these being 17.4 tons per square inch. For other 
vag | eye-bars a mild steel (29.5 tons tensile strength) 


was used, whilst for the compression members the 
729| customary American practice was followed by making 
them of extra soft steel, having a tensile strength of 
but 26.8 tons per square inch. The mild-steel 
eye-bars it was pro to stress to 10.9 tons per 
square inch, and the extra soft-steel compression 
members to a limit given by the formula, 


Working stress in pounds per sq. in. = 24,000 — . 


where | = length, and r = radius of gyration. 
aIn the Quebec Bridge report it is stated that for 


x 100, 








intended stress on these extra soft struts amounted 
to fully 10 tons.per square inch. Wind load was 
provided for to the extent of 2000 lb. per lineal 
foot, but no provision was made for snow load, 
which’ is said at times to be very heavy in New 
York. 

The estimated weight of the structural steel- 
work proper, as originally planned, was 37,600 tons. 
A few months after the letting of the contract, 
however, it was decided to make provision for four 
elevated railway tracks in place of two, bringing 
up the intended live load to 16,000 lb. per lineal 
foot. This necessitated the addition of further 
weight to the structure, which, as erected, contains 
47,000 tons of steel in the structure proper, equi- 
valent to 12.6 tons per lineal foot. The “‘ addi- 
tional ” dead load in the nature of subsidiary steel- 
work, railings, gratings, pipes, -kerbing, concrete, 
and the like, a ating 3.26 tons per lineal foot 
more. Hence the total dead 1 amounted to 
15.86 tons per foot-run, and the designed live load 
to 7.15 tons per foot-run. 

After the Quebec Bridge catastrophe doubts 
began to be thrown on the safety of i hat nearing 
__ [completion at Blackwell’s Island, and after some 
pressure from the newspa two Yee 9 
Mr. H. W. Hodge a Doctens’ W. H. Burr— 
were commissioned to prepare independent reports 
as to the safety and adequacy of the structure. 
These have now been published, and concur in the 
opinion that the bridge cannot with safety be called 
upon to carry its designed live load. As it stands, 
it appears that its safe load is not more than one- 
third its designed load; but by removing certain 
portions of the dead load, to the extent of 1200 lb. 
per lineal foot, and by making provision to maintain 
at all times certain minimum spacings between the 
trolley-cars, and also between the trains on the 
elevated tracks, Professor Burr thinks it may be 
loaded up to rather more than half its designed 
capacity. 

hilet American and British bridge engineers 
hold widely divergent views as to criterions of 
safety, and as to good practice in bridge-work, it is 
extremely socunaiadie that both here and at Quebec 
American engineers have blundered on the very 
points to which they attach, in English opinion, an 
exaggerated importance. If there was une thing 
more than another which American engineers 
agreed in emphasising, it was the accurate calcula- 
tion of the stresses in the different members of a 
bridge. In fact, the difficulty of doing this with 
exactitude has been the sole point they have been 
able to urge against the superior practical efficien 
of double-intersection trusses and riveted wor 
generally. Yet it appears that both at Black- 
well’s Island and at Quebec errors of the first 
magnitude have been made in this relatively simple 
matter. At Quebec the actual stresses would have 
exceeded the designed stresses by as much as 20 per 
cent. in some cases, whilst at Blackwell’s Island 
the overstress is even larger, amounting to no less 
than 33 per cent. in one important member, whilst 
265 per cent. is exceeded in many other cases. 

is excess is particularly serious in view of the 
extremely high working stresses provided for, no 
reduction of these being made by the use of a 
fatigue formula. Stresses of 9 to 10 tons per 
square inch on mild steel ma 7; be safe in large 
bridges, but only for parts subject to very small 
ranges of stress. At Blackwell's Island, it will 
appear, this range was by no means inconsiderable, 


the ratio of minimum stress being 0.68. American 
lnaXLMUuU Stress 

bridge engineers, for the most *part, we know, 

rofess to disbelieve in fatigue, an incredibility due, 
in the main, to the fact that they sre for the most 
part civil engineers or professors, and not mechanical 
engineers. They certainly appear to have much 
greater confidence in certain theories as to the resist- 
ance of materials than is usual here. Most of them 
definitely hold that calculated stresses may safely 
approach the so-called elastic limit, and, on the 
other hand, not a few assert that material once 
strained beyond this limit is ruined. The latter 
statement is disproved by daily experience in every 
shipyard in the country, and the former requires 
ror | qualification and the recognition of many ex- 
ceptions before it can be taken as an entirely ade- 
quate guide to the proportioning of scantlings. In 
his report Professor Burr now suggests that maxi- 
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mum stresses should for the future be limited to 
three-quarters the elastic limit ; but there are cer- 
tainly many cases where even this would prove 
unsafe, as there are others in which the limit may be 
exceeded without risk of fracture. In short, the 
necessity for judgment has not yet been eliminated 
in connection with the design of structures. Un- 
fortunately, it is not easy to put judgment ‘‘ into 
figures,” but it is this necessity for judgment which 
is responsible for the scarcity of the best class of 
mechanical engineer, and goes far to account for the 
comparative ill-success of the ‘‘techniker” in this 
department of his activity, as compared with his 
apparent usefulness in the simpler arts of in- 
dustrial chemistry and metallurgy. We remember 
a striking instance of the value of such judgment 
not many years ago. A certain design was pro- 
pesed for the main lever of a large testing- 
machine, but the customer, a very eminent en- 
gineer, refused to accept it. Figures were offered 
ar that this design was not only stronger, 

ut also stiffer than the type demanded instead ; 
but, whilst the figures were not disputed, the cus- 
tomer refused to yield. Not many months after, a 
lever constructed to the rejected design nearly 
caused a very serious accident by smashing whilst 
in use, but by good luck the operator escaped 
unhurt. In short, there is much in structural 
engineering that cannot be put into figures, but 
which, nevertheless, cannot with safety be neg- 
lected. Many structural details of the Blackwell’s 
Island Bridge seem inadequate to English eyes, 
the design of the main compression members 
being certainly less rigid and substantial than it 
might be. In general arrangement they resemble 


those of the Quebec Bridge, but with heavier 
latticing. The type, in spite of its cheapness, 
seems, however, weak. A model of one of the 


Quebec chords, but with 4 = 26, and more strongly 


? 
latticed, failed at 14.3 tons per square inch. We 
are strongly of opinion that a well-stiffened box 
section, having only the same amount of material 
in it, would have a higher ultimate strength. In 
fact, American engineers seem to have attached so 
much importance to the elastic limit as to consider 
any margin of strength beyond this unnecessary. 
A good design, however, will have a reserve in the 
plastic strength of the material, even after the 
elastic limit has been locally exceeded from some 
accidental cause or other. 

The inadequacy of American designs for struts 
has probably originated in the system there in 
vogue of calling for competitive plans and tenders. 
In designs of all kinds it is necessary to arrange 
& compromise between the best conceivable and the 
cheapest possible. Where the designer is not the 
tenderer the compromise is not unlikely to lean 
towards an excess of cost ; but where the contractor 
prepares his own designs on a competitive basis he 
is liable to be forced towards the cheapest system of 
construction that will pass muster. This considera- 
tion will go far to account for the unmechanical 


character of the compression members now being | P® 


used in some large American bridges. 

Another noteworthy and objectionable feature is 
the use of extra soft metal for struts, which ap 
to be wholly due to the desire to adopt the primi- 
tive process of punching plates instead of drilling 
them. A 27-ton steel may, no doubt, be excellent 
for the furnace-plates of a boiler, but the struts 
of a large bridge may well be built of steel having 
a tensile strength nearer 40 than 30 tons per square 
inch. In fact, the upper limit is fixed rather by 
the difficulties of drilling the harder metal than 
by any doubt as to the inherent suitability of such 
material, once in place, for the purpose in view. 
Even for ship-plates, which must be capable of 
withstanding considerable punishment, Lloyd's per- 
mit the use of a 31-ton steel 





THE ELECTRICAL INDUSTRY AT 
HOME AND ABROAD. 

Ir has long been a common-place that the natural 
development of the electrical industries has been 
greatly handicapped in this country by the action 
of well-meaning, but ignorant, politicians, who, 
by the Tramways Act of 1870 and the Electric 
Lighting Act of 1882, put an effectual end to any 
hope that Great Britain would play the same part 
of pioneer in the heavy electrical industries that 
she did in so many other branches of industrial 
enterprise. The view of those who object to legis- 
lation of the type aforesaid is, however, often mis- 





understood, and perhaps still oftener misrepresented. 
They are not infrequently pictured as complaining 
merely that less kilowatts per head are installed in 
light and power-stations at home than in countries 
under the guidance of statesmen more enlightened 
in industrial and commercial matters. This condition 
of affairs, even if true, would constitute an objec- 
tion of quite minor importance, since a delay of a 
few years in the mere instalment of plant is trivial 
in comparison with the life of the community. 

But the above-mentioned supposititious grievance 
does not really exist, since, hampered as the engi- 
neer, the man of deeds, has been by the politician, 
the man of words, the supply of electricity is more 
ample, better, and cheaper here than it is in Ger- 
many. This interesting fact is clearly established by 
Mr. W. M. Mordey in the inaugural address which 
he delivered on the 19th inst. as President of the 
Institution of Electrical Engineers. Dividing up 
the towns of the two countries into three classes— 
viz. :—(a) Towns of over 350,000 inhabitants each, 
(b) towns of between 100,000 and 200,000 inhabi- 
tants, and (c) towns of 10,000 to 20,000 inhabitants 
—he finds that in large towns in Germany the cost 
of electric energy is twice as muc A ys unit, and 
the consumption half as much per head, as in similar 
towns here, though the difference in cost of coal is 
insignificant. In medium-sized towns the price iu 
Germany is 33 per cent. higher than here, but the 
consumption is about the same per head; whilst, 
finally, in small German towns the price is 40 per 
cent. higher, with the same consumption per head. 
A noteworthy point about this comparison is the fact 
that in spite of lower wages and longer hours the 
labour cost in large German town is even higher 
than that of our somewhat pampered municipal 
workmen. This, however, is much in line with 
what one has heard elsewhere. British employers 
often envy the high discipline of German workmen, 
due to their rigid military training, but Abriman 
never neglects to put his own spoke into the 
wheel of Ormuzd, and the higher discipline of the 
man from the ranks has to be paid for by a lessened 
efficiency in his work. In confirmation of this an 
eminent engineer, having large works both in Ger- 
many and Switzerland, has declared that though 
the German works were the more modern and the 
Better equipped of the two, the Swiss workmen 
did 20 per cent. more work per head and fully 
earned their higher wages. It is very interesting 
to see this independent estimate confirmed by the 
figures collected by Mr. Mordey. 

Most of the British towns, and all the German 
ones selected by Mr. Mordey for inter-comparison, 
have municipal power and light stations. In the 
former country it is evident that an attempt is 
being made to run the electrical undertakings 
for the benefit of the ratepayers as a whole, and 
not for that of the particular section (generally 
the better to do) which makes use of the electric 
light. This accounts largely for the higher charges 
per unit, the average gross profit in German large 
towns, in spite of high generating costs, being 11.4 
r cent., in place of 7.9 per cent. in the correspond- 
ing British towns taken for comparison by Mr. 
Mordey. This resolve to make those that benefit 
» Lage electric light pay for the luxury no doubt 

0 goes far to account for the smaller use of the 
current in Germany than here, where it has been 
the practice to supply residents in the well-to-do 
quarters with current at rates which do not remune- 
rate the ratepayers as a whole for the risks taken. 
This remark applies with special force to the under- 
takings of the Metropolitan Borough Councils, 
which show a gross profit of but 5.8 per cent. on 
the capital expended. Since in general wholly in- 
adequate provision is made for the fact that plant 
wears out or becomes obsolete long before its cost 
is extinguished by the sinking fund, this gross 
return must be considered unwarrantably low. 

Of course, in many respects, a comparison with 
Germany is not entirely a fair test as to the degree 
in which development has been hindered here by 
ill-judged legislation, since that country also suffers 
much from bureaucratic methods of managing public 
industrial enterprises. At the Dublin meeting of 
the British Association, indeed, serious doubts 
were thrown on the status of the much-lauded 
system of State railways. A fairer comparison could 
be drawn with the United States, but here very 
large allowances have to be made for higher rates 
of wages and a greater general cost of living. From 
this point of view the Chicago figures given by Mr. 
Mordey are certainly remarkable, since that city is 
universally recognised as one in which it is especially 





expensive to live. In spite of high wages, however, 
current for lighting purposes is supplied in Chicago 
at the rate of 3.52d. per unit, as compared with an 
average rate of 3.27d. per unit for London, and an 
average of 3.22d. per unit for six large representa- 
tive British towns. For power supply the Chicago 
charges are relatively higher, being 2.08d. per unit, 
as against 1.73d. for London, and 1.004. for other 
large towns here. 

In addition to his comparison of electric-lighting 
statistics, Mr. Mordey also made one of the tram- 
way systems here and in Germany. The ¢apital 
expenditure per head on tramways is much the same 
in the towns of the two countries, and so far as large 
towns are concerned, the amount of travel is also 
much the same, though in the case of smaller towns 
we have an advantage of 18 per cent. The revenue 
per inhabitant is practically identical, but it appears 
from Mr. Mordey’s figures that the service offered 
is much better there than here, double the number 
of car-miles being run. The German cars have, in 
fact, a capacity of only 33 passengers, as against 
about 50 as an average figure here. In spite of the 
more frequent service offered, however, the average 
fare per passenger is only 9 per cent. greater 
in the larger German towns than in correspond- 
ing British cities, whilst in smaller towns it is 
144 per cent. more. It would seem, therefore, that 
substantially lower wages must be paid in the Father- 
land. Summing up, it appears from Mr. Mordey’s 
figures that the total electric power installed in 
Great Britain amounted to 983,181 kilowatts, equi- 
valent to 21.8 watts per inhabitant. In Germany 
the corresponding figures are 612,652 kilowatts 
and 9.1 watts per inhabitant. 

Mr. Mordey referred in his address to the reso- 
lutions passed by a committee appointed by the 
Institution of Electrical Engineers five years ago to 
report into the condition of the electrical industry. 
One of these resolutions embodied the statement 
that though our countrymen had been amongst the 
first in inventive genius in electrical science, its de- 
velopment in the United Kingdom was in a back- 
ward condition as compared with other countries. 
Some appear to hold that such facts as have 
been brought forward by Mr. Mordey show that 
this resolution was devoid of any sound basis in 
fact. Such a conclusion would, however, be wholly 
unwarranted. The committee in question origi- 
nated under a very depressing set of conditions. 
Though we had both the men and.the money 
necessary for the work, legislation hindered the 
natural growth of large electric power and tramway 
stations in this country. When, finally, the ex- 
perimental period being completed, it became 
possible to finance important electric tramways 
here, the machinery requisite had to be imported 
from abroad, and, indeed, much of the earlier tram- 
way work was carried out under the direct super- 
vision of American engineers. To a country which 
had taken the Jead in all other engineering develop- 
ments such a condition of affairs was little credit- 
able, and the Institution of Electrical Engineers 
were fully justified [in appointing their committee, 
and adopting the report of the latter. By a piece 
of undeserved g fortune—another instance of 
the extraordinary luck of the British nation—our 
competitors’ lead in heavy electrical engineering 
was sone discounted by the genius of one Briton 
and the enterprise of another. The design of 
massive reciprocator-driven generating- machines 
had no sooner been brought to practical perfection 
on the Continent and in America than Mr. Parsons 
showed that these were to meet a formidable com- 

titor in the high-speed turbine-driven unit, which 

e had succeeded in perfecting by unexampled skill 
and tenacity during long years of discouragement. 
The arrival of a new era was established beyond cavil 
by the boldness of Mr. W. H. Lindley in ordering 
a 1000. kilowatt unit for Elberfeld. To him, there- 
fore, belongs the honour of giving Mr. Parsons a 
fair chance of showing the capabilities of the new 
type of plant when built on a reasonably large 
size. Owing to this piece of good fortune the lead 
our competitors had established in the design and 
construction of large units was, to a large extent, 
wiped out, and it soon became commercially un- 
remunerative to instal Continental or American 
machinery in British power-stations. The gener- 
ally unprosperous condition of the heavy elec- 
trical manufacturing trade in this country seems, 
nevertheless, directly attributable to the circum- 
stance that private enterprise being discouraged 
during the necessary pericd of experiment, the 
process of growth was unduly restricted during this 
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period, and as unnaturally forced later on, when it 
at last became evident that the pioneer risks had no 
longer to be faced. We are now unquestionably 
suffering from the reaction following this period of 
sudden ex ion. 

The politician, of course, prefers to attribute the 
fact that most of the modern improvements in 
heavy electrical engineering have imported 
from abroad, in place of being the product of native 
talent, to a lack of scientific and technical educa- 
tion, and not to his own disposition to — 
private a as a species of theft, a view which 
was amusingly exemplified in connection with the 
recent Bill authorising a great central power-station 
at Barking. This scheme to provide the Londoner 
with cheap light and power was described as an 
attempt ‘‘ to lay an intolerable burden” on the 
citizens of the Metropolis. Why the provision of 
cheap light and power should be considered a burden 
rather than a benefit requires for its elucidation the 
peculiar mental development of the politician, since 
it is not obvious to the simple-minded engineer. It 
is probable that the attempt will not be renewed. 
Capital is no longer cheap, and the financial success 
of the venture was, we think, extremely doubtful, 
so presumably intending investors have gained 
rather than lost by the obstructive tactics of an 
opposition, which has destroyed in succession so 
many schemes for providing the Metropolis, on 
— lines, with cheap supplies of power and 
lg ° 





NEW BRITISH WARSHIPS. 


Durine the week the Admiralty have made good 
progress with the apportionment of naval work 
provided for in the Estimates for the financial year 
ending in March next; but in view of Tuesday 
night's debate in the House of Lords, and of 
indirect criticism in the House of Commons, there 
is no question that much dissatisfaction prevails, 
owing to the delay in the laying down of battleships 
to meet the strength in modern ships in foreign 
navies early in 1911. Everyone is satisfied with the 
unequivocal statement of the Prime Minister that 
we must have a fleet of capital ships equal to that 
of the two greatest foreign Powers, with a margin 
of 10 per cent. This condition, as we have pointed 
out in previous articles, will be met by our present 
building programme up to the early months of 
1911, but then we shall be excelled unless provi- 
sion is made at an early date for adding to the 
number of ships now in ccurse of construction 
six or seven new capital ships. The Navy pro- 
gramme for next year is, therefore, the subject of 
keen interest, and Earl Cawdor, the late First Lord 
of the Admiralty, Lord Brassey, and others ex- 
perienced in naval affairs expressed during Tues- 
day's debate the strong conviction that several 
battleships should be laid down without delay. 

The two large — » provided under the current 
year’s programme have not been commenced, 
although suitable berths have been vacant for 
some time at Portsmouth and Devonport, and 
although their construction was authorised some 
months ago. The machinery for these ships has not 
yet been ordered, but tenders have this week been 
delivered at the Admiralty from several engineering 
firms in connection with this work. Nor has the 
armour or armament been put in hand, and this 
delay was also animadverted upon in the House 
of Lords on Tuesday. The ordnance firms are more 
than capable of fulfilling all Navy requirements ; 
and, consequently, the official excuse made for 
delays in the past—that very few firms made 
ordnance—was beside the mark. Unless the work 
is given out at a reasonable time it is impossible 
for it to be completed at the requi date, 
irrespective of] the number of makers. Engineers 
know well the enormous capital involved in 
ordnance-manufacturing plant, and sufficient induce- 
ments have not been held out to capitalists in the 
past owing to the small proportion of the expensive 
plant maintained in full work. There seems no 
reason why work for the two capital ships autho- 
rised several months ago by Parliament should not 
have been put in hand some time ago. This applies 
in equal measure to the battleships to be ordered 
next year, and Parliament ought to insist on the 
work being ordered at such a date as will leave no 
doubt of the completion of these ships by 1911, 
irrespective of such inevitable emergencies as labour 

disputes, &c. This year’s new battleship is to be 
of the improved Dreadnought type, and the cruiser 
of the Invincible class, and both will have turbine 








machinery, the former of 23,000 horse-power and 
the latter of 45,000 horse-power. 

The next important ships in the year's pro- 
gramme are six second-class cruisers of about 4500 
tons, 26,000 horse-power, and 26 knots’ speed. 
These vessels are intended to act as scouts, and 
alike in their armament and radius of action they 
will be greatly superior to the 3000-ton scouts 
launched in 1904. ese vessels will cost, apart 
from armament, about 300,000/. each, and it is a 
remarkable fact that the tenders cf the successful 
tenderers varied only by 3 per cent., while the 
higher tenders ranged up to 20 per cent. more 
than the lowest. One of the ships has already 
been put in hand at Pembroke, and the others are 
to be built one each by Messrs. Vickers Sons and 
Maxim, Limited, of Barrow-in-Furness ; the Fair- 
field Shipbuilding and Engineering Company, 
Limited, Govan, Glasgow; Messrs. John Brown 
and Co., Limited, Clydebank; Messrs. William 
Beardmore and Co., Limited, Dalmuir; and Sir 
W. G. Armstrong, Whitworth, and Co., Limited, 
Newcastle-on-Tyne. 

Sixteen destroyers were provided for in the new 
programme, and all of these have now been ordered, 
the prices ranging from about 100,000/. to 120,0001. 
Some discussion has resulted from the fact that 
the Admiralty, while maintaining the displacement 
at about the same total (900 tons), have reduced 
the speed from 33 to 27 knots. At first sight this 
seems a change of serious import, but it is 
not possible to form a definite opinion régard- 
ing the speed without full knowledge, and when 
this is available it will probably be admitted, 
even by the critics, that in service in a seaway 
the new vessels will prove faster than the old. 
It should be remembered that, after experience 
with the light 30-knot destroyers built five years 
ago, the Admiralty introduced what was known as 
the River class, giving them a speed of 25 to 
254 knots. These vessels, launched in 1903 to 
1905, were of stronger build, with a high forecastle, 
and were more heavily armed. They are thus'able 
to continue in a seaway at a higher rate of speed 
than was possible, under the same weather condi- 
tions, with the earlier boats of from 300 to 400 tons 
displacement. The displacement was increased by 
quite 60 per cent., “| almost the whole of this 
was absorbed by the hull, the machinery only 
taking a small proportion of the addition. The 
advent of the turbine suggested a still further ad- 
vance in speed—to 33 knots; and there can be no 
question that these vessels, belonging to the Tribal 
class, have done remarkably well. The actual speeds 
attained on trial ranged from 334 to about 37 knots. 
This was in consequence of the adoption of oil fuel 
as well as of highly-efficient steam-turbines. The 
hull, however, suffered in some measure, a fact 
which will be better appreciated when the relation 
of power to total displacement is taken into con- 
sideration. In the early 30-knot vessels the power 
equalled 16 indicated horse-power per ton displace- 
ment. In the River class this was reduced to 
about 12 horse-power ; in the 33-knot class it rose 
to 18 horse-power per ton, whereas in these new 
vessels there will be a reversion to near the ratio 
existing in the River class. 

Without entering into any question of the 
strategical and tactical advantage of speed, par- 
ticularly in these vessels, it must be accepted that 
speed in a seaway is at least as important as the 
maximum speed in smooth weather. This involves 
some consideration of the function of the destroyer; 
if the vessel is merely to destroy torpedo-boats, 
then the weather conditions assumed in design 
need not be any more unfavourable than that pro- 
vided for by to o-boats. There is, however, a 
tacit understanding that the destroyer will be 
used in certain circumstances for scouting duty, or 
for despatch work, when the maintenance of a 
high speed under adverse sea conditions will be 
of enormous advantage. It would seem, there- 
fore, that what ought to be aimed at in these 
craft as well as in all warships, is a thoroughly 
reliable normal speed, with provision for moderately 
safe overloading of the machinery in extreme emer- 
gency. Fortunately, the steam-turbine admits of a 
far higher degree of overloading than the piston- 
engine, and without forfeiting any measure of steam 
efficiency. That being so, the design of torpedo- 
boat destroyers should be so conceived as to give 
satisfactory normal speed, with mechanical facili- 
ties to deal with abnormal overloads, even if they 
involve risks, In other words, the steam-gene- 
rating plant should have a fairly large margin, 





and the steam-pi should be of vans rintow | 
reg capacity t normal conditions demand. 
his latter point is of considerable importance, 
and in some of the recent turbine-driven ships 
difficulties have been experienced because of in- 
sufficient area of steam leads. In the case of a 
vessel having a margin of heating surface, and with 
large pipes, there would be little difficulty in addin 
to the speed of the destroyer in the ovent o 
emergency justifying great risk by the engineer. 
We therefore hope that although the trial-trip 
speed of these new vessels is to be 27 knots, they 
will have such reserve of power to enable them to 
excel under the courage of their engineering and 
executive officers. It is said that in these vessels 
rovision has not so far been made for oil fuel, 
ut there seems no reason why this should not be 
added by the dockyard authorities after the vessels 
have been delivered. Such an arrangement would 
enable the boilers to be worked normally with coal, 
and with liquid fuel when conditions justified it. 

The sixteen destroyers we have referred to are to be 
built—three each by Messrs. John Brown and Co., 
Limited ; the Fairfield Shipbuilding and Engineering 
Ley ey, Limited ; and Messrs. Cammell, Laird, 
and Co., Limited ; two by Messrs. J. 8. White and 
Co., of Cowes; and one each by Messrs. William 
Denny and Brothers, Dumbarton ; Messrs. R. and 
w. Soetheon, Leslie, and Co., Limited, of New- 
castle-on-Tyne; the London and Glasgow Company, 
Limited, Glasgow ; the Thames Iron Works and 
Shipbuilding Company, Limited ; and Messrs. J. I. 
Thornycroft and Co., Limited, Southampton. 

The Navy Estimates provide for a number of 
submarine-boats, but no information is given as 
to the progress made in connection with these, and 
as the Navy Estimates do not indicate even the 
number to built, a question ought to be put 
in Parliament as to this important matter, espe- 
cially in view of the earnestness with which other 
Powers are proceeding with the building of this 
type of craft. We have either in course of construc- 
tion or completed only 72 vessels ; while France has 
97 ; Russia, 36 ; the United States, 27 ; Japan, 13; 
Italy, 13; Germany, 8; and Austria-Hungary, 6. 
Thus it will be seen that we have a considerable 
deficiency in this new type of vessel, which ad- 
mittedly has enormous potentialities. It would be 
well to have an official announcement at an early 
date regarding the intentions of the Admiralty. 





LONDON TRAFFIC. 

In June, 1905, the Koyal Commission on the 
Means of Locomotion and Transport in London 
issued its report, recommending very strongly the 
formation of a Traffic Board, whose duty it would 
be to give continuous attention to all. questions 
affecting locomotion and transport in London. To 
anyone who takes the trouble to study the ques- 
tion as it is set out in the evidence given before 
the Commission, and in the reports of its advisers, 
this recommendation will probably appear to afford 
the only satisfactory method of dealing with the 
complexities and difficulties of the situation ; but up 
to the present time the Government has taken no 
steps to carry it into execution. A year ago, how- 
ever, perhaps with the idea of ‘‘ doing something ” 
to stay criticism, the Government created a London 
Traffic Branch of the Board of Trade, whose duty it 
is to consider new schemes of locomotion requiring 
statutory authority, so far as they come within the 
scope of the Board of Trade; to collect informa- 
tion ; to pepe an annual report on the whole 
subject of London traffic, for, presentation to Par- 
liament ; and to carry out any additional duties 
which it may be called upon to discharge. The 
first annual report of this Traffic Branch has recently 
been issued, and we are able now to form an idea 
of the work which it may accomplish. 

The report, written by Sir Herbert Jekyll, 
occupies seventy-eight pages of a large Blue-Book, 
the rest of the text consisting of appendices of 
statistical tables, a Home Dales Maiaclandom, and 
reports on German municipal government, with 
special reference to town extensions, and on the 

overnment and extension of Washington, U.S.A. 
t is probable that in future years the report may 
be onten than on the present occasion, for Sir 
Herbert Jekyll has here set himself the task of 
bringing up to date the statistics given by the 
Royal Commission in 1905, thus covering the period 
from 1903 to 1907, and he has further given a good 
deal of space to a recapitulation of opinions ex- 
pressed by that Commission on the various sections 
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of the subject. The report is divided into eight 
sections. inning with a general survey of the 
situation, it proceeds to discuss the adequacy or 
otherwise of the streets and roads and the question 
of street improvements. The facilities for locomo- 
tion are then discussed in four separate sections, 
dealing respectively with public carriages, tram- 
ways, railways, and steamboats. The seventh sec- 
tion is devoted to the regulation of traffic and street 
obstructions, and the final section gives the writer's 
conclusions on the whole situation. 

It is impossible here to discuss all the matters 
dealt with in this report, but that is, perhaps, un- 
necessary, a8 so large a { of the text con- 
sists of quotations from the report of the Royal 
Commission, with which our readers are, no doubt, 
already familiar. We will therefore confine our 
attention to some of the more important points, 
and to the new statistical information which is now 
made public. The first thing which impresses the 
reader is the immensity of the problem presented 
by London traffic. There is a steady demand for 
new facilities for locomotion, and when these are 
provided the remedy is but temporary, as they soon 
are taxed to their utmost limit by the growth in 


ers growth largely created by these new. 


acilities, so that there is no finality in solution of 

the problem. Thus, for example, we find that in 
1901 the number of passengers carried by local rail- 
way companies, tramways, and omnibus companies 
was 972,465,682, and as the estimated population 
of Greater London in that year was 6,806,296, this 
gives 142.9 journeys per head in the year. In 
1907 the numbers are 1,280,840,179 ngers 
for an estimated population of 7,217,939—that is, 
177.5 journeys per head in the course of the 
year. hese figures do not include the whole 
of the omnibus traffic, nor do they include the 
cab traffic, or the large suburban traffic of the 
trunk railways. If these be included, the esti- 
mated journeys per head of population are given 
as 200 for 1901, and not less than 300 for 1907. 
From these figures two conclusions are drawn: 
first, that the population tends to move outward 
from the centre; and, second, that the t in- 
crease in the facilities for movement which has 
taken place in recent years has stimulated the 
travelling habit of the people. 

Let us see from statistics given in this report 
how these facilities for locomotion have increased 
since’ 1903, the last year for which complete 
statistics were given in the Report of the Royal 
Commission. One naturally turns first to the old 
familiar vehicles, the cab and the omnibus, and one 
is at once struck by the change which has been 
effected here by the introduction of mechanical 
traction. The following table gives the number of 
licenses issued by the Chief Commissioner of Police 
in respect of cabs, omnibuses, and tramway-cars 
for the years 19°03 and 1907 :— 


| Hackney Carriages. Stage Carriages. 
Four- 


Tramway 
Wheeled. | ars. 


Omnibus. 
| 
| 

Ld 
a 
+ 
> 


1908) 7499 | 3905 
1907 5962 3866 


Two-Wheeled. 


Animal. 


34! 


. Mechani- 


$ 13 | 3686 1143| 576| 1719 
1205 3762 | 404 1768) 2172 


Thus, while the four-wheeled cab is holding its 
own fairly well in the competition—largely on 
account of its convenience for those travelling with 
luggage to railway stations—the hansom cab is 
being rapidly displaced by the motor-cab. The 
motor-omnibus has also replaced to a large extent 
the old horse-omnibus, but this change has for the 
present been checked by thw enforcement of police 
regulations as to noise and vibration, whereby many 
motor-omnibuses have been removed from the 
streets. With further improvements in the engines 
and in economy of working this new type of 
omnibus will advance rapidly in public favour. 

The increase in tramways is also to some extent 
shown by the figures in the above table, but it may 
be more strikingly presented by other figures given 
in the — In 1903 the length of line open for 
traftic in Greater London was 327.47 miles died 
track, and the number of passengers carried was 
394,356,531 ; in 1907 the single-track mileage had 
increased to 553.63, and the (approximate) number 
of passengers carried was 585,695,285. Turning 





next to railways, we find that in 1907 there were, 
in Greater London, 67.2 miles of line more than in 
1903, this increase being accounted for, as regards 
the County of London, by the new tube railways. 
Referring to these new tubes, and to the electrifi- 
cation of the Metropolitan and Metropolitan Dis- 
trict Railways, the report says :— 

‘*These works, coupled with the improvements 
in working which they have rendered possible, 
have had an effect on London traffic for which no 
parallel can be found since the introduction of 
railways. Some idea of the extent to which they 
have stimulated movement is afforded by the fact 
that more than 1200 millions of passenger journeys 
were taken on electrical railways in the course 
of the five years from 1903 to 1907, and that 
70 million more journeys were taken in 1907 than 
had been taken in 1903. Traffic is still increasing, 
and the new lines have not yet had time to develop 
their full capacity.” The public took some little 
time to find out the full advantage offered by the 
tubes, but this is now well known, and the traffic 
receipts show a steady increase. It is, however, 
disappointing to find how far the present returns 
are Tice e figures which would be necessary 
to give even 4 per cent. on the capital outlay. 
The Royal Commission pointed out the evil of 
undue burdens being placed upon railway under- 
takings, and suggested that municipal authorities 
should be empowered to assist. Sir Herbert 
Jekyll now points out that, far from that sug- 
gestion being acted upon, burdens have been put 
upon the tube railways which they can ill-afford to 
bear. The rates and taxes upon the electric rail- 
ways for the half year ending December 31, 1907, 
amounted to 81,1681. ; three of the tube railways 
paid in the same half-year 15,5721. in rates and 
taxes and showed a net surplus income, after pay- 
ment of fixed charges, of only 93191. ‘‘There 
would appear,” says the report, ‘‘to be some reasons 
for giving special consideration to the case of under- 
ground railways in relation to local taxation. Their 
existence entails no expense upon the localities, and 
even adds totheir rateable value. By taking traffic 
off the streets they diminish the wear of the roads, 
and to some extent relieve the local authorities from 
the expense of costly widenings. Their competitors, 
on the other hand, who use the roads, contribute 
nothing to the rates in respect of such use, while 
in many cases motor-omnibuses depreciate the value 
of property.” 

The t progress made towards the simplifica- 
tion of the traffic problem since the report of the 
Royal Commission is shown by the following con- 
clusions of Sir Herbert Jekyll :—‘*So great has 
been the increase in travelling facilities afforded in 
recent years, not only by railways, but by tram- 
ways and motor-vehicles, that for the moment the 
requirements of the central area have been more 
than met.” What is apparently most needed. now 
is better and quicker communication with the outer 
area of Greater London and beyond, and street 
improvements in London to remove the present 
congestion of traffic. On each of these subjects this 
report has much to say; but we must now confine 
ourselves to one suggestion made in the report, which 
appears open to serious criticism. The Royal Com- 
mission expressed the opinion that the amalgama- 
of the different railway undertakings providing for 
local traffic would be advantageous to the public, 
as well as to the shareholders, as they could be 
worked most economically and with the greatest 
advantage to the public under one and the same 
management. Reference is made in this connection 
to the good results arising from the single control 
of three of the tube railways by the Under- 
ground Electric Railways Company, which also 
controls the District Railway and the London 
United Tramways. Sir Herbert Jekyll now seems 
Pa to go much further than this. ‘‘ It can 

ardly be doubted,” he says, “that an extension 
of the principle of amalgamation to the whole of 
the electric railways and tramways of London would 
be attended with still greater public benefit. It 
might, perhaps, eventually be carried a step further, 
so as to include the Metropolitan omnibus services, 
so that all the public means of locomotion in London, 
with the exception of the trunk railways and cabs, 
might be brought into one comprehensive system 
under single management.” 

To this s ion we must seriously object, and 
we regret that it should have appeared in an official 
report to Parliament without any attempt to su 
port it by discussing its feasibility or its probable 
consequences. Who is to be the single authority ? 





The London tramways are owned and worked by the 
London County Council, and that body has shown 
no desire to hand over this undertaking to any- 
one else. Is it suggested, then, that the railways in 
London should be handed over to the County 
Council? The answer. to this question may be 
found in the Report of the Royal Commission in a 
passage which Sir Herbert Jekyll himself quotes :— 
** As in the past, so in the future, London should, 
as far as possible, rely wholly upon private enter- 
rise for the construction of new railways.” Un- 
ons, then, the tramways also be handed over to 
private enterprise, how is single management to 
be attained? The suggestion is not feasible, having 
regard to present conditions, and it is therefore t 
be regretted that, where there is so much to be 
done which is practicable, time should be lost on 
impracticable suggestions. There are many who 
will pass over practical problems to seize on such 
a recommendation as this, and, finding it in a Blue 
Book, they will use it as if it were the recommen- 
dation of a Royal Commission—and use it in sup- 
port of municipalisation of the railways. 

There is a great mass of statistical information 
to be found in the appendices to the report, and 
there are four very interesting folding charts: a 
map showing street improvements in London ; a 
diagram showing omnibus routes ; a plan showing 
electric railways and electric and horse tramways 
in Greater London ; and a diagram (in two sheets) 
showing the volume and distribution of railway 
passenger traflic. The preparation of this report 
reflects great credit on Sir Herbert Jekyll, and 
shows that much good work may be accomplished 
by this new Traffic Branch of the Board of Trade ; 
but the Report itself gives the clearest proof that 
the Traffic Board, recommended by the Royal Com- 
mission, is very urgently needed, and that delay is 
dangerous. The original obstacle to its formation 
was the Progressive majority in the late County 
Council, which desired that the County Council 
should itself be the Traffic Board, whereas the 
Royal Commission took a very different view. Now 
that the Moderates are in power on the Council, 
this different view prevails there also, and the 
Prime Minister has agreed to receive a depu- 
tation from the Council ‘‘to urge the necessity 
of securing the establishment of a London Traffic 
Board,” on the lines laid down by the Royal Com- 
mission. We hope that Mr. Asquith may be in- 
duced to take up the question seriously and that he 
will not allow himself to be unduly influenced by 
the present minority on the Council, who share his 
views in general politics. Their attitude was 
expressed at the Council meeting on November 17 
by Sir J. W. Benn, when he said that ‘‘ what they 
wanted to recognise was that such a traffic board 
already existed in the Council.” That argument 
shows an utter failure to grasp the elements of the 
problem, but up to the present day its advocates 
have, unfortunately, been able to stop any attempt 
at a solution on the only satisfactory plan of having 
an independent authority to supervise and control 
the whole traffic of London, and to develop a 
thorough and scientific scheme of improvements 
which shall provide for future needs as well as for 
the present. We shall await with great interest Mr. 
Asquith’s reply to the County Council deputation. 





RAILWAY SCHEMES IN PARLIAMENT. 

Tue railway schemes to be brought before Parlia- 
ment next session do not appear to include any 
constructional work of great magnitude, and consist 
chiefly of small extensions, the reconstruction of 
bridges, and the making of roads, &c. The Grest 
Western Railway Company are applying for power to 
make a railway about 1 mile in length in Bucking- 
hamshire, commencing in the parish of Dorton, in 
the rural district of Long Crendon, by a junction 
with a railway authorised by the Great Western 
Railway (New Railways) Act, 1905 (and now in 
course of construction), at a point 22 chains south- 
east of a point in the road leading from Dorton to 
Wotton Station, and 26 chains south-west of where 
the road leading to Wood Siding joins, and ter- 
minating in the parish of Ashendon, in_ the 
rural district of Aylesbury, joining the railway 
of the Great Western and Great Central Rail- 
ways Joint Committee at a point near the level- 
crossing in the parish of Ashendon. They also 
ask for power to construct a railway about 6 fur- 
longs in Tength wholly in the parish of Aynhoe, in 
the rural district of Brackley, in the county of 
Northampton, to commence by a junction with the 
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Oxford and Birmingham Railway at a point 63 
chains north of Aynhoe Station, and terminating 
by a junction with a railway authorised by the 
Great Western Railway (New Railways) Act, 
1905 (and now in course of construction), at a 
point 4 chains north of a point on the road 
leading from Buckingham to Clifton and a little 
north-east of the bridge carrying that road over 
the said Oxford and Birmingham Railway. In 
addition to these, the company desire to construct 
several short railways varying from 1 to 7 furlongs 
in length, to be situated in the parish of Leam- 
ington, in the county of Warwick; in the rural dis- 
trict of Kingswinford, in the parish of East Dean, 
in the county of Gloucester; in the urban district 
of Risca, in the county of Monmouth 5 in the parish 
of Coedfrank, in the rural district of Neath, in the 
county of Glamorgan ; and in the rural district of 
Llanelly, in the county of Carmarthen. Power will 
also be asked to carry out two widenings—one of 
the main line, in the Metropolitan Borough of 
Paddington, between the foot - bridge ee | 
Westbourne Park-passage over the railway an 

Lord Hill’s Bridge ; and the other in the parish 
and urban district of Mynyddyslwyn, in the county 
of Monmouth. The company also desire to carry 
out various other works of minor importance in 
connection with bridges, roads, footpaths, &c. 

The Lancashire and Yorkshire and North-Eastern 
Railway Companies ask for power to make and 
maintain a railway in the parish of Hatfield, in the 
parish of Thorne, and the parishes of Armthorpe 
and > the rural district of Doncaster, in 
the West Riding of the county of York. The 
proposed railway will commence in the parish of 
Hatfield by a junction with the Axholme Joint 
Railway, now in course of construction at the point 
where the latter terminates, at a point about 20 
yards south of where the lane known as Moor-lane, 
crosses the Hatfield waste drain near the Peat Moss 
Litter Works, and terminate in the parish of 
Cantley by a junction with the authorised Dearne 
Valley Railway, now in course of construction. 
Powers for various other minor works will also be 
asked for. 

The North-Eastern Railway Company seek for 
power to construct several short railways in the 
counties of Northumberland, Durham, and York. 
Three of these are in the county of Northumber- 
land, one in the county of Durham, and three in 
the county of York, to be situated in the rural dis- 
tricts of Castle Ward and Tynemouth, in the first of 
these counties ; in the rural district of Whickham, 
in the county of Durham ; and in the county 
borough of Kingston-upon-Hull, in the county of 
York. It is also intended to construct a railway 
and jetty in connection with a proposed railway to 
be made in the parish of Sculcoates, in the county 
borough of Kingston-upon- Hull. 

The North - West London Railway Company 
appeal for power to construct a railway commenc- 
ing by a junction with Railway No. 1 authorised by 
the North-West London Railway Act, 1899, in or 
under Edgware-road, at a point 10 yards or there- 
abouts northwards of the junction of North-street 
with that road, and terminating by a junction with 
Baker-Street and Waterloo Railway in or under 
Bell-street, at a point 30 yards or thereabouts west 
of Lisson-street. Authority will also be asked for 
power to make and maintain in the counties of 
London and Middlesex variations of the Railway 
No. 1, previously referred to, by constructing such 
railway between the respective points presently 
to be referred to in station tunnels of a diameter 
not exceeding 30 ft. -The first of these variations 
is to be.between. points-in or under Maida Vale, 
respectively situated 60 yards ‘southwards and 60 
yards northwards of the junction of St. John’s 
Wood-road with Maida Vale, and the second varia- 
tion is to be between points in or under Maida Vale 
situated 60 yards southwards and 60 yards north- 
wards of the junction of Abercorn-place with Maida 
Vale. It is also desired to make a third variation 
between points in or under Edgware-road situated 
13 yards northwards of Netherwood-street and 
%0 yards southward of Cavendish-place. 

The Hull and Barnsley Railway Company ask 
‘or power to construct certain new railways in the 
West Riding of the county of York, the first of 
which (No. 1) is to commence in the parish of 
Gowdall, in the rural district of Goole, by a junc- 
ion with the Hull and Barnsley Railway, and 
‘o terminate in the parish of Bentley-with-Arksey, 
in the rural district of Doncaster. It is intended 
that the railway shall pass through or into the 





parishes of Gowdall, Polli nm, Sneith, Cowick, 
Balne, Sykehouse, Moss, Kirk Bramwith, Barnley- 
upon-Don, Thorpe-in-Balne, and Bentley-with- 
Arksey. 

The second railway is to commence in the parish 
of Bentley-with-Arksey by a junction with No. 1 
Railway near its termination, previously described, 
and to terminate in the parish of Sprotbrough, in 
the rural district of Doncaster. This No. 2 Rail- 
way will pass through the parishes of Bentley- 
with-Arksey and Ardwick-le-Street. Four other 
railways are projected, all in the same district, 
joining one another and opening up new areas. 

The London and South-Western Railway Com- 
pany ask for power to construct a railway wholly in 
the county of Southampton, commencing in the 
parish of Eling, in the rural district of the New 
Forest, by a junction with the Southampton and 
Dorchester Railway, at a point 34 chains from the 
footbridge over that railway at Totton Station, 
and terminating in the parish of Millbrook, in the 
rural district of Southampton, by a junction with 
the Andover and Redbridge Railway of the com- 


pany. 

Powers will be applied for by the Barry Railway 
Company to construct a junction railway wholly in 
the county of Glamorgan, which will commence in 
the parish of Van, bya junction with the Rhymney 
Railway near Caerphilly Tunnel, and terminate in 
the parish of ie a junction with a railway 
authorised by the ry Railway Act, 1907, at a 

int not far from the northern end of Caerphilly 

unnel. It is also proposed to deviate certain other 
railways. 

The Great Central Railway Company seek for 
power to construct a railway in the parish of Ince 
and the urban district of Ince-in-Makerfield, in the 
county of Lancaster, commencing by a junction 
with the company’s Wigan Junction Railway, near 
the bridge catrying Green-lane over the said railway, 
and terminating by a junction with the Lancashire 
and Yorkshire Reifwap Company’s Bolton and Bury 
Railway, at a point on that railway 14 chains in a 
north-easterly direction from the centre of the 
bridge carrying that railway over the Leeds and 
Liverpool Canal. It is proposed also to build a 
railway commencing by a junction with the proposed 
railway just referred to, in the parish of Ince, and 
terminating in the county borough of Wigan, at the 
eastern boundary fence of the London and North- 
Western Railway Company’s North Union line at 
about 14 chains from the centre of the Leeds and 
Liverpool Canal, in a south-easterly direction mea- 
sured along the fence. Two other short railways 
are projected to lie wholly in the parish and borough 
of Ashton-under-Lyne, and three in the parishes of 
Edlington and Warmsworth, in the county of York. 

Judging from the fewness and unimportance of 
railway schemes relating to England which are 
brought before Parliament, we are not surprised 
to find that there is also a dearth of such schemes 
relating to Ireland. There are some, but they are 
not of special account. 

The Newry, Keady, and Tynan Light Railway 
Company ask for power to construct a railway 
wholly in the parish and urban district of Newry, 
commencing in the townland of Ballinlare by a 
junction with the Bessbrook and Newry tramway 
at a point about 100 yards measured in a northerly 
direction along the tramway from the points at the 
northern end of the terminal loop of the tramway 
at Newry Station, and terminating in the townland 
of Lisdrumliska, on the quay on the west side of 
the Albert Basin, by a junction with the sidings of 
the Great Northern Railway Company (Ireland) 
at their northern termination. 

Another railway wholly in the same district is 
also proposed, commencing at a junction with 
Railway No. 1 at a point on the quay of the Albert 
Basin, and terminating in the yard of the Newry 
Brick and Stone Company, Limited, on the west 
side of the quay. 

The Midland Great Western Railway of Ire- 
land Company are desirous of constructing two 
railways, the first of which is to commence at 
Toberscanavan, in the townland of Mullaghna- 
breena, in the parish of Ballysadare, in the county 
of Sligo, by a junction with the authorised Sligo and 
Arigna Railway, and terminating in the townland 
of Knockbeg East, in the parish of Ballysadare. It 
will pass through the townlands of Ardcurley, 
Mullaghnabreena, Toberbride, Knockbeg Kast, and 
Collooney. The other railway proposed will com- 
mence in the townland of Mallaranny, in the parish 
of Burrishoole, in the county of Mayo, from a pvint 


near the west end of the up-passenger platform of 
Mallaranny Station, and will tories in the parish 
of Kilecommon, in the county of Mayo, near the 
south-easterly corner of Seaview Hotel. This rail- 
way will pass through, or into, the townlands of 
Mallaranny and Dooghill, in the parish of Burri- 
shoole, and county of Mayo, the townlands of 
Cc Mountain, Bellaveeny, Castlehill, Drum- 

ollagh, Tallagh, Drumsleed, Knockmoyleen, Doona, 

lahnamanragh, Aughness, Tristia, Muingmore, 
Glencastle, Carrowkeel, Bunnahowen, Derrycorrib, 
Toorglass, Corclogh, and Belmullet, all in the parish 
of Kilcommon, in the county of Mayo. 

The Sligo and Arigna Railway Company apply 
for power to construct a railway 3 miles 4 furlongs 
1.76 chains in length, commencing in the town- 
land of Bodorragha, in the ay of Kilronan, in 
the county of Roscommon, by a junction with a 
railway authorised by the Sligo and Arigna Railway 
Act, 1908, at a point about 350 yards from the 
junction of the. public road leading to the western 
side of the Arigna Valley with the public road 
leading from Mountallen to Keadew, measured 
in a southerly direction. The line wiil terminate 
in the townland of Rover Lower, in the i 
of Kilronan, and will pass through or into the 
following places :—Bodorragha, Aghafin, Mullaun, 

ill, Derreenav , Oarrownanalt, Rover, 
Upper Rover, Lower Kilronan, Mountain Agha- 
behy, and Giddaun. The other proposed railway 
is to be only between 1 and 2 furlongs in length, 
and is to be wholly situated in the parish of Kil- 
ronan, in the county of Roscommon. 

Powers are applied for to incorporate a new 
company, to be called the Kilkenny, Castlecomer, 
and Athy Railway Company, and to construct some 
railways in the counties of Kilkenny, Queen’s 
County, and Kildare. The incorporation of another 
company, to be called the Sligo and Bundoran 
Railway Company, is also applied for, and it is 

roposed that this company will construct some 
short railways in the counties of Sligo and Donegal. 





THE STANLEY SHOW. 

Tse thirty-second annual exhibition of cycles 
known as the Stanley Show, opened at the 
Agricultural Hall on the 20th inst. While the 
Hall is well filled with ordinary bicycles of various 
makes, there is little mechanical novelty, the 
bicycle having practically settled down to a standard 
pattern some years ago, the only real change being 
the fairly general adoption of ro By gears, 

Motor cycles, tri-cars, and small cars are also 
represented, the motor bicycle being in the distinct 
majority. These show very little radical change 
in construction, but appear to be rather settling 
down to two classes, the light machine of about 
1} to 24 horse-power, and the heavy one of 5 horse- 
power or upwards; while the moderate weight 
of 34 horse-power is not yer hg much seen as 
formerly. The advantage of the light weight is 
that if it will not go upa hill by itself a very 
moderate amount of soiling will take it up, while 
the very powerful one will go up anything without 

ing at all. The medium-powered one, on the 
other hand, may fail to go up unassisted, and yet 
owing to its weight ing has to be hard to be 
of much help. Of the two, the light weight 
seems much the most useful all-round machine, 
having ample speed for all practical purposes, while 
retaining a great deal of the handiness of the ordi- 
nary bicycle. 

In construction itself there appears to be a very 
distinct improvement in the quality of the work, 
especially as regards the, details and fittings. 
The number of makes exhibited is a good deal 
smaller than has formerly been the case, and prob- 
ably the trade will concentrate in the hands of a 
few makers. Magneto ignition is being very gene- 
rally adopted, and should be a great improvement, 
as accumulators are very unsuitable for the vibra- 
tion of a bicycle, and in many cases the details of 
accumulator ignition have been very bad. 

The tendency seems to be towards a multiplica- 
tion of cylinders, several firms showing very small 
two-cylinder engines, and one a four-cylinder. 
The Motor Reve, shown by the Motor Reve Com- 

ny, Limited, 138, Grays Inn-road, London, 

.C., may be taken as a good example of the two- 
cylinder diagonal type, having the cylinders set 
diagonally, with the connecting-rods working on to 
a common crank-pin, the fly-wheels being inside 
the crank-case. e cylinders are 50 by 70 milli- 








metres (2 in. by 2? in.), and the whoie engine fits 
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inside the diamond frame. Ignition is by high- 
tension magneto, which is driven by a pair of gear. 
wheels, which are both mounted eccentrically to 
their shafts. org a is that = a ure a 
at varying s , and thus produces the sparks a' 
the ca time for the PP ramos) cylinders. The 
machine is belt-driven, with a ratio of 64 to 1 from 
the engine to the back wheel ; this gives a speed 
of about 24 miles per hour at 2000 revolutions. 
The total weight of the cycle complete is stated 
to be 90 Ib. : 

Four-cylinder motor bicycles are shown by the F.N. 
Motor Agency, 106, Great Portland-street, London, 
W., the cylinders being 50 millimetres by 57 milli- 
metres (2 in. by 2} in.), rated at 5 to 6 horse-power ; 
these are probably the smallest-sized cylinders 
used in any engine for real practical work. In this 
engine the shaft is longitudinal and drives by bevel- 
pinion on to the back wheel. Iaguition is by high- 
tension eto on the engine shaft with a distribu- 
tor on the end of the cam-shaft. F.N. single-cylinder 
bicycles are also shown, one having a two-speed 
gear with a friction-clutch, and, in fact, the trans- 
mission of acar. Small though the bicycle-engine 
is, it is worth careful study, as it has habitually to 
run at over 2000 revolutions in the hands of quite 
unskilled people, and is neither placed on springs 
nor sichacal te a bonnet as is the car-engine. It 
has also to be sold at a wonderfully low price. It 
also in most cases has to run without change-speed 
gear. In fact, there is no doubt that the modern 
car-engine is almost entirely the result of the cycle- 
py or ; the essential points of capacity for running 
at high ne and over a very great range of speed, 
the single spark-ignition, light moving parts, and 
throttle contro], &»., which characterise the present 
car-engine having all been worked out on the cycle, 
largely by Messr:. De Dion and Bouton, before they 
were used on cars, 

Tricycles are conspicuous by their absen-e, and 
the tri-car is rare, but there are several attempts to 
adopt the general points of construction of the cycle 
or tr:-car to a cheap four-wheeled car. These cars 
generally drive on to one back wheel so as to save 
the differential gear, and have air-cooled diagonal 
engines, the price being about 1001. Probably in 
a flat countiy these may be found very good value 
for the money, but it may be doubted whether they 
will be permanent types. When the 100l. car is 
pee ae it sens much more likely that it will be 
more of the ordinary type, with all the details very 
carefully considered to reduce the cost of erecting 
and machining. 





Tue EvecrriricaTion or THE St, Crarrn TuNNEL.—The 
newly-electrified tunnel under the St. Clair River on the 
Grand Trunk Lea 4 of Canada was formally opened on 
November 12 Jast. The tunnel, which was first opened for 
traffic in 1890, forms the connecting-link between the 
Western Division at Port Huron, Michigan, and the 
Eastern Division at Sarnia, Ontario, The net length of 
the tunnel is 6032 ft, between portals, and it is formed as 
a ‘‘ tube” of cast-iron sections, 19 ft. in diameter. It was 
excavated by means of shields from each end, shafts being 
sunk on two sides of the river. The electrification has 
been carried out on the single-phase system at 3300 volts 
at 25 cycles. The two generators in the power- house are 
1250-kilowatt three-phase Westinghouse-Parsons turbo- 
machines running at 1500 revolutions. They supply 
three-phase current for the pumping plant, which alto- 

ther is rated at 600 horse-power, and current is taken 

rom one phase for the locomotives and the lighting of the 
tunnel. An overhead conductor is used in the tunnel, 
and the locomotives are capable of exerting a draw- 
bar pull of 50,000 1b. at 10 miles an hour. They can 
start a 1000-ton train on a 2 per cent. gradient if neces- 
sary, and their maximum speed is 35 miles per hour. 
Indicating and recording speed-meters are fitted in the 
cab. The current is collected at 3300 volts from the over- 


head wire, suspended 22 ft. above the track. A sliding 
bow Pantograp trol’ey is used, and the current is trans- 
formed down for the motors. Speed control is artan 
by varying the voltage from the transformers. he 
following are the chief particulars of the locomotives :— 
Length overall .. 4s e i 23 ft. 6 in. 
Height from top of rail to top of roof : 18 ft. 
Height from top of rail to top of pantograph 
bow when lowered .. oe oe +»  1éft. lLin. 
Width of cab overall .. Se he zs o Sas 
Total weight of locomotive, haJf unit, fully 
equipped, this weight being divided prac- 
tically evenly over six drivers .. i 674 tons 
Weight of complete locomotive unit 135 ,, 
Length of rigid wheel-base_ .. os 16 ft. 
Diameter of driving-wheels_ .. ~ ma 62 in. 
Normal speed of train ascending 2 per cent. 
gradient.. ge ‘ ee a .. 10 miles per hour 
Normal speed of train on level in .. 25-80 ,, ~ 


About 4 miles of railway are electrified, equivalent to 
about 12 miles of single track. There are three loco- 





motives, of a power of 1500 ———" gies each. 


No steam locomotives will traverse the tun 


THE LATE MR. EDWARD FIELD. 


WE regret to have to record the death, on Friday 
last, of Mr. Edward Field, of Messrs. Field and 
Morris, 4, Trafalgar-equare, W.C. Although in his 
eighty-fourth year at the time of his death, Mr. Field 
was energetic and actively engaged in his business up 
to the last. During his iifetime his energy led him to 
participate in the development of a large variety of 
subjects, the chief of which, however, were connected 
with the generation and economical use of steam. 
After studying privately he was eent to King’s College 
to complete his general education. He was then 
apprenticed to the London firm of Messrs. Napier. 
is attention turned to the development of steam 
fire- engines just at a time when these appliances 
were merging from rather crude machines into prac- 
tical form, and he was nsible for several of 
the improvements brought about. It was in con- 
nection with the absolutely necessary characteristic 
of being able to raise steam quickly for these 
engines that Mr. Field brought out in the earl 
sixties the well-known Field tubular boiler, whic 
embodied features since adopted very generally in land 
and marine practice. Mr. Field was also associated 
with the late Admiral Jasper Selwyn in the develop- 
ment of a system of liquid-fuel firing for boilers. As 
a consulting engineer, Mr. EKiward Field was con- 
nected with several firms, among them being Messrs. 
J. C. and J. Field, Ltd, 
much time to the Field- Morris system of prime movers, 
employing aerated steam instead of steam alone. 

Mr. Field joined the Institution of Civil Engineers 
as an associate member in 1873, but did not maintain 
his connection with that body during the latter years 
of his life. He was a member of the Institution of 
Mechanical Engineers, having been elected in 1867. 
As a man he was of a as nature, and generous to 
the extent of willingly withdrawing his own claims to 
notice in favour of those of others. 





THE SAFETY OF THE BLACKWELL'S 
ISLAND BRIDGE, NEW YORK. 
To THE EpiTor or ENGINEERING. 

Sir,—I wish to draw your special attention to the 
report of the two expert investigations on the strength 
and safety of this structure, as published in the Hngineer- 
ing News of November 12; also to the editorial in the 
above-mentioned paper, giving the conclusions to be 
drawn from these investigations. They contain informa- 
tion astonishing to the last degree, and of the greatest 
interest to all engineers who are connected with large 
—— construction. The reports may be summarised as 
ollow :— 

The specifications called for a bridge to sustain the 
greatest congested traffic possible on four trolley-tracks, 
and a roadway on one level for four elevated railway- 
tracks and two side-paths on the other level. 

One report shows that the bridge, as built, will, if 
relieved of 1000 1b. per foot-run dead load, sustain four 
trolley-tracks, the road and two side-paths, and that 
the four elevated railway-tracks cannot be used at all- 
The other report shows that, if relieved of 1200 lb. per 
foot-run of dead load, the and side-paths may be 
used, and regulated traffic on the trolley-tracks and 
trains 1000 ft. apart on two elevated railway-tracks. It 
also shows that, although the specified maximum stress 
is to be 24,000 lb. per squsre inch (without allowing for 
wind, snow, and secondary stress, now recognised to be 
too high by even American engineers), the stresses in 
many of the members of the structure were loaded, as 
called for in the specifications, would be 30,000 lb. per 
square inch (134 tons), and that some of the eye-bars 
would be s beyond their elastic limit. 

This causes the Engineering News to rightly call for an 
investigation to show how it was that the Department of 
Bridges of New York came to make euch errors, whereby 
thousands of people might have been killed, should this 
bridge ever have been loaded to the extent called for in 
the specifications. 

I am, Sir, yours faithfully, 
Puitie P. Brown, A.M. Inst. C.E. 

November 24, 1908, 

(This subject is referred to in our leading article.— Ep. E.] 





**G@UESTS’ LAW OF COMBINED STRESSES.” 
To THe Eprror or ENGINEERING. 

Srr,—Mr. Edward C. Moyle puts quite clearly a theory 
which I have for a long time believed correct, but of 
which we have as yet no experimental proof, except in 
the case of ductile materials. I am, Lowever, not with- 
out hope of getting experimental results with brittle 
materi I should especially be grateful to any firms 
who will supply me with either, or both, brittle and duc- 
tile materials for my tests. The Birmingham Small-Arms 
Company has given me some assistance. I should be 
only too glad to hear from any of your readers who will 
help in this matter. 

his correspondence has demonstrated that our know- 
ledge of the behaviour of ductile materials under stress is 
increasing. Somany correspondents have, however, com- 
pletely failed to understand the actual case of the crank- 
shaft that I shall, in a future issue of your journal, confine 
myself to an explanation of that case only. 

« r” and others may be interested to know that 
Mr. Scoble has su me with full information re his 
tests. Mr. Kirkaldy has also very kindly offered me cer- 


In recent years he devoted | bars, 





and deal fully with the eubjest i bef 

y wi e subject in a lore a tech- 
nical society in a few months. Will Professor Carus 
Wilson be kind enough to let me have a copy of his 
interesting results ? would thank you, Sir, for the 
hospitality of your columns and your correspondents for 
their very kind courtesy. 


hope to gather together all evidence 


Yours faithfully, 
- A. Smiru. 
East London College, University of London. 


To THe Eprrog oF ENGINEERING. « 

Srz,—I have read the very apenas | correspondence 
on the above subject which has appeared in your various 
issues since July 10 last. 

P ly, I welcome Mr. Smith’s able article as ¢ x- 
planatory of a law which has been established by cxperi- 
ments resulting in ‘‘the complete overthrow of two 
accepted theories, and the entire revision of the formu) 
and practice affected by them,” which “‘is probably 
unique in the history of engineering ” It is to 
be regretted that hitherto the more general practice in 
engineering has been to establish theories by academic 
reasoning only, and to leave the experimental results to 
support the theories if they can, and if not, so much the 
worse for the experimental results. This practice has in 
the past led to considerable controversy between mathe- 
maticians and soya tai to great want of uniformity 
in our text-books, even when stating the most elementary 
data upon which the science of engineering is based. For 
example, I note that your correspondents have confined 
their remarks as regards torsional stress to solid cylindrical 
, Submitting the ordinarily accepted formula for 
torsion :— 





owe © x 
T =f,Z = fe ig @” 
which, by transpcesition, becomes 
My 
dp 
f= +2 ., 
4 16 @, 


where 
T = the twisting moment, 


Z = the modulus of seciion = 


d = the diameter of the bar. 
Je = the shearing stress. 


It seems opportune at this stage to ask how the 
problem would be affected by the substitution of hollow 
cylindrical, solid square, and solid rectangular section 
bars, in lieu of solid cylindrical bars; and what are the 
values of the moduli of section in torsion as accepted at 
the present day for the alternative sections named, and 
what is the experimental proof ? 

For example :— 

In Reuleaux’s ‘“‘ Der Constructeur,” 1872, page 45, we 
have the follo table giving the polar moments of 
inertia and moduli of section for solid cylindrical, square, 
and rectangular sections :— 


| 


7 
3 
16 @ 


: Polar Moment Modulus of Section, 
Section. of Inertia Ip Z. 
a 


x 


“a ss 83 
2. | 6 ls 
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In Stoney’s ‘‘ Theory of Stresses,” 1886, pages 242 to 
246, we have the moments of torsional resistance for solid 
round shafts, hollow round shafts, and solid square shafts 
determined mathematically on the hypothesis that the 


ratio f is a constant quantity at different points of the 








cross-section, where f = the torsional unit stress exerted 
by fibres at distance C from the central axis of the shaft, 
and these determinations agree with the valucs of Z, 
given in Reuleaux’s table above, for solid cylindrical and 
solid equare sections; but in regard to these determina. 
tions Stoney adds :— 

“The foregoing theory of the strength of square 


shafts is based on the hypothesis that the ratio d is a 


constant quantity at different points of the cross-section; 
but this is true for circular sections only, and the following 
equation for the stren of solid square shafts is given 
on the authority of M. de St. Venant, who has investigated 
the subject theoretically with care.”* 
“WL = 0.281 fd,” 

where 

W = the weeps producing torsion at the end of the 


ever L, 
L =the length of the lever measured from the 
axis of the shaft. 
f = the torsional unit stress. 
d = the side of the square. 
In ‘‘ Elements of Machine Dasign,” by W. C. Unwin. 
4th Edition, 1882, page 61, we have the same values of 7 


* Rankine’s ‘“ Applied Mechanics,” page 358. 
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for solid and hollow cylindrical bars as given by Stoney, 
followed by :— 
‘For bars of square section, S being the side of 


aes “Z, = 0.281 89.” 


This value of Z for square eections has been copied 
by other authors besides those named, and coupled with 
St. Venant’s name, although Ss. Venant is in no way re- 
sponsible for it. 

In the later edition of Unwin’s ‘‘ Machine Design, 
Part I., 1903, page 92, we have :—“‘The older theory of 
torsion is known to give inaccurate results for sections not 
circular. The following are results for the newer theory. 

‘For bars of square section S being the side of the 


square 
*Z = 0.208 83, 
‘* For bars of rectargular section breadth } and height h 
“7 =2 wh” 
9 


In Lineham’s ‘‘ Text-Book of Mechanical Engineering,” 
9th edition, 1996, page 420, we have :— 

“*St. Venant showed, however, in 1856, that the previous 
methods (Coulomb’s ring theory) were not strictly applic- 
able to any but circular sections, and gave the following :— 

**Moment of square section = f, (0.208 S*),” and on 
page 421 we have :— 

“The strength of a rectangular section was given by 
St. Venant as follows :— 

** Modulus of resistance of rectangular section 


= 0,294 2% 
nb? + h2 

It will be observed that the modulus of resistance of 
rectangular section given by Lineham as due to St. 
Venant does not agree with Unwin’s value given above; 
and although I have before me ‘‘ The Elastical Researches 
of Barré de Saint Venant,” by Karl Pearson, 1889, which 
embraces St. Venant’s ‘‘ Memoir on Torsion,” I am unable 
to find therein any definite confirmation of either of the 
above formule. 

What St. Venant does prove is that the modulus of 
torsional stiffness of a equare bar within the limits of 
elasticity is not truly represented by the polar moment 
of inertia 4 S+ of the old theory given in Reuleaux’s table 
above, but that the true value is 0.843162 of the old 


theoretical value = — S* = 0.14058 S‘; and, further, 


St. Venant gives the modulus of torsion for a square bar 
as 0.20817 S*, as compared with the old theory 


0.2357 S*. 


» 
. 


8 = 
3/2 
Yours faithfully, 


: Henry Foster. 
Greanhill House, Griffithstown, Mon. 





To THE EpitoR or ENGINEERING. 

Sir,—I have been much interested in the discussion 
under the above heading, 2 eee as Mr. Moyle, 
in your last issue, has introduced the effect of the internal 
friction of the material—though in a manner which I 
believe to be incorrect, Thus he says: ‘‘. . . « is deter- 
mined by the angle of fracture 0, which, for cast iron in 
tension, is taken as 35 deg... .” But cast iron does 
not fracture in this manner. The broken surface, as is 
well known, is approximately perpendicular to the direc- 
tion of tensile stress. Whatever theory is adopted, it 
must be in reasonably close agreement with facts. 

The application of the idea of a coefficient of internal 
friction was due originally, I believe, to Coulomb; but 
it is to Hartmann that most of the experimental work is 
due. I have been able ae to obtain a number of 
interesting results, some of which have been published 
in the Proceedings of the Institution of Mechanical Engi- 
neers and of the Royal Society of Edinburgh. The dif- 
ference between the internal-friction theory, as I under- 
stand it, and the maxjmum shear theory is that in the 
latter the yield-point of the material is considered as 
determined by the maximum shearing stress applied to 
the body, but in the former by the minimum resistance 
to sliding within the body. The idea of a minimum 
resistance is more logical than that of a maximum stress, 
however opinions may differ as to the manner of deter- 
mining this resistance. In many cases the difference in 
the results given by the two theories is not great, since, 
according to each, the metal gives way by shearirg along 
sume surface. It is quite certain that neither to 
can be applied in a simple form to all kinds of materi 
under all systems of loading, as the consideration of the 
following points will show :— 

(1) Shearing fractures are obtained when ductile sub- 
stances are broken in tension, and when brittle substances 
(short pieces only) are crushed. Such fractures are not 
usually obtained by applying tensile loads to brittle 
materials, or compressive loads to ductile ones. 

_, (2) Any system of stress which exists in a body during 
the elastic period suffers alteration as soon as there is a 
permanent deformation of the material. 

( 5) eo oe use show a definite yield- 
voint, the most notable excepti i i 
od oe An ceptions being wrought iron 
, (4) No materials are perfectly homcgeneous and iso- 
tropic. Some ap hh these ideal conditions, while 
others are formed of constituents of widely different 
strengths, or show exceptional weakness in certain direc- 
tions, 1 variations in the main direction of slidin 
‘re caused by the random inclinations of the cryst: 


cleavage planes. 
is h for the 


must be made between ductile and brittle substances ; 
from (2) that results will apply strictly — to yield- 
points, and not to breaking strengths ; from ( dpb 
will apply, in general, only to wrought iron and soft 
steel ; while (4) emphasises all this, and suggests that the 
results will not spply with very great accuracy even to 
iron and steel. though the quantitative value of these 
two theories is thus limited, much information of a qusli- 
tative nature may be derived from them. 

I have worked out the minimum resistance to sliding 
for a number of Guest’s test-pieces. In some cases my 
method gave better—that is, more nearly constant— 
results, and in others worse. The figures are not of 
sufficient value to print. It may be more interesting to 
compare some of the results of the two theories, Siet 
t, c, and q be the yield-points in tension, compression, and 
torsion respectively of soft iron or steel. Then, according 


to the maximum shear theory, 

t=c=24q, 
and according to the internal friction theory (u = coeffi- 
cient of internal friction), ° 


t(J/1 + w+ w) =e(VJl + -w)=2q JTF 
And, taking « = 0 14, 
t = 0.76 ¢, t=176¢. 
The equation for the crank-shaft problem, given as 
M, = n/ M2 + T? 
by Guest, becomes, when internal friction is allowed for, 
M, = ae “eg {uM + /(1 + w*) (M? + T} 
= 0.12 M + 0.88 ./M? + 4%, 
if « is taken as 0.14 for iron and steel. This expression 
gives a value for My which is intermediate between those 


of Guest and of Rankine. 
I cannot understand why Mr. Moyle takes ¢ = 0 for 


wrought iron. 
-Yours faithfally, 
G. H. Cexssvee. 


Department of Engineering, University of 
Edinburgh, November 23, 19€8. 





‘*BURNING” BROKEN PROPELLER- 
BLADES. 
To THE Eprror or ENGINEERING. 

Siz,—Inr to the criticisms of the article describing 
the above, will you kindly afford ‘“‘another moplder” space 
to suggest that it will be all for the good of the trade, and 
tend to the yy | of knowledge, if ‘‘A Moulder” 
will describe his method of orming the ‘operation, 
using as an instance the case he mentions of ‘‘ burning” 
on half the blade of a 15 ft. propeller. 

The reason given in the —— article for moving the 
propeller was to use a good blade as a pattern for the 
repair of the damaged one; as ‘‘ A Moulder” does not do 
this, it appears as though it would be necessary, in using 
his method, to have some pattern-work in the form of 
strickles or guides, so as to form a true blade, ‘‘There is 
not much pattern-making for 6d.,” and one awaits with 
interest ‘‘A Mculder’s” demonstration that it is cheaper 
to employ the pattern-maker than to turn the ——_ 
that is, if you will afford space for the description. The 

ractical side of ironfounding is sadly neglected in the 
English engineering Press, the few articles published 
being, as a rule, taken from American journals; and as 
many of the writers in the latter are Englishmen, it 
cannot be said that the scarcity is due to a lack of home 
apy I faithfull 
am, yours faithfully, 
H. SAYERS. 
26, Whitehouse-street, Hunslet, November 22, 1908. 





HOOKES ‘*UNIVERSAL” JOINTS ON 

MOTOR-CARS. 

To THe Eprror or ENGINEERING. 
Si1z,—In connection with the subject of your articles 
concluded last week there is one error in elementary 
mechanics so often overlooked that I venture to 
attention to it. — 

If two shafts inclined to one another be oY by a 
single Hooke’s joint, their relative motion not be 
constant; but if the first shaft has a uniform angular 
velocity w, that of the second shaft will vary between w, 


w cos 0, w, and _” ; in the four quadrants, @ being the 


cos 
angle between the shafts. If this angle be 10deg., the 
variation of angular velocity of the second shaft will 
3 per cent. ; if the angle be 20 deg., the variation is no 
less than 13 per cent., occu twice per revolution. 
In such an arrangement as that shown in Figs. 23 and 
24 of your article, page 699, where a single joint is em- 
ployed, if there be any appreciable angle between the 
gear-box and propeller ts, a more or less jerky motion 
will be transmitted, very bad for the gears and tyres, 
The extreme importance of transmitting motion uni- 
formly is well ised. The teeth of spur-wheels are 
given accurate epicycloidal, involute, or o shapes, 
not to secure rolling contact, as sometimes assumed, 
which can only occur between the centrodes of motion, 
the pitch circles, but to transmit uniform relative motion, 
and a bevel-gear pinion with teeth so irregularly cut 
that the velocity transmitted varied anything like 3 per 
cent. in half a revolution would not be admissible under 
7 circumstances. ; y 

n a word, if two shafts of a main drive are inclined at 





The list might be continued, but is long eno 
ion 


present purpose. From (1) it follows that 





be | expenditure for public wor 


always lel to each other can, of course, be coupled 
by two Hooke’s joints, care being taken that the pivots 
at each end of the centre shaft liein the same plane. The 
accelerations of the two joints then neutralise each other, 
and the first and third shafts have uniform relative 
—. And eg oe ae ee axes meet -' a 
point, but are incli to other at a varyi 6, 
may also be coupled by two Hooke’s joints, hy be 
taken to so suspend them that the centre shaft is always 
equally inclined to the other two. 

Is t, however, that when two shafts at a slight 
angle have to be connected it would be better to use a 
claw-coupling of ange diameter, with many claws, like 
two crown-wheels. Judging by the claw-couplings 
to eoneeee eeranes and rators of - powers, seg 
wear wo’ inappreciable, qoetelly running in oil, 
and the friction negligible. The parts would be fower 
and cheaper, whilst the motion transmitted would be 
uniform. If worth while, the claws, instead of being 
rectangular, could be given the very slight curves neces- 
may to make them correct bevel-w of very obtuse 
angle. 

Yours faithfully. 
H. F, Foutacan. 


Newcastle-on-Tyne, November 23, 1908. 





BEVEL-GEARED BACK AXLES FOR 
MOTOR-CARS. 
To THe Eprror or ENGINEERING. 

Srr,—The series of — just concluded, on the 
above will doubtless be of much service to those engaged 
in the design of motor-vehicles. Back axles have been 
probabl — in many caseson what may be termed 
‘a trial-and-failure principle,” or copied more or less 
entire from a car whose axles are ounpeeed to give satis- 
faction. The conditions governing their design have in 
many instances not been fully considered. 

In the article appearing in your issue of the 6th inst. 
the writer of that article has allowed in the back-axle tube 
a fibre stress of about 13,000 lb. ede ay inch, which 
appears much too high, had. the ding moment been 
considered as arising not from the dead-load carried by 
the axle, plus the weight of the axle alone, but also from 
a force required to overcome the inertia of the axle mass 
when forced to move upwards by the road-wheels sur- 
mounting road inequalities at fair speeds. : 

It would be interesting if the writer of the articles 
would consider the fibre stress produced on the material 


ag 
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of that axle, the stress in which is figured on page 604 of 
that issue under the following conditions:— —_ ; 

Car speed, 35 miles per hour; weights and dimensions 
as given; road-wheels, 34 in. The road is assumed to 
have inequalities—rising, say, 2 in.—the inclination of 
these being 12 deg. from the general level (see sketch). 
the pneumatic tyres being assumed to take or absorb one- 
half the rise; that is, the rise of the back axle’s mass 
centre will be 1 in. 

It may be that the vertical bending moment from the 
force required to overcome the inertia of a mass of 1 cwb., 
assumed to be concentrated at the centre of the length 
of the axle, is, alone, two to three times greater than the 
combined ae ata figured as acting at the centre, 
and about twice those given as acting at the spring-seats. 
Then, under these conditions the material of the axle 
would be stressed to close on its elastic limit. 

It is, however, quite conceivable that much r 
forces than those indicated may occasionally be brought 
on the axle, and it would certainly seem advisable to 
limit the fibre stress to one-half the elastic limit, under 
average running conditions, in such an important piece 


as a back axle. ar 
ours , 
i W. CaMERON. 


Conrracts.—Messrs. George Robson and Oo., Sheffield, 





IT am, Sir, 
Paisley, November 21, 1908. 





1 | have received an order for one of their portable tramway 


track-grinders from the Stalybridge, Hyde, Mossley, and 
Dukinfield Tramways and Electricity Board.—Messrs. 
David Bridge and Co., Castletop, Manchester, are instal- 
ling a foun theles oil-separator at Batley in the Corpora- 
tion Electric Power Station. 


Osyton.—The Ceylon Budget for 
among other matter, for considerable 

298,085 are set aside 
bridges ; for irri- 


Pusiic Works IN 
1909 makes provisi 


for new bridges and repairs to me i 
tion works, Rs. 496,700 are reserved ; for relaying the 
Theos Railway with 80-lb, rails, Rs. 225,817 ; for 
motor-cars for the Government service, Rs. 63,870; and 
for rolling-stock, Rs. 205,300. Among the works charge- 
able to surplus balance Rs. 304,000-has been allocated 
for the utara bridge ; Rs. 382,436 for the Negombo 
railway ; Rs. 48,100 for interlocking and si it; 
Rs. 70,600 for equipping rolling-stock with vacuum-brake 
ar; Rs. 240,114 for improvements on the Y 
Railway ; Rs. 150,000 for the lighting of Nuwara Eliya, 
&c. Notice has also recently been given of a 
ordinance to provide for the raising of a loan of 3,436,854/. 
for use on public works, among which are included the 
following : — Colombo harbour, 800,000/.; irrigation, 
113,3332. ; Colombo drainage, 833,334/.; Ratua rail- 
way, 200,000/.; Colombo stations extensions, 662. ; 
duplication of the Moratuwa and Rajama railway lines, 
180,000/. ; the Manuar railway, 409,254/. ; motor traction, 





any a weg whan x | bad mechanics to cou 
ye “7 single Hooke’s joint. Two shafts which Ee 


120,000/., &c. 
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INDUSTRIAL NOTES. 


THE report of the Labour Department of the Board 
of Trade on the general state of employment and un- 
employment in the United Kingdom is based on the 
following extensive and reliable returns. In addition 
to the 2697 employment returns from trade unions 
used for the chart, 3712 were received from employers 
relating to 1,104,795 —— employed in coal and 
iron-mining, the cotton, woollen, worsted, and other 
textile trades, the building trades, the boot and shoe 
and other clothing trades, and the paper and acer 
trades. Besides these 6409 statistical returns, a large 
number of returns of a non-statistical character were 
received from employers’ associations, trade unions, 
local correspondents, and other sources. These re- 
turns show that employment was, on the whole, much 
about the same as in the previous month. There was 
some decline in the ae building, furnishing, 
and wood-working trades, and an improvement in the 
pig-iron industry. The printing and bookbinding 
trades showed a seasonal improvement. The dispute 
in the cotton industry continued throughout the month. 
As compared with a year ago, employment in all the 
principal industries, except the boot and shoe trade, 
showed some decline. 

The 257 trade unions making returns had a net 
membership of 591,053, of whom 56,200 (or 9.5 per 
cent.) were reported as unemployed, compared with 
9.4 per cent. a month ago and 4.7 per cent. a year ago. 


Employment in coal-mining, though still fairly 
good, showed a slight decline. It was not so good as 
a yearago. The average number of days ped we by 
the pits was 5.23, as compared with 5.34 a month ago 
and 5,64 a year ago. 

In iron-mining employment continued good, and 
was about the same asa year ago. During the four 
weeks the average number of days worked per week 
by all mines and open works included in the returns 
was 5.83, as compared with 5.82 a month ago and a 
year ago. 

In the pig-iron industry employment, though still 
moderate, was better than a month ago. It was worse 
thana year ago. Returns relating to the works of 108 
ironmasters, employing 22,100 workpeople, showed 
287 furnaces in blast, as compared with 277 a month 
ago and 335 a year ago. 

Employment at iron and steel works continued 
about the same as in the previous month. It was con- 
siderably worse than a year The volume of 
employment (i.¢., number ceplapeh-oviibielied by the 
number of shifts worked) at the works from which 
returas were received was 0.5 per cent. less than a 
month ago and 11.2 per cent. less than a year ago. 

Employment in tin-plate and steel-sheet manufac- 
ture continued very good, and was slightly better 
thana year ago. At the works covered by the returns 
447 tin-plate and sheet mills were working, as com- 
pared with 446 a month ago and 444 a year ago. 

In the engineering trades employment continued 
slack, with a considerable amount of short time, and 
was much worse than a year ago. The percentage of 
trade-union members unemployed was 12.7, as com- 
pared with 12.2 a month ago and 4.5 a year ago. 

The shipbuilding trades continued bad, and were 
considerably worse than a year ago. Much short time 
was reported. The percentage of trade-union members 
unemployed was 26.3, as compared with 26.6 a month 
ago, and 11.6 a year ago. 


Employment in the spinning and weaving branches 
of the cotton trade was greatly disorganised during 
the dispute. Apart, however, from the adverse effects 
of the dispute, es in both branches was bad, 
and much worse t a year ago. Much short time 
was worked at the mills which remained open during 
the montb. 

In the woollen trades employment continued mode- 
rate; and was worse than a year ago. Returns from 
firms employing 29,010 workpeople showed a decrease 
of 0.4 per cent. in the amount of wages paid compared 
with a month ago, and of 6.8 per cent. compared with 
@ year ago. 

he worsted trade -was quiet, and woree than a 
year ago. Returns from firms employing 49,396 work- 
people showed a decrease of 0.8 per cent. in the amount 
of wages paid compared with a month ago, and of 6.7 
per cent, compared with a year ago. 

In the liven trade employment continued bad, and 
was worse than a year Returns from firms em- 
ploying 46,521 workpeople showed an increase of 0.9 
per cent. in the amount of paid as com 
with a month ago, and a decrease of 13.9 per cent. 
compared with a year ago. 

Employment in the jute trade continued fair, but 
showed a slight decline compared with a month ago; 
it was not so good as a year ago. Returns from firms 
employing 18,079 workpeople showed a decrease of 
1.2 per cent. in the amount of wages paid compared 
with a month ago, and of 5.3 per cent. compared with 
a-year ago. 

The hosiery trade was quiet in England, and worse 


than a month ago anda year ago; in Scotland it 
continued good, and was slightly better than a year 
ago. Returns from firms employing 18,399 workpeople 
showed a decrease of 2.1 per cent. in the amount of 
wages paid compared with a month ago, and of 5 per 
cent. compared with a year ago. 


Employment in the boot and shoe trades continued 
moderate. It showed little change compared with 
a year ago. Returns from firms employing 62,964 
workpeople showed an increase of 0.2 per cent. in 
the amount of wages paid as compared with a month 
ago, and of 0.9 per cent. as compared with a year ago. 

The other leather trades were bad, and worse than 
a month ago and a year ago. Trade unions with a 
membership of 3403 had 8.5 per cent. of their members 
unemployed, as compared with 8.2 per cent. a month 
ago, and 4.9 per cent. a year ago. 

In the paper-making trades employment continued 
moderate, and was worse than a year ago. Some short 
time was worked. 

Employment in the printing and book-binding trades 
was lock, and worse than a year ago, but showed a 
seasonable improvement. The percentage of trade- 
union members unemployed in the printing trades 
was 5.9, as compared with 7.2 per cent. a month ago 
and 4.9 per cent. a year ago. In the book-binding 
trade the percentages for the same dates were 5.5, 7.2, 
and 3.5 respectively. 


There was little or no interruption of agricultural 
employment. The demand for extra labour was fairly 
good, but it was generally fully met by the supply. 

Employment of dock and riverside labour was mode- 
rate on the whole in London and the other principal 

rts; there was an improvement as compared with 
fast month in London and Liverpool. The average 
number of labourers employed daily at the docks and 
principal wharves in London in the five weeks was 
13,029—an increase of 9.8 per cent. as compared with 
@ month ago, but a decrease of 0.6 per cent. as com- 


pared with a year ago. 


The changes in rates of wages affected 72,200 work- 
people, of whom 300 received advances, and 65,300 
sustained decreases, whilst 6600 had an advance and a 
decrease, which left their wages at the same level at 
the end as at the beginning of the month. The number 
whose w were redu included 38,000 coal-miners 
in Northumberland, 7500 ironstone miners in Cleve- 
land, and 9500 blast-furnacemen and 7500 iron and 
steel workers in various parts of England and Wales. 
The total computed effect of all the changes was a net 
decrease of nearly 1500/. per week. 

Nineteen labour disputes began in the month, as 
compared with 15 in the previous month, and 31 a year 
ago. The total number of workpeople involved in 
disputes which began or were in progress was 133,894, 
or $204 less than in the previous month, and 113,628 
more than in the same month a yearago. The aggregate 
duration of all the disputes of the month, new and 
old, amounted to 3,393,500 working days, or 2,126,700 
more than in the previous month, and 3,264,000 more 
than in the same month a year ago. Definite results 
were reported in the case of 25 disputes, new and old, 
directly involving 6671 persons. Of these 25 disputes, 
six were decided in favour ofthe workpeople, ten in 
favour of the employers, and nine were compromised. 


The report of the Boilermakers and Iron-Ship- 
builders for the current month shows no material im- 
provement in trade, There was even a alight increase 
in the regate number on the funds — 15,789, as 
against 15,705 in the previous month. Of the total, 
11,438 were unemployed; last month, 11,178; on sick 
benefit, 2370 ; last month, 2612; on superannuation 
benefit, 1981 ; last month, 1915. The expenses for 
the month were 16,235/. 10s. 6d.; previous month, 


14,194/. 6s. Sd.—increase, 2040/. 13s. 10d. ; but there | 87° 


were five weeks in the month, and four in the 
month previous, so that the difference per week was 
small. There was a net decrease of 164 in member- 
ship, though 195 new members were admitted ; but the 
losses by deaths and arrears were 359. The accounts 
for the third quarter of the year added to the first two 
show a total decrease in funds of 89,483/. 4s., and it is 
expected that it will reach to 110,000/. by the end of 
the year. This serious decrease in the funds has led 
to a proposal for a revision of sources of revenue, or of 
expenditure, with the view of ensuring a sounder 
financial position. The lines to be taken are not yet 
finally decided upon. Still, the aggregate balance 
on October 1 last was 202,185/. 4s. 9d., of which 
79,3551. 8s. 4d. was due to superannuation account. 


The monthly report of the Associated Blacksmiths’ 
Society is able to announce that there is ‘a further 
decrease of sixteen in the number of members signing 
the vacant-book.’’ Small though it is, it indicates 
some improvement in trade, The corner is turned, so 
to speak ; and it may be that the turn of the tide will 
lead to prosperity in the near future. The income for 
the month showed an increase of 46/. 3s. 6d., but the 





expenditure was large, so that the capital account wa: 

uced to 23,0127. 16s.10d. Tradeintheinland district: 
was reported to be bad, and the bookings in the ship. 
yards were far from satisfactory. In fourteen branches 
employment was ‘‘ improving” to “‘ fair ;” in fourtee: 
‘*bad” or “‘ very bad;” in others “dull,” one “‘declining.’ 


The invitation by the President of the Board of 
Trade to the employers and operatives in the cottou 
trade to a conference for the purpose of considering 
the pro of a sliding-scale, or other means of avert 
ing strikes and lock-outs, is well worthy of acceptanc: 
by all concerned. The idea is not a new one, as 
frequent references have been made to the subject in 
these notes. Asa matter of fact, the representatives 
of the parties concerned have frequently met in con- 
ference with the view of coming to terms. Many pre- 
liminary difficulties have been dealt with and removed, 
but there came a time when the parties differed as to 
the basis to be adopted, neither side being able to 
agree with the other. The basis is the fundamental 
foundation upon which the superstructure must be built. 
That there are grave difficulties in the way of an agrev- 
ment is certain, but they may not to insuperable. 
The employers are. in a better position for deciding 
than the operatives ; the former act as one body repre- 
senting all sections, but the latter act through three 
separate organisations, and, as recently shown, they 
do not —— agree. And yet both parties have long 
acted together under the Brooklands Agreement, with 
mutual benefit and advan The proposal to meet 
in conference will be considered by the parties con- 
cerned, and it is anticipated that it will take place. 
The executive of the Employers’ Federation are almost 
equally divided on the question ; perhaps the Opera- 
tive Cotton planers’ Association are also divided. 
The difficulty would appear to be with the card-room 
hands, the cause of the recent trouble. It is regrettable 
the operatives’ secretary of that body has already 
expressed want of faith in the proposal. That is not 
the way to go into a conference-room. The only 
chance of agreement is by keeping an open mind. 


There are but few indications as yet of any material 
improvement in the iron and steel trades, but one is 
able to see that the trend is more favourable than for 
some time past. According to the latest returns to 
the Labour Department of the Board of Trade thirteen 
furnaces were re-lighted in the pig-iron industry, but 
three were blown out—net increase, ten. Employment 
in iron and steel works increased, though only slightly ; 
it is still far behind what it was a year ago. In tin- 
plate and steel-sheet works there was an increase of 
one mill over a month ago, and of three over a year 
ago. The returns respecting the engineering group of 
trades are far from satisfactory. The proportion of 
unemployed was 12.7 per cent.; previous month, 12.2 
per cent.; a year ago, 4.5 per cent, The proportions 
of unemployed on the North-East Coast were 23.6 
per cent.; previous month, 29.5 per cent. ; and a year 
ago, 8.8 per cent. In the Manchester, Salford, and 
Liverpool districts the proportions were 12.4, 12.3, and 
3.9 per cent. respectively for the periods mentioned ; 
and in the Oldham, Bolton, Blackburn, and Burnley 
districts, 12.2, 11, and 2.8 per cent. respectively ; in 
the West Riding towns, 16.4, 14.4, and 4.8 per cent. 
respectively. Sn the Clyde the proportions were 
23.2, 23.1, and 5.9 per cent. respectively ; and in Kast 
Scotland, 20.8, 19,5, and 5.1 eént. respectively. In 
Belfast and Dublin, 13.8, 13, and 3.1 respectively. In 
the Midlands the proportions were under 10 per cent.; 
in the London district, 8.1, 7.3, and 5.5 per cent. 
respectively. The record is not*an encouraging one. 
It is even less so in the shipbuilding group of trades, 
in which the proportions of unemployed were 26.3 per 
cent. ; previous month, 26.6 ; and a year ago, 11.6 per 
cent. ‘he depression is general, and in some of the 
t centres it is most acute. Still the outlook is 
better than it wasa month ago. In the other iron, steel, 
and metal-using industries trade was bad, slack, or 
dull; in scarcely one was there any great activity. The 
proportion of unemployed generally was 4.2 per ceut. 
in the last two months, as compared with 3 per cent. a 
year ago. But here again the prospects are brighter. 


It is reported that Sir Edward Grey has consented 
to act as arbitrator between the London and North- 
Western Railway Company and its employés. The 
company, it is stated, objects to any one outside the 
company’s employment being permitted to put the case 
for the men. This point, however, is one for the arbi- 
trator to decide. That, at any rate, is the contention 
of the officers of the union. 


Mr. Richard Bell, M.P., has been censured a goo 
deal by the Socialists and others because he refuses to 
accept the conditions of the Labour Party. But 4 
committee of the unemployed in Derby, his own con- 
stituency, last week sent him a resolution of apprecia- 
tion for the work he has done and is doing. The vote 
was unanimous, and the resolution full of hearty thanks 





for bis services, 
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THE RESISTANGE OF MATERIALS TO 
IMPACT.* 


By. T. E. Srawton, D.Sc., and L. Barrstow, of the 
National Physical Laboratory, Teddington. 


Durine the years 1904-5 the authors.were en ins 
research on the resistance of certain kinds of iron and 
steel to reversals of direct stress.+ In these experiments 
the change from tension to compression was gradual, and 
followed an approximately simple harmonic law, special 
care being taken to avoid the subjection of the specimens 
to sudden shock, the effect of which, it was considered, 


Fig.1. impacr rester (izod). 
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would complicate the problem, and might conveniently 
form the subject of another research. } 

Since in ordinary machine practice the stresses induced 
in the moving parts are, in eral, due to a combination 
of shock and gradually applied load, as might happen in 
the case of the crank-pins and bearings of reciprocating 
engines, it appeared to the authors that the determination 
of the relative resistances to sudden shock of the same 
materials as used in the previous work on gradual re- 
versals of stress would, combined with the previous 
results, be of considerable value to the designer. This 
determination ap to be the more urgently required 
since, in the opinion of engineers of such wide experience 
as Messrs. Seaton and Jude,t the proof resilience of a 
material—that is, the maximum work which can be stored 
up per unit volume without permanently deforming it— 
as calculated from statical experiments—is quite unreli- 
able as an index of “‘ useful toughness.” 

A research with this object in view was accordingly 
commenced, and some suitable testing-machines for the 
work were designed and made in the workshop. 

As in the research on alternating stresses, the testing- 
machines were designed for the purpose of carrying out 
endurance tests up to one million shocks or more. Since, 
however, these machines lent themselves equally well to 
the fracture of specimens under comparatively few blows, 
the authors were led to the comparison of the results of 
impact tests which consisted of a number of small 
blows with those consisting of a small number of heavier 
blows, or even of a single blow to destruction. 

The results of this comparison, together with the in- 
terest taken at the present time by engineers in the 
respective merits of impact tests by the ‘‘ single-blow” and 
the ““many-blow ” methods, induced the authors to en- 
large somewhat the scope of the work, so as to include a 

tudy of the development of the changes in the relative 
Shock-resisting properties of materials as the number of 

lows for fracture is increased. In doing this the authors 

«ve no intention of making any comparison of the rela- 
tive merits of the two methods of test, since in their 
opinion such a comparison cannot be made, for the follow- 
ing reasons :— 

An impact test on any given material may be made for 
one of two objects :— 





.” Paper read before the Institution of Mechanical En- 
— November 20, 1908. 

+ erat @ ars on ‘ 
1905-6 vor — 4 gs of the Institution of Civil Kngineers, 


+ “Impact Tests on the Wrought Steels of Commerce,” 
ngs, 1904, Part 4, page 1135. ENGINEERING, 
pages 728 and 765. 
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1. To ascertain if the material is in an abnormal or 

state—that is, is brittle ; or 

2. To determine the resistance to shock under worki 
conditions of the material relative to the resistance o 
other well-known materials. 

It is obvious that the first object will primarily concern 
the steel-maker, who will be naturally anxious nob to 
oepy. Se constructor with dangerous material; and 
that second will concern the engineer or desi of 
machinery, to whom a knowledge of the relative values of 
the true resilience of materials, which are otherwise con- 
structionally satisfactory, is of considerable importance. 

It is further almost obvious that the nature of any pro- 


SINGLE BLOW 
TENSILE IMPACT TESTING MACHINE. 
(N.P L.) 
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posed impact test will de upon which of the above 
objects is in view, since for the detection of brittleness, 
its chief characteristic, which is an absence of permanent 
strain on fracture under impact, will be best brought out 
by a test to destruction, which will involve the least 
amount of energy spent in elastic deformation—that is, a 
single-blow test. in, for the determination of resist- 
ance to shock under cogeemae’ working conditions, the 
test should be one in which the energy d in tic 
deformation is a minimum, since such plastic deforma- 
tion has little relation to its constructional value, The 
proper test in this case would therefore appear to be 
what may be called a ‘‘shock-fatigue” test, involv- 
ing a eye number of pangs ae Som, P a 
seems evident, therefore, _ho compari 

relative merits of two tests which ene different pro- 








perties of the material can be made, but these considera- 
tions do not seem to have been fully a iated in 
ee discussions on the subject, in which there las 

frequent evidence of the opinion-that im tests 
~F, -Single-blow method afford all the information 
which the steel-maker and engineer require for the selec- 
= - the material which is best sui! for endurance of 

ock. 

As the very considerable expenditure in time and 
trouble involved in making fatigue-tests would be saved 
if this assumption were true, the authors decided to 
~~ = the investigation . its validity the — mo 
of the present y selecting materials differing 
widely in Ft lagen and elastic properties, and by 


subjecting them to a varied treatment under impact, so 
that a of ‘useful toughness” for the materials could 
be determined. 


Methods of Test and Testing-Machines Used.—For the 
experiments on the bending of a notched specimen by the 
single-blow method, an Izod impact-tester was kindly 
lent to the Laboratory by Messrs, Avery and Oo., of 
Birmingham, at the request of Captain Sankey, who has 
shown great interest in the present work. 

This machine, which has been fully described* and is 
well known to i is shown Tetanepuationlig in 
Fig. 1, in which is indicated the standard form of speci- 
men and method of estimating the energy absorbed in 
fracture. 

The other form of single-blow impact-tester adopted 
was that which would produce fracture of a plain speci- 
men by direct tension. The machine made in the work- 
shop for this is shown in Fig. 3. The specimen 
is 0.25in. in diameter, 1 in. long, and has shanks at each 
end screwed with a 4-in. Whitworth thread. In testing 
the specimen is screwed ino the base-plate B P, and ab 
its other end is attached to the cross-head OC. This cross- 
head is connected by two side-rods to a piston P, which 
is struck by the falling tup T. This piston is provided 
with a collar at its upper end, which, after the fracture of 
the specimen, engages with the wey ae S P resting 
on the spiral springs SS, which absorb the residual en 
in the tup. is energy appears in the rebound of the 
tup, and is measured on a calibrated scale I. The tup is 
supported before the test by a movable cross-head attac 
to the guides G, and the release is performed by the 
trigger t. The tup is provided with four conical rollers R 
to reduce the friction as much as possible. 

For the comparison of the energy expended in the 
fracture of a specimen in this machine with the work done 
in a static test of a precisely similar specimen, the 
tory 10-ton machine was used, with a special micrometer 
for taking the extension. 

The corresponding static test on the notched specimens 
used on the Izod machine was more difficult, and the 
7. a finally adopted for doing this is shown in 


fa this, two specimens are clamped in the cross-head, 
which is fixed to the shackles of a compression-testing 
machine, facing each other in such a way that the plunger 
bears upon both at points equal to the distance of the 
striking tup from the notch in the impact tester. this 
wayas y down pressure is all that is 
to make the test, the deflections being taken by s micro- 
meter. 

Corresponding to the two machines on the single-blow 
method, two repeated-impact testing-machines were de- 
signed and made, one for ing-impact tests on notched 
specimens, and the other for direct-impact tests on plain 
specimens. 

In the bending-impact tester, which has been fully de- 
scribed,} the turned specimen, 0.5 in. in diameter, with 
a V-notch in hee tage oo en in eo at the oaeem, 
is placed on ife-edges in. apart, and receives blows 
over the notch from a falling tup, which strikes it alter- 
nately at each end of a diameter. To do this the specimen 
is reversed between successive blows by a link motion, 
the details of which will be clear from Fig. 4, page 732. The 
fall of the striking-tup can be regulated from 0 to 34 in., 
and its weight is 4.7 1b. On the fracture of the specimen 
the tup strikes a small bell-crank lever, which breaks the 
circuit of the Sees and thus stops the machine. 
A counter is attached to the machine, which registers the 
number of blows, so that the machine can be left without 
any attention, except for occasional lubrication. The 
maximum speed attained in this form of tester was 100 
blows per minute, which renders a fatigue test up to half 
a million blows a somewhat | process. 

The manner of fracture of = a. whether of 
soft or hard material, is that a is developed on each 
side of the specimen at the bottom of the notch, the two 
cracks comating inwards as the test proceeds. In the 
case of a light blow and many reversals these cracks will 
spread nearly to the centre before fracture occurs, as will 
be seen from the pho’ ph in Fig. 20, 735, which is 
from a specimen of mild steel (0.20 carbon), which broke 
after 50, blows. 

Except for tests in which the number of blows is small 
—that is, less than 100—there is no appreciable permanent 
set in the specimen until within a few blows of the ulti- 
mate fracture. : 

Testing-Machine for Alternating Direct Impact.—In this 
machine the specimen is held by two concentric hard-steel 
sleeves S; and 8, , into which it is screwed and locked, as 
shown on the right of Fig. 5. The blow of the striking- 
tup is always delivered on the inner sleeve, the outer one 
being supported on a rigid steelring R. The change from 
compression to tension is effected by a rotation of the 
sleeves about a horizontal axis between successive blows. 
For the compression blow the inner sleeve is struck at 





* Proceedings, 1904, Fig. 170, Plate 43; and Enciver- 
Inc, September 25, 1903. ’ 
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that end of it which holds the specimen, and for the 
tension blow at the opposite end on the two projections 
P, P, which paes — openings in the outer sleeve. _ 

The outer sleeve is held by the cross-head C, which is 
carried on the bearings B, B at the extremities of the two 
side-rods, working in the side-guides g, g. 

The rotation of the cross-head and sleeves is performed 
in two operations. First, the cross-head is rai ver- 
tically by the two side-cams A, A (which engage with 
rollers on the side rods) to a distance sufficient to enable 
the cross-head in its rotation to clear the ring R. Secondly, 
by means of another cam a and the system of rocking 
levers shown in the figure the cross-head is rotated into 





materials for which the resistance to alteraating stresses 
had already been determined. Unfortunately, the amount 
of this available was not large, and although Sir Robert 
A. Hadfield very aay — for the Laboratory 
another supply of Swedi er steel of carbon con- 
tent varying from 0.16 to 0.6, the = of 
these did not isely agree with those previously. 
It was ‘ore decided to use the remainder of the 
— stock for the experiments on limiting resistance, 
and the new material for the comparison of the one-blow 
and many-blow methods. The description, analyses, and 
results of the tensile tes‘s of the materials used are given 
in Tables I. and II., and for convenience these materials 





and which was practically unavoidable, in order to secure 
the tensile effect of a blow. The most important feature 
of the curves is the remarkable similarity which is seen to 
exist between the impact test and the static test, both for 
the direct tensile tests on plain specimens and for the 
bending tests on notched specimens. _ 

The static tests on the notched specimens presented so 
many difficulties that a marked agreement was hardly to 
be expected, especially in the cases of the low-resistance 
specimens; but the chief characteristics of tke impact 
curves are reproduced so faithfully in the static-te-t 
curves that there seems no reason to doubt that moe 
refined methods of observation would yield results which 


Fig. 4. REPEATED IMPACT TESTING MACHINE FOR BENDING OF NOTCHED SPECIMENS (N.P.L.) 
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its new position, and then lowered on to the ring R. 
The initial motion of the :ross- during rotation is 
made as Dy as possible, so that its inertia carries it 
over the “‘ dead point.” 

The striking-tup T mores os the guide G is actuated 
by the centre cam D, which engages with a hard-steel 


roller on an adjustable cross-head attached to two tail- | mach’ 


rods on the striking-tup. By this means the fall of the 
tup can be varied from 1 in. to 3.3 in. To reduce the 
friction of the tup in the guide as much as possible, the 
former is machined with a spiral fluting to reduce 
the surface of contact. 

‘The machine is driven by a }-horse- power motor through 
a reduction gear, and is provided with an automatic cut- 
out worked by the tup on fracture of the specimen, and a 
counter to ter the number of blows. 

Materials Used in the Research.—As previously stated, 
one of the chief objects of the present research was to 
predict the limiting resistance, under impact, of the 





_ 1 Fb. 





will be referred to in the paper by the numbers attached 
to them in the tables. 


RESULTS OF THE EXPERIMENTS. 

Single-Blow Method.—Sets of specimens were prepared 

from the materials described shovount tested in'the Izod 

ine and the single-blow tensile - impact tester. 
Exactly similar sets of specimens were then subjected to 
the static test in bending and direct tension, and the work 
done in fracture carefully estimated in each case (Fig. 6). 

— results ~ stated in wae ee = opposite, the 

the purpose of comparison are a own graphically in 
Figs. 7 and 8, in which the values of the energy are plotted 
on a carbon base. 

Tt will be noticed that, in the case of the tensile tests, 
the values of the energy absorbed in impact are well 
above the ing values of the work done in the 
static test. This is due to the loss of energy at the sur- 
faces through which the force of the blow is transmitted, 





would make the curves identical for the moderate velo- 
cities of impact here used. 

The conclusion which the authors arrive at frcm these 
tests is that there is no source of weakness brought out 
by single-blow impact tests on plain or notched speci- 
mens which is not revealed by a careful static test. __ 

This is in ce with the results of the previous 
experiments of Professor Hatt,* of Purdue University, 
and of M. Pierre Breuil,+ of the Conservatoire des Arts 
et Mé:iers, Paris. 

Speci 


Many-Biow Megrtuop. 
fi} Bending-Impact Tests on Notched mens. 
(a) Comparison of Results for Varying Number of Blows. 
—For this purpose sets of seven specimens were prepared 


* “Tensile Impact Tests of Metals.” Proceedings of the 
American Society for Testing Materials, Vol. iv., 1904. 

4 - _rce of the Iron and Steel Institute. Supplement 
to 
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from each of the materials, and were tested in the re- 
peated-bending impact-tester. The variation in the 
number of blows for fracture was made by varying the 
fall of the tup, whose weight was kept vonstant for this 
set of observations. 

The results are plotted in Fig. 9, which shows the 
curves, co-ordinating height of fall of tup and number of 


Fig.6. LOAD-DEFLECTION DIAGRAMS, STATIC TESTS 


results obtained by this method is shown in Fig. 10 
(below), in which are plotted ‘the results of the tests on 
30 specimens, all cut from the same bar of ordinary mild 
stee). Three specimens were tested at each setting of the 
tup, and in only one case did the number of blows for 
fracture differ from the mean of the three tests by more 


, than 3 per cent. As the curves in Fig. 9 are not very 
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blows for fracture for each material. The remarkable | suitable for 
uniformity of the results will be evident from the distri- | has been adop 
bution of the dots about the curves of mean position, and | of the blows required to fracture the materials 
throughout the work it was found that these tests could | given number of blows is clearly indicated. For this 
be repeated with only small deviations in the number of | purpose the number of blows for fracture after 10, 100, 
ws Pp 3 per cent. | 250, 500, 750, 1000, 10,000, and 100,000 blows respec- 
This is in marked contras$ to results obtained in previous | tively has been scaled off from the curves in Fig. 9, and 
for each of these cases a curve co-ordinating energy of 
| blow and carbon content has been plotted. 


blows per fracture, which rarely exceeded 


experiments in which the reversal was not performed 
mechanically. A further proof of the aniformity of the 

































represents 10,000 Blows. 


comparison with each other, a hic method 
ted, by means of which the adie onanae 
‘ter a 


These curves, together with the one showing the re- 
sults obtained by the one-blow method in the Izod 
tester, are given in Fig. 11. 

On examination it will be seen that the characteristics 
of the curve for the one-blow method are practically the 
same as those obtained in the many-blow method when 
the number of blows for fracture is not considerable, as 


BENDING-IMPACT TESTS ON NOTCHED 
SPECIMENS ALL PREPARED FROM ONE 
BAR OF MiLD STEEL. 


3 Tests at 


Fig.10 


of 





5000 
Number of 


(880.1) for Fractare. 


bas been previously pointed out by Mr. Izod.* Thus the 
curves for 1, 10,.100, 250, 500, and 750 blows agree in 
giving a relatively high value of resistance for No. 6 
material, and a relatively low value for No. 3 material. 
As, however, the number of blows for fracture increases, 
the elastic resistance, which was inappreciable in resist- 
ing a heavy blow, become more and more apparent, as is 
seen in the in resistance of the higher carbon 
steels, until at 10,000 blows the characteristics of the one- 
blow curve are practically reversed, a in one curve 
corresponding to a depression in the other. 

TaBLe I.—Analysis of Materials Used. 


























. m 7 
gd ia,!g 3 3 
= Description. é ias)| 8 2/8 
8 ja*i a |g |&* 
= as a SE. E ieee 
1 Swedish charcoal iron 0.039 | trace |trace | 0.000 | 0.018 
2 \Commercial Bessemer steel 09.160 | 0.640 | 0.007 | 0. 0.069 
8 Swedish Bessemer steel 0.165 | 9.810 | 0,017 | 0.019 | 0.022 
4 | Mild steel boiler-plate _ | 0.170 | 0.570 | 0.040 | 0.050 
5 |Best English wrought iron’ 0.195 | 0.005 | 0.086 | 0.011 | 0.054 
6 | Swedish Bessemer steel 0.206 | 0.290 | 0.009 | 0.016 0.020 
6a = ” 0.170 | 0.100 | 0.021 | 0.012 | 0.018 
7 se 7s 0.270 | 0.250 | 0,027 | 0.012 | 0,028 
8 oe a 0.414 | 0.820 | 0.036 | 0.012 | 0.017 
8A ‘s nd 0.446 | 0.870 | 0.058 | 0.012 | 0. 
9 | cS 33 0.604 | 0190 | 0.022 | 0.012 | 0.016 
9a | ve 0.645 | 0.260 | 0.062 | 0.010 | 0.028 
10 | Boller-plate supplied by 0.311 | 0.416 | 0.018 | 0.088 | 0.020 
r. Milton 
' 
TasLe II,—Tensile Tests of Materials Used. 
El] ti 
Test No. Yield-Point. |Maximum Load.) “*OP@SI0n on 
tons per sq. in. | tons per sq. in. r cent, 
1 14.46 9.60 pas 
2 24.10 80.10 87 
3 26.80 81.30 27 
4 16.12 28.56 380 
5 17.44 22.80 41 
6 21.80 27.59 38.5 
6A 23.78 28.53 82 
7 80.55 87 28 
8 31.90 41.10 24.5 
8A 28.05 43.75 24.6 
9 31.40 44.20 22 
9A 29.10 47.60 20.5 
10 16.35 81 84 
Taste III. 


Single-Blow Method. 


Bending of Notched Specimens. | Tension of Plain Specimens. 








| | 
| Energ in | Work Done | 





Energy | Work Done 
Material. | Absor in Static | Absorbed in | in Static 

(Izod Test). | Test. Impact. Test. 

ft.-Ib. | ft.-Ib. ft.-lb. ft.-Ib. 

1 12.6 9.1 63.2 45.6 
2 14.2 10.2 79 57.9 
3 1.8 4.8 68.1 48.3 
rs 5.2 7.6 64.7 47.8 
5 6.9 7.3 649 46.9 
6 15.5 11.7 74.1 | 56.2 
7 1.4 3.5 72.9 | 50.2 
8 1.5 2.8 76. 65.8 
9 0.8 1.5 72.1 53.4 





(6) The Limiting Resistances of the Materials.—It was 
hoped that, by | the number of blows for frac- 
ture in this way, it would be possible to arrive at a limit- 
ing blow under which the material would not develop a 
crack ; but it was found that even after a million blows 
this limiting resistance was not nearly reached. This 
experience seems to be in ent with that of Wohler 
in the similar case of the fatigue of bars under al i 
bending stresses, and to be in contrast to the case o 
divect cternating stresses on which the limiting resistance 





* Seaton and Jude, Proceedings, 1904, page 1213. Enai- 
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is reached in about one million reversals. Another method 
of predicting the limiting resistance was therefore ado} 

Thie consisted of subjecting the specimen to a fairly 

number of blows—420,000—after which a section was 
made across the notch on the plane of bending, which 
was polished and etched, and then examined to see if a 
crack had commenced. If so, its depth was measured, 
and another specimen of the same material tested for 
420,000 blows with a slightly less fall of tup, and was 
then cut up and examined microscopically. In this way 
by making a sufficient number of tests, a curve co-ordi- 
nating depth of crack and fall of tup could be plotted, 
and as the least fall observed corresponded to a depth 
of crack of approximately four-thousandths of an inch 
in depth, only a ~— extension of the curve was neces- 
sary to predict the limiting fall for no crack. ing to 





the length of time required for this part of the work, 
these limits were only attained for four materials, which 


a 


BSENDING-IMPACT TESTS 


The limiting values of the energy of blow scaled off from 
the curves in Fig. 12 are as :— 
1: 0.92 : 1.3 :1.5, 


as 0.026, 0.024, 0.033, and 0.038 foot-pound respec- 
tively. 

It will be noticed that, although the experimental 
resiliencies increase in the same order as the theoretical 
ones, the ratio of the highest to the least of these quanti- 
ties is considerably greater theoretically than that found 
by experiment. The authors think it possible that this 
ere is due to the extreme difficulty in detecting a 
crack which has only extended two or three-thousandths 
of an inch into the specimen, which was a difficulty in 
distinguishing between a crack and a boundary between 
crystalline grains. 

2. Direct-Impact Tests on Plain Turned Specimens. 





(a) Comparison of the Resistances.—Owing to the rela- 
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Fig. 12. PREDICTION OF LIMITING 
RESISTANCE DURING BENDING- 
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were specially chosen because their limiting ranges of 
stress were known from the authors’ vious experi- 
ments on alternating stresses, which led a calculation 
to be made of their respective proof resiliencies. The 
curves for these materials are shown in Fig. 12, above, 
from which the limiting values of the energy may 
scaled off. Now, the theoretical proof resilience, or 
maximum work per unit volume, which can be stored u 
in any material under direct or bending stresses within 
the elastic limit is proportional to 

F af 

E 


where f is the real elastic limit of the material; E is 
Young's modulus of elasticity. 
From the known values of f and E, derived from the 


authors’ vious experiments, the values of the proof 
pee ed ge of the four materials —which were a 
wrought iron and steels of 0.2, 0.4, and 0.6 carbon con- 
tent—are respectively as :— 


1 3.0.92 ; 2.5 : 2.7, 
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Fig. 13. 
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(een) Number of Blows to Fracture (Thousands) 

sa | slow speed of the direct-impact tester, it was not 

found practicable to carry out endurance tests with a 
ter number of blows than 50,000. Tests within this 


mit have been made on the same materials as those 
chosen for the prediction of the limiting resistance in the 


repeated-bending im tester—that is, a wrought-iron 
and three Swedoh mer steels of 0.2, 0.4, and 0.6 
carbon content. 


The curves co-ordinating energy of fall of striking-tu 
and number of reversals for fracture are shown in Fig. 1 
The general features of these curves are similar to those 
obtained from the same materials under gradually applied 
alternating stresses, and the resistances increase in the 
same order. From a study of these curves there does not 
seem any reason for doubting that the ee resistances 
are in agreement with those found from the bending- 
impact tests on notched specimens. 

(6) The Changes in the Microstructure of Materials due 
to Impact.—The changes which occur in the crystalline 
ials have already been studied 


in various researches, since their original ereentien by 
Ewing and Rosenhain. In the present work the obser- 
vations made by the authors on ials subject to 
direct alternating stresses have been extended to the case 
of materials subject to ted tension and compression 
due to impact. Although the microscopic study of lines 
of fracture due to impact has received consid e atten- 
tion,* the development of slip-lines due to repeated 
impact has not been previously investigated, as far as 
the authors are aware. 

The , i : mom A the same mg yy the 

orm for t-impact tester, Fig. 

732), except that they were slightly tapered tooesl de 
centre in order to localise the strained region as much as 








* Seaton and Jude, Proceedings, 1904, page 1135. 
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possible. A-~ narrow flat was then made on the surface 
parallel to theaxis. This surface was polished and etched 
and subjected to alternate blows in tension and com. 
pression in the machine, being pericdically removed for 
microscopical examination. e first material used was 
Swedish iron which had been heated to 1000 deg. Cent. 
(1830 deg. Fahr.), and then cooled slowly. Figs. 14, 15, 
and 16, opposite, show three photographs of the surfac: 
of a specimen of this material, taken at intervals during 
the progress of a test. In Fig. 14 a set of slip-lines run- 
ning diagonally across the tal have developed after 
8400 blows, half in tension and half in compression. In 
Fig. 15, which is a photograph taken after 12,000 blows, » 
second set of slip-lines are seen to have developed approxi. 
mately at right angles to the first, and in Fig. 16 is 
seen a still further development of these lines after 
29,000 blows. The Lie ny eventually broke outsid« 
the field photographed. Fig. 17 shows a photograph of 


NOTCHED SPECIMENS. 





0-4 


Percentage Carbon content. 


OG 0 


contenb. 


@ specimen of 0.6 per cent. carbon steel which has been 
heated to 1000 deg. Cent. and slowly cooled, and tested 
as in the previous cases. It will be seen that the line of 
development of the crack unmistakably takes a path 
through the ferrite of the section, whereas in Fig. 18 the 
crack chiefly through the pearlite. As was 
poin out in the paper on alternating stresses, the 
surface does not definitely indicate which of the two 
constituents is chiefly concerned in the fracture of the 
material, although the test number of observations 
seem to point to the ferrite as the weak constituent. 

In each of the preceding cases the re-polishing and 
re-etching of the specimen would have removed all trace 
of the strain, as the lines had not developed into definite 
cracks. When, however, a specimen was broken by 4 
sharp blow, 8 series of lines, or, rather, narrow bands, 
oy mee which had quite different characteristics. Fig. 
19 shows a ph ph of these bands in a sample of 
Swedish iron. © specimen was notched and then 
fractured by a hammer blow. One piece was then 

ished and etched with the result shown. The main 
series of bands runs across the photograph from left to 
right in parallel lines. Traces of two other sets are also 
visible, one approximately at right angles to the first, and 
the other inclined at about 30 deg. from left to right. 
Many of these will be seen to consist of double lines, and 
under high magnification show as narrow bands. The 
bands are not visible before etching, and are not elimi- 
nated by re-polishing and re-etching, this distinguishing 
them from ‘* slip lines.” 

These bands have been described by Messrs. Osmond, 
Frémont, and Cartaud,* under the name of *‘ Neumann 
lines,” and are evidently intimately connected with the 
crystalline structure, and are probably due to molecular 
changes along cleavage planes throughout the whole 
crystal. These lines do not seem to have been found 
except when the specimen has been fractured under im- 
pact, with rupture in a very small number of blows. — 

On the other hand, when failure occurred under fatigue, 
the cracks resulted from the development of the slip 
lines, and the process was the same under impact as 
under gradually-applied alternating stress. 

The Effect of the Dimensions of the Specimen.—In the 
discussion on Messrs. Seaton and Jude’s paper, the great 
desirability of discovering an impact test, the results of 
which should be independent of the dimensions of the 
specimen, was pointed out by several speakers. . 

As the results on the s form of specimen in the 
bending-impact machine could be repeated with consider- 
able accuracy, the authors made a series of experiments 
to determine to what extent these results could be repeated 
on specimens of different sizes. 

From some imi experiments it was found that 








* Revue de Métallurgie, January, 1904, 
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the number of blows for fracture with a given fall-of 


tup— ; : 

(1) Was practically inde lent of the sharpness of 
the V notch when the number of repetitions of the blow 
for fracture was large ; 

(2) Depended on the.ratio of the diameter at the 
bottom of the notch to that of the body of the specimen ; 

(3) Depended on the distance between the knife-edges. 

The effect of the notch was observed by testing two 
similar specimens of the same material, one having a very 
sharp notch, and the other a rounded one, when it was 
found that the number of blows for fracture was tic- 
ally the same for each when the total number of blows 
was about 10;000. 

For the second and most important determination | 








Fic. 14.—After 8400 blows. Magnification = 120 
diameters. 


Figs, 14, 15, 


dimensions to.those of the standard form was 
1:v2, 
and in order to make the conditions as dynamically similar 
as possible, the weight of the tup was reduced to the ratio 
1:272, 
so that with the same height of fall, or velocity of striking, 
the energy of the tup per cubic inch of the specimen was 
the same as in the tests on the standard form. The 
results in tests of over 3000 blows show that the resistance 
of the smaller specimens is somewhat higher than that of 
the ——— form; but it is probable yg with the 
more re experiments now In progress, the agree 
will be found to be very close. a 





Fie, 15.—After 12,000 blows, Magnification = 120 
diameters. 


mering some ordinary mild-steel bar at a low red heat 
initially until nearly cold, in the manner described by 
Mr. Ridsdale in his paper on the production of brittleness 
in soft steel.“ This hammered steel had somewhat re- 
markable qualities, as the mechanical work put on it 
raised its maximum stress from 27.3 tons per square inch 
to 46 tons per square inch, and its elastic limit in tension 
from 18 to 26 tons per square inch. Its resistance to 
impact by the single-blow method when notched was 
exceedingly low, showing a crystalline fracture through- 
ont ; but it could be bent cold and doubled over on itself 
without showing the least signs of fracture. 

Tests on notched specimens of these materials were 
made in the bending-impact tester, and the results are 
|shown in the curves of Fig. 21 (below), together with 








Fie. 16.—After 29,000 blows. Magnification = 120 
diameters. 


AND 16.—Swedish iron, heated to 1000 deg. Cent. (1832 deg. Fahr.), and slowly cooled. 





Fic. 17.—After 5000 blows. Magzification’= 120 
diameters, 


Fics. 17 aND 18. 0.6'per cent. carbon steel, heated to 1000 deg. Cent., ard slowly cooled. 





Fig. 20,—Mild steel (0.20 per cent. C.), after 50,000 blows 
Magnification = 4 diameters. 


three forms of specimen were used. each having the same 
span and diameter at the bottom (0.40 in.) of the notch, 
the body diameters being :— 
0.706 in., 0.50 in,, and 0.40 in. 
From observations made on these it was found that the 
respective energies of the blows to break them after 
0,000 blows were :— 


0.175, 0.275, and 0.55 foot-pounds ; 


) that, per cubic inch of the material, and for the above 
number of blows, the specimen reduced in diameter to 
the value at the bottom of the notch is nine times stronger 
than the one with the largest diameter. 

Further, as was to be expected, the resistance of the 
specimens diminished as the distance between the knife- 
edges increased. 

_ These observations appeared to indicate that, to obtain 
‘he same regults from specimens of varying size, they 
should be geometrically similar in form. 

To test conclusion a series of experiments have been 
made on sets of specimens in which the ratio of the linear 








Fre. 1°,—After 19,000 blows. Magnification = 120 
diameters. 


BENDING- IMPACT TESTS, 
ABNORMAL STEELS. 
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The Many- Blow Method Applied to Brittle or Faulty Mate- 
rials.— Although the investigation of the failure of faulty or 
brittle material under impact forms no part of the present 
work, this question is of such fundamental im ce in 
impact-testing that the authors have considered that 
the results of the methods here described on one or two 
typical cases of abnormal material would be of interest. 
For this purpose a sample of presumably faulty material 
has been- kindly given to the Laboratory by Mr. J. T. 
Milton. This was a _ of boiler-plate 1 in. thick, cut 
from a single-ended boiler 11 ft. 6 in. in diameter, 13 ft. 
long, which, on being red for a test of 300 Ib. per 
square inch to meet the rules of Lloyd’s Register, gave 
out by rupturing nearly from end to end at a of 
270 lb. per square inch.* For the tests on a brittle 
material the authors produced some specimens by ham- 





* For details of this plate, see ENGINEERING, vol. lxxx., 
pages 164 and 195. 7 


Fie. 19.—Swedish iron, fractured at one blow. 
Magnification = 40 diameters. 


Fig.22. 8&NDING-IMPACT TESTS, 
COPPER-ALUMINIUM ALLOYS. 
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the curves given by samples cut from an ordinary piece 
of boiler-plate for comparison. — ji 

It will be seen that the brittle specimens, alshough 
having a very low endurance for comparatively heavy 
blows, have remarkable endurance for lighter blows, 
being considerably tougher under this action than the 
untreated material from which they were.prepared. 

This characteristic is not evident in the tests of the 
faulty boiler-plate, as the curve for it lies everywhere 
well below that of ordinary plate. The difference is also 
well marked in tests made on the two plates in the Izod 
tester, in which the work absorbed by the faulty plate 
specimens varied from 2 to 3 foot-pounds, whereas that 
absorbed by the ordinary plate was from 5 to 6 foot- 


nds. 
PoThe marked feature of this piece of boiler-plate seems 
to be the very low value of the elastic limit when taken 
by a very sensitive extensometer. Using a Marten's 
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mirror extensometer, the elastic lim.t of the faulty plate 
was found to be 8.8 tons square inch. 

General Conclusions.—Tbe general results of the expe- 
riments described in this paper prove, in the opinion of 
the authors, that for the detection of two important 
faults in materials—that is, brittleness and low elastic 
resistance—two distinct tests are necessary, according as 
a weakness in plastic resistance or in elastic resistance ia 
to be revealed. The distinction between the tests to be 
applied will be appreciated from the consideration that 
for the former casa an ay rte ce of energy is necessary, 
which is approximately three hundred times greater than 
that required for the latter. 

The authors are of opinion tha} conclusive evidence has 
been shown that materials which are strong under alter- 
nating stresses are in general strong under those shocks 
which are likely to be _ upon them in ordinary machine 
practice, and not weaker, as seem3 to be commonly sup- 


As regards the general methods of impact-testing, the 
bending test on a notched bar seems to be the most 
searching and the easiest to be made. As the detection 
of brittleness in steel is of supreme importance, the one- 
blow method would be natually the one most used, but 
for the study of the constructional value of a material its 
resistance to impact should be investigated, not at one 
point of the curve, but throughout a considerable range. 
To do this some form of impact-tester should be used in 
which energy of the blow can be varied, and the speci- 
men rotated mechanically. By a series of tests under 
varying strengths of blow, valuable information can be 
obtained, and the results correlated to those given by 
other methods. : ' 

Asan example of this, the.case of two copper-aluminium 
alloys which formed part of a series in Messrs. Carpenter 
and Edwards’ report to this Institution in January, 1907. 
may be taken. The two chosen are those containing 9.9 
per cent. and 7.4 per cent, of aluminium respectively. 

Specimens of these were tested in the bending-impact 
tester, and the results are given in the curves of Fig. 22. 
On examination, it will be seen that these curves give 
practically all the information on the relative resistances 
to shock and alternating stress of those two materials 
which were given in the paper. Thus the upper limits 
of the curves tend to the relative values given by the 
Izod test, the lower limits to those given by the alter- 
nating direct-stress testing machine, and, farther, the rela- 
tive values of the number of shocks for fracture with 
a blow of 2 foot-pounds agree with those determined by 
Professor Arnold in his alternating-bending machine. 
Again, it was found that the limiting resistance of the 
9. od cent. aluminium alloy, as determined in the 
bending-impact teater, was approximately 24 times greater 
than that of a similar specimen of 0.4 per cent. carbon 
steel. Now the limiting values of the stress in alternat- 
ng tension and compression for these two materials have 
been found to be approximately the same, so that the 
difference in impact resistance must be sought for in the 
respective values of the modulus of elasticity. These 
were found to be :— 

0.4 per cent. carbon steel ... 30,000,000 Ib. per eq. in. 
9.9 percent. aluminium alloy 13,500,000,, - 


The ratio of which is 2.2, so that the ratio of the impact 
- memes is approximately that of the respective values 
0 n 

E , 


where f is the limiting stress and E the values of the} mach 


modulus of elasticity. 

This agreement between relative values of impact re- 
pm and relative values of the proof resilience, as 
given by 


2 

4 A per unit volume, 

has been so marked in all these experiments that the 

authors cannot agree with | ton and Jude’s 

conclusion that the ‘‘common in tation of resilience 

has failed in its practical application,” but, on the con- 

trary, believe it to be the best guide for the designer in 

the use of normal materials, of which the real elastic 
limits are known. 

The experiments further showed that steel was a much 
more homogeneous material than it had been recently 
suspected to be, because, if this had not been the case, it 
would have been impossible to repeat so accurately the 
bending-impact tests on a notched bar, which were ad- 
mittedly the most crucial mechanical tests of want of 
homogeneity. 

In conclusion, the authors beg to thank the Director 
of the Laboratory for the facilities he has afforded of 
carrying out the work, and the interest he has shown in 


the progress of the research 





Maeneric Nrraipges.—In trying to produce nitrides 
by heating finely.divided me‘als in a porcelain tube in 
an electric furnace, while a current of nitrogen was 
pasted through it, Schukoff obtained some magnetic 
compounds. He describes his experiments in the journal 
of the Russian Physico-Chemical Society. Magnesium 
and calcium ‘to absorb the nitrogen at 780 deg. 
Cent.; aluminium, titanium, chromium, manganese 
(at 850 deg.) required higher heating ; molybdenum took 
— up traces of nitrogen, and vanadium, iron, copper, 
and tungsten did not combine with ni at all below 
1250 deg. Cent. Manganese absorbed 12 per cent. of 
nitrogen, and this compound proved as magnetic almost 
asiron ; the chromium compound (8 per cent. of nitrogen) 

also magnetic. 


and titanium compound (21 per cent.) were 


* Seaton and Jude, Proceedings, 1904, Part 4, page 1135. 
Also ENGINEERING, vol. Ixxviii., page 728. 





DIFFERENT METHODS OF IMPACT 
TESTING ON NOTCHED BARS.* 


By F. W. Harsorp, Assoc. Royal School of Mines, 
F.LC., of London. 


So many methods of testing steel by impact have been 
suggested by engineers during the last few years that it 
has become a matter of importance to investigate the 
value of these tests as compared with the ordinary tensile 
tests which in the past it has been customary to rely upon 
largely, and also to compare the better-known methods of 
impact-testing with each other, to see which gives the 
most concordant results. i 

The experiments recorded in this paper were under- 
taken (1) to compare the results obtained by different 
methods of impact testing; (2) to see whether such 
tests detected any irregularity in steel not revealed by 
the ordinary tensile tests, and to what extent they were 
in ment with the latter. f 

ith this object in view, three very high class Shef- 
field steels were originally selected, and referred to as 
‘* standard steels,” but as the work proceeded it was con- 
sidered desirable to include a series of steels made by the 
acid Bessemer, acid open-hearth, basic Bessemer, and 
basic open-hearth processes, so that all steels used by 
engineers for structural and. railway work should be 
represented. Tensile tests of all the steels and hardness 
tests by the Brinell method are also ircluded. In all the 
tensile tests automatic diagrams were taken, and three 
are reproduced in Fig. 4. [To appear in a future issue. ] 
Analyses of all the steels are also given in the Appendix, 
Table XIV. [To be published in a future oat 

The methods of impact testing were too numerous to 
allow of all of them being experimented with, but broadl 
Hee methods may be pene pee four or five — . 

aving its supporters, an being more or used by 
different Saleen and metallurgists. The methods of 
testing in common use may be divided as follows :— 

1. One notch in the centre of the bar: two supports: 
fracture effected by a series of blows of a falling weight. 

(Seaton and Jude.) 

2: One notch in the centre of the bar: two supports : 

fracture effected by one blow of a falling weight. 
Frémont.) 

3. One notch not necessarily in the centre : pesergeest: 
fracture effected by one blow on overhung portion from a 
falling pendulam or weight. os “s (Izod. ) 

4. 'I'wo opposite notches not necessarily in the centre : 
one support: fracture effected by a series of blows of a 
falling weight on overhung portion. Brinell. 

5. Same as 4, but with an arrangement for reversing the 
bar after every blow. ( Kirkaldy.) 

In the case of the ‘‘standard steel,” six duplicate tests 
were made on each steel by each method, except ina few 
cases, and in the case of these each was tested at least in 
duplicate, and in most cases four tests were madg, It was 
intended to make six duplicate tests of each, but owing to 
some sets of bars which had been prepared for Brinell 
tests having to be discarded, there was not sufficient steel 
left for more than two tests in'a few cases. 

In all, over forty different steels were e imented 
with by the five different methods. Over bars were 
prepared and tested, and the detailed results for each are 
given in Tables 1X. to XIII., and in the Appendix. 

It will readily be realised that the author could not 
afford to purchase a machine of each type to carry out the 
different experimental tests, so he sought the co o tion 
of the various gentlemen who had designed the different 

ines, and in rT case ya most kindly consented 
to test the samples if he would have them machined to 
the correct dimensions. This arrangement had the great 
advantage that in every case the tests were made by men 
with special experience of the particular method of test- 
ing, and the results from each machine were obtained 
under the best possible conditions. and are far more 
trustworthy than if, after a few days’ experimenting with 
each impact machine, the author had carried out the tests 
himself. In the case of the Kirkaldy tests, though they 
were done under the supervision of Mr. Kirkaldy, the 
author, or one cf his senior assistants, was always 


present. 

It will be seen from the sketches of the test-bars (Fig. 1, 
annexed) that they not only varied in size, but also in the 
form of the notch, and the results would no doubt have been 
more comparable if it had been possible to carry out the 
experiments on bars of identical cross-sectional area at the 
point of fracture, and notched in a similar manner; each 
machine ay has been designed to take bars of a 
special size. No doubt very different results might have 
been obtained had it been possible to use identical test- 
bars for all methods, but the object of these experiments 
was, if possible, to obtain some definite results as to the 
best method of testing, apart from such details as the 
variation in the shape and size of the test-piece or the form 
of the notch, and to compare the different methods in 
actual use. The importance of having a standard test-bar 
is fully realised, but this can only be effectively discussed 
after the method of testing has been decided upon. 

The standard steels were all originally § in. square 
rolled bars, and before porpering the test-pieces the rolled 
bars were all heated for 30 minutes to a temperature of 
620 deg. Cent. (1148 deg. Fabr.), and allowed to cool in 
air to remove any stress due to cold rolling. The test-bars 
from the other steels were all machined from bars of 
approximately the same section, rolled as far as possible 
from ingots of about the same size, so that the amount of 
work on each should be the same. These bars were aleo 
heated to 620 deg. Cent. for half-an-hour, and allowed to 

in air to remove any stresses due to cold-rolling, and 
render them as nearly comparable with each other as 


* Paper read before the Institution of Mechanical 
Engineers, November 20, 1908. 








possible. The bars were all slotted from adjacent por- 


ti so that any irregularity due to segregation should 
be elitninated as & as onsite.’ 

It is well known that above 0.5 per cent. carbon the 
hardness of the steel prevents any reliable results being 
obtained with impact tests, and although a number of 
tests on higher carbon steels were made, they have not 
been recorded in the paper, as they are of no special 
interest. 

Description of the Methods of Testing.—Before pro- 
ceeding to give details of the experiments, a brief descrip. 
tion of the various methods of impact-testing investigated 
is necessary. tage 
(1) Frémont.—In this method the test-piece is machined 
to the size and form shown in Fig. 1. It has a groove 
in the centre and is supported on a bearing at each 
end with the ve downward, and is broken by one 
blow from a falling weight striking it in the centre. 
The residual energy in the weight not expended in frao- 
turing the specimen is measured by allowing the weight 
and broken test-pieces to fall on a steel plate placed 













































































Fig.1, TEST BARS. 
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directly below, the test-bar and supported on two strong 
springs. The compression of these springs so produced 
is measured and recorded by a lever, the short arm of 
which is attached to the steel plate, while the long arm 
is provided with a pointer or pencil which travels over a 
uated scale. he energy required to fracture the 

ar is the difference between the original impact energy 
of the weight, deduced from its mass and height of drop, 
and the residual energy as recorded on the scale. The 
error in reading amounts to about 0 3 kilogramme with a 
10-kilogramme weight, or about ,'; of the energy required _ 
for a fairly tough sample. 

(2) Izop.—By this method a sample of the shape and 
dimensions shown in Fig. 1, with a V notch, supported at 
one end in a clip or vice, and held vertically, is fractured 
by one blow from a swinging pendulum striking the 
overhung portion, the residual energy in the pendulum 
being measured by the arc through which it swings after 
fracturing the sample. This residual energy is recorded 
by as attachment. 

In this method, as in the Frémont method, an exact 
measure of the energy expended in fracturing the sample 
within a very slight error is obtained. 

(3) SzaTon AND JupDE.—In this method the sample of 
shape and dimensions shown in Fig. 1, with a V notch, is 
supported on a bearing at each end, and broken by a 
series of blows from a falling weight striking it on the 
centre. The weight and height of drop can be varied at 
pleasure, according to the class of steel under test. The 
energy absorbed in breaking the samples is calculated into 
foot-pounds. In the case of ductile steels requiring 4 
number of blows, say seventy or more, the actual energy 
absorbed can be obtained to within one blow—that is, ‘sor 
so of the total energy ; but in the case of brittle steels re- 
quiring only one to three blows, the error is still one blow, 
equal at the least to one-third of the total ; or even if one- 
half the last blow be taken as the breaking weight, the 
error would still be one-sixth of the total. 

(4) BringLt.—In this method the sample of form and 
dimensions shown in Fig. 1, with V notches, is supported 
at one end in a suitable block and fractured by a series of 
blows on the overhung portion. The tests may be made in 
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two ways—namely, with the notch either horizontal or | culty in spoiling steel by overheating, but its restoration | the detailed results are given in Table 1X.; the variations 
vertical. In this method, asin that of Seaton and Jude, the-| to its original condition by re-heating is by no means so| per cent. of set are di tically shown in 


force required to fracture the bar is calculated into foot- 
pounds, and the degree of accu depends upon 


easily achieved, and it was realised that the results might 
not be all that was anticipated ; but there could be no 





the number of blows which the steel stands before fract 

In ductile steels the error would be small, but in hard 
steels comparatively large. A very serious objection, 
however, to this method of testing in the case of ductile 
steels is that when the notches are horiz ntal after a few 
blows, but before fracture, the bar bends so much that the 
point A binds on point B, and the test cannot be con- 
tinued. To prevent this the dotted portion shown in 
Fig. 1 was slotted away ; but in the case of the ductile 
standard steels the overhung tion bent over so con- 
siderably that the falling weight striking the inclined 
surface had little, if any, striking force after the first few 


blows, and it was seen thet any results obtained by. this 


method would be most unreliable and misleading, and the | f 


tests were discontinued. This applied, thongh not to the 
same extent, to the tasts with the notches dispo3ed ver- 
tically, and it was decided not to proceed with the tests. 
This was unfortunate, as all the samples had been prepared 
for these tests for all steels, and consequ2ntly were useless, 
and in some cases there was not sufficient steel left to 
prepare more th in two or three duplicates, instead of four, 
for testing by the mstkod used by Mr. Kirkaldy. 

(5) KtgkaLpy.—Ia this case the sample is of the same 
dimensions as that used 2 haps but instead of V notches 
it has two opposite circular grooves, as shown in sketch, 
Fig. 1. The test-bar is supported in a suitable block or 
vice at one end, and fractured by a series of blows from a 
falling weight on the overhung portion ; but after every 
blow the entire block is turned over by a cam attachment, 
so that blows are delivered alternately on each side of the 
test bar. In this method, as in the Seaton and Jude, the 
force required to fracture the bar is calculated into foot- 
pounds, and the degree of accuracy largely depends upon 
the number of blows which are required to produce frac- 
ture ; owing, however, to the reversal after each blow, the 
number of blows required to produce fracture, even in 
very brittle steels, is comparatively large, and conse- 
quently the error is not very considerable, and in mode- 
rately ductile steels is inappreciable. 

Variation on Duplicate Tests. —In considering any 
method of impact-testing, the first thing to determine is 
whether the method can be relied upon to give concordant 
results when testing the same material, and what is the 
maximum variation that is likely to occur. Other things 
ota the method which shows the least variation 
may be taken as the most reliable. 

The next point is to compare the results obtained with 
other methods of testing, for, assuming a method gave 
perfectly regular results, but that these results were 
quite at variance with those obtained by tensile tests 
under @ static load or other accepted method of testing, 
the results would, to say the least, be open to the greatest 
suspicion, and certainly could not be accepted as correct, 
however regular they might be, without a most complete 
investigation. 

These were the firat two points which, in the author’s 
opinion, called for investigation, and with this object the 
three standard steels, all having been duly heated to 
620 deg.{Cent. (1148 deg. Fahr.) for half-ari-hour to remove 
any stresses due to cold rolling, were tested by each 
method of testing referred to. With the exception of the 
Kirkaldy method, six tests of each steel were made by 
each method, and. the detailed results are given in 
Table IX. in the Appendix under the heading of ‘‘un- 
treated steels.” In a separate column are given the 
percentage variations in each method, and this has been 
arrived at by taking the average of all the results in each 
case, and expressing the difference between the highest 
and the lowest of the results as a percéntage of this 
average. In Fig. 2, annexed (column a), these results are 
exp diagrammatically, and the following Table I. 
gives a summary :— 


TABLE I.—Standard Steels. Percentage of Variation 
shown by EKach Method. 


Untreated Steels. 





Percentage Variation for 








Maximum 
Method. Variation 
0.26 | O.82per O.4lper many. 
cent. 0. | cent. C. cent. C. 
Seaton and Jude 15 85 48 48 
Fremont 25 20 38 38 
ee 7 49 64 64 
Kirkaldy (horizontal) 30 13 8 30 
Kirkaldy (vertical) .. 2 14 5 14 


_From these it will be seen that for the softest steel the 
Kirkaldy horizomtal showed the greatest variation, the 
Frémont showed the next greatest variation, and the 
Kirkaldy vertical the least, With the second hardest 
steel, Izod showed much the test variation, and both 
the Kirkaldy methods much the least. With the highest 
carbon of this series Seaton and Jude, Frémont, and Izod 
all gave most irregular results; the Kirkaldy, both hori- 
contal and vertical, being the only- methods giving any 
spproach to regularity. 

; It was considered that before drawing any deductions 
from the above results further tests were desirable, and 
if possible steels of inferior quality, but at the same time 
uniform in themselves, should be used ; and it was decided 
that the best way to attain this object was to take two 
sets of six pieces of each of the three standard steels, and 
by heating them to a temperature of 1230 to 1250 deg. 


Cent. (2216 to 2282 deg. F r.) to arty Se Fp ee! 
and re-heat 

the original 

y no great diffi- 


y, and then take half of these 
them ata lower temperature to restore in 
properties of the steels. There is gen 








tion that the properties of the steel would be dis- 
tinctly affected by the drastic treatment proposed, and 
each set of duplicate bars being subjected to identical 
conditions, they should all be affected in a similar way, 
and when tested by the same methods should give fairly 
concordant results. 4 
Two complete sets of bars, each set sufficient to give 
six duplicate tests by all methods, were therefore pre- 
pared, packed in two wrought-iron .boxes, the lids care- 
fully luted on and screwed down to exclude air as much 
as possible, and both annealing-boxes were heated slowly 
to 1230 deg. Cent; (2246 deg. Fahr.) for one hour. At 
the end of this time one box was removed from the 
urnace, and the bars were cooled as rapidly as possible in 
air. The box containing the other set of bars was allowed 
to cool down slowly to below 600 deg. Cent. (1112 deg. 


Fig.2 DIAGRAM SHOWING EXTENT OF VARIATION FOREACH 
GRADE OF STANDARD STEEL, UNTREATED, OVER- 
HEATEDE RESTORED, BY FIVE METHODS. 

Vertical lines and numbers represent 
_ percentages of varvaton. 
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Fabr.), and then heated u to a temperature of 


ae 
870 deg. Cent. (1598 deg. Fahr.), and held there for three- 
uarters of an hour, when it was allowed to cool slowly, 
the object of this re-heating being to restore the 
forage p dhe their original condition, and thus produce a 
set of intermediate as regards toughness between 
the untreated bars and those heated to 1230 deg. Cent. 
and rapidly cooled. 

It may be of interest to some of the members to know 
that these heatings were done in a small electric furnace 
erected by the Electrical Company. at the works of the 
Westinghouse Brake Company. This furnace is of the 
resistance type, and a f bath of a mixture of barium 
and calcium chloride was employed, which was gradually 
heated by the passage of the current; the annealin 
boxes containing the ——— were completely imm 
in the molten bath, and the temperature of the furnace 
was controlled with the greatest ease to within 10 deg., 
even at such high temperatures as over 1230 deg. Cent. 
In this particular case two pyrometers were kept in the 
bath, one being taken down by the author to act as a 
check upon the works’ instrument and avoid the possi- 
bility of any mistake. The author is greatly indebted 
to the Westinghouse Company for their kindness in 
allowing him the use of their furnace, which is an —— 
tionally useful type for heating small iron or steel article 
where an exact temperature is required ; and when it is 
desired to prevent oxidation, as immersion in the fluid 
bath completely protects the iron or steel bars from the 
action of the air. 

Before proceeding with the tests, a few trial bars from 
the overheated set were tested by impact, and apparently 
little, if any, deterioration had taken place ; it was thought 
that po sibly the complete exclusion of all oxidising con- 
ditions might have prevented the usual Cceterioration 
taking place, so it was decided to subject these bars to 
another heating in the annealing-box in an nner gas- 
fired furnace ; and Sir Robert Hadfield very kindly did 
this for the author at his Sheffield works. In Fig. 3 is 
given the temperature curve, showing that the bars were 
heated for one hour at 1280 deg. Cent. (2336 deg. Fabr.) 
and then quickly cooled. The overheated bars and the 
restored bars were then tested by all the methods, and 





columns } and ¢ (Fig. 2). 
Table II. is a summary of the percentage variations 














for overheated and restored steels 
Taste II. 
Percentage Variation. 
Maximum 
awe | Fovesnaaae 
/ariation 
Overheated. | Restored. in Six 8 
————— of Steels. 
Carbon, per cent. - 0.26 0, 32)0, 41.0. 260, 32 0. 41 
—_s«- ——  —__—_ — 
Seaton and Jude . | 69 5560/60/48 95| 85 
Frémont .. ee .. 80 14, 16 | 57 | 78 100 109 
Izod _" oo .., 85 9 81 2t | 19) 84 35 
Kirkaldy (horizontal) .. 29 59 60 | 26 | 29 20) 60 
2 (vertical) -.| 27 20) 47 86 | 36 | 49 49 


These results are by no means in eement with the 
untreated bars, the variations are much greater, and this 
is especially so in the restored It might at first be 
aesumed that these irregularities were due in a measure 
to the heat treatment, but it is hardly conceivable that 
under the conditions of heating this can be the case, as, 
whatever the effect of heating on the physical condition 
might be, the effect of the treatment dhould be the same 
for all bars of the same steel. To make sure, however, 
that this was so, duplicate tensile and alternating tests 
were made. Professor Arnold very kindly did the alter- 
nating tests at Sheffield, and Mr. Kirkaldy did the tensile 
tests. The results are given in Table III. (page 738), and 
show that the steel is uniform and free from any marked 


irregularity. 
It will be seen by comparison with Table IV. [to sppear 
in a future pcg A ay twice heating—once to 1230 deg. 
Cent. (2246 deg. Fahbr.) for one hour and once to 1280 deg. 
Cent. (2336 deg. mt 9 for one hour—with rapid cooling, 
has actually improved the elongation and contraction 
in area, which are higher than in the original bars, and also 
higher than in the restored bars re-heated to 870 deg. Cent. 
(1598 deg. Fahr.) and slowly cooled. 

This is a most extraordinary result, which is certainly 
entirely at variance with accepted opinions, and sug- 
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gests that heating under non-oxidizing conditions may 
not have such deleterious results on s' as is 


gen 
bars | assumed. The author hopes to be able further to investi. 


gate this interesting Fas , 

The variation in duplicate tests by the same method is 
so important that itis desirable to consider these some- 
what in detail. In the case of the 0.26 per cent. low 
carbon untreated steel we find that the Kirkaldy vertical 
gives the most uniform results, showing a variation of 
only 2 per cent., while the Kirkaldy horizontal gives the 
maximum variation on duplicate tests of 30 per cent., the 
maximum variation shown by the other methods bein 
25 per cent., and the minimum 7 per cent. ; and these 1 
they stood alone might be considered satisfactory as 
approximating to the variation in duplicate alternating 
and tensile tests. If, however, we consider the over. 
heated steels, we find the Seaton and Jude method show- 
ing & mean poraeitee variation of 69 per cent., Izod 35 
per cent., and Kirkaldy methods 29 per cent. and =P 
cent. Turning, however, to the restored steels, we find 
the same methods giving totally different results, and 
instead of the Frémont methods showing the best results 
with a variation of from 20 per cent. to 25 per cent.. we 
get a variation of 57 cent., while the Seaton and Jude 
shows 60 per cent., the Izod method showing relatively 
small variations for this low carbon steel. 

An examination of the 0.32 cent. and 0.41 per cent, 
carbon steels by Seaton and Jude methods gives a varia- 
tion of 55 per cent. and 50 per cent. respectively for the 
overheated, and 48 per cent. and 95 per cent. for the re- 
stored ; by the Frémont method, 14 to 16 red cent. for the 
overheated, and 78 to 109 per cent. for the restored; by 
the Kirkaldy horizontal, 59 and 60 cent. for over- 
heated, and 29 per cent. for the res’ ; and the Kirkaldy 
vertical], 36 and 49 per cent. If we examine each steel, ib 
will be seen that some methods show the greatest varia- 
tion on the overheated bar, others on the restored bars, so 
that there is nothing in the results to suggest that varia- 
tions are due to lack of uniformity in the steels. _ 

To appreciate fully the variable results obtained on 
duplicate tests by the same method, it will be necessary 
to consult the tables giving detailed results, as the per- 
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ge - testing-machine’ for testing accuracy of: workmanship of 
TABLE DC Teens Tees, Sena oe SER Pm eg ee ype 
| ; sliding heads that can be locked at any place on the lengt!, 
Elastic | | SEES Pare | Composition. of the bed. One head is provided with hand-wheel and 
Number! ,5tress, | Ultimate | Elastic | Yield ot ison agg Se ___ | micrometer scale for testing lengths. For testing dia- 
umber! Tons per| Stress. Ratio. Point. 7 Cent, | por Cont meters, &c., a saddle and dial instrument: capable of 
Sq. In. fe | si. SM. _| reading to 0.001 in. is described. 

a “The Static Transformer ” is the title of aneatly-bound 
ee sede Peer little book to hand from the British Electric Transformer 

18.3 2.4 | } | ' | - . . It . 
~{! ies | eae | os | 168 67.2 sz5 |} 0902 | 0.018 | oo | aor | as | Romany: former of wiick the frm own the patente: The 
30 { 16. } $0.9 aoe | = os » . | \ 0.395 0.077 0.032 | 0.019 0.797 —_ 4 copiously ee need = examples of ee 
15. . \ | ’ . . ‘ . pe ' ; oil- transformers of this type, boosters, kiosks, 
15.9 31.5 0.565 | 18.9 57.8 30.5 &c. The process of manufacture is illustrated and de 
 {) iss 321 | O41 | 184 7.8 27 } 409 0.065 | aos | 0015 | 0.487 soribed, and coloared sud other illustrations are given of 

ResTorep. the windings, 

17. 29.8 0.595 18.6 65.6 81.5 To hand from Messrs. A. A. Jones, Pollard and Shipman 
20 {| 17 ; | 30.1 0.564 | 18 64.1 33.5 i} 0.262 -| 0.046 0.044 0.019 0.807 | Limited. Leicester, there comes a pamphlet dealing with 
| 478 83.1 0522 | 187 | 694 30 ‘New Century” machine-tools. The tools in this list 
30 { | a9 | 327 0.548 | 186 | 69.4 30.5 i} 0.325 | 0.077 0.032 0.019 0.797 | in which prices are given throughout, include back-geared 
ws | s20 ase 91.8 er 28 | drilling-machines of several sizes, high-speed tapping 
40 {| as | 338 | 0.680 2L3 516 | ot } 0.409 0085 (| 0.030 0.015 0.487 | drills, radial-arm sensitive drills, multiple-spindle ma 
(need Pew | chines. &c. There are also listed twist-drill grinders, cutter 
y a ines saniea-icatadaiaa ae grinders, &c , cutting-off centering-machines, straighten- 
Alternating Tests made by Professor Arnold — + | CATALOGUES. ing-presses, vices, shaping-machines, lathes, &c. In fact, 














Overheated. | Restored. | 
wo, | ambert | wean | xo | amit | aa 
20 { be Joo. | 20{ | = \ 145 
30 { ton 198 | sof nD 
40{ - Joes | «04 - } 179 


centage variations already referred to are frequently the 
means of such widel merring figures that they are liable 
to be misleading unless the detailed figures are carefully 
examined. It was intended in calculating this per- 
centage variation to have eliminated the highest and 
lowest in each case before calculating the mean average, 
but the great irregularity made it impossible to do so, 
and it was decided it was better to include all with the 
exception of a few special cases which were obviously 
abnormal, and these are marked in the tables with an 
asterisk (*). 

From a consideration of the above it seems reasonable 
to assume that the irregularity disclosed by the different 
methods of imp ct — due to lack of uniformity 
in the material, but 2 , at all events, results from the 
defects of the method of testing, and it is a serious 
question how far methods showing such variations should 
be relied upon by engineers to differentiate between the 
physical properties of different materials. 

(To be continued.) 








Copprr.—The total stock of copper reported on hand 
at the middle of this month was 42,060 tons, which, 
together with 10,775 tons afloat, made a visible supply at 
the beginning of this week of 52,835 tons. The total 
imports from January 1 to date are stated to be 220,416 
tons fine, and the deliveries 191,416 tons fine. These 
figures compare respectively with 164,165 and 164,829 tons 
for the im and deliveries in the corresponding period 
of 1907. Of the stock on hand, 14,930 tons is American 
in Liverpool and Swansea. Of the im this year, 41,787 
tons was American into Liverpool and Swansea, compared 
with 21,332 tons for the same period last year. Simi- 
larly, American imports into France stand for this year, up 
to November 16, at 44,950 tons, compared with 27,630 tons 
last year in the same period. Japanese imports into 
France are 1045 tons to date this year, against 2180 tons 
last year. The consumption of England for the first ten 
months of this year was 66,789 tons fine; of France (ten 
months), 53,607 tons ; of Germany (nine month), 116,162 ; 
other European countries (ten months), 23,420 tons; 
making a total of 259,978 tons fine, compared with a corre- 
sponding figure last year of 201,826 tons. 





Tur Surveyors’ InstituT1on.—The presidential address 
of this Institution was delivered on November 9 last by 
Mr. Howard Martin, who took for his subject a theme 
more often discussed in political circles than before a 
learned society. Mr. Martin dealt with the effect of the 
exercise of sporting rights on rural prosperity, and 
pointed out how much hunting and shooting benefit 
country districts by causing money to bespent in them 
during the winter which would otherwise be confined to 
the towns. There is a great deal in this, although with 
modern facilities for travel the country does not benefit 
so much as many peogie think, There are, however, ad- 
vantages more desirable than the disbursement of money ; 
but.town-bred sportsmen will not be entirely popular 
until they understand the full etiquette of the sports they 
indulge in, and also the amenities of country life. Some 
of them know as little how to behave in the shooting or 
hunting field as a farm labourer would in one of their 
drawing-rooms, If country sports and the concomitant 
preservation of e are carried on in the manner typical 
fe enatee aon iemen —that is, with due regard to the 
interests of oceupiers of the land—they are productive 
of ing but good ; but one bad .land-owner will cause 
more friction than all the others in the county can assuage. 
The Surveyors’ Institution is composed of men who as a 
body y be country life, and their discus- 
sions therefore have a value which is quite wanting in the 
proceedings of certain other bodies who affect to pass 


Messrs. Crossign, STEPHENS, AND Co., Newcastle-on- 
Tyne, have just issued a small pamphlet dealing with 
**Cromil ” —— lubricant, — for ae 
gears, piston-rods, engines, ropes, &c. portable pneu- 
matic whitewasher or painter b also listed. 

Messrs. Ludw. Loeweand Co., Limited, 30-32, Farring- 
don-road, E.C., have lately issued a pamphlet on the 
D.W.F. po ball-bearings. This pamphlet gives par- 
ticulars of the standard patterns and illustrates a number 
of applications, with figures on savings of power, &c., and 
prices. 

Messrs. A. Allan and Son, 486, Greenwich-street, New 
York City, N.Y., U.S.A., have issued Nos. 1 and 2 of a 
bulletin which, when completed, will form a descriptive 
catalogue of Allan metal. These are tastefully printed, 
No. 1 dealing with the metal and No. 2 with its applica- 
tions and use in pistons in lien of the ordinary rings. 

Messrs. F. McNeill and Co., Lamb’s-passage, Bunhill- 
row, E.C,, send usa catalogue dealing with their slag- 
wool for insulating purposes. This is largely used for 
sound-deadening purposes, for fire-proofing, heat-insula- 
tion, and other purposes. It is non-hygroscopic and free 
from organic matter. 

A catalogue from the American Spiral Pipe Works, 
P.O. Box 485, Chicago, Ill, U.S.A., is of some interest 
as containing in addition to actual y mor ar of the pro- 
ducts of the firm, illustrations of installations, and also 
profiles and plans of pipe-lines in which these spiral 
riveted steel pipes are in use. © 

A catalogue from Messrs. C. Whittaker and Co., Li- 
mited, Dowry-Street Iron Works, Accrington, describes 
the ‘* New Era” stiff- tic brickmaking machine. This 
is a double-press machine. It is provided with a vertical 
pug, whence the material is forced into the moulds, which 
are filled and discharged alternately. The presses also act 
alternately. 

Messrs. Measures Brothers, Limited, 538, Southwark- 
street, S.E., have lately issued a bound catalogue illus- 
trating and giving particulars of all kinds of structural 
and other ironwork which they turn out. This inclades 
structural work for all kinds of building and other pur- 
poses, and particulars are given of work of rolled sections, 
&c., and of cast iron. Tables are given of weights, 
loads, &c. 

A nicely-printed catalogue is to hand from Mason’s 
Gas-Power pany; Limited, Alma Works, Levens- 
hulme, Manchester, giving particulars of their gas-pro- 
ducers, gas-fired furnaces, and gas-power plants. e 
plants dealt with include Duff gas-producers, plant for 
producing bituminous coal-gas, ‘‘ Weardale” annealing, 
re-heating, frame, plate, and other furnaces, &c. The 
catalogue is well illustrated with small sectional draw- 
ings. 

A large bound catalogue of American machine-tools to 
hand from Messrs. Buck and Hickman, Limited, White- 
chapel-road, E., consists of some 400 pages of descriptive 
matter and illustrations of turret and other lathes, screw- 
ing-machines, milling-machines, planers, shapers, drilling- 
machines, grinding - machines, power - hammers, and 
numbers of smaller appliances. Machines by a large 
number of the leading American manufacturers are shown 
in these pages, and prices are given in many instances. 

The Lanchester Motor Company, Limited, of Birming- 
ham, have sent us a descriptive manual of 20-horse-power 
and 28-horse-power cars. As most people know, the 
Lanchester car departs widely from the ordinary design 
of cars, and exhibits many features of great value and 
originality, which have demonstrated their usefulness in 
the hands of many users. We understand that the book 
will be sent to anyone interested who makes application 
to Armourer Mills, Sparkbrook, Birmingham. 

The Steel Company of Scotland, 23, Royal Exchange- 

uare, Glasgow, have issued a nicely got-up catalogue of 
tables of sizes of rolled steel plates, sections, bars, &c., 
which they manufacture. The catalogue contains much 
additional matter of interest in connection with the manu- 
facture of rolled steel ial, and also of castings. All 
the widely-used specifications bearing on the subject are 

uced, as, for instance, the British Standard, Ad- 
miralty, Board of Trade, Lloyd’s, and others. 


Messrs. John H. Storey and Co., Hatcham, S.E., have 





judgment on matters affecting the land. 


sent us a pamphlet drawing our attention to their universal 





the list is full of a variety of useful tools. 


Messrs. W. B. Brown and Co. (Bankhall), Limited, 
Globe Works, Bankhall, Liverpool, have issued a smal] 
book dealing with the subject of wire ropes. Among 
other patterns manufactured by this firm we find ropes 
with hemp or wire core, locked ropes, flat winding ropes 
up to eight cords of four strands of seven wires each, and 
up to Gin. by gin. im size. Hooks, attachments, &c., 
are also dealt with, while there are notes on splicing and 
illustrations, as, for instance, one of the Newport (Mon.) 
Transporter Bridge, showing the firm’s bridge - ropes 
in use. 

Catalogues Nos. 1 and 2 from the Campbell Gas-Engine 
Company, Limited, Halifax, contain respectively descrip- 
tions of their several patterns, sizes, &c., of gas-engines 
and producer plant, and of their details. Thus No. 2 
catalogue describes and gives illustrations of the combus- 
tion chamber and valve gear, of the crank and bearings, 
cam-shaft bearings, connecting-rod, including some tests to 
which a rod has at subjected without failure ; details of 
small end and gudgeon, valves, &c.; and in the case of the 
suction plants illustrations of the complete plants and 
parts. 

Messrs. A. Reyrolle and Co., Limited, of Hebburn-on- 
Tyne, have sent us three pamphlets dealing with switch- 
gear. The first, entitled “‘Swich-Gear in Mines,” con- 
tains a large amount of really practical information on 
mining lay-outs, whether taking power from a private or 
public supply, and on the conditions which colliery equip- 
ments have to meet. The second deals with the Merz- 
Price protective gear for mains, and explains its action 
fully. Both of the above are much more interesting than 
the bulk of literature of the class. The third pamphlet 
deals with the Reyrolle iron-clad switch-gear recently 
illustrated in these columns, and, like the rest, will be 
forwarded to those interested. 


Messrs. Heenan and Froude, Worcester, have lately 
issued a list of sizes, capacities, and prices of the Heenan 
blast-fans for low and high-pressures, and the Schiele blast 
and exhaust-fans. Tables of pressures and sizes of pipes 
required for conveying air are given. Another catalogue 
is devoted to the Foster superheater, of which they are 
the sole manufacturers outside the United States. In this 
superheater the U tubes are of weldless steel, and are 
protected with wing rings of cast iron on the outside. 
Inside they:contain smaller steel tubes, closed at the ends, 
so as to allow the steam to pass down the U tube only by 
a small annular space, thereby keeping it closely in con- 
tact with the outer heated surface. 








METALLIC PERMANENT Way.—The exports of chairs 
and metallic sleepers from the United Kingdom appear 
to be expanding. The advance is not very material, but 
still there is some progress. The exports for the four 
years ending with 1907, inclusive, were as annexed :— 


Year. Tons. Year. Tons. 
ae ee 56,008 1906 .. - 79,367 
1905... m 78,700 1907_—=i. ia 91,854 





Anti-Scatinc Composition.—“‘ Lisin, ” a new prepara- 
tion recommended for b wtag og: the formation of scale in 
boilers, consists, according to the Testing Station of the 
Grand Duchy of Baden, essentially of a mixture of soda, 
potassium bichromate, and dry catechu resin. The pre- 
paration forms a greenish-yellow powder, in which white, 
red, and black particles can easily be distinguished. The 
soda predominates, constituting 40 per cent of the whole ; 
the bichromate makes up 12 per cent. Another novelty 
is the boiler paint *‘ Broferro, ” which is to be applied to 
the inner walls of the boiler to prevent the le from 
adhering to the iron. Zschimmer, of Munich, describes 
this paint as a tar preparation, containing some clay, 
chalk, and a little silica. The paint gives off suffocating 
fumes when hot, and during its application incandescence 
electric lamps should alone be used in the boiler, which 
should be cool and well ventilated at the time. The same 
chemist, Zschimmer, has also tested the “‘ Lapidofag, 
which seems to be a mixture of soda, barium carbonate, 
and alumina, containing some caustic soda ; it is possibly 
a sodium aluminate, which has more or less become carbo- 
nated through exposure to the air, mixed with barium 
carbonate and some other salts (perhaps impurities) iv 
minor quantities. The value of these anti-scales appears 
very doubtful, 
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*‘ENGINEERING” ILLUSTRATED PATENT 
RECORD. 


Compttep By W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFI- 
CATIONS UNDER THE ACT OF 1907. 

The number of views given in the Specification Drawings is stated 
in each case ; where none is menti , the Specification is not 
illustrated. 

Where inventions are communicated from abroad, the Names, 
&c., of the Communicators are given in italics. 

Copies of Specifications may be ined at the Patent Office, Sale 
ranch. 25, Southampton Buildings, Chancery-lane, W.C., at 

the uniform price of 8d. 

The date of the advertisement of the ouarteaee of a Complete 

Specification is, in each case, given after the abstract, unless the 
‘atent has been sealed, when the date of sealing is given. 

Any person may, at any time within two months from the date of 
the advertisement of the a mee of a Complete Specification, 

give notice at the Patent O, of opposition to the grant of a 

Patent on any of the grounds mentioned in the Act. 


ELECTRICAL APPARATUS. 


19,085. Marconi’s Wireless Telegraph Company, 
Limited, and C. Mitchell, London. Induction Coils. 
(3 Figs.) August 24, 1907.—This invention relates to the well- 
known type of trembler in which a pivoted armature actuated 
by the electromagnet is connected to a moving spring contact in 
such manner that the latter is not moved off the fixed contact 
during the first part of the movement of the armature towards 
the magnet. The object of the invention is to prevent the 
moving contact from sticking, and to render easy the accurate 
adjustment of the instrument. For this purpose the greater part 
«f the length of the moving contact is made rigid, so that it 
turns as upon a pivot about its fixed end. This is done by form- 
ing it of asingle piece of spring metal of greater width at the 
tuiddle than at the ends, the m‘ddle portion of which is bent up 
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into a trough shape, and is thus stiffened. Close to the fixed end 
the metal is preferably nicked or thinned to determine the point 
at which it bends. a is the moving contact, one end of which is 
fixed by the screw b. This contact is made of spring metal bent 
up into a trough. It is cut away at a!, a) near the screw to 
render it flexible. a2 isa platinum contact fixed to a and work- 
ing against the stationary contact-screw c. d is the armature of 
the electromagnet ¢; it is pivoted at d!, and is acted upon by the 
spring f. The armature d has fixed to it a screw d?, whi 

through a hole in the contact a, the head of the screw being 
slightly above the surface of the contact, so that the armature d 
has time to gather speed before the contact a is moved, thus 
causing the contact between a and c to be broken very suddenly. 
The play of the armature d is limited by the screw-stop g, which 
passes through a hole in it. (Sealed November 5, 1908.) 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


26,408. Babcock and Wilcox, Limited, London, 
and H. B. Reynolds, Renfrew. Belt Transmission 
Gear. [3 Figs.) November 29, 1907.—This invention relates to 
belt transmission gear, and is of the kind in which a rocking- 
bracket carries two driving pulleys and toothed wheels adapted to 
gear with a power transmission shaft, which is rotated in either 
direction, or is at rest, according to the position of the rocking- 








bracket. ‘The object of the invention is to provide means whereby 
«ither or both of the driving-belts may be or held 


rocking the said jee ey og the one belt is tightened on the 
pulley C connected to the bracket-piece on one side, while the 
other belt remains slack, the shaft of each pulley C being arranged 
to operate within a stationary slotted side bracket CO). In mid- 
position of the bracket-piece B (see Fig. 1) the belts Ox are held 
c‘ear of the driving-faces of the = C by means of segments D 
secured to the brackets C!, the brackets OC! being in turn secured 
to the fixed framework which carries the shaft A. The belts are 
prevented from moving by means of spring-actuated shoes E. 
Each of the shoes is connected to a spindle E? surrounded by a 
spring e and adapted to freely through a sleeve on a project- 
ing portion B2 of the bracket B, which is ae formed with guides, 
between which an extension of the shoe is slidably mounted, the 
sleeve bearing against a nut on the spindle E2. When the bracket- 
piece B and pulleys are rocked in one or other direction either of 
the shoes E is adapted _ to disengage with the belt, so as to allow 
the corresponding pulley to be driven, the arrangement being 
such that the extension of one shoe is adapted to clear and slide 
— the extension of the other shoe. (Sealed November 5, 


11,318. T. G. Wrightson and J. M. quist, 
Thornaby-on-Tees. Chain-Pulleys. (2 Figs.) May 25, 
1908.—This invention relates to driving-pulleys where two chains 
are necessary to transmit the load. ith a pulley made in one 
piece firmly keyed to a shaft, it is practically impossible to keep 
the tension equal in both chains. The object of this invention is 
to provide a pulley by which the tension in the two chains may 
be automatically equalised. The pulley is made in two parts, 
each capable of turning upon a central body which can be keyed 
to ashaft. Each of the two parts has formed upon its interior 
surface teeth, with which gears « pinion on a stud projecting 
radially from the body. a, a! are the two halves of the pulley, 
each capable of turning upon the central body } and held fast 
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against a boss )! thereon by ringsc. On the interior of each of 
the two halves are teeth, with which gears a pinion ¢, which can 
turn freely upon a stud-ax'e carried by the boss b!. Preferably 
there are two or more pinions equally around the axie, 
and the teeth may extend through a greater or less arc, or may 
form a complete ring according to the amount of adjustment that 
may be necessary. It will be seen that if the chain, say, on part a 
be tighter than that on part a! when the load comes on them, the 
part a will turn on the yb. This will cause the pinions ¢ to 
rotate and turn the part a! in the opposite direction to that in 
which @ is turning, so taking 2 the slack in the chain on a!, 
By this means the tension in the two chains is automatically 
equalised. (Sealed November 5, 1908.) 


MINING, METALLOEGY, AND METAL- 


WORKING. 

24,097. The Hardy Patent Pick Com , Limi 
iemela. Wi . {2 Figs.} 

at type of apparatus 


and G. Smith, She 

October 31, 1907.—This invention relates to 

for washing coal, coke, and other materials in which an endless 
belt or chain of scrapers travels in an inclined trough ia an upward 
direction against a downward current of water, the water and the 
material to be washed being fed to the trough at the higher end, 
so that the materials of lighter specific gravity are carried down- 
wards by the water, while the materials of heavier specific gravity 
become caught by the belt or scrapers, and carried to the upper 
end of the trough. According to this invention, the coal passes 
down a chute (the lower end of which is preferably bifurcated) on 
to an inclined table, which is provided at its upper end with 
means for supplying water thereto in the form of a sheet extend- 
ing more or less across the width of the table. The flow of water 
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carries the coal downward across an intervening openiog or gap 
to a second inclined table at a lower level, the heavier material 
falling through the opening or gap into the trough, where it is 
subjected to further washing before being carried by the conveyor 
out of the trough at its upperend. The coal may across an 
intervening opening or gap on to a third table, and thence to the 
trough, or it may be delivered from the second table into the 
trough for the final washing and separation. The number and the 
arrangement of the separating tables may be determined accord- 
ing to requirements. Preferably means are provided whereby the 
it of 





“lear Of the pulleys, according to the position of the rocking 

racket. On either side of the shaft A is a belt pulley C carried 
'y the bracket B, as heretofore, and over each of said pulleys C is 
©i a belt Cx, said belts passing around pulleys on the driv- 
'r <-shaft and transmitting motion in o te directions. Thus, 
‘y shifting the lever which is attachzd to the bracket B at b, and 
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pening or gap may be regulated. a is the usual 
trough, down which a steady flow of water is maintained ; b is the 
chain of scrapers fitted with extensions c, between which are 
adjustably fixed a suitable number of inclined tables d, ¢, /, 





arranged stepwise, as shown, with a gap between . The upper 
end of the table d is provided with a water-box A, which is formed 





with a regulable slit, through which the water issues to the pre- 
limi washing-tables d, ¢, f. J is a chute to convey the ned yn 
the table d, the lower end of the chute being preferably bifurcated. 
so that the material gains access to the table d at both sides, and 
ensures, as far as possible, an equal distribution of the material 
upon the tables. (Accepted August 19, 1908.) 


MOTOR ROAD VEHICLES. 


21,616. J.G. A. Kitchen, Lancaster. Steam-Motor 
Vehicles. (2 Figs.) September 30, 1907.—This invention 
relates to steam motor-driven vehicles, the chief object of the 
improvements being to dispose of the products of combustion 
of the fuel so as to dispense with a chimney or smoke-stack, or 
other equivalent flues projecting in any direction beyond the 
generator. According to the invention, the furnace is supplied 
with artificial or forced draught only when the motor is working, 
and the passage of the products of combustion, after haying been 
utilised, is hastened through the outlet flues by means of air 
pressure acting as an ejecting agent ; and the generator, motor, 
and surface condenser are so enclosed in a practically closed 
chamber that the artificial draught is first utilised to cool the 
condenser before passing to the furnace. The surface condenser 
1 is placed at the front cf the vehicle, and behind it is the motor 2. 
The generator is enclosed in and sup by a casing or fire 
and smoke-box 6. A feed-water heater 11 is mounted on the top 
of the condenser, and below the condenser isa filter 12 for the con- 
densed waier. These parts extend from one side frame to the 
other side frame and form the front of the forced-draught 
chamber. The espace between the condenser 1 and the dash- 
board, which fits against and over the generator casing 6, is 
enclosed above the frames by a hood 14, the sides of which 
extend tothe dashboard and have smoke-boxes 17 and 18 fixed 
toeach of their sides in front of the dashboard. These smoke- 





boxes are closed at the top and open at the bottom. From the 
boiler casing 6, which is closed at the top, flues 22 and 23 
extend on each side and are curved downwards into the smoke- 
boxes 17 and 18. The top of the hood 14 is cut away above 
the smoke-boxes, and the space above them and the flues and 
casing 6 is covered by a removable hood 24, fitting upon the top of 
the smoke-boxes with its sides, and upon the h 14 with its front 
late, and abutting against the dash The space under this 
ood above the smoke-boxes 17 and 18 ig thus in open communica- 
tion with the space under the hood 14 and the spaces between the 
generator casing and smoke-boxes. Underneath the crank-case 
of the motor 2 a trough-shaped cover 29 is fixed at ite sides to the 
underside of the frames, at the front to the filter 12, and at the 
back to the base-plate 7 of the generator casing. By the cover 29, 
the hoods 14 and 24, dashboard and footboard 25, and base-plate 7, 
aclosed chamber is formed between the condenser 1 and the air- 
inlets at the bottom of the generator casing, so that the air drawn 
by the fan 5 through the condenser is forced to pass through 
these air-inlets to the petroleum burner under the steam-gene- 
rator, and the combustion gases are forced out through the flues 
22, 28 into the smoke-boxes 17 and 18. In order to control the 
pressure of the air entering the generator casing or furnace, outlet 
openings are formed in the top of the hood 24 covered by hi 
flaps, to which levers are fixed, connected at their upper end to a 
which passes through the dashboard, and has a handle within 
easy reach of the driver. By means of a series of notches in the 
rod the flaps can be fixed in various positions to open the outlets 
more or less, and thereby regulate the air pressure and draught. 
(Accepted August 19, 1908.) 


RAILWAYS AND TRAMWAYS. 


91. J. W. Cloud, London. Fluid-Pressure Brakes. 
(2 Figs.) January 1, 1908.—This invention reiates to fiuid-pres. 
sure brakes, and is an improvement on the invention described 
in Specification No. 12,262, 1903. The said specification describes 
atrain-pipe valve provided with an arm or lever which normally 





hangs in a oncentey vertical position, whereby the valve is 
maintained closed. When the lever engages with a tripping 
device it is rotated and permits the valve to open. With the 
arrangement as described, the movement of the lever takes place 
when the latter comes in contact with a tripping device, irre- 
spective of the direction in which the vehicle or train may be 
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moving, and the present invention has for its object toso con- 
struct the lever that the trip will be operative when the vehicle or 
train is moving in one direction and not when the same is movin 
in the other directior, so that the engine or vehicle can be shunt 
back over a tripping device without the valve being opened. 
The operating lever 1 is shown supported. by a stud or projection 
2, and adapted, when in its normal position, to close the opening 
% of the train-pipe 4. The lever 1 comprises two parts, one part 
5 of which is adapted to engage with the.tripping device, said 

rts being pivotally connec’ together by means of a pin 6. 
The upper extremity of the part 5 is slotted to receive the lower 
extremity of the remaining tion of the operating lever and 
the bottom of the slot and the portion of the lever 1 engaging 
therewith are formed in the manner of a knuckle joint, so that 
the part 5 will rotate on its pivot 6, when struck, in one 
direction only. It will be seen that when the part 5 of the lever is 
brought into contact with the tripping device, and the vehicle is 
moving in the direction in whigh it is desirable that the valve 
shall be brought into ration, the lower extremity of the 
a 1 will bear against the surface 7 of the slot,and the entire 
ever will rotate about the pivot 2, thereby releasing the 
valve and venting the train-pipe. When the vehicle, however, 
is moving in the te direction of travel, and it is desirable 
that the valve should not be brought into operation, the part 5, 
when struck by the tripping device, will rotate on the pin 6, 
without effecting the movement of the remaining portion of the 
lever, and will return by its own weight to its normal position 
bong it has passed the tripping device. (Accepted August 19, 
1908.) 


12,679. W. McLaren, London. Ventilating Rail- 
way C es, (4 Figs.) June 12, 1908.—This invention 
relates to ventilators of the bit-and-miss type, and to that class 
of such ventilator wherein a pair of discs provided with openings 
and rotating one upon the other has arranged in connection with 
it a cover having a series of lateral openings, and containing a 
rotating frame provided with a series of arms carrying shutters 
designed to cover the said lateral openings, and which frame is 
connected with the movable disc in such a manner that it will 
move simultaneously with the said disc, the object of the inven- 
tion being to provide means whereby access may be readily 
obtained to the interior of such cover for the —— of cleaning 
out the dust and dirt which accumulate therein, without the 
necessity of removing screws or other fastenings of a more or 
less permanent nature. a, b indicate the two discs forming the 
hit-and-miss ventilator proper, each of the said plates being pro- 
vided with a series of apertures with intervening solid portions. 
The plate a has in it a series of ecrew-holes for enabling it to be 








fixed to the roof of the carriage, and the rotating disc b is pro- 
vided with a central pivot /, which peace through the disc a, 
and is held in pw by nuts g, a spring A being arranged between 
the nuts and the disc a for holding the plates a, b in close contact 
by spring pressure. i is the cover of the ventilator, which, 
according to the invention, is hin to the fixed plate a at j, and 
k is a turn-buckle for retaining the cover i in its closed position. 
m, m are the lateral openings formed in the cover i, and n, n 
are the shutters for covering the said openings, the shutters being 
carried by arms on the frame 0. The pivot of this frame projects 
through the centre of the cover i, and carries a knob pfor rotating 
the frame to cover and uncover the openings m, m by means of the 
shutters n,». The boss q of this frame is slotted, as shown in 
Fig. 3, and is adapted to engage with the correspondingly shaped 
stud r at the centre of the disc b, so that any movement imparted 
to the frame o will also be transmitted to the movable disc b. It will 
readily be seen that this joint allows of the ready connection and 
— of the frame o and the disc b. (Accepted August 26, 


9602, A. Spencer, London. Draw-Gear. [3 Figs.) 
ay 4, 1908.—This invention relates to continuous draw-gear for 
railway vehicles in which draw-bar cradles are embodied, and it 


Pig.1 





has for ite object to provide means whereby shock hitherto occa- 





sioned by en ment of the draw-hook shoulders with the head- 
stocks is avoided. a is a metal headstock, to the inner side of 


which is secured by collars on tie-bolts and nuts a tubular guide 
e, which is of square shape in exterior and interior cross-section 
fora portion of its length, and adapted to receive a draw-bar 
sleeve f, which is also of squares hape in exterior and interior 
cross-section. The bolts serve to tie to the headstock a a buffing- 
plate h, against which bearsa spring constituted of concentric 
india-rubber rings separated by cupped metal rings. & is a spring 
compressing-plate, against the inner side of which the spring 
bears, and against the outer side of which the sleeve / is ar- 
ranged to bear. The flange of the plate & encircles an exterior 
circular portion of the stationary guide ¢, which eerves as a step 
to limit the outward movement of the plate. The draw-bar m 
carrying the draw-hook passes through the sleeve /, the plate k, 
the spring, and the buffing-plate A, and is coupled through a 
cradle to the draw-bar at the other end of the vehicle, the 
shoulder of the draw-hook engaging the flanged extremity of the 
sleeve /, which, as shown, is normally out of contact with the 
headstock a. The arrangement is such that when a pull is 
applied to the draw-bar at one end of the vehicle the tractive 
force is transmitted through the shoulder of the draw-hook at 
the other end of the vehicle tothe adjacent sleeve /, which there- 
fore causes the plate k to advance and compress the spring 
against the buffing-plate A. In this way it is evident that the 
vehicle will not respond to the pull until the compression of the 
spring overcomes the inertia of the vehicle, so that a sudden start 
is avoided and no shock is experienced by engagement of the 
draw-bar with the headstock. With existing arrangements of 
continuous draw-gear the draw-bar cradle springs alone are relied 
on to absorb starting and stopping shocks, whereas with the 
present improved gear the cradle springs are employed exclu- 
sively for absorbing shocks on the draw-gear caused by move- 
ment of the train. (Sealed November 5, 1908.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


13,201. Fraser and Chalmers, Limited, London, 
and F. L. Whitmore, Belvedere. Turbines. (3 Figs.) 
June 20, 1908.—This invention relates to the mode of securing 
in place the blades or vanes of turbines of that kind which 
terminate at the root end in a fork adapted to straddle the edges 
of the rotor disc, to which they are commonly secured by rivets 
passed through the legs or tines of the fork and through the disc. 
According to the present invention, there is formed between the 
back of the blade and the contiguous part of the disc a recess or 
recesses, into which a wire, rivet, or pin, or more than one, may 
be inserted, so that the same will be embedded in the rear surface 
of the shank on the side where the blade is straightest, thickest, 
and least subject to strain, and the contiguous part of the disc on 
the other. The shearing strain on such wire will be a longitudinal 
one—that is to say, that before the blade can become detached 
from the disc by the centrifugal force of the wheel, the wire would 
have to be cut through longitudinally from end to end. a repre- 
sents the disc, or in this case a pair of discs, the edge of which is 
slotted radially at regular intervals to engage the blades c, by 
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Fig.. 2. 
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their lower back parts, which are inserted therein. e¢, ¢ are the 
tines or limbs of a fork, formed preferably in one part with the 
blade and straddling the disc a, to which they are secured by a 
rivet f. In order to prevent the entire strain of the centrifugal 
force on the blades being sustained by the rivets /, and to obviate 
the consequent liability of the legs e of the forks to cut off the 
heads of said rivets, or Lo cause said rivets to break in the middle, 
there are provided the additional fastenings g, which comprise 
wires, rivets, or pins inserted in recesses h, extending from one 
side of the wheel to the other. These recesses may be each 
formed as a surface groove in the lower back part d of a blade, and 
a corresponding groove in the adjacent side of a slot ). In sucha 
recess the wire, rivet, or pin g is embedded, and is in contact with 
the sides of the recess at every point throughout its length, so that 
the strain of the centrifugal force is distributed over the whole of 
said ping. Moreover, as part of the recess A consists of a groove 
or indentation in the surface of the blade, the part of said blade 
which is in contact with the wire g has no sharp or cutting edge 
liable to shear through said wire. (Sealed November 5, 1908.) 


24,289. M. H. P. R. Sankey and C. H. Wingfield, 
Westminster. Feed- Water Regulators. [5 igs.) 
November 2, 1907.—This invention relates to automatic feed- 
pe eg Be go mn for steam-boilers of the type in which a 

ve pi tween the feed-pump and the feed-water inlet to 
the boiler is r- eeemangeen = | closed or opened by the movements of 
a flexible diaphragm, with which it is operatively connected, the 

tion assumed by the diaphragm depending on that of the 
surface of the water in the boiler. In V4 of this kind 
heretofore constructed, if the rate of feed is large, a large valve 
is uired, requiring the use of a correspondingly large dia- 
phragm to actuate it. The object of the present invention is to 
so construct the apparatus that the necessity for a very large 
valve and diaphragm is avoided. The ting-valve ry made 
cf the butterfly throttle type, so that it is opened or shut by the 
partial rotation of the spindle b. -A lever r is fixed torthe spindle 
and ects to one le, being operatively connected to a rod 
att to and reciprocating with the d ragm ¢c, Fig. 1. A 
second lever s carrying a weight w is also connected with the 
ndle b in such a way that it tends to rotate the spindle to close 

e valve. The spindle is provided with a packing between the 
valve a and lever 7, which may be in the form of a woodite sleeve 
tu. The chamber on one side of the diaphragm is connected to 
the lower end of a vertical, or nearly vertical, stand-pipe d, which 
is kept full of water. This is provided at its upper end 
with an enlarged portion e, which is connected to a tube f of 
smaller bore, leading to the interior of the boiler, where it termi- 


nates in an - end g at the intended water-level. This 
latter tube will be referred to as the balancing-pipe. The 
@ leading from the di 


length of the stand-pipe ragm 

such that the head of water in this pipe is sufficient to deflect 
the d and thereby lift the weight by means of the 
lever above referred to, opening the valve a to its full extent. 
Since the balancing-pipe f has the effect of adding the steam 





pressure of the boiler to the pressure exerted on the upper side 
of the diaphragm by the column of water in the stand pipe d, th« 
diaphragm would be subjected to considerable strains, and to 
avoid this the interior of the boiler is also connected to the chamber 
on the opposite side of the diaphragm by meansof the pipe Ah. In 
this connecting-pipe a coil k, or other device having considerable 
radiating surface, is interposed in order to prevent the arcess o{ 
hot water to the diaphragm. It will be seen therefore that by 
this arrangement the steam pressure on the two- sides of the dia 
phragm is balanced. In addition to the automatic valve a by-pass 

is provided, preferably in the same casting. The by-pass valve 
m is adjusted to passa supply of water at something less than 
the minimum rate at which water is to be evaporated, and being 
once set by means of the hand-wheel n, requires no further 
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attention, the automatic valve regulating the variable portion of 
the feed-water supply. If for any reason it is desired to adjust 
the feed by hand, the weighted lever may be fixed so as to keep the 
automatic valvein any given position. The regulation may then 
be effected by the ordinary feed-check valve. The operation of 
the automatic valve is aa follows:—If both the stand-pipe d and 
the balancing-pipe / are full of water, the lower end of the latter 
being just below the level of the water in the boiler, they together 
form a syphon, and the head of waterin the stand-pipe is balanced 
by that due to the water in the balancing-pipe. The weight w 
therefore keeps the valve a shut. When the level of the water in 
the boiler falls below the mouth of the balancing-pipe, the water 
in the latter runs out, and the head of water in the stand-pipe 
forcibly deflects the diaphragm c, thereby raising the weight and 
opening the regulating-valve a. (Sealed November 5, 1908.) 


MISCELLANEOUS. 


13,088. Siemens Brothers and Co., Limited, West- 
minster. (Siemens and Halske Actiengesellsche ft, Berlin, Ger- 
many.) Water-Meters. (2 Figs.) June 19, 1908.- 
This invention refers to an improved method of lubricating the 
moying parts of a disc water-meter, such as the disc, bearing- 
balls, and the like. There are obvious objections to the use of 
oil for this purpose, as, on the one hand, it mixes with the water, 
and, on the other hand, it would be ineffective in the case of hot- 
water meters. In the latter case also vulcanised india-rubber, cellu- 
loid, and the like are excluded from use. In accordance with the 
present invention, the movable parts of the water-meter, such as 
the disc, disc-ball, guide, and roller are partly, cr entirely, made 
of a densefor com carbon or graphite, or a self-lubricating 
material containing graphite, hereinafter referred to as graphitised 


carbon. The diec B of the water-meter is made up of two con- 











centric discs , b rigidly connected together, between which the 
ring d of graphitised carbon, in one piece, or in segments, is so 
fitted that it can run easily against the walls of the disc chamber 
a without jamming. Where the ring dis made up of segments, 
the latter may be lightly sed against the walls of the disc 
chamber by means of ae, by which means any leakage 
past the rubbing surfaces is pene prevented. The guidin 

or bearing-ball c, which may be made in two parts fixed concen 
trically to the disc B, may also be made of the said graphitised 
carbon ; or it may be provided with a covering of such materia! 
connected to the inner metal lining in a suitable manner. In the 


is | same manner the conical guiding roller e may also be made of the 


graphitised carbon. and it is clear that such other parts, a3 th: 
bearings for the disc-balls, the walls of the chamber, and lik« 
parts subjected to friction, may, if desired, be partly, or even com 
pletely, cove ed with this material. (Sealed November 5, 1908.) 
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JOHN WILKINSON, TRONMASTER. 
By H. W. Dickinson, A.M.I. Mech. E. 


Just a hundred years ago there died a man 
remarkable in his day and generation for the promi- 
nent position which he took in those industrial 
developments which gave Great Britain so marked 
a pre-eminence among the nations. This man, 
John Wilkinson, ‘‘ the great ironmaster and father 
of the iron trade in Staffordshire,” came upon the 
world’s stage just when the agency of steam was 
being enlisted to do the work of pumping in mines, 
which was getting beyond the power of animals, 
wind or water-wheels, while his manhood was 
coincident with the great improvements made by 
Watt in the steam-engine, and its application to 
rotative motion—e g., in driving mills. ay 

Like most of our captains of industry, John 
Wilkinson sprang from the ranks. His father, 
Isaac, occupied a small farm at Little Clifton, a 
village 34 miles from Workington, in Cumberland, 
where, also, he had some emplovment at a charcoal 
iron furnace which smelted ore from Cleator Moor. 
It was one day in 1728, while his wife, who had 
been to market with her produce, was returning, 
that John was unexpectedly born ; this unusual way 
of entry into the world quite convinced the old wives 
of the neighbourhood that he would have an un- 
usual career: ‘‘T’lad wod be a gurt man sum 
day, for sewer.” 

Before John was ten years old, his father had 
migrated to Backbarrow, a hamlet in North Lanca- 
shire, on the banks of the River Leven, which runs 
from Windermere into Morecambe Bay. A char- 
coal furnace had been established there many years 
previously, to take advantage of the proximity of 
the river for water power, of the woods for char- 
coal, and of Lindal Moor for iron ore. These 
advantages have enabled the furnace to keep at 
work to the present day, when fuel serves, and it is 
interesting to remark that it is the only one of its 
kind now left in Great Britain. . Here Isaac set up 
as an ironfounder, taking his iron in the molten 
state from the furnace to his foundry across the 
road. While at Backbarrow, on July 8, 1738, he 
took out a patent (No. 565) for an improvement in 
the box smoothing-iron, which consisted, as far as 
can be gathered, in making it all in one piece ; this 
necessitated using a core and a novel kind of 
moulding-box. The father seems to have been eon- 
vinced of the value of education, for he sent his son 
to the dissenting academy of Dr. Caleb Rotheram, 
at Kendal. 12 miles away. This, and Hawkshead 
Grammar School, were the best schools at that time 
in the district; the choice shows the father’s 
religious bias. 

Isaac Wilkinson, wishing to increase his business, 
migrated, about 1748, from Backbarrow to Wilson 
House, a suitable position on the River Winster, 
close to Lindale-in-Cartmel. Here he purchased, 
or built, a furnace to smelt ore from Lindal Moor, 
by means of the peat which abounds there. In 
this he was unsuccessful, and had to revert to 
charcoal. The remains of his furnace, the stone 
wharf to which he brought his ore, and the bridge 
over the river may still be seen ; the place is now 
a farm-steading. While here, in 1753, he patented 
(No. 713) the application of his new method of 
founding to hollow articles, such as guns and rolls.’ 

When he was about twenty years of age, John set’ 
out into the world to seek his fortune. He found 
work at Wolverhampton, and afterwards at Bils- 
ton, Staffordshire. Here he seems to have acquired’ 
sufficient means, or his father helped him, to start 
in business on his own account. He built his first 
blast-furnace—the Bradley furnace—and employed’ 
coke from pit coal for smelting iron, then quite an 
innovation ; for it was not before 1747 that the 
Darbys at Coalbrookdale had succeeded in solving 
this long-standing problem. 

After a time—probably in 1755—his father 
enlarged his operations by taking a lease of the 
iron furnace at Bersham, two miles from Wrexham, 
in the county of Denbigh. This furnace had been 
carried on since about 1720 by various lessees with 
indifferent success. While here, in 1757, he ob- 
tained a patent (No. 713) for blowing furnaces by 
means of the pressure of a water column with suit- 
able cocks. Nothing seems to have come of this, 
but, later, the idea was successfully used by Som- 
meiller at the Mont Cenis tunnel in 1863. In the 
following year Isaac Wilkinson took out another 
patent (No. 723) for moulding in dry sand with a 
two or more part box or flask. It must not be 
inferred that these several advances in the mould- 





ing art were due to him, but at that time in 
England the art of moulding was comparatively of 
recent introduction, and in the few places where it 
was carried on, such as at Coalbrookdale, it was done 
with great secrecy, so that the dissemination of 
these new ideas may he credited to him. 

About 1756 John Wilkinson came to Bersham 
to assist his father in the business; but in 1761 
Tsaac was obliged to give it up, and removed to 
Bristol. Under the name of the ‘‘ New Bersham 
Company” John and his brother William took over 
the works in 1762, and ultimately became the sole 
proprietors. 

John next set up works on a much larger scale at 
Broseley on the Severn, not far from the famous 
Coalbrookdale works of the Darby family. Here 
he commenced the manufacture of wrought iron. 
Here, also, in 1774, he took out. his first patent 
(No. 1063), which was for boring cannon. His 
method is so clearly and succinctly set out in his 
specification that we cannot do better than quote 
it :—‘* The said iron guns or cannon are cast in a 
mould without any nowel or core whatever, whereby 
they are made perfectly solid and entirely free 
from any cavity. In the boring of them they are 
placed upon a carriage or frame, on which the gun 
or cannon is turned round, either vertically or 
horizontally, by a wheel moved by water or by the 
application of a fire-engine. In either of those 
positions the gun or cannon turning round it is 
pierced by drills of various sizes, according to the 
nature of the gun or cannon, until the bore or 
calibre thus formed out of the said solid metal is 
wide enough to admit a boring-bar with cutters or 
knives in the usual manner, by which the gun or 
cannon is finished.” 

There is and could be here noclaim to the cutter- 
bar; the novelty consisted in rotating the work 
instead of the cutter-bar. The cutter-head was 
traversed along the cutter-bar to give the feed, 
instead of traversing the work, as was previously 
the practice. The method was soon extended to 
boring cylinders, and was a small but important 
factor in the development of the steam-engine. 

The appara 
at this time was simply huge blacksmith’s bellows, 
or the bellows-pump, worked by a water-wheel. 
Smeaton had replaced these at Carron, about 1760, 
by the force-pump, and the atmospheric engine had 
also been pressed into the service. When Boulton 
and Watt commenced the introduction of the latter’s 
improved engine, Wilkinson was quick to perceive 
ite advantages, and in the latter part of 1775 ordered 
an engine for blowing his furnaces at Broseley; this 
was one of the first, if not the first, of the engines 
made at Soho. Great pains were taken with it by 
Watt, who went to Broseley in person in February, 
1776, to superintend its erection and setting to 
work. It proved a great success, and led to repeat 
orders from other ironmasters. While Watt was 
there Boulton wrote to him, ‘‘ Pray tell Mr. Wilkin- 
son to get a dozen of cylinders cast and bored from 
12 in. to 50 in. in diameter, and as many condensers 
of suitable sizes.” It was the improved boring-mill 
which enabled this work to be turned out with 
accuracy and despatch. 

In the very next year Wilkinson began to worry 


the firm for a “ forging-hammer,” but it was not 


till 1783, after an extensive series of experiments 
at Soho, that they were able to send him, to his 
works at Bradley, a satisfactory machine. This was 
a rotative engine, with a cylinder 42 in. in diameter 
by 6 ft. stroke. working a cam-shaft, which trip 
a helve or tilt-hammer in the manner then usual. 
That Wilkinson’s works were considered very 
advanced is shown by the fact that Watt, in 1784, 
sent his eldest son James to Bersham for a year ‘‘ to 
study book-keeping, geometry, and algebra, and 
work three hours a day in the carpenter’s shop.” 
In 1779 the first iron bridge ever constructed was 
built over the Severn, between Madeley and Brose- 
ley. Abraham Darby was the prime mover in the 
affair, but John Wilkinson subscribed part of the 
capital, and was an active promoter of the scheme. 
The next new application of iron to which Wil- 
kinson turned his attention was to the construc- 
tion of boats or barges. After experiments ex- 
tending over some period, an iron barge was 
successfully constructed and launched in July, 
1787, at Willey Wharf, and was used for carrying 
castings between Broseley and Bridgnorth on the 
Severn, and also on the Birmingham Canal. In a 
letter dated July 14, 1787, Wilkinson wrote ;— 
‘Yesterday week my iron boat was launched. It 
answers all my expectations, and it has convinced 


tus used for blowing blast-furnaces' 





the unbelievers, who were 999 in 1000. It will, be 
a nine days’ wonder, and then be like Columbus's 
egg.” The boat was followed by several others, of 
which there are numerous contemporary notices. 
We have, unfortunately, only meagre details of 
their construction. As angles and such sections 
were a novelty at the period, probably only the 
skin of the barge was of iron. A full-rigged brig, 
possibly meant for this boat, is represented on 
the $d. copper and 3s. 6d. silver tokens which were 
issued in 1788 by John Wilkinson, a. common 
practice, owing to the scarcity of State coin, due to 
the large increase of industrial payments at that 
period. Wilkinson went further, and issued paper 
currency based on hia own credit. This practice 
was denounced in 1792, and was the proximate 
cause of an Act of Parliament being passed in the 
following year prohibiting the negotiation of French 
assignats or paper money in England. Wilkinson, 
and, after his death, his executors, continued to 
issue these notes. 

In 1789 Wilkinson took out a patent (No. 1694) 
for rifling cannon. Two rifled grooves were to be 
turned in the bore, and the shot was to be formed 
with a belt or wings to take into the grooves, The 
rifling of small arms bad been practised since the 
seventeenth century, but the extension of the idea 
to larger calibres was ahead of the times, and the 
smooth bore held the field for more than half a 
century longer. . In the following year Wilkinson 
took out a patent (No. 1735) for making lead pipe. 
The lead was cast on a mandrel and was then passed 
through rolls or drawn through dies—a method that 
was extensively practised. Wilkinson took. out 
patents successively for less important inventions— 
é.g., in 1794 (No. 1993), for making pig iron in a 
furnace 10 ft. high, after the fashion of the Swedish 
Osmund furnace ; in 1799 (No. 2316), for boilers 
suitable as salt-pans for obtaining economy in fuel ; 
and, again, in the same year, for making litharge. 
In fact, he continued patenting up to the time of 
his death, - his last application being in 1808 
(No. 3097), for adding manganese ore to the burden 
in the blast-furnace to obtain pig which would give 
bar iron as good as Swedish. 

a | after his second marriage—i.e., about 
1765—Wilkinson purchased the estate of Castle 
Head, close to his old home at Lindale, near 
Grange-over- Sands. This was a commanding 
promontory on the shores of Morecambe Bay, sur- 
rounded by the tide at high water ; if had been a 
natural stronghold in pre-historic times, and later 
the site of a Roman station. The embankment of 
what is now the Furness Railway line, has since 
cut it off from the sea. Here Wilkinson built him- 
self a country house, and constructed gardens and 
glass-houses where formerly were bare rocks and 
tangled thickets. In the grounds he always kept 
several iron coffins, which with grim humour he used 
to offer to his visitors for their own use. In one of 
these he directed that he was to be buried.. His 
death, however, occurred at his house at Hadley, 
but his body was brought all the way to Castle 
Head, when it was discovered that the iron coffin 
was too small. An order was at once sent off to 
Broseley for a larger one, and he was meanwhile 
buried in the garden. When the new coffin 
arrived, he was exhumed and again buried in the 
grounds. Over him was erected a cast-iron monu- 
ment of 20 tons weight, with a medallion of him- 
self on the. shaft «and the following inscription on 
the base :— 

HERE RESTS 
JOHN WILKINSON, 
IRON MASTER, 
WHO DIRD XIV JULY, -MDCCOVIII, 
AGED LXXX YEARS. 
HIS DIFFERENT WORKS 
IN VARIOUS PARTS OF THE 
KINGDOM 
LASTING TESTIMONIES 
OF HIS UNCEASING 
LABOURS ; 
HIS LIFE WAS SPENT IN 
ACTION 
FOR THE BENEFIT 
OF MAN; 
AND, AS HE PRESUMED 
HUMBLY TO HOPR, 
TO THE 
GLORY OF GOD. 
On the plinth is: Lasorg rt Honore (his own motto). 


In 1828, the trust which he had created by his 
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will being about to be closed, and the estate sold, 
the coffin was exhumed and was buried in Lindale 
Churchyard, where it lies, without, however, any- 
thing to mark its position. The monument, mean- 
while, lay dismantled in the grounds of Castle 
Head till 1863, when it was removed thence and 
re-erected in a commanding spot beside the coach- 
road through Lindale, where it may still be seen. 
The first line of the inscription was at this time 
chipped off. 

John Wilkinson appears to greatest advantage in 
the character of a great organiser or schemer—a 
bold and enterprising captain of industry. He 
was a sound judge of character, and surrounded 
himself with a band of able men whom he left in 
charge of his various works as agents, giving them 
full control. Before the age of good roads and of 
railways it is difficult to imagine how otherwise he 
could have supervised works so far se ted, 
although untiring perseverance and bodily vigour 
were his in an exceptional degree. He is said to 
have been arbitrary, obstinate, violent, and un- 
scrupulous in his business dealings ; but his con- 
spicuous success in business could not have been 
attained by such means then any more than it 
would be now. His inventive talent may be seen 
to have been of no mean order, although possibly 
some of his ideas may have been obtained from 
his workmen. Matthew Boulton’s contemporary 
estimate of him may be quoted :—‘‘ I can’t say 
but that I admire John Wilkinson for his deci- 
sive, clear, and distinct character, which is, I think, 
a first-rate one of its kind.” He was a generous 
man and was in the habit of pensioning off old 
work-people. When the house of his brother-in- 
law, Dr. Joseph Priestley, F.R.S., at Birmingham, 
was wrecked and set fire to in 1791 by a mob on 
account of his suspected revolutionary leanings, 
John Wilkinson sent him 5001., and invested a sum 
in his name sufficient to bring him in 2001. per 
annum, 

Wilkinson was too engrossed in business ever to 
take much part in public life, but he was High 
Sheriff of Denbighshire in 1799. He was not with- 
out his vices, and his domestic life was ill-regu- 
lated. Although he died practically a millionaire, 
the bulk of his fortune was dissipated by litigation 
between his three illegitimate children, for whom 
he left all his property in trust for 21 years, and 
his nephew, Thomas Jones Wilkinson, the resi- 
duary legatee. 

The younger brother William, who was a partner 
in the Bersham Works, went to France in 1777 
and got orders for a large quantity of pipes for 
the Paris Water Works, for which John supplied 
engines of Watt’s construction, and much of the 
capital. William was subsequently engaged as 
engineer to new works then being erected at Le 
Creusét, since renowned all over the world. He is 
credited with being the inventor of the cupola for 
re-melting iron, which is known in France as a 
** fourneau & la Wilkinson.” 





ESTUARY CHANNELS AND THEIR 
TREATMENT. 
By Brysson CunNINGHAM. 
(Continued from page 677.) 

HrrHerto we have confined our observations to 
rivers in which tidal influence may be said to be 
altogether lacking, or, at any rate, where itis of so 
slight a character as to be reasonably negligible. 
With the realisation of an appreciable extent of 
tidal interference, a new set of conditions is in- 
duced, and the phenomena resulting therefrom are 
accentuated in proportion as the predisposing causes 
are the stronger and more evident. Accordingly, 
it now behoves us to deal with estuaries in connec- 
tion with which the tides are agencies seriously to 
be reckoned with for good or evil. Such, un- 
doubtedly, are the river mouths on the coasts of 
Great Britain and Ireland, of France and the Low 
Countries, and, poser, less prominently, those on 
the seaboard generally of the Atlantic and other 
great oceans. 

Trpat Estuartes. 

The general characteristics of rivers approaching 
their outlets in tidal seas are strikingly dissimilar 
in many respects from those we have been consider- 
ing. Whereas tideless rivers (with a few excep- 
tions, such as the Trave, the Neva, and the Dnieper) 
usually branch out into a number of mouths of 
varying size and importance, tidal rivers, on the 
other hand, commonly maintain a single channel, 





which, as it nears the sea, expands into a broad 
open estuary, constituting the very antithesis of the 
delta. Thus the Seine, the Thames, the Severn, 
the St. Lawrence, and numerous others. One 
important tidal river— the Ganges — manifests, 
indeed, the noteworthy and contradictory feature 
of a delta, and several tidal rivers, such as the 
Maas and the Scheldt, have more than one outlet. 
Yet, generally speaking, the distinction stated 
above holds good. 

In tidal estuaries bars are a prominent feature. 
Many non-tidal rivers, while they are cumbered 
with deltas, are free from bars; while few tidal 
rivers are exempt from them. The phenomenon 
of bar formation possesses, therefore, in the present 
connection a peculiar interest, the more £0 as its 
origin is not quite.so obvious. The formation of 
bars at the mouths of tidal rivers cannot be attri- 
buted to the deposit of detritus brought down by 
the stream, as in the case of tideless estuaries. In 
a tidal estuary, a certain number of times every day 
—at least once, generally twice, and sometimes 
oftener—the effluent stream is driven back by the 
influx from the sea. The upland waters gradually 
accumulate and remain penned up in this manner 
until the moment known as “‘ the turn of the tide,” 
when the whole mass of water sets seaward, its 
augmented volume accentuating the normal scour- 
ing effect of the stream. This causes an entire 
disturbance of the conditions under which bars are 
formed in estuaries where tides are practically 
non-existent. Another explanation, accordingly, 
must be sought for the phenomenon. 

It is clear that the rise and fall of the tidal wave 
keeps the estuary in a perpetual state of unrest, 
and though at certain times there are short periods 
of comparative quietude, the relative positions on 
these occasions in which the fresh water mingles 
with the salt are constantly changing, and are never 
twice consecutively the same, so that whatever 
tendency there may be for the upland stream to 
deposit its load during slack water, the effect of 
this must be felt generally, and the material will be 
more or less uniformly distributed throughout the 
whole estuary, instead of being confined to one and 
the same locality time after time. Moreover, when 
the deposit does take place, it cannot remain quies- 
cent fora period long enough to enable it to become 
consolidated, but is speedily disturbed by the re- 
currence of tidal flow. The estuary, in fact, is 
subjected to a regular and periodical scouring action 
sufficient to prevent any internal settlement within 
the range of unimpeded tidal action ; and the circum- 
stances which prevail throughout the general area 
of an estuary prevail with equal force at its outer- 
most boundary. 

The detritus, therefore, which goes to form the 
bars of tidal estuaries must come mainly, if not 
altogether, from some external source. That this 
is quite possible is evident from the fact that many 
coastal inlets, which are without rivers emptying 
into them, are subject to a process of silting and 
accretion. The sea has, in fact, a decided tendency 
in certain places to accumulate material along the 
shore frontage, causing a continual advance of the 


‘| coast-line, so that with the lapse of time the land 


appreciably gains by encroachment on the sea, just 
as in other localities there is a process of denuda- 
tion. It is computed, for instance, that Dunge- 
ness, in Kent, receives an increment of something 
like 200,000 tons of shingle per annum. 

Sucha } pengene of accretion, when carried on across 
the mouth of a river, is naturally interfered with, 
as it is not elsewhere, by the scour of the tidal 
ebb and flow, with the result that ultimately a state. 
of equilibrium is reached in which, the limiting 
amount of deposit having been attained, it is kept 
at a fairly umform level by the contending forces. 

If we choose to probe the matter further, we 
will find that this external action can only be 
attributable to two marine agencies. These are 
littoral currents and wave action, the latter the 
result of wind and storm. Of these, perhaps the 
former force is the more influential, since it is 
the more constant ; but thisis by no means certain, 
nor is it an essential condition. The effects of 
storms are far-reaching, and wave action is very 
a as has previously been seen. Indeed, 

rom the most reliable observation and the best, 
evidence, it seems probable, on the whole, that 
both agencies are involved in a greater or less 
degree. The breaking of waves on a beach serves, 
to stir up the sand and shingle, the former of 
which the water, in its troubled state, retains in 


‘ suspension long enough for it to be projected some 





distance along the shore by the resolved com- 
ponent of wave force in that direction, being aided 
therein by the littoral current. As for the heavier 
particles and shingle, they are rolled along in the 
same manner, their movement partaking of a zig- 
a age os 

he effects of this concerted silting action are 
sometimes most strikingly manifested. Acting 
obliquely across the mouth of a river, it is possible 
for the direct natural outlet to become completely 
blocked, and the river course to be diverted, with 
the concurrent formation of a spit or tongue of 
land, throvgh which, in times of flood and heavy 
rainfall, the reinforced stream may temporarily 
renew its passage. Thus the outlet of the River 
Yare was, no doubt, originally where the town 
of Yarmouth now stands, but the southerly trend 
of the shore drift gradually deflected the mouth of 
the river through a distance of nearly three miles 
to a point where it has since been fixed by per- 
manent works. 

The general contour of an estuary materially 
influences its liability to the invasion of littoral 
drift, and in this connection the estuaries of tidal 
rivers fall conveniently into two classes—viz., those 
in which the estuary is funnel-shaped, gradually 
widening outwards, and those in which it is bottle- 
shaped, with a narrow neck or outlet to a broader 
enclosed area. TheSevern and the Thames furnish 
illustrations of the former class, the Mersey and 
the Tay of the latter. 

Funnel-shaped estuaries are less likely to be 
afflicted by bars than those which are narrow- 
necked. There is freer ingress and egress for the 
tide, a condition which is less favourable to the 
permanent establishment of detritus in any part. 
The Severn has no kar, neither has the Scheldt, 
while the Thames, though beset by a number of 
shoals at its mouth, possesses an uninterrupted 
navigable water-way right. out to sea. This may, 
in fact, be said to be the normal condition of bar- 
less rivers: a serviceable passage amid shoal 
grounds. The Mersey, on the other hand, a typical 
bottle-necked estuary, has a very pronounced bar, 
and the Tay has two. 

The funnel-shaped estuary is, in fact, much the 
better form, provided the widening be not too 
abrupt or rapid. The tidal-flow penetrates higher 
up the river, and the volume of water returning 
with the ebb is thereby increased. If, however, 
the estuary be too suddenly enlarged, even this 
augmented flow will not suftice to prevent silting, 
which will continue to take place until equilibrium 
is established. The Seine is a case in point of a 
river where the tidal water is insufficient to protect 
the estuary from permanent occupation by allu- 
vium and detritus. 

A bottle-necked entrance, while it tends to con- 
centrate the scour of a river into one fixed channel, 
offers some considerable obstruction to the entry of 
tidal water, and so robs the estuary of a very useful 
auxiliary in maintaining its depth unimpaired. 
Shoaling is the frequent accompaniment of this 
deprivation. 

In extensive estuaries of a sandy nature the 
river channel is, as a rule, characterised by in- 
stability and change. In a manner suggestive of 
the sluggish flow of a deltaic outlet, the low-water 
stream frets its way towards the sea through banks 
of sand with frequent changes of direction. The 
absence of any definite agency to fix and control its 
course causes the stream to deviate from side to 
side of the estuary, and to undergo radical changes 
within very short periods. It is on record that the 
low-water channel of the Mersey has transferred 
itself from the Cheshire side to the Lancashire side 
of the river, a space of 3 miles, within a period of 
twelve months. The Liffey, before the construc- 
tion of the south and north walls, which now regu- 
late its outfall, used to roam in an irregular and 
vacillating manner all over the sands known as the 
North and South Bulls. 

Since shoals and sandbanks from their very nature 
are of a shifty, transitory disposition, it is a com- 
paratively easy matter for the navigable channel to 
undergo frequent variations of direction and even 
drastic alterations of location. This involves the 
taking of numerous observations for navigational 
purposes, and evidently entails much inconvenience, 
which it is desirable to avoid, if possible. ; 

The ideal, therefore, to be aimed at in instituting 
artificial regulation works for river channels through 
tidal estuaries comprises two essential features :— 

1. The first is to facilitate the entrance of tidal 
water and to remove all obstructions which tend to 
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diminish the volume of water entering the estuary|taken in connection therewith, leading to the 


from the sea. 


resent state of the channel and the proposals for 


2. The second is to confine the low-water channel | its future treatment. 


within definite limits of such a form that the 
stream is gradually enlarged and widened in accord- 


ance with its natural 


a. 
The attainment o 


Prior to the year 1848 the entrance to the Seine 
| remained in the condition which it had attained by 
| an entirely natural of evolution. No arti- 


these objects involves the’ ficial works of any kind had been attempted, and it 


formation of training-walls and the use of dredging was consequently afflicted with all the drawbacks 


appliances. ain I 
useful adjunct, but it is of secondary importance. 


The employment of training-walls, with the con- 
sequent imprisonment of the river channel, has, in at Marais Vernier, to 7500 yards 
many cases, been accompanied by a policy of land , Roque, and, finally, to 11,000 yards a 


Fég.i8. 


In certain cases sluicing has proved a attaching to its unfavourable conformation. 


The 
‘width of the estuary, which was 3500 yards at 


Quilleboeuf, enlarged much too rapidly to 5200 yards | 


a below La 
ve Honfleur. 


the estuary between Villequier and Quillebcouf. 
Along the right-hand bank one continuous dyke, 
11 miles in length, was formed, and along the left 
bank two lengths of 9000 and 1600 yards respec- 
tively. Begun in 1848, this work was completed 
in 1851. The results were of a very strikirg 
character. The depth ia the 1iver within the limits 
of the dykes was speedily increased from 11 {t 6 in. 
to 21 ft. 6in. Such unequivocal.success led to an 
extension of the dykes both up and down the river, 
|so that they reached from Caudebce to Tancarville 
|on the right-hand bank, and on the left-hand bank 
| to La Roque in 1859, and eventually to the mouth of 


PLAN OF THE SEINE BETWEEN THE PORT OF ROUEN AND THE SEA. 
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reclamation, which may, or may not, prove a bene- 
licial measure, according to circumstances. Where 
land reclamation leads to an undue curtailment of 
the tidal area, the measure is bound to be per- 
nicious, and, in any case, very careful precautions 
must be taken in interfering with the natural 
regimen of the estuary, lest the last state of it be 
worse than the first. The reclamation works carried 
out along the course of the Seine have very materi- 
ally interfered with the accessibility of the Port of 
Havre at its mouth, and necessitated the provision 
of an entirely new entrance to that port, opening 
direct into the English Channel. 

_ The Seine, in fact, is one of the most instructive 
instances in recent times of the results of tidal 
estuary and river training, and we cannot do better 
than relate at some length the sequence of measures 





The tremendous area thus recessed from the sea 
had become choked and impeded by immense banks 
of sand and mud, as mutable as they were obnoxious, 
and the river proper wound amid them in an irre- 
gular serpentine course of uncertain depth. The 
actual depth of the navigable channel at Quille- 
boeuf was only 14 ft. at high water of spring tides, 
and barely 5 ft. at neaps. Vessels of 200 tons, 
with a draught of 10 ft. or less, occupied four days 
at least in making the journey to Rouen from the 
s2a, a distance of 74 miles. As a matter of fact, 
they could only pursue their course during flood 
tide ; at low water they grounded and remained 
stationary for hours. 

The first steps taken in the direction of improv- 
iog the navigable channel consisted in the forma- 








tion of 4 series of dykes in the upper portion of 


the tributary Risle in 1867. These dykes were con- 
structed simply of chalk rubble obtained from the 
cliffs which flank the river throughout a consider- 
able portion of its course. The material’ was de- 
posited at random below the level of low water, 
and protected above that level by stone pitching, 
the toe of which was sustained in a few isolated 
places by rough timbering. a 
The summit of the dykes, 6ft.6in. wide, was 
levelled to mean high water on the right-hand bank 
as far as Tancarville, and on the left-hand bank as 
far as La Roque. Beyond these ae, seaward, a 
lower type of dyke was adopted, or fear of disturb- 
ing too radically the conditions prevailing in the 
estuary. As it was, the low-water level of the 
river was reduced by 6 ft. at Quilleboouf, and by 
4 ft. 6 in. at Caudebec. During the above-named 
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period the construction of the dykes had been more 
or less of a tentative nature, and after ten years’ 
experience of maintaining them by a constant re- 
plenishment of rubble. after subsidence or dis- 
turbance, it was recognised that a more stable 
form of: construction would be necessary, if the 
excessive expense of upkeep- was to be reduced. 
The dykes were accordingly strengthened and 
consolidated, as shown in Fig. 16. 

The slope of the rubble i. dressed in the 
first place with pitching compactly set, was further 
protected against the erosive action of currents b 
a facing of concrete from 7 in. to 15 in. thic 
throughout ite entire height, and wherever scour- 
ing was to be feared there was formed at the foot 
of the slope a toe, or supporting ledge, of concrete 
3 yards wide, with an apron, upon which the force 
of breaking waves and rising tides might be ex- 
pended. The toe was sustained by a row of sheet- 
piling driven down to a level a little above that of 
mean low water. 

Tn spite of the excellent results arising from the 
dykes thus erected. navigational facilities in the 


tidal region of the Seine gradually became insufii- | Stacie 


cient for the growing requirements of the port of 
Rouen. Accordingly, while consolidating the earlier 
dykes, the authorities, at the same time, extended 
them, so as to fill the gaps left in the original 
undertaking and to prevent any dispersion of the 
current, with its beneficial scour. This step re- 
sulted, as was expected, in a further deepening of 
the bed of the river, a development which has been 
sti!l more accentuated by recent dredging operations. 
The earlier dykes lying below Tancarville con- 
sisted of two parallel submersible mounds at a 
distance apart of 550 yards. In view of possible 
ultimate prolongations into the estuary, it was 
deemed abeinahts to impart to the rivera gradually 
increasing width, and, accordingly, during the 
eriod 1890 6 a dyke was constructed on the right- 
Fand bank between Tancarville and the R sle, the 
curve of which accorded to the major channel a 
width of 1320 ya-ds at La Risle. This dyke, the 
crest of which stands at highest water-level, was 
formed of rubble from the Tancarville quarries. 
The original dyke along the south bank was 
retained without any modification, and the old 
north dyke was alsu preserved in order to form a 
confinement for the minor channel as far as a 
beacon situated 1} miles above the Risle. Below 
the beacon the new minor channel continually 
enlarges. It is restrained by the extremites of 
two salient groynes in block-work and framing 
attached to the soe dyke. A third groyne con- 
nects the upper and lower dykes near the beacon. 
All three groynes were constructed in 1897-8. 
From the date of completionof the earlier dykes, 
serious attention was ™, to the question of their 
prolongation below the Riasle. ut the step in- 
volved a serious controversy concerning the possibly 
deleterious effect on the entrance to the port of 
Havre, grave inconvenience in connection with 
which had already been felt by reason of the modi- 
fications in the sandbanks of the estuary brought 
about by the training works then in existence. 
As far back as 1885, a technical Commission, 


under governmental auspices, had been appointed 


to prepare a programme of improvement works for | yy 


the port of Havre and the outer Seine. Ten years 


later, after an exhaustive investigation, the problem | Itaquy, in the State of 
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was solved by designing for Havre an as a 
approach direct fromthe English Channel, and beyond 


the influence of the Seine estuary. Thereupon the 
extension of the dykes below the Risle was autho- 
rised, the northern dyke to terminate on the meri- 
dian of Saint Sauveur, about a couple of miles 
above Honfleur, and the southern dyke to be ex- 
tended eventually as far as Honfleur, and to con- 
nect with the local works of that port. The northern 
extension had thus a length of 7150 yards, and the 
southern extension a length of 5200 yards to the 
meridian of Fiquefleur, where the distance apart 
of the two dykes is just 1 mile. 

The constructional form of the dykes is quite 


Along the north bank, throughout the entire 
length of the curve, there existed at the time em- 
bankments which are relatively high—i.e., from 
10 ft. to 17 ft. above zero. With the aid of boatsa 
simple mound of rubble was deposited on the 
banks, forming a projection of from 14 to 2 yards 
at the most. In this way possible erosive action 
was curtailed, and accretion at the rear was en- 
cou . The dyke, consolidated by a concrete 
slope on the south face, with a concrete apron, was 
finished in 1905. 

Along the south bank, on the contrary, the dyke 
has been formed on low embankments, the level of 
which was 6} ft. below zero, and which were 
covered by from 15 ft. to 16 ft. of water at low 
ebb. A low dyke was first constructed and levelled 
to 13 ft. above zero. The upper portion of this 
dyke is F smtna by a revetment of coursed. pitch- 
ing, and consolidated’ by a ridge of sheet-piling.: 
The lower dyke forms a toe to the upper dyke, 
which is built up toa height of 29 ft. ane zero, 
and is faced with concrete, the work being com- 

leted in 1906. The combined structure has a 
ae of 4500 yards from the mouth of the Risle, 
and the lower dyke extends alone for a further 
distance of 550 yards. 

The southern dyke will be prolonged for an addi- 
tional 3000 yards to the meridian of St. Sauveur, 
which is the present termination of the northern 
dyke, and thereafter as far as Honfleur, should the 
step prove necessary. There is also on foot a 
project for the immediate extension of the northern 
dyke to the meridian of Honfleur. Parliamentary 
powers are now being sought for the expenditure 
of a sum of half a million sterling thereon. 

The curve adopted for this latter extension is 
such as to admit of a conjunction with the proposed 
works at the port of Havre, either in a direct line, 
or by a deflection towards the Amfard bank. 


(To be continued.) 





BrazitiaAN Raitways.—A contract has been let to 
essrs. Echenerria and Co. for the construction 
of a railway frum St. Luiz to Caxia, with a branch from 

Maranham. 









CROSS SECTION OF DYKE 
‘N INNER ESTUARY 


RECONSTRUCTION OF THE CALE- 
DONIAN RAILWAY BRIDGE, STIR- 
LING, 


THERE has just been completed the reconstruction 
of the Caledonian Railway Bridge over the River 
Forth at Stirling, and as the work presents several 
engineering features of interest, we give a number of 
illustrations in this issue, and will supplement these 
in a later number with details of the steel-work. 
Attention may be directed, in the first instance, 
to the perspective view on page 745 (Fig. 1), as it 
affords a striking example of the possibilities of 
combining esthetic architectural embellishment 
with the realistic conditions appertaining to steel- 
work. Art in engineering oo should be honest ; 
there should be no extraneous additions or useless 
decorations, even to improve appearances. Efli- 
ciency, from the utilitarian point of view, fulfils, in 
its truth, the main requirementsof realistic art. But 
this does not preclude the design of details with a 
view to effect, combined with the economic realisation 
of the utilitarian conditions to be met. The perspec- 
tive view published establishes this co-ordination of 
civil engineering and architectural effect. The effort 
to arrive at this result is in all cases commendable; 
but in this particular instance it was especially so. 
Stirling is an old town, rich in historical associations, 
and its castle, which figures so prominently in the 
story of the struggles which preceded the Union 
of England and Scotland, is not the only instance 
of architectural beauty which the town possesses, so 
that when it was decided to rebuild the bridge 
carrying the main north line of the Caledonian Rail- 
way Company across the River Forth, the Corpora- 
tion of the town very properly urged the company 
to arrange for a structure of pleasing appearance. 
The contrast between the old and new bridge sug- 
gested on page 745 tells its own story. The bridge, 
seen from the high road from the north, at the 
entrance to the old town, is a striking introduction 
to the historical burgh, being a happy combination 
of the baronial period and the modern age of steel. 

Another feature of the structure has reference to 
the foundations, and to some of the details of the 
steel-work. The Forth is a tidal river, and is at 
Stirling about 300 ft. wide, while the depth of water 
at the site of the bridge is about 11 ft. The 
strata are treacherous, consisting largely of running 
sand. Indeed, the foundations of the old piers which 
had been put in in 1846 on a timber floor, laid at a 
level of about 11 ft. below the bed of the river (see 
Fig. 3, Plate XLVIIL.), showed signs of failure, and, 
in view of the nature of the strata and the form of 
the superstructure, the Caledonian Company decided 
to take down and rebuild the bridge. This was 
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THE RECONSTRUCTION OF 


MR. DONALD A. MATHESON, M., INST. C. E., 


THE CALEDONIAN RAILWAY BRIDGE AT STIRLING. 


ENGINEER-IN-CHIEF TO THE CALEDONIAN RAILWAY, ENGINEER, 
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ndered moré convenient, as in addition to the 
oad bridge, already referred to, there is parallel 
vith the Caledonian line that of the North British 
Company, with a bridge across the river, built 
ome twenty years ago, and seen in two of the 
iews of the reconstruction of the Caledonian bridge 
n page 756 (Figs. 21, 22, and 23). Before opera- 
‘10n8 were commenced an arrangement was come to 


between the Caledonian and North British Com- 








ies, whereby all the Caledonian traffic was to | bridge. This arrangement greatly facilitated the 

diverted on to the bridge alongside, until the work which we are about to describe, as the old 
work of reconstruction was completed. It is| bridge could easily he demolished, and the new 
interesting to recall that a similar arrangement was | structure built on the same site, without reference 
made between the two companies when the North | to traffic considerations. 
British bridge was reconstructed about twenty| In its general dimensions the new bridge cor- 
years ago. Now, as then, tem junctions | responds with the old. The first bridge was built 
were formed for the turn-over eGo c between | in 1846, and consisted of stone piers and abutments, 
the lines of the two companies at each end of the with a superstructure of timber laminated arches 
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and decking. In 1868 this superstructure was re- 
placed by cast-iron arched ribs and timber decking. 
As shown in the perspective view, Fig. 2, on page 
745, and the elevation and plan, Figs. 3 and 4, on 
the two-page Plate XLVIIL, there were three 
spans across the river and an archway 12 ft. wide 
on each side of the river. In the new bridge, as 
shown in the elevation and plan, Figs. 5 and 6, 
on Plate XLVIII., there are the same number of 
spans, and piers and abutments have been built on 

ractically the same site as those of the old bridge. 

Zach of the three river spans is 101 ft., and the 
width of the archway, or land span, on each side of 
the river is 15 ft. The total length of the bridge 
over the parapet walls is about 450 ft., and the 
depth from the rail-level to the bed of the river is 
about 40 ft. The bridge is built for a double line 
of railway, the clear width between the parapet 
girders being 26 ft. 8in. The general design of 
the piers and abutments is clearly shown on Plate 
XLVIII., and the construction of the girders 
and decking with the effective ornamental parapet 
will be illustrated in detail in a subsequent issue. 
The work of building the piers within cofferdams, 
the erection of the steel girders, and the complet- 
ing of the parapets is illustrated by the progress 
photographs reproduced on page 756 (Figs. 21 to 24). 

This ‘work of construction was commenced by 
building a tempo staging across the river on 
the west side of the bridge, that furthest from the 
North British bridge, and from this the operations 
were carried on. This temporary bridge is shown 
in the photographs, reproduced in Figs. 21 and 22, 
page 756, supporting the steam-cranes at work. The 
cast-iron arched ribs of the old bridge were removed 
in segments, and the masonry of the piers was taken 
away to high-water level. The upper surfaces of 
the piers at this stage were used by the contractors 
as platforms from which to drive the piles to form 
the sheeting of the cofferdams within which the 
new piers were built 

The design of the cofferdams is clearly shown by 
Figs. 7 and 8, Plate XLVIII , which illustrate that 
for the building of the south pier. The cofferdams 
were formed by driving V-jointed sheet-piling 
12 in. thick round the site of each river pier. Figs. 
9 and 10, on Plate XLVIII., show the shoes, 
Fig. 11 a section of the piles, and Figs. 12 and 
13 the method of driving. . The piles, which were 
36 ft. long, were driven until their shoes were about 
22 ft. below the bed of the river, at which level 
sand and gravel were reached. They were driven 
in bays of three, the timbers being bolted and 
fastened together by means of wrought-iron bolts 
and dogs. The cofferdam at the north river pier 
was made wider than at the south river pier, in 
order that the new piles might be driven clear of 
the timbers used in connection with the old coffer- 
dam, which timbers were met with in driving some 
trial piles. On the completion of the sheet-piling 
in connection with a cofferdam, a top setting of 
timbers was put in by fixing walings and struts as 
shown in Fig. 7. This top setting was put in at 
about high-water level, and the remainder of the 
old river pier, including the foundation, was after- 
wards entirely removed. A second: setting of 
timbers was then put in at a level of about 7 ft. 
below the top setting, and, to tie the sides of the 
cofferdam together, steel rods 1} in. in diameter 
were fixed at the level of the top setting. Fig. 21, 
on page 756, gives a good idea of the cofferdam. 

ith the cofferdam thus completed, the bearing 
piles for supporting the new pier foundations were 
driven (Figs. 14 and 15). The bearing-piles are of 
pitch-pine timbar 12 in. square in section, and are 
laced at about 3-ft. centres, their average lengths 
ing about 22 ft. Oa the tops of the piles at about 
10 ft. below the bad of the river, to which level the 
heads of the piles had been cut off, 12-in. by 6-in. 
pitch-pine walings were laid. Pumping had to be 
carried on more or less continuously inside each 
cofferdam, but during piling operations water to the 
depth of about 4 ft. was maintained inside the 
cofferdam as a precaution against ‘‘ blowing ” of the 
running sand in the bottom. 

The new concrete foundations of the river-piers 
were put in in sections of about 20 square yards 
in area up to the level of the tops of the piles, each 
layer of the concrete above this level being put in 
in one area. Prior to the concreting of a section of 
the foundation, the water in ‘the compartment 
forming the section was pumped out, the excava- 


crete. The bottom layer, in which the heads of 
the bearing-piles are embedded to the extent of 
3 ft., is 5 ft. deep; and the middle and top layers 
are 3 ft. and 2 ft. respectively. The concrete in 
the bottom layer is made up in the proportion of 
three parts of broken stone and sand to one of 
Portland cement, while the concrete in the upper 
layers is in the proportion of 5 to 1. Fig. 22, on 
page 756, shows the building of the north pier. 

From the foundation courses up to cut-water 
cope-level, the masonry of the piers (Figs. 14 
and 15) consists of stone facing with 5 to 1 cement 
concrete hearting, in courses 21 in. deep. Above 
cut-water cope-level the masonry is coursed stone- 
work throughout, the depth of courses being 18 in. 
The pilasters and stone parapets are built of dressed 
ashlar work. The piers and abutments on each side 
of the river are built of coursed stonework, as shown 
in Figs. 16 to 18. The river piers are built to a batter 
on the face of 1 in 96, and the face fronting the river 
of each land pier is built to the same batter. The 
voids shown in each land pier were filled with stone 
shivers, drainage-pipes leading out to the face of the 
pier having been iaid at the bottom of each void. As 
the concrete foundation of the old land pier on each 
side of the river was found to be in a satisfactory 
condition, it was not removed, but additional con- 
crete was added to it to form the foundations for 
the new land-piers. . At the spans over the road- 
ways on each side of the river, the arches are built, 
in the form of a semi-ellipse, of dressed ashlar vous- 
soirs.. The depth from the soffit of the arch to the 
springer level is 6 ft. lin. The walls on each side 
of the passage are faced with ashlar. 

Figs. 19 and 20, on Piate XLVIII., show the 
girder-work on the piers; but this we shall deal 
with in our next article. 

. (To be continued.) 





THE MOTOR-CAR SHOW AT OLYMPIA. 
(Concluded from page 714.) 

In the gallery of the recent Motor-Car Show at 
Olympia numerous accessories were shown, but a 
considerable proportion of these were not of tech- 
nical interest. Messrs. White and Poppe, Coventry, 


FigJ6 
eet >} 





showed engines of their make of various sizes, in- 
cluding a new pattern with cylinders 85 millimetres 
by 110 millimetres (3,5, in. by 43 in.), cast in pairs. 
It has always previously been Messrs. White and 
Poppe’s practice to cast their cylinders separately 
a to have a bearing between adjoining cranks, but 
in this engine they have cast the cylinders in pairs, 
and retain the bearing between the cranks. Forced 
lubrication is provided, the pump being driven from 
the lower end of a vertical shaft, which at its upper 
end carries the commutator. A longitudinal shaft, 
driven by worm , is placed along the top of 
the cylinders, at the front end of which is the fan, 
and at the back the magneto. The fan-belt is thus 
done away with, and the magneto, placed on the 
dashboard, is very accessible. It is claimed that 
the slight spring of the long shaft by which it is 





tion completed, and the concrete put in. The 
foundations of the a ey (Figs. 14 and 15) 
consist of three layers of Portland cement con- 





Carburettors of various sizes were shown, of the 
firm’s patent design, in which both the petrol-jet and 
air-supply are varied. It is claimed that this makes 
the mixture uniform at all powers. A carburettor 
with a 4-in. suction pipe was shown suitable for an 
engine with 12-in. cylinders, which, it was stated, 
had actually been used on an engine with 3}-in, 
cylinders. ‘ 

Aster engines were shown by the Aster Engi- 
neering Company, Limited, Wembley, Middlesex, 
the principal novelty being a small four-cylinder 
pattern, with cylinders 75 millimetres by 100 milli- 
metres (3 in. by 4 in.), in which the cylinders are 
all cast in one. In this there is no intermediate 
bearing to the crank-shaft, which simply runs in 
bushes at each end. The crank-case is not split 
horizontally, but vertically, like a single-cylinder 
engine. All the valves are at one side, and a 
magneto and pump are peonteet, driven off one 
counter-shaft. Forced lubrication, with the pump 
driven off a nearly vertical shaft, is used. A com- 
mutator for coil ignition can be put on this shaft 
if desired. For really small four-cylinder engines 
there is a great deal to be said for this plan of having 
no intermediate bearings for the crank-shaft, as 
it immensely cheapens the production. The shaft 
must, of course, be made very much larger in dia- 
meter to allow for the extra bending stress ; but, on 
the other hand, the length of the whole engine is 
very much de:zreased, so that the weight will prob- 
ably be no more than in the ordinary arrangement. 
Theoretically, the engine is not so accessible, but 
in practice it does not take long to remove the 
cylinders and, if necessary, take out the end of the 
crank-case and remove the crank-shaft. The con- 
struction of the crank-case is, in fact, the same as 
that used for the majority of single-cylindercd 
engines where it has been found to work very well. 
As an example of good manufacturing design, this 
engine is well worth careful study, the number of 
parts being very small compared with most engines. 
The pump, for instance, is cast in the front part of 
the crank-case, so as to be machined at the same 
time. 

The high-tension magnetos are undoubtedly the 








driven neéutralises the effect of the magnetic kick. 


most interesting of the accessories exhibited. This 














form of ignition appears likely to completely take 
the place of any other, owing to the extreme 
simplicity of the mechanical arrangement, and it 
appears to be possible with good work to make it 
for all practical purposes reliable. High-tension 
magnetos were not as numerous as at last year's 
exhibition, and their manufacture will probably soon 
be in very few hands. No new principles of con- 
struction are shown, but the secondary winding is 
almost always placed on the armature, no separate 
coil being used. The actual working of a bigh- 
tension magneto depends probably more than almo:t 
any other machire on good workmanship, and therc- 
fore the relative merits of the various makes can 
only be found by actual test, but there are several 
interesting novelties in design. ~~ 

The two points on which there has been an 
endeavour to effect improvement are the reduction 
of weight and the increase of accessibility. There 
is also a tendency to introduce some special means 
to facilitate starting. Reduction of weight is, of 
course, in a magneto, as in all other parts of a car, 
a most important point, provided that reliability 
is not in any way sacrificed. The earlier patterns 
have undoubtedly done their work excellently, but 
were in many cases very heavy, a weight of nearly 
a quarter of a hundredweight being quite common. 
If, in addition to this, a coil and accumulator aré 
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used, the total weight of the ignition apparatus 
may be us much as half a hundredweight. Any re- 
duction in this is a great improvement, and, with 
less weight to carry, the chassis can be made 
lighter. The actual gain on this item is not a very 
large one, no doubt, but the whole weight of the 
car is made up of small amounts. 

The greatest departure from previous construc- 
tion is to be found in the Rudhardt magneto, 
which was shown by Messrs. C. A. Vandervell and 
Co., Warple Way, Acton Vale, London, W. In 
this, instead of the usual horse-shoe magnets with 
cast-iron pole-pieces, the magnets are flat pieces of 
steel about # in. thick, shaped as shown in Fig. 16. 
Several of these are built up to form one compound 
magnet, the number varying with the size of the 
machine. The general arrangement of the four- 
cylinder pattern is shown in Fig. 17. This size 
has six magnet sections. The armature revolves 
in the space at the lower part of the magnets, 
which is accurately ground out, and therefore no 
pole-pieces need be employed, the loss due to the 
iron pole-pieces being thus avoided. All other 
parts of the machine are carefully designed to re- 
duce the weight, and it is claimed that the full- 
size magneto for a four-cylinder engine only 
weighs 8? lb. Both the high and low-tension 
windings are on the armature as well as the con- 
denser, the low-tension circuit being therefore 
entirely self-contained. 

With the ordinary pattern of contact - breaker 
trouble is sometimes met with from the rocking-arm 
which carries the moving contact sticking on its 
pivot, in which case the machine, of course, ceases 
to give a spark. In the Rudhardt the moving 
contact is carried on a stiff spring, and the rocking- 
arm done away with, as shown in Fig. 18. The 
contact-points A are parted by the fibre-roller B 
coming into contact with the cam C. 

In the Nilmelior magneto, shown by Nilmelior 
(England), 36, Alfred-place, Tottenham Court-road, 
London, W.C., a new type of contact-breaker is 
also adopted. In this the rocking-arm is dispensed 
with, the moving contact-point being carried on a 
spring which runs directly against a cam and makes 
a very satisfactory looking arrangement. 

The Bosch Magneto Company, Limited, 23, 
Store-street, Tottenham Court-road, London, W.C., 
showed a number of their well-known magnetos of 
various sizes, and also their dual ignition for either 
magneto or accumulator. In this a special coil is 
used, combined with a switch for both the high 
and low-tension currents ; the usual distributor on 
the magneto being used for both, and a special 
con‘a:t-breaker fitted for the accumulator. A 
trembler is fitted to the coil which can’be put into 
action at any time when the engine is at rest, 
when, if there is any gas in the cylinder, the 
engine will start. When running on the accumu- 
lators, the trembler is not used, the coil running as 
a single contact, and prodacing a single spark at 
each firing-point. This undoubtedly makes a very 
compact dual ignition, indeed, but is open to the 
objection to all combined plants—namely, that 
there are a good many parts common to both, and 
the failure of any of these will disab’e the whole. 
Asa matter of fact, it seems doubtful whether it 
is worth while having two ignitions with the idea 
of providing against breakdown, as the magneto 
is, for all practical purposes, reliable. The above 
arrangement ensures easy starting, which is what 
is most wanted. 

A new-pattern four-cylinder magneto was also 
shown, in which the whole design has been sim- 
plified in details, both the weight and the prics 
being considerably reduced. he whole of the 
high-teasion distributor is so arranged that it can 
be removed instantly, and the contrcts cleaned. 
"he contact-breaker has been stightly altered, so 
that wear on the fibre contact-piece docs not affect 
the timing, and is also, easily. accessible. The 
actaal weight of this machine is about 124 1b. 

The Sims Manufacturing Company, Limited, 
Welbeck Works, Kilbura, London, N.W., showed, 
‘1 addition to their ordinary models, a special light 
pattern, which they call their ‘‘ Aero” model, and 
which weighs 114 lb.; the parts, as far as possible, 

sing made of magnalium. They also showed a 
special device for starting from the seat with the mag- 
neto only, the armature being so arranged that it 
can be rotated by a spring for a part of a revolution 
independently of the engine. To do this a spring- 
“rive is placed between the engine and the magneto, 
«nd this spring can be compressed by a lever or pedal 
trom the driving-seat, and then let go, when the 





armature rotates rapidly and a spark is produced. 
There seems to be no reason why, with some such 
arrangement as this, starting should not be just as 
certain as with the accumulator and coil, which can 
then be dispensed with. 

An arrangement for easy starting when the engine 
is turned by hand in the usual way was shown on 
the Hirst eto, exhibited by Messrs. Pearsons, 
Abbot-road, Poplar, London, E. In this case the 
armature of the magneto is actually driven by a 
strong spring, which, when running normally, 
holds the armature against a stop, and therefore 
has no effect. If, however, the engine is turned 
very slowly, the armature is held by a catch, and 
prevented from revolving for a part of a revolution 
and then released. ‘The spring has during this 
time been compressed, and therefore the armature 
revolves rapidly till it again touches the stop, and 
produces a good spark. As long as the engine is 
running the catch is thrown out of action by centri- 
fugal force. Not only is the spark produced by 
this device equally good, however slowly the 
engine is turned, but the ignition is also retarded, 
so that back-fire is impossible. 

There is no doubt that ease of starting and the 
possibility of starting from the seat is a matter of 
considerable importance, and most of the firms 
showing magnetos exhibited some form of dual 
ignition with this idea in view. It is, however, 
quite possible that in the future the ordinary 
magneto without either of these will become general, 
as with the improvement in carburettors starting is 
becoming easier, while engines are being made to 
run much more quietly, and therefore do not need 
to be stopped or started so often. 

Tyres were shown by many firms, but differ little 
in design. The steel-studded tyre was not so much 
in evidence as hitherto, but tyres with rubber treads 
with corrugations and projections of every possible 
shape were shown. The best preventive of side- 
slip appears, however, still to to drive slowly 
and carefully. 
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Higher Surveying. By Cuaries B. Brezp and GrorcE 
L. Hosmer, Assistant Professors of Civil Engineering, 
Massachusetts Institute of Technology. New York : 
John Wiley and Sons; London: Chapman and Hall, 
Limited. TPrice, cloth, 10s, 6d. net. } 

Elements of Railroad Track and Construction. By WINTER 
L. Witson, Professor of Railrosd Engineering, Lehigh 
University. New York: John iley and Sons 
London: Chapman and Hall, Limited. [Price 
net 

Steam Power-Plant Engineering. By G. F. GeBHarpr, 
Professor of Mechanical Engineering, Armour Insti- 
tute cf oe em Chicago, Ill. New York: John 
Wiley and Sons ; London: Chapman and Hall, Limited. 
[Price 25a. 6d. net. ] 

Who's Who in: Mining and Metallurgy ; Containing the 
Records of Mining Engineers and Metallurgists at Home 
and Abroad, 1908. Founded by Grorce Sarrorp. 
London: The Mining Journal, [Price 15s. net. ] 

Die Steinkohle, ihre Gewinnung und Verwertung. Fiir 
Techniker, Bergleute, Kohlenindustrielle wnd Kohlen- 
hinder. Von A. Harnic. Hanover: Dr. Max 


Jianecke. [Price 5 marks, bound. ] 


8s, 6d. | M 





The *‘Contour” Road Book of Ireland. From Special 
Surveys by Harry R. G. inciis. Edinburgh: Gall 
and Inglis. [Price 2s. net. ] 

The Slide-Rule: A Practical Manual, By Cuaries N. 
PickworTtH. Eleventh Edition. Manchester: Emmott 
and Co. [Price 23] 

A Hand-Book jor Cement-Works Chemists. By Frank B. 
Gatenouse, F.C0.8. London: Charles Gnttin and Co, 
Limited. | Price 5s. net.] 

Skerry’s Guide to the Examination for Factory Inspectars. 
London: Skerry’s Civil Service and University Col- 
lege. [Price 1s. net.] 

City of Birmingham Water Department. Elan Supply : 
A Description of the Works. By E. Antony Leks. 
Birmingham : Cornish Brothers, Limited. [Price 1s. 


net. 

Galvanotechnik. Von Ingenieur Kravusg. Hanover: 
Dr. Max Jiinecke. [Price 2.80 marks. ] 

Praktischer Fuhrer durchden Zeugdruk. Biiuchen I. und 
Biiuchen II, Von Ave. AxMacnER. Hanover: Dr. 
Max Jiinecke. [Prices: I. Bauchén, 1.80’ marks; LI. 
Biauchen, 3.80 marks. } , 

Business Prospects Year-Book, 1909. Edited by Joszrx 
Daviss and CO. P. Hariey. Cardiff: The Busimess 
Statistics Publishing Company ; London: The Com- 
mercial Intelligence Publishing Company, Lmuited, 
166, Fleet-street, E.C. 

Steel Ships; Their Construction and Maintenance: A 
Manual for Shipbuilders, Ship Superintendents, students, 
and Marine Engineers. By Tuomas Watton, Naval 
Architect. London : Charles Griffin and Co., Limited. 
[Price 183. net. 

Die Statik des Kranbawes. Von W. Lupwic Anprée. 
Miinchen und Berlin: R. Oldenbourg. [Price 8 marks ] 

Elementary Manual on Stam and the Steam-Enywme, 
specially arrangid Jor the Use of Ferst-Yeur Board of 
Education, South Kensington, City and Gusds of 
London Institute, Colonial and other Engineering 
Students. By AnpREW Jauigson, M. Inst. O.E., 


FRS.E, MILE.E. Tweifth Edition, revised. 
Darke Charles Griffin and Oo., Limited. [Price 
3. 6d. 


a of Materials. By Artnurn Mortery, M.Sc., 

M.I. Mech. E., Professor of Mechanical Enginéering 
in University Coll Nottingham. London, New 
York, and Caloutta : : i 


ngmaner, Green, and Co: [Price 
78. 6d. net. } 


Metallic Alloys ; Their Constitution and Construction, By 
G. H. Guutiver, B.Sc., F.R.S.E.. A.M.I. Mech. K., 
Lecturer in Engineering in the University of Edin- 
burgh. London: Charles Griffin and Co, Limited. 


[Price 6s. net ] 

Calcul Electrique et Mecanique des Distributions d’ Energie. 
Conférence Jarte le 5 Juillet, 1908. Par J.H JAcoBsEN, 
Paris: Au - de l’ Association Amicale des Anciens 
Eléves de l’Ecole Pratique d’Electricité Industrielle. 
[Price 2 25 francs. 

The Sling. Part II. By Ww. Leicuton Jorpan. 
London : Simpkin, Marshall, Hamilton, Kent, and Co., 
Limited. [Price 1s. ] 

Hindustani Self-Tavght. By Captain ©. A. Trem, 
Third Edition. Hindustani Text revised by J. F. 
Biumuarpt, M.A.. M.RA.S. London: of Marl- 
borough and Co. [Price 2s. nebt.] 

A Scheme for the Promotion of Scientific Research. By 
Water B. Parest. Second Edition. London: 
Stevens and Sons, Limited. 

The Mechanical Production of Cold. By J. A. Ewixe, 
C.B., LL.D., F.R.S. Cambridge: University Press. 
[Price 10s. ] 

Die Elektrotechnik. Von Dipl.-Ingenieur K. Laupimen. 
Hanover : Dr. Max Jinecke. [Price 3.60 marks 

An Elementary Manual of Radtotelegraphy and i0- 
tclephony for Students and s. By J. A. FiEM- 
Ing, M.A., D.Sc., F.R.S. don, New York, Bom- 
ag Bp oe Longmans, Green, and Co. [Price 

8. 6d. neb. 





Tue Jvusion Institution or ENGINEERS.—A 
number of members of this Institution recently availed 
themselves of the invitation to visit Messrs Siebe, 
Gorman, and Co.’s Submarine Engineering Works in 
Westminster Bridge-road. After being received by Sir 
Richard Awdry, K.C.B., one of the directors, they 
listened to an extremely interesting addrees by Dr. 
Leonard Hill, F.R.S., on the physics and physiology of 
diving, caixson disease, &c. Demonstrations were then 
carried out in the large experimental diving-tank to ilius- 
trate the following :—Diving apparatus as used in the 
British Navy, fitted with Ghakens and electric lamps ; 
self-contained diving apparatus, employed in cases where 
the ordinary pees with genes and air-pipes would 
be impracticable; the Haill- self-contained dress, 
enabling men to escape from disabled submarines. A 
glass-fronted air-tight chamber filled with dense fumes 
was brought into‘use for demonstrating the hod of 
operating with’ the eelf-contained breathing apparatus 
in irrespirable atmospheres, for rescue work in mines, &o, 
r. H. A. Fleuss, the inventor of the first apparatus of 
this description, also spo giving an account of his 
experience in connection with the flooding of the Severn 
‘Tunnel, and other particulars of much interest. Some of 
the members donned the diving-dress and made descents 
into the tank, and at the conclusion of the visit, on'the 
gs of Mr. J. Wylie Nisbet, seconded by Mr. Geo. 

, — Lage , & cordial vote of thanks the 
passed for t arranged to render. 
occasion so exceedingly interesting and eeablé, 
Richard Awdry responding. The ensuing visit be 
to the and shops of the London General Omnibus 
Company, in connection with a r on ‘‘ Motor-Omni- 
buses,” to be read by Mr. Eric Boult, on December 16, 
at the Royal United Service Institution, Whitehall, 
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THE GRIFFIN ENCLOSED GAS-ENGINE. 


Ws illustrate on the present and opposite pages a two- 
cylinder three-cycle enclosed engine constructed by the 

riffin Engineering Company, Limited, of the Kingston 
Iron Works, Bath, and designed with a special view to 
the employment of suction gas as the working agent. 
Like most of Mr. Griffin’s designs, the engine pos- 
sesses a number of original features. Mr. Griffin, as 
is well known, has always been an advocate of relatively 
low compressions, as giving a more sweetly-running 
engine, and this view is also embodied in the new 
type.- -In general, fairly high compressions are used 
with engines running on fuel gases. This is almost 
as much a matter of necessity as of choice: with 
engines running on the Otto cycle, since a large clear- 
ance would lead to t dilution of the incoming 
charge by the products of combustion. 

By arranging for a scavenging stroke after each 
explosion, however, Mr. Griffin is able to use a low 
compression and yet get a richer mixture in his cylin- 
der than is possible with even the high compressions 
used in ‘‘racers” running on the Otto cycle; and 
he claims that he thus combines a low compression 
with a low consumption of gas per brake horse-power. 
Of course, the scavenging stroke per se tends to in- 
crease the internal resistances of the engine, but this is 
compensated for by the use of a special double-valve 
for controlling the supply of gas and air. When 
yuoning on suction gas the engine has, as is well 
known, to draw its charge of gas through the ucer 
and the cleaning plant ; and, in order that a full charge 
of gasshall be drawn in against these resistances, it is 
necessary to throttle the air-inlet to the engine. As 
a consequence, the pressure inside the cylinder at the 
end of the suction stroke is less than when the engine 
is running on town gas or pressure gas, and the work 
lost fa ‘the suction stroke is alsu correspondingly 
greater. In the engine under discussion this defect is 
#bsant, and the pressure of the charge drawn into the 
cyliader is the same as if the engine were running on 
pressyre gas.. The device by which this is effected 
will be better understood after some description of the 
general arrangement of the engine. 

This, as shown in Fig. 1, annexed, and Figs. 3 to 8, 
page 749, has two cylinders, which drive cranks set at 
180 deg: with each other, so that the balance of the 
reciprocating and revolving parta is almost perfect. 
Splash lubrication is provided for all revolving parts 
as well as for the connecting-rods and pistons, there 
being no lubricator of any kind in the engine. The 
supply of air and gas is controlled by a double valve 
fixed on. the vertical rod, best seen in Figs. 5 and 7, 
whilst.the valve is shown toa larger scale in Fig. 2, 
annexed. The air enters at the top and the gas from 
below. The motion of this valve is under the control 
of the governor, and the effect of opening it to admit 

as is 10 shut off to a greater or lesser extent the air. 
When the gas-valve opens, therefore, there is an 
ample reduction of pressure in the cylinder to pro- 
duce flow through the producer and cleaning plant, 
since the air entry to the cylinder is throttled. The 
charge of gas bsing completed, however, the. gas- 
valve closes, leaving as a necessary co uence a free 
opening for the air to pass into the cylinder. The 
back pressure on the piston is therefore reduced, and 
as large and rich a charge drawn into the cylinder as 
ifthe engine were working with pressure gas. Owing 
to this, the output of the engine is, it is claimed, not 
much less than that of an ordinary engine in which 
there is no scavenging stroke. The adoption of the 
scavenging stroke, in addition to ensuring a rich 
charge, makes back explosions from the air inlet 
through the cylinder impossible, no matter what the 
conditions of working, and the. imterior of the engine 
and valve-boxes remains, it is claimed, clean much 
longer than where the ordinary Otto cycle is used.. The 
arrangement described has the incidental advantage 
that the engine always runs with constant compression, 
however the load may vary. The governor at light 
loads cuts off the supply of gas earlier in the stroke, but 
as @ result a correspondingly larger volume of air is 
drawn in, so that, as stated, the compression is un- 
altered. 

Another special feature of pnp jo the use of low- 
tension magneto ignition, a single oscillating magneto 
firing the charge in both cylinders, High-tension 
maguetos do not work well with ucer gas, as the 
plug is liable to soil up very quickly. It is necessary, 
therefore, to use the low-tension type, and to have a 
make-and-break within the cylinder. The magneto has 
to ‘be of the oscillating type owing to the difficulties 
which would otherwise arise in starting up, since with 
the oscillating type the current is generated when the 
armature is drawn back by its spring, and is thus 
independent of the engine speed. It is not, however, 
easy to arrange for the make-and-break in two different 
— to. be operated by link-work from one and 
the same magneto. Mr. Griffin therefore employs 
electrical means of breaking the contact, with the result 
that the magneto used can be fixed at any convenient 





part of the engine, instead of having to be placed in a 
position giving a straight lead from it for the links to : 


ENCLOSED SUCTION-GAS ENGINE. 


CONSTRUCTED BY THE GRIFFIN 


ENGINEERING COMPANY, LIMITED, BATH. 








aty4 N 
re Y qws 
}e--- 9 —--+V/)y77 3 | -——--+ 


SEE 


QS 


SSS 
Cs 


TS 








SS 


WIAA 


SSS 


SG .L_ 


SSS 


YU) 


~ 


Ss 


WWD vwWWN 
NS 





the cor.tact-breaker, and any number of cylinders can, 
moreover, be fired from the one magneto. As foreign 
patents are still pending, we cannot yet publish a de- 
tailed description of this device, but hope to do so in a 
future issue. 

Licenses for the manufacture in France of this and 
the other Griffin internal-combustion engines have 
recently been taken up by Messrs. Weyher and Rich- 
mond, of Pantin, near Paris. 





AUTOMOBILE DicTioNARY.— We have received a copy 

= vc Sh Matieaaey Fe pag —o— in 

languages, " midt — Englis man, 
French, and Ttalica, 


which is published at 3s. net _by 











David Nutt, 57-59, Long Acre, W.C. The volume measur-s 
7 in. by 44 1n., and contains 207 pages of single and com- 
pound words, covering the detail ts of motor-cars and 
the working of the latter. The kk a to. have 
been most carefully got up, and is, what most other 
works of the same class can ly claim to be—a pocket 
dictionary in the real sense of the word. It forms a 
welcome addition to automobil» literature. 





ee — pee — a little pan 
on ucer-gas, gas-firing, and the: advantages of gas- 
firing over the direct use. of coal, has lately reached us 
from Mr. Ernest Schmatolla, 317, High Holborn, W.C. 
The subject is dealt with in sections, some dealing with 
the firing of boilers, others with the firing of lime-kilas, 
furnaces, muftieand other kilns, &c., while the theoretical 


considerations are also dealt wi'h. a 


Coa. IN THE East.—The consumption of coal in China 
and certain neighbouring districts last year was 3,896,348 
tons. This total was made up as follows:—China, 
1,403,472 tons ; Straits Settlements, 667,840 tons; India 
and Burma, 284,441 tons; Java, 191,145 tons; Hong 
Kong, 995,245 tons; and the Philippines, 354,205 tons. 
This consumption was supplied as follows :—Japan. 
2,477,693 tons; Australia, 611,007 tons; India, 298,048 
tons ; Great Britain, 287,107 tons; and Labuan and adja- 
cent islands, 222,493 tons. 


InsTiTUTE OF MetTa.s,—The next meeting of the Insti- 
tute of Metals has been fixed for January 19 and 20, 1909. 
The meeting will beheld at the Institution of Mechanical 

i and, in addition to new papers, several held 
over from the recent Birmingham m will be read. 
‘The papers will include the following :—‘‘ The Mechanism 
of the Luncaling Process of Certain Alloys,” by Messrs. 
Bengough and Hudson ; ‘* The Nature of Inter-Metallic 
Compounds,” by Dr. Desch ; ‘“‘ Aluminium and Some of 
its Uses,” by Mr. Echevain; ‘“‘Some Points of Interest 
Concerning Copper and Go Alloys,” by Mr. J. T. 
Milton ; osphor Bronze,” by Mr. 
Philip ; ‘‘ Plant Used in the Manufacture: of Tubes, by 
Mr. Mohestans ; ‘* Metallographic parestigntions’ Alloys,” 
by Mr. Rosenhain. We understand that-pending the 
opening of the new institute’s London offices, which is ex- 
pected to take early in the new year, the general 
secretary’s address is the University, Edgbaston, Bir- 
mingham. 
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‘*GUEST’S LAW OF COMBINED STRESSES.” 
To THE Eprror or ENGINEERING. 

Srr,—Your correspondent, Mr. Gulliver, has pointed 
out the limitations which must be placed to the values of 
the theories relating to the stresses in material under any 
system of loading. He discriminates botween a ‘‘ maxi- 
mum shear” theory and the “internal friction,” or 
‘*minimum resistance to sliding,” theory. The object of 
my previous letter was to show that the latter is more 
likely to be the true ‘* maximum shear” theory. If the 
resistance to sliding of the material is decreased, I take it 
pond this is equivalent to reducing the shear stress at 
yield. 

However, it is well perhaps to make some distinction 
between the two theories, (1) where internal friction is 
aeons, (2) where internal friction is taken into account, 
= therefore the former may be termed the ‘‘ no-friction” 
theory. 

Many of the correspondents seemed to think that for 
the Guest law to hold for a// materials it would be neces- 
sary for the shear stress at yield to be just half the tensile 
stress, and according to the ‘‘no-friction” theory this 
would be so; butif the ‘internal friction ” theory be true, 
the shear stress may bear very different ratios to the 
tensile stress for different materials. 

_ In order to make this clear I took a concrete example 
in comparing cast iron with wrought iron. For cast iron 
I took ¢ = 20°, which represents the value obtained by 
experiments on cast iron in compression where the frac- 


ture angle is 55 deg. In order to obtain the ratio fr y 


used this value of ¢, thus assuming that « was constent, 
and found ‘ * = 0.71 [fe = p, in the previous letter]. 


t 
_ The quantity 0.71 is evidently too small, as cast iron 
is stronger in shear than in tension, and if the ratio 


+ could be exactly determined by experiment, it would 


enable us to give a value to ¢. 
Mr. Izod (Proceedings of the Institution of Mechanical 


Engineers, 1906) found the ratio fc for cast iron in one 


t 
case to be as high as 1.52, This ratio would lead to the 
value of ¢ = 54 deg., and the angle of fracture 18 deg. _ 

It is generally understood that difficulties are experi- 
enced in determining the ultimate stresses (especially 
shear) in a material like cast iron, and the estimate of 
the stresses at the elastic limit, however low (or better, 

rhaps, the ratio of those stresses), offers still a greater 

ifficulty. Until further experiments are forthcoming 
we can only make a rough guess. 

Mr. Gulliver does not understand why I put ¢ = 0 for 
wrought iron. I assumed the fracture angle for wrought 
iron to be 45 deg. This is found to be generally true. In 
comparing the two theories he takes « = 0.14. This result 
could be obtained by taking a fracture angle of 41 deg. 
(not a very different assumption). I agree with your 
correspondent that ‘‘ any system of stress which exists in 
a body during the elastic period suffers alteration as soon 
as there is a permanent deformation of the material,” and 
as we are concerned with the stresses at yield, some other 
method of determining ¢ or « should be found. Indirectly, 
I take it, Guest’s experiments have shown that we are 
justified in taking ¢ = 0 for wrought iron, or, at any 
rate, @ must be very small. Your correspondent also 
states that 


t(J/1 + +m) =e(Vi + pt -p) =2q Jit 
I think this should read 
t(J/i+ e+ uw) =e (A(1 + w-p) = 29. 


7 does not materially affect the result when » is very 
small. 
Referring to my previous letter, 


= (Ag) ac + (AGB) vars te cy 


1 — sin ¢ 
2 cos ¢ * 


Me 

and B = 

It is not difficult to show that 
A= z, and B = *, 


where fi, f:, fe are the three yield stresses, and we can see 
at a glance how the ratio of /- to f: is related to the con- 


stants say ana“ +B 


Thus, if fo = fe we obtain the Guest formula. 
If fo = 4f¢ we obtain 


Me = §@M + § ./M? + T? (2) 


@ result identically the same ag S}. Venant’s formula, 
which, of course, is what we m'ght expect, since, according 
to the ‘‘maximum strain” theory, we should obtain an 
equation exactly like (1), where A and B would repre. 
sent the longitudinal and transverse strains in a simple 


tie-bar, and - would therefore be p = Poisson’s ratio. It 


isof further interest to note that if /* =p we get a com- 


vlete agreement between the formula for twisting and 

ding obtained from the ‘‘maximum strain” theory 
and that obtained from the ‘‘maximum shear” theory, 
taking into account the effect of internal friction. 

I mention this as it may be interesting to your corre- 
spondent, Mr. Crowther, who, in a letter appearing in 
your issue for October 16, says:—‘‘ The constant h ought 
to bear some ascertainable relation to Poiseon’s ratio.” 





May I add my congratulations to those already given 
to Mr. C. A. Smith on his introduction of a paper which 
has caused a thirst for knowledge of this important work. 

I thank you, Sir, for the privilege of taking up your 
valuable space, and remain, 

Yours faithfully, 
: : Epwarp C. Moy te. 

Harris Institute, Preston, November 28, 1908. 





To THe Eprror oF ENGINEERING. 

Sir,—Supplementing my letter in your issue of 
November 27, 1908, and in response to Mr. C. A. Smith’s 
request for information bearing on the subject under dis- 
cussion, I have pleasure to enclose herewith a table giving 
the results of torsion tests made by Professor Bauschinger 
over thirty years ago on equare and round bars of Martin 
and Bessemer steel, and also the results of direct shearing 
stress for same material. 


and from this determined the approximate value of the 


modulus of torsional stiffness as 
_S* = 0.14142 84, 
5/2 


ss 
= = 0.16666 S*, and 
St. Venant’s correction—viz., 0.14058 S4, 
It will als> be observed from the table of tests that the 
torsional breaking-stress for square bars is in all cases 
ter than for round bars, also that this torsional 
ing-stress is greater than the direct shearing-stress 
and that in nearly every case the “‘angle of torsion for 
one diameter long” corresponding with the ultimate 
strength, is greater for the round than for the equare 


as against the old theoretical value 





In the table the mean values of the moduli of elasticity 









































RESISTANCE To ToRSION OF RouND AND SquaRE Bars oF Steet FrRoM Recuirza, Huncary. Testep py 
Proresson BAUSCHINGER, AND EXHIBITED AT THE Paris Exursition, 1878, 
a , 
Tons PER SQuARE INCH. £o% x2 o 
; ess 83 
: Section of Bar Se gay ene a a ee ey Gemeeeaaete as fe a oe ce see re = 
4 H in Oentimetres. rs Ratio ; | Ratio Ratio s By ; g@2 . 
£ 5 Limit of Square Breaking | Square Modulusof Square S&SSE °%2.5 
3 3 Elasticity. for Stress. Round _‘Ellasticity. | ouna’ Sean Hees 
_ DQ 
| deg. i 
f 10.01 square 12.086 1 43.3 § 6060 \ 12.5 31.17 
24 12.98 round 12.197 f 9-900 { 39.85 } 1.086) se10—sf_—( 0 { 17.5 31 43 
0.015 square 12.4 . 42.6 \ 5250 \ . 12.27 30.66 
3 3 12.98 round 18.4 } 0.926 { 317 g isis { e370 { “E3s 39.68 
b 3 .03 square 10.6 : 41.34 5225 Bde 43.5 25.71 
~~ | { 12.98 round o7o 6 f 1008 { gag ff 1129 {Bore fe {ETS 25.14 
& .02 x 10.01 7.87 \ os ae 33.19 5041 43.5 23.36 
= 5 { 10,00 round aso iy 9827 4) goay if 1.026 { 5822 |} (0.865 { 69.25 23.36 
a — 10.02 square 7.36 7] 33.13 f 5257 ' 49.2 21.58 
6 # 98 round sis f 0-805 { 29.68 f uate { geos |} 0905 {| 05" 21.33 
/ 10.01 square 8.73 \ me f 33. ' 5333 a f 85 19.87 
7. 9198 round ao 6 (975 {) ogg 187 {  Gi5g =} 0.805 {OT 19.87 
Mean .. 0.952 1136 5950.8 0.873 i 
For Round -— 
Bars. | 
f ° 10.02 x 10.1 19.44 ) ne f 40.8 \ f 5100 » § 1,12 89.93 
- 3 { 9.98 round 16600 gf NTS 84.15 } 21 {) gon} str { 4.75 | 43.49 
o r] .01 square 10.4 \ 40.25 | 5168 \ f 34.7 26.91 
2 4 9.98 round 1138 tf «918 {| Brze =f (1.265 { 6209 (9-820 5 og 26.1 
& | J 10.01 x 10.02 10.4 \ { 41.23 5048 ee ie: 25.39 
E 5 19.98 round M38 Oss | 81.56 f 1.198 {6330 y 76. 765 96.03 
/ square .4 \ / 6.6 \ 5165 \ Qs / 91 22.85 
i 4 2.98 round 10.6 y 9833 4) gog if 1-188 { ea) if (7824 1) aes 23, 36 
~ f 10.02 x 10.01 34.2 \ 5042 t 67.5 23.11 
7 \ "9.98 round ns eo { 056 fy «2 {| eos f 0.888 { 152 22.6 
Mean .. 0.995 1.191 6229.2 | 0.819 





For each figure of hardness a square and round bar test 
of the same material is recorded, and I have calculated 
and inserted the ratios of square to round bar results in 
each case. — : 

The torsion elastic limit and breaking stress results are 
calculated from the formula 


L=2, 

where ‘ 

JS, = the torsional shearing stress, 

‘' = the twisting moment, 

Z = the modulus of section, taken as ia d® for 

round bars, and “- _ for square bars, 
3/3 : 

where 


d = the diameter and S = side of square of 
the bars tested. 


The moduli of elasticity in each case were calculated 
from the formula 
qg-LRW 


lp 6 , 
where 
G = the modulus of transverse elasticity. 
L = the length of the bar under torsion. 
R = the length of the lever measured from the axis 
of the bar. 
W = the ones producing torsion at the end of lever 


6 =the deflection or arc moved through by the 
weight W at end of lever R. 

I »= the polar moment of inertia of the section of the 
bar = at for round bars and e for square 
bars. 

It will be observed that in every case the tabulated 
modulus of elasticity for the square bars is always less 
than that of the round bars, and this variation is referred 
to by Bauschinger as follows :— 

“Tl est remarquable que ce module d’¢lasticité set 
toujours plus fort pour les barres rectangulaires que pour 
les barres rondes; ce qui permet de conclure que la 
théorie de la résistance 4 la torsion n’est exacte méme 
dans les limites de l’élasticité que pour des sections cir- 
culaires.” 

The ratios of the various square to round moduli vary 
considerably, giving a mean ratio of 0.873 for the Martin 
steel, and 0.819 for the Bessemer steel bars, or an average 
for the two of 0.846. 

This compares very approximately with, and confirms, 
St. Venant’s correction—viz., 0. 

The writer ina paper read on te omg he 1887, took 
the mean value of Bauschinger’s results above at 0.848, 


for round bars only is recorded for both Martin and 
Bessemer steel—the average of the two being 6090 tons, 
or 13,641,600 lb. 

The original of the above table, 


: ether with descrip- 
tive matter, was published for the 


aris Exhibition of 


1878, I have reduced the French kilogrammes per square 
centimetre to the equivalent tons per square inch. 
Yours —, 
HENRY Foster. 


Greenhill House, Griffithstown, Mon. 





TWIN-BLADE PROPELLERS. 
To THE Epitor oF ENGINEERING. 

Sir,—In Enoinerrine of July 31, 1908, on page 152, 
you have an illustration of twin-blade propellers that has 
an extraordinary likeness to Fig. 6 of my paper on 
‘**The Trochoided Plane,” read before the Royal Society 
of New South Wales, August 6, 1884. 

Several working models of this propeller were made, 
and are now in existence, and very well preserved. 

Many kindred matters of common observation are 
touched on in that paper that have a distinct bearing on 
the flying-machine work that is now being so ably dis- 
cussed by your talented correspondents. 

Yours faithfully, 
Law. HARGRAVE. 

Woollahra Point, Sydney, New South Wales, 

October 14, 1908. 





‘* BEVEL-GEARED LIVE BACK AXLES 
FOR MOTOR-CARS.” 
To TRE Eprtog or ENGINEERING. 

Sir,—Your recent series of articles upon bevel-geared 
live back-axle construction were of the greatest interest 
to engineers who have to do with motor design, coming 
as they do at a period when the dead axle seems threat- 
ened with extinction for pleasure vehicle work. or 

But there are one or two views expressed which, it 
seems to me, as one who has taken a great interest in 
back-axle design, are worthy of discussion in your corre- 
spondence columns. : J 

I was, in the first ~ge struck by the difference which 
| appeared in the bending moment in the examples given 
in i article as compared with my own experience, 
and I therefore constructed again myself some B.M. 
diagrams, using the same loads, &c., as B in your 
examples, in order to see where the discrepancy war. 
thereupon discovered that you had omitted from your 
consideration what seems to me a rather important force, 
producing bending in the axle-casing. I refer to the 
torque-rod reaction, which, using the figure you have 
assumed for the tractive effort, gives a downward force 
approximately in the centre of the axle of 448 lb., if we 
take the radius-rod or torque-triangle as being of eu 
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effective length equal to twice the radius of the road- When this occurs it is highly desirable, as you say in your | tice, practical men would doubtless allow such methods 
wheel ; this is in addition to those forces which you have article, to bend rather the live ete | axle than to| to unchallenged. 
considered. damage its casi This is provided for by the tapered need only add that I endorse to the full all that ‘‘A 


Constructing a B.M. diagram with this additional force 
taken into account, I get the diagram, Fig. 3, which 
gives the maximum vertical B.M., not, as you mention, 
at the end of the tie-rod, but in the centre of the axle. 
This is precisely the result which my previous experience 
had led me to expect, and would, I think, tend to con- 
firm the correctness of the tapered axle-tube design, 





casing. ; 
tube, which has in the horizontal direction a considerably 
greater stiffness than many other types. If, in addition, a 
not excessive amount of overhang in the revolving axle 
is allowed, one of the most practical combinations is, I 
think, ensured. 

In explanation of the hitherto unmentioned figures 
which accompany this letter, and which I have added 
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which you somewhat deprecate in ycur article. Thisis on account of the general interest attaching to them, 
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the more so if, as in many cases’ it is, the centre casing 
is made an aluminium casting in order that there may 
bs no superabundant weight in the centre of the axle. 
‘his form of construction does entail some sacrifice of 
ightness in the tubes in order that the flange, where it 
ins the centre casing, may be enough to allow the 
corresponding flange of the casing to have a sufficiency 
of strength. This I think will often explain the appa- 
rently, and at first sight unnecessary, amount of taper 
which is given to the tubes of many axles. But there 
is also another aspect of the case. The horizontal 
resistance of this type of axle to bending receives no 
assistance from the tie-rod, and I think that it is in 
this direction most of the to live axles occurs, by 
the hub-caps avcidentally striking some foreign object. 


yy onghy 
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Fig. 1 shows the skeleton of the ax'e, giving the forces 
acting in the vertical plane only. I have ignored the 
horizontal forces and the bending moment produced, 
as they do not materially affect the argument, Fig. 2 
shows the B.M. diagram with the loads as given in Fig. 1, 
and with no overhang of the live inner axle and with no 
tie-rod. This is interesting, as it shows the conditions 
which obtain with the continuous form of axle-casing in 
which the wheels are mounted on the casing and pro- 
duce no bending moment in the inner axle. It will 
be noted that the axle-casing has in this instance to 
resist a greater B.M. than in either of the two fol- 
lowing cases. Fig. 3 shows the same with the addition 
of the tie-rod. 

Fig. 4 shows the B.M. diagram of the same axle when 
the inner axle is allowed to take a B.M., the overhang 
from the bearing being taken as 3 in. : 

Fig. 5 is the corre:ponding B.M. diagram of the inner 
live axle. ; 

Comparing these diagrams, we sec clearly the interest- 
ing difference that comparatively small changes of design 
make to the B.M.’s which have to be resisted by the axle- 
casing. In further explanation of Fig. 1, it will be seen 
that I have resolved the given pull in the tie-rod into its 
components, in order to consider the whole of the forces 
together by means of the polar diagram and the B.M. 

lygon. I have taken the inner ends of the tie-rod as 
Coe 2 in. inside the centre of the bearing springs, and 
2 in. below the horizontal centre-line, as this is approxi- 
mately where they generally come. 

Yours wo 
V. G. Barrorp, A.M.I M.E. 

52, Alwyn-avenue, Chiswick, W. 

[With reference to Mr. Barford’s letter, no doubt, in 
the instance he quotes, the reaction from the torque- 
should be considered. Such short torque-rods are, how- 
ever, fortunately rare, and with longer ones the reaction 
is much less. In practice the axle must have a margin 
of safety sufficient to allow for the shock of running at 
high speeds, and when doing this the reaction with a 
torque-rod of ordinary length is very small. On the 
occasions when the engine is pulling really hard on the 
low gear—i.e¢., poing up a very steep hill—the speed. 
and consequently shock, are very low. The matter of 
the tapered tubes must necessarily, like many points, 
be a matter of opinion, as it is a question of balance of 
advantages and disadvantages. Even Mr. Barford’s own 
diagrams, with the short torque-rod, however, show that 
the theoretically correct taper is very small indeed com- 
pared with what is generally given, especially when a 
tie-rod is used. On the other hand, the extra expense 
is considerab!e.—Ebp. E.] 





‘“‘BURNING” BROKEN PROPELLER- 
BLADES. 


To THE Eprror oF ENGINEERING. 

Sir,—I, too, with your previous correspondents on the 
above, fail to see where novelty lies in the matter 
of “burning” a ‘‘tip” on to s propeller blade, unlees it 
be the method set forth in the article in your issue of 
the 6th ult., which, to say the least of it, is quite unusual 
in its manner of working. ; 

Moreover, every practical moulder, or otherwise, knows 
that there is, always will be, more than one war os 
doing any given piece of work. But while admitting this, 
the method as set forth in this instance is inconsistent 
with our ideas of practice and costs in the foundry. All 
the same, the source from whence this article came bore a 
striking resemblance to many similar articles from the 
same pen; and were it not in the interest of better prav- 





Moulder ” says in your last issue, and that of all castings 
suitable for ** burning,” nothing, unless it be a plain bar 
with no junctions or attachments, and where undue 
a te is practically an impossibility, can equal fer 
safety the ‘‘ burning” on of a tip of a broken propeller- 
e. Were it — to get the piece broken off, it 
would then only be a case of placing it in position and 
keeping it there, in accordance with a practice well known 
to moulders, and which cannot be very well explained 
without the use of illustrations, a thing outside the range 
of ordinary letter-writing. 
_ Further, on this hypothesis, the operation of ‘‘burn- 
ing on” the tips of broken propeller-blades is an ideal job 
for the now popular process of repairing broken and 
defective cast iron or steel castings, and which goes by 
the name of the “Patent Alumino-Thermic Welding 
Process.” There is no necessity for heating the casting 
in question as a matter of safety in the , & thing 
not common to most castings thus treated ; with or with- 
out previously heating, the result is practically the same. 


Yours faithfully, 
Portland-road, Kilmarnock. Wo. Roxsurcn, 








NON-SLIPPING AND EVERLASTING 
STAIR-TREADS. 
To THe EpiTor or ENGINEERING. 

Sin,—No doubt some of your readers who have to pro- 
vide for endless streams of passengers would like to know 
where the above were to be got, providing the price was 
not prohibitive. Well, we think we have solved the 
question, and as the idea is not napa or protected in 
any way, we have pleasure in asking you to publish it for 
the benefit of the world at large. 

We ma ~ | that in our emery mills we had a tre- 
mendous lot of trouble in os stair-treads, owing to 
the workmen’s boots becomi! arged with powdered 
emery, glass, and garnet, and this wore down smooth any 
material we could find, ordinary ballast concrete became 
— like glass, and ribbed cast iron had a short life. 

bis went on for many years, until one of the masons, as 
a trial, made a concrete of wy Portland cement and 
16-holeemery. About half.an-inch of this was put at the 
bottom of a mould and the rest of the stair tread was filled 
in with ordinary ballast concrete, without iron, accordin 
totherequirements. The treads were afterwards allow 
to harden off, exposed to the air and weather. Some of 
the earlier e iments have been in use a very long time 
without showing signs of wear or becoming slippery. 

As the top layer of emery concrete is thin, the cost is 
not excessive, when the emery is bought in quantity. 
But we might mention that there are many kinds of 
emery, some quite unsuitable for this work. What is 
wanted isa very hard non-friable stone. 

We are, Sir, yours truly, 
Per pro W. J. Davirs anv Sons; 
A. C, PonsuLow, Manager. 
Imperial Emery Works, Weston-street, Lordon, S.E., 
November 30, 19€8. 





SEGREGATION IN Mitp-Sreet Piates.—C. L. Huston, 
in the journal of the Franklin Institute, shows, by means 
of a large number of tensile strength and carbon determina- 
tions on test pieces from different parts of the same ingots, 
that a large amount of segregation occurs in mild-steel 
plates. The carbon is always highest at the centre of the 
top of the ingot; next to this, the zone of gas-bubbl 
which extends all round the ingot, roughly parallel to, 
some distance from, the surfaces of the ingot, is richest in 
carbon, the percentage falling off considerably towards 


rod | the outside, and — towards the centre of the ingot. 
t 


Thus in one case the carbon varied from 0.6 per cent. at 
the centre of the top to 0.15 per cent. at the edge of the 
top, 0.28 per cent. at the centre of the ingot, 0.23 per cent. 
at the edges of the bottom, and 0.30 to 0.51 per cent. at 
the zone of gas-bubbles. Since the tensile strength varies 
with the percentage of carbon present, Mr. Huston 
believes that the most satisfactory procedure would be, in 
specifications, to leave a wide in as to tensile 
strength. In his opinion a lower tensile strength might 
be accepted if it were accompanied by a correspondingly 
increased ductility. 





Inp1an InBIGATION.—The principal statistics concern- 
ing irrigation in British India for the official year 1907 
are as follows :— 














| | Net 
eat Area | a Gross Net | Return 
Irrigated ror Receipts. Revenue.| on 
’ | Capital. 
| oe Gees Qe | 
acres | £ £ £ per cent 
Burmah 90,148 | 804,584 27,117 | 17,446 217 
Bengal -.| $92,902 | 4,123,526 147,800 66,328 | 1.61 
United Pro 
vinces 2,408,467 | 5,961,717 798,806 568,299 | 9.63 
Punjaub_.. 5,856,822 | 8,083,654 1,478,386 1,013,179 | 12.53 
North - West 
Frontier 
Province .. 161,460) 321,367; 87,504 20,227 9.00 
Madras . 2,939,809 | 5,031,262 616,548 473,013 | 0.44 
Bombay - 1,500,006 247,683 230,884 154,859 | 6.23 








Total .. 13,837,294 26,784,601 | 3,337,065 2,821,861 iAv. 8.67 
! ‘ 





This result must, of course, be 


regarded as satisfactory, 
but account should also be taken of the ont general bene- 





fits which irrigation has conferred upon India. 
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ENGINEERS throughout the kingdom will join with 
us in congratulating the members of the Institution of 
Engineers and Shipbuilders in Scotland upon entering 
into occupancy this week of the handsome and con- 
veniently planned building which has been erected to 
commemorate the jubilee of this influential technical 
society. We me influential, because, as the President, 
Mr. John Ward, at the opening ceremony on Thursday, 
the 3rd inst., claimed, the Institution has on its roll of 
membership a sufficiency of talented engineers to make 
even a nation proud, the number including Lord 
Kelvin, Lord Blytheswood, Macquorn Rankine, John 
Elder, Robert Napier, Professor James Thomson, Dr. 
Kirk, William Denny, and Walter Brock. It is in- 
fluential, too, in its numbers. In its first year, 1857, 
there were 127 members, of whom, if we mistake 
not, Mr. James Howden is the only survivor, In 
1868 the numbers had increased to 386, in 1878 
to 478, in 1888 to 636, in 1898 to 887, while 
during the past ten years the total has doubled to 
1630. The earliest meetings, under the presidency of 
Macquorn Rankine, were held in the Andersonian 
College. In 1867 a change was made to the Corpora- 
tion Galleries, and in 1880 the Institution joined with 
the Philosophical marcas. of Glasgow in erecting a 
building, with a fair-sized theatre and offices, in Bath- 
street, and here the Institution has advanced in 
importance and influence until the accommodation 
became inadequate. The coincidence of the Jubilee 
offered a seductive reason for generosity on the part 
of the members, and thus a liberal response was made 
to the ap of the Council for funds to erect a new 
building for the Institution. Mr, James Gilchrist, 
who was then president, deserves full credit for the 
finances ; Mr. Charles P. Hogg, the chairman of the 
Building Committee, has done much to ensure the 

t success in the structure, Mr. John Ward, the 


resident last year and this year, has also been ardent | broad 


in his efforts to the scheme to a successful issue. 
We reproduce the plans of the building on the second, 
first, and ground-floors (Figs. 1 to 3) on this , while 
on the opposite page there are perspective views of the 
building and of the entrance hall, meeting-hall, 
and of the smoking-room. The buildin 
at the corner of - - 
cent, nearly opposite the High School of G iw. 
Although a little west of the business centre of the 
city, this is a most convenient site, being near to 
ing Cross, easy of access from any part of 
the Nag Fe suburbs by tramway car. Moreover, the 
public life of Glasgow is trending westward. As Fig. 4 
shows, the architect has chosen the later Engli 
and the treatment is bold and dignified. 
The entrance front faces Elmbank- crescent and_ is 
treated in two sections. The eastern shows a bold 
ble, rusticated in the lower storey with plain 
Seaply-cocened windows. The first floor is marked by 


a projected oriel, carried on 
carved trusses, and flanked 
by columns which carry up 
to the main cornice, a con- 
siderable projection, boldl 
moulded, and enriched wit: 
moulded modillions. Above 
this is a large lunette win- 
dow, and the gable finishes 
with a deeply-moulded pedi- 
ment. At the apex of the 
pediment, and also on the 
flanks of the gable, are elabo- 
rately carved shields, bearing 
various emblems of engineer- 
ing and shipbuilding. 

The main entrance forms a 
projected porch carried on 
a ve th pm vm 
carv , the iment 
fitted “as carved shield 
bearing the arms of the In- 
stitution, This pediment is 
intended to be completed 
with a sculptured group of 
Science and Industry, which 
is for the present deferred. 
The western section of this 
front differs in design, having 
a series of single windows, 
varied in the three floors, 
between flat pilasters. 

The leading architectural 
lines are carried round the 
east front in Elmbank-street, 
but a central feature is made 
there of a projected bay with 
piers and columns en- 
closing the central group of 
windows. This bay termi- 
nates with a semi - circular 
pediment, under which is 
recessed a tall window, form- 
ing the central light of the 

in hall. The flanki 


While over-elaboration has 


exterior a 


interests of the Institution. 





Fig. FIRST FLOOR 





been carefully avoided, and the general effect is massive | ; 

and imposing rather than ornate, there is on the| is a spacious landing, which is lighted by a richly- 
considerable amount of carved stonework, | ornamented dome, and gives access to the council-room 

all of which has been kept symbolical of the various 

@ same general idea 

has been carried out in the interior, both as 

the materials used and the applied ornament. 
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On the upper floor, of which Fig. 1 is a plan, there 


and main hall. The council-room is elaborately 
panelled in rich dark mah to the cornice-line, 
and has a panelled and seen | curved am, Be- 
tween it and the large hall is the ante-room, divided 
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by columns. The main hall, shown in the engrav- 
ing, Fig. 7, extends the whole length of the Fe - 
bank-street frontage, and is a striking and effec- 
tive apartment, capable of seating about 600 per- 
sons. The walls are elled in Kauri pine, about 
10 ft. high, above which is a deep friez2 and moulded 
cornice enriched with blocks. The lofty ceiling is 
elliptical in form, divided into bays by broad moulded 
and enriched ribs, the bays being panelled and moulded. 
A range of windows runs along the eastern side, and 
at the two ends a feature is made of the lunette 
windows, which are fitted with rich stained glass ; the 
northern light is typical of early navigation, in the 
days of the galleon, and the beacon light and the 
southern of the latest in the Lusitania and the modern 
lighthouse.. Below these a centre light contains an 
excellent portrait of the late Professor Macquorn 
Rankine, while panels in the side-lights show the 
‘‘Comet” and the “Rocket.” The staircase lights 
are also all fitted with stained glass, the principal 
features of which are portraits of famous engineers, 
the national and city arms, and the shields of all the 
enced engineering and shipbuilding centres of 
cotland. 

On the first floor, of which Fig. 2 is a plan, there is 
the smoking-room, illustrated by Fig. 6; adjoining it 
is the coffee-room. Both are handsome apartments, 
richly finished in oak. Ona this floor also is a small 
lecture-hall, seating 150 persons, and two large meet- 
ine or committee-rooms. 

ig. 3 is a plan of the ground floor. Entering 
from Elmbank crescent, a wide vestibule, with walls 
panelled in white-veined and green marble between 
stone pilasters, leads to the main entrance hall, having 
on one side the main staircase, and on the other 
the doors to the library and reading-room. The hall 
is illustrated by Fig. 5. It is paved with marble 
in various tones, the walls are panelled in Stonu- 
velle, and the main stair is also in marble, with 
a 1ich on and bronze railing. The library, 
46 ft. by ft., and the reading-room, 40 ft. b 
25 ft.,' are floored in oak, the lower walls oa 
panelled, and the fittings and book-cases generally in 
selected Austrian oak. The secretary’s office, a large 
committee-room, and ample cloak-rooms occupy the 
remainder of this floor. - A passenger lift is also pro- 
vided here, serving from the basement to each floor. 
Under the whole building is a well-lighted basement, 
used as book-store, motor and enyins-rooms, &c. 

The whole works have been designed by and carried 
out under the superintendence ot Messrs. John B. 
Wilson aud Son, architects, Glasgow, whose design 
was selected in competition, with the exception of the 
electric lighting and fittings and heating and ventila- 
tion, which were under the direction of special com- 
mittees of the Institution. 

The opening ceremony on Thursday, the 3rd inst., 
took the form of a conversazione, presided over by 
Mr. John Ward, who delivered an appropriate address. 
On Friday and Saturday of this week the building 
will be open for inspection to members and their lad 
friends. On Tuesday, the President, Mr. John Ward, 
delivers the inaugural address ; and on Friday Sir 
J. Wolfe Barry, Bart , will deliver a lecture on ‘‘ The 
Connection Between Standardisation and Industry.” 








Our Rats ApRoip.—October_ was a dull month in 
connection with the exports of British rails, the ship- 
ments only amounting to 28,231 tons, as com d with 
35,583 tons in October, 1907, and 47,248 tons in October, 
1906. There was a slight increase in the exports of rails 
to British South Africa that month, but a marked falli 
off occurred in the shipments to British India and Austral- 
asia. The aggre te exports of rails from the United 
Kingdom to. Sooke 31, this year, were 356,432 tons, as 
compared with 356,428 tons in the corresponding period 
rad and 393,749 tons in the corresponding period of 





ENGINEERING IN DenmarK.—The Elsinore Iron-Ship- 
building Company has done exceeding well during its last 
financial year ; and although the turnover did not reach 
that of some previous years, the financial result is the 
best on rd. The company since its extension, 
made a ality of repsirs, for which its position is ex- 


cepti favourable, and this department showed an 
increase of 60 cent, compared with the previous year. 
New building heen comparatively unimportant, both 


as regards numbers and ts. The gross profits of the 
year amounted to 888, kr., or very nearly 50,000/., 
which, deductin a of 527,796 kr. (29, 0000. ), 

a net profit of 1 oe Seneet 20,000/.),cor about 18 per 
cent. of the share capital; 77,830 kr. (4000/.) has been 
written off, and the shareholders receive 8 cent. The 
reserve fund having reached the permissible maximum of 
25 per cent., 50007. was added to a ‘“‘fund at disposal.” 
The number of hands employed is close upon 1000. The 
slip and the two dry docks have been used by 98 vessels, of 
107,794 gross tons, and an aggregate of 112 vessels have 
been repaired. There have been no labour troubles during 
the year. During the year the company delivered four 
steamers, of 4 tons; an engine plant for the 
Marstal Steel-Shipbuilding Company; sixteen marine 
boilers, and four other boilers. One of the steamers, 
built on speculation, was sold before being completed. 








NOTES FROM THE NORTH. 

Giascow, Wednesday. 
Glasgow Pig-Iron Market.—Last Thursday morning the 
ig-iron market was a shade easier, and 4000 tons of 
Bleveland warrants were put through at 493. 8d. one 
month. The closing quotations were 49s. 64d. cash, 49s. 9d. 
one month, and 2d. three months sellers. In the 
afternoon the tone was nominally steady, but Cleveland 
warrants were done at from 493. 7d. to 493. 8d. one month, 
and at 50s. three months. At the close sellers quoted 
unchanged at 493. 64d. cash, 49s. 9d. one month, and 4d. 
easicr at 503. 14d. three months. The turnover was hm f 
some 2000 tons. On Friday morning weakness prevailed, 
and the only transaction was one Cleveland warrant at 50s. 
thrae months, with sellers over at that figure. The 
other closing quotations were 1d. down, at 493. 54d. 
casb, and 493. 8d. one month sellers. In the afternoon 
the tone was again inclined to be easier, and the jae 

cons‘sted of 2000 tons of Cleveland warrants at 493. 7 
one month and 493. 1144. three months. At the close 
there were sellers at 493s. 54d. cash, 493. 744. one month, 
and 50s. three months. Or Monday morning the market 
was a shade firmer, and 2000 tons of Cleveland warrants 
were done at 493. 4d. cash, and 503. three months. Closing 
sellers quoted unchanged at 49s. 54d. casb, and a trifle 
aoe at 493. 84d. one month and 50s, 14d. three 
months. In the afternoon the tone was again very good, 

but only a small business was transacted. The dealin 
amounted to 2000 tons of Cleveland warrants at 493. 5d. 
and 493. 54d. cash, 493. 8d. one month, and 503. three 
months, and at the close sellers quoted firm at 
49s. 6d. cash, 493. 84d. one month, and 503. 14d. 
three months. On Tuesday morning the market was dull 
and depressed, and Cleveland warrants showed a decline in 
values. The business consisted of about 5500 tons at 


from 493, 4d. to 493. 34d. cash, at 49s. 6d. one month, and | },.) 


from 503. to 493. 104d. to 493. 11d. three months. Clos- 
ing sellers quoted 493. 44d. cash, 493. 7d. one month, and 
503. three months. Sellers of hematite quoted 58s. 6d. 
one month, but there was no demand. In the afternoon 
the tone was unchanged, and some 3500 tons of Cleve- 
land warrants were dealt in at 493. 34d. cash and 49a. 11d. 
three months. Closing quotations were easier at 493. 34d. 
cash and 493. 114d. three months, but firm at 493. 7d. 
one month. Hematite was offered at 58s. 3d. one month 
sellers. When the market opened to-day (Wednesday), 
there was practically no change in the tone. The deal- 
ings were confined to one lot of Cleveland warrants at 
493. 44d., 23 days. At the close the quotations were 
a fraction easier at 493. 3d. cash, 493. 6d. one month, and 
493. 11d. three months sellers. Hematite was quoted 3d. 
down at 583. one month sellers. The afternoon session 
was rather weak, and some 4000 tons of Cleveland war- 
rants were put through at 493. 74d. February 25, 493. 34. 
one month, and 493. 74d. three months. Closing quota- 
tions were down all round and sellers quoted 493. 04d. cash, 
493. 3d. one month, and 493. 8d. three months. The fol- 
lowing are the market quotations for makers’ (No. 1) 


iron: —Clyde, 603. 6d.; Gartsherrie, 6ls.; Calder, 
61s. 6d.; Summerlee, 622.; Langloan, 683.; and Colt- 
ness, 893, (all shipped at Glasgow); Glengarnock (at 


Ardrossan), 623. ; Shotts (at Leith), 62s ; and Carron (at 
Grangemouth), 63s. 6d. 


Sulphate of Ammonia.—Little life is noticeable in the 
sulphate of ammonia market, and the price is easier. 
The quotation to-day is round 11. per ton for prompt 
delivery Glasgow or Leith. The amount shipped last 
week from Leith Harbour was 385 tons. 


Scottish Steel T'rade.—The state of affairs in the Scottish 
steel trade does not show any immediate signs of improv- 
ing, and producers are still ex pecs | some difficulty 
ig beaplig their works going. It isstated that there have 
been a few more specifications to hand this week, but 
these are only for small lots against old contracts. At 
any rate, allof them are welcome. Whereas the demand 
for heavy material is practically nil, there has bzen quite 
an improved inquiry for structural sections, both on home 
and export account. The latter is largely from our own 
colonies. Official quotations are unchanged. 


Malleable-Iron Trade.— Although some of the malleable- 
iron makers in the West of Scotland are a shade better 
off for work this week, the trade generally has not im- 
proved. Short time, or, rather, reduced number of 
shifts, is the rule all over ; and having experienced this 
for so long, one wonders when the turn for the better is 
coming. 

Scotch Pig-Iron Trade.—Within the past week there has 
been a very healthy demand for all the various brands of 
Scotch ordinary pig iron, and prices have sLown a firming 
tendency. consumers have seemed anxious to cover 
their requirements for the first part of next year, and 
some fairly la quantities have been fixed up. The 
demand from the Midlands is also extremely good, and 
buyers are desirous of early delivery. Hematite is the 
subject of a fairly good inquiry. 

Wages in the Iron Trade.—The following intimation 
has been made by Mr. John M. MacLeod, CA, Glas- 
gow, to Mezsra. James C. Bishop and James Gavin, joint 
secretaries. of the Scottish Manufactured Iron Trade 
Conciliation and Arbitration Board :—‘‘In terms of the 
remit, I have examined the employers’ books for Septem- 
ber and October last, and I certify that the average realised 
net selling price at works brought out is 5/. 18s. 8.43d. 
per ton.” This means that there is no in the 
wages of the workmen. 

Shipbuilding.—It is reported that, in addition to the 
order noted last week, the Clyde Shipbuilding and Engi- 
neering Companv, Limited, Port Glasgow, have secured 
contracts to build and engine two steamers, each of 
about 300 ft. in length.—Mesers. A. Rodger and Co , Port 








Glasgow, have also booked an order for a steamer of 5(00 
— for Meesrs. Furness, Withy, and Co., West Hartle. 
poo 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

The Moulders.—The chief interest in the engineering 
branches throughout South Yorkshire lies in the action 
of the Sheffield moulders, who do not ap at al! 
anxious to arrive at a settlement. Last week, at a con- 
ference between a deputation of the men and the em- 
pores. the former proposed Sir Hugh Bell as arbitrator. 

he masters agreed to this suggestion, and all seemed ir, 
a fair way to settlement. On the men’s delegates, how 
ever, putting the question to their union, the latter prac- 
tically threw them over, declined Sir Hugh Bell, and 
suggested Mr. Yates, ofthe Board of Trade. This gentle- 
man appears not acceptable to the employers. So the 
matter stands at present. 


South Yorkshire Ccal.—The fog which has practically 
covered the whole of South Yorkshire during the past 
few days has completely dislocated traffic. Both steam 
and house coal are affected, and gas companies who have 
not substantial stocks are showing signs of anxiety. In 
several cases local merchants have rccaived alarmist 
wires that unless deliveries can be made the lighting 
of various towns will be affected. Generally business 
is on an average for the season. The Baltic trade has 

‘one to a low level, as is usual at this season. Last year, 

owever, the Continental demand was an important 
factor, whereas this season it has fallen away, and the 
general cessation of demand is affecting prices. Hull 
shipments are small, but Grimsby still maintains asteady 
demand, trawling companies taking a good tonnage at 
from 9s, 3d. to 93. 6d. per ton. The house-coal trade is 
ow the average of the season, the mild weather 
having considerably affected sales. Best Silkstones are 
making 13s, to 13s. 6d. per ton; Barnsleys, 11s. 6d. to 
12s. per ton ; and seconds, 10s. to 10a, 3d. per ton, ali at 
the pits. Slacks and smudge, though plentiful, are sell- 
ing well. 

Iron and Steel.—The iron and steel trades of the dis- 
trict are at a low ebb, and all points to little business 
being done until the new year. A few houses have suffi- 
cient to carry them on till shortly before Christmas, but 
the majority, Hey = on short time, are finding it all they 
can possibly do to keep open. In some departments work 
has already been definitely stopped for the year. In the 
open market buying has practically stopped. Makers of 
pig iron decline to reduce prices, aud consumers are in a 
position to refuse to buy, except in small amounts for 
immediate needs. Lincolnshire makers maintain their 
rates at 23. above basis quotations, with the result that 
the little business doing is with Derbyshire makers. The 
finished iron trade is weak. In railway business a fair 
amount is passing, though this is only in one direction, 
stores other than rails finding no demand. 








Ovr Locomotive Exports.—There appears now to be 
little prospect of our locomotive exports maintaining this 
year the level which they reached in 1907, the value of 
the engines despatched to various Colonies and foreign 
countries to October 31 having been only 2,206,711/., as 
compared with 2,810,209/. in the corresponding period of 
1907, and 2,327,211/. in the corresponding period of 1906. 





SUPERHEATERS FOR Locomorives.—We understand 
that, after protracted trials with several locomotives 
fitted with Schmidt superheaters, the Paris-Orleans Rail- 
way, France, have just placed contracts for 100 engines 
so fitted. is number is made up of ten heavy ten- 
coupled goods engines, 30 four-cylinder compound ten- 
coupled twelve-wheeled engines, and 60 six-coupled 
express passenger engines with leading four-wheel bogie, 
and a pair of trailing-wheels (Pacific type). 





British STanDaRD Pipg-TuReaps. — We understand 
that Messrs, Stewart and me omy Limited, Glasgow, have 
made arrangements to adopt the “Standard” pipe threads 
for iron and steel pipes and tubes authorised by the 
British Engineering Standards Committee. The firm 
notifies that from January 1 next tubes and fittings will 
be so screwed to these standards when ordered, and that 
from July 1, 1909, they will be ecrewed to these standarcs 
unless otherwise ordered. 





Tae Sopposep TRANSMUTATION OF ELEMENTS BY 
Rapium.—In a paper presented to the Chemical Society 
of London in October, Dr. E. P. Perman and Mr. B. H 
Greaves, of University Colleg Cardiff, describe a modi- 
fication of the experiments o “bir William Ramsay and 
Mr. Cameron on the supposed transmutation of elements 
by the action of radium emanation. Instead of the emana- 
tion, Perman and Greaves take the radium salt itself. 
They dissolved some radium-barium bromide in a few 
drops of water in a capsule of silica, and evaporated the 
solution to or hep n the same way they treated some 
carefully purified nitrate of copper, which still contained 
traces of potassium and sodium, but no lithium. The two 
capsules were placed facing one another in a glass tube 
which was evacuated and sealed. Three months later the 
tube was o again ; no trace of lithium could be dis- 
covered. similar experiment with copper sulphate 
gave an equally negative result. It will be remembered 
that Ramsay thought he had proved the formation of 
lithium by the action of radium emanation on coppe! 
salt, an experiment which Mrs, Curie failed to confirm 
while both she and Professor Noel Hartley, of Dublin, 
have shown that contamination with lithium is exceed- 
ingly difficult to avoid, and would be possible under the 
conditions of Ramsay’s experiments. 
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NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 


The Cleveland Iron Trade.—The pig-iron trade is quiet | The 


and dull. Second hands are pressing sales of both Cleve- 
land and hematite, owing to the fact that they have a 
good deal of iron falling due for delivery which they 
bought somie time ago, and which they have not yet dis- 
posed of. Merchants are storing considerable quantities 
of hematite iron at makers’ works. One gratifying 
feature of the market is the fact that any inquiries on 
forward account elicit quotations of 6d. to 1s. a ton more 
for forward than are named for prompt delivery. The 
business transacted this week has been but small. Second 
hands are now rather keen sellers of No. 3 g m.b, Cleve- 
land pig iron at 493. for prompt f.o.b. delivery, and possibly 
that price might be shaded. No. 1is 51s, 6d. to 52s.; No. 4 
foundry, 48s.; No. 4 forge, 473.; and mottled and white 
each 46s. 6d. East Coast hematite pig is decidedly weak, 
and, in fact, it is difficult to say how low a price some 
second hands would accept. _ There is little or no business 
passing. Merchants offer Nos. 1, 2, and 3 at 55s. 9d. for 
this year’s delivery, and they would doubtless accept 
553. 6d. For delivery over the first quarter of next year 
there are makers prepared to do business on the basis of 
56s. to 56s. 6d. for mixed numbers. Spanish ore is flat, 
but the mine owners in Spain are not at all disposed to 
make concessions, and, asa result, dealers here are unable 
to reduce rates, and they report next to no business 
doing. Rubio, of 50 per cent. quality, is put at 15s. 9d. 
ex-ship Tees. Coke continues in fairly good request for 
local consumption, and average blast-furnace qualities 
stand at 16s. delivered here. Middlesbrough warrants 
closed to-night (Wednesday) 483, 114d. cash buyers. 


Manvfactured Iron and Steel.—There is rather more 
doing in one or two branches of the manufactured iron 
and steel industries, and producers take a more hopeful 
view of the situation, but it must be reported that some 
branches are still characterised by slackness. Producers 
of shipbuilding material anticipate a busy time in the 
near future. Principal quotations stand ;—Common iron 
bars, 7/.; best bars, 7/. 7s, 6d.; best best bars, 7/. 153. ; 
packing iron, 5/. 103 ; iron ship-plates, 6/. 7s. 6d. ; iron 
ship angles, 7/. ; steel bars, 6/. 7s. 6d. ; steel ship-plates, 
6/.; steel ship-angles, 5/. 12s. 6d. ; steel strip, 6/. 123. 64.; 
steel hoops, 6. 17s. 6d. ; steel joists, 5/. 15s. ; light iron 
rails, 62. 10s. to 61. 15s. ; heavy steel rails, 5/. 103. ; steel 
railway-sleepers, 6/. 10s. ; and cast-iron chairs, 3/. 103.— 
—all less 24 per cent, except railway material, which 
is net cash at works. Iron or steel galvanised corruga 
eheets, 24 gauge, in bundles, are 12/. 10s. to 12/. 12s. 6d., 
less the usual 4 per cent. f.o.b. 


Iron and Steel Shipments.—Shipments of iron and steel 
from Cleveland last month amounted to 144,881 tons, 
97,858 tons of which were pig iron, 8505 tons manufac- 
tured iron, and 38,518 tons steel. Of the pig cleared, 
85,857 tons were loaded at Middlesbrough, and 12,001 
tons at Skinningrove, despatches from the cates pees 
being 11,460 tons to Scotland, and 541 tons to H d. 
Italy, with 15,217 tons, was the largest importer of the 
pig iron sent from Middlesbrough, Scotland being second 
with 13,919 tons, and Sweden third with 9580 tons, whilst 
Germany, once our largest buyer, received only 8755 tons. 
France took 8166 tons of pig; Japan, 5795 tons; and 
Belgium, 3566 tons, Of the manufactured iron shipped 
last month, 2663 tons went abroad, and 5842 tons coast- 
wise ; and of the steel cleared, 32,613 tons went foreign, 
and 5905 tons coastwise. India was the largest buyer of 
manufactured iron, receiving 1492 tons. The Argentine, 
with an import of 10,539 tons, was the largest customer 


for steel, India being second with 8858 tons, and Brazil 1067 


third with 3003 tons. 

Contract for Darlington.—The Darlington Forge Com- 
pany, Limited, have obtained an important contract for 
stern frames, rudder, and brackets for two large White 
Star liners which are being built at Belfast. These are 


stated to be the largest ships of the liner class which have | i 


been built, exceeding the Lusitania and Mauretania, 
though they will not be their equal in speed. The two 
stern frames and brackets will weigh between 150 and 160 
tons each, and the rudders 100 tons. Though the Forge 
Company have been accustomed to produce the largest 
castings for ships, these will be the heaviest ever under- 
taken at the works. The lower —_— of each rudder- 
frame will b3 of cast stee), and the other portions of 
bydraulic-pressed ingot steel. The contract comes at an 
opportune period, ag fo: work has suffered from the 
chipbuilding depression which has been so acute this year. 





Rucsy Excingerine Society.—It has been decided to 
postpone the meeting of the Rugby Engineering Society, 
ized for December 10, for which a paper on ‘‘The 
Utilisation of Exhaust Steam in Low-Pressure Turbines,” 
by Mr. Halliwell, had been arranged. This postponement 
has been made on account of the date clashing with that 
of another function at which many members wish to be 
present, and Mr. Halliwell’s paper will therefore be 
taken on Thursday, Dzcember 17. 





TxounrcaL Dictionaries IN Six Lancuaces.—The 
series of these dictionaries, —— in this country by 
Messrs. Archibald Constable and Co., Limited, 10, 
Orange-street, Leicester-square, W.C., has recently 
increased by Volume IV., which deals with internal- 
combustion engines. This volume has been compiled on 
the same principle as the three preceding it; it contains 
386 pages of matter, and 232 pages of alphabetical index. 
It deals with a class of engine and with plant which is 
much to the front at the present time, and will doubtlees 
be found most useful. Its price is 8s. net. 








NOTES FROM THE SOUTH-WEST. 


Cardif.—The demand for large steam-coal has shown 
no falling off, and late prices have been well maintained. 

Gest tae has made 14s. 3d. to 14s. 6d. per ton, while 
secondary qualities have ranged between 13s. and 13s. 9d. 
per ton. ‘I'he house-cval trade has shown scarcely any 
quotable change ; the best ordi qualities have brought 
143. 6d. to 16s. per ton; No. 3 Rhondda 1 has made 
17s. 6d. to 183. perton. Foundry coke has quoted 
at 17s. 6d. to 203. per ton, and furnace ditto at 15s. 6d. to 
16s. per ton. As regards iron ore, Rubio has made 14s. 6d. 
to 143. 9d. per ton, upon a basis of 50 per cent. of iron, 
and charges, including freight, insurance, &c., to Cardiff 
or Newport. 

The “‘ Defence.” —The Dafence is being prepared for her 
trials. The four funnels have been | hened 15 ft., in 
accordance with the directions of the Admiralty after the 
steam trials, and a number of tubes in the Yarrow boilers, 
which were condemned by an Admiralty inspector, have 
been replaced. 

The Swansea Valley.—The output of pig iron has in- 
creased. The steel trade has been fairly active, and the 
tin-plate trade has continued good. e collieries have 
been only working irregularly. 

Dowlais.— Contracts for heavy steel rails for the Indian 
State Railways are in course of execution, and they have 
been followed by further orders from the Malay States 
and Ceylon. The iron and s works have been fully 
employed, the Bessemer department being especi 
active. The Goat Mill has effected a substantial output 
of rails and metallic slee and the Big Mill has been 
well employed for miscellaneous light onl. 


A Welsh Coal Combine.—Arrangements have been 
pending for an amalgamation of the Abersychan Col- 
iery, Monmouthshire, owned by Messrs. Hoskins and 
Llewellyn, with the adjoining undertaking of Powell’s 
Tillery Steam-Coal Company, Limited. The colliery 
properties of the two companies lie between the eastern 
and western valleys. The output of Powell’s Tillery is 
about 650,000 tons annually, and that of Abersy 
about 300,000 tons, making together 950,000 tons annually, 


Wales and the Unitcd States.—Orders have been placed 
on account of the American navy for between 25,000 and 
30,000 tons of Albion and Cambrian best large steam coal 
or — shipment. The coal is to be shipped to 

ort Said. 








CANADIAN ImMIGRATION.—The number of immigrants 
into Canada last yesr was 277,300,as compared with 
215,900 in 1906, 144,600 in 1905, and 134,700 in 1904. The 
number of immigrants from the United Kingdom was 
132,060, as compared with 97,740, 64,860, and 65,910. The 
United States contributed last year 56,690 immigrants, as 
compared with 63,780, 44,920, and 43,440. 





BriiisH Coat FoR SwepEN.—The administration of the 
Swedish State Railways has placed orders for Scottish 
and Northumberland and Durham coal to the amount of 
447,000 tons. Of this total, 175,000 tons are to be drawn 
from Scotland, at 143. 1d. to 14s. 8d. per ton, charges 
including freight, insuranca, &c., to the port of discharge. 
The quantity to be taken from Northumberland and 
Darham is 237,000 tons; the pri 


) t go are 14s, 2d. to 
153. 4d. per ton, inclusive of all charges. These prices 
were below expectations. 





Coprrr.—The stocks of copper stood on the first of this 
month at 42,799 tons, m with that afloat a total 
visible supply of 51,999 tons. The stock has increased by 

tons during the past month. The total imports into 
England and Franca to date, from January 1,. 19(8, 
amount to 230.239 tons fine, and the deliveries in these 
countries to 200,500 tons fine. The imports are 55,218 
tons greater than in the corresponding period last year. 
Of this year’s imports as given above, 170,852 tons are 
nace Re to England ; Australian into don accounted 
for 20,640 tons ; Chile copper into Liverpool and Swansea, 
28,075 ‘ — ae — Liv 1 and — Wales 
ts, 100, tons ; the largest shipments, 42, tons, 
ing from the United States. This is almost double the 
amount of the shipments from the U.S.A. into Li 
and South Wales ports in the first eleven months of last 
year. Of the imports into France, the bulk—namely, 
46,811 tons—was American. 





Tue French Navy.—Two submersibles are to be 
launched in April at Cherbourg. They are officially 
known as the ‘‘ 273 ” and the ‘‘274,” and their construc- 
tion has been slightly delayed in consequence of the 
number of submarines commenced at Cherbourg. The 
i % which is being built of steel, was designed by 
M. Hutter, and has a displacement of 577 tons; she is 
2017 ft. long by 18? ft. beam. Her engines, which work 
up to 1700 horse-power, are supplied with steam from 
boilers with vertical tubes, and y drive twin-screws. 
The vessel is to steam at the rate of 15 knots. She will 
be fitted with seven torpedo-tubes, and she will 
three officers and twenty-three men. She will cost 99,81 
The ‘‘274,” also of steel, will have a displacement of 
530 tons; she was designed = Sono She is 
2153 ft. long by 14} ft. beam. Her engines, which are to 
work up to 1440 horse-power, will drive twin-screws, 
and she is to steam at the rate of 15 knots per hour. 
She will have six lance torpedo-tubes, and her cost will 
be 101,7677. She will carry three officers and twenty-five 
men. The submarine Rubis has made a full-power six- 
hours’ trial off Cherbourg. She attained an average 
speed of 12.70 knots. The submersibles Pluviose and 
Ventose, and the submarines Emeraude and Opale, will 
commence their trials in February, 
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MISCELLANEA. 


FIFTY-THREE of the tramway companies in Germany 
representing capital bungee | to 16,368,0001., produ 
net profita, in the year 1907-8, of 1,417,500/., or 9 per 
cent. on the capital. Of those fifty-three, however, the 
working of five resulted in a loss of 675,000/. The total 
average amount distributed in dividends was 6 5 per cent. 
Twenty companies paid dividends ranging from 2 per cent. 
to 5 per cent. ; twenty-three paid dividends of between 5 per 
cent. and 10 per cent., and companies dividends over 
10 per cent. Seven companies paid no dividends at all. 


The Council of the Iron and Steel Institute have ap- 
pointed Mr. G. C. Lloyd to the vacancy occasioned by 
the death of Mr, Bennett H. Brough, | Aer of the 
Institute. Mr. Lloyd is at present Beoretary of the In- 
stitution of Electrical Engineers, having been appointed 
in 1904. In 1900 he was appointed assistant to Mr. 
Brough, at the Iron and Steel Institute, a position he 
held until his appointment to the Electrical Engineers. 
Previous to that he had had wide experience in engineer- 
ing and was associated for several years with the firm of 
Jeremiah Head and Son, Limited. He is a competent 
linguist, and has had considerable technical and pr a 
experience. The Council have at the same time offer 
the assistant secretaryship to Mr. L. P. Sidney, who was 
appointed as Mr. Brough’s assistant in euccession to Mr. 
Lloyd in 1904. Hitherto there has been no formal office 
of this description. 


In a communication presented to the Académie des 
G. Claude describes a modification of his appara- 
tus for the liquefaction of air, by means of which the rare 
gases are also secured. The compressed cooled air ascends 
through a pipe system, in which its oxygen is condensed 
and flows back; the nitrogen passes down through 
another system of pipes and is also liquefied. The two 
liquids, the former chiefly oxygen, the latter chiefly 
nitrogen, are brought into the lower and the upper por- 
tion of a column apparatus for rectification. A pipe 
branches off upwards from the nitrogen pipe system, 
allowing the rare gases to escape. The gases, having 
accumulated, flow through a coil, which is placed on the 
upper portion of the column under the discharge pipe of 
the liquid nitrogen. The heavy gases, argon and xenon, 
are condensed in the coi), while a mixture of neon and 
helium, fairly pure of other gases, escapes. 


In the Borough of Manhattan, which forms the central 
and chief business portion of the city of New York, there 
are, in round nambers, 9000 passenger elevators, of which 
1000 are in private residences, and 12,000 freight or ser- 
vice elevators. In twenty-six of the large office buildings 
there are 231 elevators, running 4400 miles 5 day, and 
carrying in that period 615,000 buildings 
for which these figures are given were all of eighteen floors 
and over, having in the aggregate 572 floors in all, with a 
rentable area of approximately 116 acres. The ag te 
height served was 14 miles. Of the 231 elevators, 116 were 
— elevators, travelling together 275 miles per hour, 
and averaging 243,000 passengers per day of eight hours. 
The remaining 115 were local elevators, running about the 
same number of miles per hour as the express, but carrying 
372,000 yp per eight-hour day. It is estimated 
that the 8000 elevators in business buildings in Manhattan 
convey about 6,500,000 passengers per day, while the 
statistics for the surface, elevated, and subway cars for 
the entire city of Greater New York show that these 
services convey about 3,500,000 passengers per day. 

A large Mallet compound locomotive has recently been 
built by the Société Anonyme des Forges, Usines et 
Fonderies de Haine-St.-Pierre, Belgium, for the Pekin- 
Hankow Railway. These are sixteen-wheeled tank- 
engines, weighing 102 tons in working order. The drivers 


are arran in two groups of six-coupled wheels, the 
articulated and the main frames having ae i 
of carrying wheels, which are arranged ether under 


the central portion of the locomotive. The high-pressure 
cylinders are on the front end of the main frame, and are 
1bg in, by 26Zin. The low-pressure are 243 in. by- 26} in., 
and are placed at the rear end of the articulated frame. 
The driving wheels are 574 in. in diameter, and the carry- 
ing wheels 334 in. The boiler barrel is 15 ft. 10} in. long 
and 57} in. in diameter, and centred 9 ft. 2} in. above the 
rail-level. One hundred and thirty Serve tubes give 2503.3 
square feet of heating surface, and the fire-box 129.06 
square feet, making a total of 2632.36 square feet. The 
grate area is 32.29 square feet, and the working Pe a 
214.7 Ib, per square inch. There are four soak, Os front 

havens @ capacity of 1980 gallons and the back pair 

gallons. 





Sonerzer Rouitwe-Lirr Bripars.—A_ book recently 
ee by the Scherzer “ei ow Bridge Company, 
onadnock Block, Chicago, U.S.A., shows innumera 
exam of the bridges built on the pri ae with which 
this firm’s name is associated. This book falls into three 
sections, The first portion is a discussion of movable 
bridges, from medieval times down to date. The merits 
of the Tower Bridge are discussed, with the result that 
it is condemned as expensive. ow comments 
on the working and disadvantages of swing-bridges, to be 
contrasted later with the roller-lift bridge. The latter 
bridges are, of course, under many conditions, far superior 
to the ordinary swing-bridge, as they interfere in no way 
with the navigable channel. That they can be made more 
or less ornamental is proved by. certain designs to which 
bridges have been built in Chicago and St. Petersburg, 
&c., but the majority of the designs are purely utilitarian 
and not attractive. After givi a large number of views 
reproduced from photogra volume concludes with 
a number of folding plates of rolling-lift bridges of 

various spans. 
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THE PREVENTION OF ACCIDENTS. 


Tuts subject is once more brought into promi- 
nence owing to the appointment by the Home 
Office of a representative Committee ‘‘to inquire 


into the causes and circumstances of the increase | large 


in the number of reported accidents in certain 
classes of factories and workshops, and other 
premises under the Factory Acts; and to report 
what additional precautionary measures are, in 
their opinion, necessary or desirable.” We ho 

that a broad interpretation will be put upon the 
terms of reference, and. that the Committee will 
consider the fundamental as well as the mechanical 
In reviewing the annual 
report by the Chief Inspector of Factories and 
Workshops recently (page 145 ante) we were able 
to show that while latour-saving appliances had 
tended to lessen the number of accidents, there 
was an increase which was attributable in great 
measure to the extension of the liability of em- 
ployers to less serious accidents involving a shorter 
period of absence from the works, and to a more 
complete record and classification of accidents. At 
the same time it was made evident, from the some- 
what incomplete analysis given in official returns, 
that a preponderating number were due to causes 


759! which cannot be provided against by the most 


ingenious safety appliances conceivable ; in other 
words, that lack of care and the growth of fool- 
hardiness account for the great majority of mishaps. 


7 
* In Germany, it is said, only 1.13 per cent. of the 


accidents are due to employers—that is to say, may 
be classed as preventible by convenient measures 
for which employers are responsible. The fact is 
significant, and the new Committee would do well 
to consider if an equally low proportion applies to 


and | this country, and what “‘ precautionary measures ” 


should be —- 
To avoid the possibility of misunderstanding, we 


eg | at once disclaim any desire to minimise the responsi- 


bilities of employers. No measure which may be 
effective should be omitted in order to ensure a 


772 | lute safety for the workers. This is essential alike 


from economical as well as humanitarian considera- 
tions. It is true that, following upon the enact- 
ment of the workmen’s compensation principle, most 
employers safeguarded themselves by insuring their 








risks ; aged om ep oy for insurance vary with the 
measures adopted to minimise the risk. In cases 
where the annual disbursement due to accidents is 
above the average, the insurance company is certain 
to investigate the cause, and to regulate the premium 
accordingly. Indeed, the insurance companies 
have, with or without the consent of the employers, 
enforced such regulations—principally in wo 
to physical qualities of workmen which render them 
liable to or immune from accident—as to involve 
serious hardship to some workers. Men who, 
though apparently fit, have a defect which, ac- 
cording to the spirit, of such ions, makes 
them physically liable to accident, find difficulty in 
securing employment at their trade. We say 
** physically liable” advisedly, because there is 
extreme probability that, as the result of being 
forewarned, such worker of defective constitution 
would exercise so continuous a care as to ward off 
accident. Indeed, the fundamental cause of acci- 
dent is lack of mental qualities, such as discipline, 
orderliness, alertness, and common-sense, which all 
tend to promote obedience and care and thought- 
fulness not only for one’s self, but for one’s fellow- 
worker. Such qualities cannot be measured by the 
somewhat cursory examination of the medical officer 
responsible for passing workmen under insurance 
regulations ; nor can they be assumed as a matter of 
course. 

It is true that with a sound educational system 
these characteristics should be developed, although, 
perhaps, in varying measure. Unfortwnately, how- 
ever, a very small percentage of the children of the 
working classes are really taught to think. Our 
educationgl system is based far too largely on what 
may be termed the imitative rather than the re- 
flective faculty. At the same time the “liberty of 
the subject” is regarded as a divine principle to be 
worshipped ; it would be more correct to look upon 
it asa fetish. Any measures for exercising discip- 
line and enforcing rules to develop thoughtfulness, 
obedience, orderliness, and alertness are resented 
by parents, who fail to realise that such measures 
are but a means to an end. For instance, the 
home task, which is a proper medium for developing 
industry and reflection, is objected to by the parent, 
who prefers that the path of learning should be 
made . Similarly, rules of conduct are opposed 
eunene thier do not seem to conform to democratic 
ideas. Curiously enough, the smaller the com- 
munity the more direct the resentment becomes. 
The teacher is accused of petty demagogy. In 

r communities the same effect is age ox about 
by the wider spread of that socialism which pro- 
motes the worship of this fetish. The Education 
Department, unfortunately, has scarcely awakened 
to the necessity of teaching discipline and orderli- 
ness, and the responsibility is thus left with the 
teacher, since the local board is susceptible to the 
pressure exerted by the proletarian electorate. His 
Majesty, when at Eton recently, referred to the 
importance of boys being educated so that they 
might. leave school ‘‘ disciplined to the self-restraint, 
the consideration of others, and the loyal accept- 
ance of public and private duties which are the 
ideals of our race.” 

That the teaching of discipline is essential can 
easily be proved in industry, as in almost —_ 
department of life. It is because of the 
of the training in discipline that there is so much 
disregard of necessary regulations, and want of 
thoughtfulness in the presence of possible danger. 
We hope that the Home Office Committee will con- 
sider this point, and ascertain the proportion of 
accidents due to negligence in observing the rules 
laid down for the prevention of accidents, and to 
foolhardiness in taking risks in order to save a 
little trouble. How many have lost their lives at 
railway crossings through lack of discipline, by not 
crossing the line by the foot-bridge according to 
injunction? How many serious accidents in fac- 
tories have been caused by machine attendants 
reaching over the gear of an engine, &c., to oil a 
working part, instead of walking round the end of 
the machine? How frequently have serious fires 
been caused by workmen failing to discipline their 
minds and refrain from smoking in dangerous 
places? What of the man who will sit on a gun- 

wder barrel and strike his match on the side of 
it? The same applies to the = majority of fires 
in mines; notwithstanding full consciousness of 
danger, men are too weak to resist the temptation 
of taking matches and pipes into fiery mines. 

Another cause of trouble in workshops is the 
inability of those there engaged to concentrate 
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their thoughts upon their surroundings, and upon 
what they are doing. How often does it occur that 
the only explanation a man can make of a serious 
accident to himself, or to a number of his fellow 
men, is—‘‘I didn’t think.” His mind may have 
been diverted to the consideration of other pursuits 
—perhaps to his recreation. We are not going to 
enforce the point that mental lapses are often the 
effect of over-indulgence in intoxicating drink, 
because this is only one of many reasons. Nor do 
we care to enter upon a diatribe against the grow- 
ing absorption of the mind in football and other 
pastimes. Recreations are necessary to mental and 
Sage vigour, but it must be under subjection. 
What is wanted is the development of the faculty 
of mental concentration in order to ensure that the 
worker will never forget the possibility of disaster. 
No doubt this is a counsel of perfection, but the 
point cannot be too frequently insisted upon by 
educational authorities, especially in view of the 
growing laxity in regard to discipline of the mind. 

This point has been snagaeall by most countries, 
but little definite action has been taken anywhere, 
except in the States. Largely through the advocacy 
of Mr. Thomas D. West, who is well known for his 
work in connection with foundry practice, an Ameri- 
can Anti-Accident Association has been formed to 
educate public opinion on the necessity of enforcing 
the need of educating the young to recognise indivi- 
dual responsibility in preventing accidents. There 
is special need of this training, because in America 
the number of accidents is seventeen times greater 
per unit of the population than in this country. 
In other words, 600,000 per annum are killed or 
maimed in the working of railroads, mines, fac- 
tories, street traffic, &c. 

A further consideration which ought to be borne 
in mind is the influence of incapacity on the part of 
foremen as well as workers. This is probably not 
so operative in this country as it seems to in 
the States, where, we are told, the person who 
can get a chance of working for a week or so sawing 
boards often Jeaves and engages with a new em- 
ployer as a carpenter ; if a youth can get to walk 
the bridge of an electric crane for a couple of weeks, 
he tries to engage himself as an inspector or an 
electrician ; if a youth can stand by a lathe for two 
months, he considers himself a machinist ; a man 
who wipes a few dozen joints of pipes esteems him- 
self a plumber ; and a person who gets an oppor- 
tunity to pound sand for a few months in the 
foundry isa moulder. Obviously under such con- 
ditions there is sure to be trouble. We fear 
that in what may be termed the ‘‘ miscellaneous 
factories,” notably in London, there is a growing 
tendency to employ men who furnish no proof of 
their competency such as is afforded by appren- 
ticeship lines ; and because they enforce their pre- 
sentation, trade-unions are to be commended. But 
the apprenticeship lines again do not prove those 
mental qualities of competency, &c., which are 
so much desiderated in order to ensure maxi- 
mum mental efficiency in the prevention of acci- 
dents. The evil is the greater when a foreman, 
or a charge-hand, is not sufficiently alive to the 
es of danger. In times of prosperity, men 
who are by nature careless and indolent and who 
willingly, or unwittingly, accept risks whereby acci- 
dents are made possible, cannot be taught a lesson 
by being discharged, as they can easily find work else- 
where. In times of depression extra effort is put 
forth so that they may not lose their job. There 
ought, however, in all works to be a black-list, and 
the manager ought to be on the look-out for cases of 
irregularity involving possibilities of accident, so 
that a black mark may be placed alongside the 
name of the guilty workman. These marks should 
count when it becomes necessary to pay off men 
owing to lack of work. It is true that it is difficult 
to teach old dogs new tricks, but much can be done 
in this way even without resort to new legislation, 
which is often over-stringent 

There is no doubt, however, that additional 
power is necessary to check the foolhardiness and 
recklessness which are responsible for many acci- 
dents. Employers’ liability has been enacted in 
23 or 24 countries, and in none of these does ordi- 
nary negligence on the part of the injured employé 
involve a forfeiture of the right to compensation. 
The entire burden, too, rests upon the employer in 
all of the countries, excepting Austria, Denmark, 
Germany, and Luxembourg, where the workers 
bear a part of the expense. In all countries, 
excepting Sweden, the compensation is based 
upon the wages of the injured person. It will thus 





be seen that every nation brings home to the em- 
ployer, and very properly so, a full measure of his 
duty regarding accidents. What is required now 
is the awakening of every worker to his respon- 
sibilities, not only to himself, but to his fellow- 
workmen; and if the Home Office Committee 
succeed in solving this problem, they will have 
done well; recklessness must be put down with a 
firm hand. It is often urged in extenuation of 
reckless conduct that courage is a quality to be 
commended, and that risks must be taken. There 
may be cases in which a risk is justifiable, but they 
are exceptionally rare, so that every case should be 
considered on its merits. No safety appliance, for 
instance, ought to be rendered inoperative merely 
to increase piece-work production or to lessen the 
worker’s inconvenience. Many instances might 
be given of such form of recklessness, whereby 
safety appliances installed at considerable capital 
expenditure have been rendered nugatory. There 
ought to be severe punishment meted out to any 
workman who, either with or without the consent 
of his employer or foreman, interferes with such 
appliances, The American Association urges the 
formation by local authorities of boards of inspectors, 
corresponding to boards of health, in order to 
enforce simple rules in this direction. We have 
the factory inspectors,,and if the Home Office Com- 
mittee increase the stringency of the regulations 
and the scale of punishment for recklessness and 
foolhardy conduct on the part of workmen, much 
may be gained. Employers may impose fines, 
but often the very frequency of the offence in- 
volves the ultimate ignoring of the broken rule. 
It becomes a trouble to officials to report the 
offence, especially as the aphorism that everyone 
should look out for himself is often heard in con- 
nection with schemes for the prevention of acc:- 
dents. The punishment, therefore, should be 
simple and direct, as well as exemplary. We shall 
be told, of course, as we have ease been told, 
that we are interfering with the liberty of the sub- 
ject, but this should be no deterrent in connection 
with schemes for the prevention of accident. A 
freedom which involves danger to one’s self, or to 
one’s fellow-workman, cannot be classified as any- 
thing but the freedom of the mouse with a playful 
cat. 








TRADE UNIONS AND PARLIA- 
MENTARY REPRESENTATION. 


Tue decision of the Court of Appeal on Novem- 
ber 28 in the case of Osborne v. Amalgamated 
Society of Railway Servants of England, Ireland, 
Scotland, and Wales, is one of great importance, 
and, if upheld by the House of Lords, must have 
far-reaching consequences. The plaintiff in the 
case was the secretary of the Walthamstow branch 
of the defendant society—a trade union established 
in 1872, and registered under the Trade Union Act 
of 1871. The original objects of this society were 
confined to those ordinarily associated with trade 
unions—the regulation of the conditions of labour 
as between employers and workmen, the provision 
of benefits for members temporarily out of work, 
and other matters of kindred nature — but the rules 
had been considerably altered at the annual general 
meeting of October, 1905. These new rules came 
into force on January 1, 1906, and some further 
modifications were made in October, 1906. The 
most important of the new rules, for the purposes 
of this case, was one (Rule XIII., Section 4) which 
provides for Parliamentary representation and the 
establishment of a fund for the payment of such 
representatives. To this fund ad ao of the 
society had to subscribe 1s. 1d. per annum, ‘‘ to be 
paid quarterly, and forwarded to the head office 
with the quarter's dues.” The rules provided as 
follows :— 

‘*2. The objects of the fund shall be (a) to pro- 
vide for representation of railway men in the House 
of Commons as the annual general meeting may 
from time to time determine. All candidates shall 
sign and accept the conditions of the Labour Party 
and be subject to their Whip. [These conditions 
were set out in a printed document, but need not 
be described here.| (b) To contribute to the Labour 
Representation Committee such sums as the execu- 
tive committee or the annual general meeting may 
from time to time direct, so long as the society 
remains affiliated to such committee. 

**5, In the event of a candidate being selected 
for a constituency, his election expenses shall be 
defrayed. 





**6. Should a candidate be elected, he shall be 
wee a salary of 2501. a year, and third-class return 
are to his constituency, so long as he remains a 
Member of Parliament. 

“7, The executive committee shall make suit- 
able provision for the registration of a constituency 
represented by a member or members, who may 
be candidates responsible to, and paid by, this 
society.” 

The plaintiff alleged that these rules, and the 
raising by the society by compulsory subscription 
from the plaintiff and other members of the scciety, 
and the distribution of the moneys thus collected in 
the manner set out by these rules, were not within 
the objects of the society, or within the purposes of 
Section 16 of the Trade Union Act, 1876, and were 
ultra vres the society. He also alleged that the 
alterations made in. October, 1906, were invalid, 
as not being made in accordance with the rules 
governing such alterations; and he claimed ‘a 
declaration to this effect, and also an injunction to 
restrain the society from using the funds for the 
purposes of Rule XIIT., Section 4. 

r. Justice Neville decided against the plaintiff, 
partly because he was bound by a decision cf a 


Divisional Couit in the King’s Bench Division in 


Steele v. South Wales Miners’ Federation (1907) ; 
but the Court of Appeal has now reversed that 
decision, and has entered judgment for the plaintiff 
on all points in his claim. We need not deal here 
with the purely technical question whether the 
alterations made in the rules in 1906 had keen 
effected in an unconstitutional manner; the judg- 
ment decides that point in favour of the plaintiff, Lut 
it goes much further, and decides that, even if these 
rules were properly made, they are wltra vires the 
society, as the objects which they propose to carry 
out are not legal objects for a trade union. It is 
important to notice that in this judgment it is 
clearly laid down that the definition of a trade 
union, given in Section 23 of the Act of 1871, is an 
exclusive definition—that is to say, that any body, 
to be a trade union, must limit its objests to such 
as are within the definition in the Act, and cannot 
add to these objects others not covered by that 
definition. It was argued for the defendants that, 
so long as the society had some objects covered by 
the definition, it might legally add others not 
covered without ceasing to be a trade union ; but to 
this argument the Court of Appeal has replied by 
an emphatic negative. It was admitted that no 
reference was made to Parliamentary representa- 
tion in the constitution or rules of the society 
when it was originally formed in 1872, and that 
this remained so till 1900. The Court has held 
that Parliamentary representation is not covered by 
the definition clause in the Act of 1871, and Lord 
Justice Moulton says :—‘‘I cannot think that the 
Legislature intended that objects not at the time 
recognised as trade-union objects, and not coming 
within the objects specified in the definition, might 
form part of the legitimate objects of a trade union 
within the purview of the Acts.” 

We know that since the passing of the Trades 
Disputes Act, 1906, trade unions as corporations 
have a privileged position, being freed from lia- 
bility in actions in tort. Even in the performance 
of the ordinary duties of trade unions, this privi- 
leged position may lead to great harm being done 
to private individuals; but if Parliamentary repre- 
sentation were declared to be a proper and legal 
object of a trade union, the evil would be greatly 
aggravated, and might result in great oppression to 
individual members of these incorporations. A work- 
man joins a trade union to have its protection in his 
dealings with his master, to secure sick-pay during 
illness or disablement, and for other purposes of a 
similar nature ; but now by these rules he is com- 
pelled, at the risk of dismissal from the union if he 
refuses, to pay for the support of a Member of 
Parliament who is sent to St. Stephens, not as a 
free agent, but tied hand and foot to a political 
policy which may be hateful to a large number of 
private members of the union. This is apparently 
unfair, but it is now declared to be also illegal, and 
we even find Lord Justice Moulton stating plainly 
that it is contrary to public policy. That learned 
Lord Justice declares that the position of a repre- 
sentative is that of a man who has accepted a trust 
towards the public, and that any contract, whether 
for valuable consideration or otherwise, which binds 
him to exercise that trust in any other way than as 
on each occasion he conscientiously feels to be best 
in the public interest is illegal and void. Let any- 
one consider carefully the terms of the rules set 
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out above, and he will at once see how easy it 
would be for the executive of a trade union, if these 
rules were upheld by our Courts of Law, to turn 
their union into a purely political organisation, and 
to use its funds for purely political purposes. The 
original objects of the union—on account of which, 
be it noted, Parliament has given special privileges 
to these bodies—might be neglected altogether, 
and the whole force and funds of the sosiety de- 
voted to influencing Parliament by paid votes to 
grant still further privileges at the expense of the 
public, and even of individual members of the 
unions themselves. 

As regards labour representation, no one denies 
the right of working men to return members of 
their own class as their representatives to Parlia- 
ment. If they do so, they must, of course, pay 
such representatives ; but there is a world of dif- 
ference between voluntary subscriptions to support 
a freely-chosen representative and a compulsory 
levy in aid of an individual who may be merely a 
nominee of an all-powerful trade-union executive 
committee, and who is kept in Parliament by the 
money of workmen who may hate the political views 
he is there pledged to support. For the present, 
and until the Court of Appeal decision is reversed, 
that evil systemis stopped. If the House of Lords 
should affirm the decision of the Court of Appeal, 
we shall, no doubt, find the trade unions agitat- 
ing in Parliament for the powers of which they 
are now deprived. If that day comes, we shall 
ba interested to see the line of argument adopted 
by the unions; for the present it is sufficient to 
note the result brought about by the unanimous 
judgment of the Court of Appeal, and, as the 
injunction has not been stayed pending the appeal 
to the House of Lords, to watch how the unions 
will succeed in supporting their representatives in 
Parliament by voluntary subscriptions in place of a 
compulsory levy. 








LESSONS FROM THE MOTOR-CAR 
SHOW AT OLYMPIA. 

Ivy our issues of November 20 and 27 we pub- 
lished our report of the recent Motor-Car Show at 
Olympia. In that report we dealt with the cars in 
detail, but there is, of course, another light in which 
the Exhibition can be regarded, and to this we now 
turn. Reviewing the Exhibition as a whole, there 
has undoubtedly been substantial progress during 
the last year. This is most evident in the number of 
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four-cylinder cars now on the market of moderate 
weight. This is a matter of the greatest import- 
ance, as the weight determines the power necessary 
for a given speed, the wear on the tyres, and, in 
f.ct, in many ways the cost of upkeep of the car. 
Durability and reliability must, of course, always 
be of the first importance ; but in many cars built 
in recent years weight has been put in which in no 
way contributed to these. This has been partly 
because some purchasers required very heavy 
covered bodies, and makers tried to make one 
standard chassis suit both these and the light open 
bodies ; the result being, of course, that for the 
latter the chassis was quite unnecessarily heavy. 
This should not be the case, and the chassis used 
for an open body weighing, say, 4 cwt., should be a 
different one from that carrying a covered body of 
15 ewt. There are, however, now a fair variety 
of chassis of almost every type, suitable for open 
and closed bodies of every weight. The weight of 
the various parts in the chassis is also receiving 
more attention than it has had in some cases pre- 
viously, though there is still room for improvement. 

In many cases a great deal more attention might 
be paid to the weight of various small parts and 
accessories. Spring-hangers, step-irons, change- 
speed levers, lamp-brackets, &c., are frequently 
made at least three times as heavy as necessary 
without any saving in cost. One maker showed a 
chassis with a solid aluminium dashboard ,% in. 
thick, which is as heavy as a wooden one 1} in. 
thick. Some makers in using aluminium instead 








|on price, or on any factor of importance to the user, 


of wood do not api to realise that, although that 
metal is lighter than iron or steel, it is as heavy as 
granite. ‘Those who wish to see well-worked-out 
small details in the matter of weight should study 
the Rolls Royce car. 

There still appears to be room for a really light 
car, to carry two psople only, with a four-cylinder 
engine. Four years ago there were several makes 
of two-seated cars on the market which only 
weighed about 7 cwt. to 8 cwt., and many of these 
are still running. They had single-cylindered 
engines, and were perhaps defective in some 
respects ; but it should be possible, with the experi- 
ence acquired since then, to remedy their defects 
without increasing the weight. A reference to the 
weights of the two-seated cars in recent trials will 
show that the majority of them are over 12 cwt., 
and they appear to be built with the idea that they 
shall be able to carry a four-seated body if neces- 
sary. The majority of the two seated cars at the 
Exhibition are about this weight, the Renault and 
air-cooled Pilgrim being almost the only excep- 
tions. These have two-cylinder engines, but there 
should be a good market for a four-cylindered car 
of the same size. The extra cost of the four- 
cylinder engine over the two, once the patterns 
are made, is very small, as may be inferred from 
the fact that a four-cylinder motor-bicycle can be 
sold complete, retail, for 50/. Moreover, the gear- 
box for a four-cylinder car can actually be reduced 
in weight owing to the more even turning moment, 
and the weight of the other parts will be reduced 
also, while the increased comfort from the four 
cylinders is very great. 

One lesson from the Exhibition is that for 
purely town use a type of car will be required quite 
different from what is suitable for ordinary country 
work. The resistance of the paved road in the 
town is far less than that of a muddy road in the 
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countiy, while in London, at all events, hills are 
few. Speed is also of little importance, so that 
the engine power required is very small ; but heavy 
covered bodies have to be carried, and quick steer- 
ing is very important. The design will there- 
fore have to be a special one in many ways. Cars 
quite suited for London might, of course, not suit 
the hilly towns of the north, so that these may 
want another special design again. 

Among the smaller cars there seems a tendency 
to make the cylinders very small and to run the 
engine very fast, and many of the cars would be 
greatly improved by having their cylinders made 
larger and the engines run slower, while the extra 
cost would be negligible. The cost and .weight 
of an engine made for durability depends much 
more on the power at which it is worked than on 
its cylinder dimensions; that is to say, if the engine 
is to give a high power for the size of its cylinders, 
it must have big valves and a big crank-shaft with 
long bearings. To get the same power at a lower 
speed does not entail any larger valves or pipes, 
and often no larger crank-shaft or bearings. The 
low speed, moreover, will result in a much quieter 
engine and gearing, and allow of more moderate 
ratios of bevel-gear on the axle. For competi- 
tions in which engines are rated in any way on 
their cylinder dimensions it is, of course, best to 
exaggerate everything except the size of the cy- 
linders, and in this way such competitions have 
done undoubted harm ; but in a competition based 








the large-cylindered engine would come off best. To 
such an extent are exaggerated in some cases 
that one engine, with cylinders only 3} in. by 33 in. 
is 23 in. long over the cylinders, has a crank-shaft 
1} in. in diameter, which is amply large enough for 
an engine with cylinders 4in. by 4 in., running 
ata moderate speed. Very high-speed engines on 
the lines of motor-cycle practice have bean tried 
and abandoned already, and probably in the future 
will be so again. In many cases cars which weigh 
about a ton when fitted with body and the usual 
equipment, and full of water and petrol, have 
cylinders only 3 in. in diameter, and must there- 
fore have a ratio of gear on the back axle of 4 to 
1 or more, which it is very difficult to make 
quiet. 

Compared with previous exbibitions, there were 
very few instances of really thoroughly unmecha- 
nical design. One maker showed a six-cylinder 
chassis with each adjacent pair of cranks set to- 
gether, a method which gives a worse balance 
than a three-cylinder engine. Several makers also 
showed engines with the big end brasses set out of 
cent:e with the connecting-rod in order to get greater 
crank-pin length, as shown in Fig. 1. In this 
case there is no doubt that the los of rigidity makes 
the extra length of beariug of very little, if any, 
value. From every point of view the traes had 
better be cut off, as shown by the dotted lines, so 
as to get the connecting-rod in the centre. The 
effect of the rod being out of centre-is to make the 
brass wear more at one end than the other, owing 
to the springing of the rod. ae gstny learnt long 

o that rigidity of bearings, and even distribution 
of pressure, are of far more importance than mere 
area of bearing surface alone. There has been an 
enormous improvement in the design of pi 
arrangements since the last Show, partly due to the 
frequent practice of casting all the cylinders in 
one. This is very important, as many engines are 
rendered most inaccessible by pipes and rods run- 
ning all over them, and, further, complicated pipes 
are very expensive to make. With the cylinders 
all cast in one, and thermosyphon water circulation, 
the water-pipes are reduced to one inlet and one 
outlet, while in some cases the induction passages 
to the inlet valves are all formed in the cylinder 
casting. There is no doubt that the neatest 
arrangement is when the valves are all on one side, 
and the carburettor is at the back of the cylinders, 
passages being cased to bring the gases through 
the water-jacket to the inlet-valves. In this case 
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the arrangement of the passage depends very largely 
on the arrangement of the main bearings. If the 
crank: shaft has a bearing between adjacent cranks, 
the inlet-pipe can be very easily brought through 
between-the numbers 1 and 2 and 3 and 4, cylinders 
respectively, each pair of inlet valves being supplied 
by one passage (see Fig. 2), where A, A, A, Aare the 
inlet valves, B, B, B, B the exhaust valves, and C 
the passages between thecylinders. If, however, the 
crank-shaft has — a middle bearing, it is of the 
utmost importance that each pair of cylinders should 
be as close together as possible, so as to keep the 
length tetween the bearings short, and therefore 
the better plan is to take one passage between the 
middle pair of cylinders, as Fig. 3. In this case a 
passage is usually cast below the exhaust valves to 
take the gas to the inlet valves, as shown. If a 
water-jacket is allowed for between the exhaust and 
inlet passages, as appears to be necessary, this 
makes a very complicated piece of core-work, but it 
also makes a very neat pipe arrangement. In 
either case a passege can be cast round the inlet 
valves to take the exhaust out of one pipe at the 
end of the cylinders, and this also ie an ex- 
tremely neat pipe arrangement, but still further 
complicates the cores. It seems possible also that 
taking the exhaust such a long distance through a 
water-jacketed passage would have a distinct ten- 
dency to heat the water more, and therefore 
increase the size and weight of the radiator. 

The plan of carrying the crank-shaft with a bearin 
between adjacent cranks seems tote extending, an 





760 


ENGINEERING. 





[Dec. 4, 1908. 





is certainly much the most mechanical method, and, 
taken in conjunction with the simpler coring for 
the inlet passages, seems distinctly the better, and 
little, if anything, more expensive. 

In order to reduce the weight and cost it is 
necessary to reduce the number of separate cylinder 
castings as far as possible, as by so doing the weight 
of the connections necessary to hold them together, 
and also the cost of erection, are reduced. The 
advantages of casting all the cylinders together were 
gone into in our review of last year’s Exhibition in 
our issue of December 6, 1907, and it is satisfactory 
to see that the method is being more generally 


7 eee ing the number of separate cast- 
e plan o ui e number of se cas 
ings is, in some van teeth carried out by making 


the top half of the crank-case and the cylinders all in 
one ; but there are several difficulties in this. With 
ordinary proportions of bearings the space between 
these is not as wide as the diameter of the piston, 
and, therefore, either special arrangements have to 
be made, or the pistons put in through the top of 
the cylinders, in which case the whole can be covered 
with one casting. It seems doubtful whether, on 
the whole, much is saved, and there is the difficulty 
that cast iron is not a suitable material for arms to 
carry a crauk-case on the frame, and, therefore, 
either the case must be carried on the bottom half, 
or special cross-pieces provided. On the other hand, 
it is quite possible to design a crank-case which is 
not split along the crank-shaft, and this reduces 
the number of as much as casting the - 
half with the cylinders. An engine design wit. 
many good points in it is the F.N., in which the 
cam-shaft, and also the shafts driving the magneto, 
pump, &c., are all on a level with the crank-shaft ; 
and the crank-case is split along this line, so that 
all shafts can be put in when the bottom half is 
removed without disturbing any other parts. 

A further reduction of the number of separate 
pieces is made if the engine and gear-box are all 
combined in one block, and it is quite possible that 
in the future all small cars, at least, will be built in 
this way. There are very great advantages in manu- 
facture once the patterns have been made, and it 
seems quite clear that in the future motor-cars will 
be made in such quantities that the cost of patterns 
will be of: very small importance. Messrs. Decau- 
ville showed a car of a pattern they introduced some 
years ago, in which the bottom half of the crank- 
case and gear-box are all cast in one, the former 
being fixed to the frame. This has many advantages, 
as the engine and gear-box, being rigidly held in 
line, require no flexible connection between them, 
and the whole can be erected on a bench, thus saving 
a great deal of labour. In the engine in question 
the gear-box and crank-case were both split along 
the shaft-line, but there’ seems no reason why either 
of them should be, and if it is not done the number 
of pieces‘is greatly reduced. In one case where the 
cylinders were all cast in one with the top of the 
crank-case the bottom half was cast in one with 
the gear-box. 

It seems. quite clear that wherever possible the 
pedals and :change speed levers should all be car- 
ried on the gear-box or its arms, so that the con- 
nections to the brake-clutch, &c., might all be 
erected asa bench job. In this case all not 
cast on the main pieces can be fixed to machined 
faces, and the arrangement made far cheaper to 
erect than if they all have to be assembled on the 
frame and lined up to each other. This matter 
of design to avoid expensive erection is quite 
one of the most important points in motor-car 
design, if the manufacture is to be carried out 
commercially at a profit. 

In back axles there was to be seen a great improve- 
ment as regards accessibility, and the old pattern, 
in which the joint is vertically down the centre, 
was less ia evidence than formerly, though it was 
still seen a t deal too often. It is ibly 
slightly the cheaper, though this is doubtful, but it 
is certainly inferior in every other way. The pattern 
with a e door at the back, through which the 
gear can inspected and generally withdrawn, 
is increasing in favour, and has many advan- 
tages. The torque-rod enclosing the axle and 
throwing the pressure due to driving on the 
after bearing of the gear-box is not so much seen 
as before, and although many such rods have run 
well, it seems much sounder to take the pressure 
off the bearing. A very common plan is to run 
the propeller shaft in a tube with a breeches-piece 
in front going round the brake drum and hinged 
to the back of the gear-box. This piece is, of course, 





free to revolve on the tube, so as to allow for the 
axlecanting. This makes a very neat arrangement, 
but has to be fairly heavy to stand the various 
vertical and side strains. The plan used by Singer, 
of having a double joint, and hanging the tube to a 
cross member, is very neat, provided there is a 
cross-piece in the frame to hang it to. 

The bending stress on the tube is, however, in 
any case considerable where it joins the axle, and 
to make it light and strong it should therefore be 
tapered, which is expensive. Alternatively it may 
be » 88 in one car shown. It seems on the 
whole very doubtful whether the tube torque-rod 
can be made as light as the arrangement in which 
the torque-rod is quite separate, and the proepeller- 
shaft has a universal joint at each end, as in this 
case the torque-rod has no side strain at all, and is 
often thin plate flanged at the top and bottom, 
while the propeller-shaft can be a tube. 

A very defective form of steering-gear was used 
by some makers, the steering-rod being brought 
outside the frame in such a way as to anole 
reduce the lock of the front wheels. Taking the 
steering-arm outside the frame makes a very good 
mechanical arrangement in many ways, and it is quite 
possible to arrange it so without reducing the lock at 
all; but some makers have the steering-rod at least 
3 in. outside the frame. As the frame is narrowed 
in front specially in order to increase the steering- 
lock, this is obviously wrong. Steering-rods, con- 
necting the two front wheels, are often carried 
very close to the ground, especially when placed 
behind the axle. There is no doubt that this 
is the best place for them, provided they are kept 
at a reasonable height, as the axle itself pro- 
tects them from accidents and damage. If the 
engine casing comes very low, however, the rod 
must be so also, as there has to be clearance be- 
tween the rod and the casing for the motion of the 
springs. In this case the axle hardly protects them 
at all, as will be seen from Fig. 4; and they would 
certainly be safer if placed in front of the axle and 
high up, as shown by the dotted lines. 


Fig. 4. 
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In the arrangement of engine parts there was a 
great deal of simplification, and it is becoming 
usual to group the parts so as to have as few 
countershafts and gear-wheels in the engine as 
possible, instead of having separate ones for the 
magneto, pump, &c. This is obviously a great im- 
provement—as it is obvious that twogear- wheels cost 
more than one, and further, that they add both to 
the noise and to the cost of upkeep. Valves are 
often put all on one side with one cam-shaft, the 
pump and magneto being driven off another shaft 
on the same side. This makes probably the 
simplest arrangement possible, rat if well de- 
"> can be made perfectly accessible. 

ubrication is one of quite the most important 
points in motors, and here there was great diversity 
of practice. Various forms of drip-feed, mechanical 
feeds, and forced lubrication were the three principal 
methods adopted. Inthe two former oil is fed into 
the crank-chamber and-distributed by splash, while 
in the latter the bearings are always supplied with 
oil under pressure, which is circulated through them. 
In some cases oil drawn from the bottom of the 
crank-case is circulated through drip-feeds to the 
various bearings. Of these, the forced lubrication 
seems, on the whole, distinctly the best, if well 
carried out. The more oil supplied to the bearings 
the less they wear, and it is impossible to supply 
them with anything like as much oil by well as 
by a direct pump, on account of smoke. The 
leads should, however, be as short as possible, 
and it would possibly be an improvement if they 
could all be drilled out of the crank-case, so as to 
have no pipes to break at all. The crank-case 
should have a sump large enough for several 


























hundred miles’ run, and then there need be no 
other tank or oil connections whatever in the car. 
A float can be used to show the oil level. This 
system seems at first sight expensive, but when 

e price of mechanical or even drip lubricators is 
studied, it is seen that these are often more costly, 
especially when the various pipes are taken into 
account. It is quite certain that in the future the 
— lubrication will have to be quite automatic, 
and not be dependent on the adjustment of drips, 
mechanical or otherwise. 

eee es § is now receiving a good deal more 
attention, and most parts can be got at without dis- 
turbing a lot of other ones, though few cars came up 
to the standard laid down in our review last year. 
Cost of details is also being a good deal better con- 
sidexed. Carburettors show no startling novelty 
in principles of construction, though they un- 
doubtedly work a great deal better than formerly. 
There seems a general tendency either to vary the 
size of the petrol-jet or use a variable number of 
jets, and this is certainly right in theory, as it 
amounts to reducing the size of the carburettor for 
reduced power. In practice, however, the success 
of carburettors seems to depend more on careful 
adjustment than on theoretical principles. 





ENGINEERING SCHEMES IN 
PARLIAMENT. 

THE Gazettes which have appeared since our last 
issue do not furnish particulars of any extensive 
work in railway construction for which powers are 
to be asked of Parliament. What work is proposed 
appears to be confined to short lines and exten- 
sions, which, although they may be important to 
the small areas they affect, do not represent a great 
amount of work. 

The Central London Railway Company will apply 
for power to construct a railway to be situated 
wholly in the City of London, commencing in and 
under Old Broad-street by a junction with the 
existing railway of the company at its termination 
50 en south of the Throgmorton-street end, and 
terminating at a point under the Great Eastern 
Station 40 yards south of Skinner-street and 30 
yards west of Bishopsgate-street Without. The 
company also wish to construct two subways ; the 
first of these will be in the parishes of St. George, 
Bloomsbury, and St. Giles-in-the-Fields, in the 
Metropolitan Borough of Holborn, in the County of 
London, commencing at a point 40 yards west of 
Newton-street and terminating at the junction of 
High Holborn with Southampton-row and Kings- 
way. The other subway is proposed to run from 
Mansion House-street, near its junction with 
Lombard-street, by a junction with the subway in 
connection with the Bank station, and terminating 
at or near the junction of Gresham-place and 
St. Swithin’s-lane with King William-street. 

The South-Western and Isle of Wight Junction 
Railway Company will seek power to construct a 
railway to be situated wholly in the parish of 
Milford, in the rural district of Lymington, com- 
mencing with a junction with a railway authorised 
by the South Western and Isle of Wight Junction 
Railway Act, 1901, at a point 3 miles 4 furlongs 
from the commencement of that railway and ter- 
minating at a point on high-water mark about half 
a mile measured in an easterly direction from the 
centre of the bridge which carries the road from 
Keyhaven to Lower Pennington across Avon Water, 
or Keyhaven Lake, about a mile in a northerly 
direction from the north corner of the coastguard 
enclosure at Hurst Castle. Powers will be sought 
to build another railway which will commence in 
the parish of Thorley, in the Isle of Wight Rural 
District, by a junction with the Freshwater, Yar- 
mouth, and Newport Railway at a point about 
340 yards measured in a north- easterly direction 
along that railway from the centre of the bridge 
carrying that railway across the Thorley Brook, 
and terminating in the parish of Yarmouth at a 
point on the high-water mark of the Solent, at a 
distance of about 850 yards in an easterly direc- 
tion from the toll-gate on Yarmouth Pier. 

A work of some magnitude is projected in the 
West Riding of the county of York, to carry out 
which powers will be sought. This undertaking is 
the formation of a company which will undertake the 
construction of a railway,. bridge, road, and other 
works in the above county and in parts of Lindsey, 
in the county of Lincoln. The railway is to com 
mence in the parish of Garthorpe, in the rural 
district of the Isle of Axholme, in the parts of 











Dec. 4. 1908.] 


ENGINEERING. 


761 





Lindsey in the county of Lincoln, by a junction 
with the Fockerby branch of the Axholme Joint 
Railway of the North-Eastern and Lancashire and 
Yorkshire Railway Companies at the point of ter- 
mination of that railway, and to be carried over the 
Trent about 100 yards to the north of Island 
House by means of a bridge having one or 
more opening spans, which will, it is intended, 
be adapted to the purposes of a road-bridge, as 
well as a railway bridge. This railway will 
terminate in the parish of Alkborough, in the 
rural district of Glanford Brigg, by a junction with 
a railway authorised by the North Lindsey Light 
Railways(Extension) Order, 1906. The proposed rail- 
way will pass through or into the following parishes 
and places :—Fockerby, in the rural district of 
Goole, the parish of Garthorpe, in the rural dis- 
trict of the Isle of Axholme, and the parish of 
Alkborough, in the rural district of Glanford Brigg, 
in the county of Lincoln. The company, when 
formed, also intend to carry out a good deal of work 
in connection with the making of roads, &c. 

The Light Railway Commissioners will be asked 
for an Order under the Light Railways Act, 1896, 
to construct a railway commencing by a junction 
with a railway already authorised by the Order of 
1906, and now in course of construction on a piece 
of land near Upper Bridge, Aberayron, in the parish 
of Landdewi, Aberarth Lower. It will pass in a 
northerly direction, and will end by the Allotment 
Gardens in the same parish. It is also proposed 
to construct another railway commencing in the 
parish of Silian by a junction with the Man- 
chester and Milford Railway (now leased to the 
Great Western Railway Company), from a point 
10 chains measured along that railway north-east- 
ward of the distance - post thereon denoting 
134 miles, and passing in a north-easterly direc- 
tion, and terminating in the parish of Bettws- 
Bledrws by a junction with a railway authorised 
by the Order of 1906 now in course of construction, 
the junction being situated wholly in the parishes 
of Silian, Bettws-Bledrws, and Lampeter Rural. 
The gauge of this railway will be 4 ft. 8} in., and 
the motive power will be steam or such other 
power as may be approved by the Board of Trade. 

Application will also be made to the Light Rail- 
way Ceannietonn by certain parties to authorise 
the formation of a company to make and maintain 
certain railways in the County Palatine of Lan- 
caster. One of these will be 1 mile 4 furlongs 
5.5 chains in length, and will commence in the 
parish of Clayton-le-Moors, in the urban district 
of Clayton-le-Moors, near the junction of Grim- 
shaw-street with Enfield-street, and will proceed 
in an easterly and south-easterly direction into 
and through the parish of Altham, in the rural 
district of Burnley and the parish of Accrington. 
Its termination will be in the parish of Huncoat, 
in the rural district of Burnley, by a junction with 
the Clifton, Accrington, and Colne line of the 
Lancashire and Yorkshire Railway Company. A 
second and third railway, each of a few furlongs in 
length, will be constructed in the same district, 
opening up different areas. 

Application will be made to the Light Railwa 
Commissioners by the Burry Port and Gwendreat. 
Valley Railway Company for an Order to construct 
two light railways. ‘The first of these will be about 
11 miles 3 chains in length, and will be wholly 
situated in the county of Carmarthen. It will 
commence at Burry Port, and terminate at Ponty- 
berem. The other railway will be 1 mile 2 furlongs 
in length, and will also be situated in the county 
of Carmarthen. It will commence by a junction 
with the first-mentioned railway near Tri an- 
road, and will terminate at a point on the east side 
of the Pembrey to Kidwelly-road Bridge. 


Tramways. 


A notable feature of the applications to be made 
during the ensuing session of Parliament for powers 
to construct tram-lines is that in every instance the 
proposals have reference to the extension of exist- 
ing lines and not to the inauguration of new 
systems. In very many cases it is impossible, from 
the information given in the Gazette, to determine 
whether the new works are merely short junction 
lines or really constitute important new branches. 
Another De wore me is that at Salford, Brad- 
ford, Manchester, Gateshead, and Liverpool powers 
are taken to instal the railless system, which has 
met with a certain success abroad. The principal 
features of the plan were fully described, to- 
gether with estimates of cost and earning capa- 


city, in a paper read by Mr. F. Douglas Fox at the 
recent Dublin meeting of the British Associa- 
tion. The cars used are really electro-buses, but 
instead of having to drag about with them the un- 
wieldy batteries, which, by the consequent reduc- 
tion in the rate of acceleration, handicap this type 
for street traffic, the current on the ilies system 
is supplied from an overhead trolley-wire, and, as 
@ consequence, the cars, in place of being much 
— than the petrol- bus, are substantially 
ghter. 

In the Metropolitan area the London County 
Council propose the construction of about 16 miles 
of new tramways, largely made up of short junc- 
tion-lines. A branch, however, 3} miles long, is 
to be constructed from Bermondsey to Greenwich, 
and one of 1# miles in length from Greenwich to 
Woolwich, whilst a slightly longer branch will 
serve to extend the existing lines at Mitcham. 
Powers are also taken to purchase the Highgate 
Hill tramways. The London United Tramways 
Company propose little in the shape of new lines, 
but seek powers to connect up with the London 
County Council lines, and to run from Wimbledon 
to Vauxhall, and from Tooting to the Victoria 
Embankment.. Through fares will be established 
between points on the two systems. 

In the Manchester district the Corporation of 
that city propose the construction of new lines in 
the Levenshulme district, the length of which is 
not stated. About 3 miles of new line are to 
be constructed in Salford, and another 2 miles 
by the Oldham Corporation, all being extensions 
of the existing systems. The Bolton Corporation 
pro’ six extensions of their existing lines, aggre- 
gating about 3} miles in length. On the other hand, 
the Preston, Chorley, and Horwich Tramways Com- 
pany seek an extension of time for the construction of 
their authorised lines, and seek also for running 
powers over some of the Bolton Corporation tram- 
ways. The Heywood Corporation desire junctions 
with and running powers over certain of the Buryand 
Rochdale lines, and in the same district the Whit- 
worth Urban District Council ask powers to extend 
the Rochdale Corporation tramways to Shawforth. 
About 34 miles of new line are to be constructed by 
the Bradford Corporation in extension of its existing 
systems. A new line and very extensive street im- 
provements are proposed by the Folkestone, Sand- 
gate, and Hythe Tramways Company. Other 
authorities taking powers for extensions, but giving 
little indication of the importance of the work con- 
templated, are those at Liv l, Torquay, Wal- 
lasey, Keighley, Gateshead, Bectioaaton More- 
cambe, and Portsmouth. The Dudley Corporation 
ask additional powers for the leasing of their lines 
to the British Electric Traction Company. 

In Scotland, the construction of about 34 miles 
of new line is proposed by the Glasgow Corporation. 


Exectrio Licut anp Power. 

No great power-distribution scheme is this year 
included in the Bills before Parliament. In times 
past the Legislature judged great engineering 
schemes 0.1 their merits, and were concerned mainly 
with the question as to-whether or not they were 
likely to be to the public advantage. Nowadays, 
however, the question of permitting a cheap supply 
of power to a community is no longer desided on 
commercial considerations, but has been made a 
matter of party politics, and [ope and business 
are largely incompatibles. It long been recog- 
nised that public authorities would certainly not 
remain content with the powers granted to ordinary 
supply companies, but would, sooner or later, de- 
mand a legal monopoly, and endeavour to secure by 
legal restrictions on competition the profits which 
their amateur efforts are unable to realise in com- 
mercial ways. It is not surprising, therefore, to 
find in the Omnibus Bill promoted by the Salford 
Corporation a clause which will render illegal the 
supply of electricity by one firm to a neighbour, 
even though this may be accomplished without 
interference with the public streets. Monopolies 
of this character have not, we believe, been granted 
since the reign of James I., when the resulting 
scandals gave rise to the famous Statute of Mono- 
lies. 

P The North Metropolitan Electric Power-Supply 
Company seek less restricted powers of supply 
in the Hendon, Finchley, Hornsey, Walthamstow, 
and Chingford districts ; whilst south of the Thames 
the West Kent Electric Power Company ask that 
certain existing powers of the Kent ic Power 





Company be transferred to them, and propose, 


accordingly, to take over the district lying west 
and north-west of Northfleet, Strood, Malling, and 
Sevenoaks. 


The County of Durham Electric Power Company 
ask powers for 


inking up their m with those 
of the Newcastle-on-Tyne, the Cleveland and Dur- 
ham county, the County of Durham Electric Power 
Distribution, and the Northern Counties Electric 
Supply Companies. At Bath and at Dunfermline the 
Corporations desire to transfer their Orders, whilst, 
on the other hand, the Urban District Council of 
Stonebridge seek to cancel the powers now held by 
the Shropshire, Worcestershire, and Staffordshire 
Electric Power Company, and to obtain a Pro- 
visional Order for wanes Diag Companies, or other 
—— parties, are seeking Provisional Orders for 
kelmorlie and Wemyss Bay, Macclesfield, Hols- 
worthy, and Staines, whilst corresponding powers 
are asked for by the local authorities at Herne Bay 
and Turton. Extension of the existing limits of 
supply is demanded by the Hindhead and District 
Company, the Yorktown and Blackwater Electric 
and Gas Company, and by the Aldershot Gas and 
Water Company. The demands of the two com- 
panies last named appear to clash. 


Gas. 


The gas Bills are largely financial in character, 
and relate to the dissolution and reincorporation, 
with greater powers, of various companies. Purchase 
Bills are promoted by the | authorities at 
Prestatyn, Conway, Swinton and Mexborough, 
Ilkeston, Sheringham, Bradford, and Risca, whilst 
extension of the existing limits of supply is sought 
at Compstall, Langley Mill and Heanor, Lon 
Eaton, Aldershot, Congleton, Hayfield, Leylan 
and Farington, Eastbourne, and ate. The 
Urban District Council at Mountain Ash seek to 
check the use of producer-gas by acquiring powers 
to exact a certain mimimum charge from customers 
possessing plant of this character. In view of the 
relative ease and cheapness with which gas can be 
stored, this demand appears much less reason- 
able than such action would be in the case of an 
electric supply. 

WatER. 


The water Bills to come before Parliament during 
the ensuing session hold out to the Parliamentary 
bar no prospect of such profits as were reaped a 
few years ago, when three or four large corpora- 
tions all sought the same gathering grounds for 
their additional supplies. e matter was then 
compromised by the formation of the Derwent 
Valley Water Board—-a body which is now seeking an 
extension of time for the execution of works autho- 
rised in 1899, 1901, and 1904. Powers are now sought 
to form similar boards and trusts in other districts. 
The proposed Glamorganshire Water Board will 
thus purchase and administer the existing works 
at Pontypridd, Garw, a oy New Tred % 
Bridgend and Ogmore. e local authorities at 
Stourbridge, Lye Wollescote, Amblecote, Broms- 
grove, and Kingswinford propose asimilar board to 
take over existing works of the Stourbridge Water 
Works Company. At Wemyss, in Scotland, a water 
trust is to be constituted for the district, and will 
undertake the construction of two storage reservoirs 
at Fort Teviot and at Kennoway respectively, and 
the enlargement of the existing reservoirs at Oar- 
riston and Coul. No very large schemes appear, 
however, to be pending, though minor works, some 
of considerable importance, are proposed in many 
districts. The Cardiff Corporation propose a sub- 
stantial enlargement of their existing No. 3 Reser- 
voir at Vaynor. The Grantham Water-Works 
Company seek powers to construct a new reservoir 
across the Cringle Brook at Great Ponton, and to 
divert the River Witham. At Osmotherly the 
Urban District Council of Northallerton propose 
the construction of, a reservoir across the Oak 
Dale Beck. For Pontypool the local company seek 
wers to construct two new reservoirs, one near 
organ’s Pond and the other at Blaenavon. The 
St. Andrew's Corporation intend the construction 
of a new reservoir across the Cameron Burn, with 
powers to supply in bulk to other districts. 

The Herts and East Essex Water Works Com- 
pany seek to extend their limits of supply so as to 
include the district between Takely and White 
Roding, to the south-east of Bishop Stortford. A 
new well is to be sunk at Little Canfield, and a 
umping-station and its accessories laid down. The 
ravesend and Milton Water Works Company pro- 





pose a new well and pumping-station at Meopham, 
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with tanks there and at Milton. The Aldershot 
Gas and Water Company also seek to construct a 
new well and pumping-station, with a reservoir 
on OCargate Hill. In the Kingswood district, be- 
tween Reigate and Banstead, a new company seeks 
powers to sink a well and erect a pumping-station 
at Clear, with a reservoir on Colley Hill. Another 
new company is asking authority to supply Faken- 
ham and Hempden (Norfolk), taking its supply 
from a well at Sculthorpe. Another new company 

roposed to supply Dorrington, in Lincolnshire, 
Goss a deep well. At Bungay similar powers are 
also sought by yet another company. 

The Oldham Corporation ask powers to increase 
their supply by pumping-stations at Butterworth 
and Saddleworth ; and the Exmouth Urban District 
Council propose a new well at Colston Raleigh. 

The South Staffordshire Water Works Company 
are seeking powers to put down eleven new pump- 
ing-stations, and to construct four new reservoirs 
in their district. 


Haxsours, Docks, anv Piers. 


The only important scheme coming under this 
heading appears to be that promoted by a company 
to: construct a new dock and graving-dock at Har- 
wich, and some new works are also proposed by the 
Ardrossin Harbour Company. Bills for the pur- 
chase of the local piers are promoted by the public 
authorities at Herne Bay and at Bognor, whilst 
the Urban District Council of Broadstairs seeks to 
take over the harbour there from the Commis- 
sioners. 

MISCELLANEOUS, 


The London County Council asks powers to con- 
struct a new tunnel under the Thames at Wool- 
wich, from Stanley-road to Nile-street. At Shrews- 
bury the Corporation seek to construct a weir 
across the Severn, with a lock and boat-rollers. 








NOTES. 
Liquipation oF CoMPANIES. 

[r was stated recently that there are no less 
than 1800 companies in liquidation, probably as a 
result of the new Companies’ Act. It is, therefore, 
of immediate importance to the commercial com- 
munity to keep in view the responsibilities that 
attach to the liquidator. In the case of Kendell 
v. Dunn, before Judge Smyly, in the County 
Court, the plaintiffs, who had supplied goods to 
the order of the liquidator of a manufactur- 
ing company, failing to get payment, sued the 
liquidator, and failed to recover. The liquidator in 
a voluntary winding-up, it should be remembered, 
is in a different position from the liquidator in a 
winding-up under the Court. In a voluntary wind- 
ing-up the liquidator is the agent of the company, 
and in carrying on the business till the duties of his 
office are discharged, he is acting as the agent of the 
company, and as an agent cannot be sued for the 
debt of his principals; the liquidator, in a voluntary 
liquidation, has no personal liability even for the 
debts contracted by his order. It is as agent of 
the company that the liquidator gives and receives 
orders and collects moneys and makes contracts. 
Creditors dealing with the liquidator of a company 
voluntarily winding up are apt, as in this case of 
Kendell v. Dunn, to regard the liquidator as person- 
ally responsible, because in other cases of winding 
up they have found the liquidator was personally 
responsible. It must not be forgotten that the 
liquidator is held to be responsible personally only 
in the case of the company in which he is in 
charge being compulsorily wound up. In that case 
the liquidator is not agent for any body, but 
is the official of the Court. An official liquidator 
gives security to the Court and becomes personally 
liable for debts contracted by him during the com- 
pany’s liquidation, but as he is acting for the benefit 
of the company, he is indemnified to the extent of 
the assets. Where a liquidator is appointed by de- 
benture holders, he is also a mere agent, and not 
personally liable for any buying or borrowing on 
account of the company, and creditors trading 
with the liquidator of a company being voluntarily 
wound up must look to the company for which he 
is acting. 


Tae Mine ror THE MINERS. 


The Monthieux collieries, near St. Etienne, 


France, which had been worked since 1825, says 
the Moniteur Industriel, appeared in 1891 to have 
been completely exhausted. 


At the latter date a 





richer seam could have been opened up at a depth 
of about 990 ft., but this would have involved a 
heavy preliminary expenditure, which the share- 
holders declined to countenance, and all accounts 
were wound up. The miners ran the risk of being 
without employment, when it was suggested that 
they should work the mine themselves ; a compara- 
tively large sum was, however, required to purchase 
the property. The Chamber of Deputies voted 
20001. for this, but the Senate declined to authorise 
its expenditure on the scheme, and it was spent to 
relieve unemployment. The 2000]. wan were 
finally given to the miners by Mr. Marinoni. The 
miners then set to work. They drew up rules and 
regulations, in which the men formerly employed 
at Monthieux were styled ‘‘ original members.” A 
new man could become a member after having 
worked six months at the mine. A committee 
formed of miners managed the whole business. 
Wages were equal, and the profits were divided as 
follows :—5 per cent. to a reserve fund ; 22 per cent. 
to the original members ; 16 per cent. to all members 
and workmen. employed for six months at least ; 
12 per cent. to the provident and old-age funds, 
and 45 per cent. to the Loire District Miners’ 
Trade Union. Professional solidarity formed, there- 
fore, as will be noticed, the basis of the rules and 
regulations ; these were essentially of a philan- 
thropic nature. Thecapital available did not allow 
the miners to work the deeper seams, but they 
counted upon profits to facilitate this later on, and 
in the meantime operations were carried on in the 
ancient workings. This indifferent situation lasted 
ten years, and the co-operation made no profits to 
speak of, when the discovery of a new seam altered 
matters completely. In 1900 an era of presperity 
commenced and continued for three years, strikes 
and the high price of coal having proved greatly 
beneficient to the concern; large works were carried 
out, powerful engines were ordered, the miners of 
Monthieux behaved as capitalists, and they imme- 
diately severed their connection with the Loire 
District Miners’ Trade Union. A few years elapsed, 
during which the success of the cry ‘‘ the mine for 
the miners” appeared gained, when quite lately 
rumours were set afloat to the effect that the asso- 
ciation could not continue, and bankruptcy was men- 
tioned. These rumours have proved to be true, and 
the scheme has, unfortunately, ended in a disaster. 
The liabilities amount to 400,000 francs (16,000’.), 
half of which is due to contractors for supplies, 
and half to land proprietors who never received 
any rent. The reserve and provident funds have 
been spent. The cause of the downfall cannot be 
attributed to idleness or to lack of discipline on the 
part of the men; the latter always worked well, 
although the output was generally low. Nor can 
it be attributed to lack of funds, for since 1900 the 
mine prospered and gave large profits. The down- 
fall is traceable to lack of foresight and of managing 
capability. There was not a single man among 
that: association of miners who was able to give 
an impetus to its business, or to apply the brake 
according to circumstances. The profits were 
spent during the period of prosperity, and no 
resources remained to tide over evil days. One 
most essential element—authority—was wanting 
in the association ; it had a strong arm, but it had 
no head. 


JAPANESE COMPETITION WITH WESTERN SHIPPING. 


The very rapid progress which Japan has made 
in shipbuilding and in the shipping industry has 
caused British shipbuilders and shipowners some 
very serious thought as to their future relations 
with the Japanese with regard to those industries. 
These relations will, in great part, be decided by 
economic conditions, including under these, of 
course, the cost of materials and of wages, and the 
efficiency of labour, and the variation of these 
factors, from time to time, should be carefully noted. 
In the papers recently received from the Far East 
there is an account of an interview with Mr. W. Clark, 
who, for the = twelve years, has been naval 
architect and advisor to the Mitsu Bishi Dockyard 
at Nagasaki, in which he says that he has no fear 
whatever of either Japanese or of Chinese compe- 
tition in either the shipping or the commercial field, 
as these nations will have quite enough to do to hold 
theirown. Headmitsthat the Japanese may forsome 
time compete successfully upon the Pacific with our 
shipping, and perhaps in European waters as well; 
but cher yor 4 7 — continue, A labour is 
going up all roun e, however, gives them t 
credit for their workmanship, for the Segue te 





a workman is a very perfect worker in iron, and 
makes a very skilful engineer. He is careful 
in point of detail, although it takes more men 
to accomplish the same amount of work, as, man 
for man, they are not at all equal to the skilled 
Eurupean ; but when placed against the European 
for good and thorough workmanship, they can hold 
their own, for they are exceedingly careful and 
extraordinarily good in their handicraft, although 
they are not originators, nor are they inventive. 
Mr. Clark thinks that where the Japanese fail is in 
their management, owing to their lack of practical 
men and men of long experience in these depart- 
ments ; but, of course, that is a defect which time 
will remedy. At the present time all their super- 
intendence is entrusted to young men whe come from 
the colleges ; and while these men are very clever 
draughtsmen, and are perfect in theory, their 
great lack is in practical experience, a matter which 
tells very seriously indeed in the cost of their work. 
Mr. Clark thinks that until they train men to 
undertake the general management of their works, 
as we do, they will never compete successfully 
with us in our peculiar fields, and he does not think 
that this will happen for a long time to come, and 
he has not the slightest fear that they will 
eventually drive us commercially from the seas. 
Not only is the cost of labour increasing, but 
taxation is also becoming heavier, and so far the 
Japanese have not been able to manufacture all the 
raw material which enters into the construction of 
their vessels, and the plates and parts have come 
for the most part from Scotland and the North of 
England, although the Government foundries at 
Wakamatsu are about to supply material for ship- 
building purposes. Mr. Clark says that the Japa- 
nese warship is quite as good as any in the world, 
and a great many of them were built in England, 
and when they put together their own ships they 
make a very close copy of the English models. 
They, moreover, have had an advantage which no 
other great Power has had, of having passed through 
a formidable naval war, and consequently they will 
probably make changes in the construction of 
their ships that may place them in advance, and 
possibly very considerably in advance, of other 
nations. In the design of their dockyards they 
have come very much to the front, and the Kuré 
Dockyard, in the Inland Sea, between Moji and 
Kobe, is very fine in every detail. It is well 
equipped, and they have here established an im- 
mense arsenal, making their own armour-plating. 


Company Law; A Novet Patent Case. 


THE case of Marshalls Valve-Gear Company, 
Limited, v. Manning, Wardle, and Co., Limited, 
raised a novel point—not of law, but of fact—which 
is of interest to joint-stock companies working com- 

ting patents. It was stated before Mr. Justice 

eville a few days ago that the plaintiff company 
was formed to take up and work a valve-gear 
patent, the invention of Mr. J. T. Marshall, who 
sold the patent for a certain cash payment and 
fully-paid-up shares in the company, which gave 
him the controlling vote in the company, but not 
enough to give him the three-fourths majority 
which is required to pass a special resolution. 
The patentee, as managing director, and three other 
directors, had practically the whole of the shares 
of the com The Articles of Association 
assured these four directors of their position in the 
company, and, of course, it could not be altered 
except by a special resolution, which required a 
three-fourths majority voting in support of it. The 
protection of the patent, the property of this 
company, was in the care of these four directors. 
Curiously enough, three of these—apart from the 
fourth, who is the patentee of Marshall’s valve-gear 
—became owners of another valve patent similar in 
construction to Marshall’s, and alleged by him to 
be an infringement of his patent. Thus the 
interests of the Marshall Valve Gear Company were 
in conflict with the interests of the three directors, 
who also owned the rival patent, and they refused 
to sanction proceedings which their colleague, the 

tentee, took for an injunction to restrain the 
efendant company from working the rival patent. 
Thus there was a dead-lock in the business of the 
plaintiff company, and Mr. Marshall sought to wind 
up the company, but his petition was dismissed by 
Mr. Justice Neville on November 10. The three 
directors opposed to the patentee now applied to 
have the name of the Marshall Company struck off 
as plaintiffs in the action v. Manning, Wardle, and 
Co., on the ground that Marshall had acted with- 
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out authority of the company. The three other 
directors relied on the Articles of Association of 
the Marshall Company, which vested the manage- 
ment of the company in the four directors, and 
as the majority opposed the action against the 
rival patent company they by special resolution 
authorised this application. The bond fides of 
his three co-directors was not questioned by 
Mr. Marshall, who called no general meeting, but 
in the name of the company took action to protect 
the original patent against the alleged infringe- 
ment by the defendant company. it was con- 
tended by the three co-directors of Marshall 
that in the absence of any misconduct the Court 
could not interfere with them, and that as the 
majority of the directors were opposed to Mr. 
Marshall’s action, that action should not be allowed 
to proceed. Mr. Marshall, holding 42,000 shares, 
as against 28,000 held by the three other directors 
together, claimed that he did not need to call a 
meeting <f the company, as he was himself the 
mijority of the company. The Judge held that 
in the absence of any spec'al contract to the 
contrary, the Articles of Association of the Mar- 
shall Company were subject to the 55th Article 
of the Companies Act, 1862, which provides that 
jhe majority of the shareholders of a company 
aave a right to control the action of the directors. 
As Mr. Marshall, the managing director and 
original patentee, represented the majority of the 
shareholders, he had the right to act on behalf of 
his company to control his three co-directors, whose 
personal interest in the rival patent owned by the 
defendant company was in conflict with their duty 
to protect the Marshall patent. Although Mr. 
Marshall failed in his petition for the winding up of 
his company which he presented on account of this 
conflict with his co-directors, he was successful in 
his defence against the application to stop the pro- 
ceedings in the action of the Marshall Company 
against the defendant company for alleged infringe- 
ment of the original patent. 








Tur Bessemer GoD Merpa..—The Council of the 
Tron and Steel Institute have awarded the Bessemer Gold 
Medal to Mr. Alexandre Pourcel, an eminent French 
metallurgist. The Bessemer Gold Medal is awarded 
annually for services to metallurgy, and it is for his 
investigations in the manufacture of ferro-manganese and 
for his work on the thermal reactions involved in the 
manufacture of iron and steel that Mr. Pourcel, who was 
elected a member of the Iron and Steel Institute in 1879, 
now becomes the recipient. 





Persona —The Klein ggg Compsny (1908), 
Limited, with Mr. J. D. Crighton as managing director, 
has been formed to carry on the business in condensing and 
cooling plant of the Kiein Engineering Company, Limited, 
recently in voluntary liquidation. The new company 
takes over the existing registered offices at 91, Market- 
street, Manchester, and, as hitherto, the business will 
represented in London by Mr. F. Evill, 51, Moorgate- 
street, EC.—Mr. Herbert Chatley, B.Sc, has been 
appointed Professor in Civil Engineering at the Tang 
Shan Engineering College, North China.—Mr. 8. A. Fox, 
Assoc. ML Mech. E., has joined the board of directors 
of Messrs. W. Sisson and Co., Limited, Gloucester, and 
will continue to be responsible for the technical work of 
the firm. 





Extinction oF Perrot Frres.—A series of fire tests 
of far-reaching importance were undertaken by the 
British Fire-Prevention Committee on Wednesday last re- 
garding the extinction of petrol fires with the ai of such 
simple meansas cloths and sand. Some twenty-four tests 
were undertaken at the Committee’s R t’s Park test- 
ing-station. Sir Henry Cunynghame, K.C.B., Assistant 
Under-Secretary of State, was present, with a number of 
officials from the Home Office Explosives and Factory 
Departments, as also officers from the Admiralty, War 
Office, London County Council, and other public 4 ad 
ments, who were received on behalf of the Britich Fire- 
Prevention Committee by Sir James Williamson, C.B., 
Member of Council), and Mr. Edwin O. Sachs, F.R.S.Ed., 
Chairman of the Executive. The tests weré under 
the direction of Mr. Percy Collins, J.P., F.R.S., 
and a strong ry Sea including, among others, 
Mr. J. Herbert Dyer and Mr. H. Folker, Vice-Presi- 
dents of the Nat‘ona! Fire-Brigades’ Union, Mr. Ellis 
Marsland, district surveycr, and Mr. Fulkes, insurance 
surveyor. The tests were undertaken at the instance of 
the Incorporated Association of London Dyers and 
Cleaners, who were represented by their chairman, Mr. 
J. G. Moore; their vice-chairman, L Hall; Mr. 
W. Eastman, Mr. W. N. Davis, and Mr. W. F. Newman, 
hon. secretary, and also by some forty members of that 
body. The tests were of a highly satisfactory character, 
and went to prove the efficiency of simple means for 
extinguishing petro. fires. Extensive arrangements had 
been made by the committee to meet accidents, Surgeon- 
Major Maitland Coffin, F.R.C.P., being in charge of the 
medisal and ambulance arrangements. An official illus- 
trated report will be issued by the British Fire-Preven- 
tion Committee in due course. 








NOTES FROM THE UNITED STATES. 
PHILADELPHIA, November 26. 

THE first advance in finished products since the elec- 
tion occurred this week in iron bars, which are now 
30 dols. per net ton. More bar-mill capacity is being 
put to work. The plate-mills, which for upwards of 
a year have been running to but little more than half 
capacity, are now running to about 80 per cent., and 
will soon advance to a higher percentage on bridge- 
work, ship and boat-building, and steel cars. The 
Pressed-Steel Car Company, of Pittsburg, have placed 
an order for 40,000 tons of material for steel cars with 
the Carnegie Steel Company ; the new wheel plant at 
Butler, Pa., is now busy. 

The Ceraegie Company will erect a 2,000,000-dol. 
steel wheel plant at Homestead, Pa.; the Inter-Ocean 
Steel Company will build a 1,500,000-dol. steel plant at 
Gary, Ind., and the Standard Steel Car Company will 
erect a 500,000-dol. steel plant for car equipment at 
Butler. It is estimated that the near future uire- 
ment of the railroads for steel wheels will call for 
1,000,000 tons of steel. The rumour that the United 
States Steel Corporation would purchase all the 
surplus pig iron in the Shenango and Mahoning 
Valleys cannot be traced to a reliable source. The 
recent attempted advance in pig has rather dis- 
couraged buying for the present. Several long- 
idle blast-furnaces in different sections of the 
country will blow in next month. An order for 2500 
tons of steel for a viaduct has been placed with a 
Pittsburg firm. The drop in demand for tin-plate 
leaves the mills at about 55 per cent. of capacity. 

The pronouncement of Mr. Andrew Carnegie in 
favour of an abolition of duties on various lines of 
iron and steel product comes at an opportune 
time, and has had a profound influence on the 
country. A Tariff Revision Congress will be held 
next spring, and important legislation in the direction 
of lower duties will seeate American steel-makers 
are not in dread of any reduction of duties as to effects 
on iron ard steel exports. The tin-plate makers are 
still cornered by Welsh importations, on account of 
high prices of labour in American mills. 








THE PHYSICAL SOCIETY OF LONDON. 

THE meeting of the Physical Society of London, on the 
13th ult., was held, by kind invitation of Professor F. T. 
Trouton, in the Physical Laboratory at University College. 
Dr. C. Chree, F.R.S., President, occupied the chair. 

Dr. Fleming communicated a note on the “ Photo- 
electric Properties of Potassium-Sodium Alloy,” illustrated 
by experiments. Theauthor said that in connection with 
further res es on yy wave-detectors of 
the oscillation valve type, he had been led to examine 
instances of electronic emission other than those due to 
the incandescence of metals or carbon, to ascertain how 
far rectifying effects with high-frequency currents could 
be obtained by them. It is well known that under the 
action of ordinary and ultra-violet light the electro-posi- 
tive metals lose a negative charge of electricity, the effect 
being most pronounced in the case of rubidium, potassium, 
and the liquid alloy of potassium sodium. 

Dr. Fleming described a mode of making a tube in 
which potassium and sodium could be melted together 
and then decanted over into a chamber containing a 
platinum plate, so that a mass of the liquid potassium- 
sodium alloy having a perfectly clean surface, and the 
platinum plate fixed above it in an inclined position, 
could be constructed. By means of platinum wires 
sealed through the glass tobe, a contact is made Pape 
tively with the platinum plate and the liquid alloy. 
When the surface of the alloy is illuminated by a powerful 
beam of —_ and the galvanometer conn to the 
platinum plate and alloy, it is found that a current is pro- 
duced in this circuit merely by the action of the light, 
and by balancing this current against a variable electro- 
motive force it was shown that an electromotive force 
varying from 0.4 to 0.8 of a volt is produced in the photo- 
electric cell due to the action of the light. 

It was then shown that this photo-electric effect was 
greatly > on the colour of the light, and especi- 
ally upon light absorbed by the alloy. The most effec- 
tive rays in the case of potassium-sodium alloy having in 
it some excess of potassium are the violet rays, which can 
pass through coba!t pass. but even a very thin sheet of 
yellow glass cuts off the effect entirely. Elster and 
Geitel’s experiment was then shown aie the 
effect of the plane of polarisation of the incident light. 
A powerful beam of light polarised by a Nicol prism 
waa thrown upon the alloy’s surface, and the self- 
produced photo-electromotive force was shown to be 
a@ maximum when the pe of polarisation of the beam 
was perpendicular to the plane of incidence of the light, 
thus showing that a maximum effect of the light is 

roduced when the electric vector in the ray is perpen- 
Gade to the surface of the alloy, but a minimum when 
it is at right angles. , 

It was then shown that the photo-electric effect is greatly 
diminished by making even a feeble magnetic field parallel 
to the surface of the alloy. By the use of two such cells 
placed in series Dr. Fleming showed that the photo- 
ae oelality of making a battery of high voltage by the 
t) ibility o g & battery of high vo the 
ostten ot light u a rubidium surface. Buchs has 
more or less unilateral conductivity, and can therefore be 
used to rectify ad beet mee currents ; but the effect is 
inferior to that produced by the author’s oscillation valves, 
particularly by his latest type of valve. 





Soww q .v.ciuns were tlibn discussed, tending to show 


that the source of the photo-electromotive force cannot 
be identical with the volta-contact electromotive force in 
the circuit, but is due to the absorption of light by the 
sensitive surface. In all cases of such photo-electric 
action, the rays which are effective in producing it are 
those given out by the substance, if heated or otherwise 
made radiant. Thus, zinc is ote eae under the 
action of ultra-violet light, and ultra violet light is largely 
radiated when an electric spark is taken between the zinc 
balls, or an electric arc between zinc poles. The photo- 
electric effects in the case of potassium are bably due 
to the —~ te of the violet ray emitted by potassium 
when heated. 

Some points of interest in connection with radiotele- 
graphy were then discussed. It has shown that 

rfectly dust-free air is not ionised by ultra-violet light. 

f, therefore, the absorption of radiotelegraphic electric 

waves, which is found to exist when they pass through 
long distances of sunlit air, is due to the presence of free 
ions in the air, this may arise from the photo-electric 
action of the —_ upon dust particles. This su ts the 
question whether these particles may not be the same 
which create the blue colour of the sky; and if these 
particles absorb ultra-violet light and thereby create 
ionisation, that would account for the selenite small 
percentage of ultra-violet light found in sun-light at the 
earth’s surface, and also suggests the need for further 
observations on the principle of ions present in the atmo- 
sphere at various heights. 

Professor 8. P. Thompson asked the author whether 

ium was more sensitive to yellow light than to light of 
other wave. lengths. 

Dr. R. 8. Willows remarked that the electromotive 
force was in the direction required by theory: the alloy 
emits negative ions, and hence the direction of flow of 
negative electricity in the cell is from the alloy to the 
platinum, or the alloy is the positive pole. The action 
was similar in results to those produced by solution pres- 
sure wken metals were immersed in acids, except that 
the ions produced by light were of the other sign. 
Professor F leming’s idea that metals respond to those rays 
only which they absorb was interesting in view of the fact 
that the weight of evidence was in favour of the emission 
of ions being due to an explosion in the atom arising from 
resonance, but Ladenburg’s experiments did not support 
Dr. Fleming’s theory. He measured the intensity of the 
light with a thermo-couple, and found for the same in- 
tensity that the shorter the wave-length the more efficient 
was the light in producing emission of ions. 

Dr. Fleming, in reply to Professor Thompson, said 
sodium was most sensitive to yellow light. 

A paper entitled ‘* Electric Splashes on Photographic 
Plates” was read by Mr. Alfred W. Porter. The = 
showed by means of transparencies the effect of a normal 
magnetic field upon the patterns which appear in deve- 
loping a photographic plate which is between 
two terminals between which a sudden discharge passes. 
This effect is confined to the main line of discharge, and 
consists in this line being broadened into a bend of early 
constant width; a very similar result is obtained if a 
blast of air sweeps across the plate, instead of the mag- 
netic field being employed. This broad band is produted 
by the glowing gas which surrounds the spark itself. The 
— like figures and the ramifications leading up to them 

o not seem to be modified by the magnetic field ;:and 
the author concludes that these figures are therefore 
determined by events independent of the motion of the 
changes conveyed along them, or else that the moving 
charges have a very large mass associated with them. In 
the course of the experiments the author found that in 
different gases at atmospheric pressure the figures obtained 
when the negative terminal is on the sensitive side of the 
plate are very different one from another. In air the 
suggest palm leaves, in carbonic dioxide they are much 
more feather-like, while in oxygen the ramifications are 
much more curvilinear than in air, which forms lines which 
change their directions very abruptly ; again, in coal-gas 
the figures resemble tap-roots in plants. When the posi- 
tive terminal is above the plate, the figures are nearly the 
same in all these gases, a result which is contrary to the 
results obtained at low pressure in vacuum-tubes. A series 
of transparencies was also shown showing the effects 
obtained in air at various pressures ; very marked changes 
oe eSenee as the pressure is reduced from 76 to 10 centi- 
metres. 

Professor F. T, Trouton said the author’s experiments 
were upon a subject which had been neglected, and might 
lead to fruitful results. There were a number of details 
visible on the plates themeelves which did not show up 
apon the screen. It was neceseary to simplify the con- 
ditions of the experiments as much as possible. 

Professor 8. P. Thompson said the experiments opened 
up 4 fertile field of inquiry. Variations of the experi- 
ments might be tried and important results obtained. 
The nature of the film used obviously had something to 
do with the pattern produced. 

Mr. A. W. Porter, referring to Professor Thompson’s 
remarks, said that the figures obtained did not seem to 
depend upon the nature of the photographic plates used. 
The surrounding gas seemed to be mainly responsible for 
the kind of patterns produced. 

Mr. Alfred W. Porter showed an experiment “On an 
Anomaly im the Lagging of Thin Wires and Narrow 
Pipes.” When thin wires and narrow pipes are covered 
with a lagging material it is nob possible at once to say 
whether the covering will keep heat in or assist it to 
escape. There is a critical radius equal to the ratio of the 


conductivity of the material to the emissivity from its 
surface which the outer covering must ex before it 
begins to act asalagger. Alth this seems to have been 


recognised by Professor Bottomley and ot the results 
of experiments which have previously Fran would 
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seem to indicate that the effect in ice is very small 
indeed. The author showed a simple lecture experiment 
effect is obtained. A thin platinum 

radius) is coated at intervals along 
its length with glass of about 2 millimetres outer radius. 
When an electric current is passed through the wire of 
sufficient strength to raise the uncoated portions to (say) 
800 deg. Cent., the coated portions do not even glow, 
measurements have shown that they remain at about 
100 deg. Cent. ;.there is thus a difference of about 700 deg. 
on the wrong side. A thickness of coating can be o 
tained which is such as to allow the same escape of heat 
asfrom practically uncoated wire. To illustrate this 
two narrow stedm-pipes were shown—one coated with a 
single layer of asbestos paper, the other with a very thick 
coat. two were equivalent in their power of prevent- 
ing escape of heat. An intermediate thickness of coat 
cone have made a worse-lagged pipe than either of 
them. 

A paper on “‘ The Rate of Growth of Viscosity in Con- 
guns Solutions” was by Mr. A. O. Rankine, B.Sc. 

he author exhibited apparatus, and described experi- 
ments for the determination of the time variation at 
constant temperature of the viscosity of gelatine solutions 
of high concentration. These solutions, if quiescent, after 
a time possess rigidity, but continual stirring prevents 
its appearance, and the solution remains liquid. The 
method of measurement, which consisted in measuring 
the couple on an inner cylinder when an outer concentric 
cylinder was rotated (the in being filled with 
the solution), secured this condition. The simple law 
n = a—be-* was found to hold very accurately for 
values of the time not too small. The values of the con- 
stants a, b, and \ are, however, very dependent upon 
the temperature at which the solution is kept. On carry- 
ing the measurements to lower temperatures, it was 
found that a sudden rapid rise of viscosity occurred at 
times, and in a manner over which control has not yet 
been obtained. It was suggested that this was analogous 
to the case of ordinary su turation. Further experi- 
ments are to be made on this point. 7 ; 

Dr. A. Griffiths expressed his interest in the experi- 
ments, and asked if the vigour of the stirring employed 
was connected in any way with the sudden change in the 
viscosity. 

Professor C. H. Lees pointed out that the author was 
not measuring the viscosity of a homogeneous liquid, but 
of a liquid in which lumps of gelatine were present. 
The sudden jump in the curve was due to a particular 
arrangement of these ne. 

Mr. A. O. Rankine said the rate of stirring was the 
same in all experiments—namely, just under two revolu- 
tions second. 

Professor F'. T. Trouton described the construction of 
curves to exhibit the relations which must subsist between 
the concentration and temperature of a solution in order 
that the same weight of the solute may be adsorbed per 
square centimetre on introducing a solid on which adsorp- 
tion takes To such a curve the name of isonere 
has been given. When the isoneres for different weights 
adsorbed are compared, it is found that they consist of 
similar curves; that is to say, for any two isoneres the 
ratio of the concentration ordinates is the same for all 
temperatures. In addition, it is found that the satura- 
tion curve for the solution, or that showing the maximum 
concentration possible at each temperature, is also similar 
to the isoneres. Thermodynamic considerations lead to 
the former result, provided we su that the latent 
‘heat of tion is constant for different concentrations, 
and to the latter if the latent heat of solution at satura- 
tion is of the same value as that of adsorption. 

A paper entitled ‘* Note on the Recombination of Ions 
in Air” was read by Dr. Phillips. 








Coat at Spitzpercen.—The Spitzbergen coal deposits 
continue to attract considerable attention. The quality 
of the - pene coal is considered better than ordinary 
Newéeastle coal, and almost as good as Cardiff coal. In 
many places the coal is to be found on the very surface of 
the ground, and in others only a few feet below it. 





ASSOCIATION OF LOCOMOTIVE ENGINRERS AND CARRIAGE 
AND WAGON SuPERINTENDENTS.—Mr. John G. Robinson, 
Chief Mechanical Engi of the Great Central Railway 
Company, has been elected President of the Association 
of Locomotive Engineers and Carriage and W: 
oe eg moa for the ensuing twelve months. e 
Robinson has been a member of the association ever 
since its inauguration, now some nineteen years ago. 





ASSOCIATION OF WATER Encinerrs.—The thirteenth 
winter meeting of the Association of Water Engineers 
will be held at the rooms of the Geological Society, Bur- 
lington House, W., on Friday and Saturday, ber 
11 and 12. The programme inc:udeés a meeting at 2 p m., 
on Friday, the 11th inst , when a lecture will be delivered 
on the ‘* Measurement of Rainfall,” by Dr. H. R. Mill. 
This will be followed by the reading of papers and dis- 
cussion. Saturday members will meet at 10.30 a.m., 
when, after the balloting for the council and officers of 
the coming year, papers will be read and discussed, the 
meeting closing at 1.30pm. The oe mie og ve 
been offered for reading and discussion :—‘‘The Water 
Supply of Hythe, Kent,” by Mr. C. Jones; ‘* Descrip- 
tion and Notes on Teignmouth Moorland 
Scheme,” by Mr. C. F. ings; ‘‘A Short Account of 
a Water-Borne Outbreak of Typhoid Fever,” by Pro- 
fessor W. R. Smith; ‘The istration of Plumbers 


as Affecting Water Authorities,” introduced by the 
Secretary, Mr. P. Griffiths. 


Water | the 





DIAGRAMS OF THREE MONTHS’ FLUCTUATIONS IN PRICES OF METALS. 
(Specially compiled from Official Reports of London Metal and Scotch Pig-Iron Warrant Markets.) 


SEPTEMBER. 


OcToBER. 


NOVEMBER. 
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17 
NOVEMBER. 


ms each vertical line represents a market day, and each horizontal line 
case of tin plates, hematite, Scotch and Cleveland iron, and ll. in all other cases. 


The price of quicksilver is per bottle, the contents of which vary in — from 70 lb. to 801b. The metal 


prices are per ton. Heavy steel rails are to Middlesbrough quotations. 


in plates are per box of I.C. cokes. 





P. anp O. Saruine List, 1909.—The P. and O. Com- 
poe have lately issued their sailing list for outward and 
meward vo’ in 1909. The list is published in the 
form of a wall sheet artisticall 
reproduction from a painting by C 
their large steamers in the Thames. 


ornamented with a 
les Dixon of one of 





Siemens’ Starrorp Encineerine Soctety.—The first 
conversazione of the Siemens’ Stafford Engineering 
Society was held‘on November 20, and proved a most en- 
joyable function. The = were received by the Presi- 
dent and Mrs. F. W. iller. Several interesting ex- 
hibits were shown and explained during the evening, as, 
for instance, a large model Brennan mono-railway, by 
Mr. J. K. Catterson-Smith, colour Cage oe el by Mr. 
H. Hey, and other exhibits of, perhaps, rather more tech- 
nical interest, such as carborundum, filament lamps, 
welding, &c. During the evening short lectures were 
given on gyrostatics, smoke-rings, &c. 





THe Panama CanaL.—The steam-shovels at work on 
Panama Canal excavated 1,714,995 cubic yards of 

material in September. A new record for excavation in 

one day was made on the last day of the month, when 

ou’ cubic an average of 1220 cubic 

shovel. The high record for the month was mode inthe 





Culebra district, where a shovel took out 52,892 cubic 
yards in twenty-five days, an ave of 2116 cubic yards 
per day. The best record for a shovel in the 70-ton 
class was 36,842 cubic yards of rock excavated from the 
lock site at Gatun. 


Surveyors’ Instrrution.—On Monday, the 26th ult, 
oe was read before the Surveyors’ Institution by Mr. 
. T. Scoble on “‘ The Administrative Aspects of Sewage 
Disposal.” Mr. Scoble’s paper naturally dealt to a . 
extent with the recently-issued fifth report of the yal 





mission on ‘‘ Sewage ” which, it will be 
remembered, was entitled ‘‘ Methods of Treating and 
isposing of Se » The subject, in Mr. Scoble’s 


wage. 
pe q into two divisions, of which the first 
eals with the Commission’s recommendations on the 
subject of treatment, while the second is concerned with 
ph intricate anne - if yoy f — nome. ’ ——— 
@ present patch wor . is strongly in favour 
of the creation of River Boards, with control of water- 
sheds, rather than county or other districts, and of # 
central authority, lending support, therefore, to the 
Commission’s recommendations, ing in the matter 
of the River Board Districts. Although, doubtless, for 
certain administrative reasons division by county n- 
daries would seem best, there appears to be little doubt 
but that, from a practical point of view, watershed dis- 
tricts would be the superior of the two, 
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CONSTRUCTED BY MESSRS. G. 


“UNIFLUX” 
AND J. 





























Fic. 2. 


THE results achieved with: Weir’s ‘‘ Unifiux” con- 
densers at the Wood-Lane Power-Station of the 
Kensington and ‘Notting Hill Electric-Lighting Com- 


pany throws considerable light upon the problem of 
efficient surface-condenser design, with special refer- 
»nee to the absolute necessity for high degrees of vacua 
to ensure successful results from steam-turbines. The 
problem has become even more complicated in electric- 
Station practice, because the high 


ree of vacuum is 





required in association with cooling-towers, which, 
from their necessarily’ limited dimensions, only per- 
mit of high-temperature circulating water being 
used 


The conclusions set forth in papers read recently 
at the technical institutions have not met with universal 
acceptance, perhaps because of hesitancy in publishing 
results of trials made on a practical scale; and it‘is 
therefore satisfactory that we are enabled to give the 
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ISRORND LEV. ee 
We, 

results of the Weir plant at Wood-Lane station. This 

condensing plant embodies not only the experience of 


many years’ association with condenser problems, but 
more particularly of careful research and experiment on 
heat-transmission problems carried out within the last 
three years. It is also interesting to note that the 
installation illustrated on this page, although utilised 
for stationary purposes, has been‘ designed and built 
by a firm—Messrs. G. and J. Weir, Limited, Glasgow 
—whose name is more generally associated with marine 
engine-room equipment, and accordingly represents an 
interesting reflection of marine experience in central- 
station practice. ‘ 

The plant in question comprises two sets of Weir 
** Uniflux ” condensers, with air, water, and circulat- 
ing pumps, to work in conjunction with two sets of 
|Oerlikon turbines. Each set comprises one Weir 
| ** Uniflux” condenser, as shown in Fig. ], annexed, 
| and also in end elevation in Fig. 3, having 3000 square 
feet of cooling surface, one combined twin dry air- 
pump and displacement water-pump (Fig. 2), driven 
7 





an electric motor, and one high-efficiency turbine 
circulating-pump, also motor driven. In each case 
the motors are of the Oerlikon Company’s standard 
type for three-phase current, while the circulatin 
pumps were made by Messrs. Drysdale and Co., o 
Glasgow, and specially designed for this contract, the 
guaranteed pump efficiency being 68 per cent., which 
was slightly exceeded on trial. 

The essential principles embodied in the ‘‘ Uniflux ” 
condenser design are few, but important. On the 
steam side of the tubes the contour of the tube mass, 
|and of the condenser body is such that the flow of 
|steam over the tubes is maintained at practically a 
| uniform rate, while at the same time the direction of 
flow is in a straight line from the exhaust-pipe to the 
| dry air-pump suction, there being no division of the 
|condenser into compartments, and consequently no 
| diaphragm plates, necessitating a reversal of the direc- 
tion of steam flow. Fig. 1 gives a good idea of the 
contour of the condenser body, and as will be seen 
|from the drawing, Fig. 3, the arrangement enables 
the turbines an Fock, BoB to be placed in such a 
manner that a considerable amount of head-room is 
,saved, as compared with the usual arrangement of a 
vertical type condenser situated below the turbines. 


‘The other essential feature embodied in the design 


is representative of the exact knowledge obtained by 
Messrs. Weir of the tube lengths, diameter, and 
water flow required for any given set of conditions. 
The results given on the next page will show the 
correctness of this knowledge as regards these impor- 
tant points. 

Fig. 2 shows the air and water-pump arrangement 
which has been specially designed for this installa- 
tion ; it was specified that the entire plant was to be 
| electrically driven, thus rendering Messrs. Weir's 
| usual type of steam plant inadmissible. There are 
two air-pumps of the Weir twin dry type, having no 
water-jackets, but being simply cooled by injection 
water. The pumps are 18 in. in diameter by 5-in. 
stroke, and are driven by a 10-brake-horse-power 
motor, through a Renold chain, at 180 revolutions 
per minute. All the driving gear is enclosed and 
arranged in the same manner as 4 nigh-poed engine, 
thus ensuring very light wear and tear on the bearings. 
The water-pump is of a special displacement type, and 
is driven by the same motor through another old 
chain at a slower speed. The following figures give 
the results obtained in every-day running, — er 
| with the guaranteed figures given by M eir™ 
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and, as will be seen, the details demonstrate the high 
efficiency of the entire plant :— 


Guarantee. Actual. — 
Vacuum in exhaust-| 28 in. at 30in. 28.1 in. at 30 in. 
pipe barometer barometer 
Hot-well tempera-| 92 deg. at 28 in. 95 deg. at 28.1 in. 
ture not less than | vacuum vacuum 
ae circulating ont 75 deg. 75 deg. 
ischarge  citom'®- | 90 deg. at 28 in. 95deg at 28.1 in. 
ting water not less ; vases — Manet 
Airand water-pump| 10 brake horse- 6 brake horse- 
hors3-power J power power 
Circulating pump) 70 brake horse- 55 brake horse- 
horse- power J power power 
Pounds of steam con- 
densed per hour per . 
square foot of surface 10 Ib. 9.6 Ib. 


On analysing the figures, it will be seen that the 
full load on the condenser has hardly been attained ; 
this is owing to the total quantity of steam to be con- 
densed being slightly less than the estimated quantity, 
but, as will be noted, the difference is very slight. 
It is rather unusual to find guarantees of outlet tem- 
peratures of circulating water in connection with con- 
densers; but at Wood-lane a very high over-all efti- 
ciency was desired, and it was therefore neccessary 
to conserve the quantity of circulating water, and 
deliver it to the tower at the maximum temperature. 
The conditions obtaining at Wood-lane as regards the 
cooling-towers are euch that it is absolutely neceesa 
to deliver the water as hot as possible, and, accord- 
ingly, the vacuum is kept close to 28 ia., and the mini- 
mum amount of circulating water used. The com- 
promise between the vacuum and the circulating 
water temperature at the outlet is very satisfactory, 
and proves the exceeding accuracy of the ‘* Uniflux” 
principle of condenser design. 

As the power required to drive the circulating 
pumps may appear high, it is necessary to explain 
that this is due to these pumps requiring to de- 
liver the water to the top of the cooling-towers, the 
head being about 30 ft. If the power required for this 
work, plus the friction in the pipes to the tower, be 
deducted, it will be found that the entire power for cir- 
culating purposes is 18.1 brake horse-power, or 0.9 per 
cent. o the total turbine-power. Adding 6 brake horse- 
power for the air and water-pump, we find that the 
power required for condenser auxiliaries at 23-in. 
vacuum and 75 deg. inlet is 1.2 per cont. of the main 
turbine power. It is therefore evident that in addi- 
tion to eeieing high vacua and thermal! results, the 
running cost of the plant isin every way re.sonable. 


POST-GRADUATE LECTURES ON RADIO- 
TELEGRAPHY AND RADIOTELEPHONY. 
By Professor J. A. Fuemine, F.R.S. 

Iv his fifth and sixth lectures on the above subject, 
delivered at University College on the 18th and 25th 
ult., Dr. Fleming dealt with the properties of un- 
damped electric oscillations, and with methods for the 
reception of electric waves. He began by pointing out 
that in ordinary spark-telegraphy the time actually 
occupied by oscillations when the transmitter is at 
work is an extremely small fraction of the whole time, 
probably not a thousandth part; hence, at an early 
stage in the art of radiotelegraphy, methods began to 
be considered for the production of persistent, or un- 
damped, oscillations. ‘here are two methods by which 
these may be created :—(1) By a high-frequency alter- 
nator; and (2) by means of a continuous-current electric 
arc. The construction of high-frequency alternators 
began to, be considered by Tesla and Elihu Thomson in 
1889 or 1890. The early machines, however, were not 
capable of producing alternating currents of a greater 
frequency than about 10,000. ore recently R. A. 
Fessenden, of the United States, has been successful 
in the construction of alternators coupled directly to 
a Ds Leval steam-turbine, which are capable of giving 
alternating currents of a frequency up to 80,000. Ths 
De Laval steam-turbine is made in small sizes from 
8 horse-power to run at 30,000 revolutions per minute, 
and if coupled direct to an alternator of the Morde 
type, properly constructed and carefully balanced, it 
is possible to obtain alternating currents of a frequenc 
up to 100,000, the potential of which can be raise 
to the required amount by means of air-core trans- 
formers. A‘ frequency of 100,000 corresponds to an 
electric wave 100,000 ft. in length. As regards the use 
of such alternators in radiotelegraphy in thos cases 
in which waves of 1000 ft. or so are used, this implies 
a frequency of at least a million, which is quite im- 
possible to obtain by means of any alternator. On 
the other hand, waves of 10,000 ft. or so in length 
radiated from large antenne require considerable 

wer, and no one has yet constructed an alternator 
iaving a power, say, of 25 horse-power and a fre- 
quency of 100,000. The other method for the produc- 
tion of high-frequency persistent oscillations originated 
in the work of Elihu Thomson and W. Duddell on the 

a continuous-current arc a 

ught 





effect of shuntin 
of a condenser and inductive circuit. Duddell 





to notice in 1900 the phenomenon of the musical arc, in 
which a continuous-current arc, formed of solid carbons, 
is shunted by a condenser, having a capacity of 1 to 5 
microfarade, in series with an inductance of 5 milli- 
henrys or so. The arc then gives out a shrill sound 
and it is found that persistent oscillations are produced 
in the condenser circuit. Dr. Fleming then explained 
the meaning of a characteristic curve of an electric arc, 
defining it as the curve showing the relation between 
the current through the arc and the potential differ- 
ence of the carbons. This, in the case of the arc, isa 
curve descending downwards, so that the voltage 
decreases as the current increases; it is therefore 
called a falling characteristic curve. Duddell did not 
find it possible to obtain a frequency of more than 
10,000 or so, but other physicists asserted that they 
could obtain persistent oscillations by the arc method 
up to 400,000. Dr. Fleming explained the operation 
by which a continuous-current arc produces in a con- 
denser sbunt circuit high-frequency oscillations by 
means of an analogy with the organ pipe. 

In this case a continuous jet of air, which corre- 
sponds to the steady flow of current through the arc, 
is associated with a resonant column of air, in which 
oscillations. can be produced, and these oscillations, or 
waves of condensation and rarefaction, travelling up 
and down the pipe at a rate determined by the 
length of the pipe, so control the jet of air from the 
lip of the pipe as to cause it to maintain the oscilla- 
tions. The same kind of action, he said, takes place 
in the case of the continuous-current arc shunted by a 
condenser and inductance. If the arc is steady and 
is then shunted by a condenser, the current rushes 
into the condenser, the arc is momentarily robbed 
of current, and this causes the potential dif- 
ference in the carbons to 1ise and continue the 
charging of the condenser. When the condenser 
is full, the arc current returns to its former value, 
the potential difference falls, and the condenser dis- 
charges from the arc, and the cycle of operations 
then repeats itself. A part of the energy of the con- 
tinuous-current arc is thus changed into the energy of 
electric oscillations in the condenser circuit. 

Professor Fleming next referred to the researches 
of H. T. Simon on the static and dynamic character- 
istics of the arc, and by means of diagrams showed 
the form of these curves in different cases. In 1903 
Poulsen made an important discovery, that if the 
continuous-current arc is taken between carbon ard 
copper poles in an atmosphere of hydrogen or coal-gas, 
and with a strong magnetic field formed transversely 
across it, the form of the characteristic curve of the 
arc is greatly steepened, and it is possible to produce 
in a condenser circuit, having very small capacity, 
oscillations of great amplitude and high frequenc 
which are persistent, or practically undamped. Wit 
an apparatus of this kind, Dr. Fieming then showed 
many interesting experiments illustrating the produc- 
tion of persistent high-frequency oscillations and illus- 
trating the scmmaballie properties possessed by them. 

In applying this arc in radiotelegraphy the antenna 
is connected to some point on the condenser circuit 
and suitably tuned to it. From this antenna are then 
radiated electric waves, which are persistent, or un- 
damped. By means of a beautiful experiment with a 
neon tube, Dr. Fleming then proved that there are, 
however, intermittencies in the oscillations. The ad- 
vantages of using undamped oscillations in radiotele- 
graphy are as follow:—Since the oscillations and 
wave-trains are undamped, they can be of small 
amplitude, because the effect on the receiver can 
be accumulated by means of resonance. Also it 
requires lees insulation of the sending antenna and 
the signalling-key. Such undamped waves of small 
amplitude are said to be less obstructed by atmo- 
spheric ionisation and to travel with less absorp- 
tion overland than damped wave -trains. Again, 
since the form of the resonance curve of the receiver- 
circuit depends on the decrement of the transmitter 
and the receiver, if the transmitter is undamped a ve: 
small change in the period of the receiver will put it 
out of tune, hence a receiver-circuit can be employed 
which is sensitive to undamped waves of some exact 
period, but which ia exceedingly non-responsive to 
waves differing by a very em1ll amount even of 1 per 
cent. in wave-length from the syntonic value. 

Referring then to the production of electric oscilla- 
tions on the antenna, a number of experiments were 
shown with a long helix of wire, consisting of nearly a 
mile of wire wound upon an ebonite tube, to illustrate 
the production of fundamental and harmonic stationary 
oscillations on the antenna. A violin-string and an 
orgin-pipe cannot only vibrate a3 a whole, giving out 
what is called the fundamental note; but, by suitable 
arrangements, can be made to vibrate in sections one- 
third, one half, one-fourth, &c., of the whole length, 
thus producing what are known as harmonics of the 
fundamental. In thesame manner we can set up in an 
antenna electric oscillations which are the fundamental 
of the antenna. In this case there is a point of zero 


potential, or a node of potential, at the bottom at the | i 


earth-connection, and an antinode, or loop, of poten- 
tial at the top, or free end, of the antenns, and, con- 





versely, there is a ncde of current at the top of the 
antenna, and an antinode, or loop, at the earth connec- 
tion. But by means of a long helix of wire and a 
neon vacuum tube Dr. Fleming illustrated the fact 
that harmonic oscillations can be produced on an 
antenna, the antenna exhibiting nodes of potential of 
such a kind that oscillations having a frequency three 
times, five times, seven times, &c , that of the funda- 
mental can be uced. 

In the lecture Dr. Fleming considered the 
question of receivers. He pointed out the applicaticn 
of the important law of exchanges to wireless tele- 
graphy—namely, that good receivers are good ab- 
sorbers, and that therefore if an antenna radiates a 
certain wave-length, it will absorb that particular 
wave-length of electric waves falling upon it, and will 
have oscillations set up in it. To detect these oscilla- 
tions in the receiving antenna, we require to use a 
device called an ‘‘ oscillation detector.” There sr) 
many different varieties of these, classified as (1) con- 
tact, (2) magnetic, (3) electrolytic, (4) thermal, (5) 
crystal, and (6) ionised gas detectors. 

A brief reference was then made to the work of 
Branly, Lodge, and Popoff in aes the early forms 
of coherer or contact-detector, and Marconi’s improved 
radiotelegraphic contact-detector was then shown and 
ecdhel aad the apparatus exhibited as used by the 
Marconi oaeeey for receiving signals and printing 
them on the Morse tape by means of a Morse inker and 
relay actuated by a Marconi sensitive tube or metallic 
filings wave-detector. It was pointed out that ell 
oscillation detectors are divided into two classes: 

tential-detectors and current-detectors, which may 

@ compared to very sensitive alternating- current 
voltmeters and ammeters. 

The proper p:sition for the oscillation-detector in 
the antenna was then discussed, and a description 
given of Marconi’s early work in the development of 
the oscillation-transformer, or jigger, and the arrange- 
ments he employed in 1900 for syntonic telegraphy, as 
also those devised by Slaby, Lodge, and others. More 
modern forms of self-restoring contact-detectors, such 
as the Ludge-Muirhead greasy steel wheel, or the 
Walter tantalum-mercury detector, used with a tele- 
phone, were then described. 

Magnetic detectors were then discussed. The most 
recent type of Marconi magnetic detector, as used for 
long-distance trans-Atlantic work, was then shown, 
and a description of other magnetic detectors devised 
by Dr. Fleming himself, Messre. Walter and Ewing, 
and others, described. 

The electrolytic detector, invented independently by 
Ferrié, Fessenden, and Schloemilch, was then men- 
tioned, and the theory of it discussed, as also the 
thermal and thermo-electric detectors of Fessenden, 
Duaddell, Fleming, Austin, and others. 

The fifth class of detector is the crystal or rectify- 
ing detector, The first form of crystal detector arose 
out of a discovery of Dunwoody (see British Patent 
5332, 1907) that the material called carborundum, a 
crystal formed in electric furnaces, which is a crystal- 
lised form of carbine silicon, possesses the curious 
property of conducting more in one direction than 
another, and can therefore rectify electric oscillations. 
Professor Pierce has recently discovered that hessite, 
which is a native telluride of silver, and anastase, 
which is a native oxide of titanium, can act in the 
same manner. If, therefore, a crystal of carborundum 
is placed in the circuit of a receiving antenn:, and is 
shunted by a telephone and the single cell of a battery, 
the oscillations pass through the crystal only in ove 
direction, and the telephone therefore gives a sound 
as long as they last. 

A brief reference was then .made by Dr. Fleming to 
his oscillation-valve or glow-lamp detector, in which 
he has recently made great improvements, which 
promises to become one of the most sensitive forms of 
radiotelegraphic receiver. 

The remainder of the sixth lecture was occupied by 
a brief discussion of directive telegraphy—namely, the 
methcd by which the direction of the radiant point 
can be ascertained. The work of Marconi with the 
bent antenna was then described. He discovered in 
1906 that an antenna with a short part of its length 
vertical, and the greater part horizontal, radiated more 
strongly in the direction opposite to that in which the 
free end points than in other direction, and in the 
same manner receivers betray waves arriving from the 
— direction to which the free end points. Such 
a bent antenna is now used in the large Marconi power- 
stations for trans-Atlantic radiotelegraphy. 

The theory of the closed antenna was next discus:ed, 
with special reference to the work of Bellini and Tosi, 
and a description given of the method of directive tele- 
graphy developed by these Italian inventors. 

A sketch was given of the mathematical theory of 
the Bellini and Tosi combined antenna, consisting of 
two nearly closed antennz, with their planes vertical 
and at right angles to another, by means of which 
radiation can be projected having a maximum value 
in any required direction, and by means of which also 
the direction of a distant transmitting-station can be 
located within a few degrees. 
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INDUSTRIAL NOTES. 


O.p-AGE pensions, in the sense in which we now use 
the term, and as embodied in the Act of the present 
year, are a real social innovation of considerable magni- 
tude. We are not the pioneers, we are following in 
the footsteps of others. It is well, however, to study 
each new development, and the New Zealand Bill for 
the establishment of a national provident fund for old 
age, sickness, and accident might help us to solve a very 
difficult problem. The scheme is more or less on the 
basis of well-known insurance principles, with a dash 
of the trade-union policy of our larger and better-class 
trade unions. But it is universal in design and ae 
cation, in so far as it relates to the country to which 
itis applied. The Bill provides that anyone may become 
a contributor whose income does not exceed 200/. per 
annum. The payments are based on the age of the 
contributor, from 16 to 45 years of age, and the amount 
of the pension to be secured. Thus, to obtain 103. per 
week the rate varies from 9d. at the age of 17 to 
4s. 11d. per week at the age of 45 ; or a lump sum may 
be paid to’secura all benefits. In this case the con- 
tributor may withdraw, and secure the return of all 
his contributions. This, so far, is on the lines of our 
best insurance compani ly, the realisation of 
the value of the polic at any given date, in which 
case the insurance really terminates. 

The scheme is far-reaching—intended to embrace all 
classes. The benefits secured to contributors vary ac- 
cording to payments ; thus :—(1) A pension at the age 
of sixty might vary in amount from 10s. to 40s. per 
week, according to rate of contribution; (2) If any contri- 
butor dies after five years’ payments, leaving children 
under fourteen years of age, each child is entitled to 
7s. 6d. per week up to the age of fourteen, and also 
the widow s> long as any child under fourteen is de- 
pendent upon her ; (3) If any contributor of five years 
should be incapacitated by sickness or accident for a 
period of three moaths while he is still under sixty 
years of age, and has children a. upon him, he 
is to receive 7s. 6d. per week for each child under 
fourteen during the period of his incapacity. The con- 
tribution of the State is to be annually, on and from 
April, 1910, a sum equal to one-fourth of the total 
contributions paid into the fund in the last precedin 
year ended on December 31, together with suc 
further amount, if any, as the Governor in Council 
deems to be required, in accordance with the report 
of the actuary, to meet the charges during the current 
financial year. The Act is to operate without refer- 
ence to any further —— by the Legislature. 
No allowance of 7s. 6d. per week is to be payable for 
any period longer than fourteen years for any child— 
that is, supposing the child was born at or near the 
time of incapacity. Provision is made to check all 
such payments at certain intervals. The scheme may 
not be perfect, but it provides a basis of a great national 
insurance fund. 








The General Council of the Northumberland Miners’ 
Association have been in conference with the object of 
readjusting affairs, and, if need be, eae | the 
rules, now that they form part of the National Fede- 
ratioa of Miners. Doubtless Durham will have to do 
the same thing, and also, perhaps, the Cumberland 
Miners’ Association in due time. The first important 
step taken, as part of the Federation policy, was to 
propose a national conference, with the view of con- 
stituting a national basis for rates of wages and for a 
minimum wage. The two great bases at present as the 
standard are those of 1879 and 1888, both of which 
were fixed when wages were at a low level, since which 
time, in some districts, the rates have gone up to or near 
the maximum—in ull cases to a much higher level. It 
seems curious that the wages of 1879 should govern 
the rates of 1908. Another point of importance con- 
sidered was a proposal to give notice for an advance 
in wages of 20 per cent. in lieu of cottage or housio 
accommodation. It is thought also that the coal- 
owners will opply for a reduction if, and when, the 
Light Hours Bill is carried. The council wisely came 
to the decision that these matters had better be left 
over until the fate of the Bill is decided, when, if 
carried, there will of necessity have to be a joint con- 
‘erence and negotiations to readjust rates of wages 
and conditions. ‘The representatives of the coal- 
owners and of the miners have for co long a time 
cettled all matters in a friendly way that there is not 
likely to be any serious difference in the negotiations. 





_ The new Labour Ministry in the Commonwealth of 
Australia have determined to avoid sensational legis- 
lation this session, cr even an attempt at questions of 
large policy. This was announced by the Premier, 
Mr. Fisher, in the Commonwealth House of Repre- 
sentatives last week, the reason given being the short 
‘ime at their disposal. But the Government would, 
he said, introduce a Bill in both Houses regarding the 
selection of the site for the Commonwealth capital. 
He would also ask the House to ratify the agreement 
made by the Deakin Government with t to the 
purchase of a site for the Commonwealth Government 








offices in London. The Iron Bonus Bill is also to be 
proceeded with, some amendments being introduced to 
safe the Commonwealth and the States in case 
the iron industry should be nationalised. An amending 
Electoral Bill is also to be introduced, as to the pub- 
lication of the results of the polls by returning-officers 
by telegraph. Mr. Fisher ho also to introduce a 

rades Description Bill, dealing with adulteration of 
drugs and food. The programme is an important one, 
though modest. It would occupy much time in the 
British House of Commons. Even the Adalteration 
Bill would bs a tough job, because of the interests 
involved. 





The United States is so large a customer in trade and 
commerce with the United Kingdom that anything in 
its industrial world concerns us. America is destined 
to be our most formidable competitor, for her manu- 
facturing operations outstrip those of any European 
country. Many of the great labour-saving appliances 
of the last fifty years originated there. , In some in- 
stances we have had difficulties in keeping abreast of 
her. It is likely to be so in the labour world at no 
distant date. At the last Presidential Election there 
was a threat to turn over a couple of million votes 
from one party to the other; the transfer did not occur, 
for men do not, in the mass, throw overboard their 
convictions, opinions, or party ties ina moment. These 
last long, but severances do take place, and are taking 
place in this country and in the United States. It 
would be a bad job forcapital and for labour if labour 
organisations could at once, as it were, throw their 
weight into the balance. Years ago the “ Knights 
of Labour” tried, and failed, but they did infinite harm 
in suddenly ordering a strike, and then, almost as sud- 
denly, declaring the strike ended. This concentrated 
control is dangerous. In America the workers are on 
the eve of greater freedom from political party ties. 





Under ordinary circumstances the decoration of an 
Englishman with the badge of the Legion of Honour 
by the French Government would not find a place in 
these notes; but the decoration bestowed upon Mr. 
Macara calls for notice. He is a great authority 
on cotton cultivation and the statistics of the 
cotton trade, and it was in consideration of these and 
other things that the honour was bestowed. In- 
directly it means a good deal more. Mr. Macara is 
the President of the Employers’ Federation in the 
cotton trades, and he has had much to do with the 
recent strike and lock-out, and with all the negotiations 
relating thereto. A very short time ago, since the lock- 
out ended, he made a speech, in which he indicated the 
aa of formulating a scheme for the cotton trades 

y which strikes and lock-outs would become practically 
impossible. Mr. Macara has the confidence of the em- 
ployers, and he enjoys the confidence of the operatives. 
He never makes speeches which excite opposition. 
He is ever willing to negotiate and to work for 
peace. He regards the honour conferred as less per- 
conal than representative, and all his colleagues are 
proud of the decoration. It will not be surprising if 
we learn soon that a scheme of conciliation has been 
evolved, which will become the basis of a working 
agreement in the paths of peace. Shrewd, capable, 
and expert in cotton-growing and manufacture, Mr. 
Macara will bring to bear a tolerant spirit and a 
generous mind, so that such folly as that of the card- 
room hands will not be repeated. His Majesty granted 
permission for the acceptance of the decoration. 





The decision in the Court of Appeal on Saturday 
last, November 28, is of the test importance in 
the labour world and in the political world, and more 

articularly to the Labour Party in the House of 

mmons. In brief, the judgment is that a trade 
union cannot legally make a compulsory levy upon its 
members to provide for Parliamentary tation. 
On this ground an injunction was gran restraining 
the Amalgamated Society of Railway Servants from 
epplying its funds to such a purpose. The society, 
through its counsel, wished to obtain leave to appeal 
to the House of Lords, but permission was ref on 
the ground that the society had no right to spend its 
money in that way. The decision therefore is now the 


law of the land; it cannot be upset by any other| A 


tribunal ; it can only be reversed by actual legislation. 
But apparently it only applies to a compulsory levy. 





The point was raised by the secretary of the Wal- 
thamstow branch of the a Society of 
Railway Servants, who claimed an injunction to restrain 
the central body from spending the society’s money 
for any objects other than those mentioned in the 
Trade Union Acts, 1871-1876. In the court below, 
Mr. Justice Neville held that the union had the right 
to affiliate itself to the Labuur Party, and to spend its 
funds in the manner complained of. This is now upset 
by the decision of the Court of Appeal on Saturday 
last. The effect of the decision will dou 
considered by the officials of the unions, by the Labour 
leaders, in and out of Parliament, and by eminent 


be/ Ca iron readily oxidises on ex 


counsel who will be consulted. Some people appear 
already to make light of it, but it is a knot not to be 
untied ; it can only be cut. 





The two missions representative of o ised labour 
in this country to the chief centres of industry in 
Germany can scarcsly fail to effect good results. The 
Labour Party and the Trades Union Congress Parlia- 
mentary Committee have sent good men as selected 
representatives, some specialised in certain industries, 
as, for example, Mr. George N. Barnes, engineer, and 
Mr. Henderson, ironmoulder, and Mr. Shackleton, 
for the textile trades. The two bodies appear not to 
overlap, but, if they do, wisdom may result from 
different points of view. German employers and 
German workmen are doing their best to afford 
opportunities of investigation. The reports ought to 
be of service to British workers, if they will only read 
them. 





It is proposed by the Northumberland Miners to 
abolish piece-work in mines. The matter is to bs 
brought officially before the next annual conference of 
the National Federation of Minérs. It is a momentous 
proposal, for a good deal of the miners’ work is done 
on the piece-work system. It is proposed to introduce 
a Bill into Parliament to prohibit it ; if so, we shall 
hear the pros and cons. of a far-reaching subject. A 
proposal to abolish the Conciliation Board was no’ 
even seconded. 





A long conference of the Scotch Coal Conciliation 
Board was held last week on the proposed reduction in 
wages of 6} per cent., but no decision was arrived at. 
The long depression in trade and the mildness of the 
season have depressed the coal industry, and coal- 
owners seek to preserve their profits by reducing 
wages. 





No marked improvement is as yet manifest in the 
iron and steel trades, but there is a better tone in the 
markets, and there appear to be prospects of revival 
at an early date. It is to be feared, however, that 
little increased activity will be felt this side of the 
Christmas and New Year holidays, 


The Old-Age Pensions Act is likely to operate to 
the disadvantage of some workpeople who are in re- 
ceipt of pensions by companies or firms, It is to be 
regretted, for, after all, 5s. per week is very little, 
and if the man and wife get it, the total will only be 
10s. per wesk, while the cost of some poor-law unions 
amounts to 35/. or 40/. per head per annum, for man, 
woman, and child. 





Some of the leaders of the railwaymen’s unions con- 
tinue at variance, and they air their differences in the 
newspapers. There are complaints also of interference 
by the Labour Party, without consultation with the 
union’s officials. 





Some trouble is feared in the mining districts of 
New South Wales, where the agreements as to wages 
terminate at the end of the year. It is expected that’ 
the employers will seek a reduction in wages, and the 
men in the Broken Hill district are on the alert to 
resist it. In former times there was great rioting 
there. The number of miners employed is about 8000. 





Our Rats AsproaD.—In consequence of the great 
progress of the metallurgical industry in the United States, 
Germany, France, and Russia, and the commencement 
of rail production in Canada and the Australian Colonies, 
the exports of rails from the United Kingdom have 
remained practically stationary for several years, having 
in the last fourteen years varied only from a minimum ot 
331,850 tons in 1894 to a maximum of 604,076 tons in 
1903, and standing in 1907 at 429,161 tons. Similarly, 
the value of the rails exported during the last fourteen 
years has varied between 1,309,231/. in 1894 to 3,212,700/, 
in 1903, ‘standing in 1907 at 2,806,0917. 





Axtoys or Iron anp CaLoium.—While attempting 
to prepare pyrophoric alloys of cerium iron by reduc- 
ing the oxides of these metals with metallic calcium, 
Hirsch and J. Aston, of the University of Wisconsin, 
noticed that the iron took up calcium. It proved, how- 
ever, difficult to alloy iron and calcium directly in mix- 
tures of calcium-copper alloy with electrolytic iron or of 
iron oxide and calcium carbide, or of electrolytic iron 
and calcium. Nor did molten iron retain the calcium 
when a bar of this metal was d into it, although 
there was an explosive reaction, calcium absorbed 
seemed to be revolatilised at about 1290 deg. or 1300 deg. 
Cent., escaping Sion through blow-holes. When the 
calcium was encl in an iron case which was thrust 
into the molten iron and the heating current was turned 
off, the calcium was retained ; calcium shavings could also 
be introduced under pressure. The alloys of Ca and Fe 
as produced decompose water w more than 0.5 per 
cent. of Cais present. With more than 4 per cent. of 
re to the air; 
amounts of calcium, moreover, impair the welding power 





of iron. 
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Taste IV.—Tensile Tests on Standard Steels. Untreated, | matically these results are. shown in Figs. 5 and 6 (an- 
DIFFERENT METHODS OF IMPACT [-——* —————_*__* | nexed). From these it will be seen that both the Seaton and 
TESTING ON NOTCHED BARS.* | : Pi pee Jude -—_ nay 4 eteie chow a on in sesiatemes to 
I ; i ; a CS 3S. imposition. impact between the 0.26 and 0 41 carbon steels of about 
wt ine ae E = is as 80 per cent., the Izod about 27 per cent., the Kirkaldy 
: g|s 3 fies se — 77 | horizontal 24 per cent., and the Kirkaldy vertical only 
(Concluded from page 738.) %|/52/& |8§%| 55) co | si | 8 P. | Mn. |6 per cent. It is clear from the tensile tests that a 
Relation between Carbon Content and Impact Tests.— | —|———|—— : — S| difference of an | approaching 80 per cent. is very 
Leaving the question of the variations on duplicate tests, o.4a | 23.08 | as | afb | far from the truth, and the Izod and Kirkaldy horizontal, 
we now have to consider how the properties of the three 20 { $3.91 | 98.95 | 68.47 a 0} 0.262 | 0.046 | 0.044 0.919 | 0.807 | with about 25 per cent. difference, is certainly the very 
different steels, as revealed by the impact teste compared | 39 | 34.87 | 24.04 | 60.28| 28° | 0.825 0.077 | ¢.032 0.019 | 0.797 | Maximum, and in all —- the real difference is 
with those shown by the tensile and alternating tests. wo{ 88 22 | 24.36 | 51.23 $3) | 0.400 | 0.065 | 0.030 0.015 | 0.487 considerably less than this. 
An examination of the tensile tests in the untreated 37.10 |.26.47 | 68.26 | 25.60 f | * , ? Ss P Turning now to the overheated and restored steels, we 
steels, given in Table IV., annexed, shows that they were find, both from tensile and alternating tests (page 738 ante), 
TABLE V.—Unrtreatep STannarD Sreeis. AVERAGE OF Six Dup.icate Tests. Taser VIII. 
iti | : is! ; 
Seo | FREMONT. Izon. (Horisontal. | (Vers TaxsiLe Tests. | (aking Value for | Variation between 
oe i - ate -|——— a ; | 0.26 per cent. C. | Duplicate 
é 268 “es _ilses 88 seg | Bless | sf laces a as 100). |= Results. 
5 | 2 ]422 | € /828 | 2 482 ; age | 3/422 | & Bee mo | Ge Ss SO vim eg gf 
5 4 a is a” 4 a4 3 sa | si $5 | £0 | $5 
= |B | ge8e| 2 |aeee| 2 | eee2| 2 lees | 2 Fee § | e2°..| 38 | 888°. Fe Ral Palo |g js 
2 | ¢ | cies] 3 | 5esé] e | e88| 3 | See] 3 | 888! 2 | Ea? |S | bess &e/8s/se] 8) 8) § 
3 g& | eace F B2sa £ | £=oe 3 ges 2 ges 5 | esa a* gesca Cy 12 5S 12 Sh ee 
0.26 | 03 ig | is | 16.4 | in | 838 | 28 , | ser ‘pe | 28.10 | Untreated. 
0.32 | 661 -18 4 -169 |1446/] -1 4 4 - 34.87) + 3.5 | 28 --0.4 ; ; 35 | 
oat | 181! -8 | 36. -79 112 —<@ | el -0 jae -o leesl jes ises! -9 jp eee S18 is 
tsod sean 100 es" 73 7 | er) @ | 6 
y ‘ail ‘ » Trs ci f poe Fe 76 30 13 8 xO 
CABLE VI.—STANDARD STEELS. AVERAGE OY SIX DopticaTe TxEsTs. | iKirked Zz v5 * | 300 | 98 |. 3 | ts ie 
OVERHEATED. | Overheated. 
0.26 38 da 200 14 335 ; 1796 ae 28.4 4 33.25 Seaton and Jude | 100 203 | 111 | 69 55 50 69 
0.32 | 77 +108 | 207 +3 | 15 +7 357, +6 | 1492 -17 (30.9 48.7 2875 —13.5 |Frémont.. .. 100103 | 89 30 | 4 16 | +0 
Oo | 42) +11 | 178 -11 [158 | +13 251, -25 | 1352, -25 (38 | +12 | 28.75 —136 jIzod  .. .. | 100 | 107 (113 || 35 9 | 31 | 35 
‘ Kirkaldy (H.) .. 100 106 75 29 59 6) 6) 
Kirkaldy (V.) 100 | 83 | 75 27 | 20 | 47 | 47 
TABLE VII.—Srarpargp Srezis AveRacE or Six Dupuicate Txsts. 
Restored 
REsTORED. Seaton and Jude | 100 | 57 35 57 50 85 85 
; Frémont.. ..| 100 | 83 | 66 || oo | 78 | 109 | 109 
0.26 | 87 = 1M | oe) S88 344 al 1304 5 29.95 = > (Re Izod ao oo | MO 1 i a. |:19 | 83 | 38 
v.sz | 2 -43 | wot | -17 | 16.1 +6 ga"); -12)—- «| 11%) 14s | 829 | ~4+10 30.25 -7 Kirkaldy (H.) .. | 100 | 88 | 76 | 26 | 2 | 2 | x 
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sc FOR STANDARD STEELS UNTREATED, and the other values are plot- 
Vertical lines and numbers represent OVERHEATED AND RESTORED. 160 ted avthe 
percentages of varvation. . ovthe same scale, 
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of very good quality, the ultimate stress increasing with 
the increase of carbon with a corresponding slight decrease 20 \ 
in the extension contraction ; een the lowest ‘ 2 
carbon, 0.26 per cent., and the highest carbon steel, 0.41 UNTREATED OVERHEATED RESTORED 
per cent., there is a difference of about 5 tons in the 3 a%C. . “42XC. 3 426. 
ultimate stress, equal to about 12 to 13 per cent., and we oy = : t--——= : 4 1 4 1 s 
should expect that this would a y represent . é, 
the difference in resistance to impact. If the automatic | there is no sudden break in the curve, showing that the | lowest carbon steels in the overheated shows 12 per cent., 
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* Paper read before the Institution of Mechanical | (above), F gegen difference between each steel that deduced from the tensile results, in the case of 
Engineers, November 20, 1908. compared with the lowest carbon being shown ; diagram- | restored bars a somewhat higher result. . Table VI., 
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page 768, shows the results obtained from the impact 
tests for overheated steels, and they are shown diagram- 
matically in Fig. 5. - 

— these 10 will be seen that we get the following 
results :— 

Overheated Steels.—Seaton and Jude results show that 
the 0.32 carbon steel gave an average resistance of 77 foot- 
pounds, against 38 foot-pounds for the 0.26 carbon steel, 
or an increase of 103 per cent. in ductility, and that the 
0.41 carbon steel gave an average resistance of 42 foot- 





TABLE IX.—Sranparp Street. UNTREATED, 









































Jude the decrease between the 0.26 per cent. carbon and 


the 0.41 per cent. carbon is 65 per cent., and in the 
Frémont cent., both far more than would be 
expected. the other methods give results more in 


accordance with the le tests. 
Summary of Results of Standard Steels.—Table VIII., 
768, summarises the results on standard steels, show- 
ing the relative resistance to impact of each steel com- 
pared with the 0.26 per cent. carbon steel taken as 100, 
and also the variations on duplicate tests. 
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* Abnormal cases, eliminated in calculating averages (see page 728 ante). 
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pounds against 38 foot-pounds for 0.26 carbon, or an in- 
crease of 11 per cent. in ductility ; while the two Kirkaldy 
methods each show a maximum reduction in ductility of 
25 per cent. between the 0.26 and 0.41 carbon steels. The 
other methods in some cases show a slight increase of 
ductility with the increase of carbon percentage, and in 
others a marked decrease, while the tensile results are quite 
normal, giving a higher tensile as the carbon increases. 
hese results cannot be regarded as anything but most 
unsatisfactory, as there can be no question that as the 


percentage of carbon increases the ductility decreases. 
( Steels.—In these steels the results are more 
satisfactory, as in all cases the dnetility, as shown by the 


* Abnormal cases, eliminated in calculating averages (see page 738 ante). 





impact testa, Table VII., page 768, decreases as the per- 
centage of carbon increases ; but in the case of Seaton and 





If we compare the 0.41 carbon steel in the untreated, 
overheated and restored conditions with the 0.26 carbon 
taken as 100, we get for the Seaton and Jude method values 
16, 111, and 35 respectively ; for the Frémont method 21, 
89 and 66; for the Izod 73, 113 and 86; the Kirkaldy 
methods being the only ones which show little variation. 

Taking the results as a whole, the Kirkaldy methods 
and Izod method give results more in accordance with the 
tensile tests, and also show less variations gnenky in 
the duplicate tests, but some of the results obtaii by 
these methods vary so much that their value seems very 


doubtfal. CoMMERCIAL STRELs. 


In the Appendix, Tables IX. to XIV., pages 769 to 
771, give the results of a large number of duplicate tests 





on ordinary commercial steels made by acid and basic 
Bessemer and acid and basic open-hearth processes, and 
these results are shown diagrammatically in Figs. 7 to 12, 
pages 769 and 770, and for comparison tensile tests are 
also given in Table XIV., page 771. 

These steels were all hea to the same temperature 
































Fig.7. SHOWING DECREASED RESISTANCE TO 
IMPACT WITH INCREASE OF CARBON. 
Seaton and Jude. (See Tables 9 to 13) 
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Figs. 


SHOWING DECREASED RESISTANCE TO IMPACT 
WITH INCREASE OF CARBON. Fremont. 
(See Tables 9to18) 
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Fig. 8. SHOWING DECREASED RESISTANCE TO IMPACF 
WITH INCREASE OF CARBON. Ixod., 


(See Tables 9 to13) 
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Fig. 10. SHOWING DECREASED RESISTANCE TO [IMPACT 
WITH INCREASE OF CARBON. 
, Horial ( See Tables 9 to 18) 
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and slowly cooled to ensure uniformity as much as ene. 
but, as will be seen from the tables and also diagra: 

Fig. 12 ( 770), the variation between duplicate results 
is so considerable by all methods that little value can 
be attached to the results. Some of the variation shown 
is undoubtedly due to the irregularity of the steel, 
and basic pom | acid Bessemer steels show the greatest 
variation in duplicate tests, as might be expected, but 
there can be little doubt that the impact methods 
of testing greatly exaggerate these variations in -the 
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material. Time does not it the discussion of these 
results in detail, but it will be seen from the tables and 
curves that the brittleness as shown by all methods, with 
one or two exceptions, increases with the sae nt of 
carbon. The Kirkaldy method shows the least increase 
of brittleness for a given increase in carbon ; the Seaton 
and Jude indicates very much greater differences, although 
curiously, these differences are less in these steels than in 
the standard steels for the same increase of carbon. With 
the exception of the steels below 0.2 per cent. of carbor, 
all these commercial steels would be condemned by the 
Frémont method, as they all break below 100 foot-pounds, 
which is considerably below what M. F:émont considers 
a fair test of good quality. Not only were the tensile 
tests of these steels satisfactory, but they were good 
average samples of commercial steels, such as are made 
every day by first class firms. If we have to accept these 
impact tests as a true indication of the quality of the 
material, we not only have to accept results in entire dis- 
agreement with the tensile tests, but entirely at variance 
with general experience. ; 
The claim of the supporters of impact-testir g is that it 
indicates certain latent defects not shown under a static 


Fig. 11. SHOWING DECREASED RESISTANCE TOIMPACT 
WITH INCREASE OF CARBON. 
(Vertical. ( See Tables 9 to 13) 
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Ftg.12. DIAGRAM SHOWING THE EXTENT OF VARIATION 
FOR VARIOUS GRADES OF STEEL UPTO ABOUT 0-4 
PER CENT.CARBON AND FOR EACH METHOD. 
( See Tables 9 to 18). - 
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test, and therefore it is unfair to condemn impact results 
when they do not agree with the tensile tests ; to some 
extent this is true, and if experiments had shown that 
duplicate tests might be relied upon to agree with each 
other within reasonable limits, and the results were in 
general a ment with experience, this contention would 
carry much weight ; when, however, we find tensile tests 
on two steels show a difference of only about 4 tons with 
approximately the same elongation, and these results are 
confirmed by the analysis, and then impact tests of two 
such steels show by two methcis the relative brittlenees 
to be as 100 is to 16 and 100 to 21, while other methods 
give totally different results, 2ne has very seriously to 
consider the value of these tests. 

When the author commenced the investigation, the 
results of which are given in the paper, he had but one 
object in view, to demonstrate which method of impact- 
testing gave the most concordant results, and he had 
not the least intention of attacking impact methods of 
testing, and it is a matter of sincere b to him that 
all the methods have shown such considerable variations 
in duplicate tests. In view, however, of the import- 
ance with which impact.testing is regarded by some 


engineers, he felt it was desirable that these results should 
i placed before engineers, so that they might be fully 


ise : 
Tn conclusion, the aythor has particularly to express 
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TABLE X.—Aorp Bessemer STeet. 
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TABLE XI.—Acm Opren-Heartu STEEL. 
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ABLE XII.—Basic-BesseMer STExL. 
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METHODS OF IMPACT-TESTING. 


TABLE XIV.—Acip BrEssEmMeEr. 





| 




















} 
| 





| 
Evastic | ULTIMATE | 
ee ELONGATION RepvctTion BRINELL 
— Re Exastic Ratio. | yng he omg | ON 6 IN. PER or AREA HARDNESS | CoMPOSITION. 
inom | Tos, | Cent. PER OBXT. NUMBER. 
eae eee Wert nce ‘ eres 
No. | 2 o ° S o «| 
Se S = rae. 18 , so" 
| s j s | = 3 3 ; 
¥33' ¥ | 35/3 | 83| 8 '35! § |3s| 3 eee) 0 | 8.) 8 P| Mn 
3 8. 7s Ea 2 Se | gg 3 3 18. gg Sos! 
oS i}ge| 3 | 82 az) 3 682'3 /82| S (sez | 
<i an. 3 fa° | 42 af) 2 ia] 2 jase 
25 | 19.66 19.79) 0.5682 | 0.5783 | 31.60 34.22 | 23.40 23.81 44.27 / 56.51 / 111.1 111.1) 0.240 0.032 | 0.068 0.053 | 0.895 
80 | 24.68 21.43 0.6130 0.5352 | 40.26 | 40.03 | 2t 20.68 50.03 51.65 125 | 125 | 0.865 | 0.030 | 0.060 0.056 | 0.980 
35 | 27.59 | 21.75 | 0.6247 | 0.5046 | 44.16 | 43.10 | 16.83 1833 387.87 | 45.28) 135 | 135 0.406 | 0.046 | 0.059 | 0.054 | 0.850 
40 | 24.55 22.47 0.5015 0.5484 | 41.50 | 40.97 | 19.60 18.86 3491 | 28.06 | 131 | 128.2 | 0.380 | 0.036 | 0.065 | 0.059 | 0.87 
45 | 25.32 20.78 0.6101 , 0.5083 | 41.50 | 40.87 | 17.06 | 12 39.52 | 45.69' 139 '135 | 0.443 0.028 0.054 0.049 , 0.875 
Basic BEssEMER. ‘ 
1 | 18.25) 14.28! 0.5678 | 0.6107 | 23.51 23.88 | 30.26 | 27.83 | 64.04 | 67.27 75.75 80.6 | 0.070 0.007 | 0.061 | 0.044 | 0.345 
2 15.88| 15.90! 0.5602 , 0.5742 27.45 27.69 | 27.73 84.26 61.05 57.41 99.91 | 100 0.090 | 0.003 0.118 | 0.082 | 0.475 
8 1473/15.97 0.5109 | 0.5518 23.83 28.78 | 27.10 28.68 | 60.39 59.03 | 98.15 | 96 15 | 0.120 | trace | 0.086 | 0.076 | 0.665 
4 | 18.93 | 20.52 0.5584 0.6056 | 33.95 83.83 | 23.06 23.63 49.82 5204 111.1 106.4 0.240 0.018 | 6.082 | 0.099 0.520 
5 18.49/18.36 O.5131 0.5419 | 36.03 33.83 | 22.20 19.40 50.63 56.12 1087 | 111.1 0.300 0.010 | 0.055 0.076 | 0.740 
6 | 19.14) 16.83 0.4945 | 0.4617 83.70 96.32 | 20.53 17.03 40.73 45.93 118.6) 119 0.860 | 0.011 | 0.098 | 0.070 | 0.825 
7 20.91 | 22.07| 0.5087 0.5363 4151 | 41.15 | 19.48 15.93 43.15 49.23 122 [119 | 0.380 | 0.019 | 0.057 | 0.065 | 0.955 
Acip Opgn-HEARTH. 
14 | 18.64) 12.83) 0.5359 | 0.4863 | 25.45 25.85 | 29.23 | 30.60 62.30 | 62.65 | 82 78.1 | 0.182 | 0.026 | 0.081 | 0.055 | 0.490 
20 | 1317/| 15.58| 0.4340.| 0.5158 | 30.34 30.20 | 27.20 27.70 57.41 60.70, 98 | 96.1 | 0.183 | 0.037 0.024 | 0.052 | 0.710 
31 | 14.29] 13.96/ 0.4284 0.4218 33.85 33.09 23.26 | 24.10 52.0% 65.32 106.4/ 102 | 0.811 | 0.040 | 0.021 | 0.052 | 0.575 
87 16.55! 17.53| 0.4472 0.4920 37 35.63 | 21.76 | 22.03 45.51! 62.80 119 (111 0.870 | 0.062 | 0.021 0.029 | 0.800 
Basic Opgn- HEARTH. 
10 | 12.34) 13.50; 0.5036 ; 0.5578 24.50 24.20 23.038 29.66 63 {6835 78.1, 78.1) 0.120; 0.035 0.027 0.057, 0.400 
20 | 12.99 | 18.63) 0.4950 | 0.5355 26.78 25.45 | 25.56 24.66 43.59 | 60.16 86.2 80.6 0.230 | 0.009 | 0.037 | 0.054 0.450 
20 21.17 | 20.13) 0.5597 | 0.6551 | 87.82 86.26 | 2066 20.10 40.11 | 44.00 121.9 116.3 | 0.850 | 0.012 | 0.049 | 0.077 0.853 
40 18.83! 18.18) 9.5187 | 0.6164 36.30 35.19 | 21.86 22.40 47.59 | 49.64 111 | 106.4 | 0.368 | 0 039 | 0.044 | 0.040 0.625 
50 | 17.72 16.54 0.5161 0.5157 | 84.37 82.07 | 22.18 18.10 44.63 | 51.64 106.1 104.1 | 0.360 | 0.010 | 0.028 | 0.018 0.900 
€0 17.40 | 17.79 0.4626 | 0.5011 | 36.97 35.50 | 1876 19.23 43.80 / 47.69 111 104.1 | 0.420 | 0.037 0.037 | 0.041 0.575 
his thanks to M. Frémont and Messrs. Izod, Jude, and | Dorman, Long, and Co.’s works at Middlesbrough. This 
Kirkaldy, without whose co-operation and assistance it| mill is equipped on the Ilgner system, with Ward- 


would have been impossible to carry out the tests ; also to 
Mr. James Hopps, late superintendent of the Coopers 
Hill eee | Laboratory, who kindly made the 
tensile tests for all the commercial steels. 


APPENDIX. 

Table IX. to XIV. (pages 769 to 771) give the results of 
a large number of duplicate tests cn ordinary commercial 
steels made by acid and basic Bessemer and acid and basic 
open-hearth processes, and these results are shown dia- 
grammatically in Figs. 7 to 12 (pages 769 and 770) ; for 
— tensile tests are also given in Table XIV. 
(above). 








CATALOGUES. 

Tue Stern Sonnesorn Ort Company, Limitep, Royal 
London House, ee fg ee E.C., send us a pamphlet 
relating to ‘‘Sternol” lubricating specialities, including 
lubricators, oils, &c. 

Mr. M. J. Eichhorn, 5759, Aberdeen-street, Chicago, 
Ill, U.S.A., has sent us a circular —s to a new slide- 
rule devised by him. This rule is intended for solving the 
general trigonometrical equation for the third side of a 
triangle, given two sides and the included angle. 


The Daimler Motor Company yee. Limited, Coventry, 
have lately issued a catalegue of their 1909 pattern cars, 
of which several were to be seen at the Olympia Show re- 
cently. The catalogue gives a few illustrations of their 
new éngine, and a circular enclosed gives the terms of the 
two years’ guarantee. 


Mesr3. Nalder Brothers and Thompson, Limited, 34, 
(Queen-street, E.C., have —— recently a catalogue of 
electrical instruments. In this there are listed ammeters 
and voltmeters (direct-reading, recording, and portable), 
automatic switches and circuit-breakers, wattmeters, and 
numerous others. This list is fully illustrated and priced 
throughout, 


Pumps form the subject of a catalogue issued lately by 
Messrs. J. H. Carruthers and Co., Limited, Glasgow. 
In this illustrated catalogue sizes and other particulars 
are given of ash-ejector pumps, ballast-pumps, air and 
circulating pumps, wet vacuum, feed, hi low- 
service and other pumps, and also of feed- 
water filtera, &c. 


The Cotton Powder Company, Limited, 32, Queen 
Victoria-street, E C., have issued a pamphlet describing 
the characteristics of wet gun-cotton as a bursting charge 
for shells, and also dealing with a new safety delay-action 
fuse. This gives particulars of tests, drawings of shells, 
and photographs, as well as much information on the use 
of this form of explosive. 


“‘ Boiler Troubles and the Remedy” is the title of a 
emall pamphlet recently to hand from Messrs. 
Dampney and Co., Limited, Cardiff. This is devoted to 
the ‘* Apexior ” boiler compound to prevent the deposit of 
scale and pitting, &c. A long list of users is given in this 
pamphlet ; while there comes to hand also an interestin 
extract from a letter from Meera. Swan, Hunter, an 
Wigham Richardson, Limited, on results obtained with 
this compound in the s.s. Belgian King. 


The Electrical Company, Limited, 121 to 125, Charing 
Cross- |, W.C., have issued a little pamphlet describing 
the electrically-driven rolling-mills erected a} Messrs, 


confensers, 


Leonard control. The pamphlet is illustrated with re- 
productions of ee eg and diagram of connections, 
&c. A table of mills in Europe also equipped by this 


company gives several particulars of these installations. 


Measrs. Cowans, Sheldon, and Co., Limited, Carlisle, 
have recently issued a pamphlet illustrating a number of 
types of electric cranes, &c., recently constructed by them. 
These are of various capacities. One illustration shows a 
14-ton overhead revolving crane for use in railway ware- 
houses with low head-room. Another illustration is of a 
150-ton derrick. Electric trolleys, locomotives, capstans, 
and turntables are also illustrated. 


Belt-conveyors are dealt with in a pamphlet issued b 
Messrs. Fraser and Chalmers, Limited, 3, London Wall, 
E.C. This gives particulars of circumstances in which 
belts may be used with advantage, and, among others, 
cites one case of a Robin’s belt supplied by them having 
conveyed for the past five years an ave of 50,000 tons 
of sharp limestone per annum, and still running quite 
satisfactorily. Many illustrations are given of typical 
installations. 


Messrs. Easton and Melville, Limited, 85, Shaftesbury- 
avenue, W., have sent us matter descriptive of the 
McCord mechanical lubricator, for which they are agents. 
This is applied largely to locomotives, and consists of a 
little double-plunger oil-pump driven by one eccentric. 
It is a sight-feed lubricator and may be used for cylinders, 
valve-chests, journals, and other parts. Motion for the 
eccentric is derived from any suitable reciprocating me 
of the motion, a little ratchet-gear converting the rocking 
into a rotating motion for working the pump eccentric. 


“The Transmission and Distribution of Gas at High 
Pressure” is the title of a 
Bryan Donkin Company, Limited, Chesterfield. This 
deals with the advantages of distribution at high pres- 
sure, which term is, of course, only comparative, and 
means pressures of about 1 lb. per equare inch and up- 
wards. The plant required for high pressure includes a 
pressure blower driven by some means, as, for instance, 
& gas-engine, and pressure governors on the outlet and 
inlet mains to and from the blower. Suitable appliances 
and schemes are fully described in this pamphlet. 


Entitled ‘‘Renold Driving Chains and their Use,” a 
pamphlet of some 130 comes to hand from Messrs. 
Hans Renold, Limi chester. It will be remem- 
bered that in ENGINEERING we recently fully described 
these chains, and their a to the driving of shop 


machinery, and the conditions under which they were 
manufactu at Messrs. Renold’s ‘‘ Progress” Works, 
Brook-street. The pamphlet is replete with information 


and interesting illustrations, and deals fully with the 
economic aspects of the use of chains for driving pur- 
poses. 

Messrs. Dewrance and Co., 165, Great Dover street, 


J.|S.E, have issued a very neat catalogue of boiler and 


engine fittings. This catalogue is as nicely illustrated 
and printed as any we have come across lately, the illus- 
trations for the most part being tinted. essrs. Dew- 
rance’s prodvcts in the way of boiler and engine fittings 
are 80 well known that it will suffice here to mention that 
in this list there are dealt with asbestos-packed water- 


gauges and cocks, stop, feed, and isolating valves, with 
renewable seats, lubrication pressure gauges, unions, &c. 
The catalogue is priced throughout. 


Messrs. Johnson and Phillipe, Limited, Charlton, 8.0., 








mphlet to hand from the| fre 





Kent, have lately issued several price-lists, of which one 
deals with in i tors of various patterns and 
tyes, er with the necessary bolts, brackets, &c. 

‘aterson’s bitumen damp-proof sheeting forms the subject 
of another list. This is intended for use as a damp-course 
for buildings. Another list from this firm d with 
continuous-current motors of protected, ventilated, and 
enclosed types, and with starters. The motors are either 
series, shunt, or compound wound for 110, 220, and 440 
volts. Two other lists deal respectively with single and 


-| three-phase transformers and with instruments. In the 


former, prices are given for air-cooled transformers up to 
75 kilovolt-amperes, and for oil-cooled up to 225 kilovolt- 
amperes, All these lists are coded and priced. 


Drop-stamps and hammers for die-work form the sub- 
jech of a neat little catalogue, arranged with thumb index, 
issued recently by Messrs. B. and 8S. Massey, Openshaw, 
Manchester. Like other catalogues issued by the firm, 
the information contained in it is well tersely 
arranged. The attention is at once directed to points of 
leading interest. Descriptions of and methods of working 
with hammers fitted with Brett lif or with Massey’s 
patent friction lift, are described in such detail as to give 
a clear understanding of the mechanism and possibilities 
of the appliances, The forms above mentioned are belt 
drops, of course. Board drop-stamps are also made in 
sizes from 14 cwt. to 20 cwt. Steam-stamps, both of the 
arch and overhanging and pillar types, are also described, 
while included in the list are also trimming-presses, bar- 
heating furnaces, &c., the booklet concluding with prac- 
tical notes on the upkeep of stamp-hammers. 





Tue Revative. CORROSION OF STEEL AND WRoOvGHT- 
Iron Tupes.—Messrs. M. Howe and B. Stoughton, 
metallurgists, express in the Engineering and Mining 
Journal the opinion, based on tests made by them- 
selves and others, of which they have the particulars, 
that good modern makes of steel tubes resist corrosion as 
well as, and in some cases even better than, those of 
wroughtiron. An exception to this rule they found to be 
in the corrosive action of a mine-water containing sul- 
phuric acid, where the tests proved unfavourable, as 
might be expected, to even modern steel tubing. Tests 
were made by exposing steel and wrought-iron 7 side 
by side to the action of hot water, hot aerated salt-water, 
to acid coal-mine water, and to other waters, and by 
leaving them buried in dampened ashes. The time of 
treatment varied from seven to twenty-six months, the 
longest being in the case of a Gayley blast-drying coil. 
They consider that the prejudice against s in some 
quarters is on insufticient evidence, or possibly 
upon tests made on steel of old makesand inferior quality. 

s 


= 
Fires ry Tart Buriprncs.—The faith held in many 
quarters that tall buildings of the sky-scraper type now so 
common in America are proof against destructive fires was 
rudely shaken by what took place in New York early this 
ear, when a most serious fire broke out in the Parker 
uilding in that city, and was not extinguished until 
damage to the extent of 369,000 dols. had been done, 
Although this case, so far as appears to be known, is 
the only one on record where a so-called fire-proof 
building and its contents have received such extensive 
damage by fire starting within the building, the lesson 
it teaches is only too clear—namely, that too much 
reliance must not be placed at present on so-called fire- 
proof methods as an absolute safeguard against such 
catastrophes. In an interesting report drawn up by 
Mr, W.C. Robinson, chief engineer Underwriters’ tp Sod 
tories, Chicago, and just published by the British 
Fire-Prevention Committee in Red Book No, 132, a full 
account of the origin of this fire—so far, probably, as 
it will ever be known —and of its results are given. 
The Parker building consisted of twelve storeys and a 
ment with one storey, and basement extension in 
one corner. It covered a ground area of 17,750 square 
feet, and may be regarded as fairly representative of 
-proof buildings occupied for mercantile and _ light 
manufacturing pur in the city of New York. 
It must not be hastily concluded, however, that its prac- 
tical destruction furnishes a reason to discredit fire-proof 
building construction altogether, for it really strengthens 
the hands of those who advocate better design and the more 
effective use of suitable materials. It also points to the 
use of better inside fire-protection in such buildings as 
are used for the storage of large quantities of combustible 
materials. In this direction probably a sound equipment 
of automatic sprinklers has much to be said for it. 
Another point oo out by the fire is the folly of 
adopting inadequately-protected stair and elevator shafts, 
and the lack of ay oy means for the prompt discovery of 
fire. As far as can be told, the fire appears to have origi- 
nated on the fifth storey, in the vicinity of astairway, and 
soon a number of packing-boxes were ablaze. From eight 
to ten minutes elapsed between the time the fire was 
discovered until the alarm was given, but it is supposed 
that the fire had gained considerable headway before it 
was noticed. The first alarm signal was received at 
one minute past eight o’clock in the evening, and soon 
after 9 o’clock the fire had extended generally over the 
seventh and eighth storeys, the twelfth storey taking fire 
shortly after. About 10 o’clock a section of all the floors 
collapsed without warning, killing three men and injuring 
many others; much damage was caused by the fallin 
of heavy eafes. The fire was not under control unti 
eeven o'clock on the following morning. Nearly the 
whole of the columns in this building were of cast iron, 
and none of them was apparently injured except in 
and surrounding the collapsed area, and at one or two 
other points. Many suggestionsare made in the report 
regarding improvements to be made jn fire-proofing. 
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Fie. 1.—Hard mild steel,f{fine<grain ; reproduction 
30 diameters. 


- oe 40.1 tons 


Ultimate tensile strength 
Elongation in 2 in. ~ 
Reduction in area 3 as am 
Tenside .. = be Se ée 0 
Impact (Izod relative) .. ° éx 





Fic, 4.—Medium mild steel, fine grain ; reproduction 
30 diameters. 


Ultimate tensile strength 35.6 tons 
Elongation in 2 in. ae 82.5 per cent. 
Reduction in area 46.8 ” 
Tenside.. be ee 0 
Impact (Izod relative) .. 6.5 


DurinG the discussion on impact-testing before the 
Institution of Mechanical Engineers, Mr. Alexander 
Jude called attention to the relationship between the 
micro-structure and the mechanical properties of steel. 
The discussion was fully reported in our columns (see 
page 714 ante), when we intimated our intention of re- 
producing the photographs which Mr. Jude used in 
support of his statements. We now give them above. 
The series will be found fairly self-explanatory, taken 
together with the particulars tabulated. The three 
groups illustrate the three main varieties of structure 
produced in forgings of the same class and to the same 
specification—namely, 35-38-ton tensile with not less 
than 25 per cent. elongation in 2in. It does not, of 
course, follow that the analysis of the members of a 
group is the same, because, speaking generally, the pro- 
cess uf fining the grain tends to raise the coarse-grained 
steel into a slightly harder group. The term ‘ tenside” 
is adopted by Mr. Jude to express the roughness of 
the outside surface of the specimen, caused by tension. 
Those familiar with tensile tests know that there is a 
vast difference in the appearance of the drawn-down 
bars, some specimens having a fine velvety side, with 
a good cup end, and others having a grossly led 
side with a many-peaked end. These are the ex- 
tremes, and yet the appearances may accompany 
practically the same ultimate strength, elongation, 
and reduction of area. The intermediate stages 
have been classified by Mr. Jude into nine grades, 
No. 0 being the finest, and No 8 the coarsest. The 
** tenside” is found by Mr. Jude to be a reliable index 
of the coarseness of the structure—rather more so 
than the single impact test. But he notes, on the 
whole, a decided concurrence of the ‘‘tenside,” the 
impact results, and the size of the grain, whereas 
ordinary commercial tensile-test figures fail to give a 
real indication of the quality, except sometimes in 
extreme cases. These facts and deductions are}. based 
on the result of several hundred tests carried out by 


MICRO-STRUCTURE AND MECHANICAL PROPERTIES OF STEEL. 
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Fie. 3.—Hard mild steel, coarse grain ; reproduction 
30 diameters. 


Fie. 2.—Hard mild;steel, medium g:ain ; rep.oducvion 
30 diameters. 


a tensile strength 39.4 tons Ultimate tensile strength oo o 40.84 tons 
ongation in 2 in. o* + 25 per cent. Elongation in 2 in. - Se we ’ 
Reduction in area Hs a se 3% CO, Reduction in area oF — aes 008 sae 
Tenside .. oe A - a 3 Tenside .. a - J 

Impact (Izod relative) .. ms ‘ 4.5 Impact (Izod relative) .. 1.1 





Fie. 6.—Medium mild steel, coarse grain ; reproduction 


30 diameters. 


Ultimate tensile strength 
Elongation in 2 in. 
Reduction in area 
Tenside .. és mN 
Impact (Izod relative) .. 


Fie. 5.—Medium mild steel, medium grain ; reproduction 
30 diameters. 


Ultimate tensile strength 37.5 tons 
Elongation in 2 in. ‘a in xd 29.5 per cent. 
uction in area ag we - 38 * 
Tenside .. i ¥ 
Impact (Izod relative) .. 


36,1 tons 
30.5 per cent. 
43.5 9 


2.15 


2 
3.8 





Fie. 8.—Moderately soft mild steel, coarse grain ; reproduction 


Fie. 7.—Moderately soft mild steel, fine grain ; reproduction 
diameters. 


30 diameters. 


Ultimate tensile strength 34.9 tons Ultimate tensile strength 33.6 tons 
Elongation in 2 in. 34 per cent. Elongation in 2 in. ‘a sia 34 per cent. 
Reduction in area ra | oe a we Reduction in area me ‘4 oe 6 ,, 
Tenside .. <s ‘“ a ée 0 Tenside .. te m : 3 
Impact (Izod relative) .. ‘ 6.9 Impact (Izod relative) .. 1.6 


Vittorio Emanuele and San Marco class of ships, addi 
tional. sums to proceed with the construction of two 
battleships of the Dreadnought type, one scout, and 
eight sea-going torpedo-boats. One of the Dreadnought 
battleships is on the stocks at Castellamare, and the 
other is to be built at Spezia. Measures are being taken 
to complete these two ships in a period of three years. 

Irattan Navy.—The Bollettino delle Finanze believes |The scout will be built in Venice Arsenal, on the designs 
that the forthcoming navy estimates for 1909-1910 will | of Naval ineer Truccone. The eight torpedo-boats 
include, besides the sums required for completing the | will be ordered from private yards, 


Mr. Jude, the particular series here referred to being | 
a collection of one hundred. The Izod test was 
adopted in these series, because of the generally hard 
grade of the steel. | 
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‘““ENGINEERING” ILLUSTRATED PATENT 
RECORD. 


Comrpirtep sy W. LLOYD WISE. 
ABSTRAOTS OF RECENT PUBLISHED 
OATIONS UNDER THE AOT OF 1907. 


atent on any of the 
ELECTRICAL APPARATUS. 
1502. G. Hookham, and Chamberlain and Hook- 
ham, Limited, Electricity Meters. 
(1 Fig.] January 1908. —' invention relates to electricity 
motor meters in which an armature revolves in a mercury bath. 
In such meters. it is customary to seal up the mercury-chamber 
while the meters are in transit, to prevent loss of mercury. This 
is effected by means of a tube surroun the armature spindle, 
— 80 arran; that it may be extended telescopically until its 
per edge against a valve-seating carried by the arma- 
indle. In manipulating this valve it has been found that 
the air necessarily included the extended upper portion of 
the tube is liable comet transferred to the armature chamber and 
prevent regular uniform working of the meter. The object of 
the present invention is to overcome this vantage. The 
invention consists in providing an additional space for earn G 
forming part of, or in connection with, the main mercury bath 


O 


ho 




















(502) 


and eo arranged that the mercury may be forced out of it as the 
telescoping tube extends, so that the tube is ke A always full of 
mercury until it meets the valve-seat forming A 
sage a is provided in the upper wall of the mercury- “chamber b. A 
plunger ¢ works in this passage a, and is connected by a link d 
with the outer end of a lever e, pivoted at f; the inner end of 
the lever e is connected to the arm g, by which the telescopi ing 
tube A is raised and lowered. The raising of the arm is effec! 
by the spring &, which holds the arm and the tube / against the 
soft washer on the armature l. The arm g is moved down- 
wards to free the spindle by means of the rod m. It will be seen 
that when the telescoping tube A is raised, the plunger ¢ is cor- 
———ae lowered into the mercury-chamber, and the area of 
he passage @ is such that the aoe displaced from the main 
pe an oa is just sufficient to fill the increased space due 
to the raising of the tube. (Sealed November 12, 1908.) 


us, 

motors. [1 Fig.) November 23, 1907.—This invention relates 
to improvements in electromotors, whereb by they may be started, 
and their direction of rotation reversed, without danger of causing 
a sudden increase of potential which inight endanger the motor 
or the conductors, and whereby the speed of rotation can var, ry 
with the load in a more satisfactory manner than is the case wi 
series and shunt motors usually employed. The invention con- 

sists in a special form of —— winding, in which alternate 
niagnet- cores carry series coils, and the other alternate cores 
carry shunt coils. 1 are the cenductors, 2 the series coils, and 3 


; 
Pusey 5 | 


; f 
WW 


7 
S 
om = 


the shunt coils. The current flows P nranan w the coils in such a 
direction that the poles become north and 
poles. The armature is 
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the series windings will be small, while, on 
current in the shunt windings will be be relatively strong. 

on the other hand, the motor runs under load, the current in the 
series coils —_ increase while the current in ‘the shunt 
decrease, and relation between the two windings may be 
oajuaetlinmnine wuaeuide that th e of the motor will vary 
with the load in a predetermined manner : for instance, sd 


the motor runs with the same speed for any load, or on tant the 








motor runs with a 


approximately reciprocal to the load. If 
windings is s 


4 
3 


series wind: adjusted in suitable 
ble to start — motor without the 
resistances, or even to suddenly reverse the 
ion of the meter, ‘without any resistance being 
(Accepted September 16, 1908.) 


c. C. Garrard and Ferranti, Limited, 
Hollinvwe od. Control = alee ok {8 Rat) August 81, 
1907.—This invention relates to are arranged to 
close or open an auxiliary tri Sat en tan coruniien ot 
an abnormal electrical state in the controlled circuit, and more 

icularly to that kind o? relay in which a eS is 
interposed between the commencement of the abnormal state and 
the opening of the controlled circuit. The extent of this time- 
os is often od - relat te ad _— type which ope’ ; —— 

ee weight by ng length ot vel 

ied weight. The invention consists in a relay in 

which the time-lag is obtained by winding up a divided weight so 
arranged that under normal itions of the clout part of the 
weight is wound up, while on the occurrence of abnormal 
tions the whole weight is-wound up through a etermined 
distance before the circuit is broken. In the form illustrated, the 
weight is made in two a, b, the lower one b of which is 
secured to the end of the cord on which it The upper 
yest a of the weight slides loosely on the cord, 

adjusting movement being carried out by moving 
platform d, carried by a slide ¢, adapted to 

tions in the bracket S. The two of the weight are so 

ensioned that the lower one } is wound up by means of the 
disc g, operated by the electro-magnetic device h under the 








normal current in the circuit. The weight b, under normal 
current, is then brought up nst the lower side of the weight a, 
where it remains until an abnormal condition occurs in the con- 
trolled circuit. The position of the upper of the weight a 
therefore determines the effective travel. e eS 
nst a lever i, which carries a t j, the 
apted to come into contact with a fixed contact k iter t the 
weight has been raised through a certain distance. On connection 
being made between the contacts j and k, the circuit is closed 
through a trip-coil, which operates in any suitable manner to 
break the controlled circuit. The exact time-element at which 
the arrangement is set may be conveniently indicated by means 
of a scale m opposite the end of the platform d. It will be seen 
that when no current, or a current below normal, flows through 
the relay, the lower part b of the weight falls away from the upper 
t a, and keeps the cord taut, preventing the same from 

ng entangled in the mechanisni of the relay. If the weight, as a 
whole, were moved to adjust the time-element, either the tion 
on the cord to which it is fixed would have to be altered, which 
is very incovenient, or the cord would be slack when little or no 
current passes through the seg, with consequent danger of 
entanglement in the mechanism of the relay. It is arranged, 
however, that a ont and meeney than the normal is sufficient to 
lift the lower weight, us the effective a. and extent of 
the time-element epende = ‘the ey of the upper part of the 
weight only. (Sealed November 19, 1908.) 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 
Otto- Com: 
London. (Dr G.m.b. H. 


Coke-Oven 
pany, Limited, C. Otto and Co., a 
ausen a/Main, Germany). Gas Man {1 Fig.) 
June 15, 1908.—This invention relates to the removal of tar from 
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1 7 
is will 
too hes poems of se b—- coke-ovens, gas-retorts, or the 
like. For ped yan bs are caused to pass an 
that | injector fed wi Tipehhablo gus gas tar with ammoniacal liquor 
containing tar, or with both. This injector fulfils the double 





a ¢ freeing a 2 ~ from the tar and a prs the 
ie econom vantage of using @ tar-injector 
resides in a the fact that the tar from the 





er @ is the aot 
e pump ec. In ng, 
injector, is a spi = cones cunesed 
the b. .B 


which enters the 


pe 'y ie sprayed on to the parte 
t = injector, and the rien of ek tar washed tc 
tar injected thro a, together with 

ay th WF goa. poased daw the clit k natthe cone 

box &, and os mech of it as ie required flows back to the pump c 
through pipe m. The pipe n serves for drawing off excess of tar. 
Des passes away through the main d. (Accepted September 23, 


Pegged. ug o ewenggee: 


Ape Woolwich. Recoil Mecha- 
ws (3 Shige Apri] 23, 1908.—This invention relates to gun- 
carriages or Object of the invention is to ensure 
the running out cout ot t e “$= othe a definite a in order Fm 
the mechanical ice may resume its 
relatively with Bs firing trigger or lever, and and-te te ea end ms 
invention consists in constructing the control-ram in > a 
manner that when the gun is run out to a certain > 
oye end for ‘tp oe of the liquid f¢om the control-cy =-4 
tem enlarged, so that the fun may complete its 
practically wt on checked. a indicates ber of the 
ffer, which chamber in this case is formed in the dem ey bh 
of the buffer, the piston-head being secured to the cradle of the 
gun, 80 that it does not recoil. ¢ ‘oh the cylinder in which the 
piston-head works, and d is the control-ram which enters — 
control-chamber, the ram and cylinder being fixed together, and 
being connected to the breech end of the gun, so as to recoi 
therewith. The control-ram d, which is made tapering, 80 that it 





gradually closes the aperture e in the piston-head b, is, at that 
part which is within the aperture e when the gun has nearly come 
= rest, toed in diame with flate /, f, or with grooves or the like, or 
diameter, so I nde when this —< of = ram enters the 
a po and of the of the 
tiquid rom the counveh- chamber a will be A+ A hen a gun 
recoils on firing, the control-ram d is completely withdcawn from 
the chamber a, into which liquid from the buffer cylinder ¢ will 
flow through the opening e after recoil ; and when the gun is 
running out to the firing position, the control-ram d re-enters the 
ber a, and, owing to its tapering form, ually reduces the 
area of opening ‘in the aperture ¢, through which the liquid in the 
chamber @ has to escape, thus gradually bringing the gun to 
rest within a short distance of the end of this movement. At 
this point, however, the flate /, /, or the like, by Pasting through 
the aperture e, increase the area of the passage for the escape of 
the liquid, so that the gun completes its stroke ~ practically un- 
checked. (Sealed November 19, 1908.) 


MINING, METALLURGY, AND METAL- 
4 WORKING. 


25,717. B. Abrahams and BA. E,W Loge. 
London. Moulds. (8 igs. ~R., November 20, 1907.—This 
invention relates to that metal moulds for r casting metal 
articles, the formation of which requires the use of a core, and in 
which the core may be changed accordi oe I purpose, that portion 
to be given the icle to be cast. yy 

creed lengitedioelie te in 





of the mould which holds the core has 
its inner face an undercut tapered ed e, and the cores, which 
are formed of metal, have a corresponding feather or rib on their 

















(2377 

under faces, so that when it is desired to substitute a core of 
different size or to that with which the mould is vided, 
the one core is wi wn from, the feather or rib of the 
desired core is slidden into, the said groove. 
—_. b is one side of the latter formed 

t groove b? in ite inner face for the 
Hb oof St Bocws 6 ws thee plates We 
vate a the plate d for closing the 
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774 
shown attached to the body a, but it will be understood that it | prevent oil from ing. Instead of epplying pressure direct MISCELLANEOUS. 
may be formed with or attached to the side b. If it be desired st the Fa 9, the pressure is lied to the outer ring 12. 
i st ring 12, which is bly made | _ 12,215. Albion Motor-Car Company, Limi and 
to obtain a casting having flanges, lugs, nat other proj ring is forced against the ng 1 ial te oe made | Be M , Nut 2 ra aod, on : 


thereon, suitable grooves or recesses may made on the inner 
face of the body a. The of the mould are shown provided 
with bored lugs d! to enable them to be firmly secured together 
by pins. When using the mould, the same is turned on end 
and the molten metal is poured into the space e. (Accepted 


August 5, 1908.) 
, Limited, 


the slag when pouring, and 
whereby, in case the metal should set in the ladle, 
be taken out to allow the mass to be removed. According to the 
invention, the ladle is made cylindrical, instead of somewhat 


Fig. 











Cc Sensei deme tiatins Gillin’ o- 
voy acs 


ring, a8 is usually the case, and the bottom of the ladle 
is made of cast iron, and is applied by means of bolte or other 
detachable fastenin; @ indicates the wall of the ladle, and l 
is preferably made of cast iron, and con- 
nected to the walls by a series of bolts c, c, so that it can be 
readily removed. d is the usual baffle, which at the two ends is 
riveted or otherwise secured to the wall a by set-screws. With 
this construction, if the metal in the ladle should set, the removal 
of the bottom b will allow of the mass being removed. (Accepted 
September 9, 1908.) 


MOTOR ROAD VEHICLES. 


25,772. W. A. Stevens. Maidstone. -Elec- 
tric Cars. [1 Fig.) November 21, 1907.—The object of this 
invention is to ensure that the two motors of petrol-electric cars, 
in which series parallel control is used, shall each take — 
mately the same amount of current when in parallel, and further to 
prevent one machine from running as a dynamo, thereby as 
an undue strain on the other ine. A, A! are the series coils 
of the motors. Each electric motor has in series with its arma- 
ture C, CO! an additional field-magnet La riee | B, B! of compara- 
tively few turns to that of the main field-coil. A, B, and C are 











@5,772) 


the total windings of the one motor, and A}, B!, and C! the total 
windings of the other motor. The object of the additional field- 
windings is to strengthen the fields when the armature is oamng 
as a motor by the cumulative action of the main and additio 
windings ; but should the armature run as a dynamo, the field 
would be weakened by the differential action of the additional 
coil, which would then be carrying a reversed current, cnd there- 
fore the tendency of either armature to generate current would 
be counteracted by the quent kening of its own field. 
(Accepted September 28, 1908.) 


RAILWAYS AND TRAMWAYS. 


18,913. E. Peckham and C. B. Miller, London. 
Axile-Boxes. (6 Figs.) August 22, 1907.—This invention 
relates to axle journal-boxes for railway vehicles, the object of 
the invention beng to provide means pon nt gf the box with little 
attention remains for a considerable period hermetically closed, 
thus preventing the escape of oil or other lubricant from the box, 
and thsd to prevent the entrance of dust or it. In carrying out 
an embodiment of the invention, a casing 1 having at its rear end 
a rectan; chamber 2 is employed. The inner wall of the 
chamber is provided by the partition 8, and the outer wall by an 
additional housing 4, which ~_ be bolted to the casing proper. 
To ensure perfect closing of the opening for the axle 5 in the 
partition 8, the outer surface is machine-finished. The interior 


» @) 


of the housing is square or rec’ in shape, and has a depth 
no greater than required to provide sufficient space to receive the 
and means employed to tighten the latter. The 








of softer material, a Dmg ges an 
axle over the lining 8. The said opening may be slightly 


tapered, and the thickness of the collar 8 oppositely tapered in 
order that pressure may be ied to close and force the collar 
around the axle. The packing-ring .11_ bears t the ring 12 

side of a wedge or wedges 13 


and also against the perpe 
which bear against and slide on the ‘outer wall of the chamber 4. 
When two wedges are employed, one is dropped into place over 
the axle through the open top of the chamber, and the other 
wedge is inserted from below. e Wi are forked or divided 
to straddle the and are each pro with horns 14, which 
a ap above below the journal-box outwardly, the horns 
ing connected together by bolts or other adjustable tightening 
devices. It will be understood that when the wedges are drawn 
er and blide over each other the - and packing 
be forced into closer contact with the axle and against 
the surface of the ition 8, and thus prevent the escape of any 
oil from the box, (Accepted August 26, 1908.) 


5769. G. H. Sheffield, N \" 
Underframes. [14 Figs.) March 14, 1008. This invention 
relates to the construction of the underframes of railway vehicles 
of the type having two outer sole-bars connected by cross-bearers 
and a central longitudinal terminating on the bearers nearest the 
headstocks and having diagonal braces connecting the former and 
the latter, and the invention consists in forming the cross-bearers 
as continuous girders extending from one sole-bar to the other 
and the cen’ longitudinal in sections intermediate of the sald 
cross-bearers. The two sole-bars a are connected by a number 
of continuous cross-bearers b, placed at suitable distances apart 
80 as to transfer the load more directly to the sole-bars a, only a 
single inner longitudinal c being employed in addition to the 
sole- The longitudinal c is made up in short lengths joined 
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to each cross-bearer ) by brackets and Bogie, although in 
some cases it may be arranged at a lower level to pass underneath 
the. cross-bearer. Draw-springs are arranged in pairs to abut on 
the main cross-bearer, one spring or nest of springs being on each 
side of the central member c. Each spring is fitted with a short 
draw-bar connected to an equalising lever, to the centre of which 
a main draw-bar is attached. The headstock is supported 
against buffing-shocks by means of the sole-bars a and diagonals h, 
the ends of the diagonals being brought close to the middle point 
of the main cross-bearer, where it is supported by the middle 
Ly wg c. In this way avery s:rong joint can be obtained 
at the junction of the diagonal A, the end of the longitudinal c, 
and the cross-bearer b. This is important, since the draw-bar gear 
is mounted at this point and to bear the tractive force 
exerted by the draw-bar. (Sealed November 19, 1908.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


11,006. W. G. Wrench, G w. Valves. (2 Figs.) 
-_ 21, 1908.—This invention relates to pressure-reducing valves, 
it has for its object to provide a valve of such constructon as 
shall be adaptable, by swivelling or slewing on the axis of either 
component part of its external casing, to fit easily, conveniently, 
and compactly within or round about any corner, with all its 
pine connections at any angular degree required, while being 
ight, strong, reliable, and efficient, and, owing to its globular 
formation, offering a minimum of external surface for radiation 
of heat. The casing A of the valve isof globular formation, being 
formed in two hollow = joined together at the middle 
by flanges Al, between which is secured a ring B, having formed 
on it a seat for the valve C. The fluid inlet A? is formed in 
one of the semispheres, and the outlet A? in the other, and 
the two body parts are capable of being slewed round on the 
valve-seat ring at any relative angle to each other, limited by 





the number or x of the bolts used for securing to- 
gether the of the casing, so that the pipe-connection be 
readily le at any angle to suit the location of the valve, thus, 
in large measure, 0! the cost of obstructive bends in the 
copper or other piping. valve C is of er area than either 
the admission or outlet orifices, so as to ob’ undue lift at any 
= and it is pressed towards its seat by a spindle D, whose 
wer end fits loosely in a socket on the upper side of the valve, 


king devices, 
pore J which it is to employ is to fit the | and whose wopee end, extending through 9 ate gaeing gland 
[ateriot a0 as to prevent turning with axle, and consists of a | in the crown of the globular casing on the reduced pressure side, 
formed packing sheet 7 of a square piece of leather. The packing | is acted on by a spring F, adj to suit any required pressure 
sheet 7 is provided with an opening for the axle, and the edges of | by a screw fi a crosshead H secured by pan Dg a on the 
this opening are turned out to form a collar 8 encircles the | casing A. An or relief valve J is also provided, having its 


wi 

axle. A square or rectangular-shaped metal plate 9 is provided 

having ois Somat recess 10, in which is seated split wede-she ped 
11 and 12 of rubber, wood, or other suita’ 

pits Di alpped over the collar 8, and is capable of forcing the 


eather packing 7 against the surface of the partition 3, and thus 





seat in the crown of the casing A, and is held one y oars K 
similarly adjustable by a screw fitted in the ead, which 
thus does duty for both springs. A connection is also provided 
for a pressure-cauge M! to indicate the reduced working pressure. 
(Accepted September 28, 1908.) 


1908.—This invention has for its object to provide a simple and 
effective locking device for nuts. The nut-lock of abase A 
having bent-down poor ony BI, ted to engage a recess in, 
or the edge of, the art te which the bolt, the nut of which is 
to be locked, is applied. The base is of such form that when 
folded at one side ite upper forms a resilient up-springing 
blade C. In this blade is an aperture, the edge of which, remote 
from the point of folding and anchorage D, has in it a series of 
serrations E adapted when the blade, which is set with a tendency 
to spring away from its base, is in that position to engage which. 





ever corners of the nut which may be adjacent to it. In Fig. 2the 
device is shown in ition, a nut being indicated by dotted 
lines, and it will be seen that in order that the blade C may clear 
the nut when pressed closely to the base A, the latver has its faces 
removed, forming a cylindrical part G, of a depth equal to the 
thickness of the le C. Instead of reducing the nut, a washer 
equal in thickness to the blade may be inser’ between the nut 
and the base. In operation, the lock is placed in position “on the 
bolt, so that its holding device prevents rotation of it, the blade C 
is then pressed down, the nut screwed up, and the blade released, 
whereupon its serrations E engage the corners of the nut, or, in 
any case, are ready to do so upon the slightest backward move- 
ment thereof. (Sealed No 19, 1908.) 


13,526. anatase, Bcleniine Instrument 
Company, Limited, Cam’ E § ohmann and Maurer 
Manufacturing Company, Rochester, U. —_. Thermostatic 
tors. [2 Figs.) June 25, 1908.—The t of thermo- 
static regulator to which this invention ly applies com- 
prises in general a casing which encloses a valve for controlling 
motive fluid employed for operating a heat-controlling device, 
and thermostatic elements comprising a tube and a bar contained 
therein, the said tube and bar being composed of materials 
having different coefficients of expansion, the said elements being 
arranged to be received in hot water or other fluid, the tempera- 
ture of which is to be regulated, and in their differential expan- 
sion and contraction to operate the valve contained in the casing. 
3 is asocket member adapted dto a liquid-holding 
means. Secured to the member 3, and projecting longitudinally 
therefrom, is a tube 5, which constitutes one member of the thermo- 
stat. The tube 5 is closed at its outer end by a cap, and a rod 7 is 
contained with the tube,. the outer end of the being arranged 
in contact with the ca The rod 7 comprises the other 
member of the thermostat. The rod 7 and tube 5 are composed 
of materials having different coefficients of expansion, whereby 
the relative movements between the inner ends, upon contraction 
or expansion, may be employed to operate valve mechanism. 
The valve mechanism is mounted in a casing 8 secured rigidly to 
the member 3 at one end, and at the other end provided with 
an outwardly-flared portion 9, constituting an at shell 
for a dial-plate 10. A stem 18 is adjustably mounted in the 
casing &. e stem 18 carries a valve 15, the stem of which is 
mounted concentrically in a central bore therein. The end of the 
stem 13 is finished off in the form of a valve-seat, the face of the 
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valve 15 being fitted thereto. The valve 15 is held normally 
against the end of the bar 7, so that it shall partake of the move- 
ment of ti end of the bar. A pin, secured to the stem 13 
and extending across the bore thereof through a slotted portion 
in the stem of the valve 15, limits the outward movements of the 
valve 15, so that the valve will be held in position at all times. 
Adjustment of the stem in the casing 8 will effect an adjustment of 


the valve with yt to the thermostatic operating mechanism 
therefor, ——_ same may be caused to — at the desired 
temperature, an indicating hand is provided upon the stem 13 


which may be employed to register with graduations on thedial-plate 
10 to correctly indicate the temperature at which the valve will be 
operated. The valve-casing 8is provided with an inlet connection 
20 and an outlet connection 21. The inlet corinection is provided 
with a port which leads to a chamber 23. The connection 20 may 
be connected with a constant supply of motive fluid, which, when 
the valve is raised from its seat, will from the chamber 23 
along the stem of the valve 15, through the bore of the stem 13, 
thence through a passage near the base of the bore of the stem 13, 
to the exterior thereof. Thence the fluid will pass into an annular 
chamber formed between the stem 13 and a follower 25. The 
follower 25 has openings therein, through which the fluid will then 
[aes the same passing thence through an annular chamber 
lormed between the follower 25 and the inner walls of a central 
bore in the casing 8. Thence the motive fluid will pass into the 
connection 21, from which it may be conveyed to a motor or any 


other device to be o) Packing is provided above and below 
the follower 25, the follower disposed freely between the two 
lote of packing, and a gland a nut are provided for preesing 


the packing firmly into place. From the foregoing it will be seen 
that both of the packings can be inserted from the outer end of 
the casing without dismantling the instrument or breaking the 
pipe-joints of the connections 2 and 21, and both of the packings 
may be simultaneously adjusted by manipulation of the gland and 





nut. (Accepted September 23, 1908.) 
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THE SCOTSTOUN WORKS, GLASGOW, OF MESSRS. YARROW 
AND CO. LIMITED. 


(For Description, see Page 775.) 
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MESSRS. YARROW’S NEW WORKS ON 
THE CLYDE. 


Tue essentials to economy in manufacturing have 
reference to (1) the selection of locality and site 
for the works ; (2) the distribution of the shops on 
the site; (3) the design and construction of the 
buildings and the appliances for handling material ; 
and (4) the suitability or adaptation of machine- 
tools to their work, and the position of each relative 
te the progress of manufacture. In addition there 
is, of course, the dominating influence of the effi- 
ciency of the personnel, alike in respect to initia- 
tive, to design of the productions, and generally to 
the fecting of organisation and management, 
which latter embraces the supervision of costs. In 





taking Yarrow’s new works at Scotstoun on the 


evolution of the high-speed reciprocating engine 
which has yielded such favourable results in power 
per unit of weight. Twenty years ago the reciprocat- 
ing engine, with 130 lb. to 140 lb. steam pressure, 
gave a horse-power per 0.65 cwt., whereas to-day 
the weight is only 0.42 cwt. per horse-power, and 
for internal-combustion engines only 0.2 cwt. per 
horse-power. Included in the weight is, of course, 
the shafting, but not the auxiliary machinery. This 
result has been largely influenced by the increase 
in steam pressures, and the water-tube boiler has 
contributed considerably to this end, while directly 
and materially reducing the weight. Mr. Yarrow 
introduced his design of express straight-tube 
water-tube boiler in 1890, and since then succes- 
sive improvements have been made, although the 





essential principle has continued the same, having 


events, that London is unsuited for such manufac- 
turing works. The dominating cause for this and 
other similar migrations of factories from London 
has undoubtedly been the socialistic tendency of 
municipal government, involving, as it has done, 
heavy rates and increased cost of living.’ Thus 
apart from direct establishment charges, a higher 
rate of wage has to be paid to welhew in the 
Metropolis than to their equally efficient confréres 
in the provinces, without the worker profiting in 
the balancing of household accounts. It has there- 
fore become ni for manufacturers in London 
to move to localities where the Socialists ‘‘ cease 
from troubling” and the municipal reformer is “at 
rest,” or, as nearly so as is ible, in this age 
of ‘‘ triumphant democracy.” The-provincial towns 
are beginning to realise this trend, and have 
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Clyde as an object-lesson for illustrating the reali- 
sation of these essentials regarding matériel, we 
may neglect the requirements necessary to efficiency 
in the personnel. The reason is, we think, obvious, 
since Messrs. Yarrow and Co. have achieved 
a reputation far beyond Britain for success in 
the attainment of guaranteed conditions, often of 
great severity, as well as from a purely financial 
standpoint. Moreover, our review of the scheme 
evolved at the new works to fulfil the essentials 
from the material point of view, of themselves 
reflect directly and convincingly upon the efficiency 
of the personnel. 

As is well known, Mr. Yarrow, when he first 
began marine work, as far back as 1868, in conjunc- 
tion with the late Mr. Hedley, who remained in the 
firm for 10 years, established his factory in London 
and continued to prosper for many years, steadily 
increasing the scope of operations to include not 
only high-speed pleasure craft, but war vessels, 
the first torpedo-boat being constructed by the firm 
as long ago as 1872. By close application to the 
problems of stresses he has contributed largely to the 
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been approved by the tests of time. This type of 
boiler is now largely adopted, not only for small 
high-speed craft, but for every type of warship, 
and the result has been to greatly improve the 
efficiency and to reduce fuel consumption and weight. 
Thus even in our armoured high-speed cruisers the 
proportion of weight for all machinery has been 
reduced from 2.2 cwt. per horse-power twenty 
years ago to 1.77 cwt. per horse-power now for 
reciprocating machinery, and to 1.43 cwt. per horse- 
power for turbine machinery, for which latter the 
water-tube boiler is particularly suitable. 


Tue Cuorce or Locariry anp Srre. 


While marked progress was being made from the 
scientific standpoint, the economic condition, so far 
as the London works were concerned, was not im- 
proved. Eight — ago Messrs. Yarrow completely 
reconstructed their manufacturing works at Poplar, 
a proceeding which involved considerable cost. 
That they should within five years of this recon- 
struction decide to change the locality established 
the conviction of one experienced firm, at all 
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organised departments to induce manufacturers 
to establish works within their respective boun- 
daries. Even Glasgow, with its great industrial 
activity, has recently entered upon this growing 
propagandist movement. There is some hope 
that these bureaux may be the indirect means of 
awakening municipal authorities to the necessity 
of encouraging industry and capitalists. 

Messrs. Yarrow chose the Clyde after very 
exhaustive inquiries into the possibilities of various 
districts, and it is worth noting a few of the 
economic results, as they may be some guide as well 
as encouragement to others in the selection of new 
localities for factories. The rental of ground in 
London is 1001. per acre per annum for riverside 
sites, whereas in the stretch of the River Olyde, in 
which Messrs. Yarrow have found a site, the 
firm bought the land outright for 501. per acre. This 
rate has since advanced in two years, owing to 
the demand, to about 1001. per acre. Rates in the 
Poplar district are 12s. in the £, whereas in the dis- 
trict chosen the amount is only 5s. in the £; and 
even were this area ultimately embraced by the 
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city of Glasgow, there would still be a gain, as in 
Glasgow the rates are only about half what they are 
in London. The charge for land, and the rates, 
directly affect also the purchasing value of workmen’s 
wages, and consequently time and piece rates are | 
less on the Clyde than in London by more than | 
10 per cent. What is of even greater importance | 
is that in the Scotstoun district, which is in the 
county of Renfrew, there is no crowding. The 
surroundings are salubrious, and the climate in- 
vigorating, while within tramway communication 
there are to be found all the unexcelled educational 
and recreative advantages which the city of Glasgow 
affords. 

In selecting the site at Scotstoun, which is 
5 miles west of Glasgow, and on the north bank of 





the River Clyde, Messrs. Yarrow took into con- 


engineers carried out schemes for confining the 
River Clyde to such a channel as would ensure 
deeper water in the harbour of Glasgow. Difli- 
culties thus created in respect to foundations were 
easily overcome by piling. Although so near the 
harbour of Glasgow, the river is sufficiently wide 
for all purposes, being 500 ft., and as the building- 
berths are set at an angle of 50 deg., no difficulty 
will be experienced in launching the longest vessels 
of the type constructed by Messrs. Yarrow. The 
depth of water at low tide opposite the works is 
23 ft., and when one remembers that the largest 
battleships and cruisers in the British Fleet have 
been navigated through this reach of the Clyde, at 
high water of course, it will be understood that 
the waterway conditions are suitable. 

The site from roadway to river is approximately 


and the relation of the workshops to the building- 
berths and fitting-out basin. In planning the 
works the first consideration was to ensure adequate 
supervision and easy communication between the 
various departments. The general offices are cen- 
trally situated at the main entrance, where, by the 
way, Messrs. Yarrow have introduced somewhat of 
an innovation in Scotch works by providing an 
ornate approach, with shrubbery on each side of 
the entrance. The office of the chief is arranged 
to command a view of practically the whole of the 
works, being in the centre of the area of the yard, 
with a bay window, from which observation can be 
made around an angle of 180 deg. At the same 
time there are at the rear doors of communication 
from his room into each department in the general 
| offices. Similarly, the chief of the boiler and ship- 
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Fia. 3. Onross-Section or Piaters’ SHED. 


ssible influence ; but the decision 
large measure by the great ad- 
vantages of the unequalled measured mile at Skel- 
morlie for the trial of steamships, since there 
is relative freedom from interference by tidal 
currents and storms, and theré is great depth of 
water near to the shore. The close proximity of 
the works to the iron and coal district was also 
important. Another influence was the existence of 
two railway lines within a few yards of the site, 
ensuring reasonable rates for the transport of mate- 
rial. As an indication of the comprehensive nature 
of the investigations made, it may be stated that 
rainfall records over a long period of years were 
examined, and Scotstoun, probably because of the 
configuration of the hill country adjacent, showed 


sideration ever 
was we me g n 


to better advantage than other districts within but 
a few miles of the site selected. The ground was 
suitable, although in some places soft, as it was 
partly ground made-up when several of the early 





700 ft., and the river frontage now embraced by 
the works 820 ft. This gives an area of 12 acres, 
excluding the new street formed along the land- 


ward boundary. Messrs. Yarrow have purchased 
additional land to the east of their works, which, 
excluding the new street width, extends to 10.95 


acres. is may be used to meet any further de- 
mands, as on this site additional building-berths 
may easily be arranged. Indeed, the boiler and 
engine machine-shops have been designed to pro- 
duce the machinery for the ships that may be con- 
structed on a greater number of building-berths 
than the eight now in use. The output of the yard 
could thus be greatly increased, without delay, 
when the demand justifies it. 


THe DisTRIBsuTIoN oF SHoPs ON THE SITE. 


The plan of the works on page 775 (Fig. 1) and 
the view from the river on the present page (Fig. 2) 





show the general arrangement of the establishment, 





building department, Mr. Crush, and the chief of 
the engine department, Mr. Marriner, has each his 
office located at the corner of the building over 
which he has supervision, and these also have bay 
windows to facilitate observation of the works. 
They have also gangways within the building, to 
afford as clear a view as possible of the boiler and 
engine machine-shops respectively. The boiler- 
shop, it will be seen, is to the east of the main 
entrance, and the engine-shop to the west. This is 
consistent with the aim of keeping all boiler and 
hull work to the east, and all engine work to the 
west of the entrance and basin. The building 
berths are to the east of the basin, and adjoining 
them are the platers’ sheds and other auxiliary 
de ents associated with the construction of the 
hulls. Asis well known, Messrs. Yarrow construct 
a large number of shallow-draught steamers which 
are exported in sections, and arrangements have 
been made for the fitting together of these vessels 
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in a large open space between the boiler-shop and 
the platers’ shed, and this space is commanded by 
a 7-ton overhead crane travelling on a gantry (see 
Fig. 10, on Plate XLIX.). To the west of the basin 
there are, in addition to the engineers’ machine- 
shops, a large smithy, the pattern-makers’ and 
joiners’ shops, and several auxiliary departments. 

Special care has been exercised in order to reduce 
to a minimum the handling of materials. In the 
old days, when this was done by steam locomotives 
or travelling steam-cranes, or when the motive 
power for cranes and machine-tools was from a 
central steam station, transmitting power through 
shafting, there was not the same possibility of 
checking the wastes with electric drive and diagrams 
of current consumption. Nor was there incentive 
to economy, as it was not possible to vary the 

wer output to suit ever-varying demands. In 
Goon, Yarrow’s works, as in many new estab- 
lishments now, electricity is taken from the mains 
of one of the large public companies who supply 
current in bulk, so that there is at onca an incen- 
tive to economy as well as a check on waste. The 
cranes and the distributing plant have been propor- 
tioned to suit the special ‘be of work which was 
carried on by Messrs. Yarrow in London, and which 
they intend to carry on at Scotstoun—that is to say, 
the building of torpedo-boat craft and shallow- 
draught steamers, turbine machinery, internal- 
combustion engines, aud Yarrow water-tube boilers. 
The firm have been able to determine with close 
approximation the possible lifts in the various shops, 
and experience has further established the most 
convenient arrangement of tools, so that there will 
be the least possible traversing of heavy jobs by 
cranes. The largest cranes in the main bays of the 
boiler and engineers’ shops are of 50 tons lifting 
capacity, while in the adjacent bays of the two 
departments there are 20-ton cranes. Throughout 
the works, however, the ruling load is from 5 to 
7 tons. There is a 50-ton overhead traveller at the 
fitting-out basin, which, as will shortly be described, 
is entirely covered with a glazed roof, so as to 
enable operations to be carried on in inclement 
weather. There are, further, 7-ton and 5 ton jib. 
cranes, travelling on the standard railway track. 

The railway system is well shown on the plan. 
The provision of a circular track in the centre of 
the works, with an arrangement of junctions, was 
provided so that whether the train entered the 
works from the railway siding with the locomotive 
in front or at the rear, it could be changed to the 
front or rear at will, in order that the load might 
be backed into any of the shops, without the engine 
entering. A narrow-gauge railway has been 
adopted, as experience at Poplar showed that it 
greatly facilitated the work, especially on the build- 
ing-slips. It is used largely in the movement of 
material from the angle and — to the 
platers’ sheds, and also serves the various drilling, 
shearing, and punching machines. 


Tue Deston or THE BuILpINGs. 


In the construction of the shops, which was 
entrusted entirely to Sir William Arrol and Co., 
Limited, as a consequence of experience with their 
work at Poplar, there was the same care to ensure 
efficiency. All the buildings, with the exception of 
the joiners’ shops, are of the self-supporting steel- 
framed type, with 9-in. brickwork built into the 
framework to form the outer walls. The of roof- 
ing adopted for the larger shops, as shown in the sec- 
tional drawings reproduced on page 777, Figs. 4 and 5, 
is the cantilever type suppo by internal cross- 
girders at the ridges, which are in turn |e secured 
to the gantry columns placed 30 ft. apart, the whole 
covered with }-in. glazing. This type of roof has 
more rigidity and stiffness than the ordinary ridged 
type, and is better able to withstand the severe 
racking stresses due to high-speed electric cranes. 
Suitable diagonal bracing in a horizontal plane is 
fixed between the columns at the level of the 
bottom horizontal member of vhe roof girders and 
roof trusses to assist in distributing local forces 
from the cranes and side wind, and to line up and 
—_— the buildings. Where ridged roofs were 

opted, as in the platers’ shed (Fig. 3, page 776), 
the two trusses at each end are braced together on 
the rafters, to prevent overturning from end wind 

ressure. The outer walls of the engineers’ shop, 

oiler-shop, and smithy are formed of 9-in. brickwork 
in 2 to 1 cement mortar, built into the vertical and 
horizontal steel framework. This form of covering, 
although little more costly, when upkeep is con- 
sidered, than substantial corrugated sheeting, has 





many advantages. The workshops are kept warmer 
in winter and cooler in summer than with corrugated 
sheeting, while the reverberation of sound is almost 
eliminated. With the glazed roofs, Jight painted 
steel-work, and whitewashed walls, the workshops 
present a light, comfortable, and graceful appear- 
ance internally. 

The engineers’ and pattern shops are heated by 
radiators. These are of the surface type, with cast- 
iron gilled pipes, supplied originally for Poplar by 
Messrs. Kérting Brothers, Limited, London. In the 
larger shops steam-supply pipes are carried close to 
the glass of the roof. In order to counteract the 
cooling effect of such a large surface, the radiator 
pipes are connected with these. A complete water 
drainage and air service has been provided, hydrant 
valves and pipe-hose being furnished at convenient 
points, while in the wood-working department 
special fire-extinguishing apparatus is provided. 

he May-Oatway automatic fire-alarms are now 
being installed and will connect direct to Partick 
Fire-Station. The lighting of the establishment 
also comes under this general classification, and it 
is noteworthy that while arc-lamps have been 
provided throughout the yard and shops, gas jets 
are still used at the machines, vice-benches, &c. 
In the main shops and building berths ‘‘ Excello” 
arc-lamps are used, in the wood-working depart- 
ment ‘ Koh-i-nor” lamps, and in the platers’ shed 
Verity’s enclosed arc-lamps. These use alternating 
current of 25 cycles. The offices are lighted by 
Crompton inverted arc-lamps using continuous 
current, but there are in addition a large number 
of alternating-current incandescent Osram and other 
lamps for use when the motor-generator has been 
shut down. : 


Tue Design or Macutine-Too.s. 


As to the fourth essential in the economy of 
manufactures— namely, the arrangement and design 
of tools to suit special conditions—reference will 
be made to some of the special machines which 
Messrs. Yarrow have devised more or less specially 
for their own manufactures when we come to de- 
scribe the engineers’, boilermakers’, and other shops. 


Tue Howu-Consrructing DepaRTMENT. 


In dealing in fuller detail with the respective 
departments we may begin with the reception of 
the material, which, when received by rail, is 
stored in racks, which are provided as follows :— 
Angle-iron racks to the eastward of the yard 
gantry ; plate racks in various parts of the yard; 
tube racks to the east of the wet basin, for the 
special use of the gas-fitters, who work in a portion 
of the east lean-to of the wet-basin building ; racks 
for circular and hexagonal bars required for bolt 
machines, at the west end of the engineers’ shops ; 
iron racks outside of the smiths’ shop and in other 
places ; and timber racks at the east side of the 
pattern-shop. The racks are thus convenient to 
the departments in which the stored material is to 
be used, and all the racks are covered with corru- 
gated-iron roofs. 

The space between the boiler-shop and the platers’ 
shed, which is commanded by a 7-ton electric travel- 
ling crane, 85-ft. span, constructed by Messrs. 
Broadbent, of Huddersfield, is illustrated in the 
view, Fig. 10, on Plate XLIX. The gantry on which 
this crane works is 330 ft. long, so that several 
vessels for shipment can be built simultaneously 
within the area thus commanded. This crane is 
also used for lifting plates from the racks on to the 
a railway trucks, on which they are run 
to the platers’ shed or building-berths. 

The platers’ shed, which calls for attention next, 
is illustrated by the section, Fig. 3, on page 776. 
It is 180 ft. long by 90 ft. wide, and 18 ft. 6 in. high 
from floor-level to the roof-ties. It is formed of 
two ridged roofs of 45-ft. span, supported upon 
columns at 36-ft. centres. The roof-ties are flush 
with the bottoms of the roof-girders, and are formed 
of channels to support a runway at apy point in the 
span. The walls are formed partly of 9-in. brick- 
work in steel framing and partly of corrugated sheet- 
ing. In this shed, at the head of the building- berths, 
there are the furnaces and the punching, drilling, 
and other machines in connection with hull con- 
struction. These are only of moderate size or 
power, as the vessels are remarkable more for light- 
ness than weight. The motor-driven machines 
include plate-bending rolls, punching and shearing 
presses, joggling-rolis, large emery grinders, grind- 
stones, and drilling-machines. Recently there was 
added a high speed saw for cutting rolled sec- 





tions cold. This saw, supplied by Messrs. Jos. T. 
Ryerson and Son, Chicago, U.S.A., is driven by a 
25-horse-power continuous - current motor. The 
diameter of the saw is 44 in., and it is fitted direct 
on the motor spindle. The motor runs at 1900 
revolutions per minute, so that the periphery speed 
of the saw is over four miles per minute. A note- 
worthy tool is a Britton plate-stretching machine, 
for pulling thin plates in order to take the buckles 
out of them, and so reduce the amount of ham. 
meriog required to flatten them. 

Messrs. Yarrow have found that the most eco. 
nomical way of drilling p!ates is by compressed air. 
The plates are laid on a rough table of planks, and 
a rolled-steel joist or beam is fixed at a suitable 
height above this table. Under a beam, about 
20 ft. in length, four or five drillers can work com- 
fortably, using ordinary pneumatic drills. The air- 
supply pipe is carried along the beam, and cocks 
are provided so that each man may connect t> the 
air-main by a short length of metallic hose. The 
air-supply, at a pressure of 100 1b. per square inch, 
for this and other work is supplied by five air-com- 
pressors, including two Ingersoll-Sergeant moto-:- 
driven air-compressors brought from Poplar, and 
two new motor-driven air-compressors and one belt- 
driven air-compressur, supplied by Messrs. Alley 
and McLellan, Limited, Polmadie, Glasgow. All 
the machines are compound, and the capacity of 
each is about 210 cubic feet of free air per minuts, 
so that the total capacity for the air-compressing 
plant ia 1050 cubic feet of free air per minute. 
Two air-heaters, supplied by Messrs. Fullerton, 
Hodgart, and Barclay, Limited, Paisley, are being 
installed, as, from tests which were carried out soma 
months ago, it is the opinion of the firm that there 
is considerable advantage in using heated air for 
pneumatic tools. This is more particularly true 
during the wet or damp months of the year. It is 
expected, too, that the use of heated air will very 
considerably reduce the cost of repairs on pneu- 
matic tools, as the wear and tear on these is, to a 
large extent, due to the presences of water in the 
air. 

The building-slips, eight in number, about 350 ft. 
long, and inclined at an angle of 50 deg. to the 
river, are not covered in. The riveting on the hulls 
is done by hand. 


Tue CoveRED-IN Basin. 


The vessels when launched are completed in a 
fitting-out basin, which is especially interesting, as it 
is roofed over, with a 50-ton traveller overhead, and 
lean-to roofs over the wharves on each side. This is 
illustrated in the drawings reproduced on page 780 
(Figs. 6 to 9), and by an engraving on Plate XLIX. 
(Fig. 11). The clear height above high water of 
ordinary spring tides is 663 ft., and the width over 
the centre of the crane-rails is 93 ft. The total 
length of the runway is 323 ft., and the rail-level 
for the 50-ton crane is 56 ft. above high-water mark. 

The roof, which covers a length of 275 ft., is of 
the cantilever type, covered wholly with ,',-in. 
glass, on Mellowes’ system, and is supported at the 
ridges by internal cross-girders 13 ft. deep, which 
are secured to the main columns at 55-ft. centres. 
The main columns are securely anchored to the 
dock-walls by long bolts, and the whole building is 
further supported by a 25-ft. lean-to roof on each 
side (Fig. 8). The sides above the lean-to roofs are 
covered with 18 W.G. galvanised sheeting, but the 
ends are open. It is the intention to fix a 
hanging screen at the river end if this is found to be 
necessary. A 50-ton crane with a 10-ton auxiliary 
hoist commands the area covered by this roof, 
and the crane-girders are continued about 20 ft. 
beyond the end columns over the railway track 
(Fig. 7), so that machinery, &c., can be lifted from 
the railway trucks and placed direct into the vessels. 

At the head of the wet basin there is an electric 
winch, by Messrs. Clarke, Chapman, and Co., 
Limited, Gateshead-on-Tyne, operated by a 10- 
horse-power alternating-current motor, and used 
for hauling boats into the wet basin. Provision 
is made for the addition of 2-ton mono-cranes on 
each side of the dock for handling light pieces on 
to the ships being fitted out. The basin is set at an 
angle to the river to facilitate the vessels getting 
in and out, and has been dredged to a depth of 
about 14 ft. at low water, so that the vessels will 
float at all states of the tide. 

The areas under the lean-to roofs on each side of 
the wet basin form shops, in which there is done 
plumbers’ work, drilling, copper-pipe and such other 
work as can be carried out more advantageously 
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close to the vessels than in the engineers’ thop. 


Time is thus saved, as the workmen do not need to | gall 


go to the last-named shop. One side of this lean-to 
is covered in for a length of 192 ft., so as to give 
protection against weather; but in the summer 
months it is intended to leave the lean-to open 
by removing the lower course of sheeting. During 
the winter months traffic to and from the boats 
in the basin is provided for by sliding doors in the 
screen, which separates the lean-to building from 
the basin. : ; 

The slipway to the west of the launching-slips 
and adjoining the basin workshops (Fig. 1, page 775) 
is intended for hauling up torpedo-boats, launches, 
motor and other boats, so that they may be over- 
hauled, or cleaned and painted. The slipway can 
accommodate boats up to about 100 ft. in length. 
The railway is extended down the quay, so that 
the locomotive jib-crane can be used for changing 
propellers, &c., on these vessels. 


MisceLLangous Surp-CoMpLeTING DEPARTMENTS. 


Of the departments concerned with the comple- 
tion of the vessels, first mention may be made of 
the blacksmiths’ shop, to the north-west of the 
basin, and therefore contiguous to the engine-work ; 
many of the smaller forgings are provided for the 
machinery as well as the hull. Thesmithy is 149 ft. 
long and 38 ft. 8 in. wide, and has a completely 
glazed roof of the cantilever type, with large venti- 
lators. As there are windows also in the side and 
end-walls, which are of brick panelled construc- 
tion, the interior is exceptionally well lighted. The 
equipment includes four steam-hammers, of 40 cwt., 
20 cwt., 10 cwt., and 3 cwt. respectively. 

The joiners occupy one end, and the pattern- 
makers the other, of a building 273 ft. 6 in. long by 
44 ft. 2 in. wide. The ground floor is formed of 
6 in. of slag grouted up with pitch and tar, upon 
which is placed 6-in. by 2-in. white pine sleepers, 
21-in. centres. Between the sleepers fine slag is 
placed and grouted up with pitch and tar flush with 
the top of the sleepers. The flooring is of 6-in. by 
1}-in. planks, tongued and grooved. This type of 
flooring is damp-proof and vermin-proof, and serves, 
without addition, as a suitable foundation for the 
light wood-working machines. The upper floor, 
used for the moulding-loft, where the vessels are 
laid down full size, is made of yellow pine, 1{ in. 
thick, to allow for dressing down from time to 
time as required. The machinery is common to 
both joiners and pattern-makers, and is centrally 
disposed. There is a pit underneath the floor, in 
which is placed the motor driving the various lives 
of shafting, and the belts from these are carried 
direct to the machines through the floor, so that 
there is as little as possible to interfere with the 
working of the machines themselves. Most of 
the planers, circular-saws, band-saws, circular- 
moulders, &c., are by Messrs. Robinson, of Roch- 
dale. A planing-machine, supplied by Messrs. 
Bolinders, of Stockholm, is capable of planing two 
surfaces and two edges simultaneously. 

A recently-installed woodworking machine by 


Messrs. Wadkin and Co., of Leicester, is specially | LI 


adapted for cutting out core-boxes, &c., and is 
driven by a 5-horse-power continuous-current 
variable-speed motor, mounted on the back of the 
frame. 

The shipwrights and painters occupy one building 
near to the building-slips and basin, and adjoining 
it there has been erected an annealing-furnace for 
dealing with bent steel steam-pipes, &c. The plan 
on page 775 shows the position of many other 
buildings : stores for moulds, near the riverside 
on the eastern boundary, with sliding-doors afford- 
ing communication with each of the five depart- 
ments of the building ; a rivet-store adjoining the 
platers’ shed ; and a rope, chain, and rivet store, 
forming a lean-to at the west end of the boiler-shop 
and having direct communication with it. There 
are pe cri A office buildings at various points. 
The rubbish-bins near the western and eastern 
boundaries suggest a desire to keep the works tidy. 


Tae Enorneers’ Macutne-Suor. 

The principal buildings are, of course, the boiler 
and engine-shops. These are exceptionally fine, 
with their glazed roofs, whitewashed brick-panelled 
walls, and wood-block floors. Of the engineers’ 
shop a cross-section is given in Fig. 4, on page 777, 
while two photographic views are reproduced on 
Plate L. This shop is 210 ft. long and 153 ft. 
wide, and is divided into three bays. The north 
bay is 34 ft. lin. wide by 50 ft. 6 in. high, with 


one 5-ton traveller. Provision is made for adding a 
ery floor for light machines about half way in 
the height. The middle bay, or erecting-shop, is 
65 ft. 1} in. wide, with one 5 ton crane at a height 
of 30 ft. above floor-level, and one 50-ton crane 
at 41 ft. 8 in. above floor-level. The south bay is 
50 ft. Og in. wide by 373 fc. high, with a 20-ton and 
5-ton crave at 30 ft. 63 in. above floor-level. All the 
columns are spaced at 30-ft. centres. Vertical 
and horizontal joists are placed about 10-ft. centres 
and secured to the outer columns to form panels 
for the brickwork. At the east end of this shop a 
gallery is placed and a 30-ft. lean-to roof to form 
the general stores; a small building joins these 
on the south side, forming the tool-store. 

Tn these several bays there are suitably disposed 
many fine tools, most of them removed from the 
Poplar works, and a few added since the transfer. 
Amongst the planing-machines is one by Messrs. 
Joshua Buckton and Co., Limited, of Leeds, with 
a stroke of 25 ft., and to take a job 6 ft. wide by 
6 ft. high. There are a number of radial drilling- 
machines by Messrs. Asquith, Limited, and lathes 
by Lang, Harvey, Muir, Hulse, and Archdale; some 
Jones and Lamson turret-lathes for bolt-making ; 
several Herbert automatic bolt-making machines, 
and lighter automatic machines by Messrs. Pratt and 
Whitney. Several Harvey horizontal boring and 
facing-machines are found very convenient for 
facing the flanges of valves, boring out and facing 
complicated castings, &c. These machines are also 
used for screwing bent pipes. Amongst the American 
tools are several Brown and Sharpe emery grinders 
and piston-rod grinders; Pond radial drilling- 
machines; Bullard vertical lathes; Diamond 
Machine Company’s emery grinders ; |Niles Tool 
Company Jathe, with motor geared direct to the 
spindle; Brown and Sharpe milling - machine ; 
and Sellars tool-grinders. Amongst the Conti- 
nental tools mention may be made of asurfacing-lathe 
supplied by the Oerlikon Company, with a 5-horse- 
power motor housed below the headstock, the 
speed of the motor being variable from 350 to 1350 
revolutions per minute, so that the rate of revolu- 
tion of the lathe spindle may be increased as the 
diameter on which the tool is operated reduces. 

The firm has made a number of steam-turbines, 
and some years ago a few special machines were 
installed for this class of work. Adjacent to the 
main engineers’ shop are two or three separate 
buildings, one accommodating a boiler which, while 
used for testing boiler fittings, supplies steam for 
turbine experiments. There is close by a 
superheater for the same purpose. The electric 
sub-station, to be referred to later, is also a building 
against the engine-shop. 


Tue Borer-SHops. 


The boiler-shop is of equal interest, and is larger, 
because the firm construct many of their patent 
water-tube boilers for other engineering concerns. 
Thus this building is 300 ft. long by 153 ft. wide, 
and a section of it is given in Fig. 5 on page 777, 
while two interior views are reproduced on Plate 
The north bay is 504 ft. wide by 51 ft. 
high, with one 20-ton and one 10 ton crane at 42 ft. 
above the floor-level. The centre or erecting bay 
is 65 ft. 4} in. wide, with one 50-ton — one 
10-ton crane at the same level as in the north bay. 
The south bay is formed with a lean-to roof 36 ft. 4 in. 
wide, and is provided with two 5-ton cranes at 26 ft. 
above floor-level. 

Many special adaptations of well-known tools are 
used in Yarrow boiler manufacture, and we may 
deal with some of the more important ; but, first, it 
may be said that the largest boiler made has been 
equal to 4000 horse-power, having 7490 square feet 
of heating surface and 133.72 square feet of grate 
area. The steam-drum in this case was 4 ft. 2 in. 
in diameter and 18 ft. long. Such a drum is shown 
in the foreground, and another swung on the crane, 
in the view, Fig. 14, on Plate L. This type of 
boiler, of which the firm are just now constructing 
several, is fired at both ends. 

At the end of the shop there is, in line with an 
hydraulic press, a furnace for plates up to 20 ft. in 
—_ by 7 ft. 6 in. in width. All plates for the 
boiler department are bent to shape hot, and can 
be hauled into or out of the furnace by means of 
an hydraulic ram placed on the top of the 300-ton 
press. 

As to the tools which have been specially adapted 
for work in connection with the Yarrow water-tube 
boilers, a Hugh Smith planing-machine, of the 





plate-edge planer type, has been designed so that, 





in addition to planing plate-edges and reducing 
the tube-plates to the required thickness in the 
way of the butt-straps, it can also plane the sides 
of the water-pocket tube-plates and steam-drum 
tube-plates. The tube-plates have to be thick, in 
order to compensate for the amount of metal cut 
away in drilling, and the sides of the tube-plates 
are reduced so as to correspond with the thickness 
of the wrapper-plates. The maximum stroke of the 
machine is 28 ft., and it carries a double-cutting 
tool-box. It is driven by a 32-horse-power motor. 
Small hydraulic rams are provided to assist in hold- 
ing the work on the table. 

Oneof Buckton’s planing- machinesisalsodesigned 
to plane the tube-plates for steam-drums and water- 
pockets, but is only intended to deal with them 
after they are pressed to shape. The machire has a 
Sellers drive, and carries two saddles on the cross- 
slide and one saddle on each side standard. All 
the saddles have double-cutting tool-boxes, so that 
four parts of the tube-plate can be operated upon 
simultaneously, with four tools cutting in each 
direction. This machine is driven from the line- 
shaft through a counter-shaft, on which is mounted 
a heavy fly-wheel. Long belts have been adopted 
for the drive, and it is found that these are very 
effective in preventing heavy overload due to the 
reversal of the table at each end of thestroke. The 
stroke of this machine is 18 ft., and it takes a width 
of 5 ft. 6 in. and a height of 6 ft. 

A boring and turning-lathe, by Messrs. F. Berry 
and Sons, was specially designed for boring and 
turning the steam-drum tube mee The drum- 
ends are turned, and the tube-plates are bored 
to receive them, the tube-plates being also re- 
duced in thickness cn the outside in the way of 
the rivets for connection to the drum-end. The 
tube-plates are fixed in cradles designed to 
hold them securely to the bed. The headstock, 
with five tool- boxes, has an acting feed for 
moving it ey “bm bed, the maximum cut by 
this movement being 20in. The machine is pro- 
vided with a tlide-rest for dealing with other kinds 
of work, and can be used for ordinary turning. It 
has a boring-bar, so that dies for use with the 
hydraulic press can be bored out if necessary, The 
centres are 3 ft. 3 in, but can be increased to 
4 ft. 3 in. by the use of distance-pieces. The 
machine is driven by a 16-horse-power motor, with 
speed variable from 530 to 1060 revolutiors per 
minute. A special vertical boring-mill for machin- 
ing steam-drum ends and water-pocket ends was 
supplied by Messrs. Francis Berry and Sons. 

ere are four multiple-spindle drilling-machines, 
supplied by Messrs. Joshua Buckton and Co. These 
are arranged for drilling from four to eight holes 
simultaneously. Two of the machines are motor- 
driven, and two are belt-driven. The holes in the 
tube-plates are in all cases drilled through jigs. An 
oval-hole cutting-machine for manholes and man- 
hole-doors was supplied by Messrs. G. and A. 
Harvey. 

The plates for the steam-drums and water- 
pockets are all pressed into shape hot, and this 
work is carried out on a 300-ton hydraulic press 
which was supplied by Messrs. Henry Berry and 
Co., Limited. The arrangements are such that the 
plates are easily handled, special provision being 
made so that the hydraulic hauling-ram, which is 
placed horizontally on the top of the press, may be 
used for pulling plates into or out of the furnace. 
The press has three main rams and a small ram 
which comes into use only when flanging man- 
holes. Drum-end plates and pocket-end plates 
can be flanged and have the manhole formed in ona 
heat. There is also an 80-ton hydraulic press used for 
ane dogs for manhole-doors and for other light 
work. 

The riveting plant consists of a 13-ft.-gap ma- 
chine supplied by Messrs. Henry Berry and Co., and 
an 18 oo supplied by the same makers. 
On both of these machines the pressures on the rivet 
are 20, 40, and 60 tons. The 18-in.-gap machine 
is arranged with the holder-up hi , 80 that it 
a be passed through the manhole-door. This 
makes it ible to have hydraulic riveting for both 
drum ends. 

The | ge shop forms an annexe to the 
boiler-shops. ‘There is an electric galvanising plant 
installed for galvanisivg boiler-tubes, &c. 


Tue OvERHEAD CRANES. 


The 50-ton electric overhead travelling-cranes in 
the engine and boiler shops and over the basin were 





supplied by Meesrs. Applebys, Limited. Each crane, 
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weighing 37 tons, is constructed to lift a working 
load of 50 tons on the heavy hoist, and 10 tons 
on the auxiliary hoist; the former was tested with 
a 75-ton load most successfully. The motors are of 
the reversible, enclosed ventilated type, fitted with 
slip-rings. The heavy hoist lifting motor gives 
50 brake horse-power at about 750 revolutions per 
minute, the auxiliary hoist lifting motor 30 brake 
horse-power at about 750 revolutions, the travelling 
motor 40 brake horse-power at about 750 revolu- 
tions, and the traversing motor 15 brake horse- 
power at about 750 revolutions. This rating is for 
one hour’s run on full load, with a temperature 
rise not exceeding 90 deg. Fahr. above the sur- 
rounding atmosphere. With the motors enumerated 
above the following approximate speeds with full 
load are attained :—Lifting (heavy hoist), about 
10 ft. ; lifting (auxiliary hoist), 30 ft. ; travelling, 
250 ft. ; traversing, 80 ft.—all per minute. The 
controllers are of the tramway 1 type, totally 
enclosed, with resistances of the metallic 
The lifting gear consists of three reductions of 
cast-steel spur-gearing on a cast-iron barrel. 
The auxiliary hoist is built independently of the 
main crab ; it is self-contained, and slung from one 
of the traverse wheel-axles of the main crab. The 
gearing consists of two reductions of steel machine- 
cut spur-gearing on a cast-iron barrel. The brake 
consists of a plain drum on the motor spindle 
gripped by means of a lesther-lined steel brake- 
band and weighted lever, released automatically by 
means of a solenoid connected in series with the 
lifting motor. In addition to this an automatic 
lowering device is provided, consisting of a ratchet. 
wheel fitted with phosphor-bronze bush having cut 
out in it a screw-thread corresponding to the screw- 
thread on its shaft, and an automatic means for 
rendering it noiseless and out of action when lifting, 
and for applying it when lifting ceases. The arrange- 
ment is such that when lifting ceases, the spur- 
wheel screws itself against the ratchet-wheel, which 
is held by the pawl, thus preventing the load f:om 
running down. When it is required to lower, the 
motor being reversed, the spur-wheel unscrews 
itself from the ratchet-wheel, thus allowing the 
load to be safely lowered. This brake is alone 
sufficient to sustain the full load, and the solenoid 
serves the purpose of an additional safeguard, and 
brings the motor quickly to rest. 


ELectric aND Hypravutic Power. 


The works are supplied by the Clyde Valley Power 
Company with three-phase alternating current, 25 
cycles per second, at a high voltage, which is re- 
duced to 400 volts by static transformers. 

The firm had about eighty: five continuous-current 
motors in the works at Poplar, and it was con- 
sequently decided to instal a motor-generator in 
the electric sub station, to enable these motors 
to be used at Scotstoun. Another factor which 
influenced the decision was a preference for in- 
verted-arc lighting for the general offices, and a 
belief that no form of alternating-current arc-lamp 
would be likely to give satisfaction for drawing- 
office work at such a low periodicity as 25 cycles. 
The capacity of the sub-station is 700 amperes at 
400 to 440 volts, alternating current. Two motor- 
generators are installed, and can be run in parallel, 
but the continuous-current load is not expected 
ever to exceed the capacity of one motor-generator, 
especially as it is intended to adopt alte:nating- 
current motors as far as possible for any additional 
plant which may be required. Each machine is 
rated to give continuously 1190 amperes at 210 
volts—i.e., 260 kilowatts. The alternating-current 
motors are each 365 horse-power at 485 revolutions 
per minute. 

In the sub-station there are two main switch- 
boards, one for Sens, See and the other 
for continuous current. ere are separate panels 
on the alternating-current switchboard for en- 
gineers’ shop, boiler-shop, laters’ shed, wet basin 

and pattern-shop and smiths’ shop, and independent 
lighting circuits. The last-named panel has been 
so arranged that light will be available throughout 
the yard when the main switchboard is dead. This 
will be particularly useful in the event of a break- 
down on any of the power circuits, as alternating 
current will still be available for lighting. This 
arrangement will probably also be useful during 
the night, as light will be available although all the 
power mains are dead. 

The continuous-current switchboard consists of 
two main panels for the motor - generators, and 


. | bridged across cable-ways. 


ments, as follows :—T'wo for separate circuits in the 
engineers’ and boiler-shops, and one each for the 
‘eanend shed and wet basin. The lighting circuits 
or arc-lamps and incandescent lamps are for alter- 
nating current in all cases except for the inverted- 
arc lamps in the general offices, so that the motor- 
generator need not be run after ordinary working 
hours. Throughout the general offices, incandescent 
lighting by alternating current is available for use 
when the motor-generator is shut down. 

The power and lighting mains from the sub- 
station to the boiler-shop, platers’ shed, and ship- 
building berths, are all carried underground, the 
work having been executed by Messrs. Callender’s 
Cable and Construction Company, Limited. Bitu- 
men cables were used, and these were laid in creo- 
soted wood troughing run up with bitumen, and 
protected by vitrified tiles. The mains are at 
about 3 ft. below the surface, and every precaution 
was. taken to protect them, all railway lines being 
The mains to the wet- 
basin building, smiths’ shop, and pattern-shop, are 
carried overhead. The distribution in the shops is, 
as far as possible, carried out with bare wires on 
insulators attached to the roof principals. Where 
the cables are led down to motors, &c., insulated 
mains are used. The circuits for the are lighting 
and incandescent lighting in the various depart- 
ments are taken from the power mains, and are 
single-phase at 230 volts. 

For supplying power to the various hydraulic tools 
throughout the works there are electrically-driven 
pumps, which work very satisfactorily. These were 
supplied by the Leeds Engineering and Hydraulic 
Company, Limited, Leeds, and the 75-horse- 
power alternating-current motor by the British 
Westinghouse Electric and Manufacturing Company, 
Limited, Manchester. The control is automatic, the 
main switch for the 75-horse-power motor being 
operated by an auxiliary motor, which is reversed 
by a switch attached to the accumulator frame, and 
operated by tappets. A feature of the arrangement 
which enables the motor to start up light is that 
the liquid switch is connected by levers to a by- 
pass valve in such a way that the by-pass does not 
close until the motor has attained full speed, and 
when the liquid switch is open the by-pass valve is 
also open. 

There are several other interesting features in 
the works, but we have room only for one more 
reference—to the complete system of electrically- 
controlled clocks which have been installed through- 
out the shops and offices, and supplied by the 
Synchronome Company. The to number of 
dials is twenty, including one of 4 ft. diameter, 
outside, on the south side of the general offices. 
The circuit has been divided into three different 
sections, and in the event of failure of any clock, 
it need only affect the circuit on which it is con- 
nected. The system has up to the present worked 
satisfactorily. 


ADMINISTRATION OFFICES. 


We conclude as we began, with administration, 
the most essential to efficiency, since the matériel 
requirements are but results of experience in the ad- 
ministrative department. The offices are, as shown in 
Fig. 1, situated in the centre of the north boundary, 
aa consist of the drawing, clerical, and time offices, 
and all other departments in connection with the 
management of the works. Leading from the 
entrance-hall isa long corridor, on the left of which 
is the drawing-office, about 100 ft. in length and 
40 ft. wide, divided into two rooms, one devoted to 
the ship drawing-office and the other to the engine 
drawing-office. To the right of the corridor are 
the waiting-rooms and the commercial offices. The 
whole building occupies a space of about 130 ft. by 
76 ft., and was designed by Messrs. Davis and 
Emanuel, architects, of Finsbury Pavement, Lon- 
don. Mr. R. D. Keay, of Messrs. Yarrow’s staff, 
deserves special credit in connection with the 
arrangement of the works. 

At present the firm employ over 1000 men, and 
the work in hand includes ten torpedo-boat de- 
stroyers for the Brazilian Government, 240 ft. long, 
two of which have already run their trials; a torpedo- 
boat 100 ft. long, propelled by internal-combustion 
engines ; a shallow-draught gunboat, 120 ft. long. for 
the Portuguese Government, for service in the Pro- 
vince of Macao, in China; a shallow-draught twin- 
screw tug for the Magdelena; and a post-office boat 
for the Uruguayan Government. Both the shallow- 
draught vessels are being fitted with Aa Soe: 


flap. On account of the amount of work at t 
in hand for various foreign Governments reap. 
Yarrow were, unfortunately, unable to tender for 
the new destroyers recently ordered by the British 
Admiralty. 





MECHANICAL POWER IN COUNTRY 
HOUSES, 

_ Tue development of electricity and its distribu- 
tion to all town houses has encouraged the engineer 
in evolving a hundred and one little mechanically - 
driven contrivances for the comfort of residents in 
town houses, as well as to economise labour. As a 
consequence, there is now a greater contrast be- 
tween the conditions prevailing in metropolitan 
mansions and in the country houses of those who 
can afford such conveniences. The difference is the 
more marked as in a country house there are greater 
possibilities of applying mechanical power. In the 
kitchen and laundry, in the home farm and dairy, 
in the provision of an adequate water supply for an 
isola mansion, as — as in connection with 
lighting, electric power is almost indispensable. 
In a few instances a water-fall has been harnessed 
to provide the electric power, but there are rela- 
tively few cases where the flow of water is adequate 
or regular, and heavy charges are thus involved in 
pons storage accommodation. The oil-engine 

as also served as a useful prime mover. Later 
still suction-gas plant has been int1oduced, and there 
can be no doubt of the simplicity and economy of 
such a system. and as in some measure typical, we 
illustrate on Plate LII. and on the next page the 
power-plant which has been installed at High Barn, 
near Godalming, the residence of the Hon. Stuart 
Pleydell Bouverie. This installation affords the 
more effective object-lesson in respect that the 
chief feature is not so much the size as the compre- 
hensive character of the application of power. 

High Barn is a comparatively new house, having 
been constructed about seven years ago, but the 
building material used has been so admirably chosen, 
in order to give the semblance of age, that already 
the house looks like an old Scotch residence. An 
effective illustration of the main building is given 
in Fig. 5, on Plate LII. There are around it exten- 
sive lawns, roseries, and other specimens of the 
landscape gardener’s art, with well-stocked kitchen 
and fruit gardens. There is, too, an extensive home 
farm and dairy, stables, motor-house, laundry, 
gardener-bailiff's cottage, and several cottages for 
employés, and other outhouses, many having the 
advantage of the electric current which is generated 
in a specially-devised power-house, of the interior 
of which two engravings are given in Figs. 7 and 8, 
on Plate LII. 

This power-house is some 200 yards distant from 
the mansion, and near to it there is sunk a well 
for the maintenance of an adequate water supply. 
Fig. 1 shows diagrammatically the arrangement of 
the machinery in the power-station. ere is a 
Hornsby suction-gas generator of sufficient capacity 
to run with one charge a 17-brake-horse-power gas- 
engine for four hours, although the practice is to 
charge every hour. Between the generator and the 
two engines there is one of Hornsby’s purifiers, in 
which the medium for scrubbing the gases before 
they pass to the engine is coke, kept moist with a 
small jet of water, which assists also in cooling the 
gas. The coke requires renewal only once a year. 
Either of the two engines is capable of running 
the whole of the plant, the other serves as a 
stand-by. Both engines are coupled by belt toa 
counter-shaft, from which the various machines in 
the station are worked, and thus both gas-engines 
or either may be used as the prime mover. The 
counter-shaft, drives by belt a ‘‘Stellite” dynamo of 
5 kilowatts capacity, an air-compressor capable of 
lifting 1000 gallons of water per hour from a depth of 
over 300 ft., a surface pump to deal with 1000 gallons 
per hour with a head of 100 ft.. and a circular saw. 
Provision is made also for lathe and other work- 
—_ appliances, Mr. Bouverie being an engineer 
with a strong penchant for craftsmanship. There 
are accumulators of the chloride type, of a capacity 
of 300 ampere-hours, in the adjoining room, sepa- 
rated by a brick partition. Against this wall 
there has been installed a ‘‘ Stellite” switchboard 
of one panel, with an additional panel for the ° 
charging of motor-car accumulators, hand-lamp 
sets, &. 

This plant, it will be seen, is of simple character, 
and was designed to ensure reliability and to in- 








four panels for distribution to the various depart. 


working in tunnels fitted with Yarrow’s patent hinged 


volve the minimum of supervision. The first cost 





782 


ENGINEERING. 


[Dec. 11, 19¢8. 





worked out at 9701. It is yet too soon to speak 
definitely of the wear and tear, but the first year’s 
working involved an expenditure under this head of 
less than 2/. Later we shall havesomething to sa 
regarding the fuel cost involved per unit of wor 
done. 

Near to the engine-house a bore-hole has been 
sunk to a depth of 303 ft., above which depth good 
water was obtained from the greensand strata. At 
this depth clay was encountered, and boring opera- 
tions were discontinued, as it was deemed advisable 
to avoid the possibility of meeting with the chalk 
formations, as thereby the soft character of the 
water would have been impaired. The water at 
303 ft. is of a hardness of slightly under 10 deg. 





The Isler double-lift air-compressor and well is of 
special interest, as it is the firet of the design, 
being of the double-lift type. The chief advantage 
is that a considerable saving is effected, since the 
bore-hole does not require to be carried to such a 
depth as would have been necessary with a single- 
lift pump. As already stated, the bore-hole is 
303 ft. deep, is 8 in. in diameter, and is lined with 
7}-in. bore flush tubing to a depth of 223 ft.; and 
thence with a 6-in. tube for a further 20 ft. The 
lining was extended for a depth of 243 ft., leaving 
unlined 60 ft. of bore, all of which is in the sand, 
whence the water finds its way to the bore-hole 
and rises to a level of 178 ft. from the sur- 
face. The double-lift, as shown in the section, 
Fig. 2, is made up as follows: —A length of 
170 ft. of 6-in. pipe, with the end sealed off, 
is lowered into the main 7}-in. bore-pipe to a 
depth of 170 ft., and this forms a cistern for 
the second lift. Passed through the sealed end is 
a 2-in. pipe of 200 ft. in length, extending to the 
bottom of the well and terminating at the top in 
an open end within the 6-in. bore, 70 ft. from the 
top of the well. Passing through nearly to the 
bottom of the 2-in. pipe is a }-in. air-pipe from the 
air-compressor. When in operation the air first 
lifts the water into the upper 6-in. pipe, in which 
is a similar 2-in. pipe with an interior air-pressure 
pipe coupled to the air-compressor, and this forms 
the second water lift to the surface. The water is 
finally discharged into the settling-tank, to allow any 
sand to deposit. From this tank the water is deli- 
vered by an ordinary reciprocating force-pump to 
the reservoir. The cost of sinking this well, ex- 
cluding air-compressors, was approximately 370I., 
and it exceeds in capacity the requirements of the 
estate, the daily consumption of which is 2000 
gallons. 

At the rear of the laundry a cast-iron tank, 
having a capacity of 10,000 gallons, has been 
erected, with a water-level above the highest part 
of the mansion. From the bottom of this tank a 
3-in. cast-iron pipe is taken, and traverses the 
estate, vid the gardener’s cottage, engine-house and 
stables, and terminates at the swimming-bath, to 
he referred to later. A very completa system of 
fire-hydrant valves is arranged on these distributing 
mains. These mains also supply all buildings with 
water for domestic use, and are used further for 
transmitting the water from the well to the tank. 
The water is first drawn from the settling-tank at 
the top of the well by the surface-pump, which 
forces the water into the 3-in. pipe system. This 
not only asts as the connecting-pipe to the tank, 
but also as the distributing main. e non-domestic 
supply-pipes for the garden, cattle-troughs, &c., are 
aun, and the water is taken by a 2-in. pipe 
from a _ half way up the tank, so that water 
cannot be drawn for such purposes unless there is 
at least 3000 gallons stored in the tank. A special 
electric indicator has been devised in connection 
with the reservoir, and this not only indicates 
on dials within the engine house, and mansion, 
the height of water in the tank, but rings a bell 
when the tank is full or empty, so that the air- 
pumps for the well msy be stopped or set going 





when necessary. An important feature of this 
indicator is that only one wire is required, and 
there is no mechanical device to get out of order. 
It has been designed by the engineer in collabora- 
tion with Mr. Bouverie. The reservoir is protected 
against frost by a non-conducting covering, and the 
roof and sides are covered with weather boarding. 
When dealing with the water supply mention 
should be made of the open-air swimming-bath, 
which is somewhat of an innovation. Of this bath 
an engraving is given in Fig. 6, on Plate LII. The 
bath itself is constructed of concrete, and has a 
length of 50 ft. and a width of 20 ft., and contains 
about 25,000 gallons of water. The water enters 





the bath through a fountain representing Cupid 


























Fig. 4. 
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mounted on a shell, and a system of valves in con- 
nection with it is shown in Figs. 3and 4. The 
depth of water is maintained at 64 ft. at the deep 
end, tapering to 3} ft. at the shallow end. A notable 
feature is the arrangement adopted for keeping the 
surface of the water clear of the leaves, &c., which 
are always associated with lakes within plantations. 
For this purpose there has been arranged along 
one side of the bath a wire basket communicating 
with the overflow pipe, as shown in the engraving, 
Fig. 6, and on the sectional drawings, Figs. 3 and 
4. The outer edge of this basket extends slightly 
above the normal water-level. Along the opposite 
side of the bath there is a pipe fitted with a series 
of jets, so that water under pressure can be passed 
into this pipe, and acting through the jets blows all 
the leaves across the pond into the wire basket, 
where they are caught and removed periodically. 
This system has been found very effective. 

The electric current is also used for driving 
motors in the dairy, laundry, and other outhouses, 
while in the house itself a complete system of 
electric light has been installed to harmonise with 
the decorations, while heating by electricity is, to a 
certain extent, adopted, although a complete sys- 
tem of low-pressure hot-water radiators maintains 
a pleasant temperature throughout the house in 
cold weather. 

One of the novelties in the electric equipment of 
the house is a patent indicator, designed by the 
owner, and installed in the bed-rooms, to enable 
occupants to see at a glance whether or not the 








bath-room is engaged. By this indicator also the 
visitor can, by pressing a button, ‘‘ engage” the 
bath-room before leaving his own room. All the | 
indicators return to ‘‘ disengaged ” when the bath- | 
room is vacated. The system is ingenious, and | 
will be much used in town and country houses, as 
well as in hotels, especially as it is simple and in- | 
expensive, and can be fitted to existing bell 
batteries. There is also a complete system of com- | 
munication telephones, not only throughout the, 


mansion, but over the estate, including the stables, 
dairy farm, motor-house, laundry, &c. In addition 
to this, the ——— system of electric clocks 
is installed, there being about twenty dials in the 
mansion, with extensions to the stables, power- 
house, &c. In connection with this system the 
owner, in conjunction with Mr. Rawlings, has 
devised an electric striking-gear, which sounds the 
hours on a large outside bell fixed in a cupola 
erected on the ridge of the roof of one of the out- 
buildings. This gear is operated entirely elec- 
trically, without the interposition of mechanical 
weights or other devices, and has proved perfectly 
reliable. The slow striking mechanism is driven 
off the 100-volt accumulator system, and is remark- 


Fig.2. 
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able on account of its entirely novel design and 
construction. The outside wiring, both for light- 
ing and for telephone communication, is carried in 
lead-covered cables placed underground. 

As regards working expenses, tests have been 
most carefully made to determine the cost of pro- 
viding water and electricity under such conditions 4s 
obtain at High Barn. The capital charges have been 
already stated ; these, no doubt, may be modified 
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according to the special conditions obtaining in 
other houses ; but the cost of running the plant is 
a fairly accurate constant, the only variant being 
the cost of coal. At Godalming the anthracite used 
works out on the site at 303. 6d. per ton. On the 
nine hours’ test it was found that 13,000 gallons of 
water were raised for a consumption of 118 lb. of 
fuel. During this test, however, the gas-engine 
was driving a dynamo and charging accumulators, 
as well as working the air-compressors for the water- 
supply well. Without reckoning this additional 
work, it was found that the fuel cost was a little 
over 1 lb. per horse-power hour, or per 110 gallons 
of water raised from the well. In other words, the 
rate is about 1.4d. per 1000 gallons of water. To 
this, of course, must be added capital charges and 
maintenance repairs, oil and waste, and the time of 
the men on the estate while attending the machi- 
nery. When running the plant for electric genera- 
tion only, the cost of fuel worked out at about jd. 
per unit. 

The engineering works, as also those details 
requiring careful and artistic treatment, were de- 
signed by the Hon. 8. P. Bouverie, and carried out 
under the supervision of the advisory engineer, Mr. 
William Rawlings, of Messrs. Rawlings Brothers, 
Limited, South Kensington. 





SHORT-BASE RANGE- FINDER 
OF CON- 


THE 
AND ITS PRINCIPLES 
STRUCTION.—No. III. 


By H. Dennis Taytor. 


Tae EFrects uF TEMPERATURE ON SHORT-BasE 
RanGE-FinpERS—(concluded). 


Tur very serious objection to the employment 
of pentagonal prisms of the larger sizes, explained 
in my last article, led me to devise a new form of 
optical square, which promises to be perfectly stable 
in its angle of reflection, and can be made of any 
desired size with equal facility. It consists essen- 
tially of two parallel plane-glass mirrors m, and mg, 
Fig. 10, silvered on their backs for internal reflec- 
tion, and from } in. to } in. thick. 

About }in. width of their bottom margin is 
enclosed between the two jaws j, j, &c., of a cast 
frame of nickel iron, as shown in section in Fig. 11, 
where m is the mirror and j, and j, the two jaws. 
Right through the two jaws are bored the holes p, 
and p., which are both threaded internally and have 
one or two longitudinal keyways cut in them. 
Opposite to these holes are drilled two smaller and 
shallow holes in the glass mirror, as shown. The 
mirrors are first set upright and in correct relative 
angle and position by means of temporary antagonist 
screws (not shown), and then a certain sort of slow 
but hard-setting Portland cement, having a thermal 
expansion about equal to that of the glass and 
frame, is run into the holes p,, p., &c., which fills 
up the holes in the glass, and then expands into a 
roughly circular cake between the glass and the 
jaws, as shown, and then fills up the thread and 
grooves in the holes p,, p,. After being allowed 
to set for twenty-four hours or so, the temporary 
screws are removed, leaving the mirrors held, 
without any distortion, between the plugs of 
cement, which cement is keyed firmly into the 
glass on the one hand, and the threaded and‘ keyed 
plug-holes on the other. After the cement is 
thoroughly hardened and set, which requires four 
weeks or so, the mirrors are found to held as 
firm as a rock, and the frame may be dropped 
upon the floor from a height of 3 ft. or 4 ft. man 
times without any shake perceptible to the touc 
declaring itself. Nevertheless, on testing in the 
instrument itself afew seconds of shake will gene- 
rally be detected, and therefore the further precau- 
tion is taken of providing facilities for clamping the 
two jaws evenly together on to the mirror, by the 


SCreWS 8,, 8, &c., preferably made of nickel steel or | 


iron of the same expansion as the frame and glass. 
The alloy of nickel and iron for the frame can be so 
compounded as to have the same coefficient of 
thermal expansion as the glass mirrors, it being of 
the greatest importance that there should not be 
more than one millionth difference in the coefficient, 
or about 12% per cent. of the thermal expansion of 
the glass, as too great shearing forces rought to 
bear upon the cement plugs at extreme tempera- 
tures are to be avoided. The metal is of a finer 
grain than cast iron, with little tendency to rust. 

It may be asked, Why rot hold such mirrors as 
they are usually held, between three irs of 


exactly opposing screws? The fact is that while 





for a sextant or other such instrument that method 
may be satisfactory enough, yet for a range-finder 
it cannot be regarded as giving a sufficiently in- 
variable fixing. Even if the ends of the screws 
in contact with the glass are turned flat, it is almost 
impossible to be certain of contact all over such 
flat surfaces ; generally contact takes place only at 
some one point, which point, under even ordinary 
shocks or vibration, will start fraying and bruising 
the glass, soon resulting in a fatal looseness and 
displacement ; for it must be borne in mind that 
if the two pairs of screws confining such mirror in 
azimuth are 3 in. apart, then a wearing down of 
the point of contact of a confining screw equal to 
Taé 000 in. will cause an angular displacement of half- 
a second, and therefore an error in the angle‘ of 
reflection. equal to 1 second. 

The concussion of gun-fire would be particularly 














liable to cause such disturbances ‘in the contacts, 
so that it is essential to permanency that the mirrors 
should be held between broad areas of contact, such 
as are provided by the plugs of cement, which, in 
the course of the first setting, adapts itself in strict 
conformity to the glass and metal surfaces, and 
therefore holds the mirrors firmly, yet without dis- 
torting them. 

An optical square constructed properly upon 
these principles and carefully guarded against un- 
even temperatures should never vary perceptibly 
in its angle of reflection—that is, it may be trusted 
not to vary half a second of are throughout the ordi- 
nary range of temperatures, provided that direct 
sunshine is kept off the optical >. 

A special method of ensuring absolute parallelism 
of the surfaces of the mirrors is essential, otherwise, 
when observing bright lights at night, false dupli- 
cate images reflected from the unsilvered surfaces 
would be in evidence. 

We may now turn to another very important 

uestion—namely, to what extent, if any, is a ray 
of light affected by passing through a tube whieh is 








| unequally heated? For instance, if the sun shines 


upon one side of a tube more than the other, the 
interior air is in a state of circulation round and 
round, getting warmed upon the warm tide, then 
rising and being dis * by the cooler air from 
the other side. In short, the air in any one instant 
grows gradually warmer from the cool side towards 
the warm side. It might not at first be suspected 
that under these conditions rays of light traversing 
the tube would be perceptibly refracted, but, never- 
theless, such is thecase. The following experiment 
was repeated twice :— 

A steel tube 45 in. long and 2 in. outside dia- 
meter, and about ,\, in. thick, had each end stopped 
with a piece of plane and nearly parallel glass. A 
rectangular iron bar b (see section, Fig. 12) was 
brazed to the tube along the whole length of one 
side of the latter. A telescope of 5-in. aperture, 
provided with an eye-piece magnifying 80 times, 
was fixed up opposite to, and looking into, a colli- 
mating telescope, also of 5-in. aperture, from which 
emanated parallel rays from an artificial star at its 
focus, while the telescope brought the same rays to 
a focus again in its own eye-piece. The steel tube 
was supported between the two objectives so that 
the light traversed the whole length of its interior. 
Over the telescope objective was placed a card- 
board screen with two circular holes 1.6 in. in 
diameter, one above the other, and 3} in. to 3} in. 
centre to centre. The objective received light 
from the co)limator through the centre of the steel 
tube and the upper hole, while through the lower 
hole the light from the collimator was received 
through the open air below the steel tube. The 
very slight prismatic effect of one piece of plate 
glass was so arranged vertically that in the focus 
of the telescope two distinct images of the arti- 
ficial star were seen one just above the other, 
but horizontally coincident. The iron bar was 
arranged to lie to the right or left, and a row of 
small gas-jets was employed to heat it, and con- 
sequently by conduction heat one side of the tube 
more than the other. Fig. 13 shows in section 
the bar b, the tube T, the hole h, and the hole 
below it hy. and the outline (dotted) of the objec- 
tives, while ¢, and /, are thermometers placed with 
their bulbs inside the tube, and with 1.6 clearance 
between their bulbs, for the purpose of registering 
the air temperatures inside the tube, and their 
differences. 

With the bar and hot side of the tube to the left 
hand, and the left-hand thermometers at 107.5 deg. 
and the right at 98.5 deg. Fahr. (a difference of 
9 deg. Fahr.), the upper image was deviated about 
6 seconds of arc to one side of the lower image in 
the (inverting) telescope. But this is not the only 
effect, for a very marked side flare or coma showed 
itself, whose left-hand end was bright and con- 
densed, and right-hand end diffuse; this, of course, 
interferes seriously with good definition. A differ- 
ence of temperatures between the left and right-hand 
thermometers of 3 deg. Fahr. was quite enough to 
cause a noticeable coma and a proportionate devia- 
tion of 2 seconds. The general result was that a 
beam of light 1.6 in. wide traversing a tube 11 ft. 
long, and having a temperature difference in the air 
between the two sides of the beam of 1 deg. Fahr., 
would give a deviation of 2 seconds of arc, 2 deg. 
Fahr. difference, 4 seconds of arc, and soon. Asa 
matter of fact, a much greater lateral difference of 
air temperature than 1 deg. Fahr. will be produced 
in a single tube, even when protected by a thick 
layer of leather, should the sunshine be very hot. 

It is therefore of the utmost importance, if we 
must have enclosed tubes at all, that the beam of 
light should be enclosed within an inner tube packed 
with non-conducting material, and separated from 
the outer tube by an annular air space, which in 
itself is the most efficient non-conductor of all. For 
we have seen before that, under these conditions, no 
greater difference of temperature between the hot 
sides of the metal tube itself than 1 deg. Fahr. 
need be feared under an unusually hot sun. In 
such a case the difference of interior air tem- 
ee would be considerably less than 1 deg. 

2. 


One of the most obvious precautions to take, 
however, is to shade the whole instrument from 
hot sunshine ; this may be feasible in the case of 
naval instruments, but is impracticable in the case 
of portable military instruments. 

e only other alternative to carefully-packed 
double-tubes is to do away with the closed tube 
altogether, and substitute three or four parallel steel 
tubes of small ealibre, allowing the open air to eir- 
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ELECTRIC FIRE-PUMP AT PARKESTON 


QUAY 


CONSTRUCTED BY MESSRS. MERRYWEATHER AND SONS, ENGINEERS, GREENWICH. 





Ae Lat < eS 
oe pes a5 

a wine’ “ft > SAL eT s 
Pek se 8 é 
Bei ’ «i 



























VERTICAL MILLING-MACHINE. 


A NEw pattern of vertical milling-machine pee 
brought out by Messrs. Albert Herbert, Limited, 
Coventry, is illustrated in Figs. 1 and 2, on the oppo- 
site page. This machine embodies many interesting 
features, as will be seen from the illustrations we give. 
It is of large size, having a longitudinal feed of 48 in., 
a transverse feed of 18 in., and a vertical adjustment 
of the table of 16 in. Among the most noticeable 
features are the single-pulley head and the enclosed 
gears. These we will refer to again later. 

The body is a box-shaped pillar with many of the 
supports, bearings, &c., formed in the casting itself, 
the risk of poor alignment or want of rigidity due to 
the use of attached brackets being thereby eliminated. 
The body is also solid with the base, which is tray- 
shaped. The single driving-pulley is 16-in. in diameter. 
and wide enough for a 5-in. belt. The speeds, &c., of 
the machine are figured out on this pulley, having a 
speed of 400 revolutions per minute. The driving-box 
provides eight speeds, and in combination with a 
change-gear at the top of the machine gives 16 speeds 
in geometrical progression. The driving-gears run in 
an oil bath, and the speed-changes are interlocked, so 
that damage due to faulty manipulation is rendered 
impossible. The driving-pulleys run on ball-bearings 
mounted on the outside of a fixed sleeve, and the 
driving-shaft is relieved of belt-pull. A friction-clutch 
is provided for starting and stopping. 

The spindle, provided with - runs in an 
adjustable bearing of hard phosphor-bronze, the thrust 
being taken up by hard-steel and white-metal washers. 
The gears are encased in the oil tight box to be seen 
at the top of the column. The main driving gear is 
mounted on a fixed sleeve, instead of directly on the 
spindle, so as to provide a truly central drive. The 
hand-lever in front of the gear-box operates the change- 
gear referred to previously in connection with the 
speeds. Sixteen feeds are provided for the spindle- 
head ; automatic and dead stops are also arranged. 
The head is balanced, and quickly adjustable by rack- 
and-pinion setting and worm-gear for fine adjustment. 
The hand-wheels for these adjustments are to.be seen 
in Fig. 2, that for the fine adjustment being fitted with 
an index-plate (Fig. 3). The head is clamped the 
whole length of the slide by a taper gib. A T slot 
surrounds the spindle bearing for the attachment of 
arbor supports, high-speed milling apparatus, &c. The 
spindle is threaded externally to take large cutters, 
the thread being protected by a cap when not in use. 

The spindle speeds vary from 17 to 400 revolutions per 
minute, and the feeds from 1 in, to 164 in. per minute, 
with a driving-pulley speed of 400 revolutions per 
minute. The vartienl feed of the spindle is 10 in. 
The feed motion is derived from the pulley shown in 
Fig. 2, driven from a corresponding pulley on the main 
ou below. The change of feed is accom- 
plished by rotating the hand-wheel shown near, this 


pulley until the desired feed comes opposite a pointer 
on the index provided. In this drive the feeds are 
independent of the spindle speeds, a method having 
several advantages to recommend it. 

The table, which has a working surface of 66 in. by 
18 in., is provided with the necessary slots, &., and 
also with pockets at each end, and a covered channel 








from one end to the other, so as to allow the lubricant 
to flow to the end at which it is drawn off to the pump, 
even if the ten slots are blocked with cuttings. The 
cover of this channel is easily removable for cleaning 
purposes. The table is very heavy, to prevent twist- 
ing, and it has long slides, giving it support right to its 
ends. The table-slides are oiled automatically, the 
top table being oiled by rollers, and the cross-slide by 
syphon lubricators. The oiling takes place from the 
inside outwards, so that the oil tends to wash dirt and 
grit away from the surfaces. The knee carrying the 
table is of box form, with long bearing slide on the 
column face. The bearing extends well above the table, 














Fie. 3. Hieu-Spzep Mine ATTACHMENT. 


giving a good support, and also keeping the slidin 
surfaces clear of dirt and cuttings. The table is rai 
and lowered by means of a telescopic screw and bevel 
gearing, worked by a hand-crank at the left side of 
the knee—this is, immediately in front of Fig. 1. The 
wheels for the cross and longitudinal hand-feed are in 
front (Figs. 1 and 2). The feed-screw is stationary, 
and is always in tension; it is not splined, and is 
operated by a long phosphor-bronze revolving-nut. 

A circular table 24 in. in diameter is shown mounted 
on the main table. The height of thisis 5jin. It is 
well supported right out to its ed It nas hand- 
feed by quick-pitch worm and wheel, and also sixteen 
automatic feeds in either direction. The table is 

, and an index-pointer is fitted to it. 





Fic. 2. 


For high-speed milling an attachment, shown in 
Fig. 3, annexed, is supplied. This is an enclosed gear- 
head, and with it cutter speeds of 2000 revolutions 
per minute may be obtained. This is a very useful 
attachment for very small cutters and drills, enabling 
quick feeds to be used without risk of breakage, while 
the attachment brings the cutter well to the front, 
where it is in clear view. 

This machine will thus be seen to be most complete 
in design. Special care appears to have been taken 
to make it as satisfactory both from the output and 
also from the upkeep point of view. For the operator 
everything has been arranged in the simplest and 
most convenient manner, as many as possible of the 
control hand-wheels and levers being within reach from 
the one position in front of the machine, making the 


| machine especially suitable for irregular work. All 


movements have large index-plates, and every slide 
has a clamp. The feeds are all reversible, and can 
be engaged and disengaged, altered or reversed, all 
from the front of the machine while it is running. 
Automatic and dead-stops are provided for all feeds, 
the dead-stops being arranged to act after the auto- 
matic stop, so that damage by feeding into a dead- 
stop is impossible. Continuous lubrication is arranged 
for all internal gears, and, as already pointed out, 
many of the gears run in oil, while ball-bearings are 
used at several points. The machine requires 10 
horse-power to drive, and weighs, with the circular 
table, about 7600 lb. 








ELECTRIC FIRE-PUMP. 

On the present page we illustrate an electric chain- 
driven fire-pump, recently constructed by Messrs. 
Merry weather and Sons, of London, to the order of the 
Great Eastern Railway Company, for the protection 
of their quay at Parkeston. Of the illustrations given, 
Fig. 1 shows the pump and motor, the driving-chain 
being enclosed in the case to be seen in the rear ; Fig. 2 
shows the other side of the installation, with the chain- 
cover removed. The pump is of the makers’ patent 
‘* Hatfield” type, having three plungers arranged 
120 deg. apart around a common crank-shaft. No 
barrels are fitted, the yun-metal plungers working 
through packed glands directly in the valve-chanthan. 
This arrangement gives a minimum clearance between 
the plungersand the valves, thusenabling the pump to be 
—— on a deep lift. The plungers are 7} in. in diameter 
and the stroke is 54 in. Each plunger is fitted with 
a substantial tail-rod working through a stuffing-box 
in the valve-cover ; solid-grease screw-down lubrica- 
tors are fixed at the extremities of these rods, the tail- 
rods, plungers, connecting-rods, and crank being 
drilled to give thorough lubrication. The crank-shaft 
is, as usual, run in adjustable gun-metal bearings with 
long wearing surfaces and oil-reservoirs, and the con- 
necting-rods are coupled to the plungers with large 
ball-and-socket joints. The pump is capable of de- 
livering 500 gallons of water per minute when run- 
ning at a speed of 220 revolutions per minute. 

The pump is driven from an electric motor by 
means of a silent chain, 6} in. wide, enclosed in # 
dust-proof and oil-tight case, The electric motor 
is shunt-wound, of 52 brake horse- power, and is 
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provided with large ironclad switch and ‘ fool-proof ” 
starter. 

The pump and motor are mounted on a channel-iron 
frame, the mctor on slide-rails, in order to allow 
of the tension on the driving-chain being adjusted. 
The machine is designed to give a maximum pressure 
of 100 lb per square inch at the pump. It will be 
fixed on the quay side, and a connection will be made 
from the delivery to a 6-in. cast-iron main, which is 
led round the quay, and upon which hydrants are fixed 
at suitable intervals. In addition to this there is an 
independent connection for hose direct on the pump, 
for coping with fires in the immediate neighbourhood. 


The suction will be taken from the river through a|}° 


6-in. cast-iron pipe, about 60 ft. long, the lower end 
of this pipe being fitted with a foot-valve and strainer. 
The maximum lift at low tide will be 24 ft. 

As may be seen from our illustrations, the instal- 
lation is very compact, considering the quantity of 
water delivered. 





**QUEST’S LAW OF COMBINED STRESSES.” 
To THe Eprror or ENGINEERING. 

Srrm,—Mr. Moyle’s second letter calls for a few remarks 
in reply. 

First, as to the relations between ¢, c, and g, my state- 
ment was the direct result of a tulated internal fric- 
tion. Your correspondent thinks that it should read 
differently, but he has simply neglected the effect of 
friction in the case of a pure shear. The effect is small, 
as he says, but that does not invalidate my expression. 

Many experiments have been made to determine the 
ratio of shearing strength to direct tensile or compressive 
strength, but it should be remembered that these give 
only what may be called ‘‘ engineering ratios.” These 
ratios are useful practical numbers, but their connection 
with true stress ratios is somewhat remote. To in 
with, the strength is taken as the quantity (final load) / 
(original area), which certainly does not represent the 
actual breaking stress for the material. Secondly, the 
ordinary shearing test results in the production of a 
system of strees which differs considerably from a pure 

ear along the section considered. his has n 
a mp out by many writers. Thirdly, the stress distri- 
ution at rupture in all three cases is anything but uni- 
form, and the true rupture stress is practically indeter- 
minate. 

With regard to the determination of 1, my own method, 
- dor and som, is to eae = —. of the lines 
of Liiders, which appear at the yield-point. From a large 
number of observations I have found that the average 
value of this angle is 49 deg. to 50 deg., the inclination 
being measured from the direction of tensile stress. From 
this, and from other results, I have been led to sup 
that the coefficient of internal friction does not differ 
greatly from that found in ordinary sliding friction ex- 
periments. In the case of brittle materials 4 must be 
found from the inclination of the surface of fracture in 
compression, but some correction is necessary. Both 
these methods have the disadvan that the angle to be 
measured is somewhat variable, and that small errors in 
measurement lead to relatively large errors in the value of x. 

Yours faithfully, 
ar a G. H. Guttiver. 
Department of Engineering, Univeraity of 
Edinburgh, mber 8, 1 





To THE Eprtor or ENGINEERING. 

Srr,—I am afraid that the term ‘coefficient of fric- 
tion,” as used by Mr. Moyle and other correspondents, is 
likely to give rise to misapprehension, as there can be no 
friction, in the ordinary sense of the word, between sur- 
faces being pulled apart. I take it that Mr. Moyle’s 
assumption is that ‘‘ the shear strength of a material across 
any section is reduced in proportion to the tensile stress 
acting normal to that section,” and should like to re-state 
the investigation in this light. 

Let q be an axial stress on a bar of which A B is a cross- 


section. 
This will produce a tensile stress g . cos? @ normal to 
AO, and a shear stress sin 26 along A C. 


Let f, be the shear strength of the material under pure 
shear (at yield-point), 





B 
Then, according to the above assumption, actual shear 


A (030) 


=f, ~ k.q cos? 0 where k is some 


strength along AC 
constant. 
.*. At the yield-point, 
1, sin20=f, —k.qoos? 0; 
and . 
* 36: 
~ sin 26 4-2k, cos? 0 


q is 8 minimum when tan2@ = i or, taking k = tan ¢, 


q 


@ = 45 deg. - 2. 


point in tension, when q. cos? 0 =f: , f, — k.q. cos? 0=0; 
4.6, Seok .he 

This is certainly not borne out by experimental facta, 
and it is exceedingly improbable that k is constant, even 
granting the correctness of the theory otherwise. 

It will, of course, be contended that f: cannot be found 
from a bar in tension, as it fails by shearing (at any rate 
in the case of ductile materials, although, as has already 
been pointed out, this is not the case with brittle materials), 
but a cast-iron specimen in torsion invariably fails by ten- 
sion, showing that f, is greater than fr, whereas the re- 
verse should be the case if the above theory is true. _ 

If k is a function of the tensile strain, as I believe it to 
be, and gets greater as the strain increases, I do not see 
w experiments on yield-point failure alone can settle 
the question. In any case, itseems to me that any theory 
which divides ductile and brittle materials into separate 
classes should only be accepted with very great caution. 
We need to know more about the nature of cohesion and 
the essential molecular difference between ductile and 


brittle materials. 
Yours faithfully, 
A. T. J. Kersry. 
Technical College, Halifax, December 7, 1908. 





BEVEL-GEARED BACK AXLES FOR 
MOTOR-CARS. 
To THE EpiTor oF ENGINEERING. 

Srr,—Allow me to suggest to Mr. Barford that he 
might consider the back axle under its running condition, 
as suggested in my letter of November21. He will then, 
I think, get an estimate of its duty. 

Troubling about the force from torque-rod, when the 
axle-tube will be called upon to resist forces greatly 
exceeding those from the static loading, serves no good 
purpose, when it is remembered that the maximum 
torque-rod force and the maximum force due to the axle’s 
inertia, when the car is moving at its top speed, are not 
likely to occur simultaneously in a touring-car ; it might 
happen very occasionally in the hands of a reckless 
driver who forced on his brakes hard enough to skid his 
wheels, but even then the force would be so small com- 
paratively, that it is not worth considering, if the force 
due to inertia be considered. 

Tapered back-axle tubes seem fashionable, and look 
well, but they cost money, and the enlargement seems to 
serve no apparent purpose—when the axle is trussed, 
certainly not, if only the static loading and the torque-rod 
force is considered. Nor yet would it seem a reason 
for iv being tapered, that the axle may be called upon to 
resist a force due to the wheel hub striking an object, as 
the maximum bending moment from this force would be 
in the neighbourhood of the radius-rod connection, or that 
of the rear spring, if that acted as a radius rod. The tube 
would yield at or near this point, as the rasultant stress 
would be greatest there if the axle tube is trussed. 

Aluminium is a material to be avoided for back-axle 
cases, except in special instances, if trouble is to be 
avoided, as it is liable to be spongy at the junction of 
flange and body of the case, and it has other features 
which render it, in my opinion, unsuitable for use in a 
back axle of a speedy touring car. 

I am, Sir, yours truly, 


W. CAMERON. 
Paisley, December 5, 1908. 





**LESSONS FROM THE MOTOR-CAR SHOW 
AT OLYMPIA.” 
To THe Eprror oF ENGINEERING. 

Srr,—In the interesting article under this heading 
which appeared in your issue of mber 4, there are 
several o vations on chassis details which, I venture to 
think, will not find general acceptance. 

With regard to the use of aluminium for dashboards in 
plow of wood, the weight of the usual type of metallic 

ash is not greatly in excess of that of wood when the 

ing, &c., is taken into account. Again, the wooden 
dash has to be made from picked wood, and if of good 
quality, several plies are used to prevent warping and 
twisting. The aluminiam dash gives by far a cleaner 
appearance, and is not liable to damage. A ,,-in, 
uminium dash is, of course, unnecessary ; but even so, it 
will hardly equal in weight a 14-in. dash built up from 
one of the hard woods generally employed. 

Again, the ayn of engine is advocated, which 
is contrary to the gen trend of opinion at the present 
time. Certainly the demand for high powers from 
cylinders of limited dimensions can be overdone, but 
recent developments have proved that. the petrol engine 
is capable of a much higher piston speed than deemed 
ag le by the more conservative school of engineers. 

his high ape speed not only means light pans to 
but also light reciprocating parts and light transmission 
details, all of which make for a car efficient in fuel con- 
sumption and economical in tyres. If great flexibility 
is to be attained—the aim of all modern designers—an 
engine capable of high rates of revolution is absolutely 
essential in order to give a compre! ive range of speeds 
at which an effective torque can be obtained. 

The so-called unit system is also recommended, but 
there is considerable division of opinion on this point, as 
it would seem asif the undoubted benefits to the maker, in 
cheapness of manufacture and assembling, are obtained at 
the expense of the convenience of the unfortunate owner. 
The unit system gives compactness at the expense of 
accessibility, a proposition not at all to the liking of the 
average owner. In the craze to bring the whole plant 
into the minimum space, bearings are apt to be reduced in 


length, and in one case, in which a four-throw 





If the assumption is true, then, taking f: as the yield- 


bearing is dispensed 


crank-shaft is employed, the centre 


with, that the full advantage of the monobloc cylinder 
casting may be obtained. If the ‘“‘out-of-centre” big 
end is condemned for its springing, what can be said of 
such a construction, or even, to be consistent, of the shaft 
with only three beari The carrying of all clutch, 
brake, and change-s control-gear on the gear-box 
casing again undoubtedly saves labour on the part of 
the assembler; but from an engineering point of view 
can hardly be recommended as long as aluminium cast- 
inga are exclusively used for such casings. Aluminium has. 
again and again proved its unsuitableness where localised 
strains are concerned, and the use of a lug on a gear-box 
as an anchorage for a powerful foot-brake is undoubtedly’ 
bad practice, and one which, to my own knowledge, has: 
caused repeated failures. Failures of the bearers by which 
the pon, om is supported from the frame are far from 
unknown, and to recommend the use of the aluminium 
gear-box casting for carrying all brake and clutch connec- 
tions, &c., while condemning cast iron as an unsuitable 
metal for engine-bearers is hardly consistent. Certainly, 
aluminium under a laboratory test will show a much higher 
breaking stress than cast iron (about 12 tons to the square 
inch, compared with 7), but experience has shown that 
it should not be allowed to take a higher stress than cast 
iron, due, no doubt, to its low elastic limit, which, once 
past, means that failure may take place at any moment. 

The reduction in strength of aluminium with a rising 
temperature is also a fact not Cae ay By ogy meena but 
in brake work, where an exceedingly high temperature 
is not unusual), the fact that at 200 deg. Cent. the tensile 
strength of aluminium is approximately only half that at 
15 deg. Cent. is well worth remembering. 

I trust that my remarks are not of undue length, and 
my excuse for this brief contribution on the subject must 
be my non-agreement, shared with many others, with the 
principle of the unit system of construction in its 
entirety, and with the abuse of that very useful metal— 
aluminium. 

Yours truly, 
Gro. H. Cursusu. 

162, York Drive, Hyndland, Glasgow, 

December 7, 1908. 








“THE PROBLEM OF FLIGHT.” 
To THE EprTor oF ENGINEERING. 
Srr,—In relation to the value of n in Mr. H. Uhatley’s 
formula for the pressure of air on similar figures of dif- 


1 
ferent size—i.e., P «At; , the fact that the pressure of 
air on moving surfaces increases in a greater proportion 
than the area of surface is, of course, due to the circum- 
stance that in large areas there is less edge per square 
inch of surface than in smaller areas (and therefore the 
air has more difficulty in getting round the plane), and not 
necessarily due to the ratio of breadth to length in differ- 
ently proportioned figures, as stated by Mr. Chatley. 
Thus, for example, for a square we have :— 


Area. Edge per Unit Area. 
1 4 
100 0.4 
10,000 0.04, &e. 
We will now examine these three cases :— 
(a) A square. 


(b) A rectangle whose sides are in the ratio of 1 : 2. 
(c) A circle. 
If E is the edge (or circumference), 


(a) Area of square = i E? 
() 4, rec (2x 1)= = EB b= p, 
1 " 
(c) » circle = ne E? 
Therefore, 
(a) Value of » fora Or thatarea 
square = 16 which has 
(6) Value of n for a a unit of 
.(2x1j= 18 edge per 
(c) Value of n for a unit of 
circle = 12.568 or 4 7, area. 
For example, for a square we have 
P coc Al. 0625, 
also 
A a Poo , 


Thus in Dr. Thurson’s apparatus (described in your 
issue of November 6) the area required to balance a 4-in. 
square at one-quarter the distance from the centre works 
out to be a 7.08-in. square (instead of 8 in.). : 

Of course, when the plane is inclined to the horizontal, 
the air is not rushing past every point on the edge in the 
same proportion ; but with similar figures at each end of 
the apparatus, this effect would be balanced, though for 
different figures, or the same figure in different positions, 
the effect may not be equally balanced. ee 4 

However, Dr. Thurson could ascertain this with his 
apparatus, as well as the truth of the above formulz. 

I an, Sir, yours respectfully, 
A, E. Finn, 

Hallesche Str. 20/III., Berlin, 8.W., 

December 1, 1908. 


To THE EpiTor or ENGINEERING. : 

Srm,—I had the pleasure of being present last evening 

at a meeting of the Society of Engineers, held at the 

United Service Institution, Whitehall, when a very able 

paper on mechanical flight was read before a representa- 

tive meeting of English mechanical and aeronautical 
engineers by Mr. Her' Chatley. 








t appeared to me that the general tendency of the 
meeting was to blame My. Chatley for daring to men- 
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tion mathematics in connection with aeroplanes. The 
opposition argued along the lines that Wilbur Wright and 
his brother were by no means mathematicians, and yet 
could build a machine that can, and does, fly, and hinted 
that the lecturer, for all his theory, had not accomplished 
such a result ; one visitor going so far as to make an 
assertion that the mathematical equations given by the 
lecturer were deduced from existing aeroplanes that have 
proved their ability to fly. It is evident that the gentle- 
man who deliv himself of this *‘ original ” statement 
was no engineer. How on earth can an engineer 
deduce a formula from nothingness? and yet, a 
sumably, that is what the woler imagined members 
of the profession were in the habit of doing. I 
would point out to that gentleman that, although i- 
neers can, and do, accomplish many seemingly impossible 
feats, they are not conjurers, and cannot uce formule 
wholesale from an inverted top-hat upon the platform 
of a lecture-hall. An engineer must carry out many and 
careful experiments either with scale models or with 
large machines, and from the knowledge thus obtained 
he deduces his formule. Also, the Brothers Wright, 
by their own statements, were in ssion of a great 
deal of formule by Otto Lilienthal, Professors Marcy 
and Langley, Octave Chanute, and others; and it 
is these patient workers who have really laid the founda- 
tion of the present-day aeroplane, whether Wright pattern, 
Voisin type, or monoplane. Some sow that others may 


reap. 

ri feature of the meeting was the misleading claims put 
forward by some speakers as to the thrust per horse-power 
obtained from their particular form of screw-propeller. 
Now, it does not matter one iota what shape a propeller 
may te fashioned in, all surfaces moving through the 
air and exerting a thrust upon that medium follow certain 
well-defined lawe, and one of these laws is that when a 
plane surface is moved through the air (in this case the 
plane surface is represented by a rotating screw-propeller) 
the horse-power absorbed increases as the cube of the 
velocity of the plane surface. 

Now several inventors informed the meeting that they 
had obtained such thrusts as 25 lb. per horse-power, using 
a 4 or 5-horse-power motor to rotate the screw. This may 
be perfectly corract for the horse-power absorbed, but, as 
I mentioned before, it is misleading when placed before 
possible purchasers of propellers who are not engineers, 
and consequently ignorant of the condition under which 
an air-propeller works. These latter would do well before 
making a purchase to insist upon the propeller being 
tested in the following manner, which is the only prac- 
ticable one, and is, I believe, in use at the balloon factory 
at Farnborough. 

The propeller should be coupled up to the identical 
engine to be used upon the 1," ; ~~ this will 
not be of 5, but probably of 50 horse-power. The engine 
having been started and the propeller run up to speed, 
the thrust will, ifthe propeller has an efficiency equal to 
the best in use to-day, be shown upon the dynamometer 
at about 141b. or 15 lb. per horse-power. It will not, 
however, give this thrust) when mounted upon an aero- 
plane with the machine in full flight. Assume the flight 
to take place when the atmosphere is perfectly tranquil 
(a rare occurrence in this country, by the way), then 
if the speed of our aeroplane be 30 miles per hour, 
the air will be flowing away from Uehind the pro- 
peller at this speed plus the displacement of the pro- 
peller itself. Thus, if the speed of an aeroplane propeller 
were designed for 100 miles per hour, then the total thrust 
when in full flight would be its displacement at 100 miles 
per hour minus its displacement at 30 miles perhour. It 
will therefore be seen that to ascertain the exact thrust of 
a propeller under working conditions a draught of air 
equal to the speed in miles per hour that the aeroplane is 
designed to travel at must be created behind the pro- 
peller, which, an in this moving stream of air, will 
now show the exact thrust exerted upon the aeroplane 
when in full flight on a calm day. 

Yours faithfully, 
~ E. V. Hammonp. 
88, Louisville-road, Balham, London, 8.W. 
December 8, 1908. 





“THE MARINE GAS-ENGINE.” 
; _ To THE Epiror or ENGINEERING. 

Sir,—With reference to the interesting correspondence 
which appeared in your columns in the July issues on this 
subject, venture to put before you a method of over- 
coming the chief difficulties mentioned by the writers, and 
some conclusions arrived at after very many experiments 
extending over a number of years. 

The engine should be of the direct-acting inverted type, 
with six cylinders arranged in three sets of two, tandem 
fashion. Cylinders all of the same diameter and stroke, the 
diameter being equal to about 0.7 of the stroke. All the 
cylinders open to the atmosphere at the bottom, with the 
lower pistons of the long trunk type, with connecting-rods 
attached to gudgeon-pins in the usual way ; three-throw 
crank-shaft with cranks at 120 deg. ; engine to work on 
the Otto cycle—that is, one working-stroke in four per 
cylinder—the two cylinders of any of the three tandem 
sets being arranged to fire alternately, so that each down 
stroke of each ccnnecting-rod is a working stroke. This 
secures a well-balanced engine, an even turning moment, 
and a lighter crank-shaft than would be necessary were 
all the power to be developed in three cylinders, whilst 
the tandem arrangement also saves space in a fore-and-aft 
direction, where it is most valuable. 

In the water-jackets surrounding the cylinders and 
valve-boxes, clean, fresh water only to be used. This water 
should leave the jackets at a temperature of 225 deg. to 230 
deg. Fahr., corresponding to a pressure of 4 Ib. to 6 Ib. 
above atmosphere, and then enter a closed reservoir, lagged 





like a boiler, maintaining it always at this tem ture 
and pressure. This involves rather hotter cylinder walls 
than is usual at present ; but provided a suitable lubricant 
is used, I have not found any evil result to follow in 
practice, even (in a small engine) where the pressure on 
the jacket-water was 40 lb. per square inch, and tempera- 
ture 285 deg. Fahr. Hot water should be drawn from 
this reservoir and injected, as steam, into the cylinders 
with the explosive mixture on thesuction stroke. (This 
device is, I think, partly protected by one of Messrs. 
Crossley’s patents, as they inject cold water into the 
cylinder when burning crude oils, but in any case the 
advantages—freedom from a consequent 
troubles—are very great, and there is a slight saving 
in fuel.) When the pressure in the reservoir reaches about 
6 lb. per equare inch, water should be drawn off automa- 
tically, passed through pi cooled by sea water, and 
returned to the well from which the jacket-water is drawn. 
The exhaust gases from the main engines should 
through an evaporator arranged for supplying sufficient 
fresh water to make up for that passed through the 
cylinders with the fuel and lost. 

Attached to each — and communicating with it 
by a port, there should be another smaller cylinder having 
its piston fitted with a piston-rod, with a screw thread on 
its outer end engaging with a nut in the centre of a wheel, 
so that when the wheel is turned the piston moves in or 
out according to the direction of rotation. All six wheels 
controlling the small pistons are connected by positive 
gearing, so that all these pistons move equally and simul- 
taneously when the master controlling-wheel is turned. 
When the small pistons are close up against their cylinder 
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ends, the engines work at full speed. When the master- 
wheel is turned, the clearance volume of the main 
cylinders is increased, and the power of the engines at 
once falls off. This reduction of power is completely 


under the control of the engineer, and by turning the Eng 


wheel in the other direction the engines can be made to 
exert their full power again immediately. Simultaneously 
with the imcrease of clearance 5) , the amount of fuel 
admitted should be reduced, then the exhaust-valves 
opened earlier, till at last release takes place at 0.7 of the 
stroke. In this way the power of the engines may be 
varied at will, or reduced to about one-twentieth of its 
maximum value, without losing the enormous advantage 
of a continuous o—s moment. 

The engines should be stopped by shutting off the 
supply of fuel. They should be started in the following 
way :—First, steam at about 5 lb. pressure is taken from 
the reservoir into which the jacket-water discharges, and 
blown through the three upper main cylinders. As the 
interior wall of the cylinder is somewhat warmer than 
the steam, no condensation takes place, and the cylinders 
are filled with steam in a second or two. A small 
auxiliary lay-shaft is then thrown into action. the upper 
main-cam shaft simultaneously thrown out of gear, and 
the engines _to turn slowly, working as a three- 
cylinder, single-acting atmospheric engine, with an effec- 
tive pressure of 10 lb. to 12 lb. square inch, takin 
steam from the above-mentioned hot-water reservoir, an 
exhausting into a vacuum maintained in an ordinary 
surface condenser. Air-pump worked by an ordinary 
internal-combustion engine. As soon as the engines 
begin to move, fuel should be admitted into the three 
lower cylinders, and after two or three revolutions these 
fire regularly. Immediately this occurs, the upper main 
cam-shaft is thrown into gear, and the small auxiliary 
one is disconnected, and combustion takes place in all 
six cylinders, and the engines can then be brought up to 
full s by means of the master wheel. Reversing 
sh be accomplished by stopping the engine, moving 





the cam-shafts so as to bring another set of cams into 
play, -and starting up again as before. This sounds a 
long process, but with suitable mechanism I think the 
change from full speed ahead to full speed astern could be 
made in 20 to 30 seconds, with, at most, four or five 
movements on the part of the engineer. 

It is obvious that the above arrangement would not 
start the engines from cold, but as only a very small 
quantity of steam is necessary after the cylinders are 
once warm, a very small boiler would be sufficient. Ib is 
also evident that the condenser air-pump would have to 
run hour for hour with the main engines in readiness to 
carry out any orders the moment they were received, 
butas it has only to deal with the exhaust steam when the 
engine is turning very slowly, the condenser would be 
very small in proportion to the main engines. Also, in 
practice, much more jacket water is evaporated than can 

ibly be used in the main cylinders along with the 
uel; and I think that some auxiliary machinery—such as 
the steering-engine— might well be made to take steam at 
3 lb. and exbaust into the condenser, more especially so 
as it would not be-easy to design a satisfactory internal- 
combustion steering-engine. This idea might be de- 
veloped, and by utilising the waste heat of the exhaust 
gases to generate low-pressure steam, power might be 
obtained for quite a lot of auxiliary machinery without 
extra cost. It is not advisable to work the jackets under 
any appreciable pressure for various reasons, so it would 
probably be better to use low-pressure steam throughout. 

An engine built on these lines is nearly as handy as a 
steam-engine, and far more economical], both as rds 
fuel consumption and space occupied ; and if petroleum 
were used instead of gas, there is no reason why even a 
large ship should not be under way at half.an-hour’s 
notice from ‘‘all cold.” And I am convinced that the 
method here described for starting and vere the power 
of the engines is vastly superior to the met suggested 
by eome of your correspondents, such as working two 
screws at different s 8, or one ahead and the other 
astern, or even by the crude device of cutting off the 
supply of fuel from some of the cylinders, and trusting to 
a heavy fly-wheel to do the rest. The right way to alter 
the power developed is to alter the mean effective pres- 
sure in the cylinders, and this can be Jone altering 
the clearance space in the way I have described, without 
disturbing the smooth working or the perfect balance of 
the engine. And the right way to reverse the motion of 
the propeller 1s to reverse the engine, and not to introduce 
a gear-box, which, like the fly-wheel, is out of place on 
board ship. 

Apologising for trespassing so much on your valuable 
space, 

Yours faithfully, 
Cuaries W. Kay, 

Apartado 712, Lima, Peru, October 13, 1908. 

P.S.—I enclose sketch of section through engine, show- 
ing arrangement of auxiliary cylinders and control gear, 
in case I have not explained myself very clearly. 





Port Works IN Brazit.—The Diario Oficial of Brazil 
recently published a decree approving plans submitted to 
the Government by the Cie. Francaise du Port de Rio 
Grande do Sul for new harbour works to be built to the 
east of the Ladino island. These works, which include 
the provision of a dock, are estimated to cost 1,805,000/. 





Tue Srupents oF THE INSTITUTION OF Civil ENaI- 
NEERS.—The first meeting of the session, of the students 
of the Institution of Civil Engineers, was held at the 
Institution on the evening of December 4, at 8 p.m., 
when Mr. L. W. Atcherley read a paper on ‘** The Design 
and Erection of a Plate-Girder Bridge over the River 
Lea at Broxbourne,” with Dr. W. C. Unwin F.R.S., 
Vice-President of the Institution of Civil Engineers, in 
the chair. The chairman asked those students, who were 
ina Ya to give the time, carefully to consider Mr. 
Haldane’s proposal to form a body of Reserve Royal 

ineer Officers, to be Bmp! drawn from the students 
of the Institution of Civil Engineers. A sound and 
interesting ——. engineering training would be im- 
parted, which he, Professor Unwin, felt sure would be 
of value to the man himself and, in case of need, to his 
country. The author read his paper before an excellent 
attendance, 88 students being present, and a very good 
discussion followed. 





Trg BiRMINGHAM ASSOCIATION OF MECHANICAL EnaI- 
NEERS.—The annual meeting of this association was held 
on Saturday, the 5th inst., at the Grand Hotel, Birming- 
ham. The chair was taken by the President, Mr. A. 
Cooke, and there was a large attendance of members. 
Five new members were elected and six nominated for 
membership. Messrs. C. Y. Hopkins and J. Batey gave 
reports of their visits to the annual dinners of the Wool- 
wich and Newcastle Associations. After the ordinary 
business transacted the election of officers was 

ed with. Mr. W. Deakin was elected President 
‘or 1909, vice Mr. A. Cooke; Mr. T. Judge as vice- 
president, vice Mr. H. J. Grant; and the following 
officers were re-elected :—Mr. C. Y. 2 treasurer ; 
Messra. J. Batey, W. H. Duogard, H. J. Grant, and A. 
McSwiney, as council mem ; secretary, Mr. L. 
O’Brien ; assistant secretary, Mr. W. T. Playdon. The 
diploma for the best paper read before the association 
during the session 1907-8 was awarded to Mr. F. T 
Clapham for bis paper on ‘“‘ The Estimation of Costs in 
General Engineering Work.” Mr. J. Lord’s paper on 
“The Organisation of the Hardenin pay was highly 
commended. A paper will be read on Thursday. the 
17th inst., by Mr. A. H. Hiorns, Principal of the Metal- 
lurgical Department, Municipal Technical School, Bir- 
mingham, on “ Anti-Friction Metals,” 
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CONSTRUCTED BY THE LAMP PUMP 


r 
| 
| 
| 
| 
| 
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In our description of the Royal Agricultural Society’s 
Show at Newcastle, we referred briefly to a new type 
of pump of a very simple and safe construction, ex- 
hibited by the Lamp Pump Syndicate, Limited, 12, 
Carey-street, Westminster, and specially suitable for 
small isolated water supplies. The machine, the con- 
struction of which is clearly shown in Figs. 1 to 3, 
above, is a complete surface-condensing steam-engine 
and water-pump combined. The steam cylinder is 
shown at A, Fig. 3; whilst B denotes the surface 
condenser, the vacuum in which is maintained by 
passing through it the water to be pumped. This 
water enters at C, and down through the 
annular space shown, and up by the central pipe to 
the suction-valve shown at D. Above this suction- 
valve will be seen the delivery-valve and the air- 
vessel ; whilst a branch from the interspace between 
the valves communicates with the top of the pump- 
barrel. The lower side of *his pump-barrel com- 
municates with the bottom of the steam s of 
the condenser through the va!ve-box shown on the 
right in Fig. 2. Hence the lower side of the barrel 
serves as the air-pump, the discharge from which is 
led away through a chamber surrounding the top of 
the valve-rod, shown on the left in Fig. 2, and forms 
a water seal there, so that this valve-rod requires no 

king: 

The Sates works on the well-known Cornish cycle, 
and is generally supplied with steam at, or at but little 
over, atmospheric pressure. The valve is driven by a 
cam on the crank-shaft, with which it is kept in 
contact bv the pressure of the boiler steam below the 
valve, With the valve in its highest position, steam 








THE LAMP PUMP. 





enters below the piston, forcing this up and expelling 
the contents of the pump-chamber through the delivery- 
valve to the rising main. By the time the piston has 
reached the top of the stroke the valve has been 
moved down by the cam,! so as to cut off steam 
from the cylinder, and put the top and bottom sides 
of the steam-piston in equilibrium. As there is a 
vacuum below the pump-bucket, the piston now makes 
its return stroke, and the water and air below the 
pump-bucket are forced out through the clack-valve, 
shown. It should be noted that the gland between 
the top of the steam cylinder and the bottom of the 
pump- 1 is subject to vacuum only on both sides, 
so that here, as at the valve-rod, no form of king 
is needed which would require adjustment, lubrica- 
tion, or other attention. There being, moreover, no 
possibility of air-leakage at these glands, a good vacuum 
of 28 in. is easily maintained. The steam pressure 
being also low, the apparatus can be left to work for 
hours at a time without attention, the boiler being tired 
by a paraffin lamp. The engine is started by hand, 
a vacuum being established in the condenser by a few 
turns of .the fly-wheel, after which it requires no 
further attention. The pump illustrated, when started 
and supplied with steam at atmospheric pressure, runs 
at 120 revolutions per minute, and pumps against a 
head equivalent to 20 lb. per square inch at the base 
of the water column. 





Tue Gumpz To Sourn Arrica.—The 1908-1909, or 


| sixteenth edition, of this guide, edited by Messrs, A. 


ler Brown and G. ion Brown, for the use of 
tourists, sportemen, invalids, and settlers, and published 





SYNDICATE, LIMITED, LONDON. 


Fig .2. 
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at the price of 2s. 6d., by Messrs. Sampson, Low, Marston, 
and. Co., Limited, London, contains a large amount of 
interesting and useful data on South Africa. Any person 
who may be contemplating a journey to that part of the 
world, either as a tourist, a sportsman, or a settler, or who 
may be advised to take the journey in the search of 
health, would do well to study the guide beforehand. The 
information it gives is most complete; it covers the sea 
voyage to the South African ports, various itineraries 
from these ports inland, icu in regard to clothing, 
hotel accommodation and tariffs, general cost of living, 
the openings available to emi ts in agriculture, mining, 
&c., sport, and so forth. e book contains also fifteen 
very clear maps, and all reference is greatly facilitated by 
a detailed index and list of contents. 





German Dock AccoMMODATION.—The question of the 
provision of basins for the reception of the great iron- 
clads now in course of construction in Germany is 
receiving considerable attention in German official 
quarters. Wilhelmshaven has two basins 450 ft. long, 
and two others are to be completed early in the new year, 
but only two of these four basins will 4 able to receive 
the new ironclads. Kiel has also only one basin suffi- 
ciently large for their tion ; a floating dock is in 
course of construction, and this can be moved on the Elbe 
in time of war. The necessity is recognised of pressing 
forward works for the e t of the Emperor 
William Canal so as to secure t of ironclads of 
the largest size from Kiel to Wilhelmshaven, and the 
budget of the Minister of the Interior for 1910 devotes 
500.0002. to this object. The German verpment is 
building a large basin not far from the mouth of the 
Emperor William Canal at Brunsbuttel ; it will be neces- 
— to establish repairing works at or near Bruns 

t 
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PLANING AND SAND-PAPERING MACHINE. 
CONSTRUCTED BY MESSRS. JOHN PICKLES AND SON, ENGINEERS, HEBDEN BRIDGE. 











WE illustrate herewith a new machine recently 
constructed by Messrs. John Pickles and Son, Hebden 
Bridge, for planing and sandpapering panels, boards, 
&c., for railway carriage, cabinet, and other high- 
class work. The machine is fitted with a patent 
spiral cutter, producing a very good result even with 
hard or gnarly timber. As the modern planing- 
machine has to produce a well-finished surface of a 
quality far superior to those produced and considered 
sufficient some few years ago, this form of cutter has 
distinct advantages over the more common type. The 
main frame of the machine is of one casting. The 
table works in long slides, giving good support and 
steadiness ; the rise and fall of the table being effected 
by double screws, chain-connected, and with bevel 
gear, hand-wheel, and index, &c. The feeding-gear 
consists of two steel feed-rollers, one of which may be 
seen directly in front of the spiral cutter, and friction 
rollers in the table. The sandpaper drums are entirely 
of metal, fitted with a paper-stretching arrangement. 
The drums revolve in opposite directions, this being 
found to give the best results, and, at the same time, 
they are given a sideways oscillating motion. At the 
back of the machine will be seen on the floor a grind- 
ing attachment for sharpening the spiral cutter, the 
latter never being removed from the machine. Grind- 
a this way ensures the blades being true, and the 
difficulty of accurately adjusting separate blades after 
grinding is avoided. 








THE HOPKINSON FLASHLIGHT 
INDICATOR. 

Ir is generally admitted that for engines running at 
more than 200 or 300 revolutions a minute the ordinary 
indicator does not give satisfactory results. The 
inertia of its piston and parallel motion seriously dis- 
torts the diagrams, while slackness of the motion-joints 








run. Very work has been done with such indi- 
cators, which have now been in use for some yeafs. 

In the usual form of optical indicator the pressure of 
the steam or gas acts underneath a metallic diaphragm, 
which is attached toa mirror. The deflections of the 
se cause the mirror to rock, so that a spot of 
light reflected from it traces out a line on the card. 
The objections to this form are two-fold : Firstly, that 
the deflections of the diaphragm are not exactly pro- 
portional to the pressure acting upon it; and, secondly, 
that the heat of the steam or gas is likely to affect the 
calibration of the instrument by altering the elasticity 
of the diaphragm. To avoid any possible source of 
error or trouble from these causes Professor Bertram 
Hopkinson, of Cambridge University, has devised 
the instrument shown in Figs. 1 to 3, on page 792, 
which is manufactured by Messrs. Dobbie, McInnes, 
Limited, of 57, Bothwell-street, Glasgow, and sold 
under the name of the Hopkinson Flashlight Engine- 
Indicator. 

The distinctive features of the Hopkinson indicator 
are shown in Figs. 2 and 3, above. The body of the 
instrument is bored to receive a piston F, the top of 
which is fitted with a wire-hook arrangement which 
embraces at the centre a flat steel spring D fixed trans- 
versely above the piston. The hook does not hold 
the spring tightly enough to prevent the piston takin 
its position freely in the bore. The spring is cemged 
at each end to the rotating-head of the instrument 
in the manner shown. Before insertion it is slightly 
curved, but when in position it is held straight by a 
moderate pressure of the two binding screws. Above 
the spring, and parallel to it, isa spindle I, to the centre 
of which a small mirror H is fixed. The spindle is 
carried on pointed centres, against which spring-clips 
press. It, and therefore the mirror, are caused to 
rock by means of a thin steel strip K connecting the 


results at the ee speeds at which any engine can 





aye 











eho: gps ta nal 





and friction of the pencil on the paper introduce other 
errors which are by no means negligible. When we 
come to really high gon such as those of petrol and 
other engines, the only practicable form of indicator is 





spring and spindle, the flexibility of the strip allowing 
it to accommodate itself to the circular motion of the 
spindle. The length of the diagram is obtained by 


|rocking the head of the instrument around the body, 


of the optical type, in which a minute motion of a | the motion taking place on the ball-bearings shown in 


diaphragm or piston, subject to the cylinder pressure, 
is magnified and made visible by means of a beam of 
reflected light. The optical principle at once does 
away with inertia troubles, and when embodied in a 
suitable type of apparatus is capable of giving valuable 


Fig. 2. 


A motion of the head through an angle of 


| about 34 deg. gives adiagram 2 in. long. The motion 


of the piston is only 7; in., so that inertia effects are 
very small indeed. 





'| their specialities. Coal is substantially Pye od 
a 


The indicator may be driven | and 
‘through a motion which is not illustrated, but in 


which an eccentric is fixed to the engine crank-shaft, 
and a spring-clip to the indicator head, although we 
understand that Messrs. Dobbie, McInnes are 
pared to supply better mechanical arrangements for 
most cases. 

To render the diagram visible, or to obtain a photo- 
= record of it, a camera like that shown in 

ig. 4 is attached to the indicator. A concave reflect- 
ing mirror is used, which throws a spot of light upon 
a ground-glass screen or photographic plate at the 
outward end of the camera. Should no permanent 
record be required, the object being simply to observe 
the pressure at any point of the stroke, or to note the 
general shape of the diagram, a telescopic arrange- 
ment, as shown in Fig. 5, is used. The optical 
principle is illustrated in Fig. 6. The source of light 
is the filament of a 4-volt lamp at P placed trans- 
versely to a slit. The narrow m thus formed is 
reflected from the plane mirror Q of the indicator upon 
the convex lens R,, which is 4 in. in diameter, and 
situated about 18 in. from the mirror. The beam 
comes to @ focus in the plane R,. About 10 in. from 
R, is a second lens R,, of the same size as R,, which 
refracts the beam to K,, where the eye of the observer 
is placed. A transparent screen, situated at R., is 
engraved with horizontal and vertical lines, on which 
the diagram appears superposed. Figs. 7 and 8 are 
reproductions of two indicator diagrams taken by the 
Hopkineon instrument, one from a gas-engine and one 
from a steam-engine. The card shown in Fig. 7 
represents twenty explosion strokes, with a mixture 
containing about 11 per cent. of gas ; that in Fig. 8 is 
from the low-pressure cylinder of an 11 brake-horse- 
power Belliss engine, running at 600 revolutions per 
minute. The scale of the original is about 12 lb. to an 
inch, and the card shows very well the small inertia of 
the instrument. 

Tbree pistons are supplied with the indicator, their 
areas being in the ratio of 1, 2,and 4. The smaller 
ones are inserted in liners which fit into the bore of 
the instrument. Two springs are supplied, one five 
times as stiff as the other, so that by interchanging 
among the pistons and springs a wide range of scale 
is obtained. The initial strain on the springs, due to 
straightening out their natural curvature, allows suc- 
tion pressures to be registered to the same scale as 
pressures above the atmosphere. 





DgMONSTRATION oF Stow ELxEcTRic OsciLLATIONS.— 
W. Konig, of the University of Giessen, described at the 
Cologne meeting of Naturforscher- Versammlung 
apparatus for demonstrating electric oscillations of low 
frequency with the aid of a Wehnelt cathode tube and a 
transformer whose secondary has a very high inductance, 
of 1000 henrys. The Wehnelt tube is combined with a 
tubular capacity. When the J nen circuit of the trans- 
former is interrupted, the fluorescent spot in the tube 
begins to oscillate; when the condenser is to 
145 volts, the deflection of the spot amounts to 4 milli- 
metres. As ag ame a apd eet. ver, & 
strong magnetic field is required in order to uce mag- 
netic deflection ; Kinig simply winds the limbs of a 
horse-shoe magnet with. many turns of wire, and places 
the tube between the limbs, When the magnetic and 
electric fields are turned on simultaneously and are acti’ 
at right angles to one another, the ~ ae @ spi 
and this spiral can be photograp! by re ex- 
posures. photographs thus obtained show a bright 
disc spot, from which a narrow spiral band starts. 





Tue New Patent Law.—A statement made by Pro- 
fessor C Duisberg, President of the Association of Germen 
Chemists, h»s been published in a recent issue of the 
Zeitschrift fiir Angewandte Chemie, to the effect that a 
committee formed of chemists, engineers, and merchants, 
has recently visited England, under his guid with a 
view to gain information in connection with the new 
patent law. Professor Duis adds that “a large 
number -of factories were off to the committee, as 
suitable for German manufacturing purposes, the Eng- 
lish owners naturally believing that it would be more 
advantegeous to them were the Germans to purchase 
these old works and start facturing therei 
the new German products. This we have not done” 
—says Professor Duisberg—‘‘ we have only taken the op- 
portunity of looking about thoroughly ; we have, how- 
ever, learnt nothing.” The article continues by giving 
the information that the Elberfeld Colour Company and 
the Badische Anilin Works have purchased a site ad- 
mirably situated, near Liverpool, where they can carry. out 
Germ Li 1 gs 
ermany ; wages in Liverpool amount to t or 
—_ workmen, while in y, according to Professor 
uisberg, 3.50 to 4 marks (about 3s. 6d. to 4s.) are paid. 
Rates and taxes are much lower in England, but transport 





charges are higher. isberg says also that the 
intention is 4 work in England, at first, only the patents 
which are im t and of consequence to the above Ger- 


man firms. ey will commence with two chemista and 
about fifty workmen. and these numbers are insignificant 
com: with the 500 chemists and 18,000 workmen whom 
theyemploy. He concludes by the statement that no other 
steps can be taken owing to the attitude of the British 
Government; bat he advocates a counter pressure being 
pos ge tig Sante on -_ — ae industry, 

perhaps, on ri owners Germany 
patents for chemonl products, 
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NOTES FROM THE UNITED STATES. 
; PHILADELPHIA, December 3. 

DuRiNG the first ten months of this year the volume 
of structural work bid on was 1,226,127 tons, against 
909,790 tons the same ten months last year, by the 
American Bridge Company. Some of the solicited 
work has not been er The tin-plate trade is 
once more reviving. The American Tin-Plate Com- 
pany has sold 65 per cent, of its output to the 
American Can Company. Another concern at Sharon, 
Pa., started P campy with twenty mills. A very 
active demand has set in for wire, and about 80 per 
cent. of the plants are in operation. The American 
Steel Wire Coenen has operated 70 per cent. of its 
plant throughout the year. Orders for cars, mostly 
steel, continue to come in. The Pressed-Steel Car Com- 
pany has just secured an order for 150, to be delivered 
to the American Steel and Wire Company. The Grand 
Trunk has increased its orders from 2000 to 3000 cars. 
The bar and merchant steel mills throughout the 
country have had a good week. They are working 
on orders only, and no attempt will be made to accu- 
mulate stocks for future emergencies. Agricultural 
interests have had an er) aye J good year, an 
large orders are anticipated from this source when the 
time comes to place orders. The plate-mills are gain- 
ing in orders daily, much business coming from steel- 
car-builders. These interests expect to be running full 
time by the opening of the new year. The proposed 
reduction of tariff duties, if moderate, will have no 
influence on trade, unless it is to increase it; but if the 
reductions are excessive, wage reductions will be made 
to compensate. Hardware manufacturers are buying 
more material, and are beginning to accumulate stock 
for the incoming year. Builders’ hardware is espe- 
cially active, and wire products are in excellent de- 
mand at present, a number of large orders just having 
been booked. Manufacturers of wire fences are plac- 
ing liberal orders for fence-wire. The general situation 
is sy aypiae slowly, and by the close of the year there 
will enough business on the books of the mills to 
insure quite a busy winter. Preparations are bein 
made by car and ship-builders and Lake boat-builders for 
a busy year. This preparation is based on inquiries and 
negotiations for new work. Concessions from October 
quotations are now very rare. While no advances are 
heard of, all manufacturers are cautious about accept- 
ing large orders for spring, 1909, delivery, as conditions 
may change materially between now and then. Many 
railroads are purchasing more freely of track supplies 
for very-much-needed repair-work, especially in those 
sections where winter work can be prosecuted. New 
track-laying will come last in the order of improve- 
ment. Steel-car builders and locomotive builders are 
more liberal purchasers of material. 





Our Rats AsRoap.—November exhibited some im- 
provement in the external demand for British rails, the 
exports for the month being valued at 229,644/., as com- 
gered with 172,652/. in November, 1907, and 264,279/. in 

ovember, 1906. This was principally attributable to 
an improved demand in Argentina, which took our rails 
in November to the value of 81,008/., as compared with 
28,875/. and 25,804/. respectively. 





OCatvert’s Mecuanics’ ALMANACK FOR 1909.—We have 
received a copy of this familiar workshop almanack for 
1909, making the thirty-sixth year of publication of the 
work. Being published at the very low price of 4d., it 
enjoys wide popularity, more particularly as it is a 
deal more readable than some of its rivals. It contains 
all the most usual tables, and a great deal of useful infor- 
mation besides. It is published by Messrs John Heywood, 
moe ing Manchester and London, but is everywhere 
obtainable. 





Dr.-Incentkrun Emm Ratuenav.—The staff of the 
many departments of the Allegemeine Elektricitii‘s- 
Gesellschaft have been making great preparations for 
celebrating the seventieth anniversary of the birth of 
their director-general, Dr. E. Rathenau, who was born at 
Berlin on December 11, 1838. In April, of this year, the 
Allegemeine Elektricitiits Gesellschaft, whose director 
Dr. Rathenau has been from the inning, itself cele- 
brated its twenty-fifth anniversary. The great manufac- 
turing firm was started as a Studien (esellschaft in 1881 by 


Rathenau and several banks, with the object of introduc- | Falster. 


ing electric lighting by incandescence lamps, of which 
the Edison Company had made so impressive a display at 
the Paris Exhibition of that year. A contract was made 
with the city of Berlin in 1884, out of which grew the 
Barlin Electricity Works, and in 1887 the firm adopted 
the namo by which it has become universally known. e 
num ot employés in the various departments last 
April were stated as follows :—Glow-lamp and Nernst 


lamp works 1500, apparatus works 6000, en and 
tor works 7500, turbine works 2100, cable works 
, and automobile works 1000; a total of 23,100. Dr. 


Rathenau has undoubtedly been the leading spirit in this 
grand devel t, and many honours, among others 
the titles of Geheimer Biurat and Dr.-Ingenieur, have 


been conferred upon him. After having been at the 
Ziirich Polytechnic and in A. Borsig’s locomotive works, 
Mr. Rathenau spent the years 1860-1865 as an engineer in 
England ; later on he went also to America. 


d|ing number of small 


&| price of raw material 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
Industrial Tendencies.—At the general meeting of the 
Sheffield Society of Engineers and Metallurgists this 
week, Professor Ripper, D. Eng., M. Inst. C.E., delivered 
au interesting lecture on “‘ Some Tendencies in Modern 
Industries.” The machinery of industry, he pointed out, 
was only fully employed in periods of maximum activity 
of trade. But this maximum activity was only short- 
lived, while there was always longer periods of medium 
activity or of positive trade depression. In the absence 
of a more complete organisation of the industrial machine 
as a whole, periods of unemployment distress 
would remain until something was done to relate and 
co-ordinate the several factors concerned—namely, the 
work, the worker, and the enterprising capitalist. No 
fully-fledged scheme could be devised at once to fulfil all 
the needs of the case, but the establishment of a Ministry 
of Commerce would be a valuable beginning, and might 
eventually, and step by step, do much in this tion. 
In many branches of manufacture it had been found that 
businesses conducted on a small scale could not compete 
with businesses conducted on a larger scale, and this h 
been specially impressed upon us as the result of foreign 
competition, As a consequence, year by year, an increas- 
businesses had been combining to 
form larger concerns. In this country the iron trade 
particularly required to be conducted on a largescale, and 
called for @ organisation, and this becsme more and 
more necessary, as it was ed upon to compete with 
even larger organisations abroad. 


Iron and Steel.—More favourable reports are to band 
of the position of affairs in Sheffield and district. There 
has been considerable speculative buying on the part of 
makers, who, tempted by the easy rates, are covering 
any possible requirements during the next two or three 
months. Derbyshire brands, on account of their cheap- 
ness, are most in favour, but sales are being made of 
small quantities of forge and basic qualities Lincolnshire 
at the ruling figure of 23. premium on official quotations. 
East Coast hematites are weaker, but there bas been a 
fair amount of buying at a reduction of 6d. The latest 
quotations are 63s. 64., less 24 per cent., delivered 
in Sheffield. West Coast remain at 66s., less 24 per 
cent. Old steel rails are now fetching almost the 
from 723. to 76s. being freely 

id. High - carbon billets make 7/. per ton, and 

iemens 7/. 103. The steel trade generally shows but 
slight improvement. Some departments have a fair 
amount of work on hand, but others are completely at a 
standstill. In the heavy branches old contracts have toa 
great extent been worked off, and new ones have not come 
to hand. The foundries are working only about two days 
a week, and in some important instances set down at the 
beginning of the week until after Christmas. The moulders’ 
dispute is not yet settled. Sir Hugh Bell has been selected 
as arbitrator, and by arrangement his decision will be 
binding on both parties. 


South Yorkshire Cuval Trade.—The tendency of prices 
in steam and manufacturing qualities generally is on the 
down grade. Considerable stocks are now on hand, and 
competition is keen. The export demand is approaching 
its minimum, and though there is a certain amountof eelling 
forward for next shipping season, business at the ports is 
very quiet. The quotation for South Yorkshire hards at 
Hull is 11s. per ton f.o.b. At the pits prices range from 
93. to 93. 3d. per ton. Gas-coal is strong, and the fogs 
have not only increased the consumption, but enhanced 
the difficulty of satisfactorily dealing with traffic on rail; 
pressure for supplies is constant. There is a good de- 
mand for coking fuel. Supplies are somewhat scanty, 
and best samples make 6s. to 63. 3d. per ton. Best hard 
slacks are scarce owing to the short time worked at the 
hard-coal pits. Inferior qualities are more plentiful. 
Considerable quantities are now being taken up by the 


good | Lancashire market. Thecoke trade continues steady, but 


prices rule low. 





Our Locomotive Exprorts.—A great contraction was 
observable in November in our locomotive ex the 
value of the shipments for the month declining to 
196, 467/., as compared with 343,722/. in November, 1907, 
and 253,671/. in November, 1906. The aggregate value of 
the exports to November 30, this year, was, eet c 
brought down to 2,403,178/., as compared with 3,153, i 
in the ing period of 1907, and 2,580,882/. in the 


corresponding period of 1906. 


Lone Rauway-Briper in Denmark.—The Danish 
Minister of Public Works recently laid a Bill before the 
Rigsdag to provide for the construction of a railway- 
bridge, 24 miles long, between the islands of Seeland and 





. The estimate for the work is placed at 440,000/., 
and the time to complete it at three years. 


necessary 
The bridge will be provided with an opening span to] b 


allow for the passage of vessels. 





INTERNAL DEVELOPMENT OF TURKEY. — According to 
@ recent issue of the Frankfurter Zeitung, the Turkish 
Government have under consideration extensive railway 
construction schemes, amounting in all to about 32u0 
kilometres of new line. One of the lines is planned to 
run from Angora vid Kalejik to Mersivan ; another from 
Samsun to Erzerum vid Mersivan, Tokat, and Erzingjan ; 
@ third from Erzerum to Tireboli; a fourth from Konia 
to Nigde, while others are planned to connect Hauli and 
Malatia Diabekir, &c., and Diabekir to Urfa, and Tebarta 
to Adalia. Some of these lines are practically of the 
nature of trunk lines, while others will act as feeders of 
— value to the trunk systems already under- 
en, 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Extreme quietness prevails 
in iron-trade circles, and a general opinion prevails tha: 
there will be little baying of pig iron until after the 
Christmas holidays. Some sanguine traders profess to 
see prospects of activity in the new year, and opine that 
there is more confidence in the future than there has 
been for some time past. Little business is looked for 
at this season of the year. Poor shipments of pic 
iron were anticipated this month, and up to date averag: 
some 3800 tons per working day. Merchants are rather 
pressing sales, and are quite prepared to accept as low 
as 48s. 6d. for early f.o.b. delivery of No. 3 g.m.b. 
Cleveland pig, and, in fact, a few small sales have 
been recorded at that figure. No. 1 has been reduced to 
503. 6d.; and the lower qualities are also cheaper ; No. 4 
foundry a 9d.; No. 4forge, 47s.; and mottled and 
white, each about 463. 6d. Unsatisfactory accounts are 
given of the East Coast hematite trade. Stocks are accu- 
mulating, and have now assumed very considerable propor- 
tions at the various makers’ works. Almost all thestock is 
iron purchased a few months ago by merchants who have 
been unable to dispose of the commodity. Under these 
circumstances second hands are very keen sellers, and are 
offering iron pretty freely. Merchants have this week 
fixed the price of Nos. 1, 2, and 3 at 55s. 6d. for early 
delivery, but even this low figure does not tempt buyers. 
Makers are willing to sell mixed numbers at 563. for this 
month’s delivery, and to make contracts for delivery over 
the first quarter of next year at 56s. 6d. With the recent 
placing of orders for ships the demand for local hematite 
rman however, show some improvement in the near 
uture. 


Manufactured Iron and Steel.—No actual changes in 
values of manufactured iron and steel have been made, 
but producers of most descriptions report the situation 
better, and speak hopefully of the future. A general 
opinion appears to prevail that with the turn of the year 
improvement will be experienced. Common iron bars 
are 7/.; best bars, 7/. 7s. 6d.; best best bars, 7/. 15s. ; 
packing iron, 5/. 10s. ; iron ay Kage 61. 7s. 6d. ; iron 
ship-angles, 7/. ; steel bars, 6/. 53.; steel ship-plates, 6/.; 
steel ship-angles, 5/. 123. 6d.; steel boiler-plates, 7/.; 
steel strip, 6/. 7s. 6d.; steel hoops, 6/. 103.; and steel joists, 
5/. 15s.—all less the customary 24 per cent. discount. 
Cast-iron chairs are 3/. 103.; cast-iron columns, 6/. 10s. ; 
light iron rails, 6/. 10s. to 6/. 15s.; heavy steel rails, 
5l. 103, ; and steel railway sleepers, 6s. 103.—all net cash 
at works. Iron or steel galvanised corrugated sheets, 24 
gauge, in bundles, are 12/. 10s. to 12/. 12s. 6d. f.0.b.—less 
the usual 4 per cent. 


Foreign Ore.—Imports of foreign ore are on a good 
scale, but there is practically no purchasing just now. 
Dealera here declare that the firm attitude of the mine- 
owners abroad prohibits the reduction of prices, and 
market quotations are nominal. Rubio, of 50 per cent. 
quality, 1s put at 15s. 91. ex-ship Tees, and Gellivare, 
60 per cent., from 16s. 94. 





PersonaL.—We are informed that the Parker Foundry 
Company, Limited, Brunswick Malleable Works, Derby, 
have appointed Messrs. Umney and Peckett, 46, King 
William-street, E.C., as their representatives for London 
and district. 





ALcoHoL.—In Germany alcohol is produced from many 
materials, and in the past year the following amounts 
of vegetable produce were consumed in the manufacture 
of this commodity :—Potatoes, 2,727,493 tons; barley, 
172,201 tons; rye, 103,352 tons ; corn, 104,347 tons ; other 
grains, 23,772 tons; molasses, 32,244 tons; cherries, 
12,684 ons; plums, 64,638 gallons; other stone and 
kernel fruit, 43,116 gallons ; berries, 2927 gallons; wine- 
lees, 949,112 gallons ; wine and fruit.cake, 272,207 gallons ; 
grape skins, 6,757,190 gallons, From the 2,727,493 tons 
of potatoes, 296,949,000 litres of alcohol were produced. 
The total area now under potato cultivation is about 
8,148,224 acres, his area produced a total crop of 
454 million tons, or 205.4 bushels per acre, only 6.4 per 
cent. of the produce being unsound or diseased. 


A 25-Knor Yacut’s Launcu.—This week the Saunders- 
Wolseley yacht’s launch for Mr. Schenley’s new steam- 
ht, was launched from Saunders’ yard at Cowes. This 
t may be considered unique, for she has a guaranteed 
speed of 25 knots, which it is expected will be exceeded 
on trials. Never before has a steam-yacht carried in davits 
a power boat capable of approaching this speed, and 
when it is remembered that only two years back even 
racing launches;could; not attain 25 knots, it must be 
ised what has been made. This launch 
has been designed call ilt by Saunders, and is engined 
y a single eight-cylinder 200-horse-power Wolseley- 
Siddeley motor of similar type to the engines which ran 
so reliably in the racing launch Wolseley-Siddeley, fully 
illustrated and described in ENGINEERING, but modified 
to some extent and slightly heavier. It is fitted with the 
Wolseley Company’s new method of ventilating the 
crank-case, which not only reduces the consumption of 
—ae oil, but also eliminates the oil smoke nuis- 
ance. e lubricating oil is also water-cooled during 
its forced circulation, and the engine is fitted with the 
new Bosch dual ignition with self-starter. The hull is 
38 ft. overall, with 5 ft. 6 in. beam, and is constructed 
on the Saunders sewn system of three skins of the finest 
mahogany, the outer peaking being in one length from 
stem to transom, while the decks and coaming are per 
fectly grained teak. The boat hung in davite will weig 
a trifle over 2 tons. 
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NOTES FROM THE SOUTH-WEST. 


Cardiff.—The steam-coal trade has shown no great 
change. There has been an active inquiry for all descrip- 
tions of large coal, and prices have well maintained. 
The best large has made 14s. 6d. to 14s. 9d. per ton, while 
secondary qualities have ranged between 13s. and 14s. 
per ton. In the house-cual trade there has been a rather 
more active demand, but prices have shown scarcely any 
change. The best ordinary qualities have made 14s. 6d. to 
16s. per ton; No. 3 Rhondda large has been quoted at 
17s. 6d. to 183. perton. Foundry coke has brought 17s. 6d. 
to 203. per ton, and furnace ditto 15s. 6d. to 16s. 6d. per 
ton. As regards iron ore, Rubio has realised 14s. 6d. to 
143. 9d. per ton, upon a basis of 50 per cent. of iron, and 
charges, including freight, insurance, &c., to Cardiff or 
Newport. 

Wembury Docks.—A_ great harbour scheme for Ply- 
mouth at Wembury Bay will occupy the attention of 
Parliament next session. Docks proposed to be formed 
will be the largest in the world, and will involve a large 
expenditure, while a railway from Plymouth, 4} miles 
in length, will cost 150,000/. more. The scheme provides 
for the enclosure of an area of 1000 acres. Within this 
area there is to be another enclosed area forming an 
inner harbour, covering 235 acres, where vessels will be 
able to remain in pertect security, as it will be doubly 
protected. There 1s to be a western breakwater 2600 ft. 
in length, a southern breakwater of 4000 ft, and an 
eastern breakwater of 2000 ft. Within the inner harbour 
there will be five or six piers of 2000 ft. long. The open- 
ing between the piers will be 1800 ft., and the entrance 
to the dock 1200 ft. Of the total area 500 acres are to be 
,eclaimed. Splendid facilities are pro as regards 
quay space, and altogether 11,600 ft. has been allotted for 
this purpose. In addition to the quays, there will be 
two outer calling berths (for vesse’s merely calling at 
the port) of 1800 ft. and 1500 ft. It is anticipated that 
the execution of the project will occupy about five years, 
but Parliamentary sanction has, of course, to be, first of 
all, obtained. 


Electric Power for Collieries.—In a paper read at the 
last meeting of the South Wales Institute of Engineers, 
Mr. Gerald Hooghwinkel described electric winding of 
coal at the Maritime pit of the Great Western Colliery 
Company. Mr. Hooghwinkel said the electrical winding- 
engine at the Maritime pit was the first of moderate 
capacity at work in South Wales, and, for that matter, in 
England, being required to wind 175 tons of coal per 
hour from a depth of 1110 ft. in seventy winds. Given 
favourable conditions as to loads, depth, and, above all, 
banking conditions, combined with a low price for elec- 
trical power, it could be shown that electric winding 
could be performed at least as safely as, and at no greater 
cost than, steam-winding. Among the poiuts which had 
altered conditions in favour of electric winding might be 
mentioned the increasing value of small ccal in South 
Wales and the decreased cost of electric power. At what 
price power could be supplied was, of course, a controversial 
point ; but he c'aimed to have obtained figures varying from 
v.25d. and 0.4d. per unit, including 10 per cent. for interest 
and depreciation, with colliery power-stations varying 
tween 1000 and 5000 kilowatts installed, using coal at 8. 
per ton. Power-supply company figures were paaty 
somewhat higher, but might be expected toreach the figures 
stated in the course of time, As regarded the winder under 
notice, the Westinghouse system was adopted, by which 
a three-phase motor was capable of being run direct 
from the mains. The absence of recuperative power with 
this system was met yy an ingeniously-designed drum, 
which, if properly handled, stopped without any erg 
being required, after current was cut off. The plant h 
been in use for about four months, and the engine had 
proved easily able to deal with the requirements made 
upon it. The cost of winding on one trial was brought 
down to well under 2.23d. per ton, which steam-winding 
would have cost. 


Welsh Coal for Ireland.—The Great Northern Railway 
(Ireland) Company has placed an order with the Tredegar 
Tron and Coal Company, Limited, for 80,000 tons of large 
steam coal. The price obtained is about 133. 2d. per ton, 
free on board at Cardiff or Newport. 


Dowlais.— Recent colonial contracts have secured a large 
output of heavy steel rails and sleepers; there has not 
been much doing, however, for home railways. The Big 
Mill has been turning out, as usual, colliery rails of small 
lengths, fish-plates, angle iron, &c. The collieries have 
been regularly employed. 


,, Exeter Ship Canal.—Attempts are being made to 

modernise” the Exeter Ship Canal, which was con- 
structed during the reign of Queen Elizabeth. The work of 
lengthening the canal by 14 miles occupied forty years in 
the eighteenth century. 


The Swansea Valley.—The depression in the semi bitu- 
minous coal trade has become more pronounced, but 
there 1s not much to complain of at the anthracite pits. 
The output of pig iron has been satisfactory. In the tin- 
plate trade a considerable output has been reported at 
most of the works. 


More Welsh Coal.—The first sod of s new house-coal 


colliery has been cut on the other side of the river run 
close by the Abernaut Colliery, owned by the Sel 
Coal Company, and situated near Argoed. The new pits 


will be owned by the Bargoed Coal Com: . The col- 
—t will be not far-from the Oakdale Saw cehingais of 
the Tredegar Coal Company. 

_ Port Talbot.—Negotiations are proceeding for the acqui- 
sition of a site near Port Talbot docks for the establish- 


ment of Kk id by- 
bate ee e and by-product works, and also patent 








MISCELLANEA. 


Ir is reported in the Electrical Review that application 
has been made to the Government at Hong Kong for 
permission to tunnel under the Peak and make a tramway 
system from Victoria to the south side of the island. Ona 
the southern side is ample room for extension of the 
town, and this side of the island, facing the sea, is 
exposed to more wind than the north, which is shut in. 
It would, therefore, make very probably an extension 
preferable from the residential point of view to the present 
town, At the present time the residents endeavour to 
escape from the unpleasant conditions in the town of 
Victoria by living as near as ible to the summit of the 
Peak as convenience and business will allow. 


With the completion of negotiations now on foot all 
the asbestos deposits of im ce in the Urals will 
have passed out of Russian hands. The business now 
being acquired by a German syndicate has an annual 
output of about 18,000,600 Ib. of asbestos, and include 
the Pokleffsk mines, with an output of 7,300,000 lb. 
annually, the Korieff mines producing yearly 4,680,000 Ib., 
and the mines of Biron de Sukanton with an annual 
output of 5,400,000 lb. The remaining mines have only 
small outputs compared with these. Manufacturing is 
not done locally on any extensive scale, but at one factory 
asbestos yarn and packing is made. As a rule, however, 
the fibra is only sorted, being sent elsewhere to be made 
up. The deposits in the Urals altogether produce about 
10,000 tons annually, and rank next in importance to 
thoee in Canada, in which country about 38,000 tons are 
produced annually. 


The results of some tests on a large gas-engine installed 
at the Richmond (Virginia, U.S.A.) works of the Ameri- 
can Locomotive Company, were given at a recent con- 
veation of the American Institute of Electrical Engineers. 
The engine is a 23.5-in. by 33-in. horizontal tandem gas- 
engine, direct connected to a direct-current generator, 
and working on producer- gas supplied from two 9-fb. 
bituminous producers. The tests lasted over thirty days. 
At full power, with a load of 312.3 kilowatts, a consump- 
tion of 1.654 lb. of coal per kilowatt was recorded; at 
three-quarter load—228.3 kilowatts—1.697 lb. of coal per 
kilowatt was used; and at half-load—159.6 kilowatts— 
2.20 lb. of coal were used per kilowatt, The coal used 
was Pocohontas run of mine, of 14.392 B.T.U. as fired, 
and giving 4.5 per cent. of ash. The thermal efficiency, 
measured electrically, worked out at 14.35 per cent. at 
full load, 12.65 at three quarter load, and 10.78 at half-load. 


The Biz2rta transporter bridge has been removed, says 
Le Génie Civil, and re-erected over the Penfeld River, at 
Brest. It had been stated that the removal of this bridge 
from Bizerta was decided u use it might be used 
as a target in war time, in which case the platform might 
be destroyed, and by falling in the channel would pre- 
vent French warships from entering Bizerta Lake. is, 
says our contemporary. is not a fact, for there are suffi- 
cient natural targets at Bizorta aud in its vicinity to enable 
foreign men-of-war to correct their range or their position 
towards the coast, and the fall of the bridge platform in 
the channel would be far less dangerous to navigation 
than the scuttling of a | at the channel entrance. 
Moreover, the bridge could easily have been taken 
down before the commencement of any hostilities. The 
reason given for removing the transporter bridge in 
question from Bizerta is the widening of the channel from 
109 to 200 metres. At Brest it will connect together the 
Government factories put down on both banks of the 
river, and will serve for transporting boilers, guns, armour- 
plates, and so forth, from one shop to the other. The 
reconstruction was entrusted to the Arnodin Company, 
who built the bridge in the first instance. 


The town of Chatham, Ontario, is supplied with a 
steam-héating system run by a public company. This 
has been in successful operation now for two years. The 
supply is from the exhaust steam from the electric rail- 
way power-house, but as this is not at all times sufficient 
to meet the demand, live steam then has to be raised 
and admitted to the mains, The exhaust steam is pumped 
into the 12-in. mains serving the district. The laying of 
the mains cost about 6s. per foot, exclusive of digging and 
filling. As the distance from the station increases, the 
size of the pipes is decreased, The pipes are insulated 
by means of wooden casing-shelle 4 in. thick, with tin 
lining on the inside, and an air space between this and 
the asbestos covering of the pipe. The wooden casing is 
covered on the outside with asphaltum and sawdust. The 
pipes are laid on gradients so as to drain off any water 
that may form by condensation, tile-drainage ae iy 
vided beneath them. Expansion-joints are provided in 
water-tight masonry boxes. The steam taken into the 
buildings is used in radiators, but where existing hot- 
water radiators are used the steam heats the water in a 
special heater. The customer pays on the amount of 
steam used, measured by the condensed water from his 
system passed through a special meter. 


The New York Public Service Commission has issued 
a report showing the degree of eee pt which obtains 
on the railways of that State. The total number of trains 
reported on was 40,879 for the month of April last. On 
the Boston and Albany Railroad 90 ic cent. of the 
trains were on time, the average for all working out at 
2 minutes late per train. Onthe Delaware, Lackawanna, 
and Western Railroad 89 per cent. were on time, the 
average for all being 2.3 minutes late. On the Northern 
Railroad of New Jersey the average was 0.7 minute late, 
93 per cent. being on time. On the Long Island Rail- 
road 0.4 minute was the average ae for lateness, 96 per 
cent. being on time. On the Hudson division of the 
New York Central and Hudson River Railroad, 93 per 








cent. of the trains were on time, the average for all being 
1.4 minutes late. These figures are, however, not alto- 
gether reliable, as a n of 5 minutes is allowed in 
arrival times, so that a train may be that much late and 
still be recorded as being in on time, while one just over 
the limit will have the whole 5.5 or 6 minutes placed 

ainst it, whatever the actual figure may be. In one case 
of single-track working on the Erie Ruilroad the average 
lateness amounted to 24.1 minutes, only 40 per cent. of 
the trains being on time. Of the delays, 11.3 per cent. 
were due to engine failures, 12.4 cent. to station 
working, and 9.7 per cent. to waiting connections from 
other reads. 


Some interesting results have been brought out by 
work conducted by the Interborough Rapid Transit Com- 
pany, of New York, in connection with the repair and 
upkeep of their rolling-stock. For instance, in connection 
with wheels and axles, it was found that wheels pressed 
on often became loose. Wheel- re tests were made 
on steel wheels with 10.3125-in. bubs and of 6.204-in. bore 
on axles having 6.2085-in. wheel fit. With these wheels 
and axles, a starting pressure of 40 tons and an average 

ressure of 37 tons were ded in forcing the wheel on. 

imilar trials were then made with wheels having rings 
shrunk on round the hub. One ring, 24 in. by 2} in. in 
section, was shrunk on each side, with the resulo that 
starting pressures of 135 tons and average pressures of 
78 tons were obtained. An investigation into the cause of 
loose tyres suggested that the heating due to braking 
caused these to become loose and fail. It was found that 
the temperature of the tyre often rose in braking to 
145 deg Fahr., while that of the bhubrose no higher than 
about 87.8deg Fahr. With the standard shrinkage allow- 
ance of 0,00lin. per lin. diameter, the radial pressure ab 
69 deg Fahr. of a tyre 28 in. thick on the wheel centre was 
6070 lb. per square inch, and of a worn tyre 1} in. thick 
2600 lb. per equare inch. On the temperature of the tyre 
being raised to 145 deg Fahr. and the hub to 88 deg Fahr., 
these pressures were found to be reduced to 3970 lb. per 
equare inch for the new tyre and 1700 lb. square inch 
for the 1} in. tyre, showing a reduction in holding power 
by wear and heat of 72 per cent. These investigations led 
to the adoption of the rolled.steel wheels, with the gear 
shrunk on the hub on one side and a retaining-ring on the 
hub on the other. 


Sir Charles Metcalfe, Bart., who, with Messrs. Sir 
Douglas Fox and Partners, is consulting engineer to the 
Shire Highlands Railway Company, has just completed 
his final inspection of the interesting railway from Port 
Herald, on the Shiré River, to Blantyre, the capital of the 
Protectorate. He was accompaniei by Mr, T. Roy— 
eepenetny Se Government engineers, Messrs Gregory, 
Eyles, and Waring—and Mr. A. G. Pears, chief resident 
engineer, and others. A careful examination of all the 
works was made, and important steel bridges tested with 
the heaviest possible v1 | loads. The standard of con- 
struction is the same as that on the Rhodesia Railways. 
The gauge is 3 ft. 6in., and the track is laid with steel 
flat-bottomed rails, weighing 41} 1b. to the yard,gresting 





on steel sl rs. The maximum gradients are 1 in 44 
(compensated for curvature), and the sharpest curves are 
of chains radius. The section of line now open to 


traffic is 114 miles long, but it is intended later on to 
extend it northwards to Jake Nyasea, and possibly south- 
wards to Beira. The inspection passed off satisfactorily, 
and on the receipt of Sir Charles Metcalfe’s report in 
London it is expected that the railway will be formally 
declared open by the Government. The work has been 
carried out by the British Central Africa Company, 
Limited, as contractors for the Shiré Highlands Railwa 
Company. The whole of the bridgework, erection, plans, 
toons, &c., together with the buildings and ware- 
ouses and rolling stock, were desi and inspected by 
the ae engineers. The rolling-stock is all of the 
four-wheeled dou wle-bogie type. 








New Zinc-AvKALt-NiokeL AccomuLaTor.—R. Gold- 
schmidt describes a new alkaline storage cell in the 
Bulletin de la Société Belge d’Elcctriciens. The electro- 
lyte is Dwr peas ay carbonate; the el les consist of zinc 
and nickel oxide, both deposited from baths of fluosilicates 
on cathodes of iron-wire gauze; the cathode is nickel- 
plated in the case of the nickel electrode. Hydrofluosilicic 
acid (SiF,H2) has been frequently tried as an electrolyte 
since Betts and Kern successfully used it in the technical 
deposition of lead some few yearsago. Goldschmidt pre- 
eee his solution by neutralising the acid with the car- 

ate of the respective metal. The pure nickel flaosili- 
cate does not answer, however. A little cobalt (dissolved 
in the same acid) has to be added to the bath, and this 
addition has to be renewed and the solution acidified again 
after a few hours, else the black deposit turns into a 
greenish hydrate. The electrode is afterwards formed in 
a solution of sodium carbonate. There is also a difficulty 
about the zinc electrode. The faintly acid solution yields 
an unsuitable spongy zinc for the first 24 hours; a new 
cathode of wire gauze is then introduced, on which a porous 
well-adhering metal is deposited. The capacity of the cell 
depends mainly upon that of the positive electrode, which 
weighs about a third of the whole cell ; the capacity of the 
negative zinc electrode is comparatively very great, and a 
high capacity is claimed also for the positive electrode, 
60 ampere-hours at 15 or 20 amperes per kilogramme of 
nickel electrode. The cell cools while being charged, and 
becomes warm during the discharge, like the Jungner and 
Edison cells, while lead cells heat during the discharge. 
The discharge of the Goldschmidt cell takes place between 
1.5 and 1.6 volts. In the other nickel cells the potential 
curve marks two steps at about 1.3 volts (main discharge), 
and again at 0.75 volt; this second step has not been 
observed by Goldschmidt. 
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Roya Institution.—The following are the lecture | adapted to a juvenile auditory ; Professor Karl Pearson, 
arrangements at the Royal Institution, before Easter :— | two lectures on ‘ Albinism in Man;” Professor A. A. 
Professor W. Stirling, a Christmas course of six experi- | Macdonell, three lectures on ‘The "Architectural and 
mentall} illustrated lectures on ‘‘The Wheel of Life,” Sculptural’ Antiquities of India ;” Dr, F. Walker Mott, 
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six lectures on ‘“‘The Evolution of the Brain as an Organ 
of Mind ;” Professor J. O. Arnold, two lectures on 
“J Mysteries of Metals ;” Mr. William Archer, two 
lectures on “‘ The Revival of Modern Drama ;” Dr. Hans 
Gadow, three lectures on ‘‘ Problems of Geographical 
Distribution in Mexico;” Mr. A. D. Hall, two lectures 

“Recent Advances in Agricultural Science ;” Pro- 
li G. H. Bryan, two lectures on “‘ Aerial Flight in 
Theory and Practice;” Professor Sir Hubert von Her- 
komer, two lectures on (1) “‘ The Critical Faculty,” and 
(2) “Sight and Seeing ; ” Sir Alexander Mackenzie, 
three lectures on (1) ‘‘ Mendelssohn ” (with musica! 
illustrations); (2) and (3) ‘‘Chamber Music” (with the 
kind assistance of the members of the Hans Wessely 
Quartette); and Professor Sir J. J. Thomson, six lec 
tures on ‘‘ Properties of Matter.” The Friday evening 
meetings will commence on January 22, 1909, when Dr. 
Alfred Russel Wallace will deliver a discourse on “ The 
World of Life ; as Visualised and Inte ted by Dar 
winism.” Succeeding discourses will probably be ve 
by Lieut.-Colonel Sir Frederic Nathan, Professor 
Frazer, Professor H. A. Wilson, Sir Henr Cunynghame 
The Right Hon. the Earl of Berkeley, the Right Hon. 
Viscount Esher, Mr. 8S. G. Brown, Mr. °. hrelfal! 
Mr. A. 8. Eddington, Professor Sir J. J. Thomson and 
other gentlemen. 
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SOCIAL PROGRESS AND THE 
ENGINEER. 

Ir is a favourite device of writers who wish to 
air their superiority to speak of our present civili- 
sation as material, the inference being that other 
and previous civilisations were moral or mental, or, 
at any rate, exempt from the taint of being the 
product of the engineer, And yet a moment's 





consideration of the origin of the word—civis, a 
citizen—would show that it is necessarily asso- 
ciated with the constructive arts. It is impos- 
sible for large numbers of people to be habi- 
tated on a restricted area until considerable 
progress has been made in engineering, for as 
the ground in the immediate neighbour ood will 


be|not support them, there is need of roads and 


bridges, or else of ships, to bring them their food. 
The early civilisations of Europe all took their rise 
in countries with extensive seaboards, to which 
access could be had by shipping. Greece was 
largely an archipelago, and the mainland was in- 
dented with creeks which gave access to a great 
rt of it. Rome was not far distant from the 
Mediterranean, while Italy had the longest shore- 
line in Europe. The ship was then the most 
elaborate piece of mechanical construction to which 
mankind had attained, and where the ship could 
penetrate civilisation grew. Our own woad-stained 
ancestors owed what little knowledge they had of the 
arts to the ships of the Phoenicians which traded 
here in the summer The still earlier civilisa- 
tions of Assyria and Egypt were due to other forms 
of engineering. It was irrigation that converted 
those countries from wastes, supporting a sparse 
and wild population, into lands covered with cities 
and monuments. Sir William Willcocks has un- 
ravelled the history of both countries for us, and 
has sketched the order in which the works were 
executed, showing us an intensive cultivation 
gradually made possible not only an immense 
pulation, but also a large export trade in cereals. 
Tn later years fed both itself and Rome, 
the Eastern and the Western civilisations being 
alike dependent on the civil engineer and the 
shipbuilder. 
evertheless, the origin of civilisation is not 
material ; the engineer does not create it any more 
than the farmer creates the seed from which comes 
the harvest. In all countries and in all times 
of which we have records civilisation made some 
progress, at least among peoples who had the 
germ of it within themselves, But it was attained 
at the expense of the general body of the people, 
or of a portion of them. In early times un- 
warlike races were enslaved, and their labour 
enabled their conquerors to devote themselves 
to the arts. Later, the same object was attained by 
the upper claeses obtaining possession of the 
land, and wringing the last penny of rent out 
of their tenants. isure and wealth are needed 


be| for the growth of civilisation beyond the embryonic 


stage, and these can only be created for a class 
by hard work on the part of the general body 
of the population. As long as the conditions of 
life are so hard that each man can only support 
himself and his family by his constant exertions, 
there can be very little progress in civilisation, for 
civilisation implies something beyond bare neces- 
saries. As soon, however, as this stage is passed, 
owing to climatic conditions, or to improved methods 
or implements, and given an upper class who can 
take toll of all products of labour in excers of a 
bare subsistence for the worker, then civilisation 
begins to progress. A portion of the population 
can be diverted from the soil or the chase, and can 
devote themselves to the arts. As soon as this 
takes. place, much becomes possible. We know 
that gold and gems from India were carried on 
camel-back across the steppes of Asia to adorn 
Teutonic chiefs deep in the German forests, and 
that Roman law exercised its beneficent power 
hundreds of miles from Italy. But when com- 
munication was beset with difficulties, it was only a 
very small proportion of the population that could 
cultivate their tastes, and could enjoy books and 
music and pictures, and surround themselves with 
comforts. For the remainder, civilisation only 
meant the tighter grip of a law devised by their 
superiors to hold them in check. 

Civilisation starts at the top of a community, and 
spreads downwards, the rate of its progression de- 
—- on the success of the engineer in creating 
eisure and wealth. This, as we have seen, he 
does, in the first place, by improving means of 
communication, so that articles which are worthless 
in one place, by reason of their abundance, may 
be rendered valuable by a conveyed to another 
where they are wanted e also facilitates the 
growth of food by drainage and irrigation, and 
renders the land capable of bearing crops in excess 
of the wants of the inhabitants. He contrives tools 
to increase the efficiency of handicraft, and simple 
machines, like looms and spinning- -wheels, that en- 
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large the scope of manufacture. He finds means of 
smelting ores and producing metals in small quanti- 
ties. The greatest achievement of the mechanical 
engineer for egy “gg A thousands — of 
years was the sailing-ship. By these simple 
means mankind was raised out of a state of bar- 
barism into a high condition of civilisation. When 
we look back to the achievements of the fifteenth, 
sixteenth, and seventeenth centuries in art and 
literature, we are obliged to admit that, in spite of 
our material advancement, we have nothing to 
show like them. It is true they could not have 
been attained without the aid of the civil engineer 
aud the mechanic, and yet upon what a small 
amount of engineering knowledge did they exist. 

It is difficult for us to realise that men could 
find leisure to pursue art and philosophy in the 
days when the only source of power was muscle, 
except in the case of shipping. It was only when 
mechanical power was made available that civilisa- 
tion really became open to the reproach of being 
material, and every engineer ought to be proud of 
that reproach, for material advance means the social 
progress of the mass of the people, whose lot under 
the earlier civilisations was one of continuous toil 
and short commons. We have often wondered that 
our profession has kept so silent as to the benefits 
it has brought to mankind. Lawyers boast of the 
advantages of rule and order, the clergy proclaim 
the blessings of religion, and medical men tell of 
the lengthening of life that has attended their 
efforts of recent years. Why should engineers 
refrain from insisting on the fact that they also 
have lengthened life, not by 20 cent., but by 200 per 
cent., by enabling men to do in an hour what once 
required days, and to compass between dawn and eve 
a journey that occupied their forefathers a week. 
They have brought the labouring man pure water 
and Hg 4 food. They supply him with wheat from 
Canada, beef from Argentina, mutton from Aus- 
tralia, tea from India, and sugar from the West 
Indies. They have made books so cheap that 
everyone can aes a shelf of classics, and travel so 
easy that seaside and mountain are no longer sacred 
to the well to-do. We were glad to see that Mr. J. 
Ward, in his presidential address to the Institution 
of Engineers and Shipbuilders in Scotland on Tues- 
day night, brought this subject forward. Too often 
such addresses are mere dry-as-dust recapitulations 
of statistics. But Mr. Ward departed from the tradi- 
tional track, and eloquently laid before his hearers 
what he called a ‘‘hill-top” view of the engineer's 
work, showing how its ultimate object was social 
progress. His hearers must have gone home 
surprised and delighted with his address and at 
the new aspect of their daily life that was laid 
before them, and have returned to their avocations 
with an added zest from the consciousness that 
their prosaic tasks had another character which 
enabled them to rank with the more attractive 
achievements of the statesman and the philan- 
thropist for the benefit of humanity. 

In tracing the work of the engineer on the social 
advancement of the people, Mr. Ward began with 
modern attempts to increase the productivity of 
labour. He instanced the Arkwright spinning-frame 
of 1769, ages power mule of 1792, the Cart- 
wright loom of 1801, the puddling furnace of 1783, 
the hot-blast furnace of 1828, some of the earliest 
triumphs of the mechanic by which he enabled 
one pair of hands todo the work of many. He 
then turned to agriculture and contrasted the busy 
harvest field of the past, in which was gathered 
every man, woman, and child of the district, with 
the present state of affairs, when a single man on a 
sheaf-binder cuts acres per day, and leaves the 
crop ready bundled to be piled in stooks. In 
imagination he followed the grain into the silo, and 
thence through the roller-mill, in which a single 
man will watch a score of machines carrying out 
automatically the most delicate operations in re- 
ducing the grain and grading the products. Then he 
turned to what is the necessary accessory of an in- 
crease of the productivity of labour—a corresponding 
increase in the power to consume. He emphasised 
a fact, which is often forgotten, that it is useless 
to turn out goods, however cheap they may be, 
that cannot find a purchaser, either because the 
demand is already satisfied, or because the pos- 
sible purchasers have no money. If Britain had 
been an isolated country, the increase in the pro- 
ductivity of labour at the commencement of the 
nineteenth century would have had the effect of 
throwing immense numbers of men out of work. 
As it was, a great amount of distress was occasioned 





while new markets were being found, and a dis- 
like to machinery was generated in the working 
classes which has not yet disappeared. Fortu- 
nately, we had already a large over-sea trade, and 
had the possession of many markets. Soon the 
steamship came to relieve the congestion, and 
in no department of engineering has there been 
more continuous and conspicuous success than in 
shipbuilding. Mr. Ward told his hearers that 
the cost of a cargo steamer per ton carried 
is less than two-thirds of what it was thirty 
years ago, while the manual labour of work- 
ing a ship has been reduced 60 per cent. in the 
last forty years by steam steering-gear, cargo- 
hoists, and the like. Steam-engine economy has 
increased until now 1 ton of cargo is carried 100 
miles for 4 lb. of coal. The same economical 
steamer which carries our manufactured goods to 
the ends of the earth brings us the payment in the 
form of raw material, and thus enlarges the scope 
of our trade, and enables us to establish industries 
which are foreign to the country and entirely the 
result of engineering enterprise. Lancashire, with 
its millions of spindles, has been created by the 
shipbuilder. 

It needs a little courage in these days of proces- 
sions of the unemployed, and when one knows 
that thousands of honest, self-respecting artisans 
are bearing in secret the pinch of poverty, to 
insist on the benefits that have followed the intro- 
duction of machinery. Nevertheless, one only 
needs to take the ‘‘hill-top” position to realise 
that the privations of to-day are often preferable 
to the normal condition of affairs fifty years ago. 
Our standard of living has risen immensely, and 
middle-class luxuries of our fathers are the neces- 
sities of the working classes to-day. Mr. Ward 
gave the following tzble of the average weekly 
wage paid in the Leven shipyard of Messrs. Denny 
Brothers since 1852. Ali salaries are excluded 
from the table, but there are included journeymen, 
eee, labourers, boys, and girls in the 
polishing and upholstering departments. 


In 1852 the average weekly wage was 13s. 24d. 
1862 15s. 24d. 


” ” ” 


»» 1872 ” ” 24s, 
»» 1882 ‘i * 268. 24d. 
»» 1892 % 9 263. 94d. 
»5 1902 " “6 323. 94d. 
” 1907 ” ” 323. 


Up to 1879 the working hours were sixty per week. 
Since then they have been fifty-four. Mr. Ward 
added that if the numbers and wages of journey- 
men only were taken, the result for them would 
be very much greater than the aboveaverage. Not 
only does the workman now get more money, 
but the purchasing value of money has greatly 
increased. Tea, coffee, and sugar are less than 
half the price they were in the 'fifties; vege- 
table f is 38 per cent. cheaper, animal food 
16 per cent. cheaper, textiles 34 per cent., and 
so on through nearly all the list of things which the 
workman buys. Schooling for his children is now 
free, and the careful man can provide himself with 
luxuries, such as watches, pianos, bicycles, or the 
like, that his father never dreamed of. Fluctua- 
tions of trade were known in the Middle Ages, and, 
what was worse, fluctuations of harvests, which 
were followed by famine and pestilence. If the 
engineer had done nothing but delivered us from 
the fear of these, he would deserve our gratitude. 

Mr. Ward noticed a charge brought against 
machinery of stifling the intellect of the worker by 
its deadly monotony ; and against this he instanced 
the ways in which life was made brighter by chea 
books and travel, the effect of machinery.. But it 
is to be doubted whether the machine-minder’s 
life is really more monotonous than that of his 
predecessor. Could anything be more monotonous 
than spinning yarn with a distaff, or even with a 
wheel? Life spent in a saw-pit must have been duller 
than in a wood-works, and anyone who has tried 
three months at a simple mechanical job, like 
keying-on wheels, knows that it produces an attack 
of mental nausea more severe than can be engen- 
dered by minding a milling-machine. The con- 
stant exercise of the mental faculties on one small 
object, which is renewed day by day, produces 
the worst form of monotony. 

Mr. Ward concluded his most suggestive address 
on a high note. He said :—‘‘ Happiness and pros- 
perity cannot be produced by mechanical means, but 
the onward march of progress clearly defines the 
growing interaction between our work and our social 
habits, and marks clearly the lines of development 





along which we must advance to ensure their 
attainment. History shows that as the trade of a 
country has progressed, freedom and the civilising 
forces of life have proportionately progressed ; and 
that most of our flourishing towns owe their origin 
to the humanising influence of industrial science. 
Side by side with every advance of science there has 
been progress in civic legislation, in municipal enter- 
prise, in social peace and well-being.” This brings us 
back to our starting-point, that civilisation increases 
where the mechanical arts flourish, provided the 
people have a love for a things. The engineer 
does not create mental progress; he produces 
wealth and renders leisure possible, but it lies 
with the general body of the population to decide 
to what ends these shall be applied. It is well for 
us all to be reminded—engineers no less than 
others—of the advantages we enjoy over our pre- 
es and of the responsibilities which they 
entail. 





THE PATENTS ACT. 


At the latter end of last year, just before the 
Patents and Designs Act, 1907, came into force, we 
published a review of a book, written by Messrs. 
James Roberts and H. Fletcher Moulton, dealing 
with the new Act, and we took advantage of the 
opportunity to explain briefly some of the altera- 
tions and the amendment in the law as embodied in 
the Act. It was pointed out that many of the new 
provisions were framed in language that was, un- 
fortunately, far from clear, and that inventors and 
patentees would be in a state of uncertainty as to 
the meaning of many of the clauses until the Courts 
had had opportunities to construe the Act, and to 
deal with some of the questions that would in- 
evitably arise. The Act, as was only to be ex- 
pected, has created widespread interest, and its 
working is being, and will continue to be, watched 
with great anxiety, not unmixed with fear, by 
patentees and inventors, more especially foreign 
patentees and inventors. The anxiety of the latter 
classes is caused more especially by Section 27. 
This section is usually said to institute the com- 
pulsory working of patents in this country. The 
section reads as follows :— 

“27. (1) At any time not less than four years 
after the date of a patent, and not less than one 
year after the passing of this Act, any person may 
apply to the comptroller for the revocation of the 
patent on the ground that the patented article or 
process is manufactured or carried on exclusively 
or mainly outside the United Kingdom. 

**(2) The comptroller shall consider the applica- 
tion, and, if after inquiry he is satisfied that the 
allegations contained therein are correct, then, 
subject to the provisions of this section, and unless 
the patentee proves that the patented article or 
process is manufactured or carried on to an ade- 
quate extent in the United Kingdom, or gives 
satisfactory reasons why the article or process is 
not so manufactured or carried on, the comptroller 
may make an order revoking the patent either— 
(a) forthwith ; or (b) after such reasonable interval 
as may be specified in the order, unless in the 
meantime it is shown to his satisfaction that the 
patented article or process is manufactured or carried 
on within the United Kingdom to an adequate ex- 
tent. Provided that no such order shall be made 
which is at variance with any treaty, convention, 
arrangement, or engagement with any foreign 
country or British possession. 

‘*(3) If within the time limited in the order the 
patented article or process is not manufactured or 
carried on within the United Kingdom to an 
adequate extent, but the patentee gives satisfactory 
reasons why it is not so manufactured or carried 
on, the comptroller may extend the period men- 
tioned in the previous order for such period, not 
exceeding twelve months, as may be specified in the 
subsequent order. 

**(4) Any decision of the comptroller under this 
section shall be subject to appeal to the court, and 
on any such appeal the law officer, or such other 
counsel as he may appoint, shall be entitled to 
ap and be heard.” , 

he non-technical Press has seized upon this 
section, and the public has been surfeited with 
essays on patent Jaw and on the benefits to be 
derived from the operation of the Act. Nearly 
every writer has considered it his duty to forecast 
the important and beneficial effects that are to be 
the result of this section, and one can only come to 
the conclusion that this section is to cause an 
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impetus in the building trade, in the development 
of land, and in the demand for workmen, and 
generally to stimulate trade in a manner this 
country has never known. Would that it were to 
be so. But it is to be feared that many of the 
prognostications are fallacious, and that the great 
improvements the Act has effected, or is to effect, 
in trade and manufactures are creations of excited 
brains. Much of the anxiety which foreign 
patentees and inventors have been caused is due to 
the many statements that have been published and 
couched in language that is incorrect, and when not 
wholly incorrect, misleading, and so likely to cause 
incalculable injury and wrong. One widely-pub- 
lished representation of what Section 27 is supposed 
to state is as follows :— 

‘Patent rights in England, held by foreigners, 
expire almost daily, the time limit in the Act being 
‘four years from the date of a patent, and not less 
than one year after the passing of the Act,’ so, 
unless arrangements are made to manufacture in 
England, patent rights lapse.” 

The statements made in this excerpt are wholly 
incorrect ; moreover, the excerpt contains a quota- 
tion from the Act, and this quotation is not accu- 
rate. How is it to be expected that patentees and 
inventors can gain an accurate knowledge of the 
law when statements such as the above are pub- 
lished broadcast? A foreign patentee or inventor 
reading the excerpt quoted would be led to believe 
that the British _ law provided for compul- 
sory working of his invention as a condition of 
the continued existence of his patent. Section 27 
has been quoted in full, and it will be seen 
that there is no suggestion of the automatic 
lapsing of a patent at the end of the fourth 
year, if not worked. But Section 27, which is 
entirely new to British patent law, is very impor- 
tant, and is applicable to all patents, whether 
granted before or after the passing of the Act, and 
whether owned by British or foreign patentees. 
The object of Parliament, as expressed in the 
section, appears to be to prevent persons who are 
owners of British patents from prejudicing unfairly 
British manufacturers and trade generally by 
stifling trade in this country in connection with the 
manufacture of the patented article or process, 
which is exclusively or mainly carried on outside 
the United Kingdom. The section is very in- 
teresting, and the more it is examined the more 
interesting it becomes. In a petition for revoca- 
tion the onus is on the petitioner to prove that the 
patented article or process is manufactured or 
carried on exclusively or mainly outside the United 
Kingdom. If he succeeds in doing so, the onus 
is then on the patentee, under Sub-Section 2, to 
prove that the patented article or process is manu- 
factured or carried on to an adequate extent in the 
United Kingdom, or to give satisfactory reasons 
why the article or process is not so manufactured 
or carried on. No explanation is given of what 
constitutes the carrying on of a manufacture 
‘mainly outside the United Kingdom,” nor what 
is carrying on a manufacture ‘‘to an adequate 
extent’ in the United Kingdom, nor what sort of 
reasons would be considered as a ‘‘satisfactory” 
explanation why the manufacture is not so carried 
on. These will have to be considered in regard 
to the facts of each particular case. Atthe present 
moment some eleven petitions have been pre- 
sented to the Comptroller for revocation of patents 
under the provisions of Section 27, but no decisions 
have yet been given. It would, therefore, be idle 
to speculate on the points that have been raised. 
As the cases are decided, it is hoped to draw atten- 
tion to the decisions and to give any needful expla- 
nations, 

Notice has just been published that Section 8 
of the Act is to come into operation on January 1 
next. Section7 enacted that where an application for 
a patent has been made and a complete specification 
has been left, the examiner shall make an investi- 
gation for the purpose of ascertaining whether the 
invention claimed has been wholly, or in part, 
claimed or described in any specification (other 
than a provisional specification not followed by a 
complete specification) published before the date 
of the application, and left pursuant to any appli- 
cation for a patent made in the United Kingdom 
within fifty years next before the date of the appli- 
cation. Section 8 enacts that the investigation 
made under Section 7 shall extend to specifications 
published after the date of the application in re- 
spect of which the investigation is made, and being 
Specifications which have been deposited pursuant 








to prior applications. An application is deemed to 
be of prior date to another application if the patent 
applied for would, when granted, be of prior date to 
the patent granted pursuant tothat otherapplication. 
Therules provide that theapplicant shall beinformed 
of the result of such extended investigation and 
shall be given two months, from thedate of the official 
letter informing him, in which to apply for leave 
to amend by way of disclaimer. The applicant is 
required to state what amendments he is prepared 
to make in his specification to remove the objec- 
tion of anticipation, or, if he considers that no 
amendments are necessary, to inform the. Comp- 
troller accordingly. The Comptroller will then 
consider any amendments submitted by the appli- 
cant for this purpose, and may allow the necessary 
amendments to be made. If, at the expiration of 
the two months, or such further time as the Comp- 
troller may allow, the Comptroller is not satisfied 
that the invention claimed by the applicant is not 
wholly or in part claimed in the specification or 
specifications cited, he is to inform the applicant 
accordingly, and appoint a time for hearing him. 
The Comptroller will, after hearing the applicant, 
or without a hearing if the applicant has not 
attended the hearing appointed, determine what 
reference ought to be made in the applicant’s speci- 
fication to any, and, if so, what prior specification 
or specifications by way of notice to the public. 
When the Comptroller determines that refer- 
ence to a prior specification ought to be made 
by way of notice to the public, the form of 
reference is to be as follows, and is to be 
inserted after the claims:—‘t Reference has been 
directed, in pursuance of Section 8, Sub-Section 
2, of the Patents and Designs Act, 1907, to 
Specification No. ...... OE Bisscts ” When, after any 
accepted specification has been published, any 
amendment has been made, or any reference has 
been inserted therein, under either of the two 
rules made for carrying into effect the provisions 
of the section, notice thereof is to be advertised in 
the Patents Journal. We may add that Section 8 
will only apply to applications filed on and after 
January 1 next. 





THE SMITHFIELD CLUB SHOW. 

Wuitst there is, perhaps, room for an illumina- 
tive disquisition on the elastic limit of raw hide, as 
exemplified by the outer integuments of the fat 
stock exhibited at the Smithfield Club Show, the 
real interest to the engineer, of the annual function 
in question, centres in the exhibit of splendidly- 
finished portable and traction-engines, and other 
agricultural machinery, in which our leading firms 
have long held an unchallenged position for per- 
fection of material and workmanship. Though 
this year’s Show, which opened on Monday last, 
contains no very striking new departures, and 
the types exhibited have long been standardised, 
yet each year sees the adoption of some minor 
improvements by each firm, which, whilst adding 
but little to the intrinsic suitability of the engines 
for their destined ends, substantially increase the 
convenience with which they are operated. 

A very fine show is made by Messrs. Aveling and 
Porter, of Rochester, amongst whose exhibits is a 
small tractor built to conform to the requirements 
of the Motor-Car Acts. This has a’ Belpaire fire- 
box, the front plate of which constitutes a striking 
illustration of the perfection with which it is now 
possible to flange plates to complicated forms. In 
order to demonstrate better the quality of the 
boiler-work, this engine is shown with the lagging 
removed, so that all the riveted and flanged work 
is open to inspection. A heavy ploughing-engine 
is also to be seen at this stand, its special feature 
being an easily-replaceable coil-ring to the winding- 
drum. The latter is made of steel throughout, 
being cast in the builders’ own foundry. This 
firm now produce their own steel castings and 
forgings direct, the only steel obtained from out- 
side sources being the boiler-plates. The steel 
foundry, which is, we believe, the only one south 
of the Thames, has proved of great service, since 
rush orders can be executed in steel almost as 
rapidly as in the old days, when cast iron was still 
universally used for spur-wheels and pinions. 

As usual, Messrs. Scie Fowler and Co. (Leeds), 
Limited, exhibit fine examples of their work in road 
locomotives and tractors. The roadlocomotiveshown 
has a compound engine, provision being made for 
the admission, in emergencies, of high-pressure 
steam direct into the low-pressure cylinder. Three 





speeds are provided, and the sliding pinion for the 

ird speed rides on four keys, which are now made 
solid with the shaft. A compound road tractor 
built to conform to the Light Locomotives Act is 
also exhibited. Its weight empty is well below the 
4-ton limit. The driving wheels are 5 ft. in dia- 
meter by 9 in. wide, and are faced with alternate 
strips of wood and steel, an arrangement which 
combines excellent adhesion with a moderate rate 
of wear. The boiler has a Belpaire fire-box, and is 
designed for a working pressure of 200 lb. per 
square inch. 

Messrs. Marshall, Sons, and Co., Limited, of the 
Britannia Iron-Works, Gainsborough, exhibit on 
this occasion engines of the portable type only, the 
finely-finished horizontal engines, which for many 
years were prominent at their stand, being this 
year absent. Amongst the exhibits is the agricul- 
tural spring-mounted oil-motor, which was fully 
described in our issue of November 29, 1907. Very 
low running costs have been reached with this 
engine. With paraffin at 6d. per gallon, an acre can 
be ploughed for a total cost of 3s., and from 6 to 10 
acres can be ploughed in a day of 10 hours. A 
single-cylinder traction-engine, rated at 7 horse- 
power nominal, is also exhibited, and exemplifies 
anew Messrs. Marshall’s exceptional ability in the 
neat and effective design of small details. 

Messrs. Clayton and Shuttleworth, Limited, of 
Lincoln, in addition to one of their standard agri- 
cultural traction engines, show a compound road 
tractor, for which they report a steadily-increasing 
demand. One of these engines does the work of 
six horses, at a fuel cost of less than one-half that 
formerly expended in corn. The engine shown has 
a feed-pump driven through reduction gearing, the 
slower reciprocation thus obtained having proved 
advantageous. Other exhibits at this stand area 
compound road locomotive and a 4-ft. 6-in. thrash- 
ing-machine. Portable or traction engines are also 
shown by Messrs. Brown and May, Limited, of 
Devizes, Messrs. Charles Burrell and Sons, Li- 
mited, of Thetford, Messrs. William Allchin, Ltd., 
of Northampton, and Messrs. A. H. Dodman and 
Co., Limited, of King’s Lynn; whilst a fine trac- 
tion engine is also exhibited by Messrs. J. and H. 
McLaren, Limited, of Leeds. 

Messrs. Davy, Paxman, and Oo., Limited, of 
Colchester, show a suction-gas plant and a portable 
engine, both notable for neatness of design. Two 
showmen’s engines form the most striking feature 
at the stand of Messrs. Richard Garrett and Sons, 
Limited, of Leiston. These, in spite of an ex- 
tended awning and some ornamental features, 
weigh but 5 tons empty. They have each a dynamo 
carried onan extension of the smoke-box, and both 
axles are fitted with springs of the locomotive 
pattern. 

For the first time Messrs. Ransome, Sims, and 
Jefferies, Limited, of the Orwell Works, Ipswich, 
exhibit a steam-tractor built to conform to the re- 
quirements of the Motor-Car Acts, and constituting 
an excellent example of this class of engine. It 
has an extra long connecting-rod. The gears 
throughout are of cut steel, and the weight is well 
sprung. A convenient feature is the fitting of two 
doors to the ash-pit on opposite sides, so that the 
one to the windward can always be closed, whilst 
cleaning is also facilitated. Other small steam- 
tractors are exhibited by Messrs. Wallis and 
Steevens, of Basingstoke, Messrs. William Foster 
and Co., of Lincoln, Messrs. Tasker, of Andover, 
and Messrs. Savage Brothers, Limited, of King’s 
Lynn. The designs, however, embody no really 
novel features, each of the firms mentioned having 
standardised their patterns some time ago. The 
Savage engine shown was fitted with the wooden 
tread-wheels which we illustrated in connection 
with our description of the Newcastle Show last 
June. It may be of some interest to note that this 
tractor was, in the first place, developed to meet the 
special needs of the proprietors of steam ‘‘ merry- 
go-rounds,” a manufacture in which the firm in 
question have specialised, works covering 8 acres 
of ground being devoted to this particular trade. 

A self-moving portable engine is the principal 
feature at the stand of Messrs. Ruston, Proctor, 
avd Co., Limited, Lincoln, whilst the other exhibits 
include a thrashing-machine, a clover-huller, and a 
pump. In addition to a large range of their well- 


known corn-grinding and crushing mills, Messrs. 
E. R. and F. Turner, Limited, of Ipswich, show 
some beautifully-finished horizontal and vertical 
engines. 

In addition toa varied selection of their now well- 
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known oil-engines, Messrs. Blackstone and Co., 
Limited, of Stamford, exhibit for the first time a 
new pattern of side-delivery rake, which has 
during the past season undergone a thorough test 
in different parts of the United Kingdom. Previous 
side-delivery rakes have been set at an angle, and 
the crop is collected by the motion of the raking 
mechanism combined with the forward travel of the 
machine. In the new type of implement the rakes 
move square to the line of travel. The tine-bars 
work in front of the main axle, in full view of the 
driver, and the front end of the machine is carried 
by a castor wheel. The makers claim that the 
machine is able to follow without difficulty in- 
equalities in the ground, and is eminently suitable 
for work on ridge and furrow. 

The Campbell Gas-Engine Company, of Halifax, 
show a 12-horse-power suction-gas plant and a 
number of small oil-engines, but these embody no 
new features of interest. 

Messrs. H. P. Saunderson and Co., Limited, of 
Bedford, show one of their agricultural tractors, 
which embodies some important modifications from 
that exhibited at Newcastle last June. The 
main change is in the radiator. Radiators which 
give perfect satisfaction in car-work have proved 
quite inadequate when used on agricultural motors, 
which must move slowly when engaged in their 
work. The radiator now fitted is built up of 
1860 tubes $ in. square and 13 in. long. The 
water space between adjacent tubes is ,', in. wide. 
A fairly large fan is used to force air through the 
tubes. This radiator has proved efficient even 
during the hottest weather last summer in South 
Hungary, the cooling water being kept throughout 
the day well below the boiling-point. A small air- 
cooled engine, having a cylinder 4 in. in diameter 
by 5 in. stroke, was also shown at this stand. It 
is rated at 4 horse-power, which it develops when 
running at 800 revolutions per minute. The 
exhaust-valve is cooled by afan. The base of the 
engine forms a tank, divided into two compart- 
ments, one for petrol, which is used in starting up 
the engine, and the other for paraffin, to whic 
the engine is changed over when fairly warmed. 
A model of the firm’s weed-cutting boat was also 
exhibited. A seventh repeat order for three of 
these boats has just been received from the 
Egyptian Government. The largest of the three 
is capable of clearing an area of 6 acres per hour. 
The boats in question are destined for use on the 
irrigation canals. In these the current is very 
sluggish, 1 to 2 miles per hour, and the papyrus 
grows apace. Twenty years ago it was removed by 
hand-labour paid at the rate of 4d. per day, but such 
has been the increased prosperity of the country 
that it is now impossible to obtain labourers for 
this work at six times this daily wage. 

Messrs. J. B Petter and Sons, Limited, of the 
Nautilus Works, Yeovil, show a selection of their 
standard and their ‘‘ handy-man” oil-engines, 
ranging from 2} up to 10 horse-power. The latter 
does not, however, constitute the largest size made 
by this firm, their standard sizes now ranging up to 
50 horse power. Owing to the use of water injec- 
tion these engines run well on crude oil, and are 
thus finding a ready market abroad. Twenty-five- 
horse-power tractors are also built, the type having 
proved well-suited to the needs of travelling show- 
men, who in the past have proved excellent cus- 
tomers to builders of large steam traction-engines. 
Messrs. Petter state that the invasion a few yeais 
back of the very low-priced American petrol- 
engines has had an excellent educative effect on 
the farmer. Having learned through them the 
usefulness of a small prime mover, he is now ready 
to buy a more durable engine, when his former 
purchases have finished their somewhat short, if 
useful, career. Replacement orders of this kind 
average three or four a month. The Petter oil- 
engines do not govern by hit and miss, but by 
reducing the charge of oil. There is thus an explo- 
sion every second revolution, and, once started, the 
ignition is automatic. 

The Hornsby oil-engine, shown at the stand of 
Messrs. Richard Hornsby and Sons, of Grantham, 
has a long and well-established reputation. It was, 
we believe, the first in which the problem of utilis- 
ing crude oil as the working agent was success- 
fully solved. The output now amounts to 200 to 
250 per month, a large proportion going to Russia 
and Australia. e sizes shown at the firm’s 
stand range from 3 to 18 brake horse-power. In 


essentials the construction is unaltered, but an oil- 
filter is now provided between the tank and the 





eprayer, and there is also an additional cleaning- 
oor. 

The new exhibits at the stand of Messrs. Cross- 
ley Brothers, of Openshaw, are two small dynamos 
and engines intended for country-house lighting. 
Owing to the introduction of the Osram lamps, a 
3 to 4 horse-power engine now does the work for 
which one of 14 horse-power was needed a year or 
two ago, and the units in question constitute the 
outward and visible sign of this change in the 
requirements. The engines are of the high- 
speed enclosed type, designed to run at 700 revo- 
lutions per minute, and are fitted with magneto 
ignition. 

Petrol-engines are still numerous, and, in fact, 
the American importations are now augmented by 
engines of indigenous origin. Of the former, many 
different arrangements, both portable and fixed, 
are exhibited by Messrs. Fairbanks, Morse, and 
Co., of 87, Southwark-street, S.E., and by the 
Fairbanks’ Company, of 78-80, City-road, E.C. A 
new engine of this type is shown in the gallery of 
the Main Hall by the Bristol Wagon and Carriage 
Works Company, Limited, 138, Victoria-street, 
Bristol. The engine is built in sizes from 3 to 7 
brake horse-power, and is fitted when desired with 
magneto ignition. The great facility with which 
petrol-engines can be started, as compared with the 
ordinary oil-angine, will probably always secure for 
them a market in such cases where power is only 
required occasionally, so that the cost of fuel be- 
comes of minor importance. 





HORSE-POWER RATING OF PETROL- 
ENGINES. 
By Professor J. B. HenpErson, D.Sc. 

An apology seems necessary for writing on the 
subject of the rating of petrol-engines at the present 
moment. A committee of the Society of Motor 
Manufacturers and Traders, Limited, has just issued 
a voluminous report containing a splendid critical 
summary of the proposed formulz, and a joint com- 
mission is now engaged in collecting further infor- 
mation to help in the choice of the most scientific 
formula—that is, the one which most nearly repre- 
sents the facts. ‘The commission consists of Pro- 
fessors Callender, Hopkinson, and Watson, and 
Messrs. Craig, Dugald Clerk, Critchley, Swinburne, 
and Colonel Holden—a strong scientific committee, 
well able to collect and weigh the evidence. 

The subject being, as it were, sub judice, one 
would have expected the Royal Automobile Club, as 
& prejudiced party, either to hold its hand, or to 
confine its attentions to experiments likely to help 
the Commission to come to a definite decision. 
Instead of doing so, however, one of the most 
active members of the technical committee of the 
Club, Mr. O’Gorman, has just published an article 
in the Club Journal containing an analysis of the 
results of the hill-climbing tests in the ‘* 2000-mile 
trials,” and he uses these results to support the 
R.A.C. formula, or, at least, shows that they 
support the R.A.C. formula as well as they support 
mm other. 

ow this comparison, coming from a scientific 
source, can only originate in a misunderstanding of 
the magnitude of the points at issue. It drags the 
problem, a highly scientific one in thermodynamics, 
down to practically a matter of opinion. It drowns 
the differences at issue in still greater differences 
introduced by the transmission mechanism in the 
car and by the driver. If further proof of this 
misunderstanding is wanted, it is to be found in 
the mistake which has been made in not correcting 
the engine horse-power for 7 speed before 
arg ma it with the formula. This mistake is 
not likely to escape the attention of all the mem- 
bers of the Commission, but that it is not easily 
detected is evident from the fact that the same 
omission occurs in the final report of the S.M.M.T., 
and was only pointed out by the present writer 
during the discussion of that report. 

Every one of the proposed formule makes an 
assumption as to the piston speed. The R.A.C. 
formula assumes 1000 ft. per minute, the Lanchester 
formula assumes what we shall call corresponding 
speeds—i.e., speeds which will introduce the same 
intensity of inertia stresses in the reciprocating 
parts if these are equally carefully designed, such 
speeds being approximately proportional to r + 2, 
where r is ratio of stroke to bore of cylinder. The 


Lanchester piston speed is therefore . (r + 2), 


1000 





or, more correctly, 1140 / a/ x +0.3. In com- 


paring a brake-test with the formula, it is therefore 
necessary that the test shall have been carried out 
at the particular piston speed assumed by the 
formula, or else that the brake horse-power is first 
of all corrected for the difference of the two piston 
speeds. The question therefore arises, Is such a 
correction possible ? 

_ If we obtain a series of brake-horse-power read- 
ings of a particular engine at a series of different 
speeds, and plot a curve of brake horse-power as a 
function of speed, such a curve is called the 
** horse-power characteristic ;” and in old petrol- 
engines the characteristic has its maximum ordinate 
—t.e., maximum horse-power—at a speed not far 
removed from the nomial speed. Now the first 
assumption in all the formule under discussion is 
that the mean pressure is independent of the speed 
—i.e., that the horse-power characteristic is a 
straight line. Hence none of the formulz can be 
applied to a curved characteristic. In our best 
modern engines, however, the horse power charac- 
teristic is a straight line through the origin, the 
straight portion continuing up to speeds much above 
the nominal speed, and finally bending over at very 
high speeds, so as to give a maximum horse-power. 
This bendingaway from the straight line is, of course, 
due to the throttling of the charge entering the cy- 
linder when the speed becomes very high. Owing 
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to the improvement in the design of inlet valves, 
induction passages, and carburettors, this throttling 
has been greatly reduced of recent years ; and since 
the masses of the reciprocating parts of the engines 
have been simultaneously reduced, it is now pos- 
sible to run a good modern engine at considerably 
above its nominal speed without introducing ex- 
cessive stresses in the reciprocating parts, and 
without leaving the straight portion of the horse- 
power characteristic, thus getting a brake horse- 
power proportional to the speed (see diagram). 
With such an engine the assumptions made in the 
formula are completely satisfied, and a correction 
for speed is a matter of simple proportion. 

All designers, however, have not yet reached this 
acme of perfection, and, in comparing brake-horse- 
power tests with the formula, it is most important 
to know the nature of the horse-power charac- 
teristics of the engines. The maximum horse-power 
is of no practical use in a touring car, occurring as 
it does at a speed which is highly undesirable for 
other practical reasons. The maximum horse-power 
being impractical, it is evident that the horse- 
power of the engine must be settled by defining the 
speed. The speed which seems to be equally fair 
to all engines is that which will introduce equal 
intensity of inertia stresses if the reciprocating 
parts are equally carefully designed. In such 
designs, with the same ratio of stroke to bore, the 
reciprocating parts would be similar. but with 
different ratios of stroke to bore the similarity of 
design would be modified in the manner pointed 
out by Lanchester in his paper on horse-power 
vating. 

The definition. of the horse-power ought therefore 
to run thus, the alternative («) or (b) being intro- 
duced according as the R.A.C. or the Lanchester- 
Cailender formula is adopted: ‘“* By the horse- 
power of a petrol-engine is to be understood the 
brake horse-power which the engine will give at a 
piston speed of (a) 1000 ft. per minute, or ()) 


3 i 
1000" + 2) ft. per minute, and the brake horse- 


power at any other piston speed is to be taken as 
proportional to the 5 og The horse-power is 
approximately given by (a) 0.4 «d*, or (b) 0.2 d 
(d — 1)(r + 2).” (dis the diameter in inches. ) 
The speed being of necessity fixed by definition, 
it only remains to obtain further information on 
(1) the influence of size on the mean effective pres- 
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sure in similar engines; (2) the influence of the 
stroke-bore ratio on the mean effective pressure 
in engines of the same size—i.e., same piston dis- 
placement volume ; (3) the influence of compres- 
sion on the mean effective pressure. Much useful 
information regarding these points can be learnt 
from a comparison of horse-power characteristics. 

Other points which might receive the attention 
of the Commission are the values of the inertia 
stresses in the reciprocating parts of good modern 
engines at the points of the characteristic where 
the curve decidedly leaves the straight-line form, 
and at the points where the horse-power is a 
maximum. An excellent opportunity of obtaining 
valuable scientific information occurred in connec- 
tion with the ‘‘ Four-Inch Race ;” perhaps it is not 
too late to obtain the horse-power characteristics 
of all the engines engaged in that race. Most 
manufacturers obtain these curves for their own 
information, and the Commission would not have 
much difficulty in collecting them. Of course, a 
horse-power characteristic in which the speed 
variation is produced by throttling is of no prac- 
tical use. e variation of speed must be pro- 
duced by varying the load, and in order to have 
stability in running the test, the brake must be one 
in which the torque increases with speed in a 
greater ratio than simply proportional to the speed. 
An hydraulic fan, or eddy-current brake satisfies 
this requirement. 

Sufficient has been said to show to anyone ac- 
quainted with the various formule that the differ- 
ence between the Royal Automobile Club and the 
Lanchester formulz is one of definition. The 
Callender correction, representing the influence of 
size on the heat losses, is, however, one dealing 
with a scientific fact. It applies equally to both 
formule, and must not be neglected. Further 
experimental confirmation of the form and magni- 
tude of this correction is still wanted.. 





THE INTERNATIONAL ROADS 
CONGRESS.—No. III. 

Coat-TaR appears to be less freely available in 
France than in the British Islands ; the gross 
production per annum in France is less than 
150,000 tons, while in Great Britain the output 
from gas-works is about 750,000 tons. Surface- 
tarring a road 5 yards wide requires at least 9 tons 
of tar per mile, and it is evidently necessary, if 
tarring is to be very largely extended, to take pains 
to avoid waste of tar. ; 

In France, as elsewhere, the great mistake of 
using crude tar has evidently often been made, and 
on the inspections by members of the Congress 
excessive quantities of tar in tar-macadam and in 
tar painting were often observed. In the tar- 
macadam the tar appeared to lack tenacity or bind- 
ing quality, and the tar painting was often covered 
with excessive quantities of sand. A careful study 
of tar in relation to road-making is essential before 
good results can be confidently expected. Such 
a study has lately been made for the American 
Government, and the report thereon, by Mr. Prevost 
Hubbard, shows how important it is to know what 
the constituents of tar are, and how carefully it 
must be prepared and tempered for use in road- 
work, with due regard, not only to freeing it from 
water and soluble elements, but also to the tem- 
perature of carbonisation. There is also need for 
further study of the use of asphalt in this connec- 
tion. Tar will not always be a drug in the market. 

It is much to be desired that a free rege ee. 
of information on this important subject should 
take place amongst engineere, and that tne interests 
of the public should be those most regarded, to the 
exclusion of ordinary commercial considerations of 
a personal kind. The fable that tar is unfit for use 
on roads, because of injury to trees and flowers, was 
dispelled at the Congress, in spite of fervid pro- 
testations on the of an American paper with a 
reputation as wide as that’ of the American oil 
which, apparently, it would prefer in place of tar 
on the modern road. English engineers have for 
many years used tar-macadam, and are now tar 
road surfaces to a very great extent, with g 
results. Colonel Crompton lately stated :— 

The dust problem on English roads promises soon to be 
a problem of the past. It is being solved by develop- 
ments of road-tarring. Two years ago there were 30 miles 
of tarred roads in England, last year there were 200 miles, 
there are now 1500 miles; a in two years you may 
expect 20,000 miles. On these roads the dust problem is 
absolutely killed. 

Up till recently what tarred roads we had were nearly 


all in short lengths. Now long stretches have been com- 
pleted. such as from Coventry to London and from 

mdon to Herne Bay. In many counties—notably 
Hertfordshire, Middlesex, and Kent—the advance has 
been very rapid. 

To-day England leads the world in road improvement ; 
France comes next. Five years ago the routes nationales 
in France were, as a whole, superior to our roads as a 
whole, although not equal to our best. To-day we are 
enormously ahead even of France, and the work done in 
other countries is comparatively small. 

Tar fresh from the gas-works is totally unsuitable for 
using on the roads. It contains a proportion of soluble 
matter which washes out, and which, if it runs into 
streams, may kill fish and do other dam The ordinary 
tar splashes and injures dresses, &c. ese facts have 
caused considerable natural prejudice against tar pre- 
—— among many land-owners and country residents. 

ethods had to be found of removing the soluble matter 
without going to the other extreme and making the coat- 
oe ere are now various ways of doing this. 

he Roads Improvement Association’s experiments 
showed that roads can be made dustless by applying one 
gallon of tar to every 4 superficial yards, ouliag Gees 
200 dols. for an averageroad. We found that satisfactory 
results could only be had by giving much heavier dress- 
ings than were formerly considered necessary. 

his tar dressing so adds to the wear-resisting qualities 
of the highway that, so far as can be now seen, it will 
more than repay its cost by the saving it effects in road 
maintenance. ut it is not possible to speak finally on 
this point until the tarred roads have been laid down for 
a longer period. 

The writer, after recent journeys over some 
hundreds of miles of main roads around London, 
is in a position to corroborate Colonel Crompton’s 
statements as to the excellent work done in recent 
years by the English county surveyors, and as to 
the premier position of the best English roads to-day. 

e are often prone to over-rate progress in other 
lands, and it may be of comfort to some, who think 
Britain has fallen behind in the practical arts, to be 
assured that our highway engineers have not 
allowed the new kinds of traffic on our roads to lead 
to their serious deterioration. That appears to 
have occurred in France, especially near Paris ; but 
in England the county councils and the county sur- 
veyors have liberally and skilfully responded to the 
increased demands upon them. The result is that 
our main roads, though much that is desirable is 
yet undone, are now better than ever they were 
before. This is most noteworthy, as in England 
and Wales there are more than three times as many 
motors as there are in France, which, moreover, 
is comparatively free from the most trying of all 
kinds of road traffic—that with heavy traction 
engines. 

Much might be written regarding the varying 
methods of improved road-making and maintenance 
proposed in the numerous papers presented at the 
Conference, but it is only possible now to deal 
very briefly with them, and with a few points of 
undoubted importance which were clearly demon- 
strated. 

The great value of an insoluble elastic binding 
material in a road crust was freely recognised. 
One enthusiastic author stated this can be best 
obtained by burning tar upon an ordinary macadam 
surface, and calculated that the annual saving in 
road maintenance in France which could thus be 
secured would be fully 80 per cent., or about 
3,250,000/. It is not remarkable that this author 
appeared to have a grievance as to his views not 
being sufficiently regarded by the Department of 
Les Ponts et Chaussees. The American authors 
presented a number of valuable papers on the use 
of asphaltic binders for macadam. Some English 
county surveyors supplied excellent information as 
to the use of tar in various ways, and from this it 
appeared that the alleged difficulty as to the use of 
tar with dense hard materials has been surmounted 
in several English counties. The French engineers 
appear to prefer tar-painted macadam and soft-wood 
paving. In Germany kleinpflaster and asphalte are 
most recommended. 

The idea of specially wide roads, divided longi- 
tudinally for different kinds of traffic, found no 
favour at the Congress; but the importance of a 
nearly flat cross-section and of moderate banking- 
up or counter-elevation at curves was generally 

mitted. 

During the Road Con the writer’s eyes were 
more fixed on the and street surfaces than 
ever before, when on the Continent, and to him it 
became quite evident that the streets of Paris are 
by no means at present so well maintained and 
cleansed as those of London. The beauty of align- 
ment of the streets of Paris, and of the trees, 





flower-beds, and graceful buildings which adorn 
them, has a most pleasing effect, but the street 





surfaces leave much to be desired as to smoothness, 
cleanliness, and freedom from litter. This opinion 
came with a shock of surprise, but it was confirmed 
by the observations of ovher engineers, and is very 
ably expressed in a report presented to the County 
Council of Middlesex by Mr. H. T. Wakeham, 
M. Inst. C.E., county engineer. 

There appear to be two principal reasons why the 
roads and streets of France have deteriorated in 
recent years :— 

1. The annual votes for their maintenance have 
not been augmented to the extent necessitated by 
the recent developments of modern traftic. 

2. The highly organised system of central control 
appears to too inelastic and pedantic for the 
rapid adaptation of modern methods to the widely- 
varying local conditions which prevail in France. 
It is a remarkable fact that in this most democratic 
country the rule of a bureaucracy is more universal 
than in any other country in the world, except 
perhaps China. 

Dr. Guiglielminetti states that for twenty years 
the French Government appropriations for roads 
have steadily decreased, although traffic and cost of 
labour on them have incre He also remarks 
that although motor traffic produces a revenue of 
320,0001. per annum, no ¢ of that sum is devoted 
to the Department of the Roads, ‘‘as would be 
only just and fair.” 

The decrease of the votes for road maintenance 
in France is probably the main cause of the un- 
doubted deterioration in their condition, but there 
is some reason to believe that the highly centralised 
and scientific organisation of Les Ponts et Chaus- 
sees is too conservative and theoretical for the 
administration in detail of road-work over a vast 
area such as France. The department is, in some 
well-informed quarters, a = as ** unpractical.” 
Apparently the channels of communication from 
the brain of the skilled supervising officer to the 
fingers of the workmen are too long and tortuous 
in France. 

In Germany the administration of highways is 
less centralised, and the results obtained are cer- 
tainly not less satisfactory. 

An important, and, on the whole, beneficent 
society in England has for some years referred in 
terms of glowing admiration to the advantages of 
the French system of highway administration, and 
has bewailed the shortcomings of the existing 
arrangements in the British Islands. The know- 
ledge gained at the recent Congress certainly 
shows, however, that central control of all impor- 
tant highways is not quite satisfactory, and that 
while the somewhat chaotic want of system in road 
administration in the local control of roads in 
England, Ireland, and Scotland, leaves much to be 
desired, the results obtained in these countries are 
not markedly inferior to those obtained elsewhere. 
The effect of motor-car traffic has not been as disas- 
trous on roads as many people think. Less than 
10 per cent. of the routes nationales in France appear 
to have been seriously affected by the new traffic, 
and it is disappointing to find a great national 
department at its wits’ end, so to speak, to kee 
pace in its administration with the increased call 
upon its skill and resources, 

In the valuable report prepared by Mr. W. Rees 
Jeffreys on ‘‘ Systems of Highway Administration 
and their Influence on Cost and Efficiency,” to which 
reference was made in the first of these articles, 
great stress is laid on seven conditions which re- 
quire to be fulfilled to obtain the most satisfac- 
tory results :— 

1. The centralisation of information. 

2. The proper classification of the roads. 

3. An equal distribution of the financial burden. 

4. Road authorities above undue regard to per- 
sonal or local influences, and with ample financial 
resources. 

5. A central college for road engineers. 

6. The organisation of a body of skilled road- 
men. 

7. A simple and cheap system of acquiring land. 

And it is stated that Fiance is the only country 
where these seven principles have been more or less 
thoroughly ap lied, and that, as a result, the French 
roads are the best in the world. 

In an able article in a contemporary of the 
18th ult., Mr. Rees Jeffreys’ reasoning is somewhat 
effectively questioned by the following argument :— 
‘* Without disputing either the excellence of the 
French roads, or the wisdom of the conditions, it 
is possible to question the validity of the inference ; 
for, by parity of reasoning, our roads, which, by the 
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author's showing, satisfy none of these conditions, 
should be the worst, which they notoriously are not. 
Indeed, the best of them compare favourably with 
any road in France, so far as our experience has gone, 
Italian roads, moreover, are, in general, execrable, 
yet in nearly every respect Italy satisfies these con- 
ditions. Germany, on the other hand, has ex- 
cellent roads, with less centralisation than Italy, 
but more—it could not be less—than England. 
Clearly other factors count, such as wealth, old 
traditions, and the energy and public spirit of local 
bodies.” 

Certainly in Great Britain reforms are much 
required, and there is here a great opportunity for 
legislative and administrative ability ; 26500 inde- 
pendent authorities, working almost independently 
on our network of highways, cannot be expected to 
approach uniformity in efficiency or economy, and 
it is desirable that their number should be reduced. 
and that at least the main lines of highways should 
be dealt with on a consistent plan securing an 
equitable division of financial burdens and a proper 
applicat ion of general resources to general purposes. 

The way in which this question is treated on the 
Continent has already been briefly indicated. In 
America a different course has been adopted. The 
Federal law in America does not allow the expen- 
diture of national funds on roads throughout the 
States, and President Munro, the author of the 
famous doctrine, vetoed proposals for the construc- 
tion, by the Federal Government, of great trunk 
roads from the grain-fields to the Eastern sea- 
board. About 1896, however, an important step 
was taken by the formation of a highways depart- 
ment of the Board of Agriculture and the organisa- 
tion of a Corps of Engineers to carry out investi- 
gations and experiment in laboratories, and in 
actual work, on questions of road construction and 
maintenance, and to train young men by special 
courses of instruction as expert highway engineers. 
The students are graduates from the engineering 
colleges. The annual grant for the Roads Depart- 
ment is about 16,0001. 

It should be recognised that administrative 
officers, such as county surveyors, have not time, 
and are not afforded the means, for pursuing 
expensive and protracted experimental work, or 
to record and disseminate the results of their 
experience. 

In France the duty each national road has to 
perform is accurately determined by taking a traffic 
census every six years, and the expenditure 
throughout the country is thus capable of compara- 
tive and absolute check and adjustment to secure 
economy. The thickness of the road crust is 
periodically measured, the necessary thickness with 
paved and unpaved foundations is standardised and 
maintained, and the expenditure is exactly propor- 
tioned according to the amount of traflic. 

It is not desirable, in the opinion of the writer, 
that a highly centralised department should be 
entrusted with the administration of highways in 
the British Islands. It is, however, regrettable 
that so little has been done by the Legislature to 
provide for the conservation and improvement of 
the highways of the kingdom, with due regard to 
uniformity and economy. Though the Local 
Government Acts, which have come into force in 
England, Scotland, and Ireland since 1888, effected 
a considerable improvement as to administration 
in this respect, there is still great need for the 
application, by new legislative measures, of the 
best available skill to the pressing and vastly im- 
portant question, How can our roads be improved 
most quickly at minimum expense ? 

The principal difficulty is that of securing ade- 
quate attention to elementary, but vital, principles, 
on which successful road-making depends, and it is 
to be feared that difficulty will not be overcome 
until, at least, the more important main roads are 
dealt with by an. authority exercising control over 
a greater area than a county, wd independent, toa 
great extent, of the chial views and interests 
which have ssbwentel the adequate improvement 
of old lines of traffic, and the provision of new 
highways adapted to the needs of the times. 

The advantages which may be expected to accrue 
from a consolidation of control, with respect to main 
roads, are very clearly and fully set out in evi- 
dence given, in 1903, before the Departmental 
Committee on Highways; and much useful infor- 
mation on the subject will also be found in the 
Minutes of Evidence before the Royal Commission 
on Motor-Cars in 1905-6, and also in the admirable 
reports of the Committee and Commission, 





It is regrettable that neither the Committee nor 
the Commission found it possible to pursue their 
investigations to the full extent necessary to obtain, 
with respect to main roads, a clear and accurate 
view as to :— 

1. Their claims to be so regarded. 

2. The extent to which it is necessary they should 
be permanently improved. 

3. The best means of effecting an improvement 
in the condition and in their future maintenance to 
secure the fullest possible measure of uniformity, 
efficiency, and economy. 

Maps showing the so-called main roads in 
England and Wales were procured by the Com- 
mittee, but they do not appear to have been con- 
solidated or published ; and the Royal Commission 
on motor-cars, while they did more than might have 
been expected under the terms of their Commission 
with reference to road construction and mainte- 
nance, had to conclude their labours without 
arriving at definite conclusions regarding these 
questions, though they evidently considered them 
of primary and vital importance. 

If nothing else can be done at once, a small 
body, appointed either permanently or for a number 
of years, should be organised to collect information 
on the roads question in a manner similar to that 
adopted by the Royal Commission on Sewage Dis- 
posal. The necessary preliminary work could con- 
ceivably be done by the Local Government Board. 

Without information, not now available any- 
where, a close estimate as to the total cost of 
putting the main roads of England and Wales into 
good order cannot be made. Even the mileage of 
main roads which properly merit that name has 
not been teeteet. Probably about 20,000 miles 
in the rural districts might properly be classed as 
national main roads. It may be of interest here to 
state briefly what is demanded by the advocates of 
a reform in the administration of our roads. 
will be seen, the expenditure contemplated is very 
considerable. An expenditure of 20001. a mile could, 
they assert, be well applied, without extravagance, 
to improve these roads as to alignment, width, drain- 
age, gradients, and surface, or, say, 40,000,000. in 
all. Such an expenditure would not accomplish all 
that they wish, but it would effect a great improve- 
ment, and would, it is claimed, be a good invest- 
ment. In many cases the rcads are strong in the 
centre, and merely require widening and strengthen- 
ing at the sides of the carriage-way. 

The necessary funds might, it is suggested, be 
borrowed at 3 per cent. for fifty years, and with a 
sinking fund accumulating at 2? per cent. the total 
annual charges would only be 1,550,0001. a year, or, 
approximately, the present annual cost of maintain- 
ing the rural main roads, which equals 2d. in the £ 
on the total rateable valuation of England and Wales. 
If the improvements led to no early reduction in 
the cost of maintenance, which they certainly might 
be expected to secure, the total annual charge for 
the improved rural main roads would then be 4d. 
in the £ on the rateable valuation of the country. 

To secure proper value for the sums thus spent 
in the improvement of the trunk lines of traffic, 
the advantages of central control, free from local 
bias or popular pressure, should, it is suggested, 
be combined with that of local knowledge, by 
arranging for the execution of the works of im- 
provement by the county surveyors (who are very 
competent officers), under the direction of a Govern- 
ment department. 

Government grants in aid of local taxation are 
not at present altogether satisfactory in their effect 
upon local administration. They do not stimulate 
most authorities to a fuller and more effective per- 
formance of their important duties, but are thrown 
into the general purse, which is too often unduly 
depleted for purposes much less important, and of 
less general interest, than the improvement of high- 
ways. An effort should therefore be made to sepa- 
rate the existing grants, so far as they originally 
referred to roads, from the funds for general pur- 
poses; and the amount so retrieved and any new 
grants for a like purpose should be definitely 
applied towards the permanent improvement of 
main roads and a higher standard of maintenance. 
What is necessary as regards rural main roads in 
England and Wales could be effected by the definite 
application to them, out of the grants now made 
to local authorities, of a portion equal to about 2d. 
in the £ on the total assessable valuation, plus 
the suggested new State grant of approximately 
equal amount. 

Legislation giving effect to these ideas and enak+ 





ling land, required for new roads or for widening 
and improving existing highways, to be acquired in 
a simple, speedy, and economical way would be 
welcomed by all classes. At present no adminis- 
trative machinery exists for the construction of 
new trunk roads. These might be dealt with by 
Provisional Orders of the Local Government Board, 
who might be authorised, on the petition of any 
one authority interested in the construction or 
improvement of a main road, to constitute a tem- 
porary Board to deal with the whole question 
throughout several districts, or even counties. 

It is urged by those interested in road traftic that 
legislation is greatly needed, and that the following 
result might be expected to be attained :— 

1. A great improvement in the condition of the 
main roads. 

2. A general improvement in trade and indus- 
tries due to the increased facilities for transit 
afforded, the value of which would vastly outweigh 
the cost of the improvement of the roads. 

3. An ultimate saving in the cost of road main- 
tenance. 

4. A practical cure of the mud and dust nuisance. 

The following preliminary steps should, however, 
be taken :— 

(a) To procure from the county surveyors accu- 
rate maps of all roads which might fairly be con- 
sidered main or trunk lines, with particulars as to 
their width, gradients, and condition. 

(6) To determine, by means of an impartial and 
authoritative body, what roads may properly be 
considered as of national importance. 

From the preliminary maps of the county sur- 
veyors, and the existing records of the Ordnance 
Department, a very valuable general map could be 
prepared ; and with such a map and accompanying 
schedules of the present cost of road maintenance, 
the main features of an improved system would be 


As | apparent, and its cost could be estimated with con- 


fidence. 

(c) To investigate the circumstances of all the 
county boroughs and urban districts as to the cost 
falling upon them for road maintenance, apart from 
scavenging and watering, and to prepare statistical 
tables to show the poundage on the assessable 
valuation due to such cost in every administrative 
area in the country. 

Without such information the financial questions 
as to grants and area of charge cannot be properly 
considered. It is to be hoped, now that further 
attention is turned more generally than ever before 
to the value of good roads, that before the Second 
International Conference on Roads meets in 
Brussels in 1910, the Legislature may find time to 
deal with the very important issues involved. Skill 
is not lacking, but a better organisation is neces- 
sary, and, above all, a redistribution of the finan- 
cial burdens. 








NOTES. 

Tae Navy Estimates or Forergn Powers. 

Ir has been said that the Prime Minister, in his 
acceptance of the ‘*‘Two-Power Naval Standard 
plus 10 per cent.,” has drawn a bill which will be 
presented for payment three or four months hence. 
The terms of payment are associated with the 
Navy Estimates of Foreign Powers, and there have 
just been disclosed the figures of several of our 
Continental neighbours. The German Budget for 
1910-11 shows a naval vote of within a few pounds of 
twenty millions sterling, fully three millions sterling 
more than in the current year, and six millions 
sterling more than in 1907-8. For new construc- 
tion and armaments the amount shows an increase 
of practically 2} millions sterling, the important 
items being : for ships, &c., seven millions ; artillery, 
3} millions; torpedoes, 413,500/.; and mines, 
750,0001. The last-mentioned sum gives point to 
Lord Cawdor’s contention that the two-Power stan- 
dard must apply to all such accessories. Two 
Dreadnought battleships are to be completed, the 
third and penultimate instalment is included for 
two more battleships. and one Invincible cruiser, 
the second instalment for three battleships and 
a cruiser, and the first instalment for three battle. 
ships and another cruiser, making instalments for 
thirteen ‘‘capital” ships, in addition to six 
fast protected-deck cruisers, one gun-boat, and 
other craft. Britain, so far, has only provided 
for fourteen ‘‘ capital” ships, so that, with 
the United States building four, and including 
four in the new estimates, the British Admiralty 
know what they have to provide for to maintain 
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the two-Power standard. There are other items in 
the German votes which will require counter-action 
in our estimates next year. e Russian budget 
for 1909 is also ae and, according to the 
Moniteur de la Flotte, the total is approaching ten 
millions sterling, the increase being 130,0001. This 
includes the sum for the completion of vessels already 
begun and small craft. The new destroyers are to 
cost 108,0001. each, and the designed speed has been 
increased from 25 to 30 knots; 80, . is provided 
for three submarines. The programme for the 
building of a new fleet is independent, and nego- 
tiations with shipbuilders are still in progress. 
The new constitutional party in Turkey is evolving 
anew naval construction scheme of considerable 
scope, which will rank with that of Spain, Argen- 
tina, and China in the hopeful anticipations of naval 
shipbuilders throughout the world. These pro- 
grammes, however, are more or less in the incuba- 
tory stage, so that details need not be discussed. 
The Minister of Marine of the French Navy is also 
evolving a large programme; but the scheme, 
while significant, is not yet within the range of 
practical politics, so far as two-Power standards 
are concerned. What is of importance is that all 
Powers are increasing their naval expenditure, 
some of them in an almost alarming degree. 


Tue Disposat oF Rervuse at PorTsMOUTH. 


In all towns, and particularly in those of large 
size, the disposal of house-refuse is always a matter 
which causes the authorities a considerable amount 
of trouble and anxiety, for the best way of solving 
the problem is often difficult. Of late this matter 
appears to have been brought home to the Corpora- 
tion of Portsmouth, who, at the present time, 
treat all their refuse by the somewhat primi- 
tive method of dumping. The whole of the 
rubbish, which consists of paper, vegetable matter, 
rags, wood-boxes, tins, iron, coal, ashes, cinders, 
&c , is collected and delivered to a piece of the 
foreshore land, on the borders of Langstone Har- 
bour, where it is used for filling up the hollows in 
the land, large areas of which are below the level 
of high water, and consist mostly of ‘slob ” mud. 
This method of procedure has, however, caused 
legal action to be taken against the Corporation on 
the ground of nuisance. This drawback to the 
method is not, however, the only one, for the re- 
maining land available for such treatment is not 
sufficient to last for more than two or three years. 
There are two other methods open to the Cor- 
poration : one, that of carrying the refuse out to 
sea and dropping it at some point where it will 
prove innocuous ; and the other, by far the most 
satisfactory way, by destroying the refuse by fire 
in furnaces. The first of these, owing to the ob- 
structions that could be put in its way by the Naval 
and Military authorities, has little to recommend 
it, and it has, therefore, been decided to adopt 
the fire process, which is by far the most sanitary 
way of dealing with the difficulty, particularly 
when it is remembered that diseased horses, cattle, 
meat, fish, and such-like animal refuse can be 
dealt with in destructor furnaces. The weekly 
output of refuse by the Borough of Porismouth 
is atout 900 tons, the combustion of which will, 
according to the statements of destructor-makers, 
be equivalent in heat value to at least 112 tons 
of coal. The Corporation have therefore decided to 
burn their refuse and put the heat derived there- 
from to some useful pu , Such as pumping, &e. 
From a report issued by Messrs. Bramwell and 
Harris, consulting engineers, 11, Great George- 
street, Westminster, it appears that three destructor- 
stations are to be erected, in positions best calcu- 
lated to economise cartage from the surrounding 
districts, and at the same time to afford a useful 
outlet for the power generated. One of these stations 
is to be installed at the Eastney Sewage Pump- 
ing Station, and is to be capable of dealing with 
about 75 tons of refuse in twenty-four hours, the 
steam produced being used, as far as possible, for 
driving machinery for pumping sewage. Another 
destructor-station of the same capacity as that 
mentioned will be situated at the Camber, on vacant 
land there, on which at present old materials, wheel- 
barrows, furnaces, &c., are stored, the steam from 
the new installation being used in the electricity 
generating station. The third station, also of similar 
capacity, will be placed either at the electric tramway 
generating station, or on the site of the old tram- 
way stables in Rudmore-road. If it should be 
erected at the former of these places, the steam pro- 
duced will be utilised for driving the tramway electric 





machinery, while, if situated at the latter place, 
machinery will be provided to enable the clinker 
from the station, and that unused at other stations, 
to be employed for municipal purposes. The 
total cost of the work is estimated to be about 
36,000/., and when the installations are completed, 
it is expected they will save the Corporation about 
65001. per annum. 





SOME WORKMEN’S COMPENSATION 
APPEAL CASES. 
WorkMen’s COMPENSATION AND UNEMPLOYED Bopy. 


Tue Court of Appeal has been busy with a series of 
cases of workmen’s compensation. One of the most 
interesting points decided was whether the Central 
Vana ) Body are employers within the meaning 
of the Workmen’s Compensation Act. The Central Body 
are constituted under the Unemployed Workmen Act, 
1905, which authorizes a local committee to consider 
applications from distressed workmen, and to employ 
them locally, or to pass them on to the Central Body, who 
in this case before the Court of ~ 43> employed a work- 
man at Hampstead, who lost his life by an accident while 
in their employment. It was argued that the relations of 
employer and workman did not exist between the Central 

y and the deceased workman, as they were not like 
ordinary employers, picking and choosing their workmen 
in the labour market, but taking those sent up by distress 
committees. The unty Court judge, as arbitrator, 
awarded the widow of the deceased compensation under the 
Workmen’s Compensation Act. and against this award 
the Central Body appealed. The Court of Ap held 
the Central Body existed for the purpose of provid- 
ing work, and they employed only those whom they 
thought fit. The deceased workman had em- 
ployed at 183. per week for a considerable time. The 
terms and condition of the employment were as is usual 
in such work, except as to wages, and thus the relation 
of employer and workman was created. The work was 
not given as poor law relief, and it was not charity ; the 
Act of 1905 made it clear that the employés of the Cen- 
tral Body are not disfranchised. They have, therefore, 
the same rightas other workmen to compensation under 
the Workmen’s Compensation Act of 1906. 


LIABILITY OF PRINncIPAL CONTRACTORS FOR 
WoORKMEN’s COMPENSATION. 


Under Section 4 of the Workmen’s Compensation Act, 
when the principal contractor contracts with a sub-con- 
tractor for any part of the work undertaken in the prin- 
cipal contract, the principal contractor is liable to pay 
the workmen any compensation he would have been liable 
to pay if the workmen were directly employed by him. 
This point was the subject of argument in a case recently 
decided in the Court of Appeal. In the case of Mulrooney 
v. Todd and the Corporatioa of Bradford, the Corporation 
of Bradford had undertaken to clear old buildings and 
erect an extension of the markets, and they contracted 
with Todd to make the clearance. In the course of this 
work Mulrooney, a labourer employed by Todd, was 
killed, and his widow claimed against Todd, and also the 
Corporation, compensation under the Workmen’s Com- 
pensation Act, 1906, and the County Court Judge held 
that by Section 4 she was entitled. The case in the Court 
of Appeal was held to have been rightly decided. The 
Corporation had undertaken the work of building markets, 
and had to employ sub-contractors, and, as principal con- 
tractors, they made themselves liable for com tion 
for accidents to all workmen engaged, whether directly or 
through sub-contractors. Or course, such principal con- 
tractors are entitled to be indemnified by any person 
who would have been liable independently to pay com- 
pensation to a workman, which indemnity can only be 
enforced by arbitration. 


WHERE A WORKMAN REFUSES AN OPERATION. 


Since the passing of the Workmen’s Compensation Act, 

1 there have been many cases which have given 
trouble to the arbitrators, where the injured workman 
has had his weekly allowance stopped by his employers 
because they insisted that if he would undergo an opera- 
tion he would be made fit for work, and that if he refused, 
they would dispute his claim to further compensation. 
Curiously enough, there has only been one such case in 
England decided by the Court of Appeal which now 
reviews the law and clearly decides a point which had 
been of some uncertainty. The case of Warncken v. 
Richard a = and ‘ ee in - ag of 
Appeal, practi agrees with a decision of the rt 
of omg Edin bh, in a somewhat similar case, 
and should remove the doubts of the arbitrators in 
fatura. The applicant had had his foot injured in 
the course of his employment, some shafting having 
fallen upon it in July of last year. His employers paid 
compensation weekly till the end of January, 1908, and 
stopped, whereupon the applicant asked for arbitration, 
on the day for the arbitration he with his 
employers to accept payments in arrears till May 4, 1908, 
to submit forthwith to examination by his employers’ 
doctor and his own, and the employers agreed to pay him 
weekly compensation as long as he adhered to the doctors’ 
advice, but that if he refused, then the compensation 
should be stopped, ponding reference to the Judge. On 
May 26, after ing the doctors, he refused to undergo 
the operation, whic’ a pey simple. In the operation 
after the accident he had two toes ampu , and it 
was subsequently discovered there was a piece of shattered 
bone still to be abstracted, and it was this second operation 
the applicant refused to undergo. The County Court 
Judge, as arbitrator, considered he was bound by the Court 
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of Ap case of Rothwell v. Davis, 1903, where it was 
held there was no power to reduce a weekly payment so as 


to force a workman to undergo an operation which the 
medical men said was risky. There have been several 
Scotch cases decided similarly, and since the operation of 
the Act of 1906 there has been a tendency on the part of 
injured workmen to refuse to submit toa trifling tion. 
But in the case of Warncken v. R. Moreland Son the 
previous cases were distinguished. In Rothwell v. Davies 
it had been stated that there was some risk, whereas in 
the case of Warncken, the operation was obviously simple, 
and calculated to give relief, and without it the workman 
would continue unfit, and therefore they allowed the 
appeal, and referred the case back to the arbitrator to 
settle the compensation. 

It is now made perfectly clear that where the operation 
is trivial, and attended with no risk, the workman may 
not be a permanent pensioner on his employer, and that 
the compensation should only continue when the work- 
man can prove there is a risk in submitting to an o - 
tion. The law has never required the workman tou 
an operation merely to relieve his employer of liability ; 
but where the workman’s objection is obviously unreason- 
able, and where no kind of risk attends the operation, 
the workman will not be allowed to take an undue advan. 
tage of his employer. 








Warter-Power in Vatais Canton (SwiTzeRLaANp).— 
In 1893 a concession for 3000 horse-power, obtained by 
waterfall, was granted to the Vidze-Zermatt Railway. 
In 1897 the amount of power similarly obtained in the 
Valais Canton amounted to 47,500 horse-power, 19,000 
of which were yielded by the Rhine. The increase has 
continued ver ~—at evidenced by the following 
figures:—In 1899, 65, horse-power; in 1900, 79,900; 
in 1901, 84,800; in 1902, 86,000; in 1903 and 1904, 92,050 ; 
in 1905, 102,250; and in 1906, 136,050 horse-power. All 
the concessions are for a period of a hundred years. 





Tue Late Hererich KuLLMaAnn.—We regret to record 
the death of an ——— engineer whose reputation had 
spread beyond the boundaries of his native country. 

einrich Kullmann was born in 1854, at Hochheim, as son 
of the mayor of that small town. Educated at the Tech- 
nical Colleges of Darmstadt and Munich, he worked for 
four years—up till 1881—on the Bavarian State Railways. 
He then joined the firm of Messrs. Aird and Marc, and 
was by them entrusted with impounding the water in the 
Miibltal for the supply of Munich. In the years 1883 
to 1885 he was en in operations for the water supply 
of Nuremberg. Similar work followed in Fiirth, the sister- 
city of Nuremberg, and his services were in request at 
many towns of Germany and of Austria Hungary. Water- 
supply and drainage were his specialities, and the Bavarian 
Exhibition of 1896 granted him a gold medal for distinc- 
tion in this field. He was practically, though not by 
title, consulting engineer to a number of municipalities, 
and was everywhere popes. owing to his genial ways. A 
most energetic worker, he died suddenly a few weeks 
ago at Nuremberg, where he had been President of the 
branch of the Verein Deutscher Ingenieure. 





Tuer Junior INsTITUTION OF ENGINEERS.—With the 
permission of Mr. Selfridge, the members of this Insti- 
tution were recently enabled to visit the Selfridge Store 
Building, in course of erection at 410, Oxford-street, 
London. They were shown over by the architect, Mr. 
R. Frank Atkinson, F.R.I.B.A., and Mr. 8. Bylander 
Member of Council), chief engineer to the contractors, 

essrs. Waring and White (1906), Limited. At the con- 
clusion afternoon tea was provided, and before the party 
dispersed their acknowledgment for all that had been 
done for their reception was yrs by Mr. George T. 
Bullock (vice-chairman). The building is of the ware- 
house the frontage to Oxford-street being about 
250 ft., and to Duke-street 175 ft. The columns are 
spaced 24-ft. centres in one direction, and 22-ft. centres 
in the other, forming floor panels 24 ft. by 22 ft. One 
girder is placed half-way, making the span of the rein- 
forced-concrete floor 12 ft. The building has three base- 
ments, and in addition to the ground storey there are four 
upper storeys, making eight storeys in all. The third 
basement, however, extends only over a small part of the 
site, and is used for machinery. The whole of the site 
is surrounded by ordinary concrete retaining-walls, except 
opposite the third basement, where the foundations 
extend 60 ft. below the pavement level, at which point 
a reinfo wall is built. The height of storeys, except 
ground and first floors, is about 15 ft. from floor to floor. 
There are nine passenger elevators about 6 ft. square, 
two freight elevators, and five staircases. The steel-work 
is protected from fire by at least 2 in. of clinker concrete 
in all cases. The facade to Oxford-street and Duke- 
street is Portland stone ; that to Somerset-street is brick. 
The exterior walls are self-supporting, and the interior 
walls are carried on steel. The thicknesses of walls 
throughout are in accordance with the London Building 
Act, and no reduction in thickness for interior walls has 
been permitted. The cubical contents of each part of 
the building is limited in ce with the Building 
Act, and hence the necessity of small rooms and many 
interior walls. The girders in the floors have been figured 
to a total load of lb. per square foot. The main 
irders and columns are figared for the same load, except 
‘or the main girders, for which 10 per cent. reduction has 
been allowed. and 20 per cent. for the columns for the 
lower tiers. The steel-work has been designed in accord- 
ance with the before-mentioned load, with a factor of 
safety of 4. The load on the eub-soil is 5000 lb. per square 
foot. The concrete floors are 64 in. thick for a span of 
12 ft, The fire-proof partitions are made of 2-in. to 3-in. 
concrete blocks, The floors generally are finished with 
1-in. flooring. 
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THE PHYSICAL SOCIETY OF LONDON. 


At the meeting of the Physical mg x f of London, held 
on November 27, Dr. Charles Chree, F.R.S., President, in 
the chair, it was announced that the Council had appointed 
Mr. 8. W. J. Smith to succeed the late Professor Cassie 
as an honorary secretary of the society. Mr. R. L. Jones 
was elected a fellow of the society. 

A paper entitled ‘‘ A Graphic Method of Dealing with 
Refracting Surfaces” was read by Mr. H. 8S. Allen. In 
this poe a graphic method is given for finding the car- 
dinal points for combinations of coaxial refracting sur- 

faces. The method may be applied to such cases as that 
of two thin lenses a finite distance apart, two refractin: 
surfaces forming a thick lens, or to the general case o' 
the combination of two lens systems. Through the 
second focal point of the first system, set off a line F,' E, 
at right angles to the axia, equal to the second focal 
length of that system. Draw F, E, similarly through 
the first focal point of the second system equal to the 
first focal length of that system. F’, E, and F’, E, inter- 
sect in C a point in the p of the optic centre of the 
combination. The images of C formed by the twosystems 
determine the principal planes of the combination. By 
tracing the rays C E, and C Ey through each system a 
simple construction 1s obtained for the cardinal points 
and focal lengths. The method avoids the use of con- 
tinued fractions, and may be of value for investigating 
the way in which the properties of a combination are 
affected by making given alterations in the character or 
separation of the components It affords non-mathe- 
matical students a means of realising the existence of the 
cardinal points for a complicated system of refracting 
surfaces. 

Dr. Eccles remarked that the author’s treatment of 
refracting surfaces was limited to spherical surfaces and 
to the direct incidence of pencils of infinitesimal aper- 
ture. If the treatment were extended to the discussion 
of oblique pencils and the construction of caustics, it 
would be very valuable, The author’s method, as deve- 
loped to the present, consisted of applying the well-known 
graphical construction for a harmonic mean to the suc- 
cessive lenses or spherical surfaces met with in the coaxial 
system of lenses or surfacea under consideration. Now, 
the harmonic construction just mentioned is a particular 
case of the general graphical connection between two 
collinear projective (or homographic) ranges of points; 
and therefore the speaker preferred, in bis own teaching 
of geometrical optics, to use general projective construc- 
tions rather than this harmonic construction. Asafact, the 
general projective method would be felt to be the easier 
of the two by anyone familiar with the fundamental prin- 
ciples of projective geometry, or, as it is sometimes called, 
‘‘geometry of position.” From the point of view of 
projective geometry the object-points and the image- 
points on the axis of a refracting (or reflecting) surface, 
since they have a true one-one correspondence (as shown 
by their algebraic homographic connection), constitute 
two collinear projective ranges of points. Two such 
ranges can be graphically correlated, it is known, by at 
most three projections. The rays used in the first and 
last of these projections may be interpreted optically as 
rays of light through a source of light and through its 
image. The intermediate projection gives the central 
point on which the author lays stress. If this point be 
taken at infinity, the planes of unit magnification become 
defined. Since any number of successive projections at 
successive surfaces leave the ultimate range of image- 
points homographic with the original range of object- 
points, it is proved that any lens system whatever, of the 
kind specified by the author, can be summarised graphi- 
cally by three projections. Moreover, no graphical con- 
struction can be obtained which is not comprehended in 
the general projective method just sketched. In treatises 
on projective geometry the properties of these projective 
ranges and pencils are demonstrated, and they need 
merely be translated into optical language to give many 
beautiful and powerful graphical optical theorems. There 
is rexson to think that caustics can be approached along 
the-e Ine. The speaker reese the hope that the 
author would devote still further effort to these much de- 
sired simplitications of geometric 1 optics. 

Dr. A. Rassell congratulated the author, and indi- 
cated a simple graphical method of determining the focal 
ength of two thin lenses in contact when the focal 

7 gth of each was known. 

Professor C. Lees thcught the graphical method 
described by the author was an improvement upon alge- 
braic methods. 

A paper on ‘‘An Accurate Method of Measuring 
Moments of Inertia,” by the late Professor W. Cassie, was 
read by the President. In this method use is made of 
the periods of small oscillations of a balance beam. The 


method consists in taking as standard moment of inertia | jay) 


a known mass hung from the knife-edge of a balance and 
comparing others with it. The time of swing is taken 
with the standard mass in one pan and a counterpoise in 
the other. The body whose moment of inertia is required 
is attached to the beam in such a saanner that the coeffi- 
cient of the directive couple is unaltered, and the time of 
swing is determined without weights in thepans. From 
these times, with a knowledge of the length of the beam 
and the masses used, the moment of inertia required is 
easily calculated. In the paper the method of attaching 
the body of unknown moment of inertia to the balance- 
beam is described fully. 

The Secretary read a letter from Professor W. Stroud, 
describing a method of determining moments of inertia 
in use in the University of Leeds. In this method two 
vibrators perpendicular to one another are used, and they 
can be arranged to produce a Lissajou figure. The hori- 
zontal vibrator carries a vertical slit, and vice versd; and as 
the vwo slits are placed one behind the other, a small spot 





of light can be seen through the combination. The vertical 
— consis yo @ stout metal Aer eee oe 
a on wire, carrying a tform, upon whic e 
body whose moment of pe ER x uired can be placed. 


The time of swing of this vibrator is then adjusted (by. 


the addition of rings of known moment of inertia) to be 
equal to that of the horizontal vibrator, so that the 
Lissajou figure is invariable. The body is then placed 
upon the platform, and inertia rings are removed till the 
Lissajou figure is reproduced ornearlyso. Then, accurate 
observations are taken of the number of oscillations re- 
quired to complete a cycle with inertia rings slightly 
below and slightly above the correct value, which is got 
by interpolation. The vibrators are kept in continuous 
oscillation by an electromagnetic make and break. 

Professor C. H. Lees said that Professor Stroud’s 
method did not seem capable of giving very accurate 
results, on account of want of homogeneity of the rings. 

Dr. A. Russell asked if it was necessary to take account 
of changes in barometric pressure in accurate work on 
moments of inertia. 

The Chairman remarked that in delicate work atten- 
tion must be paid to the effects of changes in barometric 


pressure. 

Mr. 8S. Russ read a paper on ‘‘ The Diffusion of Acti- 
nium and Thorium Emanations.” Experiments were 
described in which the emanation of actinium was allowed 
to diffuse into the following gases:—Air, hydrogen, 
carbon dioxide, sulphur dioxide, and argon. The dif- 
fusion coefficients of the emanation in these gases agree 
in general with those calculated by means of Graham’s 
law, making use of the diffusion coefficient in air. The 
variation with pressure of the diffusion coefficient of the 
actinium emanation in air was shown to be quite in 
accordance with the ordinary gas laws, down to a few 
centimetres es the product of the pressure and 
diffusion coefficient remaining practically constant. Ex- 
periments under identical experimental conditions with 
thorium emanation over a similar range of pressure also 
yield nearly a constant value for the — of pressure 
and diffusion coefficient. The ratio of the two constants 
thus obtained leads directly to a ratio of the molecular 
weights of the two emanations, the result being that 
thorium emanation appears to have about 1.4 times the 
molecular weight of actinium emanation. 

Professor C. H. Lees pointed out that the low values 
for the molecular weights of the emanations had all been 
obtained by allowing the emanations to diffuse into light 
gases. Professor Pickering had allowed them to diffuse 
into mercury vapour, and obtained a value about 230. 

A paper, of which the following is an abstract, on 
“The Elliptic Polarisation produced by the Direct 
Transmission of a Plane Polarised Stream through a 
Plate of Quartz, Cut in the Direction Oblique to the Optic 
Axis, with a Method of Determining the Error of a Plate 
supposed to be Perpendicular to the Axis,” by Mr. J. 
Walker, was taken as read. When a stream of light 
polarised in an azimuth a with respect to the principal sec- 
tion traverses a plate of quartz cut obliquely to the optic 
axis, the polarisation of the emergent stream is given by 
equations (3), in which tan y is the ratio of the elliptic 
vibrations, and @ determines the azimuth of the plane of 
maximum or minimum polarisation, according as y is 
numerically less or greater than 7/4; the quantities R, A 
occurring in these equations are connected with the ellip- 
ticity of the polarisation of the streams of permanent type 
within the crystal and the relative re ation, 5, intro- 
duced by the passage of equations (1). 

Expressing tan 2(@ — a) and sin 2y in terms of tan R, 
it is found that they both take the form 

2 (a tan R + } tan?R) 
l+cturk ” 
the maximum and minimum values of which are a tan 
Rm , occurring when 
tan R = tan Rn = 2+ ViP + ate. 
ac 


From these equations the changes in the character of 
the emergent stream may be traced as R increases through 
a half. period, corresponding to the variation of 5 through 
a complete period. 

Writing tan Y = tan 2a/sin 28. it may be noted that the 
emergent light is plane polaris-d in the primitive plane 
when 5 = 2n-*, and is again plane polarised, in a plane 
symmetrical to the primitive plane with respect to the 
principal section, when 5 = (2n + 2) 7 — 2 Y, and that 
sin 2+ attains its maximum and minimum values when 
5 = (2n +1) 4-Wand (2n+2)4—-y. Also that sin 2 
can only become numerically equal to unity if 

cos 2a = + tan 28, 


and hence, except in these cases, 0 always gives the plane 
of maximum polarisation, and the light is never circu- 


y le 
On the other hand, maximum and minimum values of 
tan 2 (9—a) only occur if cos? 2a > tan? 28, and when 
this is the case, writing 

cos? 2a — tan? 28 = cos? x, 
these values are tan (x — 2a) and — tan (x + 2a). 

Thus, as R increases, the plane of maximum polarisa- 
tion rotates continuously, if cos? 2a < tan? 28, while if 
cos? 2a > tan? 2B, it oscillates between two extreme 
Poros generalisa’ f d by M 

is is a isation of a condition given by Monnory 
for the special case in which a = 0. When cos?2a = 
tan? 2 8, @ increases by a right angle only, as 5 changes 
. BY complete period: the light is circularly polarised 
w tan R = cos 2a, and while for values of R less than 
that given by this equation @ gives the _— of maxi- 
mum polarisation, for greater values it determines the 
plane of minimum polarisation. 

In § 6 the expression is obtained for the intensity when 





the light is analysed in any azimuth, and the result is 
spplied to the case in which white light passes and is 
subsequently examined with a spectroscope — an inves- 
tigation rendered necessary by the difference in the 
accounts of the phenomenon given by Cruellebois and 
Beaulard. If the light emergent from the quartz be 
investigated with a Savart’s analyser, it is clear that the 
I will only disappear when the light is plane polarised 
ina ped eam to the principal section of either plate 
of the yeer. It was shown in an early part of the 
paper see the light on leaving the quartz is plane 

: (1) in the primitive plane, when 5 = 2 n 7, 
&) in a plane making an angle n r—a with the principal 
section, when . 


tan $ = — tan 2a/sin 28. 


Tt thus follows, that if the light be initially polarised in 
a plane parallel to the principal section of either plate of 
analyser—i.e., in a plane such that the bands disappear 
when the quartz plate is away, there will be a disappear- 
ance of the bands when 4 = 2n7, and that if the prin- 
cipal section of the quartz plate bisect the angle between 
the principal sections of the Savart compound plate, 
there will be in addition a further disappearance of the 
bands whenever 5 = (2n + 1) 7. 

Pp teospes —— eee of panenteing the error 
of a plate supp to be per icular to the optic axi 
denied at the end of the paper. 4 e 

A paper by Mr. W. C. M. Lewis, entitled “‘ An Experi- 

tal Investigation of Gibbs’s Theory of Surface-Concen- 

tration Regarded as the Basis of Adsorption,” was taken 
as read. . 








THE ROTHERHITHE TUNNEL. 

AT the ordinary meeting of the Institution of Civil 
Engineers, held on Tuesday, mber 8, Mr. James C. 
Inglis, President, in the chair, the paper read was *‘ The 
Rotherhithe Tunnel,” by Mr. E. H Tabor, M. Inst. C.E. 
The following is an abstract of the paper :— 

This tunnel, which has been constructed by the London 
County Council, crosses the River Thames between 
Rotherhithe and Shadwell. The total length, including 
approaches, is 6883 ft., or 1.3 mile. A roadway, 16 ft. in 
width, and two foovways are provided. The tunnel 
proper is lined with cast iron, and is 30 ft. in diameter 
outside and 27 ft. clear inside. There are four shafts of 
50 ft. internal diameter, one on each bank of the river, 
and one at the end of tke cast-iron lined tunnel on 
each side. The length cf the sub-aqueous portion 
is 1535 ft., the river being crossed obliquely. The 
least thickness of cover under the river is 8 ft. The 
whole of the tunnel was constructed by the shield process 
under compressed air, a moderate = only (10 Ib. to 
20 lb. per square inch) being employed. The work was 
sti in April. 1904, and the tunnel was opened for 
traffic on June 12, 1908. 

The tunnel and approaches are first described in detail. 
Some particulars are given of the machinery employed, 
and full descriptions of the shields, air-locks, &c , follow. 
The progress made with the different portions of the work 
is then fully dealt with, and the methods of execution 
adopted by the contractors are described. 








An OLp Encinge.—We hear that an engine built 100 
years ago by Messrs. Rennie for Messrs. Taddy and Co., 
45, Minories, E., has just failed by the breaking of its 
crank-shaft. Messrs. G. Rennie and Co., Thames-street, 
Greenwich, have in hand the repairs of this old engine, 
with which their name has so long been associated, and 
as after examination the rest of the engine has been found 
to be in excellent condition, it will soon be set to work 
again. 

THe Micro-StrucTuRE AND MECHANICAL PROPERTIES 
or Steet: Erratum.—On page 772 of our last issue we 
reproduced a number of micro-photographs taken by 
Mr. Alexander Jude, and illustrating the effect of the 
structure of steel upon its properties. We t that an 
error occurred in the arrangement of the blocks, whereby 
the tabulated particulars which really belong to Figs. 1. 
2, and 3 are made to appear belonging to Figs. 4, 5, and 6 
respectively, and vice versd. In other words, the upper 
row of blocks should be transposed, each for each, with 
those of the second row. The error made is, unfortu- 
nately, not obvious, so that it is more unfortunate. 








Launcu or A New Lamport anp Hort Liver.—On 
Tuesday afternoon, the 8th inst., a new passenger and 
cargo-steamer of the following dimensions was success- 
fully launched from the yard of her builders, Messrs. Sir 
Raylton Dixon and , Limited, Middlesbrough-on- 
Tees :—Length, 502 ft.; breadth, 59 ft.; depth, 38 ft. 3 in. 
The steamer has been specially designed for Messrs. 
Lamport and Holt’s cargo and passenger service between 
New York, Brazil, and the Argentine Republic. Besides 
being very completely fitted for the carriage of large 
quantities of general cargo, she will have luxurious accom- 
modation for 700 first-class Decne and a Jarge number 
of intermediate and third-class passengers. The first-class 
accommodation includes drawing-rooms, smoking-room, 
barber’s shop, laundry, and complete systems of electric 
lighting artificial ventilation. The steamer is named 

asari, taking her name from the Italian painter and 
biographer, who lived inthe year 1512, and so keeping 
up the tradition of this firm of calling their steamers 
her men who have been famed in the world of Art, 
Science, and Literature. The engines, built by Messrs. 
Richardsons, Wi and Co., Limited, are capable of 
driving the steamer at 14 knots or more. During con- 
struction they were inspected by the company’s head 
engineer, Mr. John Dall, assisted by Mr. Shrigley. 
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COMPOUND LOCOMOTIVE WITH PIELOCK SUPERHEATER AND LENTZ 


CONSTRUCTED BY THE HANNOVERSCHE MASCHINENBAU A.-G., HANOVER-LINDEN. 


VALVES. 








THE decision arrived at some time ago to establish 
a ferry service between Sassnitz, in Germany, and 
Trelleborg, in Sweden, resulted in the Malmé-Ystad 
Railway, in the latter country, taking timely steps 
to prepare for the increase of traffic which such a 
connection would bring with it. A number of new 
locomotives have therefore been built, and in Plate 
LIIL., published with this week’s issue, and on the 
present page we give illustrations of the type of engine 
adopted for express traffic. These engines embody a 
number of interesting features. They were designed 
and built by the Hannoversche Maschinenbau A.-G., 
Hanover-Linden, under specification by Mr. Dan 
Olson, chief mechanical engineer of the Malmi-Ystad 
Railway, in order that they might be in conformity 
with the standard practice of that line. Of the 
illustrations we give, Figs. 1 to 4, Plate LIII., repre- 
sent respectively a general elevation, plan, cross-sec- 
tion through the boiler barrel, and drawing of the cab 
of one of these locomotives. Figs. 5 to 13 give details of 
the Pielock superheater with which the engine is fitted, 
while Fig. 14, annexed, is a reproduction from a photo- 
graph showing the general view of the locomotive. 

It will be seen that the engine has a four-wheel 
leading bogie, four coupled driving-wheels, and a single 
pair of trailing-wheels. It is a four-cylinder com- 
pound, all cylinders driving on to the leading of the 
two coupled axles. The high-pressure cylinders, 13 in. 
in diameter by 238 in. stroke, are fitted with Lentz 
valves. This system of poppet valves was adopted as 
a simple solution of the difficulties presented by the 
use of valves of other kinds with superheated steam. 
The system was fully described and illustrated in 
ENGINEERING, vol. lxxxii., page 720, &c., when deal- 
ing with a locomotive built by the Hannoversche 
Maschinenbau A.-G., and exhibited by them at 
the Milan Exhibition, 1906, It may here be stated 
that the locomotive we then described, which was 
built for the Prussian State Railways, has since run 
well over 52,000 miles without any part of the Lentz 
gear showing signs of wear. The low-pressure cy- 
linders of the Malmé-Ystad locomotive, which are 
204 in. in diameter by 238 in. stroke, have piston valves. 
The valve motion is of the Heusinger-von Borries 
type, with only one eccentric for each set of high and 
low cylinders. The eccentrics are on the front coupled 
axle, between the low-pressure cylinder cranks. The 
valve gear is arranged to give different cut-offs for 
the high and low-pressure cylinders. The starting- 
valve employed is the early von Borries device, by 
which live steam is introduced into the receiver. 

The superheater was designed to give a steam tem- 
perature of 660 deg. Fahr, Actually temperatures 
ranging between 620 deg. and 680 deg. are obtained in 
regular service, while the figure of 750 deg. Fahr. has 
been reached during trials. The superheater takes its 
steam from the dome, and returns it, after circulation, 
through the superheater space to a container inside 
the dome. This is seen in Figs. 5,6, and 7. Inside 
this vessel is the regulator valve (Figs. 5 and 7). In 
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Fig. 3 is shown a cross-section of the engine taken at a 
point where it passes through the superheater. Fig. 5 
shows the position of the superheater with regard to 
general longitudinal arrangement of the boiler. The 
superheater surrounds the whole set of tubes, and 
consists of two tube-plates and a wrapper plate. The 
tubes are expanded in the tube-plates (Fig. 13), and 
are reduced in external diameter for the length 
between the back plate of the superheater and the 
fire-box tube-plate in order to facilitate withdrawal. 
The superheater contains a number of vertical 
diaphragm plates between the rows of tubes. To 
these are attached small angles set ata slant. The 
partition-plates will be seen in Figs. 3 and 6, while in 
Figs. 9 to 12 are shown details of this arrangement to 
an enlarged scale. From Figs. 8 and 13 it will be seen 
that every alternate vertical plate is clear of the tube- 
plate, so that steam may pass round its end. The 
plates are arranged so that this clearance occurs 
alternately at either end of the superheater. In this 
manner the steam is conduc from one side of the 
superheater, on which it enters successively down each 
passage, until it is returned to the dome receiver. The 
small angles act as deflectors, their object being to 
keep the steam in contact with the hot tubes. A 
partition shown in Figs. 6 and 11 is placed at the top 
of the superheater, and prevents the steam from 
pais from the inlet pipe to the outlet of the super- 
eater except by the tortuous path prescribed for it. 
In the original Pielock superheaters the plates were 
arranged horizontally, but the new design is considered 
an improvement, and this and other features of the 
later designs have resulted in increasing the tempera- 
ture of the superheated steam from only 57 per cent. 
above that of saturated steam (expressed in deg. Fahr.) 
in the older designs to about 90 per cent, in the new. 
During the trial-tests the — hauled a goods 
train of 470 tons gross, on a gradient of | per cent., at 
a speed of 16 miles per hour, and it is now running in 
regular service with booked speeds of 50 miles per 
hour. 
We give in tabular form below the principal par- 
ticulars of this locomotive :— 


Gauge ... ad pe ie 4 ft. 84 in. 
Cylinders, diameter ... 13 in. and 204 in. 
Stroke ... Se = ai ne 238 in. 
Wheels, diameter of driving 5 ft. 9 in 
a diameter of bogie... Pt 
‘ diameter of trailin * 2 ar 
Wheel-base, rigid... bed Be 6, @'a 
Wheel-base, total ... a . Wulin 
Heating surface: tubes ... --- 1261 aq. ft 
~ ~ fire-box... Sea! ek ep 
ns ca total of tubes 
and fire-box ae me -- 13938 
Heating surface: superheater 373 es 
A aap Bis cet im 22.6 ,, 
orking pressure ... ail ... 200 1b. per sq. in. 
Weight on driving-wheels... 24 tons 19 owt. 
- total, in working order ... 56 ,, 3 ,, 
a » empty bea ae We. oa 
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INDUSTRIAL NOTES. 


THE meeting of the Co-Partnership Association, held 
on Tuesday in last week, was in several ways most 
remarkable. In the first place, because of the placeof 
meeting—the Church House, Westminster. Secondly, 
by reason of the chief speakers; Mr. D. J. Shackle- 
ton, M.P., presided, one of the ablest and best of the 
Labour Members, and was associated with Mr. A. J. 
Balfour, M.P. These were supported by Sir Christopher 
Furness, M.P., Mr. T. Burt, M.P., Mr. Fred Maddison, 
M.P., and many other well-known Members of Parlia- 
ment, and others. The meeting was essentially —_ 
sentative, and non-political in any party sense. r. 
Shackleton, the Labour Member, was elected Presi- 
dent for the ensuing year, in succession to Mr. A. J. 
Balfour. Nothing very new was said, or, indeed, 
could have been said, as regards the co-operative 
system there advocated. It is only a variation of the 
collective system under the Companies Acts; the 
participators in the profits are shareholders, but the 
workpeople are made joint-partners, whereas in public 
companies the shareholders and the workers have little 
in common. It is thought by many that in the co- 
partnership system there is more difficulty in the 
matter of discipline; this ought not to be. The 
experiment of Sir Christopher Furness, M.P., might 
solve this difficulty, with his 30,000 men of all grades 
and conditions. 


It has been decided by the sane Society of 
Railway Servants to appeal to the House of Lords 
against the recent decision of the Court of Appeal. 

e Parliamentary Committee of the Trades Union 
Congress and the General Federation of Trade Unions 
have pledged themselves to assist the Railway Ser- 
vants’ Union in prosecuting the appeal. The Labour 
Party in the House of Commons of all sections have 
resolved to seek relief from the judgment of the Court 
of Appeal by fresh legislation, either by an amend- 
ment of the Trade Union Acts, 1871 and 1876, or by 
an independent Bill to cover the particular case. 








The report of the Associated Ironmoulders of Scot- 
land indicates noimprovement in trade; on thecontrary, 
there was an increase of unemployed’ members. It 
complains that the Government hed romised to give 
orders, ‘‘ but they had not come g,” says the 
report. The tone is better, the prospects are said to 
be brighter, but the dark winter days are against any 
increased activity, and it is too near the Christmas 
and New Year holidays te expect any material im- 
provement this year. While 126 fewer were returned 
as in work, there were 540 more unemployed, so that 
the situation is decidedly worse. The financial posi- 
tion is again disappointing, the loss in the month being 
2200/. 16s. 3d. Out-of-work benefit alone cost 
3052/. 16s. More members have claimed superannua- 
tion benefit as the result of bad trade, and the greater 
difficulty of old members to obtain work. It is estimated 
that the cost of this benefit alone will amount to 
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12,550/. for the current year. The recent vote to in- 
crease the special grant to unemployed was re-affirmed, 
and it was also resolved not to incur the costs of a 
special delegate meeting for revision of rules in 1909. 
At the present time there are no dispute questions 
recorded, but there is the usual list of ‘‘ closed shops.” 
The acceptance of the reductions in wages on the 
Clyde and the North-East Coast ended all pending 
disputes at date, since which no fresh ones have 
occurred, It is to be hoped that all such will be 
avoided, and trade allowed once again freely to flow. 





The Ironworkers’ Journal for the current month, 
following the lead of other trade-union reports, gives 
full explanatiois as to the Old-Age Pensions Act, 
its operation and application. There is also some 
interesting information as to America’s trade spurt 
since the Presidential E!ection. According to the 
figures given of the appreciation of the value of stocks, 
and the number of working men to re-start work (a 
million or more, it is said), the election of Mr. Taft is 
fully justified, even from the labour point of view. 
The effect of the recent depression in trade is seen in 
the downward grade of the rates of wages in the iron 
and steel industries, by the reductions in the North of 
England and the Midlands. These reductions are 
under the scale, based on the selling price of material. 
They will continue to operate until the advance in 

rices will enable the Conciliation and Wages 

rds to grant an advance upon the higher rates 
or prices realised for the manufactured material. 
There is no difficulty, no fuss, no disputes. A case 
was before the standing committee in which a firm 
sought to discontinue an extra ; after full consideration, 
the application was disallowed. The committee allow 
no preferences ; both parties are treated alike ; even- 
handed justice is done, or sought to be done, in all 
cases. The great value of the work of the North of 
England Board of Conciliation and Arbitration is 
attested by the Sir David Dale’s Memorial Fund, which, 
it was reported, had reached 11,127/. 1ls. 3d., con- 
tributed by employers and workmen in recognition of 
his services. 





The Durham Miners’ Association’s Monthly Circular 
reports the proceedings of the last conciliation board 
meeting. In it reference ismade to objections on the part 
of some members of the association to the effect that the 
official representatives of the association had consented 
too easily, and at too early a date, to a reduction in 
wages. Only a week was in question, but even that was 
thought to be sufficient for complaint. Mr. John Wilson, 
M.P., the general secretary, com that the concession 
was fully justified by the constitution of the board, and 
of events in connection with the coal trade. He also 
takes the opportunity of defending ‘‘ the system of con- 
ciliation, which has been in operation for many years, as 
equal to, if not superior to, any yet formed.” It is the 
result of evolution. It may not be perfect, and is there- 
fore susceptible of amendment if found to be essential. 
It has brought together the representatives of Capital 
and Labour in the great coal industry, and has worked 
well and fairly. Mr. Wilson is able to compliment 
the members upon their general loyalty in accepting 
the decisions arrived at. He also refers to the House- 
Rent Agreement, recently settled by the board. The 
matter had been under discussion for a long time, the 
chief object being in those negotiations to reduce the 
differences toa minimum. This was done ; the matter 
was then submitted to the executives of the two bodies 
—employers and ee ge Oy within a week the 
agreement was signed. The full terms of that agree- 
ment are given in the circular, On old-age pensions 
the deduction of voluntary gifts is condemned. The 
Compensation Committee had to deal with forty-nine 
cases, thirty of which were fatal, and nine non-fatal ; 
there were also ten medical-referee decisions to deal 
with. These cases were dealt with, and the amounts 
adjusted, except in one or two cases, and these were 
reserved by mutual consent for further consideration. 


The report of the National Union of Boot and 
Shoe Operatives states that trade has, if anything, 
improved during the past month. On the other 
hand, it says that ‘‘the claims, however, upon the 
out-of-work fund show an in number claiming 
that benefit.” It adds :—‘‘ This, no doubt, is due to 
the fact that machinery, more and more, is taking the 
place of human bainge,” the latter being displaced by 
newer and more up-to-date machinery. It is inti- 
mated that the attention of the executive is directed 
to the question, so as to endeavour to secure increased 
leisure for the operative in proportion to the displace- 
ment of labour by machinery. During the month 
there was an increased number of disputes, though not 
of a serious kind. It is shown that a number of 
operatives were being disch in Cork without 
apparent reason. In Bristol the whole district was 
said to be in a state of turmoil. The matter was 
placed in the hands of a representative of the union, 
and the operatives were advised to act loyally by his 





instructions. There was also trouble again over the 
Army contracts in one distriet in the Midlands 3 


another representative of the union had the matter in 
hand. In another district similar trouble had arisen 
over Army work, and the president of the union was 
sent to deal with the case. At Norwich, where for 
some time there had been disputes, a full statement 
has been drawn up and agreed upon, and hope is ex- 
pressed that the employers and employed will now be 
able to work harmoniously for the future. The em- 
ployers’ proposals as to shorter time is placed before 
the ianilens for approval or otherwise, and when the 
vote has been taken a final meeting will be held of 
the two bodies to settle the agreement. 


Thes h of Mr. A. A. Haworth, M.P., last week, 
in Manchester, at the annual dinner of the St. Andrew’s 
Society, throws further light upon the proposal of the 
President of the Board of Trade with respect to a con- 
ciliat‘on scheme for the cotton trade, to prevent strikes 
and lock-outs. We are assured that, before the letter 
was written by Mr. Winston Churchill, he had consulted 
certain Members for Manchester. Of course he would, 
and it was with the knowledge that they were pre- 

ared to promote such a scheme that it was published. 

t is now certain that some of the most prominent 
citizens of Manchester, and those largely interested in 
the cotton trade, are willing and anxious to find some 
satisfactory basis for a sliding scale, or some other 
feasible plan for regulating wages. Surely the opera- 
tives’ representatives will not stand inthe way. The 
card-room hands have signified their intention of accept- 
ing the invitation of the President of the Board of Trade 
to attend aconference in London, with the view of for- 
mulating a scheme for dealing with labour disputes, and 
the avoidance of strikes and lock-outs. The decision 
was duly conveyed to the Employers’ Federation and to 
the Cotton Operatives’ Associations. The card-room 
hands attach conditions to their consent to attend the 
conference, and those conditions seem to indicate a 
possible difficulty. They demand that all the previous 
negotiations shall be submitted again for discussion 
and approval, on the ground that the basis, so far as 
arrived at, was the result of negotiations in which 
they took no part. But it is stated that this attitude 
does not imply any real antagonism to what has already 
been done. But the re-discussion will re-open a 
number of questions which, in so far as the actual 
parties to the negotiations were concerned, had been 
practically settl It is hoped that the conference 
will not be hampered by undue re-consideration of all 
the facts and figures collected, and of the decisions 
based thereon. In any case, the fact that the card- 
room hands and other sections have now come into 
the proposed conference will help to pave the way to 
a grand scheme of conciliation, on a basis satisfactory 
to employers and operatives, which it is expected will 
ensure industrial peace. If this can be done in the 
cotton trade, with its vast ramifications, its enormous 
capital, its great numbers employed, male and female, 
most people will consider that other echemes can be 
perfected for all other industries in the country. 








In South Wales again last week one of those de- 
plorable strikes took place which involved a breach of 
contract. This, at any rate, the miners ought to avoid, 
for they have over and over again had to pay heavy 
penalties under process of law. There is seldom any 
injury done, if it be an injury, which needs an imme- 
diate punishment or retaliation, and in coal-mining the 
danger of a sudden stop of work is very great, 
besides which other workpeople are affected, though 
not parties to the dispute. It appears that Mr. D. A. 
Thomas, M.P., the chairman of the company, pro- 
mised that the matters in dispute should be considered 
at the next meeting of the Board, in the course of 
two or three days; but the men would not wait, 
although the manager was away in London at the 
time. The precipitancy of the men’s action appears to 
be likely to result to their own disadvantage, for the 
directors think it best to complete negotiations in hand 
before re-opening the pits. They are not prepared to 
allow the men “‘ to come out and return whenever they 
please.” Indeed, the idea is preposterous. 





There ~~ to be the prospect of trouble ahead for 
the South Wales Miners’ Federation, as the outcome of 
the decision of the Court of Appeal in the trade-union 
levies case, which has created much interest amon 
the anti-Socialist minority of the Welsh miners, an 
the Conservative miners have already decided to issue 
a claim against the union for the return of all money 

id by them in support of the miners’ members of 

arliament. It is expected that the action will take 
the form of a test-case, the sum involved being over 





There are indications of more activity in the iron and 
steel trades, but as yet they are only signs pointing 
to the future. Prices are at the lowest, but there is 
no speculation. 





The Glasgow mill-ownera have taken a most com- 
mendable step; they have opened their mills for full 
time, so that the hands shall have some chance of a 





Christmas dinner. This is not charity in the common 
sense of the term, but it is a step of the right kind— 
an encouragement of personal self-help. 





SURFACE-CONDENSERS FOR STEAM- 
TURBINES. 


Tue April meeting of the Institution of Naval 
Architects discussed two important communications 
on condensers and marine turbines.* Mr. D. B. 
Morison rai the question of the effect of air in 
surface-condensers, and Messra. C. A. Parsons and 
J. A. Walker’s paper on the ‘‘ Combination System of 
Reciprocating Engines and Steam - Turbines” con- 
cerned cognate problems. Late in June, Mr. Thomas 
C. McBride, of Philadelphia, brought the question of 
air-leakage in steam-condensers before the meeting of 
the American Society of Mechanical Engineers at 
Detroit.+ A few days previous Professor E. Josse, 
Dr.-Ingenieur, director of the Engineering Depart- 
ment of the Technical High School at Charlottenburg, 
had dealt with the whole problem of ‘‘ Surface-Con- 
densation for Steam-Turbines, ge Ne Ships,” in 
a paper which he read before the Schiffbautechnische 
Gesellschaft at their summer meeting, held at Berlin 
on June 16 to 18. Professor Josse has for more than 
three years been experimenting on the reduction of 
the dimensions of surface-condensers, in conjunction 
with Dr.-Ingenieur Gensecke, and he presented the 
whole subject to the naval architects, assembled at 
Berlin, in so comprehensive and lucid a manner that 
his lecture would deserve attention even if he had 
not been able to claim novel experiments and success 
for his aims. The reference to marine turbines is in- 
direct, however. The importance of a further improve- 
ment of vacuum is well understood, but the means of 
realising the improvement are not clear. 

On shipboard, Professor Josse pointed out, surface- 
condensers are always preferred, no matter what type 
of engine is installed, because the condensed water 
should at once be fit for return to the boilers. Even in 
stationary turbine plants preference is often given to 
surface-condensers over the more economical injection- 
condensers, for three reasons :—(1) the surface-con- 
condenser produces a good vacuum more easily than 
the injection-condenser ; (2) the condensed water is 
free from oil, and can at once be re-used ; (3) there is a 
certain danger that the cooling water of the injection- 
condenser might flow back into the turbine. In order 
to obviate this last-mentioned possibility, Messrs. 
Franco Tosi, of Legnano, have added a special valve 
to an injection-condenser, which they built for the 
reserve engine of an hydraulic plant. When the cold 
water rises above a certain level, a float opens a valve, 
and the air-pressure forces a piston down, which in 
its descent closes the injection-valves. An auxiliary 
cooler is also provided with the object of securing a 
good vacuum under the low-pressure piston. In this 
installation injection-condensers had been acquiesced 
in because economy was imperative. As a rule, how- 
ever, surface-condensers are insisted upon for turbines, 
and they may cost from 30 to 60 per cent. of the 
whole turbine plant. On board, moreover, their large 
dimensions ond the weight of metal and water in them 
are factors of considerable importance. 

In his investigation Professor Josse first inquired 
into the influence of the vacuum on the thermal 
efficiency of the engine. In the diagram, Fig. 1, the 
absolute condenser pressures in atmospheres are the 
abscissz, and the ordinates are the heat units available 
at the various condenser pressures with a steam pres- 
sure of 15 atmospheres. It will be noticed that the 
available heat increases considerably as the condenser 
pressure sinks from 0.3 to 0.05 atmosphere, and that 
the steam consumption per horse-power-hour decreases 
at an increasing rate when the vacuum is improved. 
These advantages of a very high condenser vacuum are 
of much more importance for the turbine than for the 
reciprocating engine, although this was not generally 
realised at one time. The reason is that the specific 
volume of the steam augments rapidly as the condenser 
pressure is reduced below 0.2 atmosphere, and that 
the cylinders of piston-engines cannot, for practical 
reasons, be enlarged to accommodate this volume. The 
highest condenser vacuum is hence not of much value 
in reciprocating engines. The diagram, Fig. 2, illus- 
trates some experiments which Professor Josse con- 
ducted with a 200-horse-power triple-expansion engine. 
It will be seen that the improved vacuum resulted in 
a reduction of the steam consumption until the con- 
denser pressure was diminished to 0.2 atmosphere, 
corresponding to a vacuum of 80 per cent.; the vacuum 
was further improved to 95 per cent. (0.02 atmosphere), 
but the steam consumption did not fall any more. 
The 73 per cent. vacuum of the low-pressure cylinder of 
the Deutschland is only y utilised for the reason 
indicated ; to avoid making the low-pressure cylinder 
too a ¢ diameter, a considerable fall of pressure 
had to be allowed. 

The turbine does not labour under this disadvantage. 


~ * See ENGINEERING, vol. Ixxxv., pages 502, ‘B11, 532, 
and 584. 
+ Ibid., vol. lxxxv., page 866, 
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There is ample space for large steam volumes at the 
lowest condenser pressure’, which are fully utilised. 
A continued steady diminution of the steam con- 
sumption occurs as the vazuum is improved, especially 
with impulse turbines. 

The diagram, Fig. 3, the origin of which is not indi- 
cated by Josse, conceras the following turbines :— 
Rateau, Danzig, 150 kilowatts, steam superheated by 
45 deg. Cont. (81 deg. Fahr.) at 75 per cent. output ; 
500 horse-power Zozlly turbine, saturated steam, 79 
per cent. output ; 350-kilowatt Parsons turbine, Penn- 
sylvania Salt Company, steam superheated by 41 deg. 
Cent. (74 deg. Fahr.), 52 per cent. output; 300-kilo- 
watt Parsons turbine, Hutton Colliery, saturated 
steam, 100 per cent. output; 350-kilowatt Parsons 
turbine, Pennsylvania Salt Company, 45 deg. Cent. 
(81 deg. Fahr.) superheat, 102 psr cont. output. The 
curves show that the engineer is on the right track 
when he endeavours further to improve the condenser 
vacuum. What can be achieved by enlarging the 
condenser dimensions has already been done, however. 
It is no good to go further in this direction, and other 
ways must be found. 

The attainable vacuum depends upon the tempera- 


1g.1. VACUUM AND THEORETICAL THERMAL 
* EFFICIENCY, 





10° sO : : 
Ratio of Cooling Water to Feed.” gg 

ture and the mass of the available cold water. Given 
an unlimited amount of cold water at 15 deg. Cent. 
(59 deg. Fahr.), the steam pressure can be uced to 
0.017 atmosphere, or a vacuum of 98 per cent. be 
attained. With warmer circulating water, the vacuum 
will, of course, be poorer, and, with a limited supply 
of cold water, a rise in the temperature of the 
cold water has to be allowed for in calculating the 
possible vacuum. In Fig. 4 specific cooling-water 








‘up at three stages: in the transference from the 


steam to the metal], in the metallic wall of thickness 5 
and thermal conductivity \, and in the transference 
from the metal to the water. The coefficient of 
transference «, the number of calories transferred 
aed hour through 1 square metre of metallic con- 
enser-wall, when the temperature of the steam is 
1 deg. Cent. higher than that of the water, can be 
deduced from the formula 1_ 1 + g b ! . The 
K a. A a, 

best known of these three terms is the middle term. 
The number of cilories passing through a wall of 
1 millimetre in thickness (which is approximately the 
thickness of a condenser wall) per :quare metre of 
area at a temperature difference of 1 deg. Cent. is for 
brass about 90,000, for copper 300,000, for iron 55,000, 
for zinc 28,000, for tin 54,000, and for aluminium 13,000. 
The term 4/A would hence have the value of 1/90,000 ; 
and it will be seen that this term is relatively unim- 
portant for this consideration. The a,, or rather the 
transference from water to metal, bas been investi- 
ated with the aid of two concentric tubes, water 

ing sent both through the inner tube and the 
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annular jacket. The values of various experimenters 
are little in accord, however. Professor Josse agrees 


curves, ratios of circulating water to feed, are plotted | best with Ser, who gave the approximate formula 
for different temperatures. The ratio is the quotient a, = 4500 ./v, where v is the velocity of the water 
Q/D, the weight of water Q required per hour—to | through the tubes. 


produce a certain vacuum—by the weight of steam D | 


This velocity is the decisive factor—as will be pre- 


to be condensed per hour. Taking 15 deg. Cent. | sently shown—far more important than the material 
(59 deg. Fahr.) as the average sea-water temperature, | of the condenser walls and their thickness, and also of 
the theoretically realisable vacuum of 8.3 per cent. | greater consequence than the velocity of the steam. 


would drop to 92 5 per cent. when the ratio is reduced 
to 20—that is to say, when only twenty times as much 


About the transference coefficient a, concerning the 
heat transference from the steam to the condenser 


cold water as steam can be obtained, instead of an | metal, there is still less agreement. Professor Josse 
unlimited supply of water. On board ship a ratio of | states that a, is generally supposed to be about 10,000. 
50 or 60 can generally be managed, and an excellent Ser assumed a higher figure. Professor Josse con- 
vacuum should hence be realisable, if other considera- | cludes, from an analysis of Ser’s figures and his own 


tions did not complicate the problem. 


In order that the steam may give off its heat to the | 


cud water, the heat has to pass through the metallic 
wall of the condenser, and in this process heat is taken 


. 


experiments, that 19,000 is a more correct value; the 


heat transference from steam to metal is certainly 
very high. Here also the velocity of the steam is of 


| influence ; but the whole term does not count much. 








For water flowing at the rate of 0.5 metre (20 in.) per 
second, Josse’s formula would be 


3h ee 1 1 
x 19,000 + 90,000 + S10" and « therefore 2640. 

If the a, be increased to twice its value, x would 
only rise to 2840 ; and if the wall thickness be doubled 
to 2 millimetres, when the second term would be 
doubled, « would hardly be affected. But an increase 
in the rate of the water flow from 0.5 metre to 1.5 
metre (5 ft.) per second would raise x to 4530. As 
an increase in the rate of the steam flow is undesir- 
able, Professor Josse advocates the quickening of the 
cold-water circulation. By fixing the baffle-strips of 
Messrs. Pape, Henneberg and Co., of Hamburg, into 
his condenser, in order to break the water currents 
up into vortices, he raised the « at a water velocity of 
1 metre (40 in.) per second from 3000 to 4500. The 
results of his experiments. conducted with condensers, 
and of experiments made by others with physical appa- 
ratus, are plotted in Fig. 5; the curves show that in 
condenser tests better results are obtained than in 
experiments conducted in ths physical laboratory, and 


8 qr 
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they also bring the beneficial influence of the baffles 
out strongly. 

The coefficients x, marked in Fig. 5, refer, as above 
explained, to the heat transference in calories per hour 
from the steam to the cooling water through | square 
metre of metal at a temperature difference of 1 deg. 
Cent. Opinions again ditfered concerning the increase 
in « with greater differences of temperature ; according 
to some, the heat transferred should increase perpee- 
tional to the difference ; according to others (Weiss), 

roportional to the square of the temperaturedifference. 

osse investigated this question by placing thermo- 
couples in different portions of the condenser-tubes, 
If the heat transferred increased as a linear function 
of the difference, then the rise of temperature in the 
cold water should follow an exponentia, law ; this was 
found to be so, Professor Josse’s theoretical and experi- 
mental curves being in perfect agreement (see Fig. 6). 


His formula is F = ° . log, tt, where ¢, is the 
x 


at 
saturation temperature, and ¢, the temperature of 
the cooling water at entrance ; it will be seen that 
the quadratic formula of Weiss does not at all con- 
form to the theoretical curve. 

Before Professor Josse could proceed to a calculation 
of the suitable condenser dimensions, however, the 
influence of air-leakage had to be studied. Together 
with the exhaust steam, air into the eneer, 
The temperature of the air will be that of the steam. 
and the ptessure of the mixture will, according to 
Dalton’s law, be the sum of the partial steam pressure 
and of the aps air pressure, The air-pump has to 
withdraw the air. If the withdrawal took place at 
the temperature corresponding to the condenser pres- 
sure, the partial steam pressure would become equal to 
the condenser pressure—that is to say, the partial air 
ee would be zero, and the pump would have to 

eal with an enormous air volume. The air pressure 
should therefore not be reduced to zero, and the 
temperature be lowered at the spot where the air 
is withdrawn, below the saturation temperature of 
the condenser pressure. The condenser has hence to 
cool the air as well as the steam, and this is not easily 
attained. For, while the heat transference from steam 
to metal takes place readily, the respective coefficient 
« being, in a round number, 20,000, air is known as a 
good thermal insulator, and its « is of the order of 10. 
Experiments on the heating of air when passing along 
pipes had been made by Ser. Ser noticed that the « 
improved with the diameter of the pipes and also 
with the velocity of the air; his pipe diameters 
ranged from 10 millimetres up to 50 millimetres (2 in. ); 
but he did not introduce a diameter term into his 
empirical formula, and all his experiments were con- 
ducted at ordinary air pressure. In the condenser 
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° Heat TRANSFERENCE COEFFICIENT FOR AIR. 
Length of pipe, 1320 millimetres (52 in.); internal diameter, 23 millimetres (0.91 in.). 
Air-flushed surface : 0.0954 square metre = 148 square inches. 








No. of Experiment) 1. 2. | 3. 4 | 6. 
Air pressure, abso- | 
lute. atmospheres| 1.084 | 1.034 | 1.084 | 1.084 | 1.084 | 1.084 | 1.084 | 
Steam tempera- 
ture deg. C.| Always 100. 
Air temperature, | | 
entrance deg. C.| 16.7 | 16.9 | 184 | 19.7 | 20.3 ) 21.1 
Air temperature, | | | 
discharge deg.C.| 58.8 | 62.5 | 69 71.5 | 78.5 | 71.6 | 77.3 | 
Air temperature, | 
mean deg. C.| 38 40 44 46 | «(47 46 | 48.5 
Air weight fay | | 
our «» kg.) 32.2 | 20.95 | 11.08 | 7.59 | 5.86 | 4.16 | 2.46 | 
| volume pe 


r 
our .. im 28.3 | 18.6 | 9.93 | 6.86 | 5.3 3.76 | 2.24 
Air speed in pipe | 
m.- 1.50 | 


19.7 | 








sec.| 18.96 | 12.46 | 6.65 | 4.6 2.55 | 2.52 
Calories trans- | 
ferred per hour | 323 | 228 | 183.4 | 93.5 | 74.2 | 50 33.7 


Heat transference} 
coefficient x| 56.8 | 41.8 | 26.9 | 19.6 | 16.1 | 10.6 | 7.78 

















10. | 1. | 12. 


8. 9. 




















0.515 | 0.515 | 0.512 | 0.510 | 0.615 | 0.106 | 0.104 | 0.106 0.106 | 0.106 


| | 
19.7 | 19.5 | 19.6 | 20 


(0s | 20 | 26.9 30.2 $05 (82.5 36.5 
74 | 75.5 | 70.2| 839 72 848 84.4 | 87.1 | 84.5 

| | | 58 | 60 | 
2.19 1.726 1.250 0.812 0.665 0.239 
4.04 15.98 1.6 | 7.42 6.09 2.20 


2.71 10.3 7.77 i 4.08; 147 
| 


42.5 | 47 | 47.5 | 49.5) 52 50 57 

15.54 | 8.89 | 6.95 | 3.95 
| 

27.9 | 16.20 12.75! 7.31 


18.7 tom 8.54 | 4.89 
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vacuum the heat transference should obviously be 
smaller than at atmospheric pressure, and Josse in- 
vestigated this problem by g air, at different 
speeds and pressures, through a pipe 23 millimetres 
(nearly 1 in.) internal diameter, 1320 millimetres 
(52 in.) in length, placed in a steam-bath at 100 deg. 
Cent. The diagram, Fig. 7, explains the arrange- 
ment. The air was drawn by a pump through a 
meter, its volume determined, and its pressure ad- 
justed by means of a valve inserted between the 
meter and the pi 
steam through the pipe wall to the air was deduced 
from the heating of the air and checked by deter- 
mining the amount of condensation taking place in the 
steam-jacket. The table above repreduces the re:ults 
of these experiments, which are elucidated by the 
diagrams, Figs. 8 and 9. While the « is about 10 at 
air speeds of a few metres per second, when the air 
is under atmospheric pressure, the « is diminished to 
3 at a speed of 5 metres (16¢ ft.) when the air pres- 
sure is reduced to 0.11 atmosphere. The figures are 
striking. 

The experiments indicate that the rate of flow of the 
water, which is decisive for the cooling of the steam, 
will be of little consequence for the cooling of the air, 
which will essentially depend — the rate of flow of 
the air. As a brisk air circulation in the condenser 
cannot be permitted, large cooling surfaces have to be 

rovided. The curves of Fig. 10 illustrate the rise 
in the temperature of the cooling \vater resulting when 
different amounts of air enter the condenser. These 
temperatures are the ordinates ; the abscissx are the 
cooling surfaces (or pipe-lengths). Curve 5 concerns a 
case in which the exhaust did not contain much air, 
curve 6 a case in which it contained a good deal of air, 
9 6 kilogrammes of air being allowed to leak in per 
hour. In both cases the first portion of the curve is 
horizontal—i.e., there was no temperature rise at first, 
and in curve 6 about 40 per cent. of the total con- 
denser surface seems to have essentially served for 
cooling the air. If the exhaust were free of air, the 
curve would at once rise; one of Josse’s curves shows 
this quite clearly. 


The heat transference from the| - 





In steam-turbines it is, fortunately, more easy to 





kilogramme of air was delivered per hour when 
3000 kilogrammes of steam were consumed per hour. 
Passing to the condenser pumps, Professor Josse 
points out that the air and the condensed water may 
either be removed separately, the air by a so-called dry 
air-pump, or, both together, by a wet air-pump. The 
dry air-pumps have, at high vacua, to deal with high 
compression ratios; in a vacuum of 90 per cent. the 
ratio is 1 :0.1 = 10; in a vacuum of 95 per cent. the ratio 
is 20; and if the air is compressed and withdrawn in 
one operation, the clearance must be small. When the 
clearance amounts to 5 per cent. the vacuum cannot 
be maintained at more than 95 per cent., since the 
pumps would not suck up any air. The clearance 
must, therefore, be reduced, or other expedients be 
adopted. Three are mentioned. Firstly, the air- 
pump compression may be effected in two stages ; 
such pumps for steam-turbines are built by the Allge- 
meine Elektricitiits-Gesellschaft. Secondly, the pump 
is fitted with an equalising pipe, ports being provided 
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keep the air out than in reciprocating engines. In the 
turbine the air can only gain access, as a rule, through 
the shaft glands which are packed with water, oil, or 
steam; the amount of steam wasted by the packing 
is less serious than the deterioration of the vacuum 
by air would be. Steam-turbines are, however, as 
liable as reciprocating engines to air contamination 
through the feed-water, if the pipes are leaky or the 
pumps do not work well. Yet with well-constructed 
turbine sets the amount of air delivered with the 
exhaust should be very small. Josse’s experiments 
with the 300-kilowatt Parsons turbine of the Charlot- 
tenburg High School show that not more than 0.25 
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which is working with a clearance of 5 per cent. on a 
condenser with a vacuum of 90 per cent. At the 

int A the piston front, under atmospheric pressure 1, 
is connected with the back, where the pressure is 0.1 ; 
the pressures will be equalised to 0.168 atmosphere. 
At point B the balancing-pipe is closed. The air in 
front of the piston will expand back down to con- 


denser pressure C, while in the rear the air will be - 


compressed. The volumetric efficiency is by this 
expedient raised from 0.53 to 0.88, but considerabl 
more power—63 per cent.—is absorbed to soneuatich 
this. The reason of this increase in power is that a 
considerable portion of the already compressed air 
expands back without doing useful work, and has to 
be re-compressed. 

The third expedient concerns the wet-air pump. 
The clearance space is made to receive the condensed 
water, which will fill at least part of it. Figs. 12 
and 13 illustrate the construction of Professor Josse’s 
double-acting wet air-pumps. e@ condenser sends 
its mixture of water and air to a jacket surrounding 
the vertical pump-barrel. About half-way up, this 
barrel is provided with a series of slots, communi- 
cating directly with the jacket. The slots are covered 
during the down stroké and cleared at the end of the 
up stroke, and the condensed water can only pass 
through the slots into the lower portion of the 
cylinder. When the piston is at the upper end of 
its stroke, some air will simultaneously escape into 
the cylinder. As soon as the pis‘on descends, the 
slots are closed, and water and air are compressed 
and forced out, the water first, through the com- 
pression valves. At the same time air is drawn into 
the upper portion of the cylinder through the suction 
valves; these latter valves clore when the stroke is 
reversed, and the air-compression valves open; the 
air suction is, therefore, continuous. In order to 
ensure that the piston always runs in the wet, several 
by-pass ports connecting the two piston faces are 
provided in the cylinder. Just before the piston 
comes to its lower stop, it clears these ports, and a 
little water is forced up on to the upper piston sur- 
face ; this water also absorbs the heat produced by 
the air compression. A photograph shown by Pro- 
fessor Josse referred to a pump of his design : cylinder 
diameter, 500 millimetres (20 in.); stroke, 160 milli- 
metres (6.3 in.), running at 250 revolutions for a plant 
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condensing 10,000 kilogrammes of steam per hour, with 
a vacuum of 93 per cent. The suction resistance of 
these pumps must be reduced to a minimum, and this 
is secured by the aid of slots and of valves of the 
weight of a few grammes. 

We return to the temperature at which the mix- 
ture of condensed water and air should be with- 
drawn. The case represented in Fig. 14 is that 
of a 95 per cent. vacuum ; | kilogramme of air enters 
per hour, and the air-pump capacity is 50 cubic metres 
(1765 cubic feet) per hour. The abscisse are the 
temperatures at the condenser outlet. If the pump 
had merely to remove dry air, the volume of air would 
be little influenced by the temperature, as the straight 
line (volume of 1 kilogramme of dry air) in the upper 
part of thediagram indicates ; at 0 deg. Cent. 16 cubic 
metres would have to be sucked up, at saturation 
temperature (32.5 deg. Cent.) 18 cubic metres. But 
the partial pressure of the air at saturation tem- 
perature dwindles to zero (curve 1), and the air 
volume becomes very great (curve 2). In the case 
represented the volume to be removed would already 
equal the pump capacity of 50 cubic metres at 
25.6 deg. Cent., when the — air pressure will 
be 0.017 atmosphere. If the pump had a capacity 


-~ Fig.11. DRY AIR PUMP WITH BALANGING PIPE 
Ey 
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80 cubic metres (2800 cubic feet) per hour, then the 
temperature might rise to 29 deg. Cent. ; if, on the 
other hand, 2 , «Hane of air should leak into 
the condenser instead of 1 kilogramme, the cooling 
should be carried down to 15 deg. Cent. 

In a certain measure the temperature of the dis- 
charged air is a criterion of the fitness of the condenser 
plant. But caution must be exercised in forming an 
opinion. The claim that the condenser must work the 
better, the lower the temperature of the discharged 
air, is unjustified ; the air temperature may be low, 
because there is much air-leakage, or because the 
pump delivery is poor. Professor Josse explained 
these features by further diagrams. Air-leakage into 
the condenser becomes a serious factor when a high 
vacuum is to be utilised. The air must be cooled 
whether a dry or a wet air-pump be used. As regards 
the temperature of the condensed water, the two 
systems differ. When the air is separately withdrawn, 
the condensed water need not be cooled. When a 
wet pump is used, however, extra cooling of the con- 
densed mixture is necessary, lest an after-escape of 
air ensue. This extra cooling is effected in various 
ways. Professor Josse first cools the liquid and then 
the air, by bringing it into intimate contact with the 
liquid ; as the cooling of water requires much smaller 
surfaces than the cooling of air, this arrangement is 
said to save surface space. The extra cooling of the 
liquid is in so far undesirable, as the cold feed-water 
has afterwards to be re-heated. But with modern 








high vacua, which generally do not require ‘a cooling 
of more than a few degrees below saturation tempera- 
ture, this loss of heat will not amount to more than 
l or 1.5 per cent. of the heat of the feed-water, and 
wet pumps are, on the whole, simpler, occupy less 
space, and absorb less power than dry pumps. te has 

y been pointed out that the pump fitted with a 
balancing-pipe will consume relatively more power, 
because the re-expanded air has to be re-compressed. 
Another point is that the steam withdrawn, together 
with the air, has to be compressed ; for this purpose 
injection is sometimes resorted to. In the wet pump 
this latter steam will condense again as soon as com- 
pression commences. 

In the second part of his discourse, Professor Josse 
gave particulars of the experiments and observations 
on which his conclusions were based. These observa- 
tions have extended over three years, during which his 
se condensers have continued to work satisfac- 

rily. 

The first series of tests concerns the 300-kilowatt 
Parsons turbine of the Engineering Laboratory, which 
& vertical pipe of ample dimensions connects with the 
cylindrical surface-condenser below ; the wet air-pump 
of Josse is driven by belting from an electric motor at 
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300 revolutions. The chief dimensions of the con- 
denser are as follow :— 


Cooling surface .. oe ee 89 sq. m. (958 sq. ft. 
Tubes — internal diameter 18 mm. ( 0.71 in.) 


Tubes—external diameter oe 9 « (42) 
Tubes—length ee 7 oe 2300 ,, (90.5 ,,) 
Number of tubes—upper set .. 346 
Number of tubes—lower set .. 342 


Number of tubes —total .. os 638 
Water-washed surface—upper set 44.9 sq. m. (483.5 sq. ft.) 
Water-washed surface—lower set 44.4 ,, (477.9 4 ) 


Water-washed surface—total 89.3 sq. m. ( 961 sq. ft.) 
Total cross - section of tubes— 
upper os - - .. 0.0879 sq. m. (186 8q. in.) 
Total cross - section of tubes— 
lower = o “ .. 0.0868 sq. m. (135 sq. in.) 
We do not reproduce the two tables of experimental 
data. Several groups of tests may be distinguished. 
In the first group the load on the turbine was kept 
normal, and the amount of cooling water was varied 
between the ratio values 40 and 17. In the second 
roup the load and steam consumption were varied ; 
in some cases the temperature of the cooling water was 
artificially raised from about 10 deg. to 20 deg. Cent. 
(50 deg. to 68 deg. Fahr.). In a third group the 
general conditions were the same as in the second, but 
the highest realisable vacua were determined (97.9 per 
cent. was the maximum). The fourth group concerned 
the influence of air-leakage. The heat quantities sent 
into the condenser were determined in two ways: from 
the amount and temperature of the steam, and from the 
temperature rise in the circulating water; the two 
determinations agreed in all cases (but one) within 1 Rr 
cent. In some cases the steam was superheated. e 
average duty of the condenser was 35 kilogrammes of 
condensed steam per pet a square metre (7 lb. per 
square foot) of cooling s . When the volume of 

















cooling water has to be kept low, the suitability of 
the disposition may be —_ from the excess of the 
actually used water over the theoretically necessary 
amount of water. This excess amounted at the highest 
vacuum to 16 per cent., and went down to 5 per 
cent. with a vacuum of 90 per cent. The difference 
of temperature between the saturated condenser steam 
and the discharged cooling water was generally less 
than 2 deg. Cent. 

The average coefficient of heat transference was high, 
above 3000 and even 4000, although the rate of flow of 
the cold water was, as a rule, only 0.4 metre (16 in. 
persecond. This high efficiency is ascribed to the 
services of the baffles ; in some special tests the just- 
mentioned difference in the temperature of steam and 
discharged cooling water amounted to about 3deg. Cent. 
when baffles were used, and to 9 deg. when they were 
not used. As the cooling water is very pure, the 
baffles had not required any cleaning in three years. 
When air was allowed to gain access, the heat trans- 
ference coefficient was considerably decreased, ¢.g., to 
one-half its value, when 13.5 cubic metres (475 cubic 
feet) instead of 0.20 cubic metre (7 cubic feet) of air 
were admitted per hour. The condensed-water pump 
absorbed only 0.5 per cent. of the turbine power. 
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This power may, however, rise to four times that 
amount on starting the pump; the electric metor 
must hence be able to take a heavy overload. 

The second condenser experimented with was that 
of the 200-kilowatt turbine of the Laboratory, supplied 
by the Allgemeine Elektricitiits-Gesellschaft. is 
condenser was built for experimental pu and is of 
peculiar construction. It consists of 620 tubes, dis- 
posed in an upper and a lower condenser; 189 of the 
tubes of the upper condenser run crossways, their 
— being 588 millimetres ; the three sets of longi- 
tudinal tubes have each a length of 1200 millimetres, 
the common internal diameter is 15 millimetres, and 
the total cooling surface 28,52 square metres. This small 
area is to condense 2000 kilogrammes of steam per 
hour, 65 kilogrammes per hour square metre 
(13.3 Ib. square foot)—nearly twice as much as the 
first condenser, The best vacuum reached was 96.4 
per cent., and nearly 50 per cent. more than the 
theoretical amount of cooling water e - needed for 
this performance ; the wet pump was also too small. 
The heat transference was very good ; the coefficient 
rose to 7200 in the case of the top tubes; for the con- 
denser as a whole the heat transference was 3840, 
when the cooling water ratio was 50. The cross-tubes 
were added to see whether vortices set up in the steam 
would raise the efficiency; no such effect could be 
observed. 

Professor Josse further discusses tests of some other 
condenser installations. In one instance a vacuum of 
97 per cent. was realised by a firm of steam-turbine 
constructors; but the engine did not work economi- 
cally, as the amount of cooling water required was by 
several hundred per cent. higher than the theoretical 
figure. The ratios were 98, 169, and 596 at vacua of 
96.4, 97, and 97.6 per cent. respectively. In testeof a 
marine steam-turbine, particu of which tests are 
also given, the vacuum would not rise above 82 
cent. The cooling water ratio was only 21, however, 
while 50 would, perhaps, be the average for marine 
engines. Here the reason was that the pipe system 
was not well arranged, so that the 70-horse- 
circulating pump could not overcome the hydraulic 
resistances. In such cases high rates of flow in the 
cold water are uneconomical, and the point deserves 
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attention. The circulating pumps are, in stationary 
plant, as a rule, pct 8 electric pumps, whose 
efficiency decreates rapidly as soon as they have to 
overcome a greater resistance than they are designed 
for. Oa board, directly-coupled steam-engines are 
more frequently used, but even in their case the duty 
shou'd not be underrated. 

The hydraulic resistance which a pipe system opposes 
to the flow of water is proportional to the length 
of pipe, and to the equare of the velocity of the water. 
If £ is the constant, then R = év*, Professor Josse 
tested this formula on the condenser of the 300-kilo- 
watt turbine, and found that it applied strictly for 
the range tried, rates of flow up to 0.5 metre-second. 
The full dots again indicate experimental results, 
the circles theoretical points on the curve of Fig. 15. 

Of his other remarks we will only mention one more. 
He questions the justification of the general distinction 
between contra-flow and ordinary flow. For the greater 
portion of the condeneer there is a rise of temperature 
only on the water side; the temperature on the 
steam side remains that of the saturated steam, and 
the term ‘‘ contra-flow ” should, strictly speaking, only 
be applied if there is a temperature fall in the one 
direction, and a corresponding temperature rise in 
the opposite direction. So far as the condensation is 
concerned, it is pretty immaterial in which direction 
the water flows. The contraflow principle is, however, 
correct and necessary for the smaller portion of the 
condenser in which the condeneed liquid is to be 
cooled together with the air; for the air must be 
withdrawn from the coldest spot. But it seems in- 
advisable, in Profeseor Josse’s op'nion, to attempt to 
direct the flow of the team on the contra-flow principle, 
as that would obstruct the steam flow, and create a 
pressure difference between different portions of the 
condenser, which would be injurious to the main- 
tenance of high vacua. 








SOME COMPARISONS OF THE ELECTRI- 
CAL INDUSTRY IN THIS COUNTRY AND 
ABROAD.* 


By W. M. Morpey, President. 


I nave been urged by influential members of this 
Institution to devote my address to the consideration of 
the ition of the electrical industry and of electrical 
supply in this country as compared with that in other 
countries, 

To attempt to deal with the whole subject of the 
electrical | would be too great a task for one 
evening, and would involve the consideration of a great 
many matters that are outside of the usual scope of our 
work. Nor is it necessary, as it is the results achieved 
that are called in question. I propose, therefore, to 
restrict myself to an examination of those results, as that 
will perhaps best illustrate the general conditions of 
electrical engineering in different countries. 

My attention has been specially directed to some reso- 
lutions which were passed five years ago by a committee 
of engineers and business men prominently connected 
with electrical engineering, and I am asked to consider 
what, if any, steps it would seem to be advisable to take 
in view of thoee resolutions. 

The first resolution was as follows :— 

‘Notwithstanding that our countrymen have been 
among the first in inventive genius in electrical science, 
its development in the United Kingdom is in a backward 
condition, as com with other countries, in respect of 
practical application to the industrial and social require- 
ments of the nation.” 

I quote this resolution because it is typical of the 
opinion held then and now by a large number of people 
directly connected with electrical engineering, and because 
it also probably expresses the general opinion of the 
public. I am told there has been no improvement in the 
state of things referred to in those resolutions. 

Various explanations are given—sometimes in con- 
siderable detail--of this supposed British backwardness. 
The favourite one is that our scientific and technical 
education, and our educational equipment, are defective 
and far behind some other countries. Another is that we 
are more ham y legislative restriction than other 
countries. A third, that our banks do not come forward 
to the support of industries as they are said to do in 

rmany. And there are others. 

It will be admitted that this widely disseminated charge 
against British electrical engineers and British enterprise 
is very serious and very depressing, and that no apology 
or exouse is necessary for ey dy. to join with me in 
examining it. I am assured that the subject is well 
suited for a presidential address, as it is one affecting the 
general public as well as electrica’ engineers; and I am 
asked to take advantage of the present occasion as it is 
one on which it is believed the ear of the public can be 
more easily reached than by a paper read at one of the 
ordinary meetings of this Institution. 

In taking up this —— I have felt that I was not 
committing any breach of the well-known, if unwritten, 
law that on such occasions political questions should be 
avoided. This is not a tical question, but on. 


simple, plain engineering and commercial wi 
to which it is very desirable that we, as well as the 
public, should be correctly informed. 
* Inaugural address, delivered before the Institution of 
Electrical Engineers on November 19. 


Tue Suppty or Exvecrricat Enercy. 


The question we have to examine is a very simple one. 
Is it true, as the resolution states, that this country is ‘in 
a backward condition, as com with other countries, 
in respect of practical application to the industrial and 
social requirements of the nation ” ? 

To answer this question it is, broadly speaking, of 
necessary, so far as the service of the public is concerned, 


TABLE A.—E tecrric Suprty Statistics FOR British Towns (EXCLUDING TRAMWAYS). 



































Dépke, and published at Dormund yey! Vereinigung 
der Elektrizitiitswerke, A very good, but less complete, 
annual statement also ong in the Elektrotechnische 
Zeitschrift. These are both based on official or specially 
collected and authoritative returns. The returns differ, 
however, from ours, inasmuch as they are not compulsory, 
and are therefore in some cases incomplete. But with 
these exceptions the information is generally in rather 














greater detail than in our Board of Trade returns. 
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lg CONSUMPTION IN UNITS PER AVERAGE PRICE PER REVENUE PER PER he 

ls MILLIons oF Units. INHABITANT. Unit. INHABITANT. Unit Sop. 2% | + 

[~ =] ec re wine eam tines ed! = 

Town. 25 gS 33 £ 

gs Po 5 “ - P See . a : se (2a) a 

ele ie a Z2/E 21/2 Fla) S) 2 | a | ge eeiseiz 

a be Ss os <] | SSeS 5s- 

ee ie kB es 2 |B 18/2/18 | 312/12 | § 4885/5 
London— | @j;/aiala|da&iad| a | a@ | & Ipc 
Borough Councils M |2894| 41.4 118.3 59.7 17.3 | 7.6 | 24.9 | 304 | 1.12 | 2.45 | 526| 86 5 1 0.49 0.36 1.24) 5.8 
Companies .. © (2201) 89.7/253 115 302/11 | 50.2 | 838 | 216 | 3.11 |1325 | 239 13 04) 0.48 | 0.52 |L42| 67 
Totals or averages. .4685| 131.1 43.6 176.7 28 | 9.3 | 87.3 | 327 | 1.78| 289/ 91.7| 161|/9 0 | 048 0.46 1.37\64 
Manchester M|725| 13.3 20.6 33.9 184 284 468 | 310/078 | 1.69| 569 222 6 7/ 0.25 | 0.17 06/86 
Liverpool .. M| 704) 104/31 |135 147) 4.5 | 192/331 168| 293| 489/ 7.5/4 8}| 0.33 | 0.21 0.79| 8.1 
Birmingham M/ 522) 5 /46 | 96 96 88 184 | 3.36 1.29/ 237| 822 114/38 7} 025 | 0.26 0.7¢/7.8 
Leeds... M/| 470; 6.7 5.7 | 124 (14.2 | 122 | 26.4 | 3.10) 1.20/ 2.90| 43.7, 142 410 0.22 | 0.20 (0.67| 9.1 
Shetfield Mi 448) 4 (43 | 83) 89 | 96/185 | 352 0.95 | 218] 811) 92 8 4| 0.27/ 0.18 0.73/61 
Belfast M/ 380) 2 (13 383) 63 35 88 | B16 1L¥0| 242/ 16.7) 46 1 94 0.39 | 0.15 0.76) 7.9 
Averages... | 561} 6.9166 135 12.7 12.2 | 24.9 3.22! 1.00| 213| 41 | 123 4 5} 0.28| 0.19 0.68 7.9 
Bolton. . M/ 183} 16 5.1 | 67 &7 | 27.8 | 965 314 0.56 1.18| 27.4 15.68 7 0.23 | 0.10 0.56¢/10.9 
Sunderland M/ 146) 18) 5 6.8 | 12.1 | 34.5 | 466 273 112) 1.54] 3831 388 6 0 | 0.43) 0.26 0.99] 6.1 
Blackburn M/ 130] 12/09 | 21/| 94) 68/162 815 123 234/998) 84 3 2 0.80| 0.25 0.9:/ 66 
Birkenhead M/ 121) 09/02 | 11) 76, 2 9.6 | 4.22 | 1.73 | 370] 321) 34 2114 0.58 | 0.39 1.42/83 
Plymouth .. . M/ 119} 0.9 01 | 1 ws | 3 88 856 210) 340] 27.9) 21 2 6 961! 032 1.25/73 
Halifax . M/-106) 0.9/0.7 | 16) 91 66/157 862 127) 263/828) 84 8 5) 0.80 0.25 0.96) 7.5 
Averages... | 134) 12/20 | 32 92 15 (242 38,30 | 0.92 | 1.83| 30.3 | 13.9 3 8} 0.36 | 0.21 |0.96) 7.6 
Sutton Coldfield .. M 20 | 0.300! 0.048| 0.348 15 2.4 | 17.4 | 3.66 1.76 | 3.40] 54.9| 42/411 050! 0.52 1.51/66 
Hawick ..  .. © 17.3] 0.261 0.684, 0895 | 15.1 36.7 51.8 | 2.91 | 1.12) 1.64] 43.9/| 4097 1) 0.28| 0.43 0.95| 4.9 

Kendal .. M |14.2/ 0.036 | 0.011 0.016| 25 | 6.8 | 33 | 5.99 | 246) 5.14] 14.7| 19/1 5) 137 1.78 4.81) 1 
Mexborough M {13 | 0.195 | 0.100/0.295/15 | 7.7 | 22.7 | 3.28 / 201 | 2.95 | 492)/ 15.55 43) 0.48 0.43 | L.19) 9.5 
Bangor .. . M/12 | 0.143 | 0.020/ 0.163 11.9 | 1.7 | 136 | 5.98 217 | 4.67] 598/| 36 5 34/ 0.89 0.94 2.6;|5.3 
Newmarket C |10.7/ 0.162 | 0.002 0.164 | 15.1 | 0.2 | 15.8 | 5.92 | 4.44 | 6.90| 89.7 | 09 7 7 | 099 1.06 25 66 
Averages... —_'14.5! 0.183 0186/0819 126 | 93 21.91 400 132) 2.86 | 60.3, 123 5 3 0.49 | 0.58 1.531 5.7 


* In addition to wages and salaries, this column contains management, office, legal, and insurance expenses. 
+ Gross profit = percentage on total capital expended, without deduction of interest and sinking fund. 


TABLE B.—Exxcrric Suppiy Statistics ror GERMAN Towns (ExcLUDING TRAMWAYS). 








Berlin ..  .. ©2692) 41 68.7 | 94.7 | 16.8 | 20.7 | 36.6 | l ] . § 
we | | | | 
Hamburg C| 880, 7.6 | 46 | 122 9.16) 5.55/ 14.70 655| 247| 5 | 60.2 137 6 2 0.35 025 1.57) ® 
Munich .. M | 656 5.6 | 27 | 83/10 | 4.90 1490 5.21) 202) 4.17 521 99 5 2 O4if 035 1 106 
Dresden M 587/25 | 19 | 44 467| 359, 826 635| 281| 5.04 296 10.1 3 4 
Leipzig .. M | 528) 19 | 12 | 31 | 865| 230, 5.95) 5.67| 293, 4.60| 20.7 6.7 2 3h 0.48 0.45 |1.30 14,4 
Breslau .. M/| 483) 25 | 12 | 37 | 5.25| 255| 7.80 5.02) 298, 412 264 57 2 8 0.29 0.24 0.82 19:7 
Frankfort M| 350/55 | 5.6 | 10.6 | 14.40/16 | 30.40 4.80| 1.45 3.04| 69.1 | 23.2 7 8| 0.38 | 0.23 (0.75 19:3 
|= =| SS |_| |) I 
Averages —..| 546 42 | 2.9 © 7.1 | 7.68) 5.97 12.95 5.67 212) 4.22 436 111 4 7 0.32 0.95 LI61L6 
Cologne -- M/ 458/68 | 06 | 74/151 | 1.8 | 16.4 2.51 3 5 0.28 0.15 0.67.10.6 
Konigsberg .. M| 198 1.3 | 07 | 20/ 6.67| 8.72 10.39, 5.20, 264| 428 317 9.9 3 9 O44 0.37 1.53 14.6 
Elberfeld .. M/| 1660.7 | 36 | 4.3 453 21.70 2623, 5.53' 1.63| 231/25 354 5 Of 0.98 0.20 0.59 9.2 
Aix-la-Chapelle| M/|152 14 | 29 | 4.3) 9.02 19.30 2882) 391 1.16) 20% 35.3 225 410) 0.42 0.16 0.70 15.5 
Miihausen .. M/ 183, 1.8 | 4.4 | 5.7 9.68| 83.20|42.73/ 8.97| 0.93| 161 37.9 31.0 5 9 0.37 0.36 0.66 7.7 
Steglitz . ©) 128 12 | 13 | 25 | 945! 9.85/19.30) 4.01/ 1.47| 2.72' 37.9 145 4 4 049) 0.28 |1.16 
Plauen .. ©. M/111 06 | 16 | 22 6.10/14.10/ 19.20 657 237| 849 835 335 5 7 0.52 | 0.26 0.91 13.6 
| ees | ees | que | cee jee | eee |exeemee| euugee | cee | eee) cee | eee | ee | eee) ce |e’ eee 
Averages -| 148| 1.1 | 24 | 3.5 | 7.80) 1640/23.70 4.62 1.44) 243 887 23.6 4 9 0.38/ 0.22 0.88111 
— —————_ — ew oer Oma eee eee eee eee eee eee © 
Wolfenbiittel .. © /19 | 0.030/ 0.069 0.099 1.57 361 5.18 4.85 152 258 7.6 565 1 1 
Edenkoben .. 17.8) 0.144 0.127 0.271, 810, 7.14 15.24) 4.83 1.30, 291 35 93 3 8} 0.78 0.68 1.61 
Baden-Baden ..  M |16.3/ 0.308 | 0.162 | 0.470 18.00 9.95 | 28.85 6.75, 298 5.43 127 291 18 0 0.98 0.73 245 9.9 
Homburg .. © |18.5| 0.884 | 0.174 | 0.508 | 24.75 | 12.90 | 87.65| 5.45, 1.98) 4.26 184 255 13 3h 0.74 0.40 1.70 9.4 
Groserdhredort = © 12 | 0.125 | 0.107 | 0.282 10.40 8.90 | 19.90/ 2.90 1.74) 286 802 15.5 $10 0.66 0.52 |1.50 4.6 
Neuhaldensleben M /10.6| 0.131 | 0.044 | 0.175 | 12.30) 4.10/1640| 4.72) 235) 412 582 98 5 8| 0.87 0.53 /228 11.9 
Averages _..|14.9| 0.179 | 0.114 | 0.292 | 12 | 7.66 19.66) 5.27) 2.02, 4.01 633 | 154 6 7| 0.82 0.56 1.92 9.3 


C = Company. M = Municipality. 
* This column contains wages and salaries only. 


All stations have steam power except where otherwise stated. 
t As 53 per cent. of this energy is from water power, the coal 


r steam-generated unit costs 0.87d. t As 45 percent. of this energy is from water power, the coal per steam-generated 


ae costs 0.76d. 


§ Gross profit = percentage on total capital expended, without deduction of interest and sinking fund. 


TABLE C.—Summary or Tastes A AND B. (LIGHTING AND PowER.) 
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| Per INWABITANT. 





Per Unit. 





| 
Coal. Wagesand ma ag | Difference. Total Difference. 








Towns. 
Units. Revenue.| Price. Difference. 
s. d. i” ie a. jper cent 

Six large British ..' 24.9 4 54 3} 2.09 98 
Six large German ., 12.9 S...7 4.22 bcc 
Six medium British 24.2 38 8} | is} 0.60 33 
Six medium German 23.7 . 2 | 2.43 | 
Six small British .. 21.9 5 8 | 2861 445 40 
Six small German... 19.7 6 7 | 40Lf : 


Salaries. | Wages, Costs. 
d. d. d. | d. d. d. 
{as 02 ost | 0 {aap} ome 
{0% Os | te} | 20s { o8s } - 008 
{os ose tsp | os i{ Toe} a8 








to find the extent to which the systems of supply of 
electrical en in different countries provide for the 
requirements of the public; or, in other words, to find 
the average consumption in units per inhabitant, and the 
average price per unit actually paid 


I have prepared some tables giving this information 
for a large number of towns here Sad abroad. 
_ In this country, as is well known, a great deal of 
information is available from the returns rendered to the 
Board of Trade by the supply authorities. This is regu- 
larly published in the Electrical Times and other papers. 
In y; , Similar information is available in a 








very useful annual volume of statistics, edited by Herr 


Germany is the most important country for the purpose 
of the present comparison, for, 20 far as concerns European 
countries, it is Germany in particular that is referred to in 
the common statements about British backwardness. I 
am therefore very glad to be able to put before you 
authentic information regarding the supply of electrical 
energy in that country. This information is based on 
the publications already mentioned, supplemented in 
some cases by further particulars kindly furnished in 


vesponee to my applications. b gh i ‘ 

shall afterwards, with your permission, give some 
information regarding the supply of electrical aog = 
important towns in various parts of the world, and then 
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make s comparison of electrical tramway work in & 
numter of British and German towns. 

We may now to examine the tables. Table A 
deals with electric supply in this country ; Table B with 
Germany. They are prepared on precisely similar lines. 
First comes the capital, then three groups of towns, six 
towns in each group, arranged according to population, to 
show the conditions respectively in large, medium, and 
small towrs. The figures necessary for our comparison 
are given for each town, and are averaged for each group. 

In Table A, as regards London, I have not thought it 
necessary togive the details for all the supply authorities, 
but have given the averages for local authorities and for 


TABLE E.—Etecrric Suppty Sratistic3 For VARious Foreign AND CoLoniaL Towns (gxcLUDING TRAMWAYS). l 


CONSUMPTION IN UNITS PER 











from 100,000 to 200,000 for the medium-sized towns. Then 
six towns were selected from each group, distributed 
uniformly according to population ‘or the up of 
large British towns—of more than 350,000 inhabitants— 
Glasgow and Bristol, the first and the last on the list, 
were excluded in order to restrict the group to six towns. 

The order of selection was in no way influenced by the 
electrical results—in fact, those results were not known at 
the time. Probably this method gives a fair average. 

In the case of Germany, thelist was made only ot those 
towns for which the information was available. 





Information as to the energy respectively for light and 
for power, and the respective revenues for light and 














A Average Price | REVENUE PER Per Unit || 
= MILLIONS oF UNITS. INHABITANT. PER Unit. INHABITANT, Soup. z |= 
-3—— aa “iawn 
34 $38 é 
Town. a = ; “ . x Po ® hed 
eee El ag S/F le/elEig € Elz S55 a2) 3 
ee &® € £€ &@i|El\|S/BlE\|S & £/| Bg 285/88) 8 
at =f i 
ad | d. d. d. da iad) d| did ipe 
Paris C 2750... - | 4 : | ca eeee” co oe 
Lyons C 500, 6.62 40.3 46.92 13.20 | 80 60 | 93.80) 4.56 | 0.73 | 1.27 60.3 588 | 911 
Bordeaux C 252 2.83 0.72 8.55 11.25 | 2.86) 14.10) 4.92 | 2.54 | 4.44 66.3, 7.38 15 2 
Havre C 180 1.33 | 1.55 | 2.88 10.20 | 11.90 22.10] .. | “e me ee 
Grenoble M 74°1.90 2.20 4.10 25.70 | 29.70 | 55.40} 2.50 | 0.65 1,51 643 19.3 | 6 11} 
Zurich .. M 178 1.€9 | 2.06 3.75 9.50 11.€0/ 21.10} 5.38 1.66 | 3.34 51.1) 19.3 | 5 10h 0.64* 0.45 | 1 |to 1 
Geneva .. M 126 2.99 7.64 | 10.63) 23.70 | 60.60 | 84.30! 4.67 | 0.45 | 1.64 110.7 | 27.3 |11 6 me | | 
St. Gallen M 49 045 1.01 1.46 9.2 20.6 | 298 6.78 | 1.92 3.12 68.5/| 39.9 7 9} O3It 0.26 |0.98 | 10.1 
Copenhagen M 440 5.05 2.08 7.13, 11.50 4.72 | 16.22) 4.43 1.98 3.72 60.8) 93,5 O 0.81 0.28 |0.90/17.2 
Stockholm M 340 555 237 7.92 16.35 | 6.96 | 23.31, 4.84 | 242 4.12 79.1, 169) 8 0 | | 
Kiev .. C | 450, 3.94 2.59 6.58 875) 5.77| 14.52, 4.87 | 1.30 3.16 | 383) 7.5 | 310) 0.69 | 0.27 (1.35) 8.9 
The Hague M 260 1.75 0,24 1.99) 7 | 0.98) 7.98) 2.62 | 162 | 262, 183) Ls | 1 8 | 0.29 | 0.22 10.66 11.8 
Rotterdam M 403 1.97 1.31 3.28) 4.90) 3.25) 8.15, 3.91 2.338 3.28) 19.1 7.6/2 3] 0.45 | 0.28 1.09 8.9 
Brussels -. M200 4.73 | 0.67 | 5.46! 23.65 | 3.35 | 27 4.44 | 1.99 | 4.12 | 10.5) 63 | 9 8 
Chicago. . ae C 1924'70.61 46.72 117.33) 36.70 | 24.30, 61 8.52 | 2.08 29% 129 60.5 /14 11 
Melbourne M&C 515 5.67 | 2.91 8.58) 11 | 5.65 16.65) 4.16 | 1.81 | 3.37) 458/103 1/4 8| 0.56 | 0.28 |1.96 
Adelaide . C1 mas 0.65 | 1.65) 5.8 | 3.76) 9.66) 5 2.34 | 3.96 29 8. |. 2! 0.90 | 0.41 |2.18 
\ | | | 
C = Company. M = Municipality. * As about 82 per cent. of this energy is from water-power, the coal per 
steam-generated unit costs 3.50d. t Practically entirely water-powe:, { Partly water-power—proportion not 
given. § This column contains wages and salaries only. || Gross profit = percentage on total capital 


expended, without deduction of interest and sinking fund. 


TABLE F.—Etecrric Tramway Statistics: Britiso Towns. 


paces of is being used. This is a very logical system, for 
which there is much to be said. It <n tin by 
Dr. > The price of energy in Cologne is the lowest 
of any of the large German towns. 

An important column in Tables A and B is that showing 
the profit as a percentage on the total capital ex- 
pend This is very significant, in view of the fact that 
im both countries nearly all the systems examined are 
under municipal control. The larger gross profit in 
Germany indicates that the municipalities are taxing the 
consumers of electricity for the benefit of the rates, 

In order to see to what extent the slightly higher price 
of coal in Germany affects the cost of production, the 
actual cost of coal t unit is given in detail in Tables A 
and B, which also show the es and salaries costs, these 
being inserted to test the usual opinion that in Germany 
labour is cheap. In one respect there is a difference 
between Tables A and B. The column headed ‘* Wages 
and Salaries” in A includes also man: end, office, legal, 
and insurance charges; whereas in Table B it includes 
only wages and salaries, the information regarding 
management, office, legal, and insurance charges not 
being obtainable from the German records. The joint 
effect of these two items of cost—coal and labour—is also 
shown. 

In all three classes of towns labour is higher in Germany 
than here, which shows that low wages and long hours do 
not necessarily mean cheap labour. If the wages and 
salaries column in Table B had included as much as it 
does in Table A, the comparison would have been still 
more in our favour. 

~~ C summarises the main results shown in Tables A 
and B. 


Capacity OF GENERATING-STATIONS. 


Another comparison may prove interesting—that of the 
total power provided in Germany and Great Britain 
respectively for the public supply of electrical energy for 
lighting, power, or traction. Table D gives this com- 

arison, and provides a further proof that there is no 
oundation whatever for the common belief in British 
backwardness in electrical supply. Our generating-stations 
contain two and a quarter times as much power per 
inhabitant as those of Germany. 


Tas_Le D.—Total Kilowatts of Generating Plant in Power 
Stations for Public Supply or for T'ramways. 
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;; £ << | 3 g PER Per Car- 
3 = 5 ag ss és 3 Pan Inwanrrant. PASSENGER. MILE. 
Sceocd Ss = & re ; - hy Sarees 
Tows. $38 38 es ge 3 38 3 2 : ; 
B22 Ba | ss ec tf 45 | es : | Re- Track} Car-  Re- Re- 
Ft = 6& sa gee hall Be se Cap ital. | Journeys.| venue Yards | Miles. venue Costs. venue Costs. 
re C= | ¢£ 8. d. a4 4/4 | 4. 
Manchester M| 850 1777 | 151.5 | 761 177/16,974) 500 | 2.10 173 |17,-«:11,s«0.87 | 19.9 | 1.21 | 0.79 | 10.76 7.07 
Liverpool . M| 770 | 1913 | 124 573 104) 12,232, 399 | 2.50 161 14-10, 0.24 | 15.9 | 1.11 | 0.77 | 11.24 7.82 
Birmingham .. M| 553 948| 75.6) 357 57, 6,960) 188| 1.71 136/12 11: «0.18 | 126 | 1.13 | 0.60 | 12,30/ 6.50 
Leeds .. M| 470 1322| 75.7, 337 97) 7,695) 177| 281 16/14 4 0.86] 16.4) 1.07 0.56 |1049 5.51 
Sheffield " M| 455 1220! 77.6) 290 68 7,065, 178| 263 170 «|12) «8 0.96 | 16.5 0.90 0.55] 9.84) 6.04 
Belfast .. M| 350 1094 | 45.2; 190, 78) 5,809, 120| 3.12 130 10 10, 0.37 | 166 1.01  0.64| 7.84 4.94 
Averages ..| 574 1879, 91.6| 418 06) 9,456) 260| 240 160 14 7 0.29| 165 1.09 048 10.61 | 6.61 
PE —_ — —_—|— |_———. |} —— | —— — |} —_—_ —_ 
Bolton .. M| 22 479 | 25.5) 117.1 43.5 2,492) 67.5 | 216 | 115 |10 7 0.35| 118) 110 0.64| 11.27 650 
Sunderland M/| 170 20 16.9) 69 ‘19.8) 1,534) 40.8) 1.71 | 99 i$ 1 021 9 0.98 0.58 /1080 638 
Blackburn M| 200 326/ 10.8) 57 '23.8/ 1,104) 382/ 1.63 54 «6/5 «68 O21) 551.26 0.85 | 12.34) 8.30 
Birkenhead M; 118 £58] 11.9) 548/24 | 1,206/ 34.8| 3.03 | 101 |} 9 8 036) 11 (1.10 0.70 | 1012) 642 
Plymouth M/ 118| 216) 7.3| 312)15 | 721/219) 1.83 | 62 | 8 4 0.22) 61 1.08 0.72 | 10.40) 7.27 
Halifax .. 7 178 395 | 20.4) 81 (53 | 1,787) 625) 222 | 114 9 0 0.52) 10 | 0.95 0.74 | 10.88! 8.40 
— | \—_ | |---| — | ——S ——— SS ————— SO 
Averages 167 | 344! 15.5; 683|29.9| 1,480 44.3/ 205 | 92 |8 2 081! 89| 1.06 0.69 11.01. 7.13 
TABLE G.—Etecrric Tramway Statistics: German Towns. 
Berlin C | 2592 | 10,700, 481 | 2200 | 432/70,600, 1450 | 4.15 | 186 17 10; 0.29 | 27.2) 1.15 | 0.72) 7.83 | 4.938 
Hamburg .. ©} &30) 2,790 157 | goz | 188|26,700' 490| 3.36 189 19 4) 0.89 | 322] 1.22 ia! 7.21 | 4.40 
Munich. . .. M| 556! 656) 64.3/ 314 {| 71/10,050! 196| 1.18 | 116 IL 4) 0.22 | 181] 117 | 0.78 | 7.60 | 4.68 
Dresden.. .. M| 537 | 2,458 84 | 481 | 143/17,360/ 840, 4.58 | 157 16 1) 0.47 | 32.4! 1.23 | 0.97 | 5.96 | 4.70 
Leipzig .. . C| 623 1,770) 844) 383 | 130/16,850) 230| 339 | 165 14 10) 0.44 | 32.2] 1.08 | 0.64 | 5.52 | 8,28 
Breslau M&C| 483! 887, 55.4 217 69| 9,090/ 291 | 1.84 | 115 9 | 0.25 | 188] 0.94 | 0.56 | 5.70 | 8.42 
Frankfort .. M/| 350) 71s 686) 313 69/10,950| 200/ 206 | 196 18 2} 0.35 | 81.3| 111 | 0.70| 697 | 4.39 
Averages ..| 546 | 1,54€) §6.0 412 111/15,165 264 | 2.83 | 167 15 1| 0.86 | 27.8 | 1.15 | 0.74 | 652) 4.18 
Cologne .. M)| 453 | 1,339) 76.7 | 327 88.5/11,420) 209/ 296 | 169 14 6) 034 | 25.2 | 1.02 | 0.65 | 6.87 | 4.39 
Kénigsburg M&C) 198 | 472| 17.1) 77.4 |45.1| 83,280) 64.8 | 2.38 26 7 10) 0.40 | 16.6 | 1.00 os | 5.65 | 4.75 
Mannheim .. M| 176| 881) 184/ 8#  31.2| 2,820, 589| 216 | 105 9 7| O3t| 166! 1.10 0.77 | 7.15 | 5.01 
Dantzig... _.. OG} 160| 420/ 12.8) 66 (32.7| 8,160 87 2.68 | 80 8 8] 0.36 | 19.7| 1.24 | 0.69| 5.01 | 2.81 
Aix-la-Ohapelle ©) 152| 177/ 13.9| 77.1 \30 | 2,970) 636) 1.17 | 91 10 2/ 0.35 | 19.5 1.88 | 0.02 | 6.23 | 433 
Augsburg -- ©} 145] 154) 7.4! 80.5 11.2) 1,430) 18 1.06 50 4 2) 0.14] 99) 1.01 | 0.69 | 5.12] 8.02 
Plauen .. . Cc] im 7€| 4.4) 20.8 |11.6) 656 11.5) 0.69 39 8 ® 0.18 | 5.9 | 1.14 | 0,63 | 7.62 | 4.21 
ee | Uc eee —S | 
157| £81} 12.3) 89.3 27 | 2,386, 406) 1.79 | 73 |7 7 080/| 152 1.15 | 0.79| 5.96 | 4.08 
} | 


TasLe H.—Summary of Tables F and G (Elzctric 











=“ Tramways) 
Per Pas- | Per Car- 
Per Inhabitant., senger. | Mile. 
ig| 6 | o | | é 
Towns. s|/m>!| § Su] 
3/2) 8 lsd g : |é 3 
= | 2 Pegs £18) 2 
= g| & 56 £5 > | z | = E 
i o/S| a 6 a#\/S\@ 
ices ai Ip BE NE Ball So eal a a 
; Bi th Mel.) a. | d. | da. | 4. 
Six large British ..|2.40| 160/14 7 0.29 /16.5 1.09 |0.68|10.6| 6.6 
Six large German ..|2.83| 157/15 1 0.36 27.8 1.15\0.74 6.5) 4.2 
Six medium British 2.05! 92/8 2 '0.81| 8.9/1.06\0.69/11 | 7.1 
Six medium German 1.79) 78 7 7 \0.30'16.2/1.15/0.79 6.9| 4.1 
' ' 





re gud respectively, as well as the average for the 


The towns were selected in the following way :—A list 
of the towns was arranged in order of their pulati 
ranging from 10,000 to 20,000 for the oun teaue, an 





M = Municipality 


power, has been kindly supplied to me by the engineers 
of all the British towns and of all the London systems. 
In this respect, our annual returns—which give only the 
total units and revenue—are less complete than those of 
Germany, in which the separation is given. The total 
consumption includes street- lighting. . . 

When we come to Table B a difficulty arises with eo 
to Berlin, for which place no information is available 
except the consumption for lighting and power, the supply 
authorities not being willing to publish any figures as to 
revenue or average prices obtained. 

In addition to the three groups of German towns in 
Table B, I have given Cologne separately, instead of 
including it in a group, as the information regarding it is 
incomplete in one respect. The Cologne authorities are 
unable to give the revenue and consumption for lighting 
and power separately, as they do not differentiate between 
light and power, energy for both being measured and 
charged on the same tariff by double-tariff meters, which 
change the price according to the time of day, without 
apparently any reference to the purpose for which the 

















_ One ; Watts per 
Kilowatts. Population. | Inhabitant. 
—_— | 
Great Britain es 983,181 45,000,000 21.8 
Germany... ee 612,652 63,000,000 9.7 








The power in the stations in Great Britain is made 
up as follows :— 


Kilowatts. 
282 public supply stations ae --» 688,117 
14 power companies’ stations ... +» 107,480 
48 separate tramway stations ... -» (94,144 
16 electric railway stations... .- 93,440 
983,181 


ELecrricaL Suppty In Various Towxs ABroap, 


Table E contains information about a number of im- 
t towns in different parts of the world outside of 


y: 

Although the conditions are in many cases so different 
from ours that any direct comparison is difficult, I 
hope the table may prove to be of interest. It shows 
that with the exception of a very few places which have 
ample and cheap water power, the supply of electrical 
energy, and its cost to the public, does not compare 
favourably with ours. 

It has been difficult to get information for this table, as 
there are no useful official or authoritative returns avail- 
able for any countries but Great Britain and Germany. 
The table bas been compiled from various sources, y 
from the Marne oe J der Electrizitiitswerke, y 
from information kindly furnished by the engineers of the 
various systems, to whom I wish to express my sincere 


thanke. 

In the United States there seems to be nothing avail- 
able ; my inquiries, through an influential and well-in- 
formed channel, have produced no result, —- for 
Chi for which Mr. Insull has very kindly sent 
me all the information for which I asked. 

From Italy I have been able to get nothing. 

The table needs but little explanation. It is on similar 
lines to Tables A and B. 

The three Swiss towns— Ziirich, Geneva, and St. Gallen 
—all have the advantage of water-power. Ziirich is mainly 
water-power, with « long-distance transmission, and Sb. 
Gallen is partly water-power and partly steam. In these 
two places it will be observed that the average price is 75 
per cent. higher than in the medium.sized British towns. 

The power at Geneva is entirely water-power, where, 
in addition to the ordinary electrical supply, there is a 
very ~ he ion — about 18,000,000 units — for 
electro-c ical a which is not included in the tables. 
The av price to the public is 1.64d., or 10 per cent. 
less than the average of our medium-sized towns. 

An appendix gives an analysis of the Geneva resulte, 
and shows that the capital charges allowed (viz , 6 per 
cent. interest and 1.2 per cent. sinking fund) amount to 
0.23d. per unit, while the power i only costs 0.07d, 
per unit, distribution being excluded in both cases. 

Of the other large Continental towns, with the exception 
of Lyons, all are higher in price—most of them very 
much higher in price—and appreciably lower in con- 
sumption than in our large or medium-sized towns. 

Lyons has water-power and a very large industrial 
motor load. Its price for lighting is, however, high, and 
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the consumption only about half as much as the average 
of our towns. The power load is, however, the 
largest in the list. Grenoble—another town supplied from 
water-power—has also very high consumption, both for 
power and lighting, and low prices. : E 

The information regarding Chicago is very interest- 
ing, —— as it is the only American town of which I 
am able to give any particulars. Knowing what I do of 
the place and of its electrical ruler, Mr. Insull, I am 
inclined to think the Chicago results are probably better 
than those of other American towns. The consumption 

r head is higher than in any European towns, except 

planed ice fi is 2 08d. inst 1.73d. i 

@ average price for power is . against 1.73d. in 
London and Lod. in the large British towns. , 

The price for light is 3.52d., as compared with 3.27d. in 
London and 3.22d. in the large British towns. - 

In considering these prices, it is n to bear in 
mind the lower value of money in the United States. 

I am glad to be able to give the figures for Melbourne 
and Adelaide. They show a satisfactory development of 
electric api. and the prices charged are moderate in 
view of the low value of money in Australia. 


Execrric TRAMWAY STATISTICS. 


Tables F and G contain information enabling a com- 
parison to be made between two groups of British towns 
and two corresponding groups of German towns. It is 
not necessary to go into the tables in detail here. They 
explain themselves, and Table H summarises the averages 
of the principal quantities. 

It will be noticed that the differences between the two 
countries are much less than in the supply statistics. 

In capital expended per inhabitant the large British 
towns show rather less than the corresponding 
towns, while in the medium towns the positions are 
reversed. 

In journeys per inhabitant there is very little difference 
in the large towns, but in the medium towns there is a 
difference of 18 per cent. in favour of this country. 

In revenue per inhabitant the German average is 
slightly higher than ours. ( : 

he length of single track per inhabitant is greater in 
the large German towns, and nearly equal in the medium 
towns to the British figures. 

The most striking difference between the two countries 
is in the car-miles per inhabitant—the German figures 
being nearly double the British for both groups of towns. 
This difference is, of course, due to the use of small cars 
in Germany. An examination of the German statistics 
shows that in all the towns mentioned in the table the 
average normal or licensed carrying capacity of the cars 
(including standing space, which is allowed in German 
practice) 13 33 payee pee J the average capacity 
of our cars would be about fifty passengers. 

In Germany the average revenue per passenger is 
slightly higher than here ; we do not know the average 
distance travelled. 

The cost per passenger—a very important quantity—is 
distinctly higher in Germany in both groups of towns, 
being 9 per cent. higher in the large towns and 144 per 
cent. higher in the small ones. 

The total cost per car-mile is lower than here. Low 
wages help in this. As only two attendants can be 
employed on each car, low wages and low cost of labour 
aré synonymous. 

The comparison of the ratios of costs to revenue is in 
favour of the British towns.* 

As regards Miilhausen, about 30 per cent. of the traffic 
is goods; this, whilst interesting, prevents a comparison 
being made. 

Steglitz is a suburb of Berlin, and the relation between 
its population and the small mileage of tramways within 
its area is not one which can well be compared with the 
others. 

Concussion. 

There now only remains the task of summing up the 
results put before you. 

I do not, of course, suggest that these results are 
exhaustive, or that they cover the whole field ; but I 
think they may at least. be taken to show that the 
question we set out to examine may be answered in the 
negative—the question whether ‘‘the United Kingdom 
is in a backward condition, as com with other 
countries, in respect of practical application to the in- 
dustrial and social requirements of the nation.” 

I regret extremely that I have not been able to make 
an effective comparison with the United States. I am 
hoping, however, that before my term of office expires I 
shall able to make that comparison’ at Jeast for a 
sufficient number of American towns. At present I can 
go no further than to say that Ido not expect to find 
that we are behind our brother engineers in America. 

As regards Germany, the Tables A, B, C, and D show 
that we are far ahead of that country in the extent and 
cheapness of our supply industry. The relative position 
of the two countries as s the supply of energy for 
public lighting, and for domestic and industrial purposes, 
may be summed up thus :— 

1, In. the large towns in Germany electrical energy 
costs twice as much per unit, and the consumption 
inhabitant is half as much as in our largetowns. The 
difference in the cost of coal is insignificant, and does not 


~ * It will be observed in Table G that three of the 
medium-sized German towns selected for the tramway 
comparison are different from those in Table B. The 





reason is that the conditions in Elberfeld, Miilhausen, 
and Steglitz are such as to make a comparison difficult. 
In Elberfeld the municipal tramways form only a part of 
a network of lines serving the surrounding country, and 
the town itself, for in the latter the traffic cannot be 
distinguished. 


account for the higher price. The labour there costs 
more than it does here. E 
2. In the medium-sized towns the price in Germany is 
33 per cent. higher than here, and the consumption is 
about the same as here in our medium-sized towns. 
3. In the small towns in Germany the price is 40 per 
cent. higher, and the consumption is about the same as 


4. Our public generating stations contain two and a 
quarter times as much power per inhabitant of the whole 
country as those of Germany. 

5. In electric tramway work we do not compare un- 
favourably. : 

As important towns in other countries, while 
the advantage of cheap and ample water-power in a few 
“places has enabled an extensive supply to be given at low 
prices—notably in Lyons, Geneva, and Grenoble—the 
lowest — in any town here tabulated is in a British 
town—Bolton, with its average of 1.18d. per unit, heading 
the list, Lyons being second with 1.27d. per unit. There 
is nothing in their electrical work to justify in any way 
the charges that have been so freely e against us. 

There is one thing I think I ought to say—these de- 
pressing charges have not originated abroad ; they are 
entirely of home production. 

At the outset I referred to explanations given of our 
alleged backwardness. The backwardness does not exist ; 
we are ahead, and well ahead. Ido not wish it to be 
thought, however, that there are no hindrances—legis- 
lative or otherwise—to our getting still further ahead. 
But I do wish to say that, in my opinion, there is no 
more justification for the statements about our scientific 
and technical education being behind other countries 
than for the statement about the backwardness of our 
electrical engineering. I resent very strongly the dis- 
paragement of the results achieved in this country by 
the band of teachers, eminent over the whole world, who 
have been responsible for the scientific and technical 
education of the engineers concerned in the development 
of our industry. Techirical education should be judged, 
not by the wealth of the Myon caver of laboratories, but 
by the engineering results achieved in the country. I 
have tried to show you to-night some of those results. 

I cannot refer to this subject of education without at 
least mentioning the loss of two men—first of Kelvin, 
who for so long was the head of the scientific and tech- 
nical education of the whole world—and whose interest in 
practical electrical applications was so keen and so fruitful 
of useful results ; and second, of Ayrton, himself one of 
Kelvin’s pupils, one of the leaders of the eminent band 
of teachers to whom I have just referred. 

I wish to ex my thanks to all the engineers—and 
they are many, both here and abroad—who have so kindly 
supplied me with information regarding their work. In 
some countries it is not the custom to pu lish information 
such as our law wisely makes compulsory. I venture to 
suggest to our brother engineers and to the institutions or 
societies having similar aims to ours, in those countries, 
that they will do a service to electrical engineering by 
freely exchanging and comparing with others the results 
of their work. 

I can only hope thé facts I have put before you may be 
the means, to some extent, of preventing the repetition of 
the depressing statements about British backwardness in 
electrical engineering. 


APPENDIX. 
GENEVA. 

The chief engineer of the electrical department of the 
town of Geneva has been good enough to send me a very 
complete set of statistics of the industrial services of the 
town. 

It is well known that a large water-power station at 
Chévres supplies power to the town. As the State and 
also the parish of Plainpalais have contributed to the cost 
of this plant, its accounts are kept separately, and power 
is sold in bulk from the undertaking to the town distribu- 
tion service, for which separate accounts are rendered. 

The following tables give statistics both for the bulk 
supply from the Chévres power-station and for the distri- 
bution of light and power in the town :— 


Output or CnHEvkes WateR-PowkR PLANT 





Millions of 
Reg nits. 
Street-lighting ... es rah i 0.7036 
Lighting and motors—supplied to town 
network ... w. see a a3 7.1931 
Tramways ... - sin ans és 5.2412 
Power supplied to high-tension con- 
summers... evs a ee ss 5.5325 
Power supplied to electro-chemical in- 
dustries ... =... i wee .. 18.8412 
Total 37.5116 


The running cost of the water-power and auxiliary 
steam plant (excluding interest and sinking fund) was 
284,733 francs = 0.072d. per unit. 

The capital cost was 12,606,577 francs, and each con- 
tributor (State, Geneva, and Plainpalais) is credited with 
6 per cent. interest, though at present the earnings do not 
amount to this. The Chévres accounts show no sinking 
fund, but the town provides 1.2 per cent. per annum as a 
sinking fund for its share. 

by 7.2 per cent. for interest and sinking fund = 
907.673 francs = 0.23d. per unit. 

Total cost price at works thus = 0,3d. 
REVENUE FOR CHEVRES WaTER-PowER PLANT. 


Pence per 
Francs. Unik 
(a) Energy supplied to the 
town network ... ... 490,000 0.65 











Francs. ss ag 

( Tramway energy > 201,319 0.53 
c) Water supply — appa- 

rently energy supplied 

for pumps and included 

with other high-tension 

motors ... sve Jee 19,965 
(d) Motors on high-tension \ 0.22 

network eS ... 110,630 
(e) Energy to electrochemi- 

cal works ie .. 131,061 0.0665 
(f) Street-lighting ... .- 40,126 0.54 

Total sale of energy... 1,083,094 0.275 


DIstTRIBUTION FROM TOWN NETWORK. 


As meters are little used, the units sold can only be 

arrived at approximately :— 
Lighting receipts 1,425,434 francs. 

The tariff by lamp-hours or rentals per lamp-year are 
estimated to ela 0.623 franc per unit Po. 93d. at 

Unites sold for lighting thus = 2,288,015. 

The penn sn for power is arrived at by assuming 
1500 units per horse-power connected = 2,106,765 units. 

Total units sold = 4.395 millions. 

Cost, including purchase of en and interest and 
sinking fund, 1,149,670 francs = 2.49d. per unit, 





REVENUE. 
Francs, Pence per 
i Unit. 
Lighting as above 1,425,434 5.93 
Power hos oe 230,855 1.04 
Total 1,956,289 3.59 


The figures adopted in the general table are composed 
thus :-— 
LIGHTING. 
Millions of Units. 
Energy distributed from network -» 2,288 
Energy supplied from Chévres for street- 


0.704 
Total energy used for lighting ... 2.992 
Francs. 
Revenue from lighting on town 
networ = ses ons mee 1,425, 434 
Revenue from street - lighting 
(Chévres accounts) om al 40,126 
1,465,560 


Total... 
= 0.49 franc (4.67d.) per unit. 
PowER. 
Millions of Units. 
Energy distributed from town network... = 2.107 
Energy distributed from high-tension 





mains dae = 5.532 
Total ... 7.639 

Francs. 

Revenue for power on town network ... 230,855 


Revenue for power (Chévres accounts) ... 110,630 
Revenue from water accounts (Chévres 
accounts) ... a a che .-- 19,966 
Total ... 361,450 
= 0.0473 franc (0.45d.) per unit. 





ViscosiTy OF OILS AND THEIR LUBRICATION VALUE. 
—Measrs. C. F. Mabery and J. H. Mathews (Journal 
of the American Chemical Society, 1908) state that the 
viscosity of lubricating oils is usually regarded as a 
standard of quality, but probably does not afford a trust- 
worthy indication of the comparative durability of oils 
differing widely in composition. If the viscosity con- 
stant is supplemented by chemical data and frictional 
durability tests, it may no doubt be depended on as if ving 
accurate information for commercial purposes. Hydro- 
carbons obtained from petroleum have been examined, 
and frictional tests have been made in comparison with 
castor, sperm, and rape oils, The value as a lubricant 
depends (1) on the tempe reached during the frio- 
tional test, (2) the degree of friction, and (3) the time for 
which the oil continues to lubricate. The durability of 
the individual hydrocarbons increases with decrease in 
hydrogen, and in a similar ratio to the increase in specific 
viscosity. A hydrocarbon of the series CnH.n—, was 
found to be more efficient in reducing friction than castor, 
sperm, or rape oil. It was equal to sperm oil in tempera- 
ture and cient of friction, and superior to castor and 
rape oils in durability. With regard to the comparative 
value of the various series of hydrocarbons in petroleum 
from which lubricating oils are prepared, those of the 
CnH,.n+, series have a low lubricating value. Lubri- 
cating oils from Pennsylvanian petroleum consist chiefly 
of the CnH.n and CnHoen —, series, whilst those from the 
heavier oils are composed largely of hydrocarbons of the 
CnH,n-—: and CnH,n-, series. Comparative examina- 
tion of distillates from South American and Pennsylvanian 
petroleums has shown that neither specific gravity nor 
boiling point can be depended on as indicating the lubri- 
cating value unless the source of the oil is known. The 
following table helps to make clear the relation of the 
various series of hydrocarbons referred to, CnH.n +2 being 
the marsh gas or paraffin series; and CnH,n being the 
olefine series or the isomeric series called naphthenes. 


CnHon-4 CnHon—-2 CnHon = 
pas i -- 4 
* on: oui ae 
C3Ha 3 3H6 3Hg 
aH CsHe C4Hg OH 
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cea diieomey 
The Oil-Fields of Russia and the Russian Petroleum In- 
dustry : A Practical Hand-Book on the Exploration, 
Exploitation, and Manag t of Ri Ou Pro- 
perties, including Notes on the Origin of Petrolewm in 
Russia, a Description of the Theory and Practice of 
Liquid Fuel. By A. Bresy Toompson, A.M.I. Mech. E., 
F.G.S. Second Edition, revised. London: Crosby, 
Lockwood, and Son. 1908. [Price 21s. net.] 
We have given this title in full because it accu- 
rately expresses the object and the contents of this 
very interesting treatise. It is a second edition of 
a work that was v favourably received some 
years ago, and it differs from that only in the 
direction of improvement. Some statistical ap- 
pendices, whose value is constantly decreasing 
by successive alterations, have been omitted, a 
thorough and satisfactory revision of the whole has 
been made, and much later information connected 
with the petroleum industry has been added. The 
special value of such a comprehensive work is that 
it collects and makes available a quantity of facts 
scattered through a vast and not easily accessible 
literature, presenting them in a convenient form to 
the geologist, the engineer, the shareholder, and 
the sociologist, after they have been thoroughly 
examined and sifted by one possessed of great 
practical and technical experience gained in the 
region under discussion. 





The author invites us in the first place to consider | mak 


the origin of the oil, and especially how it came to 
be present in such large quantities in the Baku 
district. So far as is known, there is no richer 
supply of petroleum, per unit area, than that 
afforded by the fields of Baku, where less than six 
square miles of barren desert yield nearly half the 
world’s supply of this commodity. In this favoured 
district 2000 wells grouped together within an area 
not larger than a London suburb, gave as much 
petroleum as 20,000 wells spread over several 
thousand square miles of United States territory. 
It is always difficult by means of illustrations to get 
an adequate conception of the enormous stores 
required to sustain the many driblets, which we 
meet with in commerce, but the author makes a 
comparison between the amount of oil extracted 
and the average discharge of water at Teddington 
Weir. He finds that the amount already taken from 
the wells would furnish a stream equal in volume 
to that of the Thames at that spot ; and would go 
on flowing continuously for twenty days and nights. 
The present yield of petroleum from this small dis- 
trict would keep a pipe 2 ft. 3 in. in diameter con- 
stantly running at the rate of 3 ft. per second. 
How such a volume of fluid came to be collected 
in such a limited area, and what were the geo- 
logical causes that operated at this particular spot, 
are problems of great difficulty, seeing that petro- 
leum is very generally distributed throughout the 
earth’s surface, and is to be found in rocks vary- 
ing greatly in lithological character, and extending 
through a great range of geologic time; yet only 
here is it present in such enormous quantities. 
The author reviews the various theories which 
have been suggested to explain the origin of petro- 
leum gene’ , and its occurrence in “ ets” 
particularly ; but we cannot say that we can follow 
him with confidence. We are in strict agreement 
with him in maintaining that geological considera- 
tions forbid the acceptance of an inorganic hypo- 
thesis. We must amit, too, that local circum- 
stances will exert modifications ; but the ment 
in favour of an organic origin, or, rather, its limited 
application in this particular case, seems forced and 
fanciful. In the Baku oil-wells, the author is 
inclined to regard the amount contributed by vege- 
table matter as insignificant, mainly because of the 
small vegetable remains found in the oil-sands. 
He relies rather upon the decomposition of an 
abundant ichthyofauna to furnisha sufficient supply ; 
but the decomposition must have been promoted 
under extraordinary conditions. Mr. Thompson 
imagines these fish, collected in lakes in the Caspian 
area, to be periodically asphyxiated by a succession 
of sand-storms, depositing fine acicular crystals of 
quartz, which would sink to the bottom, carrying a 
number of dead fish with it ; but leaving some sur- 
vivors to carry on the species with unim fecun- 
dity, to suffer in their turn from a similar attack of 
silicosis. The wealth of exact detail suggested 
here is marvellous. For its accomplishment is 
demanded an abundance of organic remains, which, 
it is assumed, would pass through the successive 
Stages of adipocere, ozokerite, and finally liquid 





petroleum. There seem to be two objections to 
thistheory. The assumption of the seolian charac- 
ter of the oil-sands is gratuitous, and to postulate 
the similar configuration of the country in Oligo- 
cene and Miocene times with those at present 
existing is unwarranted. But by whatever process 
the petroleum has been accumulated, there are 
certain conditions which are necessary to ensure its 
permanent imprisonment underground during the 
successive chemical changes. We must have not 
only a porous stratum for the accumulation of the 
petroleum, but, considering the force exerted when 
a borehole is tapped, an overlying impervious 
stratum, which confines the gas and prevents the 
displacement of the oil by water. There is another 
condition which experience suggests as necessary — 
namely, the anticlinal structure of the atrata, 
assisting the concentration of the petroleum alon 
the axes of flexure. The author does not ai 
much ye to this condition, and in face of his 
practical knowl one does not care to insist 
upon it. He distinctly asserts that the ines 
on the Bibi-Eibat oil-field would be found as rich 
in oil as the anticlines, if they could be reached. 
Itis simply the greater depth at which the synclines 
would have to be worked that has caused this par- 
ticular formation to be avoided by experts. 

It is impossible to follow the author through all 
the engineering details concerned in obtaining and 
treating the product of the oil-fields, details which 
e so great a demand upon ingenuity and 
resource. The author would guide a pupil dex- 
terously from the time when a derrick is erected, 
and the boring of a shaft accomplished, through 
all the operations that a great industry entails, till 
the petroleum finds its most recent application in 
the liquid-fuel furnace. There is the less necessity 
for this description since the work has been before 
the public for some time, but one would like to add 
a word in commendation of its completeness as a 
text-book for the practical man. The treatise forms 
a thorough guide, into which the author seeks to 
embody the fruits of no small experience. The 
unexpected difficulties, as well as the ordinary 
routine, are equally considered here. Whether 
one wants to recover a lost wire rope, or has to 
face the ever-present source of danger—fire—the 
author has some useful information to impart. 

It is of more importance to call attention to 
points which introduce new matter, or have been 
elaborated in greater detail than in the earlier 
edition. From this point of view attention should 
be directed to the increased use of electric power 
on the oil-fields, and the still larger application 
that may be anticipated; for to be a more econo- 
mical agent than steam, electric power must be 
generated on a large scale. On one installation 
12,000 horse-power is available, and 7000 horse- 
power is always in use. Three-phase alternating 
current is generated at 6000 volts, and subsequently 
transformed for transmission to 20,000 volts. The 
consumption of electricity on the gas-fields last year 
was estimated at from 450 to 600 kilowatts, or 
enough for thirty motors ; but new lines are being 
designed for transmitting considerably more. Elec- 
tric power is used both for baling wells and for 
boring purposes. The cost varies with the price of 
crude oil, and copecks per pood is not a very con- 
venient unit for English readers, but the average 
— seems to be about seven copecks, or 1}d., 

ilowatt-hour. It may be a little clearer to say that 
a boring well, consuming about 6000 kilowatts per 
month, costs on the average about 481. ; a baling 
well, consuming 11,500 kilowatts per month, 851. 

A point of quite equal importance to the relative 
cost of electric power and steam is the comparative 
risk of fire under the two systems. It would seem 
that defective electric fittings and the opportunities 
for short-circuiting, combined with an atmosphere 
impregnated with so much inflammable must be 
an additional source of danger, and, indeed, the 
author recognises such causes as peculiarly dan- 
gerous. But though conflagrations of a magnitude 
that appeal to the uninitiated are of frequent 
occurrence, the expert treats them with indift - 
ence and as _ the inevitable consequence of such an 
industry. The evidence of callousness induced by 
custom isoneof the most curious featuresof the book. 
A fire is an interesting spectacle ; two separate fires 
in different parts of the field, which burn perhaps a 
thousand tons of oil daily, are said to have ‘‘a most 
weird appearance.” A fountain will take fire and 
continue to burn for days and weeks, when not only 
tons, but tens of thousands of tons of petroleum 
disappear in smoke. It is not only petroleum, 





however, that disappears. From forty to fifty 
derricks, besides numerous reservoirs, dwelling- 
houses, and valuable machinery will be destroyed 
in a = night. The activity exhibited in re- 
storing the damage seems to remove any regret that 
the sense of sudden catastrophe might occasion. 
Reservoirs of stored oil are little accounted of ; 
no restrictions are enforced with regard to the con- 
struction of reservoirs, which are usually built on 
raised ground, and in case of fire we are cheerfully 
told there is no danger so long as the iron tanks do 
not collapse. But the unexpected does occasionally 
happen, and the burning oil will run in all direc- 
tions, spreading destruction in its path. It is 
simply impossible to imagine what would happen 
if some burning reservoirs were to burst during 
fires on the oil-fields. 

An oil-fountain, too, may be an unpleasant com- 
panion, though it gave daily a supply of from 
16,000 to 24, tons. Possibly, if one was the 
fortunate owner of this stream of Pactolus, possessed 
with the ‘‘ potentialities of wealth beyond the 
dreams of avarice,” he could support the incon- 
venience ; but even so, it is easy to over-rate the 
pleasure to be derived from watching a changing 
wind driving the oil to different parts of the field, 
deluging miles of land and damaging everything 
with which it comes in contact. Mr. Thompson 
tells of a case of a newly-opened fountain, in which 
a stiff breeze drove the oil towards Baku, three miles 
away, where churches, buildings, and houses were 
alike soaked with petroleum, whose further effects 
could be traced to a distance of five miles. When 
all goes well, and the fountain behaves itself in an 
exemplary manner, it may be sufficiently trouble- 
some. The sand shot. out will collect round the 
bore-hole till the engine shed is buried, and 
collapses beneath the weight of sand that forms a 
small mountain of soft oily flowing material, which 
covers everything within its immediate vicinity. 
One doubts whether it is of any advantage to have 
this mass of oil fuel collected within so small an 
area. Its yield is too rapid, and its collection is 
necessarily wasteful, though experience handles the 
generous supply very tactfully. The author tells 
of cases in which a harvest of many thousand tons 
daily was safely garnered with a loss of not more 
than 1 percent. But this deftness is of little value 
if the reservoir is burnt afterwards. The American 
method of storage and taking diligent care of the 
oil when produced seems to have much to recom- 
mend it, if it be only to steady the market when 
advance in price is threatened. On the other hand, 
it would be interesting to know whether the careless © 
waste, or, possibly, wilful incendiarism in the 
Russian district, has any appreciable effect on the 
market price of the raw material. 

The author enters into the financial side of the 
question with the same clearness and ability that 
characterise his review of the mechanical arrange- 
ments. His remarks, matured by the study on 
the spot of the most recent details, are deserving 
of close attention by all concerned in an indust; 
whose operations are as varied as they are wide 
reaching. He shows that in 1903 the cost of pro- 
duction varied from 3s. 4d. to 7s. 8d. per ton, an 
estimate which included fuel, administration and 
taxation, but excluded depreciation, rents, and 
royalties. Since that time the average production 
of a well has diminished and wages have risen, with 
the result that a ton of petroleum now costs from 
13s. 2d. to 15s. 2d. But with the rise in the price 
of oil, wells which were abandoned in 1903 as no 
longer remunerative can now be baled at a con- 
siderable profit. But nevertheless the available 
life of a well is short. Some, it is true, have been 
worked continuously for ten years, but prob- 
ably five years would more nearly represent the 
average duration. To make the n ow- 
ances for depreciation on a sufficiently liberal scale 
another 5s. must be added to the cost of produc- 
tion, and we are faced with an expenditure of little 
short of 17s. per ton, even in the most favoured 
cases. It must be remembered that petroleum is 
delivered at practically tide-level, though Baku is 
not the most convenient of ports for distribution. 

The future outlook is not unfavourable, but the 
drawbacks and the keenness of competition with 
other centres point to the necessity of greater 
economy both in collection and storage. Analysis 
of the cost of production shows that the great 
expenditure is incurred in providing power at the 
works, and this indicates the direction in which a 
saving can be effected. In the waste energy of 
escaping gas there is enough power and to spare 
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for all the purposes on the field. One’s economical 
soul revolts at this enormous waste, and just as we 
have recognised, but tardily, the desirability of 
utilising the wasted energy of our blast-furnace 
gases for electric-power generation, so some of the 
oil-producing companies, impressed by the fact that 
80 per cent. of the total cost of production dis- 
appears in the power-house, are experimenting with 
the gas escaping from the oil-wells, in order to 
render it available for furnishing the power for 
baling and boring. There are now wells baling by 
gas-engines utilising the gas which issues from the 
well being baled. As the author well points out, 
by such artifices is seen the direction in which 
future economy will operate. A central station 
will be equip for pumping where natural gas 
will be utilised as fuel. By such devices the cost 
of production may be reduced to one-tenth its 
present amount. 





Carburetting and Combustion in Alcohol Engines. By 
Egygst Song. Toni from the French by Sxrr- 
MAN M, Woopwarp, M.8., M.A., formerly Professor 
of Steam Engineeripg, State University of Iowa, and 
Joun Preston. New York: John Wiley and Sons; 
London: Chapman and Hall, Limited. [Price 12s. 6d. 


net. 

Tue attention of engineers has in recent years been 
directed to the possibilities of alcohol as a fuel in 
engines, but little has as yet been done in this 
country towards the}development of the alcohol 
engine. The reason for this backwardness is not 
difficult to seek: it is to be found in the simple 
fact that little is to be gained by the development 
of such an engine so Jong as the State keeps the 
price of alcohol so high by its heavy tax upon that 
article. The attention of Parliament has not yet 
been drawn to this question in a proper manner, 
and meanwhile other nations are getting ahead of 
us. The United States Congress has recently 
decided to allow the use of alcohol for industrial 
purposes without the payment of the inland revenue 
tax—which is 2.20 dols. per gallon on 100 per cent. 
alcohol — levied upon the alcohol in spirituous 
liquors. It is earnestly to be hoped that a similar 
measure may soon be for the United King- 
dom, as it would give a great stimulus not only to 
the development of economical engines for use in 
the industries, but also to agriculture by encourag- 
ing the growth of potatoes. 

While the State is thus blocking progress in this 
country, in France and Germany important steps 
have been taken by the Governments to encourage 
the use of alcohol, with the express object of in- 
creasing the a for — products. A 
French engineer, M. Sorel, made a series of im- 
portant researches on the industrial use of alcohol, 
under a commission from the Minister of Agricul- 
ture, and in the ‘present volume he describes his 
investigations, and gives a large amount of most 
useful information regarding the properties of 
alcohol and its possibilities as a eat in engines. 
The recent enactment of the United States Con- 
gress, referred to above, has naturally created 
there a wide interest in this subject, and Messrs. 
Woodward and Preston have thought this a fitting 
time to Sage an English translation of M. Sorel’s 
work, For this act they deserve the thanks of 
English, as well as American, engineers, and it is 
to hoped the book may receive the attention 
it deserves. It contains, as the translators point 
out, the most extensive study of the subject 
which has yet been printed, and the translators 
have added to the usefulness of M. Sorel’s work 
by giving, in an introductory chapter, the results 
of a series of experiments carried out by the 
United States Department of Agriculture with 
alcohol as a fuel in various types of internal-com- 
bustion engines in extensive use in that country. 
Let it be noted in passing that here again the 
initiative is taken by the Department of Agricul- 
ture. May we not ny ask, What is our 
Board of Agriculture doing in this matter ? 

In the earlier sections of his work, M. Sorel gives 
a very lucid discussion of the conditions affecting 
the combustion of various gaseous mixtures, the 
phenomena of their combustion, and the results 
obtained by their actual combustion in engines. 
M. Sorel shows in these chapters a very ee 

wer of clear exposition, and the manner in whic 
simplifies the thermodynamics of his subject 
is worthy of high praise. He is thoroughly scien- 
tific in his treatment, but always practical, and 


never fails to point out the effect of any theoretical 
or experimental result upon the practical problem 
of developing a successful and economical engine. 





By tabulating the results obtained by himself and 
by other experimenters he is able to show that 
‘alcohol acts very satisfactorily in engines which 
run at relatively slow speed, better even than 
gasoline ”—‘‘ gasoline” being the term used by 
the translators to denote ‘‘any light petroleum 
distillate” —‘‘ and that the addition of benzine has 
little effect on the thermal efficiency. . . . It may 
be hoped, if the price of alcohol is not too high, 
that alcohol engines will come into general use.” 

The success of the engine depends upon good car- 
buretting, and the author next turns his attention 
to this subject. He begins with an extremely 
—— discussion of the conditions to be fulfilled 

y the carburettor, pointing out that conditions 
satisfactory for automobile engines are far from 
being so for stationary or portable engines, and 
then classifying carburettors according to five 
different types, which are all described and illus- 
trated. A very instructive chapter on the tempera- 
ture of vaporisation is followed by one on inves- 
tigations on carburettors, in which the author 
describes his important researches upon the vis- 
cosity of alcohol and other liquids, and of their 
mixtures, and the advantages and disadvantages of 
particular methods of carburation. It is difficult 
to over-estimate the value of these investigations, 
and we regret that we cannot attempt here to 
describe them in detail. As an illustration, how- 
ever, of the author's practical treatment of his sub- 
ject we may give the following quotation :—‘‘ The 
variatious in discharge caused by heating the 
carburettor by radiation from the engine are con- 
siderable. What, then, should be thought of 
apparatus where the supply of the fuel is obtained 
by squirting, and where the liquid is previously 
heated by the exhaust? In engines having a hit- 
and-miss governor, and a spray carburettor in which 
the liquid is previously heated by the exhaust, the 
temperature of the liquid before spraying will vary 
from one explosion to another, and hence the car- 
buretting will be constantly changing.” 

The remaining chapters in the volume are 
devoted to a discussion of the chemical side of 
the problem. The author remarks that this 
study appears the more necessary ‘‘ because the 
minimum temperature of change of molecular struc- 
ture of alcohol as given in the standard text- 
books is much too high, and there has been too 
little investigation of the changes that may take 
place even when there is no evident decomposition 
of the molecules.” The author has observed that 
very important changes may be produced, either in 
the carburettor close to the admission valve, or in the 
cylinder during the compression stroke. He there- 
fore discusses in detail the chemical effect of tem- 

ratures below the temperature of combustion. 
The successive chapters devoted to this discussion 
deal with the instantaneous, and the slow, actions 
of temperatures relatively moderate upon alcohol 
vapours or their derivatives, the simultaneous 
action of heat and oxygen, and the action of 
metals in the absence of free oxygen ; and, finally, 
the author closes his work with a short summary of 
the chemical studies on industrial alcohol. 

We feel certain that anyone desiring to study the 
problem of the industrial use of alcohol will find 
this volume of the greatest assistance and value. It 
is the work of one who has himself investigated the 
subject, who has thoroughly grasped the points 
requiring elucidation, and who shows in these 
pages that he possesses to a high degree the power 
of conveying information and instruction to others 
in a very interesting manner. The translators also 
deserve praise for the excellence of their work, and 
English readers owe to them a debt of gratitude. 





The Navy League Annual, 1908-9. Edited by ALAN H. 
Burcorng. London: Navy League, 13, Victoria- 
street, S.W. [Price 23. 6d ] 

TuReE of the four corner men in almost every 
suburban railway carriage are naval experts, and 
the fourth only refrains from settling naval ques- 
tions because he knows something about them. To 
such the Navy League Journal will be really valuable, 
inasmuch as education has a wonderfully chasten- 
ing effect in the case of many who are too satisfied 
with their own views. This is the second year of 
publication, and the standard has been well main- 
tained. There is a wealth of information regard- 
ing the progress of each of the navies of the world, 
and, generally speaking, the details given are accu- 
rate. There are, however, too many comparisons, 
not only between different ships, but between the 
fleets of different powers, The latter is, no doubt, 





desirable, but Mr. Burgoyne, in his summary o 
tables, does all that is ws ly , 

In addition to the progress and comparison 
articles, there are several chapters of general 
interest, notably one by Captain K. Muirhead 
Collins, narrating the negotiations in connection 
with Australian naval defence. Dr. Ginsburg has 
a readable article on the mercantile marine and its 
relation to the Navy, in which much is said as to 
the advance in speed in the merchant service. 
M. Maxime Laubeuf, late Engineer-in-Chief of 
the French Navy, and the designer of some of the 
French submarine boats, offers some reflections on 
the submarines of France. Of course, we have an 
article on ‘‘ German Navel Policy.” 

The Marquis of Grahame—to whom a great 
amount of credit is due for the introduction of the 
Beardmore gas-engine on H.M.S. Rattler—gives 
much data of a reliable character regarding the 
coal consumption on the various runs made by this 
vessel with the internal-combustion engine, and 
makes the deduction that in an ordinary cargo 
tramp-steamer a gas installation would weigh 240 
tons, as against 320 tons for steam propelling 
plant, the fore and aft space occupied being 42 ft., 
as against 60 ft. The coal consumption for the 
twenty-four hours for a 10-knot speed would, with 
@ gas-engine, be 214 tons, as against 34 tons, 
while the staff in the gas ship would be four engi- 
neers and eight trimmers, as compared with four 
engineers and sixteen stokers in the steam ship. 
These are undoubtedly suggestive results, showing 
a large saving in coal expenditure, and a consider- 
able addition to cargo capacity in the case of the 
internal-combustion engine. We hope that the 
enterprise, which has resulted in practical and suc- 
cessful tests in the Rattler, will be extended to the 
— of the system in a cargo vessel. 

e can scarcely write in a similarly compli- 
mentary spirit regarding the chapter on the develop- 
ment of the capital ship. The writer admits that 
some of the designs outlined may seem impossible, 
although science and the art of war are always 
advancing, one making the other more terrible. 
But can any good result from a glance as far 
forward as 1930? The writer anticipates vessels of 
38,600 tons displacement, and 965 ft. long, having 
160,000 to 370,000 horse-power, to give 30 to 37 
knots. Such a ship might, he thinks, have guns of 
20-in. calibre. Curiously enough, in estimating the 
probable advance in armament he does not take 
into consideration the possible developments in 
explosive compounds. In his advocacy of the gas« 
engine he claims for it a higher flexibility than the 
turbine, whereas the opposite is really the case. 
In enumerating the advantages of the producer 
engine-room, he seems to think that the puncturing 
by shot of a gas-engine cylinder would not involve 
the same danger as results from scalding steam froin 
the steam-engine ; it is probable that the poisonous 

ases would be even more dangerous. Even if the 
mage was confined to the leads from the suction- 
producer, there might still be danger. We are not 
sure that a review of possibilities twenty years 
ahead can be of material advantage, as few can 
estimate the probabilities of such scientific develop- 
ments as will completely change the fundamental 
principles of design, and a Naval Annual should 
never compete with Verne or Wells. 
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SAFETY APPLIANCES ON COTTON- 
SCUTCHERS AND LAP-MACHINES. 


Tue blowing-room in a cotton-mill is a more 
important department than is generally supposed. 
It is important in the processes of manufacture 
which it contains, and especially so in regard to its 
machinery. All this is more or less dangerous. 
Engineers, machinists, spinners, and employés have 
done creditable work in the blowing-room to reduce 
the factor of risk to a veritable minimum. 

But the scutcher is still a prolific source of injury 
to workmen, and efforts are now being directed to 
make the machine reasonably safe for all ordinary 
conditions of employment. The persons employed 
on scutchers are adult men, many of whom have 
dependents. These can ill afford to lose limbs, and 
any safeguard devised by machine-makers is wel- 
comed by them, insomuch as it protects them from 
suffering and consequent inactivity. The workman 
in the scutching department receives a weekly wage 
of 2I. or thereabout, according to experience, and 
ordinary compensation allowances will not fully 
recoup him for loss due to accident on his machine. 

Scutchers follow a standard type, but vary some- 
what in matters of detail. The raison d’étre of all 
is to remove dirt, sand, and specks of cotton leaf 
or stalk from the raw material, so that when the 
scutcher has completed its operations there should 
be little left in the way of dirt-removal for the 
carding-machine which follows. 

It is essential to bear in mind that the heaviest 
dirt and sand is largely treated by the cotton- 





Fic. 1. Corron-Lap READY FoR ScuTCHER. 


opening machine, but this leaves much cleansing to 
be done by the scutcher. When the ‘‘lap” or roll 
of cotton appears in the lap-machine attached to a 
cotton-opener, it is quite discernible that the lap 
abounds in myriads of small pieces of the cotton 
plant, which must be separated from the fibrous 
material. 

The scutcher is specially designed for this pur- 
pose. The lap (Fig. 1) is weighed accurately and 
carried from the opening-machine to the lattice 
apron at the feeding end of the scutcher. Three 
or four of these laps are placed on the apron, one 
behind the other, according to the ——r required 
for the combined lap when the cotton has passed 
through the machine. 

The motion of the cotton in three or four strata 
over the lattice is very slow and presents no risk 
whatever; but the moment it approaches the turn- 
ing part of this endless apron it is caught up by the 
feed-roller, which passes the cotton to the internal 
chambers of the machine. The feed-roller is operated 
by a couple of toothed wheels (Fig. 2, page 812), 
which should, on no account, be left uncovered. These 
wheels revolve at moderate speed, but their ex 
position calls for careful protection, and machinists 
have devised a very useful and complete guard, as 
shown in Fig. 3, which makes it next to impossible 
for any casualty to occur here. The guard, too, is 
self-contained, is in one piece, and can be removed 
at a moment’s notice for inspection or repairs. One 
special feature of this guard is that it covers effi- 
ciently all parts of the teeth of the wheels. This 
feature calls for increased attention at the hands of 
machine- makers. Accidents frequently happen 
where uncovered teeth of wheels come in close 
proximity to stationary parts of a machine. In 
other instances casualties occur between the teeth 
and the edge of the partial guard during cleanin 
operations. The complete nature of the guar 

own in Fig. 3 entirely obviates these risks. 

At the opposite end of the feed-roller a train of 
wheels is oe with safety-appliances, as indi- 
cated in Fig. 4. This guard covers all essential 
parts of the wheels, and with ordinary care no risk 
need be incurred here. 

The moment the thick pad of cotton emerges 





from the nip of the feed-roller it is caught by the 
blades of the beater (Fig. 5), which do not in any 
way destroy the fibrous consistency of the cotton 
itself, but thoroughly exterminate any ‘‘ sticks” or 
grit the cotton may contain and drive them through 
a grid on the under surface of the beater-chamber 
to a dust-hole beneath. To do this work effectively 
an enormous speed is n to the beater-blades. 
The blades are attached to solid arms forged with a 
central boss, which is accurately bored to clip the 
beater-shaft. Two or three blades, each with four 
or five arms, are fixed on each machine, and these 
are placed at such close proximity to the feed-plate 
that no room is left for the intervention of fingers. 
Yet it is in conflict with these blades that scutch- 
ing-men count on their worst casualties. Since the 
year 1900 the number of reported accidents from 
scutchers reaches over 500, and the most serious of 
these are concerned with beater-blades. 

As will be seen from Figs. 5 and 6, the beaters 
when working are effectively covered by semi- 
circular containers, which also act as safety-appli- 
ances. -These are made of wrought iron with steel 
rims, and preclude all likelihood of accident. But 
the beaters can be approached by lifting a small 
inspection-door immediately in front, and here lies 
the danger. 

It frequently happens that accumulations of 
cotton cling to the ends of the beater-shaft and 
prevent the proper working of the scutcher. The 
attendant can readily ascertain when something is 
wrong, and it is his duty to put the matter right at 
the earliest moment. Delay in this wonld mean 
an imperfect lap, for which he would be held 
responsible. What the workman does—or intends 
to do—is to turn the driving-strap on the loose 
pulley and allow the machine to stop dead. But, 
as is shown in Figs. 5 and 7, the pulleys fixed on 
the beater-shaft are plate-wheels, which, being 
highly polished and accurately centred, give at a 
— very slight evidence of any motion whatever. 

his is particularly the case when the pulleys are 
revolving at below half their usual speed. In some 
blowing-rooms, where the degree of daylight is on a 
low scale, it requires most careful examination of 
the pulley and strap to ascei tain whether the beater- 
shaft is at a standstill. 

Dark weather and occasional atmospheric changes, 
such as fog, a rainstorm, or even a passing cloud, 
have much to do with the scutching-man’s power of 
detection. In regard to the hundreds of accidents 
which have-occurred, it is certain that no workman 
could be accused of approaching the beater-blades, 
knowing them to be revolving. Every man em- 
ployed in the blowing-room is well aware of the 
terrible risk involved. He must, of necessity, lose 
the whole or part of his hand. The beater-shaft 
makes 1200 to 1500 revolutions per minute, and 
the beater-blades, which catch any intruding finger, 
have a peripheral velocity of 120 ft. per second. 
The steel edges are necessarily sharply ground, and 
lop off the intruding limb instantaneously. 

When the workman endeavours to remove the 
accumulated cotton, he believes, from his cursory 
examination, that the beater isstopped. He opens 
the inspection-door, makes an attempt to reach the 
cotton, and is struck by the next blade, which is 
revolving silently at 30 ft. to 60 ft. per second. 
Some workmen have a method of timing the motion 
of the beater after setting the driving-strap on the 
loose pulley; but this is of uncertain value, as 
the time occupied may vary from 1} to 4 minutes, 
according to absence of friction in the shaft-bearing. 

The solution of this difficulty is now receiving 
the earnest attention of many spinning-masters ; 
and it is essential in the interests of employers 
and workmen that the locking arrangements which 
are obtainable from textile-machine makers should 
be universally adopted. The cost of these lockers 
is moderate ; and since it is clearly demonstrable 
that attendants do not enter the ter-chamber 
until they assume the driving-pulley is stopped, 
the cost of equipment of a whole blowing-room 
would be merely nominal compared to the liability 
incurred by a single accident. Assurance com- 
panies are becoming fully alive to these points ; 
and if owners of scutching machinery would more 
generally adopt the provisions of the machinists, 
their premiums might show substantial reductions. 

The beater-locker is simplicity in essence. Any 
workman can use it with a modicum of instruction ; 
and while it is kept in order he cannot come into 
conflict with beater-blades. Fig. 6 shows its 
attachment where a plain pulley is in use. A 
sliding-rod A is seen to engage this diiving-pulley, 
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which is obviously locked. The sliding-rod has a 
knob at B, which falls into slots as shown, accord- 
ing to the position of the rod. In the arm C of 
the side-lever is another circular aperture, exactly 
in line with the sliding-rod. As illustrated in this 
photograph, the beater-shaft is absolutely still, and 
the inspection-door at D can be uplifted with safety. 
A screw on the door engages with a slot in the lever, 
and the arm at.C will slightly descend and prevent 





Fic. 5. Beater-Biape or a ScurcHer 
witH Cover (A) Lirrep. 





Fic, 8. Lever Lockine Sipg-Doors oF 
Scurcwer. 


the sliding-rod A being disengaged from the driving- 
pulley. Hence so long as the inspection-door 
remains open the beater cannot ibly be set in 
motion. In this position, therefore, the rod locks 
the pulley. 

Referring to Fig. 7, where a flanged driving- 

ulley is used, the sliding-rod A is free from the 
Sidiaaiiies and tho beater-shaft may revolve 
at any desired speed. The rod is now in the notch 
nearer the machine, and passes right through the 
circular aperture in the arm C of the side-lever. 
The inspection-door is held by the screw in the 








slot as before (Fig. 6), but it cannot be lifted, 


since the lever-arm C is now held by the piercing- 
_ A. In this position then the rod locks the 
oor. 

It follows, therefore, that with such a simple 
form of locker it will be practically impossible for 
workmen to become entangled in the beater- 
chambers, as these cannot be entered from above 
| except when the shaft is still. 





In some Continental districts, however, it has | 





Fic. 3. Guarp over Ferp-Roiiter WHEELS. 





Fic. 6. Coverep Beatrer-CHAMBER WITH 
Sarety-Locker. 





Fic. 9. Cace-WHEELs, CaLENDER-WHEELS, 
AND Lap-WHEELS. 








Fic. 10. Guarps on CaGe-WHEELSs, CALENDER- 
WHeEeE ts, anp Lap-WHEELS. 


been found advisable to go a step further with this 
locker. Workmen have, for various reasons, but 
generally with the idea of removing obstructions, 
unlatched the side-doors shown in Fig. 8 at A, and 
thrust their hands upwards towards the beater- 
shaft. So many casualties have resulted from this 





cause that an additional lever B is fixed to the 
ordinary locker. This lever also locks the doors 
and prevents the workman from approaching the 
blades on the under-side. The lever-rod is operated 
directly from the arm C, noted in Figs. 6 and 7, so 
that the side-doors below are locked simultaneously 
with the inspection-door above. 

When the-cotton leaves the beater-chamber it is 
forced between the bars of a longitudinal grid on to 








Fie, 7. Sarety-Locker witH FLANGED 
Drivina-PuLLey. 








Fie. 11. Compiets Covers To CacEe-WHEELS 
AND CALENDER- WHEELS. 


the dust-cages. These are large drums made of 
wire-netting or perforated zinc with small meshes, 
and have open ends connected with dust-trunks, 
from which dust-laden air is drawn by an exhaust- 
fan. 

The dust-cages are geared together by large 
toothed wheels, as seen at A in Fig. 9. Accidents 
from these wheels, when uncovered, are by no 
means uncommon. The older types of scutcher, 
still in use in waste-mills and cotton - wadding 
factories, frequently have these wheels either 
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wholly or partially uncovered. This obvious defect 
should be remedied at the ay earliest opportunity, 
as no court of law would be likely to exempt from 
liability an employer in whose mill an accident 
happened from unfenced cage-wheels. The risk is | 





Fic. 12. ToorHep GEARING NEAR HANDLE- 
Bar, 


handle fixed on the upper lobe of the “tail.” 
Other scutchers are in use—in Continental cotton- 
mills more than in England—where both the teeth 
and spokes of cage-wheels are completely covered, 
as seen in Fig. 11. The ‘spokes are shielded with 








Fic. 13. Compietre Guarp To WHEELS NEAR 
Hanopts-Bar. 








Fie. 15, Guarp over Drivinc-PuLLeys. 


well known; the wheels are exposed; the rim 
velocity is 2 ft. to 3 ft. per second. 

Further, covers are now provided by textile 
machinists which reduce risk to the veriest mini- 
mum. Qn some scutchers a “‘fish-tail” guard is 
erected on the in-gathering side of the wheels 
(A, Fig. 10). This adequately prevents fin 

ng caught between the wheels. The guard is 
easily removed when necessary by means of the 








planished steel plates fixed by screws to the wheel 
itself, and the teeth are encompassed by a specially- 
designed cast-iron guard. 

In close proximity with the cage-wheels are the 
important trains operating the calender-rollers and 
the lap-rollers, shown in Fig. 9 at B. The calen- 
der-rollers receive the cotton from the cages when 
it has been cleansed from dust. The rollers re-bind 





the fibres into one uniform layer and pass this on 


to the lap-rollers, where it is rolled round a steel 
rod under heavy pressure. 

The toothed wheels operating these rollers are 
clearly dangerous, so much so that they are now 
seldom uncovered except on very old patterns of 
scutchers in waste-breaking mills. 

The customary guard for these wheels (Fig. 10) 
is made of cast iron in two parts, C and D. The 
guard O is first screwed into position over the la 
roller wheels, and entirely covers these. The 
guard D, accurately moulded for the particular 
of gearing, is fitted closely between the ‘* fish-tail ” 

A and the guard C. The guard D can be 
instantly removed by. means of the handle shown 
without unscrewing, when it is requisite to examine 
the parts within. It will be seen that D onm- 
pletely covers all moving factors except the lowest 
parts @f a wheel and pinion. An improved form of 
guard D is available (Fig. 11) and is much in 


Fic. 16. Guarps (A) over Spur-Wueets on Lap-Macnine. 


evidence on the Continent, whereby the whole of 
the moving parts are covered both on the inner and 
outer surfaces. 

On the handle-side of the scutcher are several 
items requiring careful fencing. The toothed gear- 
ing shown in Fig. 12 is still uncovered in many 
blowing-rooms. ‘Bach an omission is scarcely war- 
rantable when complete guards are available for 
scutchers of every type and age. The entire cover 
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THE ESTUARY OF THE MERSEY. 
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is indicated in Fig. 13. It consists of three parts 
accurately fitted ee with angles and screws. 
An under-guard A (Fig. 12) is placed over the lower 
periphery of the wheel and pinion and fixed to the 
machine-frame. On this the other guards B and C 
(Fig. 13) are erected and attached to the frame 
at B. 


The large driving- pulley A (Fig. 14), which 
operates the pinion just mentioned, is often found 
unprotected. This pulley runs at a high speed, 
has a diameter of 2 ft., and contains spokes in which 
cleaning- brushes become entangled and cause injury 
to workmen. It is driven from the pulley B on the 
under-shaft of the scutcher; B is also an arm 
pulley running close to the floor. These pulleys 
and the connecting-strap can be efficiently fenced 
at a nominal outlay. simple form of guard is 
shown in Fig. 15 placed over both pulleys and 
a the strap. This guard is not fixed itany 
way and can be set aside when *cleaning-time 
arrives. The attendant is sure to re; it as soon 
as possible, as it will be an obstruction to him in 
any place except the proper one—over the pulleys. 

ferring for a monient to the first formation of 
a roll of cotton on the lap-machine (Fig. 16), it will 
be noted that this machine and the scutcher have 
many points in commen. The lap-machine forms 
the first roll out of gioned fibre, and the scutcher 
forms a refined roll out of several lap-rolls. The 
lap-machine has beaters, cage- wheels, and calender- 
wheels, which are safeguarded exactly as in the 
scutcher. But there is an essential difference shown 
in Fig. 17, where an important train of bevel and 
spur-wheels is immediately connected with the 
driving-pulley of the machine. That these wheels 
are dangerous components several casualties have 
already testified ; but ample covers are now obtain- 
able, and are fitted to present-day machines, as 
shown in Fig. 16 at A. 

Another important appliance should not be over- 

looked here. A strap-fork is fitted to the driving 
with handle and worm, so that the strap can 
moved from fast to loose pulley and vice versd. 
This obviates removal by the workman’s hand—a 
practice which has caused a high percentage of pre- 
ventable accidents. 

The driving-pulleys themselves are now frequently 
encased in fender-guards, or have the arms cov 
with planished steel face-plates. 


ESTUARY CHANNELS AND THEIR 
TREATMENT. 
By Brysson CUNNINGHAM. 
(Concluded from page 744.) 

Amonc tidal rivers, the entrances of which have 
engaged the attention of engineers and port autho- 
rities within recent years, few are endowed with a 
store of interest greater than that of the River 
Mersey. It is certainly not the size and geo- 
graphical importance of the river which lend it this 
attraction. In length and drainage area it sinks 
into insignificance when compared with the Rhine, 


ed | the Scheldt, and the Maas. Neither is it in respect 


of its physical phenomena, which differ in no essen- 
tial respect from those of the Seine and the 
Thames: The River Mersey, however, is of more 
than ordinary importance from a commercial point 
of view. It constitutes the vestibule of two of the 
‘world’s most famous ports, and it is, moreover, the 
oy through which is entered the crowded and 
usy mart of South Lancashire. 

Although by no means an exceptional river, the 
Mersey has certain idiosyncracies. These are to 
be found more particularly in the outer or tidal 
region. At first, like the Seine, the estuary is 
characterised = great and rapidly increasing width, 
and then, unlike the Seine, it undergoes a restric- 
tion at its mouth, which has caused it to be com- 
pared, not inaptly, toa bottle. A little below the 
town of Runcorn the estuary is over three miles in 
width ; at Seacombe the breadth is barely a 
thousand yards. The area subject to tidal influence 
extends to Woolston Weir, above Warrington, and 
comprises 22,500 acres, no less than four-fifths of 
which forms a vast sandbank rising above the water- 
level at low water of spring tides. This bank is only 
prevented from consolidating permanently under 
a process of continuous accretion by the erratic 
action of the upland water which ploughs its way 
to the sea through ever-varying channels. The bed 
of the stream rarely retains the same location for 
more than a week atatime. Within a period of 
twelve months the channel has been diverted across 
the entire width of three miles which separate the 
northern and southern banks west of Hale 
Head. Thechanges are generally most pronounced 


ered | during periods of flood, but so trifling are the 











initiatory causes on occasion that the mere ground- 
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ing of a barge has been known to produce a most 
marked deflection. 

The outlet of the Mersey into the Irish Sea also 
possesses some striking features. After passing 
New Brighton the river splits up into three 
channels : the Rock Channel, turning abruptly to 
the west, and skirting the flank of the Wirral 
Peninsula ; the main, or Crosby Channel, main- 
taining the north-westerly direction of the river 
until abreast of the mouth of the Alt, where it is 
also diverted sharply to the westward; and the 
Formby Channel, which leaves the Crosby Channel 
at this point to pursue a practically straight course 
in the original direction. The whole area com- 
prised within the sphere of influence of these arms 
constitutes an outer estuary, known as Liverpool 
Bay, containing the Great Burbo and Taylor's 
Banks, vast areas of sand—some 25 square miles— 
which Jie uncovered at low water of spring tides. 

The central channel possesses most interest, in 
that it is the principal route for sea-going vessels. 
It is known as the Crosby Channel to within some 
three miles of its mouth, where the name is changed 
to Queen’s Channel. This last occupies a slightly 
different location from the old Victoria Channel, 
which constituted the entrance about the year 
1860. 

The two most noteworthy features of the main 
channel are the bar and the sharp bend already 
mentioned. The bar is situated about 12 miles 
out from the port of Liverpool, and the bend 
occupies a position about midway between the two. 

The bar claims first attention, as it is the feature 
which has hitherto exercised most attraction. Opera- 
tions have been continuously in hand ever since 
the year 1890 for its removal, or, rather, for the 
lowering of its crest, which, at that date, only 
allowed a draught of 12 ft. at low water of spring 
tides. 

It has already been explained that the origin of 
bars is veiled in some obscurity, or, rather, that no 
completely satisfactory explanation has been put 
forward to account for all the extremely variable 
circumstances which are to be found in connection 
with their environment and development; and 
nowhere do these considerations apply with greater 
force than in the case of the Mersey. _ Its bar fluc- 
tuates greatly from time to time in position, con- 
tour, height, and extent. The crest is nearly a mile 
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velocity of the water before it is admitted to the 
inlets to the power-station. With regard to the 
position of the latter, one or two sites have been 
under consideration. The first of these is a place 
close to the Hotel Utsikten, where it was pro- 

to construct two power- stations, each 
utilismg 250 cubic metres of water per second ; 
the turbines in that case would have been placed 
in vertical wells, and by means of vertical shafts 
have transmitted the power to generators placed 
on the same shafts. The water would rae ao 
have been led through tunnels to Olidehalan or 
the Flottberg stream. This site was chosen with 
a view to the Laurell plan for a new waterway being 
carried out, but the Board of the Trollhiittan Canal 
Works has proposed a new traffic canal which gives 
it a free hand as to the placing of the power-station, 
and its plans for this station have consequently been 
worked out solely with a view to exploiting the 
water-power in the best possible manner. The 
location has, therefore, been chosen close to the 
shore of the Olidehalan, and the water is let direct 
into this basin through short pipes from the tur- 
bines. 

This position of the power-station will make it 
possible to place turbines and generators on the 
same horizontal shafts, which arrangement has 
several advantages compared with vertical shafts, 
in so much as it will then be practicable to have 








partly for the purpose of obtaining a support for 
the litting appliances for the doors and grids, 
and principally so as to be able to heat the 
inlet-chamber with its iron constructions. Such 
heating —— to a great extent the ground 
ice attaching itself to the grids, and their conse- 
quent closing up. If the latter can be kept free 
from ice the ground ice is not likely to interfere 
with the running of the large turbines, inasmuch 
as their inlet apertures are of considerable dimen- 
sions, and they are placed in a heated chamber. 
The necessary heat can easily be obtained through 
pipes from the power-station, where the large 
enerators produce a very considerable amount of 
eat which otherwise would be wasted. 

Underneath the floor of the inlet building there is 
a chamber for each conduit leading to the turbines. 
An equally large chamber in the middle of the 
building receives the. three conduits which lead to 
the exciter turbines ; their chamber is divided into 
three com ments, one for each conduit, which, 
like the latter, can be closed separately. 

The chambers for the big conduits are fitted with 
closing sluice-gates of iron plate on iron frames. 
These gates are constru in two parts, and 
they slide down by their own weight. They are 
lifted by means of electric power. The division 
of the sluices enables some water to be let into 
the conduit and the inner part of the chamber 















all turbines, generators, regulators, pumps, &c., 
placed in the same building, which facilitates control 
and management. A drawback attached to the ver- 
tical system is the necessity of constantly having 
to pump oil into the bearings of the generator and 
shaft under pressure. This appliance may get out 
of order, as has happened at the Niagara power- 
station, and thus may cause very serious incon- 
venience. With the horizontal installation only 
ordinary bearings with water-cooling are required, 
which are easy to get at and watch. 

On the west side of the distribution reservoir is 
a building which contains the water inlets, closing 
appliances, and the grids, and from which the 
different conduits proceed to the turbines in the 
power-station. On the entire front side of the 
building is a concrete wall to a depth of 2 ft. 
below lowest water level ; this is intended to keep 
out ice-blocks, &c., which have passed the barrier 
by the inlet from the river, or which may have 
found their way into the canal beneath that point. 
The wall also serves as an insulator as far as the 
interior of the house, which has to be kept warm 
during the cold season, is concerned. At either 
end of this wall there are outlets through which 
the various floating objects may be led into the 
river. The wall round the distribution basin is 
carried to a height of 133 ft. above ordinary sea- 
level, or about 14 ft. above the high-water level in 
the river above Trollhattan. Both canal and 
reservoir can, if desired, be emptied through the 
outlets in the wall just referred to, in addition to 
the tapping arrangements close to the church. The 
whole of the inlet arrangements are covered in, 











i of the sluice-gate being raised ; 
the interior of the chamber will then be filled to 
the same level as the water outside, after which the 
whole gate is easily raised. There are also grooves 
outside the sluice-gates in which a frame of beams 
can be inserted, should it be necessary for some 


by the upper 


reason or other, as, for instance, repair of the 
gates, to close and empty the whole of the chamber. 
The ice grids are placed inside the gates, and can 
consequently always be got at. Onaccount of their 
extensive dimensions these grids are arranged in 
two sets, of which the upper can be hoisted by 
means of electric power. 

The entire arrangements have been very carefully 
considered and planned, and leading installations 
abroad have been studied, at the same time as tests 
have been made at the canal works ; for instance, as 
regards the heating of the interior of the inlet 
building. 

From this building eight large and three smaller 
conduits lead to the power-station. The former, 
which have a diameter of 14 ft., lead the water to 
the eight large generator turbines ; the latter, of 
4 ft. diameter, lead it to the three exciting tur- 
bines. The speed of the water in the large tubes 
is 2.15 to 2.5 metres per second, in the smaller 
1.3 metre per second. The upper portion of the 
conduits to the exciter turbines is made of rein- 
forced concrete, and they are placed in open- 
blasted grooves in the rock, which are filled in with 
earth ; the lower portion is a steel shell. The large 
conduits are principally blasted in the rock ; they 
are lined with concrete, over which there is a steel 
coating. 





Fig. 4. 





The power-station comprises one building for 
turbines and generators, with auxiliary dadibene 
—that is, the whole of the plant uired for 
transforming the water-power into electric energy ; 
and another for transformers and other a pliances 
necessary for ee the energy to the distribut- 
ing cable system. e former building lies nearest 
the water; the latter is placed behind it, against 
the mountain side. The arrangements and equi 
ment of the power-station have been most annily 
gone into, both by eminent Swedish and forei 
experts, and a number of the most modern installa. 
tions in Europe and America have been inspected. 
As to the dimensions and the capacity of tur- 
bines and generators, it has been agreed that they 
should be made as  ¥ as the circumstances bearing 
upon the question will allow, as this plan makes the 
switch-gear and instruments, which are always com- 
plicated, as simple and easy to manage as possible. 
As regards the turbines, the limits are dependent 
upon the possibility of obtaining machines of suffi- 
cient capacity, durability, and ease of management, 
while the dimensions of the inlet and outlet conduits 
likewise materially affect the question. The con- 
siderations have led to the recommendation of eight 
turbine - generators, each under normal circum- 
stances developing 7000 kilowatts and taking 30.7 
cubic metres of water second. The three ex- 
citing turbine-generators are designed to develop 
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340 kilowatts with a water consumption of 1.5 
cubic metres second each. The aggregate quantit 
of water required for these eleven turbines will 
consequently be 250 cubic metres per second. The 
difference between the level of the river at the inlet 
and at Olidehalan is, at low water, about 106 ft. 
(32.3 metres). Of this, 3 ft. is lost through friction 
in the inlet canal and 2 ft. in the conduits and outlet 
canals, so that the effective height of fall for the 
turbines is about 100 ft. (30.5 metres), and the 
natural power is consequently 
8 x 30.7 x 1000 x 30.5 
ee ae 
the power upon the turbine shaft 
= 0.80 x 100,000 = 80,000 horse-power, 
and the power yielded by the generators 
= 0.95 x 80,000 = 76,000 horse. power. 
Should one turbine have to be stopped for repair, 
the other seven can generate the same total power. 

The dimensions chosen for the turbine-generators 
is certainly an unusual one for Sweden, and even 
for Europe, where the water power at any one 
place rarely reaches that of Trollhattan, but in 
America there are many places where equal or 
greater water power is to be found, and there they 
do not hesitate to adopt the dimensions chosen for 
Trollhattan, or even exceed them. The tendency 
generally, no doubt, moves in that direction. 

The eight large eaeeree Sesoreace are placed in 
sets of four on each side of the centre of the build- 
ing, where the three exciting turbine-generators 
are situated. A row of pillars is placed between 


= 100,000 horse-power, 
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the turbines and the generators ; these pillars not 
only support the roof, but afford an opportunity of 
fixing two overhead cranes independent of each other 
—a practical arrangement as regards the handling 
and repairing of the plant. 

The switchboard-house is built of stone and iron, 
which has the advantage that partition walls can be 
erected at will ; this is most desirable, as the size 
and arrangements of the different compartments 
are greatly affected by the systems chosen. The 
station is intended to generate three-phase alter- 
nate current at 10,000 volts. This voltage will 
be used for distribution within Trollhattan and an 
area of about 6 miles radius. Before being de- 
spatched to more distant localities the current will 
have to be transformed up to 50,000 volts, and for 
safety’s sake these transformers will be located in 
an auxiliary building. The switch building con- 
tains a battery as recerve for the exciting plant, 
besides all the necessary appliances for handling the 
current; the main wires leave the building just 
under the roof. 

The outlet canals from the turbines of the power- 
station are blasted in the mountain, and near the 
station are lined with concrete and plate iron. A 
promontory peeing from the western shore of 
the river will be removed by blasting, whereby the 
course of the stream will become more parallel with 
that of the water froin the outlet canals. 

The cost of a power-station (with all necessary 
auxiliary undertakings) with an aggregate capacity 
of 76,000 electric horse-power and with five sets of 
transformers is specified as follows :— 


£ 
Regulating dam = a” ats 25,000 
Inlet, including the inlet canal, 
where the speed is less than 22 
metres ... wie sal pots ae 16,700 
Inlet canal sie a ae ss 91,400 
Closing, emptying, and bridges over 
the inlet ae a ees a 3,000 
Distribution basin with conduit in- 
lets, &c. As om oe a 32,000 
Conduits ... seas abe 25,400 
Power-station building 76,400 
ant ae ele én ,600 
Outlet canals ah 4,200 
Transport arrangements 5,400 
Houses, water-pipes, &c. 18,300 
Lighting, te’ephones, &c. 850 
Purchase of houses and sites ... 5,600 
Roads, &c. Mie id = i 4,150 
Control of labour and sundry cost:, 
about 10 per cent. ... oe ah 58,000 
Total 628,000 


which works out at 185 kr. (100. 5s. 6d.) per kilowatt at | * 
10,000 voltage ; 225 kr. (12/. 103.) per kilowatt at 50,000 


voltage ; or, per electric horse-power, respectivel 
(71. lis} and 166 kr. (91, 4s. 6d). re 

It is expected that about 38,000 horse-power 
will have to be transformed to 50,000 volts for more 
distant places, and that the rest can be used nearer 
the station at a voltage of 10,000 volts. 

The Gota River and Lake Viiuerns river system 
is the largest of the thirty-two systems of rivers 
into which Sweden has been divided by the special 
Waterfall Commission. The Trollhiittan Falls have 
a very favourable position as far as the utilisation 
and disposal of the power is concerned, the country 
around being fertile, the Bergslagernos Railway and 
the Trollhattan Canal pass in the immediate vicinity 
of the falls, and the distance from Gothenburg is 
only about 40 miles, whilst the town of Uddevalla 
is about 15 miles distant, and that of Viiuersborg 
six miles. The Trollhiittan Falls comprise the fol- 
lowing five falls : — 


Height in 
3 Feet. 
Nolst:immen about 31 
Gulliforsen a 23 
Toppéfallen ae vis * eis i 3L 
Stampestiimfallet —... tte “es ee 17 
Helvetesfallet ... ie a 28 


The water area from which the Gita river draws 
its water amounts to 46,700 square kilometres, of 
which rather more than 15 pe: cent., or 7082 square 
kilometres, are lakes. 

As appears from the map, there are several rocky 
islands in the river at the upper falls. The sides 
of the river about the falls, more especially the 
western (right hand) side are rocky, and in places 
very steep, and rising to a fair height, the scenery 
being exceedingly picturesque. 





A Brazitian Dry Doox.—The Brazilian Government 
has decided to construct an important dry dock at Cobras 
Island. The dock will be large enough to accommodate 
the battleship and cruisers now building for Brazil in 
Great Britain. 





THE WORK OF THE REICHSANSTALT 
IN 1907. 


We give in the following columns our usual 
account of the work of the Physikalisch-Technische 


Reichsanstalt, of Charlottenburg, in 1907, based | —— 


_— the official report drawn up by President E. 
arburg and upon the publications of special re- 
searches. President Kohlrausch, who retired a 
few years ago, used to mention changes in the staff 
in the introduction to his report. fessor War- 
burg does not do so. He opens his report with 
a summary of the visits to works and meetings paid 
by members of the Reichsanstalt, in order to keep 
well in touch with the advances of theoretical and 
applied science. In the following account the 
names of the respective investigators are given in 
brackets, if not otherwise mentioned ; with the aid 
of these names our readers will be able to find the 
more detailed publications on the researches. An 
official abstract of the report was published in the 
Zeitschrift fiir Instrumentenkunde for April, May, 
and June. 

Elasticity Constants of Metals (E. Griineisen).— 
The contraction of rods, about 4 in. in diameter, 
has been measured with the aid of an interference 
apparatus, built by Schénfeld in the Reichsanstalt, 
which differs from the apparatus of O. E. Stro- 
meyer, W. Voigt and J. R. Benton, and P. E. Shaw. 
The rod passes through a cube of aluminium whose 
centre is the origin of the system of co-ordinates, 
and the rod is held in such a way between a screw 
and a blunt point pushed out by two band-springs 
that the latter point will shift relatively to the 
screw, when the rod contracts under its load. The 
shifting is magnified by a lever in the ratio of 1 to 
10. The observed contractions indicate that some 
metals possess a certain anisotropy; the metal 
appeared quite homogeneous, but the contractions 
were not uniform for different diameters, although 
the same for sections at different spots. Poisson’s 
ratio » of contraction to dilatation ranges for the 
metals and alloys so far experimented upon from 
hk Small impurities have little influence in 
me such as copper, gold, aluminium ; for the 
alloys constantan and manganin, the p» could 
fairly be deduced from the proportions of their 
constituents. The following results refer to pure 
metals :— 


Ag. 














_ Pb. | au | Pa | Pe | ; 

= .. .. 046 O42 0.393 039 | 038 | 0348 
Ejeps= :.0.30 , 044 046 | 0.53 | 0.60 | 0.57 
———— J - —_—— - —_—_—_—_—— 

_ Al. Bi. Sn. Ni. Cd. Fe. Ir. 
m=.  ..| 0.86, 0.88) 0.83) 031 / 030 | 028 | — 
a E/ep 8= | 966 | 144 


.., 0.69 0.84 0.72 0.63 | 0.72 
Danse 





The upper lines show that the » are not, as 

at supposed, the greater, the softer the 
metal ; nor is there any detinite relation between » 
and the melting point. But the order of the ,» is 
(with the exception of Bi, Fe, Ni, Cu) the same 
as that given by the quotient a E/-,s, in which a is 
the linear expansion coefficient, E the modulus of 
elasticity, c, the specific heat, and s the density. 
This quotient would be proportional to the tem- 
perature change corresponding to adiabatic expan- 
sion ; it ranges, as shown, from 0.30 for lead to 
1.14 for iridium. The ,» of iridium has not yet 
been determined ; it should be very small. The 
weak point of the method is that only a small 
portion of the rod is actually under test. 

The » arrived at do not at all agree with the 
results of determinations by W. Voigt, Cl. Schaefer, 
and others, who applied the formula » = (E/2 T)—1, 
in which T is the modulus of torsion. With this 
formula » is much influenced by slight errors in the 
determination of T and E, and Griineisen’s tests 
would give very different values for ,, if they were 
based on the latter formula, in the case of the 
anisotropic metals. The knowledge of » and E 
allows us to calculate the cubical compressibility « of 
solids, which is so important theoretically, but has 
little been investigated so far. The formula is 
x = 3 (L-2,)/E. The table in the next column 
gives the results ; the figures of Richards should 
probably be raised by 0.2 per cent. 

The «x are uncertain for metals which possess a 
great » (Au, Pb) and for the soft metals (Sn, Cd, 
Pb, Bi). For some metals the quotient 3 a/x c, s 


A 


appears to be constant, the value of the constant 
being 2.3 at 18 deg. Cent. 


That would further 





Cubical Compressibility of Metals and Alloys. 


Cubical Compressibility « in 10!2 c.g.s. Units. 








| 
Buchanan. 














Amagat. Richards. | Griineisen. 

Al e* 17 1.30 1.36 
Fe 9.69 ‘ 0.40 0.62 
Ni te oa 0.27 0.57 
Cu 0.88 0.88 0.54 0.75 
Pd oe os 0.38 0.57 
Ag ¥ 0.84 0.92 
Sn . | oe | 1.7 1.9 
Od - | 1.9 2.4 
Pt 0.56 0.21 0.40 
Au se 0.80 | 0.47 0.60 
Pb 2.8 ee | 2.2 1.9 

- 238 3.2 








mean that the product of the coefficient of tension 
and of the atomic volume should be equal to 2.3 
times the atomic heat, a conclusion at which Slotte 
in 1899 and Mie in 1903 had arrived independently 
by different arguments. By atomic heat we under- 
stand the product of atomic weight and specific 
heat, which, as Dulong and Petit showed in 1819, 
is approximately constant (and has the value of 
about 6.4) for most elements when in the solid 
state. There are, however, notable exceptions to 
the law of Dulong and Petit, and even for those 
which conform to that law of constant atomic heat, 
this new relation would not always appear to apply. 
For mercury the quotient is 2.4 instead of 2.3; 
Hg, a liquid, conforms, therefore. But for bismuth 
we find the quotient 1; for iron, 1.5; for nickel, 
1.7; and for copper, 1.9. All inquiries into the 
correlation of the fundamental constants are, how- 
ever, most instructive. 

The compressibility of wires is to be measured 
with a Buchanan apparatus. The — into the 
elastic fatigue of wires (Warburg an euse) has 
been extended to plates, such as used in aneroid 
gauges. The respective plates hada diameter of 
8 centimetres (3.15 in.) a thickness of 0.5 milli- 
metre, and the supported width of the edge was 
0.5 centimetre (0.2 in.). The plates would bend, 
and the deformation has been measured hydrostatic- 
ally and by placing two concentric tripods on the 
plates and watching their relative motions with the 
aid of interference rings. These measurements 
have been found more convenient than those of 
wires under torsion. A somewhat similar method 
is also to be applied for measuring very small pres- 
sures of the order of 10-* or 10-* millimetre of 
mercury with the aid of a metallic membrane, 
25 centimetres (10 in.) in diameter, and of a 
Rayleigh mercury gauge (K. Scheel and Heuse). 

Velocity of Sound.—The velocity of sound in dry 
air, free from carbon dioxide, has been determined 


—— |(M. Thiesen) with the aid of a closed resonator, a 


cylinder of brass, 1 metre in length, 5.6 centimetres 
(2.21 in.) in diameter, 0.2 centimetre (0.08 in.) wall 
thickness, for the twelve lowest notes of short 
resonators, whose wave-lengths range from 200 to 
16.7 centimetres (6.5 ft. to6.5in.). The resulting 
mean velocity is 33,192 + 5 centimetres per second 
for dry air at freezing point ; the influence of the 
wave-length was, however, found to be by about 
40 per cent. greater than was expected. Friction 
and thermal conductivity enter into these a 
whose theory had been given by Kirchhoff only for 
the cylinder of infinite length; the theoretical 
and experimental investigations are therefore con- 
tinued. 

The Stefan-Boltzmann Law.—The validity of 
the Stefan-Boltzmann law (Valentiner) is being 
tested with the aid of an electrically-heated black 
body, a thermo-couple, and a nitrogen thermo- 
meter. The law is found to hold for the range 
440 deg. to 1550 deg. Cent.; but the radiations 
sent out by vapours (water, sulphur) are still 
being investigated. In glow-lamp pyrometers ob- 
servations are, as a rule, made with coloured glass 
screens; a simple spectroscopic apparatus con- 
structed by F. enaing admits of greater accuracy, 
up to 2deg. at 1200 deg. Cent. In connection 
with these researches, Holborn and Valentiner are 
comparing platinum resistance and nitrogen ther- 
mometers. ; 

The Dilatation of Solids.—The dilatation of solids 
at high temperatures (Holborn and Valentiner) is 
being tested in a tubular furnace of quartz glass, 
50 centimetres (20 in.) in length. The test-rod, 16 
centimetres in length, is placed inside, and touches 
with its ends finer quartz glass tubes, abuttirg at 
their far ends against elastic steel discs. The test- 
rod has only half the length of the hot tube, which 
is wound with platinum foil 0.01 millimetre in 
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thickness, and which is itself jacketed with a tube 
of porcelain. ; 

The continued measurements by Scheel with the 
Fizeau dilatometer between — 191 and + 16 deg. 
Cent. confirm the previous measurements by 
Henning concerning platinum, platinum - iridium 
(with 10 or 20 per cent. of Ir), palladium, nickel 
steel, Jena glasses, Berlin porcelain and quartz glass. 
The two samples of nickel steels, from Krupp and 
from France (Imphy), differed, however, the mean 
coefficients of Scheel’s a. being 2.86 and a 
10-* respectively. A second quartz ring, groun 
like the first at right angles to the axis, has been 
tested for the same range, and a quartz glass ring 
at — 190, — 78, + 16, and + 100 deg. Cent. with 
the aid of a quartz glass Fizeau apparatus supplied 
by Carl Zeiss, of Jena. The quartz glass ring 
shows a maximum density at — 84 deg. Cent., an 
a rod of this quartz glass, of 1 metre length at 
0 deg. Cent., would hence, at that temperature 
of — 84 deg. Cent., appear by 18 (» = 0.001 
millimetre) too short. A similar abnormal behaviour 
had been noticed last year witha cylinder of quartz 
glass made by Heraeus ; in that case the maximum 
density was at — 46 deg. Cent., however, and the 
contraction would amount to 10 p, instead of 18 yp. 
The two specimens of quartz glass, and also another 
cylinder made by Chappuis, gave, however, all 
practically the same expansion—50 or 47 »—for the 
range 0 deg. to 100 deg. Cent. The expansion and 
contraction of quartz glass are, of course, much 
smaller than those of other materials ; but as we 
rely more and more on quartz glass standards for 
exact measurements, the determination of these 
constants is very important. ; 

As the figure for the dilatation of platinum did not 
agree with the value of Kamerlingh Onnes and 
Clay, obtained with the kathetometer, Scheel and 
Heuse made further tests with a rod 0.5 metres in 
length (comparator), and a cylinder cut from it 
(Fizeau apparatus). The observed dilatations were 
1610 and 1605 » per metre for the range — 183 deg. 
to +16 deg. Cent. Another — rod gave 1594 » 
on the Fizeau apparatus, while Onnes found 1637 pu. 
The difference may be due to inequality of the 
materials. 

Refractive Index of Heliwm.—The refractive 
index of helium had been found by Rayleigh to 
be 1.0000428—too high probably, as the helium 
of his early experiments was not pure—and by 
Ramsay and Travers at n = 1.0000362. Scheel 
and R. Schmidt, having prepared a large volume 
of spectroscopically pure helium for other purposes, 
find n = 1.0000340—still smaller, therefore ; the 
dispersion appears to be very small, and would pro- 
bably fall within the limits of the probable error— 
two units of the last decimal. They applied the 
Fizeau dilatometer, and the temperature was 
14 deg. Cent. We may add that Kurt Herrmann 
has since, by the interference method, found 
n = 1,000034384 for A = 0.576 p, and 1.000035335 
for \ = 0.4359.; and that W. Burton, using a 
Jamin interferometer with brass tubes, 110 centi- 
metres in length and 0.8 centimetre in diameter, 
arrived at the value » = 1.00003500 for the D, 
line, argon giving the index 1.0002837 for the same 
line. 

Specific Heat of Gases.—The specific heat of gases 
(L. Holborn and F. Henning) has been determined 
up to 1400 deg. Cent.* The former observations 
had extended to 800 deg. Cent. The resulting for- 
mule apply to the gases at atmospheric pressures:— 

Nitrogen—cy 9 = 0.2350 + 0.000019 @. 
Carbon dioxide—rog = 0.2010 + 0.0000742 6 - 
0.000000018 62, 


Water vapour—cjo) 9 = 0.4669 + 0.0000163 6 + 
0.000000044 62, 


For water vapour an exponential formula applies 
equally well— 


Cio @ = 0.4544 + 0.006925 x 169-0007513 6 | 


The Pressure of Steam.—The saturation pressure 
of steam at different pressures is being determined 
by Holborn and Henning with the apparatus which 
is later to serve for the determination of the heat of 
evaporation. The experiments so far carried out, 
up to pressures of 17 atmospheres and temperatures 
of 203 deg. Cent., agree with the modified formula 
of Thiesen. 

Mortars and Cements.—The continued experi- 
ments on the setting of pillars built in different 
mortars and cements (Scheel) are not reassuring for 


* Compare our British Association report on * Ex- 
Lewoy * ‘emperatures,” ENGINEERING, August 9, 1907, 
page . 














astronomers. Some of the pillars had been finished 
in 1904 and others been added since, and none 
has come to rest yet. During 1905 some of the 
pillars contracted, others expanded ; in 1906 only 
two were found to have contracted, and during 1907 
all the nine piers had grown higher. The pure 
cement pier is undoubtedly the least constant ; its 
height increased by 80 » per metre during the year 
1907, while the increase in the other pillars, mix- 
tures of mortars and cement, was of the order of 
20 ». A mixture of one part of cement and one 
— of sand expanded in 1907 by 17 yz, a pillar 

uilt in plaster by 21 ». The maximum height 
was mostly observed in May, when the artificial 
heating of the observatory was stopped. 

Galvanometers. —The moving os = ro of 
Siemens and Halske A.-G. has, on the suggestion of 
the Reichsanstalt (W. Jaeger) been improved in such 
a way that at a scale distance of 3 metres (10 ft.) a 
deflection of 1 millimetre indicates a potential dif- 
ference of 1.5 x 10-" volt. One of the improve- 
ments is that the resistance of the leads has been 
decreased from 50 to 9 ohms; both the suspension 
wire and the coiled lower lead were formerly made 
of bronze, and the latter is now made of silver. 

Bolometers.—Bolometers (Warburg, Leithiiuser, 
Johansen) have been improved by being placed in a 
vacuum, and by making the strips very narrow. In 
a vacuum the instruments are more steady, and 
sensitiveness is increased and soon reaches a maxi- 
mum with increased current intensity, after which it 
diminishes. The advantages become more apparent 
with very narrow strips ; for the narrower the strips, 
the greater the loss of heat by conduction through 
the air in comparison to the loss by radiation. 
The loss by radiation is proportional to the third 
power of the absolute temperature, while the 
sensitiveness is oy gua to the square root 
of the width of the strip. A bolometer, 0.2 milli- 
metre in width, is ten times as sensitive in a 
vacuum as in air under feeble current, and five 
times as sensitive when the current is raised to 
the maximum admissible. The vessel is evacuated 
at —185 deg. Cent., with the aid of cocoa-nut char- 
coal, and is provided with a window of rock salt. 

Ozonisation and Oxidation.—The researches of 
Warburg and Leithiuser on ozonisation and the 
oxidation of nitrogen have not only scientific in- 
terest. In spite of many investigations, ceriain 
features of the silent discharge and arc flames 
remain very obscure. While most experimenters 
wish to oxidise the nitrogen by as hot an arc as pos- 
sible, Haber and Koenig, partly in agreement with 
Warburg, recently advocate cold arcs. Warburg 
believes that collisions with electrons play a part 
both in the silent discharge and in the are dis- 
charge, and his inquiry into the peculiar absorp 
tion spectra of ozone and nitrogen oxides show 
how uncertain our knowledge of these phenomena 
really is. 

Metallic Mirrors.—The preparation of metallic 
mirrors by cathode volatilisation (Leithiuser) is 
carried out in vacua produced by Dewar’s method. 
Vapours of mercury would interfere with the phe- 
nomena ; this point seems to deserve the attention of 
the manufacturers of metallic filament lamps, whoare 
disturbed by the deposition of peculiar films on the 
walls of the bulbs. The experimented with are 
hydrogen, nitrogen, and argon ; any water vapour 
formed, in the presence of oxygen, is injurious. 
When silver and gold are volatilised in hydro- 
gen, red silver and blue gold films are found at 
places not struck by the cathode —- instead 
of the ordinary films which appear blue (silver) 
and green (gold) in transparent light ; these films 
seem to be hydrides which the cathode rays decom- 
pose. The bulb is a glass vessel placed on a 
plate of ground glass, pierced by the anode, or 
directly on a metal plate. The screen to be 
covered with the volatilised metal rests on a glass 
support 2 or 3 centimetres below the cathode disc 
which is backed with mica ; the dark Crookes space 
should just reach the screen. The best vacuum is 
found to be 0.01 or 0.02 millimetre, the best 
potential 3000 volts direct, produced from alter- 
nating currents by means of a Wehnelt vacuum 
rectifier, whose point electrode is sheathed with 
magnesia ; glass would melt. This vacuum must be 


so high that the blue cathode rays are no longer} w 


seen ; otherwise the glass may melt, and the effect 
be impaired. Metals of about the same atomic 
weights seem to be volatilised to the same extent, 
so that alloys like manganin and constantan prac- 
tically give mirrors of those compositions; that 
would agree with Kohlschiitter’s experiments, 





which we noticed some time ago. If the glass 
plate, on which the film is deposited, is previously 
roughened with the aid of hydrofluoric acid, the film 
can be coated galvanically with copper. 

Anode Rays.—The continued researches of Gehreke 
and Reichenheim on anode rays are very promising. 
The rays are quite analogous to cathode rays, and 
can be deflected magnetically and electrically ; they 
are emitted normally to the anode, carry a positive 
charge, show a Doppler effect, cause fluorescence, 
and travel at the rate of 10’ centimetres per second, 
The determination of the ratio e/m points to the 
fact that the ions of these rays are the metals of 
the respective salt forming the anode—that is, 
sodium, lithium, or strontium. The red (and also 
blue) fluorescence of glass seen by Lilienfeld when 
using strong currents, and ascribed by him to posi- 
tive electrons would, accordingyto Gehreke and 
Reichenheim, be the effect of secondary cathode 
< coming from the glass walls. 

he analysis of the structure of the finest speo- 
trum lines by means of the plane-parallel plate, 
1 centimetre in thickness onl 30 centimetres in 
length, has been continued by Gehrcke, Reichen- 
heim, and Janicki. In addition to mercury and 
bismuth, lead, silver, thallium, and copper have 
been examined. 

Metrology.—The Metrological Department (Leman, 
Blaschke, Riicker) in advises that the freezin 
point of water ae be adopted as the cuandasd 
temperature for all comparisons. With to 
end measurements of hard steel, complaints had 
arisen because the certificates of the Reichsanstalt 
contain the statement: ‘‘The results cannot be 
guaranteed for any long period, since objects 
prepared of hard steel continue to undergo 
changes in shape for a long time after their 
manufacture.” It was objected that this critique 
was only justified in the case of certain steels, 
notably of American origin. In summer, 1906, the 
Reichsantalt therefore suggested to well-known 
firms to supply sets of end measures of lengths 10, 
25, 50, and 100 millimetres, of which the y ther 
were to be hardened at the ends, the others through- 
out their lengths. Only three of ten firms who at 
first declared themselves ready complied with the 
suggestion. The long duration tests eae not lasted 
long enough to make a definite statement ; it is 
clear, however, that the steels, particularly those 
hardened throughout their iength have not kept 
constant, but have contracted, the contraction 
being ppapeetnest to the length. 

Tachometers. — The Deutschen Tachometerwerke 
have submitted for testing a new kind of ‘tacho- 
meter which measures the eddy currents excited in 
a drum of aluminium which is placed in the field of 
a rotating permanent magnet. The indicatin 
devices weigh only 2 grammes (about 30 grains), an 
as concussions do not appear to affect A se tacho- 
meters, they are recommended by their makers for 
locomotives, ships, and motor-cars. Among other 
instruments submitted for tests is the divided circle, 
of 55 centimetres external diameter, of Messrs. R. 
Watts and Son, of London ; it is being standardised 
on the Wanschaff machine, which had to be en- 
larged for this purpose ; further, a number of 
tuning-forks for special purposes, necessitating par- 
ticular experiments. 

(To be continued.) 





Tue Late Six Grorce Livesry.—At a meeting of the 
Institution of Gas Engineers, held on Thursday, the 10th 
inst., ab the Institution of Mechanical Engineers, West- 
mister, it was decided to open a Livesey Memorial Fund, 
with the object of endowing a Professorship in Gas 
Engineering and Fuel at the Leeds University. 





_ Census or Propuction.—In connection with the work- 
ing of the Census of Production Act, 6 Edw. VII., 
Ch. 49, the Board of Trade have recently issued further 
edules covering various sections of the engineeri 

trades. Forms F 50 and W 50 relate to the Tool an 
Implement Trades, the latter having reference to the 
production of factories, while the former is concerned 
with the output of tenement factories and workshops. 
Form W 42 deals with the ship and boat-building trades ; 
W 41 with the general and ieomteal cages trades. 
The two forms F 40 and W 40 have reference to wire- 
drawing and manufacturing trades, as carried on respec- 
tively in factories and workshops. Forms F 116 and 
116 deal with the heating, ventilating, and sanitary 
engineering trades, also having special reference respec- 
tively to the output of factories and workshops. Form 
W 53 has been issued with regard to the output of work- 
shops in the anchor, chain, nail, screw, and rivet trades ; 
F 54 refers to blacksmiths in factories and their output ; 
= F 124 to the production in the asbestos and cognate 
trades. 
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PUMPING STATION FOR THE BURMA OIL PIPE-LINE. 
CONSTRUCTED BY MESSRS. G. AND J. WEIR, LIMITED, ENGINEERS, CATHCART, GLASGOW. 
(For Description, see Page 824.) 
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NOTES FROM THE UNITED STATES. 
PHILADELPHIA, Dacember 10. 

Tue peculiar fits and starts which the iron trade has 
been taking during the past few weeks can only be ex- 
plained on the theory that new work is coming in 
irregularly, and also that changes are anticipated in 
the tariff at the coming Session of Congress in March. 
The demand for rails has been exceptionally light for 
this time of year. The present estimates of require- 
ments in the near future range from 500,000 to 
800,000 tons, but there is no definite information as 
to when these requirements will take the form of 
orders ; in fact, everything in connection with the 
rail situation is in the dark. Many railroad com- 
panies have been buying general supplies liberally, but 
are withholding their large orders for rails and bridge- 
material, It is, however, understood that there are 
serious differences of opinion between makers and 
buyers as to what the price of rails ehould be. 
The dictum of Andrew Carnegie has upset many 

lans. Railroad companies naturally desire to profit 
by any arrangement which will reduce the price of 
rails, and a sharp reduction or entire abolition of 
duties would bring about a complete rearrangement. 
It would, therefore, seem probable that very heavy 
ordera need not be expected for some time, unless 
makers anticipate legislation which would be dan- 
gerous. A large amount of mileage is under contem- 
plation, and the plans of the railroads require that 
rails be forthcoming next spring. The railroad com- 
panies have beon chafing for years under high prices, 
and will support earnestly any movement having for 
its object the upsetting of the absolute power of the 
rail combination. The business of the railroads 
is steadily improving, and the total volume of freight 
handled is now very nearly up to the normal move- 
ment at this period of the year. Logislation Napa sen 
railway management is being more vigorously enforced, 
and harmony is arising out of the confusion incident 
to the application of the law to railway conditions. 
Canadian railway development is progressing finely, 
and the equipment requir ts coming to the notice 
of supply manufacturers are full of encouragement. 








Go.p.—The value of the gold im into the United 
Kingdom in November was 2,828,884/., as compared with 
11,326,307/. in November, 1907, and 5,496,258/. in Nov- 
ember, 1906. The ag te value of the gold imported 
into the United Kingdom to November 30 this year was 
41,539,849/., as compared with 49,306,609/. and 41,846,861 
in the corresponding periods of 1907 and 1906 respectively. 


MANCHESTER ASSOCIATION OF ENGINEERS.—A paper 
by Mr. D. Gibson was read before the Manchester 
Association of Engineers on Saturday, December 12, the 
subject being ‘‘The Reciprocating Evgine in Marine 
Practice, snd Its Probable Future.” This paper reviewed 
the types of marine reciprocating engines, drawing atten- 
tion to the most modern features of each, and to the con- 
siderations determining the choice of type. The types are 
classified as triple-expansion three-crank cugians, quad- 
ruple-expansion four crank engines, and triple-expansion 
four-crank engines. After discussing various points with 
regard to these, the author dealt with steam-jacketing, 
superheating, &c., concluding by forecasting, as far as 
present indications render this possible, the future means 
of ag oy for the different classes of water-borne 
traffic. The author stated that about 70 per cent. of the 
world’s commerce is carried on in three-crank triple- 
expansion engined ships. Such engines are suitable for 
all powers up to 4000 indicated horse-power per set, but 
the majority of these engines in use do not exceed 3000 
indicated horse-power per set. These vessels were 
driven at a speed of about 12 knots or so. The 
author suggested that if some speed-reducing gear 
could be devised capable of efficiently transmitting 1500 
horse-power and upwards, turbines might ultimately be 
adopted for slow freight-carrying ships. Where vessels 

uire 4000 indicated horse power and upwards per set, 
and trade to long distances, the quadruple-expansion 
four-crank engine finds inmost favour, with boiler pressure 
from 210 Ib. to 220 Ib. per square inch. The weight of 
such engines, with boilers, &c., compared with three- 
crank triple-expansion engines with 180 lb. boiler pres- 
sure, runs out about 8 to 10 per cent. heavier per indicated 
horse-power with the same revolutions, although the 
boile: proportions may be 5 per cent. less. The saving in 
fuel averages 6 to 7 per cent. in favour of the quadruple 
type, In tle ros -Shannel L. and Y. Railway steamers, 
fitted with triple-expansion four-crank engines, the 
weight indicated horse-power of boilers, water, and 
all machinery was 254 lb. The author advocated the 
steam-jacketing of the intermediate cylinder. With 
regard to superheating, the euthor stated that with a 
superheat of 150 deg. Fahr. the economy gained was 
12 to 15 per cent., and even 25 to 30 per cent. in the case 
of steamers which prime badly. As to the future, the 
author suggested that for fast cross-Channel service the 
eaving in machinery weight: of 20 per cent. is in favour 
of the turbine, and other factors will probably tend to 
make this class of propulsion stand for this traffic. 
For fast Atlantic service the future seems to be with the 
turbine. For very large freight carriers the combination 
system of turbines and reciprocating engines seems to 
promise best, while for tramps and slow vessels using 





comparatively small power the three-crank triple-expan- 
sion engine seems likely to hold its own against any 
other form of steam propulsion as yet devised. 





ROYAL METEOROLOGICAL SOCIETY. 


Tue monthly meeting of this Society was held on Wed- 
nesday evening, the 16th inst., at the Institution of Civil 
Engineers, Westminster, Dr. H. R. Mill, President, in 
the chair. 

Mr. Eric 8. Bruce read a paper on ‘Some Forms of 
Scientific Kites,” in which he brought to the notice of the 
Society some forms of scientific kites other than the well- 
known box-kite, invented by Mr. Hargrave. 
heavier and more breakable than many other forms of 
kites, but it possesses the indisputable advantages of 
stability, ascending steeply and exerting great force. 
When there is wind enough to fly it, it would appear un- 
surpassed. It is, however, advisable that meteorological 
kite ascents should be carried out as continuously as 
is possible, and that as many as possible of those days 
when the heavier box-kite will not rise should be utilised 
for obtaining information. On this account Mr. Bruce 
considers that lighter forms of kites, which are specially 
adapted for use in very light winds, would be of great 
service. He then descri the Brogden six-winged bird- 
kite, the Salmon gy ag kite, the Barclay 
honeycombed kite, the Cody bat-winged box-kite, the 
Balston butterfly-kite, and the Burgoyne aluminium kite. 

Mr. C. J. P. Cave read a paper on ‘‘ Zhe Registering 
Balloon Ascents in the British Isles, July 27 to August 1, 
1908.” These ascents were made in connection with 
the extended series of ascents of kites and balloons 
arranged by the International Commission for Scientific 


Aeronautics. Twelve balloons were sent up for the 
peel Office, under the direction of Mr. W. H. 
Dines, F.R.S., six ascents being from Crinan, on the 


West Coast of Scotland, and six from Pyrton Hill 
Oxfordshire; six were sent up wy the Meteorological 
Department of the Manchester University under the 
direction of Mr. J. E. Petavel, F.R.S.; six by Captain 
C. H. Ley, from Birdhill, Co. Limerick, for the Kite 
Committee ; and four by Mr. C.J. P. Cave, from Ditcham 
Park, Petersfield, Hants. Of those sent up, four from 
Crinan, five from Manchester, three from Pyrton Hill, 
and two each from Birdhill and Ditcham have been re- 
covered. The meteo: phs used were of the type de- 
signed by Mr. Dines, in which the traces are made on 
copper plates electro-plated with silver. Some of the 
records show considerable differences of temperature 
between the up and the down traces, which seems to 
indicate that fairly rapid fluctuations of temperature may 
occur in the upper air. The average height reached was 
10.2 miles, the greatest height being 14.3 miles. All the 
balloons, except one, reached the isothermal layer, and 
show that the diminution of temperature with height 
ceases after a certain point, or that there is a rise of tem- 

ture ; the rise of temperature is quite marked, even 
in the case of balloons which have attained their highest 
point after sunset, and cannot, therefore, be the effect of 
solar radiation. 

Mr. C. J. PB. Cave also read a paper on ‘‘ Balloon Ob- 
servations at Ditcham Park, near Petersfield, July 27 to 
August 2, 1908.” He described how the repisjering 
balloons which were sent up were followed by means o 
theodolites for the determination of wind velocities at 
different heights. The balloons were observed until 
after they had entered the isothermal layer, and in each 
ca3ze there was a well-marked diminution of wind velocity 
at its lower limit. 





Messrs. Bruck Presies AND Co., Limitep.—We 
understand that the reconstruction of the firm of Messrs. 
Bruce Peebles and Oo., Limited, Edinburgh, has now 
been successfully carried through. A new board of 
directors has been appointed, and this consists of Messrs. 
A. W. Tait, M. B. Mountaio, C. J. Shiells, Alex. Mac- 
kenzie, Chas. H. M‘Euen, and F. E. Andrews. 





Tur Disposat or Rerusk aT PortsmouTs: ERRaTa 
—In our note on the above subject, which sppeared on 


page 799 ante, we mentioned that three destructor stations | parcels. 


were to be erected. We have, however, been asked by the 
consulting engineer to state that at present only two are 
to be built. One of these will be at the Eastney Sewage 
Pumping-Station, and will be capable of dealing with 
about 100 tons (not 75 tons, as stated) of refuse in 24 hours, 
while the other will be situated at Baffin’s Marsh. The 
proposed station at Rudmore-road is not contemplated at 
present. The steam generated at the Baffin’s Marsh 
station will be used for driving machinery for the utilisa- 
tion of the clinker produced there and at the other station. 





Lowypon County Councit StgamBoats —At the London 
County Council meeting on Tuesday, the 15th imst, a 
recommendation by the Highways Committee was con- 
sidered, relating to the disposal of the steamboats for- 
merly employed on the Thames. The recommendation 
proposed the invitation of tenders by public advertise- 
ment for the purchase of these boats, the tenderers to 
state whether the boats, or any of them, for which an 
offer may ba submitted, are required for the provision of 
a yeomge service on the Thames, or for use elsewhere. 
This recommendation was adopted after considerable 
discussion, the party at t in opposition making it 
clear that the reinstitution of such a steamboat service 
will form a definite part of their future programme. This 
excursion into the fields of municipal trading has resulted 
in the following deficiencies :— 


Srenabeste Piers. 
z 
1905-6 37,483 12,612 
1906-7 27,205 13, 168 
1907-8 25,496 12,350 


These together make a total of 128,316/. for the three years, 
and as the fleet cost 170,000/., the total loss arising from 
the experiment is not far short of 300,0007. 


This is| 8 





NOTES FROM THE NORTH. 
Guiascow, Wednesday. 

Glasgow Pig-Iron Market.—Last Thursday morning the 
pig-iron market was a little stronger, and Cleveland 
warrants were done at 48s. 64d. cash and 48s. 9d. one 
month. The turnover was about 4000 tons, and closin 
sellers quoted 483. 64d. cash, 483. 9}d. one month, al 
493. 3d months. In the afternoon the tone was 
ain firm, and 4000 tons of Cleveland warrants were put 
through at 48s. 74d. and 483. 8d. cash, and 49s. 4d. three 
months. The close was a ld. better than in the morning, 
and sellers’ quotations were 483. 74d. cash, 48s. 104d. 
one month, and 49s. 4d. three months. On Friday morn- 
ing the market continued fairly strong, and Cleveland 
warrants, to the extent of 3000 tone, changed hands 
at 483. 8d. casb, 48s. 104d. one month and 49s. 44d. three 
months. Closing prices were 483. 8d. cash, 483. 114d. one 
month, and 495. 4d. three months. Hematite was quoted 
at 583. 6d. one monthsellers. At the afternoon session an 
easier tone prevailed, and business in Cleveland warrants 
was transacted at 483. 7d. cash, 483. 74d. five days, 48s. 83. 
seven days, and 49s. 3d. three months. e turnover 
amoun to about 6000 tons, and closing sellers quoted 
48s. Tha. cash, 483. 104d. one month, and 49a. 34d. three 
months. Hematite was also a little easier and there were 
sellers at 57s. 104d. cash and 583. 3d, one and three 
months. On Monday morning the market was rather firmer, 
but business was quiet, the total turnover being two lots 
of Cleveland warrants at 48s. 11d. one month, and 49s. 4d. 
three months. At the close sellers quoted 48s. 84d. cash, 
48s. 114d. one month, and 493. 44d. three months. Hema- 
tite was offered at 57s. 9d. cash sellers, but no dealing tock 
place. In the afternoon a good tone again prevailed, and 
5000 tons of Cleveland warrants were dealt in at 48s. 8d. 
and 48s. 84d. cash, 483. 9d. four days, and 49s. 5d. and 
49s. 44d. three months. There were buyers over at 
483. 84d. cash, and 493. . three months, and closing 
sellers quoted 483. 9d. cash, 49s. one month, and 493. 5d. 
three months. Buyers of hematite offered 57s. cash; but 
sellers named 73d. higher as their price. On Tuesday 
morning the market was steady, and 3000 tons of Cleve- 
land warrants changed hands at 48s. 8d. and 48s. 84d. 
cash, 48s. 114d. one month, and 493. 5d. three months. 
The close was unchanged, with sellers quoting 48s. 9d. 
cash, 493. one month, and 492. 54d. three months. 
In the afterncon the tone was strong, and fully 6500 
tons of Cleveland warfants were dealt in at 48s. 10d. 
and 48s. — cash, 493. and 493. 14d. one month, and 
493. 5d. and 493. 6d. three months. The market closed 
firm at 49s. cash, 493. 3d. one month, and 49s. 8d. three 
months sellers. en the market opened to-day (Wed- 
nesday), a strong tone was again in evidence, and business 
was active. The dealings were on a larger scale than for 
some time back, and amounted to 12,000 tons of Cleveland 
warrants at from 493. 1d. to 483. 114d. to 493. 14d. cash, 
from 492. 24d. to 493. 54d. one month, and from 49s. 9d. 
to 493. 104d. three months. Closing sellers ‘quoted 
493. 24d. cash, 493. 54d. one month, and 49s. 11d. three 
months. Hematite—500 tons—changed hands at 57s. 9d. 
one month, with buyers over, and sellers at 3d. more. In 
the afternoon the tone was steady, and a small business 
of some 4500 tons of Cleveland warrants was done 
at 493. casb, 493. 44d., 493. 4d., and 493. 44d. 
one month, and the market closed firm with sellers 
a 493, 24d. cash, 493. 64d. one month, and 493. 104d. 
three months. The following are the market quotations 
for makers’ (No. 1) iron :—Clyde, 59a. 6d. ; Gartsherrie, 
60s. ; Calder, 603. 6d. ; Summerlee, 61s. ; Langloan, 68s. ; 
and Coltness, 89s. (all shipped at Glasgow) ; Glengarnock 
Re Ardrossan), 61s. ; Shotts (at Leith), 61s.; and Carron 
at Grangemouth), 63s. 6d. 


Sulphate of Ammonia.—Daring the past week a firmer 
tone has ruled in-the sulphate of ammonia market, and 
the er has advanced slightly. The quotation to-day is 
112, 23, 6d. per ton for prompt delivery, Glasgow or Leith. 
A fair demand has recently been experienced for forward 
The amount shipped from Leith Harbour last 
week was 307 tons. 


Scotch Steel Trade.—There has been practically no im- 
provement in the position of affairs in the Scotch steel 
trade, and new business is very scarce ; in fact, there is 


exceedingly little on offer. Within the past week one or 
two ucers have been in receipt of a few specifications 
for shipbuilding material. These, it has been enquente® 
are only on account of a probable extension of the holi 


days at the various steel works. Much difficulty is ctill 
being experienced in keeping the heavy mills running, 
but the outlook for the beginning of the year is rather 
better. The competition on the part of the local mer- 
chants is very keen, and they are offering plates and 
angles at several shillings a ton under the official sellin 

prices of makers. A good inquiry for structural stee 
sections is reported, and makers of light material generally 
are fairly off for work. 


Malleable-Iron Trade.—The malleable-iron trade of the 
West of Scotland can only be reported on as without 
change. From week to weak the majority of the works 
seem to move along in the same way, broken time being 
the rule all round, and with qgeiioons aS Scarce as 
ever. Oo Monday a meeting of the malleable-iron makers 
was held, when prices were under discussion. It was 
finally resolved that no reduction be made in the mean- 
time. 

Scotch Pig-Iron Trade.—The Scotch pig-iron trade con- 
tinues to be well employed, and a large amount of work is 

i out. jocal demand this week has been 
very , and several thousand tons of ord iron have 
been disposed of. The inquiry from the South is not quite 
so urgent as it was a week or two ago, and presumably 
present requirements have been satisfied. Hematite iron 
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has been fairly active, and some raspectable quantities are 
presently under negotiation. 

Tron and Steel Imports.—The regietered quantities and 
value of various iron and steel manufactures imported 
into Glasgow, Grangemouth, Leith, Dundee, and Aber- 
deen, during the month of November, 1908, are as 
follows :— 





Tonnage. Value. 

tons £ 
Iron, wrought in bars, &. 1,174 7,140 
Steel, wrought in bars, &c. .. 812 1,641 
Iron and steel, hoops and strips 358 3,626 
Iron and steel, sheets and plates 590 4,591 
2,434 16,998 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Mining Engineers —A meeting of the Midland Institute 
of Mining, Civil, and Mechanical Engineers was held on 
Tuesday at the Philosophical Hall, Leeds, under the 
presidency of Mr. W. H. Haberson. An interesting pai 
was read by Mr. A_V. Koshs on ‘‘ The Economy of By- 
Products from the Distillation of Coal,” special reference 
being made to Koffer’s new process, which was described 
at length, and for which the speaker claimed many advan- 
tages over the systems now in operation. After alengthy 
criticism the discussion of the subject was adjourned. 


Sheffield Moulders’ Wages.—The dispute which at one 
time threatened to dislocate the whole of the engineering 
trade of Sheffield has been satisfactorily settled. I will 
be remembered that some weeks ago the engineering em- 
ployers gave notice of a 2s. reduction to the moulders in 
their employment, The men refused to accept this, and 
threatened to strike. Better counsels, however, prevailed, 
and on Thursday last employers and men met at the 
Westminster Palace Hotel, with Sir Hugh Bell as arbi- 
trator, The decision of the latter, based on the depression 
in the’engineering industry, was that the men must accept 
the proposed reduction. 


American Consul and Trade Prospects.—Interviewed in 
Sheffield as to the prospects of future businees, Mr. C. N. 
Daniels, the American ul, said his impression was 
that there was a more hopeful outlook in America, and 
he did not think it would be long before there was a 
resumption of business in the direction of the old way. 
In the States the general opinion was that the depression 
was primarily caused by over-production in the year or two 
previous. This year had, however, tended to clear out 
stccks in the hands of retail dealers, and a new demand 
should spring up. 


Iron and Steel.—There is but little change in the local 
iron market, the business being of an unimportant 
character. Therun on Derbyshire brands, —- their 
. cheapness, has resulted in makers advancing the price 
6d. per ton. Considerable quantities have been sold for 
forward delivery. Hematites are also steady, but business 
in raw material has really ceased forthe year. In finished 
iron a similar dulness prevails. The South Yorkshire 
Bar-Iron Association met last week and to main- 
tain their bee y of 6/.10s. The steel departments are 
generally slack and short timeis the rule. A few substan- 

ial orders have been given out for tramway stores, such 
as axles, wheels, springs, &c., but these only benefit a 
limited number of firms. Sales of high-speed steel show 
o —_ yp ants a fair —— —_ toy 
th for this s uality and for high-s twist 
drills. baculll samen however, the engineering 
shops are slack, 


South Yorkshire Coal Trade.—The demand for hard 
coal continues to decrease. With the closing of the Baltic 
ports came a general cessation of inquiries from the 
Continent, and the tonnage taken by the Humber ports 
is ata minimum. The only demand substantially main- 
tained is that of the trawling fleet. Chief interest is at 
present attached to the renewal of railway contracts, and 
it is openly stated that a heavy contract has already been 
booked at prices substantially below those of last year. 
The demand for house qualities is steadily improving. 
Prices are firm, and it is estimated that an advance may 
be anticipated shortly. Colliery stccks are not large, and 
any sharp increase in the demand would result in an 
immediate upward movement. Of best quality slacks 
there is a scarcity, but of cheaper sorts consumers find a 
plenitude. 





InstiTUTE OF MaRkIng ENcIngeRs.—The annual con- 
versazione of the Institute of Marine Engineers was held 
in the King’s Hall and Council Chamber at the Holborn 

estaurant on Friday, the 11th inst. ests were 
received by the President of the Institute (Mr. James 

ny) and Mrs. Denny. The evening proved to be 

most enjoyable, and formed a further addition to the 

ready lengthy list of successful sccial functions which 
this Institute has to its credit. 





G.B. Surrack Tramway System.—A vy has been 
submitted to the London County Council by the High- 
ways Committee on the question of accidents that have 
occurred on the Mile -road_ tramway, laid on the 
G.B. surface-contact system. It appears that on 927 
occasions the alarm-indicators on the cars showed that 
studs remained alive after the passing of the cars. Of 
these, 728 studs cleared themselves, 185 cleared after being 
hammered, and seven remained alive and would not clear. 
The total number of accidents arising from live studs is 
reported as seven, and in respect of three of these com- 
pensation has been paid by the solicitor for the Council. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
Mrpp.esBrouGcH, Wednesday. 
The Cleveland Iron Trade.—Shipments are fairly good 
for this time of year, which is always regarded as a 7 
quiet season. Clearances of pig iron so far this mont 
average something like 3300 tons per working day, as 
compared with a daily average of about 4300 tons to the 
same date last month, and an average of some 3600 tons 
ar working day for the corresponding part of Dacember 
year. Therehas been a fair amount of business done 
in Cleveland iron this week, and 
was one from the United States. Sales to America 
have been few and far hetween during the past twelve 
months, but just over a yore ago a lot of iron was 
being sent from here to the States. A fairly large 
business has been done this week in Cleveland pig 
iron, values of which have shown some improvement. 
No. 3 g.m.b. is now firm at 493. 3d. f.0.b, a price which 
has been realised for early delivery by both merchants 
and makers. For spring delivery of No. 3, 49s. 6d. has 


been paid. and rather more is now asked. No. 1 is 
5ls. 6d.; No. 4 foundry, 483. 3d.; No. 4 f 47s. 3d.; 
and mottled and white, each 463. 6d. East- t hema- 


tite pig is idle, and, indeed, there has been practically no 
business for some little time. Not only are consumers 
holding off buying, but they are not up deliveries 
of iron purchased some time ago. The ts is that mer- 
chants’ stocks are accumulating at makers’ works, and 
second hands are pressing sales. Merchants offer Nos. 1 

2, and 3 at 55s. 6d. for prompt delivery, and makers would 
accept 563. Doubtless contracts could be made over 
periods next year with producers at 56s, 6d. 


Manufactured Iron and Steel.—There is not a great 
deal new to report with regard to manufactured iron and 
steel industries, but what little changes are noticeable are 
for the better. Some branches are busy and have a lot 
of work’on hand, and it is anticipated that early in the 
new year other departments will be characterised by 
activity. Improvement is reported in some of the allied 
industries. A few orders for engineering work have 
recently come to hand. Prospects altogether are more 
favourable than they have been, but quotations have not 
as yet been raised. Common iron bars are 7/.; best 
bars, 7/. 7s. 6d.; best best bars, 7/. 15s. ; packing iron, 
5l. 10s. ; iron ship-plates, 6/. 7s. 6d.; iron ship angles, 
7. ; iron ship rivets, 7/. 5s.; steel bars, 6/. 53.; steel ship- 
plates, 6/.; steel ship-angles, 5/. 123. 6d.; steel boiler- 
plates, 7/.; steel hoops, 6/. 7s. 6d.; steel strip, 6/. 103.; 
and steel joists, 5/. 15s.—all less the customary 24 per 
cent. discount. Cast-iron chairs are 3/. 103.; cast-iron 
columns, 62. 10s.; light iron rails, 
ge lar rails, 5/. 103.; and steel railway 
6s. 103.—all net cash at works. Iron or steel galvanised 
og ag sheets, 24 gauge, in bundles, are 12/. 10x. to 
12/. 12s. 6d. f.0.b.—less the usual 4 per cent. 


Foreign Ore.—The ore trade is featureless. Trans- 
actions have not occurred for some time past, and in the 
absence of business quotations are difficult to fix. 
Nominally prices may be given as on the basis of 15s, $d. 
ex-ship Tees for Rubio of 50 per cent. quality. 


. ag demand for coke for fan - Loe mer tion is 
eavy, and quotations are strong. verage t-furnace 
qualicies stand firm at 16s. delivered here. 





Some Tenpencres IN Mopern Inpustray.—This was 
the subject chosen by Professor W. Ripper, D. Eng., 
M. Inst. C.E , for an address to the Sheffield Society of 
Engineers and Metallurgists, on the 7th inst., and in it 
he strongly advocated the appointment of a Minister of 
Commerce to supply information, limit reckless competi- 
tion and co-ordinate the factors concerned in industry— 
the work, the worker, and the capitalist. He had much 
to say in commendation of efficiency and loss of itin main- 
taining mechanical appliances. As external 
organisation, he showed that in many branches of manufac- 
ture it had been found that competition required the 
amalgamation of small concerns, and he noted with ap. 

val the acquisition of shipbuilding concerns by the 
heftield steelmakers. Labour organisations had in various 
ways expressed their contentment to work under these 
immense organisations, believing that by means of them 
their positions and their work and wages were steadier, 
less liable to fluctuation, and more certain. Trade 
would be more continuously active were the demand 
constantly ayy this =, ons by 
improving the ial status an ing capacity 
cf the people, which was to be done 3 ny edu- 
cation. In this connection he a to the good 
work done a, the applied science department, of uni- 
iti p bene at Sheffield, where the day students 
23 in 1900 to 200, and the evening 
students from 159 to 1400, Applied science alone, how- 
ever, was not sufficient except for the technical expert. 
The man who aimed at the still higher work of leader- 
ship, and to take a useful part in the development of 
foreign trade, must acquire a knowledge of lan 
and especially of the language of the country ag 
was decided to open up new markets, He must ue 
in one or other of such nom, oo See, ian, 
Japanese, or Chinese, to do su trade in these 
countries. The competition of the future between the 
nations would be a competition for the — and 
highly-paid work of the world, and such work would pass 
to the nation that contained the larger proportion of men 
competent to do such work, while the unskilled, mono- 
tonous, and poorly-paid work would drift more and more 
towards those districts or those nations where the popu- 
lation was unsuited for anything better. 


amongst the inquiries | As 


61. 10s, to 61. 15s. ; | poilermak 
sleepers, 





NOTES FROM THE SOUTH-WEST. 

Cardiff.—The steam-coal trade has been generally firm, 
but the amount of business passing has been restricted ; 
prices have shown little change, the best large coal having 
made 14s. 6d. to 14s. 9d. per ton, while secondary i 
ties have ranged between 13s. 3d. and 14s. ton. There 
has been no appreciable change in bituminous coal ; the 
best yom! qualities have made 14s. 6d. to 16s per ton; 
No. 3 Rhondda large has been quoted at 17s. 6d. to 183. 
per ton. Foundry coke has brought 17s. 6d. to 203. 6d. 
per ton, and furnace ditto 15s. 6d. to 16s. 6d. per ton. 
iron ore, Rubio has been making 14s. 6d. to 
143, 9d. per ton, upon a basis of 50 per cent. of iron, and 
charges, ~ — \ papmaane freight, insurance, &c., to Cardiff or 

e 


Death of a Gas Engineer.—The death was announced on 
Monday of Mr. Thornton Andrews, engineer and manager 
of the Swansea Gaslight ens Mr. Andrews was 
seventy-three years of age, and for more than half a 
century he had been associated with the Swansea gas 
undertaking, which had bsen highly prosperous under 
his management. 

i et Seat Wal aa She eae. . 
six princi ports— iff, Newport, Swansea, 
Port Talbot, Neath, and Llanelly—for the eleven months 
ending November 30, were as follow :—Cardiff—foreign, 
15, 498 tons ; coastwise, 2,558,328 tons; total, 17,793,826 
tons. Newport—foreign, 3,599,627 tons; coastwise, 
716,314 tons ; total, 4,315,941 tons. Swansea—foreign, 
2,691,666 tons ; coastwise, 217,046 tons; total, 2,908,712 
tons. Port Talbot—foreign, 1,026,217 tone ; coastwise, 
376,562 tons; total, 1,402,779 tons. Teneo 
199,895 tons; coastwise, 212,596 tons; total, 412.491 
tons. a 181,914 tons; coastwise, 48,887 
tons ; total, 230,801 tons. The aggregate ex for the 
first eleven months of this year were accordingly 27,064,550 
tons. 


ts of coal from the 





SmiTHFrELD Cius SHow: Errata.—In our description 
of the Smithfield Club Show on page 795 in our issue of 
the 11th inst. we stated that Messrs Davey, Paxman, 
and OCo., Limited, of Colchester, exhibited a suction-gas 
plant and a portable engine. The exhibit of this firm 
actually consisted of a 7-horse-power traction engine, with 
single cylinder, a 7-horse-power traction engine of com- 
pound type, and an 8-brake-horre-power gas-engine, with 
suction gas-producer. 


PERsoONAL.— Messrs. Miller and Macfie, Limited, have 
taken over the business of marine, general engineers and 
i ers carried on by Colin Houston and Co., 20, 
Stanley-street, Paisley-road, established over 30 years, 
the principal partners being Mr. James Miller (late 
guarantee chief engineer with the Fairfield Shipbuilding 
and Engineering Company, Limited, Govan), Mr. William 
Leslie e (late with Messrs. Alex. Stephen and Sons, 
Limited, Linthouse), and Mr. Louis M‘Ewan Miller (late 
with Messrs. John Brown and Co., Limited, Clydebank). 
—Mr,. A. D. Swan, who.has been resident engineer at 
the Avonmouth Dock Works, Avonmouth, has been 
appointed resident engineer on the new harbour work at 

ontreal, where very extensive operations will be com- 
menced in the new year.—We understand that Messrs. 
Scrivener, Breffit, and Co., of Cardiff, have become a; 


ts, 
in the South Wales district, for Mersrs. Richa: 


isons, 
Westgarth, and Co., Limited, Hartlepool, and for the 
Leeds Engineering and Hydraulic Company, Limited, 
Rodley, near 8. 





Tue Socrety or Encineers.—With Mr. Jozeph William 
Wilson in the chair, the Society of Engineers held its fifty- 
fourth annual dinner at the Waldorf Hotel on Wednes- 
day, the16th inst. The Society was singularly fortunate in 
having a distinguished number of guests, including Admiral 
Freemantle, Lieut.-General Hutchinson, and Mr. W. M. 
Mordey, President of the Institution of Electrical Engi- 
neers. Admiral Freemantle responded for the toast of the 
Navy, and insisted upon the factor of safety of a two- Power 
standard ; but he regretted that at the b rate of 
building of battleships, Evgland would, in the course of 
a very-few years, be but a one-power nation, General 
Hutchinson, in responding for the Army, advocated an 
army with a national feeling, and hoped that many civil 
engineers would accept service in the reserve of engineer- 
~ amy as an army could do nothing without engineers. 
— words were +. — by 1X Alexander ae 
w in proposing the iety o' gineers, as’ is 
audience not to at the present de on 
audi be alarmed th depressi 


in ——s as the vast sums spent on the South 
African and Russo-Japanese wars had not yet been 
replaced. London had 


le aleo lately spent 15,000,000%. 
in traffic facilities alone, and this sum had to be made 
. Sir Alexander also hoped that the Council of the 
itution of Civil Engineers would be able to improve 
the status of the engineer, for at the —_ time any- 
body might set up as an engineer ; neither public bodies 
nor anybody else were compelled to consult an engineer 
even when large sums were to be expended, and he 
joined with the President, Mr. Wilson, in hoping 
that the scheme would result in the right men being 
called for consultation whilst the wrong men were left 
out. Mr, Mordey, in repl for kindred societies, 
also spoke on the same subject, but held that en 
must not be a closed profession, whilst the raising of the 
status of the engineer must come from within, and there- 
fore rested lasgely with engineers ves. Mr. Mordey 
was refreshingly enthusiastic when speaking of the posi- 
tion of English engineers in education, energy, and 
ability, and deprecated the croaking to which the nation 
has become accustomed in recent years, 











(Dec. 18, 1908. 


ENGINEERING. 
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THE CHARACTERISTICS OF A 
FOREMAN. 


Stow Ly, almost imperceptibly, but, neverthe- 
less, certainly, a change is taking place in the charac- 
teristics of foremen in mechanical trades. Before 
machinery had so extensively superseded manual 
labour, the primary qualification was superiority 
in handicraft, the others—self-control, adminis- 
trative ability, &c. — being secondary. Thus 
while it was necessary for the foreman to ensure 
the production of the best that his men could 
give at the fullest economy, he often required not 
only to be resourceful in respect of procedure, but 
deft with his hands for the sake of example. Not 
infrequently he had to show the dull or lazy 
workman how to execute work, and had definite 
responsibilities in this direction in connection with 
apprentices. As the name implied, he was first 
craftsman. That interpretation still holds good, 
but it is worth considering whether the order in 
relative importance of the necessary c ristics 
has not been affected by the application of mecha- 
nical methods of manufacture. is it now imperative 
that the foreman should be expert with his hands 
and capable of excelling in all processes all the 
workmen under his charge ? Whether is the work- 
shop, the ~~ ee or the costs department 
the better school of training? To what extent 
should theoretical knowledge be associated with 
practical experience? How far should influences, 
social and otherwise, be enlisted to effect that 

chological change necessary to the cultivation of 

abits of thought differing from those of ordinary 
workmen ? 

We may consider the last question first, as its 
bearing on the subject may not be so readily 
accepted or so fully admitted. The laws of 


‘| economics in their relation to production should not, 


we admit, differ with the standpoint from which 
they are viewed. They should be the same for work- 
men, foreman, manager, or capitalist. But, unfor- 


, | tunately, in practice, the reading or understanding 


of the law is often one-sided or vague, owing to in- 
It is not necessary 
on the present occasion to enumerate fallacies 
entertained by trade-unionists and Socialists as to 
the relative position of capital and labour. Men 
who have freely imbibed such principles find diffi- 


833 | culty in rising above the limitations of sucha school of 


thought. It is not always easy for them to realise 


834| that where capital is sunk in a new tool which in- 


creases the productivity of labour some part of the 


835 = must go to reward capital. Moreover, so long as 


oremen continued trade-unionists, they could not 
exhibit independence, and the employers therefore 
acted wisely in establishing foremen’s societies, 
which conferred on members the superannuation 


gs9|and other benefite they had to forfeit upon sever- 


ing their connection with the trade unions. That 
was a move in the direction of inculcating habits 
of thought different from those of the ordinary 





workmen. But there is the other danger of the 
zeal of the new convert. It is said that workmen 
when promoted to be foremen are less tolerant 
of the failings of their former colleagues than are 
managers or employers. Local disputes on petty 
questions due to this cause have often had serious 
results. It is difficult to see how this can be 
avoided. It is imprudent to damp the ardour of 
enthusiasm ; the e on the worker is dishearten- 
ing, and may be far-reaching. One can only depend 
on the-mellowing influence of time. But it is open 
to inquiry whether a probationary period between 
the Soush and the foreman’s d could not be 
beneficially utilised in this as in other directions. 

In negotiations the foreman stands before the 
employer as the first man, just as in the view of 
the men he is the oversman. He should not only 
realise the duties of labour and the claims of 
capital, but the privileges of labour and the re- 
sponsibilities of capital. It is not easy to balance 
these important interests. It requires a disciplined 
mind, and it were well if the foreman could be 
schooled in this direction. Some employers, owing 
to misunderstanding or lack of experience, occa- 
sionally, perhaps through aggression, set impossible 
tasks, or enforce vexatious conditions ; the foreman 
in such case would be failing in his duty were he 
not almost insistent in arousing the employer to 
the right view or to a sense of justice. More 
frequently the undesirable change comes indirectly, 
in the employer's interest, from the costs or other 
department, and here: protest is readier and more 
easy, although the need for it isnogreater. A fore- 
man should thus have not only the reflective mind, 
but such independence of character as is needed to 
enforce just claims and protests. We fear the 
tendency of the young forenian is to work primarily 
for the favour of the employer, heedless of the fact 
that the best of employers highly appreciate in- 
dependence of judgment and that moral courage 
which enables a man to state to his superior 
unexpected, and possibly unpalatable, but at the 
same time, carefully thought-out, views. Just 
regulation of labour and wage conditions, like truth 
itself, is only arrived at when all opinions are 
considered, and the foreman will better serve his 
employer by a statement of his own convictions 
than by unconvinced acceptance of his employer's 
views. The sooner these considerations are cooled 
the greater will be the efficiency of the foreman, 
and if the expression of these views awakens 
reflection, some gain will be realised. 

But there are many who doubt the expediency 
now of promotion from the bench to the foreman’s 
post. It is contended that the changes in methods 
of manufacture are so radical that there is not now 
the same need for the superior handicraftsman— 
that what is required is a controller, a master of 
method and of organisation. We can only acce 
this contention with the important — that the 
man of thought’ who is to be the ideal foreman of 
the future shall first have had such a practical 
training at the bench as to have acquired a sound 
knowledge of workmanship and a complete sym- 

thy with workmen. Contact is imperative for 
Poth acquisitions ; without them a man cannot con- 
trol men or methods. There is nothing more subver- 
sive of discipline than the ridicule even of one man, 
and it is quickly awakened, and justifiably so, by 
the slightest display of incapacity to do any bit of 
work. We know of one foreman whose future was 
spoiled by insisting on his own ideas in erection, 
which proved more costly, and took more time than 
former practice and the workers’ preference. A 
man cannot be a really efficient foreman without 
being a capable workman. He must, however, be 
more than that, and the elements of development 
are in this direction ; so also are the divergencies 
from unanimity of opinion. 

The workman who aims at being a foreman must 
secure as great a degree of technical and general 
education as is possible to him. If the attendance 
at evening classes involves hardship and _ self- 
sacrifice, “the result is advantageous in the forma- 
tion of character. It is important that he should 
know, for instance, about the qualities of the metals 
used, the principles of mechanics and physics, and 
the whys and wherefores of the details of the 
designs to be embodied in metallic form, as well 
as the elements of machine-tool design and power 
distribution. There are other important studies, 
but these examples suffice. Even in the case of a 
ship-fitter, smith, or forgeman, where manual labour 
obtains still to a large extent, there is need for 
technical training. And in all cases there is 
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possible great gain by the uit of knowledge 
which, although not fansalinale useful, tends to 
eneral culture. This point need not be elaborated 
ere; the development of a disciplined mind will 
be regarded as of great importance. 

Drawing-office experience is equall arson 3 ; 
but the cases are very rare where a foreman who 
has been trained exclusively as a draughtsman has 
been successful ; there is = eet the lack of inti- 
mate knowledge of workmanship. Indeed, it is 
poxsible that a prolonged period in the drawing- 
office may partly unfit for foremanship a man with 
earlier workshop training. The atmosphere of the 
drawing-office, and the psychological conditions 
prevailing, are very different from those obtain- 
ing in the shops. In the one case the problems 
are associated with strains requiring calculation, 
and there is more or less of mechanical method ; 
in the other the difficulties are connected with 
personal idiosyncracies, where conditions do not 
repeat themselves and cannot be standardised. 
In the one instance it is mathematics, in the 
other humanity. A foreman should be able to 
easily read a drawing and to readily discern an 
inaccuracy. This latter raises a point which has 
involved heartburnings between the ype 4 
office and the shops. The duty of the wor 
man, the machineman, is to obey : to follow his 
drawing implicitly. Any other rule would mean 
confusion. But this scarcely holds with the fore- 
man, who from his practical experience in the shops 
and drawing-office ought to be able to. suggest 
modifications which are acceptable, because they 
simplify machining or fitting, or for other reason. 
The foreman who neglects to make, and the 
draughtsman who refuses to accept, such sugges- 
tions fail in their duty. 

There are some firms who only promote men to 
foremanship if they have been in the premium, 
bonus, or costs department. This course is satis- 
factory ; but —_ we must interject the reserva- 
tion as to the duration of service in a department 
which is only an adjunct to the factory. The 
premium-bonus system has proved very satisfac- 
tory ; but there is a tendency to make too much of 
it. The happy mean is difficult to strike, and in 
this, as in many other cases, our ~——> pastime of 
hobby-riding is very pronounced. The card system 
is another case. e have heard of a works where 
there is a staff appointment of a ‘‘ card-inventor.” 
Inventors, to which class belong premium fixers 
andcard and index-makers, are like mothers whose 
goslings are all swans. Where they have uncon- 
trolled sway there is trouble. What is wanted isa 
reasonably good — of premium standards and 
cards, which should be altered reluctantly, and only 
onunquestionablegrounds. Theyshould be operated 
conscientiously. A foreman ought to know the 
system well to be able to restrain and regulate the 
rate-fixer. Men who become imbued with the 
spirit of tha card system sometimes have their 
imagination limited by the four edges of the card. 
That is well for one who is to remain a member of 
the premium-bonus staff, but it is otherwise with a 
foreman. 

The training of the successful foreman should 
thus be composite. He should havea liberal educa- 
tion, although this, fortunately, may be supplied in 
later hee y reading and other means of culture. 
He should have a sound training at his trade in 
the shops ; this is indispensable. Technical train- 
ing is invaluable, and to this should also be added 
some experience in the drawing-office and costs 
department. But to these there must be added 
those qualities which mark men as leaders. There 
is, first, ambition in the truest sense, and the 
readiness to suffer privation in achieving an end. 
This is akin to self-discipline, to the development 
of a well-balanced mind, and, therefore, to a strong 
sense of the relative importance of justice and right. 
These two will enable him to avoid nepotism and 
favouritism—two of the teat pitfalls. This, it 
may be u » is a gospel of perfection ; but it is 
well, once in a while, to aim high. Moreover, we 
are persuaded that employers could do much by en- 
a? tween foremen to a greater 
degree. There are, it is true, foremen’s associations, 
but they are not sufticiently a by the men 
who could profit by them ; nor do they meet often 
enough. Itis important that there should be con- 
sidered at their meetings economic and social pro- 
blems associated with production as well as purely 


technical questions, while visits to works at home and 
abroad should be arranged at frequent intervals. 
Nothing tends more to efficiency in management than 





perfection of system, and many hints in this direction 
could be gleaned by travel. There should be no 
difficulty : one firm might welcome the foremen of 
another in exchange visits, to the advantage of 
both. Even an international exchange on such 
lines might be possible. But in any case there 
can be nothing but advantage from any effort to 
improve the characteristics of foremen. On them 
the economy of production greatly depends. They 
should be exemplary, being first men, as well as 
oversmen, even at six o’clock in the morning. 








THE PATENTS ACT. 

In our last issue we published an article dealing 
more particularly with Section 27 of the Patents 
Act, and we drew attention to some of the ques- 
tions to be considered by the Comptroller when 
dealing with an application to revoke a patent on 
the ground that the patented article or process is 
manufactured or carried on exclusively or mainly 
outside the United Kingdom. Just as we were going 
to press the Comptroller issued a decision in con- 
nection with two of the applications for revocation 
that have been filed. As this is the first decision 
that has been given, and the Comptroller has had 
to deal with several of the questions to which we 
drew attention, we deem it advisable to revert to 
the subject, and also to consider the decision. 

The first application was made on September 16 
last, and applied only for the revocation of Patent 
No. 22,139, of 1900. By agreement between the 
parties a subsequent application was filed on 
October 16 to revoke Patent No. 6455, of 1900. As 
the considerations that applied to the ‘first patent 
applied also to the second patent, the two sets of 
proceedings were consolidated. The invention pro- 
tected by the two patents mentioned is a process o 
manuf ing thin imitation stone slabs or tiles, 
the main feature of the process being that a fibrous 
material, preferably asbestos, is mixed with an 
adhesive substance, such as cement, in the ordi- 


nary mixing apparatus of a paper or cardboard | g! 


works, and is then operated upon by machines used 
in cardboard manufacture. 

The patentee had granted an exclusive license of 
the two patents to a Belgian company, who thus, 
as far as the United Kingdom is concerned, become 
the patentees. This company has set up works 
in Belgium for the carrying out of the patented 
process, and the invention is also in commercial 
operation in France and Germany under licenses 
from the original patentee (Mr. Hatschek) in these 
countries. The patented process is not carried out 
at all within the United Kingdom. The first and 
main question the Comptroller had, therefore, to 
decide was whether the patentees could give satis- 
factory reasons why the process is not carried on in 
this country. If patentees can give satisfactory 
reasons why their inventions are not carried on in 
this country, their patents cannot be revoked either 
under Section 27 or under Section 24(3). The pro- 
vision in each of these sections, which makes the 
giving of a satisfactory reason for inaction by a 
patentee a conclusive reply to any application for 
revocation, was inserted in the Act in order to give 
effect, so far as this country is concerned, to Article 
2 of the additional Act of 1900, to which all States 
that have joined the International Union for the Pro- 
tection of Industrial Property are parties. This 
article provides that patents may only be revoked 
within the States in the Union for non-working 
‘*dans le cas ot le breveté ne justifierait pas des 
causes de son inaction,” which words, in the 
official translation of the Foreign Office, read, 
” — the patentee cannot show reason- 
able cause for his inaction.” Parliament has 
left it to the tribunal dealing with the case to 
determine whether or not the patentee has given a 
satisfactory reason for his inaction. In determin- 
ing the question regard must be had not only to 
the interests of the patentee, but to those of the 
public. The mere fact that it is more profitable or 
convenient to a patentee to manufacture abroad 
than in this country is not, in our opinion, a satis- 
factory reason, and the Comptroller has so decided. 
If such a reason had been held to be a satisfactory 
one, no advantage would be gained in any of the 
States of the Union by legislation under which 


patents can be revoked for non-working; a patentee, | pa 


of his own accord and without legislative pressure, 
will naturally manufacture where it is most profit- 
able and convenient to him. This is what the 
licensees did in the present case, and they have lost 
their patents. This country is now free, unless the 





Comptroller’s decision be reversed on appeal, to 
import the products of the Belgian, French and 
German licensees, and all British manufacturers can 
make and sell articles according to the patented 
process. 

It ap from the Comptroller’s decision that 
the Belgian company obtained their exclusive 
license under the British patents in the month of 
January, 1906, but that before that month they 
had commenced to erect a factory in Belgium. 
This factory commenced work in April, 1906. The 
evidence also shows that whilst the factory was 
under construction the license under the British 
patents was being negotiated, and the question of 
supplying the British market from the Belgian 
factory was then taken into account in the con- 
struction. The licensees argued that in conse- 
quence of the erection of this factory they have 
always been, and are now, in a ition to meet 
all demands in the United Kingdom for art‘cles 
made in accordance with the patented process ; 
that the factory has been sufficient to enable them 
to deal with the whole of their trade, home and 
foreign ; and that if the patents were revoked and 
factories were established in the United Kingdom, 
it would not be possible to produce the articles 
made according to the process as cheaply as 
is now done in Belgium, France, and Germany, 
owing to the cost both of labour and materials ; 
and that the gocds could not therefore be supplied 
to the trade and public at such low prices as are 
now offered by them, or as could be offered by the 
French and German licens3es, were they free to 
import into this country. The licensees also 
asserted that the erection of the factory had tem- 
porarily depleted their coffe:s, and that they could 
not afford to erect another factory in this country. 


f|The proportion of slabs manufactured in the Bel- 


gian factory which comes to the English market 
was stated to be one-sixth of the total amount of 
the sale everywhere, and about one-half of what is 
not imported into England is consumed in Bel- 
um. 

On the evidence the Comptroller says he can find 
no good ground for coming to the conclusion that 
there is any inherent reason why the patented 
process should not be carried on commercially in 
this country. It is already so carried on in Bel- 
gium, France, and Germany. The contention of 
the licencees that the cost of materials is higher 
in this country is not borne out by the evidence, 
for there is little, if any, difference in the prices at 
home and abroad of the materials used, or in the 
facilities for obtaining them. The contention that 
wages are higher in this country, and that the 
extra charge thus thrown on the cost of production 
would prevent the process being profitably carried 
out, is also not proven. The licencees do not 
give details of the wages they pay to their men, 
about 90 per cent. of whom are unskilled labourers, 
but content themselves with the general allega- 
tion that wages are lower in Belgium. The 
Comptroller does not regard this unsupported 
statement as a satisfactory reason, or, indeed, as an 
insuperable bar to the introduction of the industry 
to this country ; for, in his opinion, if such a reason 
is to prevail, it is very difficult to understand how 
many industries which are carried on successfully in 
this country continue to be so carried on. 

It was also urged on behalf of the licensees, as a 
proper matter for the consideration of the tribunal 
dealing with these cases, that at present, and for 
some years to come, the Act will have a retro- 
spective effect ; and that if patentees, whose patents 
were granted prior to the passing of the Act, have 
been somewhat slow in apprehending their duties, 
the Court should deal with them with greater 
leniency than with the patentees who took out 
their patents after the passing of the Act. The 
Comptroller, in dealing with this part of the 
patentees’ contention, points out that the Act 
contains a considerable number of provisions 
which materially improve the position of existing, 
as well as that of future, patentees, and that if he 
interprets the Act in the manner the patentees 
desire, it will have the effect of lengthening the 
time allowed inventors in which to start working, 
and that there is nothing in the Act to justify him 
in doing this. It was aleo contended for the 
tentees that the object of Section 27 being 
merely to bring about the establichment of new 
industries in this country, a patent may not be 
revoked under it unless it can be shown that the 
revocation will lead to the establishment of such 
new industries. In the present case it seems to the 
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Comptruller impossible to say that a new industry 
will not be established in this country where no 
royalties will be payable in respect of the carrying on 
of the process; but even if no such industry be started 
here, the revocation will undoubtedly have one 
beneficial result, for it will free the trade in the 
patented article and enable the French and German 
licencses to import it freely into this country, the 
effect of which may very possibly be to reduce its 
price, and, whilst in no way preventing its import- 
ation from the Belgian factory, will give purchasers 
an opportunity of selecting for themselves between 
the articles manufactured there and at other 
foreign factories. The object of the section, as we 
have on previous occasions pointed out, is to put a 
check on the practice, which prevails very exten- 
sively, of taking out and miintaining patents in 
this country, not with any intention of working 
them here, but with the object of preventing the 
patented articles from being manufactured here, 
and from being 7 by any other parties than 
the patentees. olders of British patents who 
have adopted this dog-in-the manger policy will 
receive a severe shock. 

The decision with which we are dealing does not 
go into the question as to what is meant by 
** manufactured or carried on mainly outside the 
United Kingdom.” We are told that German 
chemical manufacturers are starting works in this 
country, and intend to commence operations with 
two chemists and about fifty workmen. These 
numbers are insignificant compared with the 500 
chemists and 18,000 workmen they employ. Will 
the Comptroller regard factories so started, with 
the evident intention, not of complying with the 
spirit of the law, but only to make a pretence of 
complying, and obviously incapable of supplying 
the demand in this country, or even mainly, as 
evidence of intention to manufacture the patented 
article, or to carry on the patented process, within 
the United Kingdom to an adequate extent ? 

The licencees in the case reported also relied, 
to some extent, oa advertisements they had 
inserted in various journals, intimating that they 
were desirous of disposing of the patents, or 
of entering into a working arrangement with 
firms in this country likely to be interested in 
the process covered by the patents. They also 
caused offers to sell the patent rights, or to 
grant licenses, to be made by letter to various 
firms. Many foreign patentees have, during the 
last few months, taken exactly similar proceed- 
ings. We have before now pointed out that, 
in our opinion, such procedure was, in itself, 
useless, and that a patentee who imagined he 
was complying with the law by the insertion 


of a few advertisements was going to suffer 
one day a grievous ‘disappointment. e Comp- 
troller takes up a very tm stand on this point. 
He says that it seams to him im ible to 


hold that a patentee can relieve himself of the duty 
of manufacturing in this country by the mere in- 
certion of advertisements at any time, and the 
sending round to manufacturers of a few circulars. 
The licencees had inserted advertisements, and had 
caused letters to be sent to manufacturers who, 
with one exception, were brick-manufacturers. The 
invention, so far as we can see, is not one likely to 
interest brickmakers. The Comptroller also points 
out that the advertisements were not inserted, nor 
the offers made, until very near the expiration of the 
my of grace allowed by the Act; and, even if they 
ad attracted the attention of persons who might 
have been willing to work the process, the favt that 
only a month of the year of grace remained unex- 
ired would naturally make manufacturers less will- 
ing to enter into arrangements with the patentees. 
For anyone acquiring the patent rights would ba in 
no better position to defend the patents against 
applications for revocation than that which the 
patentees themselves, from whom he bought them, 
possessed. Again, Mr. Hatschek could not have 
granted a license without contraveniog the terms of 
his license to the Belgian company, inasmuch as 
he is precluded by it from granting anyone else a 
license in regard to this manufacture in Great 
Britain and Ireland, and the effect of the sale 
to any British manufacturer by him and the Bel- 
gian company would have been to close the British 
market to the Belgian company—a more serious 
result than the revocation of the patents would 
seem likely to entail on them. 
At the end of his decision, the Comptroller says 
that, having come to the conclusion that the patents 
should bs revoked, the only question arises whether 





he should revoke them forthwith, or, as he is author- 


' ised to do under Sub-Section (b) of Section 27, after 


a reasonable interval, to be specified in the Order. 
He cannot think that any —— would be 
gained by allowing such an interval. The only 
step alleged to have been taken by the licencees 
with a view to compliance with the requirements of 
the section, before the application for revocation, 
was the issue of the vagus and futile advertise- 
ments and offers above referred to. If he were 
to allow any further opportunity to the licencees 
to comply with the requirements of the law, he 
would * establishing a precedent, the practical 
result of which would be to encourage patentees 
to defer compliance with the requirements of the 
section until applications were made to revoke 
their patents. The Comptroller, therefore, orders, 
subject to an appeal to the Court, that both 

tents be revoked forthwith, and that the 
icencees pay to the eg in respect of the 
costs of his application the sum of forty-five guineas. 





RANGE-FINDER TESTS IN AMERICA. 

In view of the articles upon short-base range- 
finders which have recently appeared in our 
columns, the results of some exhaustive tests of 
instruments of this class, recently carried out by 
the United States Artillery Board, will be of con- 
siderable interest to our readers. The object of 
the tests was to determine the best self-contained 
range-finder for use on low sites, with a view to 
its adoption as a standard instrument by the 
United States Army. A very broad specification 
of the desirable features was drawn up, but it 
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and in their instrument by excusing themselves 
from having a representative present, and certify- 
ing in advance their acceptance of the decisions of 
the Army Board. The trials lasted a fortnight, ver 
large numbers of observations being taken wi 
each instrument under various conditions of fixed 
and moving objects, daylight, night, &. The 
ranges were generally up to 9000 yards, which is 
near the useful limits of such instruments, but ob- 
servations were also made up to 11,500 yards, or 
over six miles, Every care was taken to eliminate 
the personal equation by averaging the readings of 
many observers, composed of soldiers, officers, aud 
the mauufacturers’ representatives. We regret 
that we have no space to reproduce the com- 
p'ete results in detail, but they are to be found 
in the current number, Vol. xxx., No. 3, of the 
Journal of the United States Artillery. They occupy 
many pages of the journal in question, and show 
an overwhelming superiority of the Barr and Stroud 
instrument over its competitors. The appended 
diagram, which we take from the same publication, 
demonstrates this with equal force. It is a case of 
‘one first and the rest nowhere” for all ranges 
over about 6000 yards. At this range the Barr and 
Stroud range-finder gave, as the curves show, the 
distance of th» object correctly within 2 per cent. 
This means a1 uncertainty of only 120 yards in the 
range of an object nearly three and a half miles 
away. The next best instrument was 180 yards 
out, or 50 per cent. more inaccurate. 

At greater distances the superiority of the British 
instrument became even more strongly marked. At 
10,000 yards, or nearly 5} miles, its error was well 
under 300 yards, while its nearest competitor was 
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was distinctly stated that the test was to select the 
best possible instrument of this kind for the ser- 
vice, and that any means whereby this end could 
be effected would be considered by the Board. 
Three firms entered for the competition—namely, 
Messrs. Barr and Stroud, of Glasgow, Messrs. 
Bausch, Lomb, and Saegmuller, of New York, and 
Messrs. Warner and Swasey, of Cleveland, Ohio. 
Messrs. Barr and Stroud submitted a standard 9-ft. 
range-finder which they had in America at the time, 
and which was accepted for trial, although not con- 
forming to the specification in minor details. The 
Bausch, Lomb, and Saegmuller Company were re- 
presented by three instruments made in Germany, 
of which only one, a 24 metre instrument, was used 
till the end of the tests. The range-finder of 
Messrs. Warner and Swasey was 9 ft. in length. 
All the three were on the ‘‘ coincidence” principle.” 
The various makers were asked to have representa- 
tives present throughout the trials, who should 
make some of the observations with their respec- 
tive instruments, and certify at the conclusion of the 
experiments their satisfaction with the tests. 
Nothing could have been fairer than the condi- 
tions laid down, and, in fact, Messrs. Barr and 
Stroud showed their confidence both in the trials 











650 yards out in the same distance, and the American 
instrument was yards out. The Barr and 
Stroud instrument maintained a wonderfully con- 
stant correctness right up to the extreme dis- 
tance tests. Looked at purely as a piece of optical 
and mechanical work, it is really extraordinary 
that the apex of an isosceles triangle, having a 
three-yard base, and sides six miles long, can be 
located within 34 per cent. This is what the range- 
finder does, however, and it is, moreover, perfectly 
efficient in the hands ‘of a person who has never 
seen such a thing before. ith all its precision, it 
is not delicate, and will withstand very considerable 
rough treatment without damage. 

As could only be expected from the results of the 
tests, the United States Army Board recommend 
‘* the adoption of the Bair and Stroud self-contained 
horizontal base range-finder as the standard range- 
finder for rapid-fire guns, and the emergency range- 
finder for direct-fire guns of the primary armament 
on low sites, and for use at battle and fire- 
commander's stations on low sites,” provided 
certain minor modifications are made. The Board 
also wish to test the invert-image type further, 
and though Messrs. Barr and Stroud are not 
the makers of this type, it is recommended that 
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they should be given the order for such an in- 
strument, because of the excellence of their 
other range-finder work. Should they not supply 


a range-finder of this type, the instrument should | regard 


be obtained from Messrs. Bausch, Lomb, and Saeg- 
muller, and mounted on a Barr and Stroud pedestal. 
The latter firm are to be highly congratulated at 
the success they have secured in this very impor- 
tant series of trials. 





THE VOISIN AND THE WRIGHT 
AEROPLANES: 

Dugine the past months there has been much 
discussion as to the respective merits of the Voisin 
and the Wright aeroplanes. The bulk of this dis- 
cussion has m superficial, the gentlemen who 
have aired their views having contented them- 
selves with basing somewhat hasty conclusions on 
single features at a time. No comprehensive dis- 
cussion of their relative advantages has been pos- 
sible until quite recently, due to the fact that suffi- 
cient data have not hitherto been available. We 
have, at one time and another, ourselves indicated 
points of superiority in one or the other of the 
machines, but, in the main, have confined our- 
selves to the practical bearing of the two designs. 
It has been left for Mr. F. W. Lanchester to 
make the first complete comparison between 
them, aided by a personal inspection of the ma- 
chines, and by data collected from their builders 
and users. 

Mr. Lanchester embodied the results of his in- 
vestigation in a paper read, on the 8th inst., 
before the Aeronautical Society of Great Britain. 
In this the author first describes the machines, and 
then proceeds to discuss their several features. He 
points out that the Voisin machine carries about 
1 cwt. in its chassis—a very necessary appendage, 
which in the Wright machine is lacking. With 
regard to power, the velocity of the Voisin machine 
is about 10 per cent. greater than the Wright, but, 
reduced to a snubeouile basis, the Voisin machine 
has about 28 per cent. excess power. The effec- 
tive pitch of the propeller, as given by the dis- 
tance travelled, divided by the number of revolu- 
tions, is calculated by the author as 9 ft. to 9 ft. 
6 in. for the Wright, and 3 ft. 7 in. for the Voisin 
machine, the slip in the latter being very con- 
siderable. The diameter in terms of the effective 
eS in the two cases is:—Wright 0.88, and 

oisin 2.1. The efficiencies of propulsion with 
these pitch ratios Mr. Lanchester gives as 0.68 
and 0.54 respectively. Deducting, in the case of 
the Wright machine, for the chain-drive, the effici- 
encies may be placed at 0.54 for the Voisin and 
0.63 for the Wright machine. In the accompany- 
ing table are given the particulars of the machines 
and some of Mr. Lanchester’s calculated results. 





Voisin. Wright. 
Weight with aeronaut on board 1540 Ib. 1100 Ib. 
Total supporting surface. . ° 535 eq. ft. 500 sq. ft. 
». Vertical surface .. oe e _ 
Ordinary maximum velocity . 45 miles per 40 miles per 
hour hour 
Aspect ratios és ea es 5 6.2 
Propellers, number oe a 1 2 
pa diameter wa ie 7 ft. 6 in. 8 ft. 6 in. 
pd effective pitch ae woe ¥ oe fs 
- gear ratio .. — 10 : 33 
Motor, number of cylinders 8 4 
-. oa Be in 4.35 in. by 4} in. by 4 in. 
4.16 in. 
Motor, weight ues ee 265 Ib. 200 Ib. 
» revolutions (normal) 1106 1200 
» BH.-P. (normal) .. “a 49 24 
Foot-pounds developed by motor 
per revolution .. ve a 1550 708 
Feet traversed per revolution .. 3.6 2.9 
Efficiency of propulsi otal) .. 0.54 0.63 
Pounds thrust (calculated) a 230 Ib. 155 Ib, 
Maximum weight sustainable 
(calculated) és ms eet 1720 Ib. 1300 Ib. 
Gliding angle (calculated) . 7 deg. 40 min, 7 deg. 
” ” 9 deg. 7 ” 


oor emer Se . 
ae Pa estimated actual, 
F. W. Lanchester) .. Sdeg. 32min. 7 deg. 42 fhin. 
Aerodynamically, Mr. Lanchester considers the 
Voisin machine slightly inferior to the Wright, 
as shown by the difference in gliding angle. This 
is perhaps due to the smaller aspect ratio and the 
greater skin friction, &c., in the Voisin machine. 
With regard te longitudinal stability, the author 
points out that the Wright machine is, from its 
very design, unstable in flight, while in the Voisin 
machine automatic stability seems to have been at 
least partially secured. e extent to which this 
has been accomplished is still undecided, since the 
full-size machine has never been properly tested 
with regard to this point. en length of the 
Voisin machine seems to be ft. The author 


concludes by stating that from the aerodonetic 


standpoint the Voisin machine has the advantage, 
as containing more of the features that will be 
embodied in the flying-machine of the future. With 
to the difference noticeable in the quality of 
construction, Mr. Lanchester considers that the 
Voisin machine has, at least, some pretensions to be 
considered an engineering job. The Wright machine 
he considers of rudimentary character and aggres- 
sive simplicity ; he adds, however, that ‘it ap- 
pears not to come to pieces, but continues to fly 
day after day without showing any signs of weak- 
ness or disintegration.” 





THE PHYSICAL SOCIETY ; 
EXHIBITION OF APPARATUS. 

Tue fourth annual exhibition of electrical, 
optical, and other physical apparatus, a ed by 
the Physical Society, was held in the Royal College 
of Science, South Kensington, last Friday evening. 
Mr. W. R. Cooper, M.A., the senior secretary of 
the Physical Society, to whom the initiative of the 
exhibitions is due, is to be congratulated upon the 
success of these meetings, which bring the scientist 
and the instrument-maker into direct contact. 
Visitors arrived before the appointed hour, 7 P.M., 
and crowded the rooms at times, although ample 
space had been provided. The exhibition was very 
well stocked with novelties ; electrical apparatus pre- 
dominated, and instruction in science was especially 
cared for. The catalogue grouped the exhibits 
in alphabetical order ; we follow this arrangement. 

The Cambridge Scientific Instrument Company 
had a most instructive show. The Cambridge ex- 


tensometer, the Callendar and Barnes continuous- | p 


flow calorimeter, the Féry radiation pyrometer and 
Joly’s differential steam-calorimeter have already 
been described in our columns, though not all in 
their latest modifications. The new meldometer 
of Professor Joly, of Dublin, embodies several 
clever devices. The instrument is to serve for the 
determination of the melting-points of substances 
which are available only in very small samples that 
must not be destroyed. The instrument consists 
essentially of a microscope and an electrically- 
heated strip of platinum, held by pivoted jaws. 
The specimen is placed on the strip in the field of 
the microscope. As the strip expands, one of the 
forks holding it taps against a micrometer screw, 
which the observer turns back until he does not 
hear the ta ping any more, while watching the 
specimen. tr e friction focussing of the micro- 
scope is due to Mr. Keith Lucas, of Trinity 
College. There is no rack, simply a_ steel 
wheel held down by band springs upon a steel 


strip. 

The moving plate slide of Major Darwin and 
Mr. Whipple is especially designed for record- 
ing time-curves for the Kinthoven galvanometer 
and similar apparatus, and the time-scale is 
altered in a very simple manner. The photo- 
graphic plate is held, in a cupboard, by a carrier, 
which is drawn upwards by strings attached to a 
piston, which descends under the force of gravity 
in an oil cylinder, mounted outside the cupboard. 
The piston is hollow, and can only sink when the 
oil escapes through a valve at the top of the piston, 
which is opened and closed at will ty the aid of a 
micrometer-head. Thus the motion of the plate 
may be adjusted between 0 and 6 cm. per second. 

he reading microscope of the Cambridge Com- 
pany is an instrument by which the engineer may 
check his gauges. A horizontal tube has a slow 
traverse of 40 millimetres, divided to read to 0.01 
millimetre on a micrometer-head. The microscope, 
provided with cross-lines and the Lucas slow-motion 
mechanism, can be clamped at any point of the 
length of the tube and at any angle, horizon- 
tally or vertically. The object is supported on a 
small sliding table, with a centering adjustment, and 
the whole instrument can be mounted on a tripod 
for use as a cathetometer. 

The Méker burners and furnaces exemplify how 
so simple and long-tried a device as the Bunsen 
burner can still be perfected to a truly remarkable 
efficiency in the simplest manner. The Méker 
burner resembles an ordinary Bunsen burner, but 
opens out in calyx fashion, and a cylindrical cap 
is fitted over the top. This cap is closed by a 
grid built up of nickel strips, 0.4 in. in width, 
placed edgeways, so that the gas has to pass 
through a number of square holes, 0.4 in. long. 
Even the hottest flame is not likely to strike back 
through this grid, while it may strike back through 





wire-gauze, e gas and air-inlets are so propor- 


tioned that a very complete combustion, and a 
mass of flame—not a cone—result. The proof of 
this is that a platinum foil held in the longitudinal 
axis of the flame is raised to high incandescence. By 
a burner fitted with its cap into the lower portion 
of a small furnace containing a crucible, a lump of 
copper was easily fused. In another furnace the 
burner was combined with a blow-pipe, and the 
gases tert. yo through the ges surrounding 
a horizontal cylinder of fire-clay ; in this cylinder 
platinum could be fused. 

We can only indicate the principle of another 
novelty whose working the Gambridge Company 
demonstrated—the oscillograph of Mr. Abraham, 
of Paris, a pupil of Blondel. Within the field of 
two permanent magnets is suspended a rectangular 
frame of aluminium carrying in its centre a concave 
mirror, 8 millimetres in diameter—an unusually 
large size for such instruments. Surrounding this 
frame is a statio’ laminated core, forming a 
closed circuit, wound with a field coil. This coil 
is in series with a condenser for determining poten- 
tial. In another similar instrument the stationary 
coil forms the secondary to a transformer connected 
with the source of current, the frame itself being 
deflected by this secondary. The two instruments 
are mounted behind a triangular glass prism 
which is rotated by a wheel between the pole- 

ieces of an electro-magnet fed from the source. 

e prism is in the focus of a parabola to which 
several plane mirrors are tangential. A lamp 
throws beams of light on the two oscillograph 
mirrors, and by reflection from the prism and the 
plane mirrors the potential and current curves are 
rojected on a screen. The instrument operated 
splendidly. 

Captain Sankey’s machine for rapidly testing 
steel and other metals, exhibited by Messrs. Casella 
and Co., hasalready been described. 

The novelty of Messrs. A. C. Cossor, Limited, 
was the A. T. Rose vacuum-pump for high vacua. 
It is a vertical piston pump, worked by a small 
electric motor through a belt-pulley, the piston 
being operated by an electro-magnet outside the 
barrel ; the piston has no mechanical connection 
through the cylinder. The machinery moves the 
solenoid surrounding the barrel up and down, and 
thus works the piston, which allows the oil to circu- 
late through a valve; the barrel and the cylin- 
drical oil reservoir are hermetically sealed. It is 
claimed that a vacuum of 0.0001 millimetre can be 
obtained, and that the pump will run for months 
without requiring attendance. The pump is recom- 
mended for glow-lamps, but would not answer in 
cases where oil vapours would be detrimental. 
The tantalum wave-detector of Mr. L. H. Walter, 
M.A., is a small sealed glass cup, containing 
mercury, into which a platinum wire dips, while a 
fine tantalum wire just touches the mercury surface. 
There were also shown the Lodge valves for heavy 
high-tension currents. These are glass bulbs, 5 in. 
in diameter, provided with a spiral aluminium 
anode and an iron-wire cathode, protected in an 
extension of the bulb by a copper sheath. 

Messrs. J. H. Dallmeyer had taken commendable 
pains to illustrate the manufacture of high-class 
photographic, stigmatic, and portrait lenses of Jena 
and other glasses, and exhibited a variety of new 
cameras. The ‘‘ Correspondent’s,’: ‘‘ Naturalist’s,” 
and other types of telephoto-cameras are fitted 
with the ‘‘Adon” lens attachment, which allows the 
scale of magnification to be increased simply by 
screwing out the extension. A ‘‘ Studio” camera, 
provided with a 3A lens of 16 in. focal length, work- 
ing at {/4, was on view, to illustrate that the same lens 
will give intense central definition or softening of out- 
line. In the ‘‘ Penric ” camera (E. Wuensche type) 
the fork supporting the lens and bellows is 4 mag- 
nalium casting, and the film-holding and winding 
arrangements are particularly perfect. In the 
‘* Ledon reflex” camera the exposure can accurately 
be timed to so second. 

Among the exhibits of Messrs. Elliott Brothers 
the new reflectoscope lantern for the projection on 
a screen of opaque objects, photographs, diagrams, 
the hand, any objects in true form and colour, 
claims first attention. Practically it is merely a 
powerful lantern provided with an extra plane 
mirror, outside the lantern and oblique to the 
longitudinal axis of the beam. The ser to be 
projected is placed in a frame or simply held in 


the beam; the mirror throws the image on a lens 
which at once shows the reflected image, ed 
up to 800 diameters, on the screen. No prepara- 





tion is required and the object is not inj . 
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The other novelty was Baillie’s testing apparatus 
for liquid fuels adopted by the Royal Automobile 
Club as standard apparatus for testing motor-car 
fuels. While, as a rule, density and boiling points 
are determined, volatility, one of the most important 
factors, has not se far been tested for. The boiling- 
point does not indicate the relative value of a 
motor-car fuel. Alcohol boils at 78 deg. Cent., 
heptane at 98 dey., and the latter is an ideal fuel, 
while alcohol can only be used when combined 
with a vaporiser. The apparatus of Mr. G, H. 
Baillie, of ‘Westminster, consists of a few glass 
tubes fitting into a small wooden case, 2 ft. high. 
The petrol to be tested is poured through a funnel, 
which opens out through a wider inclined tube into 
a spherical bulb, from which the liquid flows down 
into the main tube, on which a scale is fixed. This 
tube is closed below by a stop-cock ; above the stop- 
cock a side tube enters, smaller in diameter, whose 
mouth is turned downward. This tube is joined 
outside by rubber tubing to a pair of bellows, which 
must be tight. When the bellows are pressed 
down, air is sent up the petrol-tube and churns the 
liquid, whose vapours fill the sphere above and 
escape ; the oblique filling-tube mentioned does 
not allow any spray to escape. The bellows are 
first worked until one-twentieth of the liquid is 
evaporated ; as a rule, two strokes will suffice for 
this purpose. The strokes are then continued, 
and the air volume required to evaporate the liquid 
is ascertained by counting the number of strokes. 
The test is then repeated, either with a standard 
fuel—for which the Royal Automobile Club has 
adopted: heptane—or with a sample of the same 
petrol. The apparatus is, in fact, chiefly intended 
to facilitate the control of the purchase of petrol 
under contract. During the test the cylindrical 
jacket surrounding the tube is filled with water, to 

eep the temperature steady. As two comparative 
tests occupy only about 20 minutes, this very 
simple method is independent of barometer and 
thermometer. The Automobile Club has decided 
to disregard. in the tests, the first and the last 
twentieths of the liquid, as they contain the very 
volatile and the very heavy hydrocarbons, rarely 
absent. From what we have said, the test might 
be thought to be of the rough and ready kind, 
since the air volume is measured merely by counting 
the number of bellows strokes. Mr. Baillie’s 
curves are, however, in very fair ement with 
the distillation curves of the many liquids he has 
submitted to both these tests. 

Most of the other exhibits of Messrs. Elliott have 
already been noticed on previous occasions. The 
‘* Century ” testing set and ‘‘ Century” main tests 
set are favourite instruments ; a new D’Arsonval 
galvanometer belongs to this type. The leakage- 
indicator determines the insulation of mains and 
can also be used on alternating-current circuits 
The P. P. high-precision wattmeter for alter- 
nating currents is of the dynamometer type, 
but contains only two coils (instead of the usual 
three), the moving coil swinging outside the fixed 
coil, which is of spherical form. The improved 
disposition of the windings affords greater efficiency. 

Messrs. Everett, Edgcumbe, and Co , Limited, 
exhibited the new high-tension electrostatic volt- 
meter of Mr. Jona, of Milan. An insulating tripod 
supports a cylinder of glass about 1 ft. in diameter, 
filled with oil ; under the bottom is a metal plate, 
from which a charging terminal projects downward, 
and the bottom is lined inside with tin-foil. The 
induced charge attracts an aluminium cylinder, 
suspended several inches above the bottom and 
surrounded by an aluminium shield. The (very 
small) motion of the cylinder is read off on a pivoted 
lever, swinging over a graduated arc. This lever is 
weighted by one of two jockey-weights for a range 
of about 12,000 or 60,000 volts. The scale is open, 
the action dead-beat, and the instrument is quite 
shielded from stray fields. In the Hamilton multi- 
cellular electrostatic voltmeter the case is entirely 
insulated from both poles, and the whole instru- 
ment placed within a metallic case. The direct- 
reading resistance-bridge for laboratory and shop 
work, a box, about 1 ft. cube, has a slide-wire 
of a resistance of 1000 ohms. A portable potentio- 
meter, self-contained, with Clark cell, &., is 
recommended for checking voltmeters, &. The 
universal photometer of Mr. Trotter, noticed last 
year, has been improved by fixing two little lamps 
—one as 4 candle-foot standard, the other as 4 
candle-foot standard—to the lid, and has been made 
most handy. 


Messrs. Gallenkamp and Co. exhibited apparatus 





for determining the coefficients of expansion of 
liquids and of gases and specific heats, and for de- 
termining the storage fe wae of petrol and other 
volatile liquids. They showed cheap electric fur- 
naces for temperatures of 1000 deg. Cent., suitable 
for black-body experiments and for annealing steel 

previous to their magnetic testing. Messrs. 
Gambrell Brothers demonstrated the use of the 
lantern of Mr. J. Paley Yorke, of the Poplar School 
of Engineering. Magnetic lines of force were, for 
instance, illustrated in the usual way, iron filings 
being strewn on a glass plate covering the et 
or dynamo pole-pieces ; the sucking-in of the lines 
into an iron ring placed within the field, and their 
distortion arising when an armature coil, bearing 
current, replaced this ring, were easily demon- 
strated. 

Messrs. J. Griffin and Sons exhibited platinum 
resistance thermometers (for taking superheater tem- 
peratures, e.g.), of the yp worked out by Dr. Haagn 
at the works of Mr. W. C. Heraeus, of Hanau. 
The fine platinum wire is coiled about a quartz 
rod, and a fine sheath of quartz tubing is fused on 
the rod and coil. The leads, of gold wires, are 
surrounded by a wider quartz tube. This type of 
thermometer stands abrupt temperature changes. 
The quartz-glass mercury-lamp of Kiich and 
Retschinsky consists of the anode and cathode 
bulbs, which are different and both inclined, and 
the horizontal vapour-tube proper. The different 
shape of the electrodes is required to secure con- 
tinuous burning, as the same amount of vapour 
must be generated at the two electrodes. The 
cathode bulb joins the tube by a narrow neck, and 
is partly filled with mercury, and both the elec- 
trodes are cooled by bent-metal band radiators. In 
the similar Arons lamp the mercury is replaced by 
an amalgam containing, in addition to mercury, 
lead, and bismuth, small quantities of zinc and 
cadmium ; the lines of these five metals flash up in 
succession as the potential is increased. 

Messrs. A. Hilger, Limited, showed several 
further perfections of their beautiful spectrographic 
apparatus. The Hilger wave-length spectroscope 
is of the constant deviation type; to the one face 
of the prism is fixed a Thorpe film replica grating, 
and wave-lengths are directly read off within one 
Angstrém unit on the long spiral drum of alu- 
minium. The quartz cpaciocenne® gives the whole 
spectrum between wave-lengths 8000 and 2100 in a 
length of 210 millimetres on an ordinary photo- 
graphic plate. The plate can be screwed up and 
down in its box frame so that half a dozen spectra 
can be photographed above one another on the 
same plate. At the back of the box is a small 
electric lamp, by the light of which an accurate 
Angstrém scale is printed by contact over each spec- 
trum. This instrument represents one of the new 
spectrographs for the ultra violet. The attachment 
to be screwed into a telescope for stellar spectro- 
scopy comprises a prism of dense glass and a little 
ras prism in front of it, which is turned into 
position to give a direct image of the star. A photo- 
measuring micrometer for spectrum plates was also 
shown, as well as another echelon spectroscope of 
20 plates, each 15 millimetres in thickness, dia- 
meter of object glasses 2 in., and focal length 22 in. 

The India-Rubber, Gutta-Percha, and Telegraph 
Works Company, Limited, exhibited the Appleyard 
conductometer and conductivity bridge, very con- 
venient direct-reading instruments of the bridge 
type, designed for measuring the percentage con- 
ductivity of copper-wire of 95 per cent. conductivity, 
and more, and of short rods of steel and any other 
metals or alloys. The former instrument compen- 
sates for the small differences of mass and diameter 
usually occurring in the samples tested. Mr. E. 
Raymond Barker had fixed up a small station to 
demonstrate the working of his two-tone trans- 
mitting system of inductive signalling. He pro- 
duces two musical notes, corresponding to the 
Morse dashes and dots, but having the advantage 
that his dash does not require a longer contact than 
his dot. Gott fault-searcher coils, resembling in 
appearance a common plane and containing a coil 
and a condenser, are used in applying this system, 
which is particularly intended to carry on com- 
munication between a cable-ship and a submarine- 
cable station during the making of the final joint 
and splice of a cable repair. The system has 
carried inductive signals of the Silvertown Company 
over a distance of 60 miles. 

Mr. Hans Knudsen, of the Scientific Engineering 
Company, Queen’s-road, Battersea, demonstrated a 
new system of transmitting pictures by means of 


wireless telegraphy. The gelatine plate is strewn 
with fine iron fili exposed in the usual way, the 
unexposed gelatine dissolved out, and a negative in 
iron filings is obtained in this way; a gelatine 
negative may also be produced with horizontal 
ridges, which are lamp-blacked. This plate is put 
in a frame, to which an electric motor imparts a 
reciprocating motion. A style fixed above the plate 
gives a spark when leaving a particle of iron ; the 
waves of these sparks are received by an aerial and 
a similar apparatus actuated by a motor running in 
synchronism with the first. ere is an ordinary 
coherer, which takes up the first spark and starts 
the receiver, and a special coherer consisting of a 
rotating steel disc and a tapper. In order to main- 
tain synchronism the transmitter and receiver- 
frames are stopped at each end of their travel, while 
the motors go on. The iron-filing photograph is 
said to bear about six operations; the style, of 
course, carries some filings with it, and the inven- 
tion is, so far, in the initial stage, 

Marconi’s Wireless Telegraph Company showed 
a new instrument styled a multiple tuner, which 
also measures the wave-lengths of transmitted and 
received si and the distance between the 
stations. e limits of wave-length are 300 ft. to 
8000 ft.; the coupling can also be altered at will. 
The instrument is a closed box, on which five 
milled heads are seen, for the aerial tuning-con- 
denser, the intermediate tuning - condenser, the 
detector tuning-condenser, the aerial tuning-induct- 
ance, and the tuning-switch. The intermediate 
circuit consists of two equal inductances connected 
in el to the intermediate tuning-condenser. 

essrs. Nalder Brothers and Thompson, Limited, 

showed an improvement of their ‘‘ ohmer” insula- 
tion-testing set. When the correct ure is 
given by the magneto-generator, which the observer 
turns, a vibrating reed is started, and the new 
boxes, weighing only 14 Ib., are fitted with two 
such vibrators, responding to pressures of 500 and 
1000 volts. The teleth ters of the same firm, 
also very handy, are especially designed for refri- 
gerator plants and cable oil-tanks ; the voltmeter 
can be ay from a small hand-generator. 

Messrs. Newton and Co. exhibited a universal 
optical bench fitted with the Cheshire projec- 
tion polariscope, spectroscope, and colour-mixing 
device. Only a short nicol is required, and colours 
were easily mixed in the demonstrations by shifting 
prismatic wedges in a frame, so as to make the three 
separate colour discs overlap. Mr. F. Cheshire’s 
optical eye was also shown. The Clay wave-ripple 
apparatus is a trough filled with water, in which, e.g., 
a lenticular slab of glass is just covered by the 
water; the ripples, produced by an electromagnetic 
vibrator, are then retarded by friction on the glass, 





which is supposed to illustrate refraction. The 
sun-dial globe of Professor R. A. Gregory is a 
terrestrial globe made in pottery, and fixed on a 


pedestal. 

Mr. Robert W. Paul demonstrated the work- 
ing of the Irwin hot-wire oscillograph and of 
Mr. B. S. Cohen’s vibrating wire interrupter. 
This latter instrument does more than those of 
the Wien type. The electromagnets are mounted 
above the stretched steel wire, and under it are 
two mercury cups, into which contact wires dip ; 
these cups can separately be screwed up and 
down. wo oscillating circuits can be combined, 
so as to obtain a sustained high-frequency alter- 
nating current, and some remarkable photographs 
of compound waves, elucidating the problem of 
ttelephone currents, were to be seen. Mr. Paul 
further exhibited a Harris deflectional resistance 
thermometer indicator and the vibration galvano- 
meter, variable inductance standards and induc- 
tance rheostats of Mr. A. Campbell, of the National 
Physical Laboratory. 

Messrs. Siemens Brothers and Co., Limited, dis- 
played a great variety of interesting novelties from 
their Westminster and Woolwich departments. 
The rectifying apparatus are cupboards containing 
below the cells (Wehnelt interrupters or electro- 
lytic aluminium valves), in the middle portion 
the switchboard, and on the top the induc- 
tion coil for X-ray outfits, &c. e apparatus 
is also recommended for charging accumulators, 
and is said to rectify currents of 600 volts and 
400 amperes. After six months the electrodes (of 
polished rolled aluminium) and electrolyte will 
have to be renewed ; otherwise no attention is re- 
quired. In order to check the working, however, 
the switchboard is so arranged thatethe alter- 





nating and direct currents can be compared at 
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any moment. In the valve circuit one cell is 
in series and the other in shunt to the condenser, 
which charges back, so that both the throttling 
and the condenser effect are utilised. The com- 
bined shunt and switch of Dr. Feussner, a cylin- 
drica] box about 6 in. in diameter, is designed for cur- 
rents of 1.5, 3, 7.5, 15, 30, 75, and 150 amperes, and 
es in measuring currents in seven ranges with- 

out breaking the circuit from one range to another. 
A figure ap ing in a window marks the maxi- 
mum permissible range for each range, a detail 
that will be appreciated. The Saladin double- 
mirror galvanometer is to reproduce curves on a 
stationary photographic plate. It consists of two 
galvanometers facing one another, whose mirrors are 
optically connected by means of a prism. Both 
mirrors describe horizontal movements ; the prism 
converts this movement of the first beam into a 
vertical movement and throws the beam on the 
second mirror, the resultant giving the required 
curve. The small high-frequency machines are 
constructed for measuring coefficients of self- 
induction and similar pu . A small motor 
(on a 110 or 220 volts circuit) rotates a toothed 
armature mounted over direct - current poles ; 
the other end of the shaft bears an pit sre 
rent brake, a large disc of copper. The machines 
are made for 1000, 2000, and cycles per second 
and can give up to 5000 cycles. e mag- 
netising apparatus of the firm comprises magneto- 
meter, base-board with connections, single and 
triple-switch resistances, and a test bundle of sheet- 
iron, all in a box about 1 ft. in diameter. The 
rinciple may be characterised as a reversal of the 

’Arsonval principle, since the moving coil is sup- 
plied with constant current, while the magnetic 
circuit of the test-piece (bars or bundles of sheets) 
is energised by variable ampere-turns. For ordinary 
testing a 6-volt battery, giving a field of 200 c.g.s., 
will suffice ; for hardened steel double the battery 
and fields of 300 are recommended ; c g.s. lines per 
square centimetre are directly read off. 

Messrs. Snell and Tinsley, of Eldon Park, South 
Norwood, 8.E,, have taken up the construction of 
new instruments of Dr. OC. V. Drysdale, of the 
Northampton Institute, the Drysdale standard 
wattmeter, and his phase-shifting transformer ; 
the principles of these instruments were explained 
in the meeting of the Physical Society noticed in 
Enorneenrine of April 24, 1908. The double watt- 
meter can be used on single, two, and three-phase 
circuits, or for direct currents. The instrument 
shown carried 50 amperes per phase, its sensibility 
being 0.01 watt per division (of 1 millimetre) as the 
lowest Jimit, and 250 watts per division as highest ; 
by means of commutators the windings are grouped 
in parallel or series. In appearance the instrument 
differs from the usual types, being a high structure 
of coils, spirals, china, and torsion-heads. The 
phase-shifting transformer for testing wattmeters 
resembles an induction motor whose stator is 
wound with two or three sets of coils, according to 
the number of phases, as primary, and a cylindrical 
rotor with a single diametrical winding as secondary. 
The phase in the pressure-coils is altered by turn- 
ing a pointer with the aid of a tangent screw. The 
firm also showed the syphon recorder of Mr. R. H. 
Elgar, fixed on an easily removable base provided 
with gold contacts, and the Tinsley cadmium stan- 
dard cells, whose great constancy Mr. H. Tinsley 
proved last spring by a careful research ; the 

tentiometer used in this research, measurin 

rom 0.00001 volt to 1.8 volt by the aid of a specia 
bridge wire, was also on view. 

Messrs. Strange and Graham, Limited, demon- 
strated the manufacture of ribbon metal on a 
promising novel method. The metal—lead, tin, or 
zinc—is melted -in a crucible, and issues from a 
heated receptacle through a fine circular hole. The 
jet impinges ona rotating hollow bronze drum 8 in. 
in diameter, through which water is kept flowing. 
A fine tape of metal is thrown «ff in a curve, and 
the thickness of the ribbon can be altered by 
adjusting the speed of the drum and the size of the 
orifice. This should be a good way of preparin 
zinc shavings. e.g., of which large bulks are wan 
for the cyanide plants of gold-mines in South Africa 
and elsewhere. Micro-photographs illustrating the 
induration process of steel-hardening of Dr. Hodg- 
kinson, by means of gaseous acetylene and ammonia, 
were also on view. 

Messrs. Alexander Wright and Co., of West- 
minster, had only two remarkable exhibits—a 

hotometer*bench and a street photometer. The 


mch is a splendid piece of work, embodying the 





scale and flicker photometer of Messrs. Simmance 
and Abady and the lamp rotator of Mr. C. C. 
Paterson, of the National Physical Laboratory. The 
bench is formed of two na rods, 12 ft. in length, 
resting on cast-iron standards, and held by two 
tubular tie-rods, 1} in. in diameter. Three carriages 
are provided, aluminium tables running on bevelled 
wheels and fitted with a central tube to receive the 
tubular G-shaped frame of the lamp rotator. The 
scale is a triangular bar of brass ; each carriage is 
provided with a swivel-jointed frame resting flat on 
the scale ; the glass in this frame is engraved on its 
underside, and the pointer is thus in absolute con- 
tact with thescale. The chief parts of the portable 
street photometer are carried on a small truck, the 
hotometer proper swinging in a cradle so 4s to 
evel itself. One of its novel features is a sphere 
of copper coated inside with barium sulphate. A 
micrometer movement divides this reflecting surface 
of 15 millimetres square into 300 equal parts, so 
that the standard light can be varied from nothing 
to maximum. The lamp is a metal filament run 
from a cell whose voltage is controlled by a delicate 
rheostat. The fully- opened screen gives 3- ft. 
candles, and when balance has been obtained by the 
aid of the micrometer, the illuminating effect of the 
lamp under test is directly read off in foot-candles. 
Messrs. Carl Zeiss demonstrated the beautiful 
phenomena displayed by fiuid crystals of paraoxy- 
phenetol, cholesteryl acetate, and other substances, 
with the aid of a splendid lantern fitted with several 
noteworthy improvements, a — of short length 
(a triple prism), water-chamber for absorbing heat- 
rays, microscope with wide body, to allow for low 
and high-power work without cutting down the 
field, and sub-stage to be heated up to 700 deg. 
Cent. from below by means of an adjustable gas-jet 
from @ swinging arm, and cooled from above. 





THE INSTITUTE OF METALS. 
(Concluded from page 696.) 
METALLOGRAPHIC INVESTIGATIONS ON ALLOYS. 

A paPER entitled ‘‘ Metallographic Investigations 
of Alloys” was read by Mr. Walter Rosenhain, 
B.A., B.C.E., of the National Physical Labora- 
tory. Toa very large extent it was a criticism of 
some of the work done in Germany, particularly at 
the Metallographische Institut der Universitiit at 
Gottingen, under the direction of Professor Tam- 
map, whose method of thermal analysis was ex- 
plained in our previous article, page 696 ante. As 
to this, Mr. Rosenhain, whilst admitting its inge- 
nuity, remarked that the curves of heat developed in 
practice are often much less regular and well-marked 
than represented in Fig. 4, page 696 ante, the ends 
of the curve corresponding to the development of no 
heat having to be found by a somewhat uncertain 
extrapolation. Moreover, he criticised strongly the 
character of the experimental work carried out at 
Gottingen, where often little or no care was taken to 
secure pure metals for forming the alloys experi- 
mented on, though it was well known that small 
percentages of impurity might have by no means 
negligible effects. Again, the masses used were so 
small that the cooling curves obtained were far from 
reliable, and this was aggravated, he said, by the use 
of an insensitive temperature-recorder and indi- 
cator. In comparison with these defective methods, 
Mr. Rosenhain described in detail the precautions 
taken at the National Physical Laboratory to 
ensure, so far as is practically possible, the accu- 
racy of the results published. With respect to 
the preparation of specimens for microscopic ex- 
amination, Mr. Rosenhain strongly recommended 
the avoidance of all methods of grinding or polish- 
ing likely to give rise to a dragging or a burnishing 
of the metal. The grinding was best effected, he 
said, by rubbing the specimen by hand on a sheet 
of emery-cloth. 

In the short discussion which followed Dr. Desch, 
whilst agreeing with the author as to the unreli- 
ability of much of the work done at Gdéttingen, 
spoke highly of that done at Freiburg. 


ANNEALING OF CoprpER ALLOYs. 

A third paper, concerned with modern theories 
as to the nature of alloys, was contributed by 
Messrs. G. D. Bengough, M.A., and G. F. Hudson, 
M.Sc. It was entitled, ‘‘The Mechanism of An- 
nealing in the Case of Certain Copper Alloys.” 

The authors of this paper remark that in the case 
of non-ferrous alloys special importance attaches to 
the annealing of wrought metal. Yellow brass, for 


instance, consisting of 70 per cent. copper and’ 





30 per cent. zinc, is subjected to severe cold- 
drawing. Thus a flat disc, 14 in. in diameter and 
0.6 in. thick, may be drawn into a cartridge case, 
4lin. long and 6 in. in diameter, and proportion- 
ately thin. The operation of drawing hardens, 
strengthens, and embrittles the metal; hence 
annealing at a temperature lying between 600 deg. 
and 650 deg. Cent. must alternate with successive 
steps in the drawing process. The authors adopt 
Beilby’s view that the hardening of the metal under 
work is due to the formation of a definite amorphous 
modification and an intermediate mobile modifica- 
tion of metals and alloys, and that this new phase has 
perfectly distinct mechanical properties—hardness, 
strength, and brittleness. It is formed only in thin 
layers on the surfaces or gliding planes of the crys- 
tals, where the latter have been forced by work to 
slide over one another. This new amorphous 
phase, called the ‘‘A phase” by Beilby, may, the 
authors state, be converted back in the crystalline 
or C phase by the action of heat, and this change 
takes place most readily at a perfectly definite 
temperature. The operation of annealing, there- 
fore, consists in converting the A phase to the 
C phase, and will be effective only provided the 
metallic mass is brought to the conversion tem- 

rature, and kept above this for sufficient time 
or the change to take place. 

It may be useful to some of our readers if we 
point out here that the term ‘‘ phase,” used above 
to denote different states of the metal or alloy, 
was introduced by Willard Gibbs some thirty 
years ago, who defined it as a homogeneous part 
of a heterogeneous system in equilibrium. Thus 
the water and steam in a boiler form a hetero- 
geneous system in thermal equilibrium. There 
are present two homogeneous parts—viz., the steam 
and the water, the former being the gaseous phase 
and the latter a liquid phase. In a closed vessel 
the a ag of the two phases present depends 
solely upon the temperature. If this falls, some 
of the gaseous phase passes into the liquid phase. 

Gibbs laid down a law as to the possible number 
of phases which may coexist at any one time. If 
there are n different chemical substances concerned, 
the maximum of phases possible isn + 2. Water 
being one chemical substance, three phases may 
possibly coexist, and this is the case (under normal 
pressure) at the freezing-point, when ice, liquid 
water, and the vapour of water may all coexist 
in the presence of each other. A change of tem- 
perature, however, reduces the possible number 
of phases to two. Below the freezing-point ice 
and water vapour may be in equilibrium with each 
other, but liquid-water will solidify ; this phase, 
therefore, spontaneously disappearing. Above the 
freezing-point it is the solid phase which dis- 
appears, and there are two phases only, the pro- 
portion of which, in a closed vessel, depends solely 
on the temperature. In the case in which two 
bodies are concerned—say water and common 
salt—there are 2+2= 4 phases possible — viz., 
solid water, solid salt, brine, and the vapour of 
water. Two of the phases here are solid, one 
liquid, and one gaseous. These four can exist at 
one temperature only—viz., —21 deg. Cent. At 
higher temperatures the phases will be solid salt, 
liquid brine, and water vapour, whilst at lower 
temperatures the phases will be ice, solid salt, and 
water vapour. 

In the case of alloys the gaseous phase is prac- 
tically non-existent, so that in the case of an alloy 
of two constituents which do not form chemical com- 
binations with each other, the maximum number of 
phases possible is three, which may coexist at the 
eutectic point, when the liquid alloy may exist in 
equilibrium with solid phases, one being in general 
a solid solution of the metal Z in Y, and the 
other, a solid solution of Y in the metal Z. At 
higher temperatures only two phases can, in this 
case, coexist—viz., the liquid alloy, and one solid 
phase which is either a solid solution of Y in Z or 
else a solution of Z in Y, but both cannot be pre- 
sent at one andthe sametime. Further, it appears 
that at any given temperature the composition of the 
solid solution present must, to be stable, be perfectly 
definite. Hence the crystals first deposited in the 
case represented by Fig. 3, page 696 ante, which 
are relatively poor in Z, tend to pick up this metal 
as the temperature falls, so as to be in stable 
equilibrium with the liquid alloy at the same tem- 

ture. If time is not given for this change to 

effected, the crystals fr om temperatures are not 

in stable equilibrium, although the rigidity inherent 
in the solid state confers on them a meta stability. 
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With alloys which form compounds, the number 
of possible solid phases is correspondingly increased. 
In the case of the copper-zinc alloys, Shepherd has 
noted the occurrence of six such solid phases, and 
Messrs. Bengough and Hudson give cn his authority 
the thermal equilibrium curve reproduced in Fig. 6. 
This is analogous to the simpler types reproduced 
above in Figs. 2, 3, and 4, pages 695 and 696 ante. 
In the region from A to B the composition of the 
liquid alloy at any temperature is denoted by the 
full line. Thus at 1000 deg. Cent. the liquid alloy 
cannot contain more than 80 per cent. of copper. 
The composition of the solid crystals deposited at 
the same temperature is found by noting where 
the dotted line crosses the horizontal at 1000 
deg. Cent., and shows that at this temperature the 
crystals deposited contain about 92 per cent. of 
copper. The crystals deposited from A to b, con- 
stitute what is called the a phase of the alloy, and 
are the only kind in thermal equilibrium within 
the area below the line Ab, and to the left of b, b, 
Above this area the total mass is in two phases— 
viz., a crystals in equilibrium with the liquid alloy. 
To the right of the line b, b, a eutectic is deposited, 
crystals of a new phase 8 being deposited side by 
side with crystals of the phase a. Further, the 





the annealing is completed in half-an-hour, the 
temperature should be about 750 deg. Cent. 


CopreR AND CopPerR ALLOYS. 


In addition to the theoretical papers dealt with 
above, others of a more directly practical character 
were read at the meeting. The first of these was 
contributed by Mr. J. T. Milton, and was entitled 
‘*Some Points of Interest Concerning Copper and 
the Copper Alloys.” Information, Mr. Milton 
said, was required on how these alloys were affected 
by the work put on them, and he suggested that the 
effect of ‘‘ cold” work in reducing a coarse crystal- 
line structure to a silky one was much greatér than 
that of ‘‘hot” work. Again, further information 
was needed, he said, on the question of annealing, 
the methods used differing considerably in various 
works, in some of which great care was taken to carry 
out the process in an oxidising atmosphere, whilst 
in others no attention was paid to this point. He 
referred also to the peculiar way in which Muntz 
rods, sheathing, studs, &c., might become rotten 
and break. The decay, he said, commenced at the 
surface, and proceeded gradually inwards, whilst the 
metal preserved its usual metallic appearance till 
fracture occurred. When filed it was bright, but when 


Fig.6. EQUILIBRIUM DIAGRAM OF COPPER ~ ZINC ALLOYS (SHEPHERD) 
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line 6, d, not being vertical indicates that on heat- 
ing a phase containing 65 per cent. of copper above 


700 deg., some of the crystals will be converted into Pp 


the 8 phase, whilst on slowly cooling again a reverse 
transformation will occur. Similarly, in the region 
marked 8 in the diagram, this phase alone is in 
stable equilibrium. Thus Muntz metal containing 
about 60 per cent. of copper consists of the 8 phase 
above 720 deg. Cent. and of the mixed a and 8 
phases if slowly cooled below this temperature. A 
third phase makes its appearance in the region 
marked 8 + y, and up towards the zinc end of the 
diagram the conditions, it will be seen, become very 
complicated. Thus an alloy containing 25 per cent. 
of copper consists of mixed y and « phases at 400 deg. 
Cent., but at 450 deg. Cent. it consists of mixed 
8 and « phases. Above 590 deg. Cent. the « phase 
disappears. A full discussion of this diagram by 
Mr. Shepherd himself will be found in the Journal 
of Physical Chemistry for 1904; but the foregoing 
may suffice to make clear its essential features. 
Diagrams of a similar kind have been given for 
the copper and tin alloys by Messrs. Heycock and 
Neville, and for the copper-aluminium alloys by 
Mr. Curry. 

The paper of Messrs. Bengough and Hudson is, 
to a large degree, an attempt to correlate the mecha- 
nical properties of the alloys with the presence or 
absence of these different phases. They find that 
those alloys of copper only are ductile which consist 
—_— of the solid solution termed a; (2) of two 
solid solutions, one of which is a, this class being 
usually rolled hot. If the alloys, as normally cooled, 
do not consist of either of these types of structure, 
they must be so heat treated as to bring them, if 
possible, within one of these two classes. A further 
useful generalisation is, they say, ‘* Beware of 
y phases, even in small quantities, and of 8 phases 
when present in large excess.” They find, more- 
over, that the best temperature for annealing 
Muntz metal is 550 deg. to 600 deg. provided the 
process is continued for seven hours. If, however, 
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broken showed a dull brown fracture. Brass bolts, 
again, sometimes broke when used to secure the 
nking of composite vessels. He mentioned two 
instances where alloys had been used for this purpose 
which were claimed to be much stronger than ordi- 
n yellow metal bolts, but had, nevertheless, 
broken atthe screw-threads to such an extent that the 
whole lot had to be replaced. Alloys or other metals, 
either new or applied to new purposes, should, 
he continued, be submitted to fatigue tests before 
being employed for important parts. Referring to 
the known importance of not pouring castings at 
too high a temperature, Mr. Milton attributed the 
inferiority of castings which had been poured too 
hot to the fact that the walls of the mould were 
heated up before the metal began to solidify, so that 
they abstracted heat during solidification more 
slowly than when the pouring was effected at the 
proper temperature. He protested strongly against 
the addition of lead in gun-metal castings, as such an 
addition greatly reduced the tensile strength, be- 
sides making the metal less reliable at high tempera- 
tures. With respect to bearing metals of the white- 
metal type he stated that experiment proved that 
shop secrets and mysteries of mixing had merely a 
fancy value, and had no essential bearing on the 
quality of these metals. 

In the very brief discussion which was all that 
could be permitted on Mr. Milton’s paper, Mr. 
Johnson said that the fracture of pipes at the 
flanges might be due to the annealing being carried 
out in an unsuitable atmosphere, thus upsetting 
the equilibrium proportion of oxygen present in the 
copper. Over-annealing was also a source of 
danger. Thus one piece of a tube cut off, and sub- 
jected to a soaking anneal, broke on testing at 
14.24 tons per square inch, whilst another piece 
annealed in the ordinary way broke at 15.12 tons 
per square inch. Under the microscope the nor- 
mally annealed tube had a fine close grain, whilst 
the over-annealed one had a very coarse open 





structure. As to the bolts, to the fracture of which 


Mr. Milton had referred, he thought that since there 
was 51 to 52 per cent. of copper present the metal 
may have contained the + phase. 

Mr. Reid was the next speaker, and referred to 
the injurious effect of heating copper in a reducing 
atmosphere. In one case known to him light 
covers were supplied to gas-heaters for soldering 
bits,“ which were therefore heated in a reducing 
atrhosphere. On subsequently attempting todraw . 
them down they broke and crushed, whilst no such 
trouble was experienced when the heating was 
effected in an oxydising atmosphere. It was, he 
added, impossible to restore good mechanical pro- 
perties to ‘* gassed ” copper. 

Dr. Desch, on being called on, said that, to his 
mind, the effect of cold-rolling in excess was con- 
fined to a mere skin on the surface of the metal. 
He described a case in which some spindles of over- 
rolled metal immersed in the hot liquor of chemical 
tanks stood perfectly, whilst spare ones simply 
exposed to the outer air fell to pieces spontaneously. 
This was due, he thought, to the surface being in a 
condition of intense strain, which ‘‘ infected” the 
rest of the material, a crack once formed in the skin 
continuing right across the section. The resistance 
of those kept in hot liquor he attributed to an 
annealing effect, although the temperature was 
below 100 deg. Cent. 


ALUMINIUM, 

paper entitled ‘‘ Aluminium and Some of its 
Uses ” was contributed by Mr. J. T. W. Echevarri, 
M. Inst. C.E. The author pointed out that the 
price of this metal had fallen from 32561. per ton in 
1889 down to 601. per ton this year. Considerable 
improvement in the purity of the metal had, more- 
over, been effected, most of that now made by the 
British Aluminium Company carrying close on 994 
per cent. of aluminium, whilst for — purposes 
still purer qualities were supplied. e impurities 
generally were iron, sodium, and silicon. The latter 
rendered the metal very brittle, and more liable to 
corrode. In high-grade metal it should not be 
present to more than 0.4 to 0.5 per cent. Iron 
commonly occurred to the extent of 0.2 to 0.3 per 
cent., and though it slightly lowered the ductility, 
it increased the tensile strength. Sodium was by 
far the most injurious impurity, greatly increasing 
the liability to corrosion, and should not be present 
to an extent of more than 0.006 per cent. 

Mr. Echevarri gave the following table, showing 
the strength of the metal in different forms :— 
| | 
| Elonga- | Elastic 


A 





: 
| Ultimate | Yield 





Strength. Point. | tiop.- | Modulus. 
tons per tons per per cent. | 
6q_ in. £q. in. 
Sand castings i 5 2.6 25 | 
Chill castings 6.25 2.5 85 } 
Rolled bars.. .. 0.5 3% | 
Rolled sheet om 9 85 6 
Drawn sections .. 8.75 8.5 20 OC] 
Hard-drawn wire .. 15 13 25 9,000,000 
Soft-drawn wire .. 7 4 380 


10,000,000 


Amongst the various uses of the metal, the author 
referred to its employment for the bodies of carriages 
and motor-cars, and also to its use as a substitute 
for wall-papers, whilst thin aluminium foil had 
advantages over tinfoil for packing and wrapping 
purposes. As an electric conductor aluminium was 
being used more and more every day. It formed, 
moreover, many valuable —— 

In the discussion which followed the reading of 
the paper, Mr. Bonner stated that users of the 
metal could rely on the price not being raised again 
during normal times, and manufacturers could 
therefore count . a continued supply of cheap 
raw material. . Carpenter, who also spoke, 
referred to the difficulty which was sometimes said 
to be found in the working of the alloys rich in 
copper, but in his own experience he had had, he 
por gen trouble in making castings of 95 per cent. 
Cu and 5 per cent. Al, and he believed none was 
experienced at the works where these castings were 
rolled. Sir W. H. White, in eo | the discussion, 
expressed the hope that in the end something not 
so weak as aluminium, and better able to withstand 
the action of sea-water, would be placed at the dis- 
posal of shipbuilders. 


PxHosPHoR- Bronze. 

A paper entitled ‘‘ Notes on Phosphor-Bronze ” 
was contributed by Mr. A. Phillip, B.Sc., the 
Admiralty chemist. As the result of me oo 
and tests, the author concluded that phosphor- 
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bronze castings, to give an ultimate strength of over 
17 tons per square inch, and an elongation of not 
less than 20 per cent. in 2in., should have the 
following composition :— 


o Per Cent. 
/opper 90 to 92 
Ret aad nas 7.4 4, 9.7 
Phosphorus ... he 0.3 ,, 0.6 


For the phosphor-bronze used in the Dreadnought 
the Admiralty had specified, he continued, the 
following composition :— 


Copper... 90 
RD, +1 \x0dh se 9.7 
Phosphorus ... a 0.3 


A tensile strength of 17 tons was demanded, 
combined with an elongation of 15 per cent. in 6 in., 
and the metal was further required to stand bending 
without cracking through 180 deg. over a 2-in. bar. 

Mr. Phillip objected to specifications in which the 
amount of phosphorus demanded was expressed in 
terms of copper phosphide or tin phosphide, hold- 
ing that the only satisfactory method was to la 
down the percentage required in the finished ontek 

For phosphor-bronze rod, wire, or sheet, he re- 
commended the following specification :— 


Copper le 91.5 to 91.5 
Phosphorus ... 0.10 to 0.25 
i aS ee ltttC—CtSS 
Ultimate strength, unannealed ... Over 30 tons 
Elongation, unannealed ... ... Over 10 per cent. 
in 2 in. 
Ultimate strength, annealed Over 20 tons 
Elongation, annealed sed ... Over 40 per cent. 
in 2 in. 


For bearing metal the amount of phosphorus 
should be high, probably from 0.8 to 1 per cent., 
perhaps more. 

of phosphorus in gun-metal had, he pro- 
ceeded, a beneficial effect in improving the mecha- 
nical properties of the alloy, even when present to 
an extent of under 0.005 per cent. 

The short discussion which followed the reading 
uf the paper turned almost wholly on the origin 
of the alloy, which Mr. Phillip attributed to his pre- 
decessor, Sir William Weston; but Sir William 
White corrected this, saying that Weston’s work 
originated in some prior experiments of an amateur 
metallurgist named Farquharson. Dr. Percy had, 
moreover, described the effect of. phosphorus on 
the copper alloys in 1865. Mr. F. C. Gaywood, 
on the other hand, who concluded the discussion, 
said that Dr. Kunzel was the inventor of the alloy. 
It would, he remarked, never be a cheap metal, as 
it could not be produced from cheap scrap, which 
contained always much oxygen. In determining 
the quality of the metal, he attributed more import- 
ance to its : under the microscope and 
to mechanical tests than to the chemical analysis, 
as the phosphorus might be present in a form 


which actually weakened the metal. 
TUBES. 
The last mew to be taken was read by Mr. 
Ws oe A bertson, and was entitled ‘‘ Plant 


Used in the Manufacture of Tubes.” 

The manufacture of solid-drawn tubes, the author 
said, could be divided under two heads—viz., the 
production of the shell, and the drawing of the latter 
to finished size. This latter operation was uni- 
versally carried out by cold drawing through dies 
on chain-operated draw-benches. Modern practice 
was to deliver the shell to the draw-benches as near 
as ible to the finished size of the tube consistent 
with the amount of work necessary to production of 
good tubes. These shells had to be perfectly con- 
centric and quite smooth, whilst the inside must 

free from flaws. One method of producing 
said shells was by drilling and rolling, the cylinder 
being cast hollow and bored out with spoon or 
diamond-pointed drills. After this the shell was 
rolled down by passing it over mandrels and 
through grooves cut in the rolls until a size suitable 
for drawing was reached.. Another method of 
producing the shell was to cast it on a core, and 
this method, though apparently simple, was not an 
ideal one, as minor details gave rise to endless 
trouble. Shells were, he said, also produced by 
the Mannesmann process, in which a hole was 
developed in the centre of a solid bar by passing it 
between specially set rolls. Another method of 


making the shell was by punching a hole through 
it, after which came the electrolytic process of 
Elmore and Cowper-Coles. Chain-driven draw- 
benches were next described by Mr. Robertson, 
and these, he said, had a mechanical efficiency of 
65 per cent. if duuble-geared, and 75 per cent. if 





single-geared. Tubes up to § in. in diameter and 
16 S.W.G. were drawn at the rate of 120 ft. per 
minute ; larger tubes up to 1 in. in diameter and 
14 S.W.G. at 100 ft. per minute ; tubes from 1 in. 
to 14 in. in diameter and 12 S.W.G. at 70 ft. per 
minute, a speed which was reduced to 60 ft. per 
minute for tubes 14 in. to 2 in. in diameter and 
10 8. W.G. 





LONGITUDINALLY-FRAMED SHIPS. 
To THE EprTor oF ENGINEERING. 

Srr,—The subject of longitudinally-framed merchanb- 

ships is be ye attracting considerable attention, as 
certain v of this type are building, and one at least 
is afloat and on her first voyage. 
As far as I can gather, the function fulfilled by the 
vertical frame-angles of an ordinary transversely-framed 
ship, in raising the flexural rigidity of the'girder, does not 
seem to be referred to in the pu discussions of the 
system adopted in these vessels. . 

In the case of a girder subject to vertical forces, the 
fitting of vertical stiffening-angles on the web can have 
little, if any. influence on the deflection of the girder, if 
the said web is formed of a plate continuous between top 
and bottom flanges (as in Fig. 1); for in this case the 
stiffeners simply alter their inclination to the vertical, 
but are not themselves brought under appreciable stress- 
ing forces. ‘ 

f, however, the web is formed of strakes of plating 
with riveted edges (as in Fig. 2), the case becomes widel 
different, unless the vertical frames are united to eac 
strake by one rivet only. Under deflection there is adjust- 
ment of stress along the riveted seam cng to relative 
movement of adjacent strakes, and py earing and 
bending forces upon the frame and upon the rivets con- 
necting it to the strakes, for the frames are slightly 
‘skewed ” acrosseach plate. The resistance of the frame 
and rivets is thus brought in to assist in preventing shear- 


Fig.t. 





eomeceawa 


—--------- 



































owe $e ---- td 





























9.36) 


ing movement of the adjacent strakes, and the flexural 
rigidity of the girder is raised till, in the case of a trans- 
versely-framed ship, it nearly equals that of a girder with 
a solid web. 

It is obvious that the closer the stiffeners are om 
the less work each will be called upon to do; and also 
that wide strakes will impose more work than narrow 
ones upon the rivets connecting them to the frames. 

The system adopted in the ships now building (and 
illustrated in your issue of June 19 of this year on 

830 to 832) shows widely-spaced transverses form- 
ing vertical stiffeners to the sides; but although double- 
angles are fitted to connect the plates to the shell strakes, 
these angles are not continuous as in ordinary framing, 
but in most cases only extend a sufficient distance beyond 
a seam to take two or three rivets in the adjacent strake. 
They can, therefore, offer but little assistance to the 
seams, and a large part of the stresses set up by movement 
at the seams comes upon the framing at the bulkheads at 
long distances apart. 

© above considerations would lead one to expect a 
greater deflection in these vessels than is usually met with 
under similar loading in vessels whose sides are fram 
on the transverse system ; and if this increased deflection 
takes place, it means greater ‘‘working” of the structure, 
which should show at frame and seam riveting, particu- 
larly towards the ends of the ships. 

The plans of the structure were passed by the three 
principal registration societies, and one must therefore 
presume that this point was not overlooked ; but a com- 

ison of the system with the longitudinal systems of the 
days of Scott Russell makes one think that the earlier 
builders attached more importance to the point than the 
present ones do. 

The longitudinal strength of the present system seems 
to have been compared with that of the transverse system 
by means of the usual calculations of moment of inertia of 
section due to longitudinally-dis material; but I 
submit that the modulus of elasticity of the structure is 
as important as the moment of inertia, if we assume that 
the deflection is determinable by the equation 

M az.dz. 


a= {fat 


It seems -possible, indeed, that in this system the de- 





crease of E, due to the absence of continuous vertical side- 
framing, may more than counterbalance the increase of 
I, due to the disposal of more continuous material longi- 
tudinally ; and it may yet be found possible to produce a 
stronger ship-girder of given weight with vertical side- 
framing, but with longitudinal framing for the upper 
deck and for the bottom, provided the transverse strength 
can be obtained by a sufficient number of conveniently. 
disposed transverses. 


December 11, 1908, 


Yours truly, 
Franois H. ALEXANDER. 





“THE PROBLEM OF FLIGHT.” 
To THe Eprror or ENGINEERING. 

Str,—It was my good fortune, on the evening of the 
8th inst., to be among the listeners to a remarkabl 
ablelecture on ‘“The Wright and Voisin Flying-Machines,” 
delivered before a large audience at the Society of Arts 
by Mr. F. W. Lanchester. There could scarcely have 
been a more appreciative listener than myself, but, never- 
theless, there was one point raised by Mr. chester— 
new to us all—that I feel called upon to contest. 

In the first place, for the benefit of those interested in 
the subject who had not the pleasure of hearing Mr. 
Lanchester, I would reiterate the remarks of the lecturer 
anent the method by which these two types of fiying- 
oe are rendered stable, or balanced, whilst in 

ight. 

The Wright machine is, as is well known, balanced 
longitudinally by a smaller set of planes placed in advance 
of the main planes, transversely by twisting up one 
end of the main es (the struts of which are hinged at 
top and bottom) in order to increase the lifting pressure 
on their undersides, whilst simultaneously twisting down 
the re end, and thus causing an increase of pressure 
upon the top of the planes at this end, which is, of course, 
the end that has canted too high. 

The Voisin machine is balanced longitudinally in the 
same fashion as the Wright, but has no attachment for 
securing lateral equilibrium, the inherent stability of the 
design evidently having blinded the manufacturers to 
the necessity of employing a means for securing transverse 
equilibrium. This latter, however, is being slowly recog- 
nised in France as a fault ; and M. Henri Farman has 
had two small planes placed one at each end of his main 
planes, that fulfil the same function as the flexure of the 
wing tips in the Wright machine. The great difficulty 
experienced heretofore by M. Farman in turning bis 
aeroplane (which, by the way, had to be turned in a 
circle of large diameter to minimise the risk of capsizing 
outwards) was due solely to the lack of some contrivance 
such as this. 2 ? 

Now the point I wish to contest with Mr. Lanchester is 
his statement that an aeroplane in turning ‘‘ automatically 
adjusts its own banking.” by which statement, of course, 
Mr. Lanchester means that an aeroplane in executing a 
turn leans inwards, and so maintains its equipoise in much 
the same manner as a cyclist instinctively adjusts his, 
whilst rounding a corner, by leaning inwards. ‘ 

Mr. Lanchester informs us that an aeroplane will do 
this automatically, and offers us the following ingenious 
theory as a proof. 

He states that the air pressure on the underside of the 
planes that are on the outside edge of the “turning 
circle” (if I may coin a term) is greater than that under 
the inside planes ; by reason of the outer planes having a 
longer distance to travel through, and consequently pass- 
ing through that distance at a speed in excess of the 
planes on the inner side, therefore the outer planes will 
be lifted up, and hence our “‘ automatic banking.” 

It goes without saying that this assumption is perfectly 
correct in theory, and would be so in practice provided an 
initial cant be given by some mechanical means ; other- 
wise we might have this excess of pressure coming on the 
top of our planes, instead of the underside, as once actually 
happened to M. Henri Farman, whose machine it will be 
remembered, whilst endeavouring to execute too sharp a 
turn, actually capsized outwards—that is, the planes on 
the outside edge of the ‘‘turning circle” became depressed, 
and the machine, owing to its centrifugal force, was 
promptly overturned in that direction. M. Farman was 
thrown upon his head, and had the ground not been in a 
somewhat soft condition, owing to recent heavy rains, 1t 
would probably have gone hard with the aviator. This 
alone should be sufficient to prove that an aeroplane does 
not automatically adjust its “banking,” but the latter 
will be automatic when once a start has been given it, 
either by flexure of the main aeroplanes, 4 la Wright, or 


ed | by additional small planes at the wing in producing the 


same result. The latter system is u by M. Bleriot 
on his monoplanes, and has recently been adopted by 
M. Farman. ; 

Mr. Lanchester himself commented upon the wide 
circle necessary for turning the Voisin machine as.com- 
pared to Wright’s, and this fact, coupled to Farman’s 
accident, should have shown him the error of his auto- 
matic ‘‘ banking” theory: for if the equipoise were 
automatic in the case of Wright, then the same would 
apply to Farman (making some allowance for the “* drag 
of the cellular tail), and both could turn in a circle of the 
same diameter. F ; 

In turning an aeroplane, centrifugal force is a more 
important factor to deal with than varying air pressures. 

Yours faithfully, 
E. V. HamMonpn. 
88, Louisville-road, Balham, London, 8.W., 
December 15, 1908. 





Wetsu Coat ror Huncary.—The Royal Hungarian 
Railways are in the market for 75,000 tons of Monmouth- 
shire locomotive coal, to be delivered over 1909. 











Dec. 18, 1908.] 


ENGINEERING. 


833 





MICHELL THRUST-BEARINGS. 
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Ir has long been common knowledge that forced 
lubrication is not an essential adjunct to the successful 
ruaning of high-speed plain cylindrical bearings, and 
that just as good results in t to absence of wearand 
heating can be obtained with ring lubrication as when 
the oil is forced through the ‘bearing under pressure. 
The fact was first discovered by Mr. Beauchamp Tower, 
and received its explanation at the hands of Professor 
Osborne my bane who pointed out that in ordinary 
cylindrical bearings the oil tended to be ed in be- 
tween the rubbing surfaces, so that, provided the supply 
was ample and the speed sufficiently high, these sur- 
faces never came into contact, but remained separated 
by a thin film of oil, which, as fast as it esca' from 
the ends and one side of the brass, was renewed by fresh 
oil drawn in at the other side. With ordinary thrust 
or pivot bearings, on the other hand, there is no corre- 
sponding tendency for the oil film to be replenished 
when squeezed out—a fact which is translated in prac 
tice by the water-cooling of thrust-blocks and by Toad. 
ing such bearings much more lightly than cylindrical 


gs. 

The self-lubrication of the journal-bearing depends 
on the circumstance that the pressure over the brass is 
not uniform. At the “on” side of the brass it is zero, 
whilst it is a maximum somewhere between the bottom 
of the brass and the “‘ off” side of the bearing. There 
is thus no hindrance to the entrance of the oil between 
the journal and the brass at the ‘‘on” edge of the brass, 
and once between the two surfaces the oil is dragged 
round owing to its viscosity. The arrangement is 
virtually a pump, and the oil is carried forward against 
pressures which are known by actual measurement to, at 
times, attain 600 Ib. per square inch. In the case of an 
ordinary collar-bearing there is no region of low pres- 
sure through which the oil may readily find its way 
between the rubbing surfaces ; and lacking this feature, 
such bearings have no self-lubricating properties. 
thrust-bearing possessing, however, this valuable fea- 
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- | bearing embodying the Michell principle. 
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Fig. 7. 











ture has recently 

Michell, of Melbourne, Australia, whose agent in this 
country is Mr. H. T. Newbigin, A.M. . C.E., 
of 3, St. Nicholas Buildings, Newcastle-on-Tyne. 
Essentially the design of the bearing is 

upon what is commonly known as the “ middle third 
rule.” In the case of masonry structures, for example, 
it is common to specify that the resultant of the loads 
acting on any joint shall fall within the middle third, 
since, if this resultant falls outside the middle third, ten- 
sions will be developed at the edge of the joint farthest 
from the line of the resultant. In masonry this condi- 
tion is one to be avoided, but in the Michell bearing it 
is this very condition of affairs that is aimed at. The 
load, in fact, is taken on a number of ental blocks, 
and these blocks are so shaped that the resultant of 
the load taken by each s through the block on or 
about the ‘ middle third line,” so that the pressure 
at the trailing edge of the block is double the 
mean pressure, whilst at the leading edge it is zero. 
When run in the proper direction, therefore, there is 
no pressure at the leading edge of the block opposing 
the entrance of oil there, and this oil, once between 
the surfaces, cannot escape sufficiently quickly at the 
trailing edges and sides to let into contact the rubbing 
surfaces, which are thus se ted by an oil film 
automatically maintained exactly as in the case of an 
ordinary ring-lubricated cylindrical bearing. 
In Figs. 1 to 8, above, we show two 


been patented by Mr. A. G. M. 


tterns of 

t repre- 
sented in Figs. 1 to 5 has been designed to take as an 
occasional load a thrust of 15 tons, and as a continuous 
running load one of 74 tons, the speed being 1170 
revolutions per minute, co’ ing to a circum- 
ferential speed of about 34 ft. per second; whilst at 
full load the pressure on the bearing surfaces will 
amount to 1400 lb. per square inch. So far as we are 
aware, nothing approaching these os has yet been 
attained with thrust-bearings of the ordinary type. 
Using a hardened-steel collar-bearing running on a 
white-metal water-cooled block, together with very 
ample forced lubrication, Dr. Lasche succeeded experi- 
mentally in carrying for many hours a load of 15 tons. 
The pressure per square inch in this case was 550 lb., 
the speed 900 revolutions per minute, and the circum- 
ferential — 46 ft. per second. On examination at 
the end of the run, however, the white metal showed 
traces of incipient fusion, though oil was forced 


A| through the bearing at the rate of about 13 gallons per 


minute. The power absorbed in friction was 12 horse- 
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power. This is much the best result, obtained with an 
ordinary collar-bearing, with which we are acquainted. 
Under the same load of 15 tons the Michell bearing, 
illustrated in Fig. 1, is expected to absorb about 
5 korse-power, which is wey iy h for this type 
of bearing, and due to the fact that the conditions of 
working im the use of a very viscous oil, with 
which the coefficient of friction will be about 0.0077 
in place of less than one-third this figure, as is possible 
when lighter oils may be used. 

The bearing in question was made to replace a ball- 
bearing, and the same casing as wes used for the latter 
was again utilised. The Michell blocks, shown sepa- 
rately in Fig. 5, are of phosphor-bronze. They are 
secured loosely by screws to two rings, one of which, 
that to left in Fig. 2, rests on the bottom of the fixed 
casing, whilst the other has a spherical seat on the 
outer end of the casing. The blocks are cut away at 
the back, so that the pressure on them is concentrated 
near their trailing edges. Details of these rings are 
given in Figs. 3 and 4. The thrust on the shaft is 
transferred to the bearing-blocks by means of a mild- 
steel collar between the two sets of blocks. This, it 
will be seen, is pinched between a shoulder on the 
shaft at the left hand, and a bush on the right, which 
is held in place by lock-nuts on the shaft, as shown. 

The other bearing shown above in Figs. 6 to 8 is 
for use on a steam-turbine, and was constructed by 
Messrs. Belliss and Morcom to Mr. Newbigin’s designs. 
It is intended to take thrust in one direction only, and to 
revolve also in but one direction. Here there are three 
rubbing-blocks of gun-metal, separated from each other 
by three spacing-blocks, both sets being represented in 

igs. 7 and 8. In this case the bearing runs in a cup- 
shaped case, which is maintained full of oil supplied 
through a hole drilled along the axis of the turbine 
shaft. This oil is led away from the casing by two 
holes at the top, as shown. A spherical er is 
interposed between the case and the bridge piece yA 
porting it, so as to it of small adjustments in 
plane of rotation. is bridge also carries one of the 
journal-bearings of the turbine, as shown, and beyond 
this the shaft has a collar to prevent surging of the 
shaft when the steam is shut off. This bearing is 
designed for a load of 1501b. to 2501b. per square inch 
of rubbing surface, and a speed of 1500 to revo- 
lutions per minute. A larger size is being run by 
Messrs. Belliss with a load of 357 lb. per square inch, 
and at a speed of 1800 revolutions per minute, the 
horse-power absorbed being 0.225. 





834 


ENGINEERING. 





(Dec. 18, 1908. 





POST-GRADUATE LECTURES ON RADIO- 
TELEGRAPHY AND RADIOTELEPHONY. 
By Professor J. A. FLemrne, F.R.S. 


In his seventh and eighth lectures on the above 
subject, delivered at University College on the 2nd and 
9th inst., Dr. Fleming dealt with radiotelegraphic 
measurements and with radiotelephony. e said 
that the foundations of all technical work are laid in 
exact measurement, and that until we can measure 
the quantities with which we deal our knowledge is 
very incomplete. Hence we have to consider the 
measurements necessary in radiotelegraphy. The most 
important of these are the measurement of — 
inductance, resistance, damping, wave length, fre- 
quency, and energy and power. In one of the earlier 
lectures formule were given for the capacity of some 
simple forms of condenser, and Dr. Fleming next 
explained his method of constructing a guard-rin 
cylinder condenser, and of determining the capacity o' 
same in absolute measure by means of a commutator 
driven by a motor. In the next place he gave ex- 
pressions for the capacity of simple forms of antennz, 
and described the best means of measuring these capa- 
cities by means of a commutator charging the antenna 
and a battery of known electromotive force, and dis- 
charging it a known number of times a second through 
a abated galvanometer. Thus, for instance, the 
capacity of an antenna ——s of a single wire 
0.125 in. in diameter and 100 ft. in length, is about 
0.0002 of a microfarad. Generally speaking, the 
capacities with which we are concerned in io- 
telegraphy are small, and the best method of measur- 
ing these is by the above-mentioned process of 
charging and diecharging. The capacity of a simple 
wire antenna can be predetermined by calculation 
with a certain amount of accuracy, but that of 
a multiple-wire antenna can only be measured as above 
described. Incidentally Dr. Fleming referred to the 
advantages of aluminium wire for the construction of 
antennie, since the price of aluminium has now fallen 
to about the same as that of copper—namely, about 
60/. per ton ; but since aluminium has a specific gravity 
of one-third of that of copper, it follows that an 
aluminium wire antenna may be put up for about one- 
third the price of a copper wire antenna of the same 
siz2. The difference in tensile strength is not im- 
portant, and the difference in conductivity does not 
matter, as the high-frequency currents reside wholly 
on the surface. The only precaution to be taken in 
the use of aluminium wire is not to allow the wire to 
come in contact with any other bare metal, ae, owing 
to the highly electropositive character of aluminium, 
it is easily corroded away by galvanic action when it 
touches a less electropositive metal. 

Dr. Fleming also insisted on the necessity of all con- 
densers and Leyden jars used in radiotelegraphy 
having their capacity marked upon them in micro- 
farada, or fractions of a microfarad. ~. 

Closely connected with the above subject are the 
questions of voltage and dielectric strength. Great 
labour has been expended in determining the voltage 
necessary to cause a spark in air between balls of cer- 
tain sizes placed certain distances apart in various 
gases. These spark-voltages are given in most books 
on radiotelegraphy. These voltages can most effectu- 
ally be measured by Kelvin electrostatic voltmeters of 
the gravity type. For brass balls 1 in. in diameter 
with a spark from 2 to 10 millimetres or so, the spark- 
voltage may be expressed as a linear function of the 
shortest distance x between the balls of the form 
V = 10.22 + 7.07 electrostatic units, which can be 
reduced to volts by dividing by 300. The dielectric 
strength of an insulator is an important quantity, and 
ma defined by measuring the difference of poten- 
tial between two balls of a certain size immersed in 
the dielectric, which must exist in order that the spark 
may pases. The dielectric strength of certain insulators 
in kilovolts per centimetre is approximately as 
follows :— 


Dry air... od 38 
Vulcanised rubber 100 
Glass ted a" 200 
Mica... = 589 
Vaseline oil 90 
Resin oil 270-1300 


The results, however, are much affected by moisture, 
temperature, and the form of the surfaces between 
which the lines of force spring It is not advisable to 
measure dielectric strength by means of discharges 
taken between points, as the electrostatic force near 
the surface of the point is much affected by slight 
variations in the sharpness, and cannot be predeter- 
mined, whereas in the case of small spheres it can. 

Dr. Fleming then next described various methods 
of measuring inductance, and 
a bridge method devised by Anderson and m 
by himself, in which the inductance is determined 
in terms of a capacity and a resistance, and he also 


furnished formule for the inductance of. various 


types of circuits. He showed that inductance and 
capacity can very conveniently be measured by 
means of his cymometer. 


The cymometer consists of 


gre preference to’ 
odified 





a sliding tubular condenser, consisting of two brass 
tubes, separated by an ebonite tube, the outer brass 
tube of which can slide away from the inner brass 
tube. Parallel with this tubular condenser is placed 
a a— bare copper wire, constituting an adjustable 
inductance. On this helix a metal clutch rests, which 
is connected with the outer sliding tube of the con- 
denser in such a manner that when the clutch is 
moved along the capacity of the condenser, and the 
inductance of one section of the helix, is diminished 
or increased in the same proportion ; the circuit is 
completed by a copper bar which connects one end of 
the helix with the inner tube of the condenser. Such 
a circuit therefore a variable capacity and 
inductance, and by moving the handle can be made to 
possess any required oscillation constant between cer- 
tain limits, the oscillation constant being defined as 
the equare root of the product of the capacity of the 
condenser in microf: s, and the inductance included 
in the circuit reckoned in centimetres. If then we 
have another oscillation circuit consisting of a rectangle 
of wire, of diameter d, the inductance of it can be cal- 
culated from the formula 


L= ae {A+B log 4 ‘ B _ a logy A+ D - 
B logy) B + D — A a } microbenrys, 


where A and B are the lengths of the sides of the 
rectangle in centimetres and D is its diagonal. 

If we insert in this rectangle a capacity in the form 
of a Leyden jar and two spark-balls attached to the 
secondary terminals of the induction coil, we can set 
up in the circuit of the rectangle oscillations having 
a frequency depending upon the inductance L of the 
rectangle, and the capacity C of the Leyden jar. If 
we put near to, and parallel to, one side of this circuit 
the copper bar of the cymometer, we can then adjust 
the handle of the cymometer so that the circuit of the 
cymometer has the eame oscillation constant as that of 
the rectangular circuit above mentioned. This is 
ascertained by connecting to the two terminals of the 
tubular condenser of the cymometer a vacuum tube 
filled with neon, which glows brightly under the 
influence of the oscillations set up in the cymometer 
circuit when these become a maximum. Hence, by 
one movement of the handle, we can tune the cymo- 
meter to the circuit under test, and the cymometer 
can be calibrated to show at one glance, by a reading 
on a scale, the oscillation constant 0 of the circuit 
under test. We have then the expression VCL =0. 
If, then, we increase the inductance of the rect- 
angular circuit by a small unknown amount L, and 
take another reading of the cymometer O, we have 
the following equations, which enable us to determine 
the unknown inductance 


O?=CL, 0, = C(L + L,). 


0,2 — 0? 
Cc 


Utilising this method, Dr. Fleming showed that 
the inductance of an iron wire is slightly greater than 
that of a copper one, and that the inductance of a 
galvanised wire is the same as that of a copper one of 
the same diameter, which proves that the oscillations 
set up by high-frequency currents reside entirely on 
the surface. 

Another important measurement in connection with 
eas is the cvefficient of coupling of two 
circuits. The two circuits act on one another induc- 
tively. The first circuit has a self-inductance L, the 
second circuit a self-inductance N, and M is the mutual 
inductance ; then the coefficient of coupling is defined 
by the relation 

eee 

JLN 
This can be determined in the following manner :—If 
the two coils above mentioned are joined up so that 
their windings are in the same direction, and again in 
the opposite direction, then by determining the equiva- 
lent inductances of these circuits L, and L, we have 
the following equations, from which we can determine 
the coefficient of coupling :— 

L,=L+2M+N, 

L,=L-2M+N, 

» bobo, 
4 


Hence 
_ L,. 


and 
R= aN 


The measurements can be made either by Ander- 
son’s method or by the cymometer method. 

Another important measurement is the wave-length 
radiated by any antenna or falling upon any receiving 
antenna. Various forms of wave-meter have been 
designed by Dinitz, Slaby, and others. The cymo- 
meter affords a very convenient method of doing it, 
because all that is necessary is to place a copper bar 
of the cymometer near to the antenna, and to adjust 
the cymometer until the neon tube glows most brightly. 





The cymometer scale can then be calibrated, to show 
directly the wave-length of the wave being radiated, 
in feet or metres. Instruments for the measurement 
of high-frequency currents next engaged attention, 
and various forms of hot-wire ammeter were deeciibed 
suitable for measuring the currents used in radio- 
telegraphy. A very convenient form of hot-wire 
ammeter for small currents was shown, made as 
follows :—A very fine wire is stretched loostly be- 
tween two terminals, and to the centre of this wire 
is soldered a small therm>-junction, consisting of an 
iron and bismuth wire. The thermo-junction is con- 
nected to a low-resistance galvanometer. On passing 
oscillations through the fiae wire, it becomes heated, 
aud the thermo-electric coupling causes deflection of 
the galvanometer. It can therefore be calibrated by 
passing continuous currents through the fine wire, and 
then the deflections on the galvanometer scale will 
indicate the R.M.S. value of any oscillations which 
produce an equal scale deflection. Methods were 
next described for the determination and delineation 
of resonance curve by the method of Drude and 
Bjerknes, by means of which it is possible to deter- 
mine the damping and logarithmic decrement of the 
oscillations in any circuit. 

In the final lecture of the course, Dr. Fleming 
dealt with the subject of radiotelephony, and de- 
scribed methods by which it is found possible to 
transmit not merely signals to a distance by electric 
waves, but the sound of the speaking voice. He dis- 
cussed in the first place the problem of ordinary tele- 
phony with wires, and explained the manner in which 
articulate speech is thus transmitted, ard showed 
various slides illustrating the wave-form of different 
sounds. These wave-forms are complex periodic 
curves, but they can be resolved into the sum of the 
number of simple harmonic components. The reascn 
for the difficulty in the transmission of speech through 
cables is due to the fact that the different harmonic 
constituents in the form of periodic electric currents 
travel through the cable at different speeds and with 
different amounts of attenuation, and hence, when in- 
tegrated at the other end by the receiving telephone, 
the sound is so distorted that the ear can no eaes 
recognite it. The problem in wireless telephony is 
therefore to abolish the line, with its distortional 
character. This involves three things: (1) the possi- 
bility of being able to produce undamped or persistent 
oscillations in a transmitting antenna; (2) means for 
modulating the amplitude of these oscillations in 
accordance with the wave-form of the speaking voice ; 
and (3) means for absorbing the waves at the receiving 
end and causing them to affect some form of quantita- 
tive electric-wave detector, which in turn influences 
the current through a telephone, and so reproduces 
the articulate speech at the receiving end. Dr. Flem- 
ing described the two principal methods of producing 
undamped oscillations by means of high-frequency 
alternators, and the electric arc shunted by a con- 
denser circuit, as described in previous lectures. He 
then showed how the amplitude of the oscillations 
thusset up in an antenna can be varied by a carbon 
microphone inserted either in the base of the antenna 
or in a tertiary, or as a shunt across a coil in series 
with the antenna. Since an ordinary carbon micro- 
phone will only pass a small current, it is necessary to 
use a compound microphone, consisting of many micro- 
phones in parallel, and to place these at some point 
where there is a node of potential in the circuit in 
which it is inserted. In this way the amplitude of 
the oscillations in the antenna, and therefore the ampli- 
tude of the radiant waves, can be varied in correspond- 
ence with the amplitude of the sound-wave made 
against the diaphragm of the transmitter. At the 
receiving end it is necessary to insert in the circuit of 
the antenna, or in some circuit inductively connected 
with it, a quantitative form of wave-detector. This 
may either be an electrolytic detector, or the crystal 
detector, or the ionised-gas detector, whicb, in the 
form of an oscillation valve, was invented by Dr. 
Fleming some years ago. Also a thermo-electric de- 
tector has been usefully employed. The usual arrange- 
ments at the receiving circuit are to place in series 
with the antenna one coil of an oscillation transformer, 
the secondary circuit of which has a condenser included 
in it, and also a thermo-electric detector across the 
terminals of the condenser are then joined to an 
ordinary telephone receiver. When oscillations fall 
upon the antenna, they keat the thermo-electric junc- 
tion ; but such heating varies in accordance with the 
amplitude of the waves falling upon the antenna. This 
thermo-electric current, passing through the telephone 
receiver, causes it to emit sound which imitates the 
sound made against the diaphragm of the transmitting 
microphone. 

In conclusion, Dr. Fleming dealt with some impor- 
tant questions connected with the function of the 
earth in wireless telegraphy, and pointed out that in 
consequence of the earth not being a perfect conductor, 
there were electrical and magnetic effects below the 
surface of the earth corresponding to effects taking 
place above the surface in the air, and that these 
caused a dissipation of energy. It is well known that 
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radiotelegraphy can be conducted with greater ease 
over sea than over dry land, and that even over land 
an improvement is effected sometimes by a heavy 
shower of rain. The full theory of this has only 
recently been investigated in papers by Zenneck and 
Hack, an epitome of which was furnished by Dr. 
Fleming. 

This concluded a very interesting course of post- 
graduate lectures on radiotelegraphy, which has 
been followed with great interest by a large class of 
seventy or eighty students, who have had the oppor- 
tunity of seeing a large amount of radiotelegraphic 
apparatus, and witnessing experiments which added 
greatly to the interest of the explanations. Sub- 
stantially the full text of these lectures is reproduced 
in Dr. Fleming’s recently-published book, ‘‘ A Manual 
of Radiotelegraphy and Radiotelephony” (Longmans, 
—_ and Go. London), which we hope to review 
shortly. 





THE PROPELLING ENGINES OF H.M. 
CRUISER ‘‘ DEFENCE.” 

On our two-page plate we reproduce two photo- 
graphs of the machinery of the new cruiser Defence, 
as it stood in the works of the constructors—Scotts’ 
Shipbuilding and Engineering Company, Limited, 
Greenock. The dimensions of this cruiser, which 
was built at Pembroke Dockyard, are given in the 
Navy Estimates as follows :— 


Length ... a 490 ft. 
Breadth... Sea ae 74 ft. 6 in. 
Mean load draught ... . “ 26 ft. 
Weight of bull, including armour 

and backing... Ss so ... 8215 tons 
Dis ent on load draught 14,600 tons 
Estimated horse - power (forced 
5 este ne a aoe I.H.-P. 

rresponding estimated s nots 
Coal capacity atload draught ... 1000 tons 
Armament: four 9.2-in. breech-load- 

ing guns; ten 7.5-in. ditto; six- 

teen small guick-firing guns. 
Total estimated ccst of ship, in- 

cluding guns... Si , 1,377, 1072. 


The Defenca forms, along with H.M.S. Minotaur 
and H.M.S. Shannon, what is known as the ‘‘ Minotaur 
class” of cruisers. The main engines for the Defence 
are of special interest, as, in all probability, they will 
be the last s3t of engines of the reciprocating type to 


be built for the British Admiralty, on account of the} § 


adoption of the steam turbine for naval vessels. 

The propelling machinery is arranged in two sepa- 
rate water-tight compartments, and consists of two 
sets of four-cylinder triple-expansion engines, balanced 
on the Yarrow-Schlick and Tweedy system. Each set 
has one high, one intermediate, and two low-pressure 
cylinders, all fitted with liners and steam-jacketed. 

he diameters of the cylinders are respectively one 
of 408 in., one of 654 in., and two of 748 in., with a 
stroke of 48 in. They are capable of developing 
collectively 27,000 indicated horse-power at 125 revo- 
lutions per minute, with a steam pressure at the 
engines of 250 lb. per square inch. Ths cylinder- 
covers aud pis‘ors are of cast steel and conical in 
form. Both sides of the pistons are machined, as is 
also the case with the inside of the covers and the 
cylinder-ends. 

Stephenson’s link motion is adopted for working the 
valves, which consist of one piston valve for each high- 
pressure cylinder, two piston valves for each inter- 
mediate-pressure cylinder, and one flat treble-ported 
tlide-valve for each low-pressure cylinder. 

The ating ie are arranged at the sides 
of the ship. All gear for starting and working the 
Pg is led to convenient positions on these plat- 

orms. 

Forged-steel columns support the cylinders at the 
front of the engines. The back columns are made of 
cast iron of the usual box section, and are formed 
to carry also the crosshead slipper guides, which have 
large bearing surfaces. 

The crank-shaft for each engine is in four pieces, 
each piece being forged from the solid. The journals 
and pins are bored hollow, and are 193 in. and 22} in. 
in external diameter respectively. 

The engines are reversed by means of a double- 
cylinder steam-engine, through worm-wheel and screw 
gearing, connected to a reversing-shaft supported off 
the back columns and cylinders, and extending the 
whole —_ of the engines. Worm-wheel and screw- 
gearing driven by an electric motor is supplied for 
turning the engines when overhauling. 

Two condensere, of oval form, are fitted in each 
engine-room. The total cooling surface of the four 
condensers is 32,400 square feet, and the total length 
of £ in. brass tubing in the condensers to give this 
cooling surface is about 38} miles. 

Contrary to the usual Admiralty practice, the 
exhaust steam from the engine passes through the 
condenser tubes, and is con ed by the circulating 
wat+r passing over the outside of the tubes. Two 
centrifugal pumps in each engine-room, made by 





Messrs. Matthew Paul and Co., supply the circulating 
water, the pumps being so arran that either can 
pump to either or both condensers in one engine-room. 
The vacuum in the condensers is maintained by two 
sets of twin air-pumps made by Messrs. G. and J. 
Weir, Limited. The hot water is also drawn off by 
these pumps and pumped, through gravitation filters 
made by Messrs. J. H. Carruthers and Co., into the 
feed-tanke. One main and one auxiliary feed-pump, by 
Messra. Weir, are fitted in each boiler compartment. 
For making up lost water, two evaporators, with 
distilling condensers, feed and brine mee &c., are 
fitted in each engine-room. The whole of this plant 
has been made by Messrs. Weir. 

Among other auxiliary machines mention may be 
made of the refrigerating machinery, which includes 
one Haslam dry-air horizontal refrigerating machine, 
and one ammonia ice machine, the latter made by the 
Pulsometer Kogineering Company. 

There are four sets of steam-driven electric gene- 
rators, made by Messrs, Belliss and Morcom, Li q 
for supplying electric light and power throughout the 
ship, and four air-compressors of the Brotherhood 
enclosed type for torpedo service. 

There are two steering-engines made by Messrs. 
Napier Brothers, Limited, 

xclusive of the main propelling engines, there are 
56 steam-engines and 40 electric motors —— and 
fitted by the machinery contractors throughout the 
ship. 

e boiler installation consists of 24 water-tube 
boilers of the Yarrow type, made by Messrs. Scotts, 
with a working pressure of 275 lb. per equare inch. 
They are arranged in five water-tight compartments 
in the ship, with a central stokehold running athwart- 
ship in each compartment. 

he steam-collector of cach boiler is 4 ft. 2in. in 
internal diameter and 11 ft. long. The heating tubes 
are of solid-drawn steel, 1? in. in external diameter by 
about 8 ft. long, expanded at each end and beaded 
in the thick tube-plates of the steam and water drums. 
Each boiler has four external downcomer tubes of 
solid-drawn steel, 4 in. in internal diameter, and there 
are three furnace-doors to each boiler, with a common 
fire-grate. 
The boilers are designed for working with forced 
draught on the closed stokehold principle, 32 fans 
being supplied for this purpose. 

There are four oval funnels 11 ft. 6 in. by 10 ft. 
outside, rising to a height of about 70 ft. above the 
re-grate. 

A complete system of engine-room, stokehold and 
revolution telegraphs, revolution tell-tales and iudica- 
tors, automatic stoking indicators, navyphones and 
voice-pipes are fitted throughout the ship for com- 
munication purposes. 

The Defence completed her official steam trials on 
the 30th ult. On the full-power trial, of eight hours’ 
duration, the mean revolutions per minute were 127, 
and the engines indicated 27,570 horse-power. As 
there was a hazs in the Channel, it was considered 


referable to run the trial in waters not frequented | 4 


y shipping, and, therefore, no attempt could be 
made to ascertain the speed. This was not a 
as the two preceding ships—the Minotaur and the 
Shannon—easily exceeded the aimed at—23 knots 
—with the designed power, and the Defence exceeded 
this designed power by 570 indicated horse-power. 
The rates of coal and water consumption per unit of 
power were satisfactorily low. The vessel also ran 
the prescribed trials at one-fifth and four-fifths power 
to determine the radius of action. On the latter of 
these 30 hours’ trials, the wer averaged 19,500 
indicated horse-power with the engines running at 
115 revolutions, and the speed was 20.9 knots—a 
successful result. 








INDUSTRIAL NOTES. 

THE Amalgamated Society of Railway Servants has 
decided unanimously to ap against the decision of 
the Court of Appeal to the House of Lords. It appears 
that the ref of the Court of Appeal only applied 
to the “injunction,” which came into force on the day 
on which judgment was entered. As re the 
general application of the judgment to trade unions, 
the case will have to be argued in the House of Lords, 
whose decision will be, in a sense, general and binding. 


There appears to be an intention of invoking the law 
in other instances, for it is reported that the Conserva- 
tive members of the Miners’ Federation in South 


Wales are also taking, or intend to take, action in this 
case to obtain a return of the money already paid to 
the Labour Party for salaries to Members of Parlia- 
ment, and for expenses incurred in the candidatures 
and elections. 


The ex-editor of the Amalg ted Engineers’ Journal, 
and ex-secretary of the society, Soe the pre- 
sent editor upon keeping up the high character of the 
Journal, and the present month’s issue fully justifies 
the compliment. The first editorial note deals with 
the scheme of co-partnership started by Sir Christopher 














Furness at Hartlepool, and the acceptance thereof by 
the employés. The editor seems to be afraid that it 
will mean the falling away of trade-union members, 
and possibly the ultimate extinction of trade-unionism, 
if the principle were extensively adopted. But, in 
reality, the scheme endorses the very essence of trade- 
unionism in its best form, but tries to strip it of ite 
worst features—sudden and ial strikes. The note 
on “‘ Unemployment ” contributes nothing towards a 
solution of the problem. It suggests that the State 
should take s to prevent the creation of a class 
of ‘‘ unemployables ;” but how to do so is left to the 
ingenuity of others. That the class is growing is sadly 
too true; men drift into that class ugh circum- 
stances. But what is the remedy? How are we to 
prevent it? Mr. Barnes’s article is a retrospective 
review of the situation, Parliamentary and otherwiee ; 
but he advises the members to learn a lesson from 
the action of those on the North-East Coast. The 
writer of ‘* Municipal Notes” deserves a compliment 
for his fearlees criticiem. He says ‘‘that at present 
we are suffering from a plethora of bumptious and 
severely swelled-headed leaders ;” the italics are his 
own. There were at date 11,874 on donation beneti, 
compared with 13,056 in the previous month, or 114 per 
cent. , exclusive of sick and superannusted members. 





The report of the Amalgamated Society of Car- 
penters and Joiners shows very little improvement in 
trade, and no advance in mem ip. The total of 
members at date was 64,268 ; of these, 7393 were un 
employed, of whom 5879 were in receipt of donation 
benefit, and 18 on travelling-cards. - There were 1653 
on sick benefit, and 2875 on superannuation allowance, 
of whom 2072 were in receipt of full benefit, and 803 
of reduced allowance. The membership continues to 
decrease througb inability or unwillingness to pay the 
heavy levies rendered eer | a long drain 
on the funds. The branch offici are urged to 
make up their books and returns for the January 
report, so as to enable the council to see if any further 
relaxation can be made in the levies, now so long 
in operation, while trade is so bad. The report 
expresses the hope that the next year, 1909, will be 
brighter and better for all concerned, as the present 
year has been one of incessant trial and struggle. In 
addition to the list of firms enumerated as not con- 
forming to the trade-union rates and conditions of 
labour, six firms are enumerated as not conforming at 
the present time, these being barred to the members 
of the society. Some of the branches propose some 
redaction in the general levy, and it is done in a 
modest way, so as not to ain the council, but 
one important branch proposes to disregard the rules 
as to payment of benefits; the council replies that 
this cannot be done according to the rules. Another 
important branch, representing the London district, 
condemns the executive because it exacts the general 
levy. It appears that some twenty branches in the 
London area refused to remit the levies, and used the 
money locally, against all rale ; this, the executive 
emands, shall be refunded. The registered rules do 
not permit such use of the general funds, as the local 
officials ought to know. 





The report of the Ironfounders’ Society is again 
very discouraging from the employment point of view. 
There is a decrease of 34 on the funds, but this implies 
very little in the aggregate. The total on the funds 
was 5749—previous report, 5783. The total on dona- 
tion benefit was 3568—decrease, 23; otherwise unem- 
ployed, 243—increase, 17; on dispute benefit, 194— 
increase, 8; on sick benefit, 479—decrease, 20; on 
superannuation allowance, 1265—decrease, 16. The 
total membership was 19,046 ; a year ago, 19,375. The 
decrease was slight, but unemployment was the cause. 
The weekly expenditure for benefits amounted to 
2020/. 16s. 8d., or over 2s. 37d. per member per week. 
The cash balance at date was 59,6091. 17s, 2d.—decrease 
in the month, 2298/. 7s. 9d. The decreases have been 
continuous almost throughout the whole year, conse- 
quent upon the state of trade. The branch returns as 
to the state of employment are most discouraging. 
Out of 128 branches only two state that trade is very 
good, and two as good. In last month’s report the 

res were two and five respectively. In thirteen 

it was said to be moderate — the same as a month 
0, and in two as improving—same as a month ago. In 
the rest—109 branches out of 128—trade was from 
slack and dull to very bad ; in last month’s report the 
same applied to 108 branches. The condition of 
affairs could scarcely be worse. In sixty places, where 
there were 12,434 members, the state of trade is 
described as ‘‘ very bad ;” in last month’s report the 
same applied in sixty places, with 13,064 members. 
There was a very slight improvement under the descrip- 
tion of ‘‘ bad” —in two p only. Strikes were on 
in five places, but only 194 members were involved—a 
decrease of eight in the month. The members are 
notified that the Parliamentary levy for this quarter 
is to be paid voluntarily, in consequence of the 
decision of the Court of Appeal, pending further in- 
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Fria. 1. Fie. 2. 
structions after a legal settlement of the points in 
dispute. 





The report of the Operative Cotton-Spinners records 
the close of the lock-out, and its cost to the Associa- 
tion. There was paid during that period a total of 80.34 
per cent. of the full members’ strike-pay, and a total 
of 5661 piecers their dispute pay. There was an aggre- 
gate ment of 23,545/. 9s. 7d. in the month ; but the 
pate ~ in funds only amounted to 97071. 4s. 3d., 
as 13,838/. 5s. 4d. was received in respect of spinners’ 
lock-out pay. The report s on to say: “It is 
gratifying to note that the lock-out has been settled, 
and our members have got back to work. The terms 
of settlement are practically the same as those 
to by an amalgamation before the lock-out commenced, 
there being four months’ working at the old rate, just 
as under that agreement. The reduction takes etfect 
from the first pay-day in March, 1909. It is to be 
hoped that it may be a long time before we are faced 
with such circumstances again. If reason prevails on 
both sides, I do not see why such a state of things 
should occur, whatever the contentions may be.” 
There can be no stronger condemnation of the revolt- 
ing unions’ action than the above, and the last sen- 
tence shows that the idea of a mutual scheme for its 

revention is- not only possible, but probable at no 
Sistant date. The united membership at date was 
18,330, a gain of 84 in the month, and of 1125 in the 
year. The officials dealt with 18 dispute cases, all of 
which were amicably settled. The number of com- 

nsation ‘cases sent to employers was 19 in the month. 
To two eerious cases lump sums were awarded, which 
were regarded as satisfactory. The Association also 
gave 100/. to one member who was totally incapaci- 
tated. Since the Act came irto force in 1897 a total 
of 2777 compensation claims have been decided. 





The report of the Associated Blacksmiths records no 
improvement in trade, but the premects are better 
for the new year. Unemployed efit is still very 
large for this union, and the secretary states that he 
has no recollection of trade being so bad in the yo 
building centres. The branch returns show that only 
in two places was trade improving out of a total of 51 
In most cases the descriptions are ‘* bad’’or ‘‘very bad ;” 
‘‘dull,” or “very dull.” In two places it was described 
as ‘‘ fair,” in two as ‘‘ moderate ;” but some members 
were out of work in all the places named. The report 





(For Description, see opposite Page.) 
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Fie, 3. 


ives a brief account of the negotiations which have 
going on for some time between the representatives 
of the employers and of the workmen engaged in the 
shipbuilding industries, of all sections and grades, and 
it says: ‘The famous agreement is now completed, 
and will be submitted to a vote of the trades.” It 
adds: ‘‘It has been a long and tedious undertaking ;” 
but the task, so far, is finished. From this report, it 
would ap that the employers behaved well all 
through. Certain modifications were submitted to them 
at the final meeting, which were met in a most friendly 
spirit. The agreement as settled is now to be, or is 
being, submitted to the members of the several societies 
for ratification. The terms are not given, but the 
report states that the workers’ position is safeguarded ; 
steadiness in trade is secured, and loss to the mem- 
bers of the unions is obviated as far as possible. 
Indeed, judging by this brief report, the agreement 
appears to have secured the means for a peaceful 
solution of all labour difficulties in the shipyards to 
which it refers, and paves the way for dealing with 
local disputes so as to prevent general strikes and 
lock-outs caused by the folly of local factions. If 
this be done in the shipyards, and if it be also done 
in the cotton trades, the principle of conciliation 
will have made great strides before the new year. 





Considerable surprise was manifested in the engi- 
neering trades in the Manchester and Salford district, 
in the early part of last week, by the official notice 
from the Manchester District Engineering Trades’ Em- 
ployers’ Association to the effect that from the first 

y-day in Feb next a reduction in wages is to 
paw hy In the letter of the Federated Employers 
the reason for the demand is thus stated ;—‘“‘ In con- 
sequence of the very serious and protracted depression, 
together with the unprofitable state of the engineering 
trades of this district, the members of the above Asso- 
ciation, after the most careful consideration, have 
unanimously passed a resolution that the wages of all 
engineering workers should be reduced by an amount 
equal to the combined advances granted to them 
within the past three years.” To the majority of the 
men this will mean a reduction of 2s. per week on 
time wages and 5 per cent. on piecework rates. In the 
case of machine-workers it will amount to 3s. per week 
in time and 5 per cent. on piecework rates. 
These notices were posted to a dozen or more organisa- 
tions where members are affected in the area covered 
by such notices. The matter will come before the 
joint committee of the employers’ and workers’ repre- 
sentatives before the reduction takes place. 








The Miners’ Eight Hours Bill rm the report s 
in the House 4 Commons on Friday in last a 
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Rather than lose the Bill, the miners’ representatives 
in the House accepted the Government amendment to 
restore the five years, instead of three, as inserted in 
Grand Committee. They also agreed to an amend- 
ment to extend the time in the case of Durham and 
Northumberland by six months, to January, 1910, 
instead of July, 1909. A proposal to make the Bill 


locally optional was defeated, as‘was another to limit 
its operations to five years. The Bill came before the 
House of Lords on Tuesday evening last, and passed 
the second per hd a em geo | of 77.. Many of the 
best friends of labour still doubt the policy of fixing 
hours of labour by Act of Parliament, except in cases 
of women and children, or in cases of dangerous 
employment; but the rage for legislation has set in, 
and the miners have won the first place. 


An interesting case was heard at the Law Courts on 
Monday last, which illustrates how trade unions have 
been placed above the ordinary law of the land by the 
Trade Disputes Act of 1906. An action for libel was 
brought by Mr. George Gray, who is known as the 
“‘ Fighting Parson,” against the Variety Artists’ Fede- 
pom on ss te statements made in oe 

‘er former. e defendants agreed to apologise, an 
offered to pay Mr. Gray’s costs, as wa te 100/. 
to a charity. Mr. Justice Darling, however, de- 
clined to sanction such an agreement, or to give 
judgment, his reason for this being, he said, that 
the courts of law had been absolutely deprived by the 
Trade Disputes Act of any jurisdiction to hear a claim 

inst a trade union for any wrong it may do in con- 
nection with a trade dispute. Even if the union should 
consent to make reparation, it is impossible, the Judge 
said, for a court to make any judgment whatever in a 
cause it is forbidden to entertain. In another case 
Mr. Justice Darling said that he had held that trades 
unions were amenable if they did such things, unless 
those things were done in contemplation or furtherance 
of a trade dispute. It remains to be seen how long a 
certain section of society will be allowed to remain out- 
side the law. 


No material improvement is as yet manifest in the 
iron and steel es, but the attendance at market is 
better, and inquiries are more numerous. It is thought 
that negotiations are in progress for deliveries early in 
the new year, and it is rumoured that arrangements 
are being made in some instances for supplies covering 
a large part of next quarter. 


The General Committee of the Federation of Master 
Cotton-Spinners’ Associations met in Manchester at 
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the close of last week, and resolved to attend the con- 
ference in London convened by the President of the 
Board of Trade with the view of formulating a scheme 
for framing a wi basis to be carried out by a con- 
ciliation board. The card-room hands have agreed, 
but at date of writing the spinners have not given 
formal sanction. In the latter case, however, there 
will be no opposition, as they have been rere: | 
engaged in negotiations extending over a long period. 
In the new year we may hope that a scheme will be 

to by all parties, and thus avert disastrous 
strikes and lock-outs. 


Towards the close of last week some 600 colliers at a 
it near Walsall struck work against a pro change 
in the charter of prices. The company had given a 
fortnight’s notice ot the change, and negotiations were 
carried on without result. On Thursday the manage 
stated that working the icular seams involved a 
loss, and therefore the notices could not be withdrawn. 
It is said that the owners of other pits intimated that 
if the change was enforced and accepted in the one 
case, others working the same seams would follow ; 
this, no doubt, incited the men to resist. 





The ironfounders’ dispute in the Sheffield district 
was referred to arbitration, the award being in favour 
of the employers. Better this than a strike. 





VERITY’S ARC-LAMPS. " 

A NEw and extremely simple t; of long-burning 
arc-lamp is being manufactured Se Mee Veritys, 
Limited, of Aston, Birmingham, is lamp is of the 
open pattern, or, rather, single enclosure, but, being 
provided with three pairs of carbons, will burn three 
times as long, without trimming, as the usual open- 
type lamp. The simplicity of the method of using 
three pairs of carbons is one of the great features of 
the lamp. They are arranged side by side in a row, 
the three negative rods being held by set-screws at 
the bottom of the lamp, as shown in Fig. 1, opposite. 
The positive rods are held in a brass cross-h 
at their upper ends, and feed downwards altogether as 
the carbons burn away. The striking-gear consists of 
a couple of solenoids working a rocking-lever, which 
actuates a clutch gripping one of the positive rods. 
Normally, of course, the set of positive rods rests on 
the set of negative rods, one or more pairs being in 
contact. When current is switched on, the solenoid 

ear raises the positive rods, and an arc is struck 

tween the pair of carbons last in contact. The lamp 
then burns at that pair of carbons until the arc becomes 
so long that the clutch feeds the carbon forward and re- 
strikes the arc. Obviously the second arc will be struck 
between another pair of carbons, since the first pair will 
have burnt away enough-to cause another pair to come 
first into contact when the upper set descend. The next 


time the lamp feeds, the arc will be struck between |), 4), 


the third pair, and thus all the pairs are burnt away 
at the poy rile and finish their life together. It is 
absolutely impossible to strike arcs simultaneously be- 
tween two pairs of carbons, so that no trouble arises 
from this source. Lamps of the type described are 
built for both continuous aud alternating current ; in 
the former case they will burn for 400 hours, and in 
the latter for not less than 300 hours. 

In Figs. 3 to 6 is another ingenious device intro- 
duced by Messrs. Veritysin connection with arc- 
lamps. The illustrations show a weight-relieving 
suspension gear, in which, when the lamp is in i- 
tion, there is no tension in the cable by which it is 
raised and lowered. The cable passes up from the 
usual winch in the base of the arc-lamp pillar, over a 
guide-pulley and down through the centre of the tube 
A, as shown in Fig. 5. The end is attached to the 
~ B. The arc-lamp itself is suspended from the 

ook at the bottom of the lower portion of the appa- 
ratus. When the lamp is patted co, the cylindrical 
part B enters A, and the male contacts C enter the 
sockets D to make the electrical connection. At the 
same time the bell-cranked and hooked levers E 
over and engage with the fixed catches F. It is 
obvious that some means of guiding must be provided 
for these things to occur. The provision is simple 
and ingenious. On one side of B is a projection G, 
and A being cut off at an angle, the jection must 
slide round the curved end of A, so cause the 
contacts C and D to come into a vertical line. The 
method of en ent of E and F, which support the 
weight of the lamp, is obvious, but it is not so clear how 
tke lamp can be lowered. Lowering is effected as 
follows :—The lamp is first raised as high as possible, 
which forces the bell-crank levers E E inwards, so that 
when lowered they will pass the hooks F. They are 
retained in this position by the catch H, which engages 
with their upper ends, and thus the lamp can be 
lowered without hindrance. Before it is raised again 
the catch H is raised and the bell-crank levers freed. 
The devices have proved entirely reliable in practical 
work, and, indeed, it is difficult to see how they could 
get out of order, 





FURTHER’ EXPERIMENTS UPON GAS- 
PRODUCER PRACTICE.* 

By Wiii1amM Arrsur Bong, Ph. D., D.Sc. F.R.S., 
Professor of Applied Chemistry (Fuel and Metallurgy), 
Leeds. University, and RicHarp VERNON WHEELER, 
D.Sc., late Dalton Scholar and Fellow of Manchester 
Universivy. 

In our previous paper on ‘‘The Use of Steam in Gas- 

Producer Practice,” it was contended that the admixture 

of more steam with the air-blast than ds with a 


‘saturation temperature of from 60 deg. to 65 deg. Cent. is 


not conducive either to higher thermal efficiencies or to 
the generation of & gas specially suited for furnace work. 
It is our present intention to demonstrate by be to 
the results of further experiments how with still lower 
steam saturation temperatures a most effective combina- 
tion of rapid rate of gasification with high thermal effi- 
ciency can be continuously maintained over long periods 
of time under ordinary works conditions, a rich 
gas — carbonic — content, and ———. “ 
or either power or heating purposes. previous 
(May to June, 1906) were carried out with two ucers 
working with a mixed steam and air-blast, pre-heated to 
a temperature of (about) 250 deg. Cent. by passing through 
a system of superheaters, and delivering washed gas to 
both furnaces and gas-engines. Some three months later 
(September, 1906), when one of the two producers was 
shut down for structural alterations, the remaining one 
(whose rated capacity was 16 cwt. per hour) was suc- 
cessfully worked over a continuous period of three weeks, 
with a day-load of 24 cwt. per hour, and a night-load of 
12 cwt. per hour, with an effective fuel bed 3 ft. 6 in. 
deep, and a steam saturation temperature of 60 deg. Cent. 
The fact that these large d were met with ‘ect 
ease and regularity not only di ved in advance the pro- 
phecy of certain of our critics that so low a steam satura- 
tion temperature would be found to be incompatible with 
continuous working at three-quarters load, day and night, 
but also led us to still further reduce the consumption 
a steam, with such excellent results as are recorded in 
the present paper. 
For a | yy description of the plant we must refer 
the reader to our previous vo Past experience 
had shown the desirability of making certain structural 
alterations in the producer—notably the cutting off of 
the portion of the cast-iron bell B below the gas outlet, 


ead | and also the elimination of the angle at the boshes of 


the ucer—in order to adapt it to the new working 
conditions. These alterations were carried out soon 
after the conclusion of the previous trials. It was also 
decided to reduce the effective height of the bed of in- 
candescent fuel from 7 ft. (as in the previous trials) to 
3 ft. 6 in. above the top of the fire bars; this thickness 
of fuel, it has been found, not only permits of very 
high rates of gasification, and keeps clinker difficulties 
within easily manageable proportions, but is sufficient 
to accomplish the decomposition of nearly the whole of 
the steam introduced in the blast—i.c., with a saturation 
temperature not exceeding 60 “ ° Cent.—and to reduce 
the amount of carbon dioxide in the gas to 5 per cent., or 
or for cooling and washing th 
© arrangements for cooling w g the gas 
were slightly different from those previously employed. 
On leaving the producer the hot gas passed (1) through 
ree superheaters ; (2) thence through the two rect- 
iron w rs, now arran in series, in which it 
met with a fine spray of water thrown 1. by revolving 
dashers, whereby its temperature was reduced to about 
50 deg. Cent. ; and (3) up a gas-cooling tower (without 
water spray). engine and furnace capplies were 
ifferentiated. The engine supply was forced through 
sawdust scrubbers, in order to remove the last traces 
of tar, but the furnace supply was not so treated. The 
average temperature of the gas delivered to the nes 
was 16 deg., whilst that of the furnace supply did not 
exceed 20 deg. Cent. 


LOAD ON THE PRODUCER. 

It being the principal object of these further experi- 
ments to demonstrate the practicability of high rates of 
gasification with low steam saturation temperatures an 
a gas rich in carbonic oxide, the load on the producer 
was purposely more than dou as com with the 
previous twinks. The actual demands for gas on the part 


Gas Equivalent to Tons 


of Gasified during 
Each Shift of Twelve 





ours. 
: . a Day. Night. 
'wo re-heating furnaces ee 
Two puddling furnaces .. os 11.5 os 
250 horse-power “ Stock ” engine 3.25 15 
650 horse-power ‘‘ Premier” engine . 
14.75 8 
of the engines and furnaces were ter than before, 


and instead of there being two producers to meet them, 
only one was employed. The rated capacity of this pro- 
ducer (internal diameter = 10 ft.) was 16 cwt. per hour, 
but ney tere the new trials the rate of gasification 
—s about 23.6 cwt. of coal per hour for the (twelve 
hours) day-shifts and during the corres; ing (twelve 


hours) night-shifts, it rarely ever fell iow 14 cwt. per 





hour.t erefore, during the daytime the producer was 
* Paper read before the Iron and Steel Institute at 
Middles h 


t+ Journal of the Tron and Steel Institute, 1907, No. I., 
pages 126 to 180, ENGInexRING, May 17, 1907, page 659. 
} These are the weights of coal as “‘ charged ;” for the 
dry coal they would be 22 cwt. and 13 cwt. jper hour re- 


spectively. 





successfully meeting a 47 per cent. “‘ overload ” demand, 
whilst during the Rte it was never worked below 
about 85 per cent. of its full-rated capacity. 

It may be assumed that the distribution of the gas 
between the furnaces and engines was somewhat as 
given in the preceding column. 

As a rule, the two re-heating furnaces and the 650- 
horse-power ‘* Premier ” engine were working during the 
day-shifts only. Occasionally, however, they worked 
during one night-shift in the week. The two puddli 
furnaces and 250-horse-power engine worked day an 
night continuously without interruption. 


GENERAL ARRANGEMENTS. 


The experiments were conducted under our personal 
supervision, with the assistance of a foreman and four 
workmen during the day-shifts, and a foreman and three 
workmen during the night-shifts, The men entered 
thoroughly into the spirit of the thing, and manifested a 
keen interest in the success of the experiments ; we would 
particularly thank Messrs. A. Hughes and J. Warbur- 
ton, the two foremen, for their skilful and devoted help. 
Moreover, we would take this opportunity of represent- 
ing to those responsible for the management of producer 
plants the advantages to be gained from the i 
running of trials of this sort. Not only may valuable 
information as to the factors governing the efficiency of 
gasification be obtained, but the moral effect upon the 
workmen in charge of the plant is considerable; their 
interest is stimulated, and they quickly learn to appreciate 
ey benefi = of systematic wor 9 

in the previous trials, suitable arrangements were 
made for (1) ——- the whole of the coal into 
the producer throughout each trial; (2) the continuous 
sampling of the over a period of eight hours during 

day and night-shift (except the first night-shift in 
each trial), each sample therefore aeprcemnting the mean 
composition of the generated during the particular 
shift concerned ; (3) the collection and weighing of all 
the tar deposited throughout the » during each trial ; 
(4) the weighing of the ashes and coke withdrawn from 
the water-trough at the bottom of the producer; and (5) 
the estimation of the amounts of soot and fine ash carried 
over by the gas and deposited in the mains. 

The samples of ak ton ashes, soot, gas, &c., were 
afterwards analysed. Two sets of gas yses were 
usually carried out ; the one set, at the works, over mer- 
cury in the apparatus des by the authors for com- 
mercial gas —— included all the samples taken ;_, 
the other set, which usually included three selected day- 
shift samples, were carried out in the special research ap- 
paratus erected in the Fuel and Metallurgical - 
tories of the University of Leeds:+ The calorific value 
of the coal was determined in a slightly modified form of 
the Berthelot-Mahler bomb calorimeter. 

From the analytical data were calculated :— 

1. The total carbon charged into the producer during 
the trial. 

2. The proportion of the carbon lost in the tar, ashes, 
and soot. 

3. The proportion of the carbon actually gasified. 

4. The yield of dry pa, ot 0 deg. Cent. and 760 milli- 
metres, per ton of | 

5. The calorific value of the dry gas, per cubic foot at 
0 deg. Cent. and 760 millimetres, using as basis the 
numbers obtained for the several combustible constituents 
by Julius Thomsen, of Copenhegen, in his classical re- 
searches upon the heats of combustion of gases at constant 


pressure. 

Efficiency Ratios.—The *‘ efficiency ratios ” deduced from 
the results of the various trials are based upon the net 
calorific values of the coal and of the cold gas in each 
case, and they include an allowance for the coal equiva- 
lent of the steam required to drive the blower-engine— 
viz., 0.65 cwt. per hour—assuming a boiler efficiency of 
70 per cent. Since the whole of the steam added to the 
blast throughout the trials was exhaust steam, no allow- 
ance made for it. Neither has any allowance 
been made for the work ex ed in washing the gas. 
On the other hand, the ucer has not been credited 
with the sensible heat of the hot as it left the super- 
heaters, and which was dissipa’ during the process of 


d | washing it. 


ANALYSIS AND CALORIFIC VALUE or THE CoaL 
USED DURING THE TRIALS. 

The coal used was the same as in the 
namely, ‘‘ Collins’ Green washed nuts” — 
seam of the Collins’ Green and Bold near 
Earlestown, Lancashire. It was screened over a 1-in. 
mesh, and as charged into the ucer it contained 
about 7 per cent. of moisture. © following are the 
results of the analyses of four different composite samples 
of the coal (dried at 105 deg. Cent.), each one taken over 
a full week during the period covered by the trials :— 


vious trials— 
rom the Florida 











— i » 2. | & 4. Mean. 

ptr cent per cent per cent|per cent cent 
Oarbon -+| 77.60 77.40 | 78.6 Pere. 9 Pr.80 
Hydrogen... Pa 5.25 5.25 5.6 5.30 | 5.85 
Ash es as 4.70 5.55 a 4.20 4.60 


| | 
The sulphur averaged as nearly as possible 1,25 per cent. 
The mean calorific value of the dry coal was :— 


Gross value = 3510 kilogramme-Centigrade units = 18, 
en units per pound. -” wage 

= jogramme-Oentigrade units = 13,410 
thermal unite per pound. . ae 


Net value 





* Journal of the Society of Chemical Ind ; 

vol arVil- pages 10 to 12.” ndustry, 1908, 
. ne roceedi of th h ° 

198, vol. xiv., pgs). Chemical. Society, 
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With regard to the ash of the coal, although low in 
actual quantity, it was fairly fusible ; it was, indeed, the 
second in order of fusibility of the ashes of the five Lanca- 
shire bituminous coals referred to in the previous paper 
read by the authors. 

Trial 1.—Steam Saturation Temperature=60 deg. Cent. 

Week ending January 18, 1908 (Monday, January 13, 

at 9 p.m, to Saturday, January 18, 1908, at 1 p.m.) 


Average barometric pressure . 763 millimetres 
10 centimetres (day- 
Average blast pressure (water gauge) 5 omen (night- 
shift 
Partial pressure in blast H20 bal = ae 
No = 490 ” 
Total number of hours over which the 
trialextended .. “ Pe ee 112 
Total weight of dry coal charged into 
the producer... oe oe .. 98 tons 4 cwt. 2 qrs. 


22 cwt. -~ coal (day- 

Average rate of gasification = 17.5cwt. shift). 
dry coal per hour |" cwt. “a. (night- 

8 

Coal equivalent of steam required for 
blower-engine .. oe os ve 
Average depth of incandescent fuel .. 
The steam in the blast was — exhaust steam throvghout the 


0.65 cwt. per hour 
$ ft. é in. 


Estimation of Carbon Losses During the Trial. " 
Total weight of carbon charged into the producer 170,500 


Lb. Per Cent. Equivalent to 
Carbon. 


Lb. Carbon 

Ashes drawn . 9,612 1 96 
Coke drawn oc =A 970—s «O13 886 
Dust and soot in the 

mains .. ne -- 1,460 933 1,362 
ae tar removed ae 

by w mg -- ll, 
Anhydrous tar remaining 83.1 11,290 

in gas és J od 13,634 

Total carbon gasified 156,866 











Remarks.—Comparing the results of this trial with 
those obtained in the ding trial of the previous 
series (i.¢., with the same steam saturation temperature, 
but with a much deeper fuel-bed—viz., 7 ft., instead of 
3 ft. Gin.), it is evident that with the shallower bed of 
fuel somewhat less steam has been decomposed (viz., 76 

cent., as against 87.4 per cent. of that imparted to the 

Piast), and in consequence the gas contains less hydrogen 
(15.5 per cent., instead of 16.6 per cent.). The thermal 
efficiency t ‘ore works out somewhat lower, but prob- 
ably the difference is not actually so great as the two effi- 
ciency ratios (U.725, as against 0.778) indicate, owing to 
the fact that in corresponding trials of the 
the proportion of the total carbon gasified was greater 
than the general average of all the trials (namely, 94.2, as 
against a general average of 92.6 per cent.). If allowance 
is made for this adventitious circumstance, the two effi- 
ciency ratios would be 0.725 and 0.762 respectively. The 
slight fall in efficiency with the thinner fuel-bed thus 
indicated is, in our opinion, quite outweighed by the 
much higher rate of gasification and improved working 
conditions generally. 

Tria No. 2.—Steam Saturation Temperature = 55 deg. 
Cent. Week endimg January 25, 1908 (Monday, 
January 20, 9 p.m., to Saturday, January 25, 1 p.m.). 

Average barometric pres:ure .. 773 millimetres 

10 centimetres (day- 


Average blast pressure (water ewe | 5 contiamion (night- 
shift). 
H,O = 117 millimetres 
Partial pressures in blast Og = 189 Pa 


Ny = 524 99 

Total number of hours over which the 
trial extended .. we és vo 
Total weight of dry coal charged into 
the jucer oe oe ee 


112 


. 104 tons 3 cwt. 
22 cwt. per hour dry 
coal (day-shift).* 
18 ewt. per hour dry 
coal (night-shift). 
* On the night-shift, January 21-25, however, the rate was the 


Average rate of gasification = 18 6 cwt. 
dry coal per hour 


Thus, for every 100 units of carbon charged into the producer:— same as during the day-shift. The number given is the average 


92 units were converted into gas. 
6.6 units appeared as tar. 
1.4 units was lost as coke, dust, &c. 
Percentage Composition of the Gas. 
As already explained, composite samples of the gas, 
eich taken over a continuous period of eight hours during 


each day and night-shift respectively throughout the | 
tria’, wane analysed at the works laboratory, with the | 


following results : — 


Day-Shift Samples. Night-Shift Samples. 








Limits. 




















Limits. Mean. Mean. 

Carbon dioxide 4.45to 6.25 65.45 4.60to 5.85 5,25 
»» monoxide 25.35 ,, 27.65 2645 25.50 ,, 27.70 26.50 
Hydrogen 14.50 ,, 16.356 15.25 14.45 ,, 16.30 | 15.20 
Methane 8.25 ,, 855; 840; 3.35 ,, 3.60! 3.45 
Nitrogen 48.7 ,, 49.95 49.45 48.95 ,, 49.90 49.60 
Total combustibles 44.45 ,, 45.60 45.10 44.55 ,, 45.60 | 45.15 








The close agreement between the mean composition of 
the day and night-shift samples respectively at once 
mag that the quality of bpd x was in no way affected 

y the great difference in the tive rates of gasification. 
In other words, the producer yielded as gas with a 
load equivalent to eer yen hes mi of coal per hour as 
it did with one of only 14 hundredweights per hour. The 
same thing, moreover, applies to all the other trials, so 
that it may be taken as demonstrated that under the 
working conditions otogied a is capable of 
yielding a gas of remarkably and uniform composi- 
tion between very wide limits as is rates of ifi- 
cation. Three of the continuous (day-shift) samples of 

were subsequently analysed at the University of 
8, with the following results :— 











— ee 3. | Mean. 

Carbon dioxide .. 5.50 | 4.85 5.45 5.10 
Carbon monoxide 26.75 | 35 26.90 | 27.30 
Hydrogen .. . 15.90 | 16.05 16.45 15.50 
Methane .. 3.15 3.06 2.90 3.05 
Nitrogen .. 48.75 49.20 49.30 | 49.05 

| 
Total combustibles $5.75 | 4645 45.25 | 45.85 





Yield of dry gas = 135,000 cubic feet at 0 deg. Cent. and 760 
millimetres (or 142,400 cubic feet at 15 deg. Cent. and 760 milli- 
metres) per ton of dry 


Gross = 45.02 kg.-C. units per cubic foot at 


Mean calorific = 1787 B.T. units 
- 0 deg. Cent. and 
value of gas Net = 42.07 kg.-C. units = 

166.9 B.T. units 760 millimetres. 


Sulphur in gas = 0.00261 gramme per litre; as HyS, 0.00241 


gramme per litre. 
Air used in blast per pound of dry coal gasified = 87.45 cubic 
feet at 0 deg. Cent. and 760 millimetres. 
Steam used in blast per pound of dry coal gasified = 0.454 Ib. 
Percentage of steam decomposed in the producer = 76. 
Ratio of °x#e" in gas derived from the steam _ 0.44. 


oxygen in gas derived from the air 
Efficiency ratio (based upon net calorific values of coal and gas 
respectively, and including steam for blower-engine) = 0.725. 


Temperatures on the Plant (Crntigvade ). 
y. Night. 
deg. deg. 
Average tem ture of blast leaving the 
third superheater .. ne os ne 275 265 
Ave temperature of gas leaving the 
producer... ee bs ‘ye Rt 620 590 
Average tempera- ere 24 16 
ture of gas » » engines 16 1b 





rate for the other four night-shifts of the week. 
Coal equivalent of steam required for 
blower-engine_ .. os, ee -- 0,65 cwt. per hour. 
Average depth of incandescent fuel 8 ft. 6 in. 
The steam used in the blast was exhaust steam 
throughout the trial. 


Estimation of Carbon Losses during Trial. 


Lb. 
Total weight of carbon charged into the producer 180,600 
Lb. Per Cent. Equivalent to 
* Carbon. Lb. Carbon. 
Ashes drawn 12,824 8.4 1,077 
Coke drawn* ... -- 1,596 90.9 1,387 
- | Dust and soot in mains.. "e 1,415 
| Anges tar removed his “a 
by washing... <o , . 
Anhydrous tar left in gas) 1,806 83.1 12,660 
sna 16,539 
Total carbon gasified 164,061 


Thus, for every 100 units of carbon charged into the producer : 
90.85 were converted into gas. 
7 appeared in the tar. 
2.15* were lost as coke-dust, &c. 

* A fire-bar slipped off the supporting-ring of the grate during 
the second day of The trial, and could not be replaced until the 
end of the week. This circumstance probably accounts for the 
somewhat larger amount of coke drawn as compared with the 
other trials. vA 

Percentage Composition of the Gas. 

Control analyses at works. Continuous samples over eight 

hours on each shift. 








Day-Shift Samples. Night-Shift Samples. 


Limits. 





Limits. Mean. Mean. 
Carbon dioxide 4.05 to 4.65 440 4.10to 4.50/ 4.30 
Carbon monoxide .. 27.26 ,, 28.35 27.75 27.65 ,, 28.35 | 28.00 
Hydrogen . 15.05 ,, 15.85 15.35 | 15.00 ,, 15.25 | 15.15 
Methane ve ..-| 2.96 ,, 345 3.35) 3.25,, 360] 3.40 
Nitrogen . 48.50 ,, 49.70 49.15 48.9 ,, 49.35 | 49.15 





Total combustibles 45.80 ,, 47.40 46.45 46.15 to 47.00 | 46.55 





Three of the day-shift samples were subsequently 








analysed at the University of Leeda, with the following 
ts :— 
_- 1, 2, 3. Mean. 
Carbon dioxide. . 4.70 3.80 4.80, 4.40 
Carbon monoxide 27.85 | 28.90 | 27.50 | 2810 
Hydrogen 15.45 | 14.95 16.00 | 15.45 
Methane. 2. 2.90 3.20 | 3.00 
Nitrogen -- 49.10 | 49.45 48.50 | 49.05 
Total combustibles ..| 46.35 | 46.75 46.70 | 46.60 








Sulphur in Fa = 0.00218 gramme per litre; as HS, 0.00179 
gramme per litre. 

Yield of dry gas = 182,700 cubic feet at Odeg. Cent. and 760 
millimetres (or 140,000 cubic feet at 15 deg. Cent. and 760 milli- 
metres) per ton of dry coal. 


Gross = 45.55 kg.-O. units 
— <i 7 = Ly! Pegi ye } 1 — gee 
jue of gas et = 4 .-O. units = | - a 
169.1 B.T. unite. 700 eniienetres. 
Air used in blast per pound of dry coal gasified = 36.75 cubic 


feet at Odeg. Cent. and 760 millimetres. 
Steam used in blast per pound of dry coal gasified = 0.325 Ib. 
Percentage of steam decompoeed in the producer =: 100. 
Ratio of °XYse" in gas derived from the steam _ 0.42. 


oxygen in gas derived from the blast 





Efficiency ratio (based upon net calorific values of coal and 
respectively and including steam for blower-engine) = 0.722. 


vious series | }, 





Temperatures on the Plant (Centigrade). 


Day. Night. 
deg. deg. 
Ave temperature of blast leaving the 
third superheater .. es ne oe 225 230 
Ave temperature of gas leaving the 
producer... oe os os o - 660 
Average tempera- | supplied to furnaces _ 20 14 
ture of gas on » engines 16 16 


Remarks.—The lowering of the steam saturation tem- 
perature from 60 deg. to 55 deg. reduced the carbon 
dioxide in the gas by 0.7, and increased the carbon mon- 
oxide by 0.8 per cent. without appreciably affecting the 
ydrogen content. The whole of the steam corrrespond- 
ing to the saturation temperature of the blast (55 deg. 
Cent.) was decomposed in the producer; doubtless the 
blast entering at the fire-bars contained rather more steam 
than this, since, after saturation at 55 deg. Cent. and 
passing through the superheatera, it would pick up a 
little more from the water-seal at the bottom of the 
producer. The thermal efficiency of the trial would 

robably have been somewhat higher than is indicated 

y the above figure had it not been for the breaking off 
of a fire-bar during the second day. 


(To be continued.) 





_ Beiaian Biast-Fornaces.—The number of furnaces 
in blast in Belgium at the commencement of December 
was 31, as compared with 37 at the commencement of 
December, 1907. The total of 31, representing the fur- 
naces in blast on December 1, 1908, was made up as 
follows :—Charleroi group, 11; Liéze group, 15; Luxem- 
bourg, 5. The output of pig in Belgium in November 
was 107,670 tons, as compared with 118,700 tons in Novem- 
ber, 1907. The te production for the first eleven 
months of this year was 1,095,240 tons, as compared with 
1,303,970 tons in the first eleven months of 1907. 





LIQUEFACTION OF AIR AND OTHER GasEs.—In the 
ordinary liquefaction processes of air, it is customary 
first to remove the carbon dioxide contained in the air, 
lest the snow of carbon dioxide should clog the pipes and 
contaminate the liquid air. In a recent German patent, 
Gotthold Hildebrandt proposes to condense mixtures of 
two gases, ¢.g., air to be liquetied and carbon dioxide, and 
to arrange his apparatus in such a way that the of 
higher boiling-point, e.g., CO», first condensed heated ber its 
re-evaporation, to cool the other gas. When working with 
air ib will not be n to Sm ee @ mixture of air 
and carbon dioxide ; it suffice not to deprive the 
air of its natural percentage of carbon dioxide. The 
following arrangement is suggested. The air 
from the cooled compressor through a coil. In this coil 
the CO, will condense ; its vapours rise and surround the 
upper portion of the coil, finally to escape into the 
atmosphere or to be taken back to the suction-pipe of 
the compressor. The uncondensed further descends 
in the lower portion of the coil and is then allowed to 
expand. Part of the air will liquefy ; another part will 
cool the coil. Thus liquid air is gained while the 
carbon dioxide accumulates in the apparatus, unless 
discharged 


Tur GAT1 BaRReTreR.—Barretters, or bolometers, are 
thin, hot-wire galvanometers used for measuring very 
weak currents, such as the currents received by telephonic 
and by rence Gn ag apparatus. Those currents can 
also be measured with the aid of thermo-couples, whose 
manipulation is not convenient for portable instruments 
and by Duddell’s thermoammeter. The objection of Béla 
Gati, of a President of the Gdti Multiplex Cable 
Company, of New om to the latter is that the ampere- 
meter deflections depend upon the square of the current, 
and are hence reliable only for a limited range. A similar 
objection would “pply to the barretter in the ordinar 
arrangement ; but the compensation bridge of Gti avoids 





—— | this difficulty. His own instrument consists of two parts, 


as equal as possible, with a common galvanometer branch. 
Each half consists of a barretter, a reactance coi _ of 
ry 
and part of a sliding resistance. The one barretter 

is joined to the terminals of the high-frequency currents. 
en they traverse this barretter, the thin wire becomes 
hot, its resistance increases, and resistance has to be 
cut out in that half to keep the galvanometer at zero. 
The compensation is the same whether the deflection 
is from 40 to 50 divisions or from 2000 to 2010 divi- 
sions, while a shunted galvanometer would hardly 
answer in the latter case. Barretters of carbon fila- 
ments have been used by Hayes and by 8S. B. 
Cohen and G. M. Shepherd, who presented their ap- 
tus to our Institution of Electrical Engin in 


fella) battery (a few accumulator cells rather t 


ers 
y, 1907. Gdti prefers ay fine platinum threads, 
2 or less in diameter, made by the Wollaston method, 
and mounted in a vacuum, in air or in oil, as more sensi- 
tive and constant, and as giving the mcst regular curves. 
The vacuum can only take very weak normal 
currents ; when the thread is mounted in oil, convection 
currents ma ay set uP in ok wy — Py! Compeeery 

° ith very fine t .5 and 1 in diameter, 
Catt Bis also observed peculiarities which remain to be 
explained. For laboratory purposes the oil mounting has 
its advantages; for ordinary purposes the threads are 

ed in air. The standardising is effected by means 
of a dynamometer or by a study of the resistance-current 
curves ; the latter m is not simple, of course. Capa- 
cities, dielectric resistance, self-induction, and effective 
resistance can also be measured by the barretter ; and 
when these measurements have been made on a cable line, 
the figures can finally be checked by a direct intensity 
determination. It was Fessenden, we should add, who first 
used a ter for receiving radiotelegraph waves, and 
Kennelly who first measured telephone currents by its aid. 
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Compitzep By W. LLOYD WISE. 
SELECTED ABSTRAOTS OF RECENT PUBLISHED 
OATIONS UNDER THE AOT OF 1907. 
P : se dotihe Minsitestien Mumaienn& 1 
Tin each east; wher€ none ts mentioned, the Speofeation te nat 


italics. 
at the Patent Office, Sale 
Chancery-lane, W.C., at 


advertisement of the tance of a Complete 
J arn ary weg bons in each case, given ‘adhor tho chatracs, ents the 
atent has been sealed, when the date of sealing is given. 
Any person may, at any time within two months from the 
the advertisement of the a of a Complete 
ive notice at the Patent O, of opposition to the grant of a 
atent on any of the mentioned in the Act. 


ELECTRICAL APPARATUS. 


22,117. J. Stone and Co., Limited, and FE. M. 
Preston, Deptford. Secondary Batteries. [7 Fiys.) 
October 7, 1907.—This invention relates to secondary batteries, 
and has for object to enable those batteries consisting of plates 
supported in a metal-lined wooden box to be more cheaply manu- 
factured than heretofore, and to be as efficient and saticfactory 
in working #8 other batteries of this 7. According to this 
invention, white woods may be used for the manufacture of 
battery-boxes in of more expensive woods hitherto used. 
The use of these woods is rendered possible by forming along the 
interior surfaces of the box, at convenient places, grooves, 
channels, or recesses for the metal lining to bulge or expand into 
when shrinkege of the wood takes place. a is the bottom of the 
box, b the side walls, c the lid, ard d the metal lining. Accord- 


Fig.t. 





ing to Fig. 1, a rebate e is formed around the upper edge of the 
sides b of the box. The lining dis then applied, so that at the 
upper edge there is a hollow space enclosed partly by, the walls 
of thechannel e, and partly by the lining d. This space a 
of the metal bulging outwards, or, as it were, creeping into it, 
whenever shrinkage of the wood takes place, thereby preserving 
the regular plane surfaces of the lining just as if a box of non- 
variable dimensions had been employed. In the construction 
shown in Fig. 2, which in some respects is to be preferred, the 
rebate ¢ is formed in the bottom a of the box in proximity to 
the sides thereof. As shown in Fig. 3, a rebate e can be produced 
by applying a piece of wood f of smaller dimensions than the 
distances between opposite walls of the box, thereby em 
the rebate e between certain or all of the edges of the piece /, an: 

certain or all of the walls of the box. (Accepted October 7, 1908.) 


GUNS AND EXPLOSIVES. 

15,619. Charles Osborne and Co., Limited, and 
A. E. B. Wilkinson, ham. Cartridge - 
over Machines, [3 Figs.) July 23, 1908.—This invention 
relates to cartridge turnover machines in which pressure is 


applied to the cartridge while the paper end of the same is being 
turned over, The object of the invention is to apply an even 











smount of pressure to the cartridge during the said and 
to save wear and tear and waste of power when the machine is 
running idle, This is accomplished, according to this invention, 
by only causing strain on the machine when resistance is offered 
to motion of the movable chuck, such as by a cartridge coming 
between the chucks, so that when the chuck is free to move for 





its full distance, no strain is put on the working parts. 1is a 
headstock, in which is mounted a chuck 2, the chuck being in- 
capable of longitudinal movement. The chuck 4, which is also 
mounted in the headstock 1, is longitudinally movable by cams 
on the chain wheel 5, which may be rotated from the same source 
of power as that which drives the chuck 2. The chuck 4 carries a 
bar 6 connected at one end to a lever 7 pivoted to the frame 9. 
The lower end of the lever 7 is fastened by a cord or chain 10, 

ing round the top of the lever 11, to the bottom end of the 
ever 12 whichis — in theframe 9. The lever 11 is anchored 
to a spring 15. e chain-wheel 5 has two diametrically opposite 
cams 17 and 18 on its outward face, the cam 17 acting on the 
mushroom roller 19 fitted on the lever 7, and the cam 18 acting on 
the roller 20 on the lever 12 at different times, each operating 
once in a revolution. Assuming that the machine is running idle, 
when the cam 17 reaches the lower position it forces the mush- 
room roller 19 outwards, so turning the lever 7, which pulls on 
the cord 10 and the lever 12. The cord is free to run round the 
top end of lever 11 without moving the latter, thus as the 
chuck 4 in its outward position, as shown in Fig. 1. As the cam 
18 reaches the lower position, the cord 10 is drawn in the reverse 
direction around the top of the lever 11, and pulls on the lower 
end of Jever 7, so that its upper end moves inward and brings the 
chuck 4 in its nearest position to the chuck 2, as shown in Fig. 2. 
When a cartridge comes on the supporting bar 22, upon the cam 
18 reaching the lower position it pulls the chuck 4 inwards, so 
that the cartridge is by the chucks 2 and 4. Further 
longitudinal movement of the chuck 4 is arrested by the cartridge 
abutting against the chuck 2. The cord 10, not being free to move 
round the upper part of the lever 11, is thereby rendered taut, so 
that the lever 12 pulls the lever 11 and turns it about its centre 
against the pressure of the spring 15, and thus causes the chuck 4 
to press against and tightly hold the cartridge while its end is 
being turned over. It will be seen that when there is no cartridge 
between the chucks there is no action on the spring, and conse- 
quently no strain on the machine, the cord or chain 10 freely 
running round the top of lever 11 without moving it. But when 
resistance is offered to the longitudinal motion of the chuck 4 the 
spring is acted on and reacts by pressure against the cartridge. 
(Accepted September 30, 1908.) 


MACHINE AND OTHER TOOLS, SHAFTING, &c, 


28,460. F. Wigglesworth, Bradford. Friction- 
Clutches. (6 Figs.) D.cember 27, 1907.—This invention relates 
to the construction of frict‘on-clutches. The object of the inven- 
tion is to combine with the movable friction-shoes certain appa- 
ratus by which the shoes are made to engage with, or beremoved 
from contact with, the friction surface of the outer shell of the 
other portion of the ciutch, so that means may be provided 
whereby the operative parts connected with the friction-shoes 
may be adjusted as required to allow for the wear of the engaging 
friction surfacee. To the pulley 2 the outer shell 4 of the clutch 
is attached, and within the said shell are placed the movable fric- 
tion-shoes 5. Upon the shaft 3 is keyed a boss provided with 
arms 7, which engage with recesses formed in the friction-shoes, 
The ends of the shoes are at an inclination to each other, and are 
some distance apart, forming me 9 therebetween. In each 
of these openings, blocks 10 are placed which are shaped to corres- 
pond with the inclination of the ends of the shoes, and to engage 
with undercut grooves in the ends of each shoe. Each puir of 
blocks 10 is connected by a threaded bar, one end of the bar being 
cut with a right-hand thread, and the othcr with a left-hand 





thread. Provision is made for turning the threaded bar for the 
purpose of adjusting the distance apart of the blocks 10, and en- 
suring the desired frictional = between the friction- 
shoes and the outer shell 4 The blocks 10 and threaded bars, 
after a are retained in their respective positions by 
means of set-screws, the ends of the screws en; with dies, 
which, on tightening the are forced against the thread: 
bars. The actuation of the friction-shoes 5 to and from the outer 
shell 4 is accomplished by operating a sliding-sleeve connected by 
links 16 with the threaded , the links loosely mounted 
upon the threaded bars, so that the latter may be turned and the 
triction-shoes adjusted from time to time to compensate for wear 
of the driving surfaces, the bars and friction-shoes, as 
before stated, being retained in their adjusted positions by screws 
and dies. The sliding of the sleeve in one direction operates the 
blocks 10 and forces the friction-shoes 5 into contact with the 
outer shell 4 of the clutch. When the sliding-sleeve is moved in 
the other direction, the friction-shoes are withdrawn by the 
undercut engagement between the blocks and the friction-shoes. 
(Accepted October 7, 1908.) 


PUMPS. 
19,191. W. Reavell, E. W. Jones, and Reavell and 
Limi I Air- 


’ rs. (1 Fig) 
August 26, 1907.—This invention has for its principal object to 
reduce the number of valves required in single-cylinder two-stage 
compressors, but is applicable also to er multi-stage com- 
pressors, as well as to vacuum pumps or exhausters. For this 
purpose, the low-pressure delivery valve opens into a lateral 

leading to the high-pressure end of the 
directly or through a receiver, and the final delivery valve is 
situated in an outlet — = receiver or from the said com- 
municating passage. e arrange- 
ment of a two-stage compressor. a indicates a water-jacketed 
cylinder provided at one end with a suction or inlet valve b and a 
delivery valve c. d isa receiver or in r, communicating on 
one side with the Lage wn end L of the cylinder through the 
valve c, and on the other side directly with the high-pressure end 
H of the cylinder. e¢ is the delivery valve of the receiver, f a 
double-acting piston, and g the piston-rod. Ag there is no valve 


linder, either | t 





between the eye ee end of the cylinder and the receiver or 
intercooler, the latter performs the function of a clearance . 
and there is alwaye a considerably larger volume at the high- 
pressure end of the piston than at the el pe end. Sup- 
posing that the piston has just moved to the high pressure end of 
the cylinder, drawn in a supply of air through the suction- 
valve b, it will then begin to move towards the low-pressure end. 
During this motion the air is delivered through the valve c into 
the receiver. It follows that the air will merely over to the 
high-pressure end, so as to fill the space vaca’ by the piston, 
and there will be no rise of pressure. On the return stroke 
towards the high-pressure end, the piston begins to compress the 
air at the high-pressure end, and the air pressure will close the 
valve c. Consequently the air pressure in the clearance space or 
intercooler will rise, and the extent to which it will rise depends 
upon the size of the clearance provided. On the next stroke 
towards the low-pressure end the air pressure will slightly fall at 











the high-pressure end and increase at the low-pressure end until 
the pressures on the two sides of the piston are equal, after which 
the valve c will rise, so as to allow the air to pass through the 
receiver to the high-pressure end. This operation will be repeated 
at every subsequent stroke ; but in proportion as the pressure in 
the receiver rises, the valve c will open later and later at every 
stroke, and this will continue until the delivery valve e¢ of the 
receiver opens, whereby the normal working condition is estab- 
lished, after which no further increase of pressure can take place. 
The compressor will now work as follows :—When the piston com- 
mences to move from the high-pressure towards the low-pressure 
end, compression will take on the low-pressure side and ex- 
pansion on the high-pressure side, until the valve c rises and 
allows compressed air to escape to the high-pressure end. When 
the piston returns, it compresses the air on the high-pressure side 
until the delivery valve e rises, and allows compressed air to 
escape from the receiver. (Sealed November 12, 1908.) 


RAILWAYS AND TRAMWAYS. 


25,630. H.L. Turner, Leeds. Poin {1 Fig } 
November 19, 1907.—This invention relates to apparatus for auto- 
matically controlling and operating the points of electric tram- 
ways. The core A of the solenoid B normally abuts against an 
adjustable buffer C, which may be provided with a fibre insertion 
to deaden the noise. A flat Y-shaped piece E having up-turned 
hook-ends is pivoted within a slot in the end of the core A, its 
hcok-ends abutting against an internal -sha) nose G in such a 

to permit of a slight rocking movement to either side. 
This V-shaped piece E is adapted to engage alternately with a pair 
of hook-fingers H, H pivoted respectively at J to the forked ends 
cf a pair of links K, K, having an expanding and contracting 
—_ motion controlled by a pair of parallel rocking levers L, L. 

‘he pivoted hook-fingers H, H are independently movable on 
their respective links K, this being effected by forming each 
finger H with a tail-piece O, which is fitted with a spring enclosed 
within a socket carried by the link K. One of the links K is 
coupled to the point-rod Q, and is ided 
tion R to the overhead frog. Provision 
lating the parallel link motion from the solenoid core A, 680 














as to counteract the magnetic influence of the solenoid upon 
the hook-fingers H, H. When the core A is in its normal 
position, with its base in contact with the buffer O, the Y- 
rocking-piece E is held in a central position, with the ti 
of the hooks projecting from each side of the core A, as shown in 
the drawing, whilst on the core A being withdrawn, the engae- 
ment of the hook-finger on the operative side causes the V- 
sha rocking-piece E to be slightly tilted, so as to bring it 
flush with the core A cn the inoperative side, thus allowing a 
clear passage for the return traverse of each hook-finger H. If 
desired, the pivoting of the hook-fingers H, H to the parallel links 
K, K, and the consequent necessity for an expanding and con. 
racting movement of the links, may be dispensed with, the 
parallel rocking-levers L, L being suitably slotted to permit of 
a simple alternate sliding movement of the parallel links K, K 
in opposite directions between suitable guider. Provision is 
made for the reversal of the points, or for the actuation of suit- 
able signals, this being effected either by the first car by means 
of a second overhead insulated contact-plate placed in the pranch 
cable, or by means of the first actuating switch on the Seam 
of the next succeeding car. For this F a on” omer or 
switch-blade 8 is carried by each of the parallel links K, these 
contact-plates or switch-blades § being adapted to engage re- 
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spectively with switches T,T within the box, these switches 
being arranged in circuit with the overhead switch or contact- 
plate and the solenoid. (Accepted September 30, 1908.) 


23,816. M. Cummins, Manchester. Brake Mecha- 
nism. [5 Figs) October 29, 1907.—This invention relates to an 
interlocking device applicable vo electric tramway and railway 
th the object of enabling the motorman to apply either 
the ordinary hand-brake, or the rheostatic, electric, or magnetic 
brake inde ently, in such a manner that one brake must be 
released before the other is applied. According to this invention 
the spindle a of the hand-brake is fitted with a small toovhed 
wheel b, and in proximity to this wheel b a plate c is placed. 
This plate is arranged vertically, or at right angles to the wheel b. 
A small projection c z is formed on the he plate slides on 
a fixed plate d that is attached to the dashboard, and has a 
finger c2 with which the teeth of the wheel b engage ; in the centre 
of the fixed plate’d is a hole ¢, through which a dowel f can pass 
and come in contact with the sliding plate c, or pass through a 
hole c! therein and engage with the teeth of the wheel b. The 
dowel / is connected to a bell-crank lever j pivoted to the back of 
the controller casing. The upper end of the bell-crank lever is 
formed with a jaw, in which a small friction roller m is mounted, 
and on the top of the controller casing a plate n is arranged to 
slide. The underside of the plate rests on the roller m and is 
inclined. A fork is formed on the plate n, in which a projection p! 


vehicles, 





























jindle of the main drum is inserted. When the 
e ordi hand-brake of the controller, he 


on the cap pon the 
motorman applies nary 

sometimes causes the wheels to skid and stops the rotation of the 
motor armatures, thereby making the motors useless for applying 


the electric, rheostatic, or magnetic brakes. By the application of 
this invention it is impossible for the motorman to apply one 
brake until the other is fully released ; this is effected by rotation 
of the controller handle which causes the plate n to slide and 
depress the roller m ; the dowel f is thus pushed forward and 
passes through the plate c, and engages the wheel b on the brake- 
spindle a. In this way the — of the hand-brake is 
prevented, but the electric, rheostatic, or magnetic brake 
can be applied. In the event of the motorman wishing to 
apply the -brake, he must throw the controller handle to the 
* off” position ; this causes the plate n to slide and relieve the 
pressure on the roller m, and the dowel / to come out of a 
ment with the teeth of the wheel db ; the -brake can then 

applied. When the hand-brake is applied, the sliding plate c is 
caused to move over the fixed plate d by the engagement of a 
tooth of the wheel b with the finger c4. When the car has been 
stopped and the hand-brake is taken off, the wheel ) is reversed ; 
it then engages with the semi-toothed wheel c®, and causes the 
eos). eto be drawn back by the stud ct. (Accepted September 30, 


STEAM ENGINES, BOILERS, EVAPORATOBRS, &c. 


616. H. E. Gresham, Salford. Injectors. [4 Figs.) 
January 10, 1908.—This invention relates to injectors of the t; 
in which the overflow valve is automatically controlled by the 
— in the discharge or delivery-chamber of the injector, and 
ts object is to provide simple and convenient means for effecting 
the said control. The stem of the overflow valve a is a sliding fit 
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- . 
within a slot in the stem > of a piston-like ¢, which is directly 
acted on by the pressure in the cree d 
of Bo Speen. The piston c is within a chamber e com- 
municating with the discharge-chamber d of the in pa, ae ite 

r €80 a8 
the overflow valve a, which 
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etem } can slide through the wall or side of the said 





to project into a passage f 


is in communication with the atmosphere. The action of the 
apparatus is as follows:—When the injector is not working, or 
when it is starting, there is no pressure in the discharge or 
delivery-chamber d, and the piston c is, by means of a spring g, 
80 supported that the overflow valve a can freely open torelease 
any pressure which may exist in the overflow-chamber h. When, 
however, the injector is working ly, the pressure in the 
discharge or delivery-chamber d acts upon the piston ¢ and causes 
it to hold the overflow-valve on its seat so as to prevent the 
release of any pressure that may exist in the overflow-chamber h. 
The first gap or slot in the combining nozzle j is arranged ina 
separate compartment & fitted with a free overflow-valve m. 
The overflow from the compartment k ny A pass into the compart- 
ment h, as shown in Fig. 1, or may pase direct to the atmosphere, 
as shown in Fig. 2. In Fig. 1 the overflow-valves are shown in 
their closed and in Fig. 2 in their open positions. If desired, a sup- 
plementary supply of water may be admitted to the compartment 
k of the overflow-chamber. (Accepted September 30, 1908.) 


25,892. C. Herbert, London. Steam-Superheaters. 
(5 Figs.) November 22, 1907.—This invention has reference to 
steam-superheating apparatus of the type in which outer close- 
ended tubes project from the lower compartment of a box into the 
flue space of a boiler or furnace, and inner open-ended tubes com- 
municate with the upper compartment, the steam entering the 
upper compartment, passing along the inner tubes, and making 
exit therefrom into the outer tubes, which deliver into the lower 
com ent of the box. a@ represents the outer cylindrical 
header, and b the inner cylindrical header. The outer tubes c are 
closed at one end, and the inner tubes d are m at both ends. 
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The upper ends of the tubes c are expanded into the cylindrical 
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header a, and these tubes c an ag radially from the header, and 
are afterwards curved to a large radius, so as to approach the 
vertical position as they project downwards into the flue space. 
The curving of these tubes allows of the easy insertion of the 
inner tubes d, which are also curved to the same radius, and are 
connected in a radial manner to the inner cylindrical header b. 
The inner tubes d may be fixed by means of bushes screwed to 
the tube ends, and fitting into tapered holes in the inner cylin- 
drical header b. The headers a and » are provided, diametrically 
opposite to the tubes c,d, with screwed plugs, whereby access 
may be had to the inner ends of the tubes for the purposes of 
expanding or otherwise securing the tubes to the headers or of 
cleaning the tubes. (Accepted September 30, 1908.) 


13,206. R. H. Fowler and G. Achilles, Leeds. 
Superheater. [5 Figs.) June 20, 1908.—This invention relates 
to a construction of superheaters for road-locomotives of the kind 
in which the cylinders have a steam-jacket in direct connection 
with the steam-space of the boiler. The superheater comprises a 
cylindrical casing a traversed by the vertical smoke-tubes b, and 
provided with horizontal baffle-plates c which compel the steam 
passing from the boiler by pipe d, to travel in the path indicated 
by the arrows. The lower part of the superheater is in the upper 
part of the smoke-box. The upper part of the superheater is 
surrounded with a cylindrical shell A fixed to the smoke-box, and 
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the draught passes both through the tubes b and the annular 
space between the casing @ and shell A, the ion being 
determined by a damper ——— the form of a ring ¢ suspended 
from an arm k, which can be rocked by an external lever. When 
the damper is in its lowest position, as shown, the greater part 
of the draught through the superheater. The high and 
low-pressure cylinders are surrounded with a steam-jacket o in 
direct communication with the boiler; and in order to avoid any 
formation of vacuum in the superheater when the latter cools, 
o— is provided a vent ee ~ pap q, into which 

superheated steam passes by pipe r, the steam-jacket. 
(Accepted October 7, 1908.) 


Steam. 


9142. S. J. Parker, Owen Sound, Canada. - 
Generators. [2 Figs.) April 27, 1908.—The object of this 
invention is to provide a form of steam-generator, fire-box, and 


combustion-chamber which will produce more complete combus- 
tion than has hitherto been obtained, and it consists essentially 
of a furnace-chamber located at one end thereof at the lower por- 
tion, a fire-box located within the furnace-chamber, and provided 
with a double wall forming a water-chamber communicating with 
the main water-chamber, perforated tubes communicating with 
the outer air at the front of the furnace chamber, and a 
from the front of the furnace inwardly over the double wall 
forming the water-chamber, and a supplemental fire-box pro- 





vided with a double wall forming a water-chamber communicating 
with main water-chamber. A is the shell of the boiler; C is 
a chamber located at the rear end of the generator ; E is the 
lower set of tubes which extend from the tube-plate D! to the 
intermediate plate D2; and E! are the upper set of tubes which 
extend from the tube-plate D! vo the tube-plate D. The bottom 
of the furnace-chamber is located above the bottom of the shell 
A, 80 as to leave a water between the furnace-chamber and 
the shell ; D® and D6 are the walls of the main fire-box which 
extend around the bottom and sides and back, forming a water- 
space 2, and leaving a space 3 at the back for the e of the 
products of combustion ; F are the tubes provided with perfora- 
tions. These tubes extend from the back of the fire-box along 
the top of the walls D5, Dé to the front of the furnace, where such 
tubes are open at the end and communicate with the outer air. 
G is the of the main fire-box; H is the lower fire- 
box, which is formed with sides H! and H2, forming a water- 
space 4; I is the grate of the lower fire-box. It will be 
noticed that the water-space 4 communicates with the water- 
space 2 and the main water-space in the boiler. The lower 
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fire-box H is comparatively small as compared with the 
upper fire-box, and is designed as an auxiliary thereto, to help 
to burn off the gases during the secondary combustion, as_ will 
hereinafterappear. The primary combustion takes place both in 
the main fire-box and in the minor fire-box H located underneath 
the same. The main products of combustion pass over the tubes 
F, where they meet the air passing through the perforations, and 
a secondary combustion takes place as the products of combustion 
pass downwardly. This combustion is also facilitated by the pro- 
ducts of combustion passing outwardly over the water space walls 
H! laterally, and the combined products of combustion pags through 
the space9 underneath the rear portion of the main fire-box and 
behind the minor box H and the space 3, onwardly through the 
tubes E, up through the chamber C and backwardly through the 
upper tubes E!, e gases which rise from the fuel due to the com- 
bustion of the fuel away from the fuel, and as they pass over 
and down around the tubes F mix with the oxygen passing in 
through the perforations of the tubes, thereby forming a combus- 
tible mixture which, at this point and onwardly, produces a 
secondary combustion. Such secondary combustion is produced 
by the ignited gases passing outwardly from the fire-box H and 
meeting the mixture. (Accepted October 7, 1908.) 


MISCELLANEOUS. 


14,747. J. A. Morris and W. H. Bunch, Salford. 
Lubricators. [4 Figs.) July 11, 1908.—This invention relates 
to ar with or without a sight-feed, of the type in 
which the feed is regulated by adjustable abutments on the 
ag nengen by a part adapted to reciprocate the plunger, and 
s design to provide a simple, compact, and efficient con- 
struction of lubricator. It consists essentially in the arrangement 
of such a lubricator in the oil-container with means, preferably 
external to the container, for regulating the feed of the pump, 
and capable of being adjusted while the pump is working. The 
container A is provided with one or more pump cylinders B, 
according to the number of feeds required. These cylinders B are 
formed with a central bore to receive a plunger D, an inlet valve, 
and an outlet F. The outlet F is preferably connected to a sight- 
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feed. The plunger D is made with a slot G in the rear end, with 
abutment surfaces H, H! at both sides or ends. The forward 
abutment surface H is preferably fixed relatively to the plunger, 
and the rearabutment surface H! is fitted so that it can be moved 
to vary the length of the slot. The end of the plunger D is ex- 
tended, and into it is screwed a sleeve J with a plug to form the 
abutment surface H! screwed or fitted into the end. By rotating 
this screwed sleeve the length of the slot isi dord 
The interior of the sleeve J is made square, to receive the end of a 
square spindle K, by which it may be turned. This indle K is 
fitted into a stuffing-box L in the end or side of the oil-container 
A, and is fitted with a bandle, so that the feed may be at any time 
adjusted from outside the container. A forked oscillating lever | 
en; with the abutment ends H, H! of the slot G, and moves 
the plunger D of the pump to and fro. By altering the position of 
the end of the slot or the abutment piece H! the length of strok« 
is i d ord d. (Accepted October 7, 1908.) 
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of Stellar Evolution: An Account of Some 
my Le theds 5 meee ape pw Research. By GEORGE 
E.iery Hatz, Director of the Mount Wilson Solar 
Observatory. The Decennial Publications of the 
University of Chicago. Second Series. Vol. X. Chi- 
o: The University of Chicago Press; on: 
Wan. Wesley and Son. [Price 16s. 6d. net. | 
Tue object of Dr. Hale’s volume is best under- 
stood when we underline the word ‘‘ study” in the 
title, ‘The Study of Stellar Evolution,” or when 
we adopt the sub-title, ‘‘ Recent Methods of Astro- 
physical Research.” For, strictly speaking, only 
three of the twenty-five chapters of the book—viz., 
Chapters XIX., XX., and XXI.—deal with stellar 
evolution. But these chapters may be regarded as 
the author’s summary of his views, a summary to 
which the preceding chapters lead up in a syste- 
matic way, and particular features of which are 
further discussed in the four remaining chapters. 

The astronomer, as well as the educated man, who 
gratefully admires what others build up, will every- 
where be impressed with the author’s masterful 
grip of the main problems and their correlations. 
Even those who have not seen the results of the 
magnificent work done at the Yerkes and Mount 
Wilson Observatories will feel that the Carnegie 
Institution was well advised in entrusting the organi- 
sation and direction of the new Mount Wilson Solar 
Observatory to a man who can so ably elucidate the 
fundamental cosmic problems, and the best means 
of our studying them. There is not a single for- 
mula in the whole book. The illustrations consist 
almost exclusively of splendid photographic plates 
numbering 104 ; the seven text diagrams might be 
overlooked. There are no working drawings, nor 
descriptions sufficiently detailed and stocked with 
dimensions to allow professionals or amateurs 
directly to copy instruments. Yet the descriptions 
are so lucid, and the aims are so well explained, 
that even the scientific instrument maker will wel- 
come Mr. Hale’s book. 

As first planned, the author informs us in the pre- 
face, the book was intended as a hand-book to the 
Yerkes Observatory. His removal to California 
caused a modification of the project, and the reader 
is offered an account of a connected series of investi- 
gations, laying special stress on the observational 
methods employed, with particular reference to the 
two great observatories of which the author has 
been the head. The author is quite unnecessaril 
afraid that the various researches with which he 
deals are somewhat arbitrarily chosen; but the 
fact that he speaks from his own experience is a 
decided advantage, and adds tothe value of the 
book. The logical sequence is excellently main- 
tained in the first eleven chapters—much better, in 
fact, than will appear from our remarks. 

Chapter I. ‘‘The Problem of Stellar Evolution,” 
starts practically from Laplace and from the radical 
change that the attitude of scientific investigators 
has undergone since the publication of Darwin’s 
‘*Origin of Species.” Keeler regarded half of the 
120,000 nebulre strewn over the heavens as dis- 
tinctly spiral in form; their appearance leaves 
little doubt of extremely rapid motion and constant 
change of form; but they are so far removed, and 
constructed on so vast a scale, that we have not 
yet been able to detect changes. We have thus to 
study the stars as we study the oaks of a forest; 
we do not, and cannot, wait to watch the cycle of 
change in one tree, but we discover acorns, young 
saplings and fine trees, and decaying trunks. We 
have to begin with the sun—the only star suffi- 
ciently near for detailed investigation. 

How we begin, the second chapter, ‘‘ The Stu- 
dent of the New Astronomy,” tells us. The tra- 
ditional roaming telescope work of the astronomer 
of the olden days is almost gone. Its fascination 
still exists; but the telescope work of the new 
astronomer is confined to keeping a star at the 
intersection of two cross-hairs, and his real work, 
fascinating too, but arduous, comes when he 
measures and calculates his negatives and experi- 
ments in the astrophysical laboratory. He needs 
enthusiasm, but his imagination must be controlled. 
He studies the sun as a ‘‘ Typical Star” (Chapter 
IIT.), and asks what we might know of the sun if 
it were removed to the distance of the nearest 
fixed stars. With Chapter IV., ‘‘ Large and Small 
Telescopes,” we enter upon a technical discussion 
of important questions. None of the stars—as 
distinct from the comparatively near members 
of our planetary system—can show their true discs ; 


, 





their spurious discs appear large in small tele- 
scopes and small in large telescopes. The 40-in. 
lens of the Yerkes refractor resolves stars sepa- 
rated by 0.1 second of arc; a 4-in. ve 
could not, no matter how high its magnify- 
ing power, separate stars less than a second 
apart. The large a thus offers advan- 
tages, but we learn in Chapter V., ‘‘ Astrono- 
mical Photography with Oamera Lenses,” that 
Burnham discovered 451 double stars with a 6-in. 
refractor, and the discussion of the advantages of 
the two classes of telescopes is continued with 
regard to the Bruce photographic telescope (10-in. 
compound lens), with which Barnard has done such 
splendid work, and the 40-in. refractor of the 
Yerkes Observatory, both of which are described. 
As is well known, Alvan G. Clark designed his 
40-in. object-glass for visual work, and not for 
photography. In visual lenses we wish to unite 
particularly the yellow and green rays, to which 
the eye is most sensitive, and as it is impossible to 
perfect the lenses for the full range of the spectrum, 
the image appears surrounded by a bluish halo ; 
in photographic lenses we discard the green and 
yellow, and unite the blue and violet rays. In 
order to oan the 40-in. lens for photography, 
Ritchey simply placed a suitable screen of yellow 
glass before the isochromatic plate, which is sensi- 
tive to yellow and green light, and obtained results 
of high excellence. In — of the dark lanes 
in photographs of the Milky Way the author 
remarks that some obscuring medium may possibly 
cut off the light coming from these apparently vacant 


ons. 

Chapter VI. discusses the development of the 
reflecting telescope, in which Dr. Hale strongly be- 
lieves. With his 6-ft. mirror telescope, he points 
out, Lord Rosse discovered the first spiral nebula in 
Canes Venatici in 1845, and made other discoveries 
which were marvellous, considering the poor mount- 
ing of the instrument. Keeler’s great work on 
nebulz was done with the Crossley reflector of the 
Lick Observatory, under difficulties which hastened 
his death. The 2-ft. reflector of the Yerkes Obser- 
vatory, constructed and mounted by Ritchey and 
Wadsworth, photographs in 40 minutes stars at the 
extreme limit of vision of the great refractor. The 
mirror unites all the rays, independent of their 
colour, in a common focus ; there is a loss in inten- 
sity, but no cutting off of rays of short wave-lengths. 

The next chapter, ‘‘Elementary Principles of 


Y| Spectrum Analysis,” takes us from Fraunhoffer 


and Kirchhoff and Bunsen to Huggins’ discovery 
in 1864 of the planetary nebula in Draco, dis- 
tinguished by a spectrum of one bright line, while 
Chapter VIII. deals with ‘‘ Grating Yc on 
and the Chemical Composition of the Sun.” Row- 
land’s gratings owe their reputation to the fact that 
the screw which moves the grating-plate forward by 


about ;."... in. between two successive strokes of the 


diamond is almost free from errors. Michelson’s 
ruling-machine has given us gratingsof 10in., instead 
of Rowland’s 6 in., and Michelson hopes to produce 
gratings 20 in. in diameter, with 12,500 lines to the 
inch, 2,000,000 lines.in all, each about 10 in. long— 
all to be drawn, it must be borne in mind, with one 
microscopic diamond crystal. Michelson has, in 
addition, given us the echelon spectroscope, and 
Jewell has constructed another promising ruling- 
machine. This branch of research, therefore, looks 
hopeful. The chapter mentions how, with the 
aid of gratings and the Doppler principle, Cornu 
distinguished between solar and telluric lines. The 
lines of the east limb of the sun are displaced 
towards the violet (by motion of approach) ; the 
lines of the west limb are displaced towards the 
red. Cornu threw a small image of the sun on the 
slit by means of a lens, which was made to oscil- 
late rapidly, so that the images of the east and 
west limbs were alternately seen; the solar lines 
were then noticed to move to and fro, while the 
telluric lines remained stationary. 

Chapters IX. and X. are entitled, ‘‘ Phenomena 
of the Sun’s Surface, and the Sun’s Surroundings,” 
and Chapter XI. explains the Spectro-Heliograph, 
to which we owe most of our recent knowledge of 
these phenomena. The principle of the spectro- 
heliograph was suggested by Janssen in 1869, and 
re-discovered by Braun, of Kalocsa (Hungary), and 
actually tried by Lohse at Potsdam; but the 
instrument was first used in the Kenwood Observa- 
tory, of Chicago, in 1889. The idea is to photo- 
graph & prominence—and the whole solar disc as 
well—by a series of lines corresponding to different 





ager of the slit on the image of the prominence. 
e move the solar image at a uniform rate over 
the first slit of the spectroscope, isolate (by means 
of a second slit corresponding to the eye-piece) one 
of the lines, move the plate at the same rate as the 
image, and thus obtain our photograph in the pure 
light of one particular spectrum line. The same 
result will, of course, be attained if we move the slits, 
and keep the image and plate fixed. A hydrogen 
line was first selected, but it proved too faint at the 
time (it is used now), and it was only when the 
brilliant violet calcium lines H and K were tried 
that success was realised. The negatives in calcium, 
hydrogen, and also iron light thus secured show 
a peculiar mottled structure of the solar disc. The 
hydrogen flocculi—the vapour clouds above the 
faculee—appear dark, but, near sun-spots, possibly 
in regions of higher temperature, also bright. The 
most recent photographs secured at Mount Wilson 
—not mentioned in the book, of course, but exhi- 
bited at the last Royal Society Soirée*— show vortex 
systems surrounding sun-spots, confined apparently 
to the upper strata ; where calcium vapours abound, 
hydrogen is not found as a rule. e conclusions 
as to the relative heights of the flocculi are based 
on the researches of Deslandres. Dense calcium 
vapours produce broad spectral bands, and as the 
density decreases, these bands narrow into fine 
sharplines. In a the sun in H or K light, 
we preceive in the middle of the broad bands, 
which, for convenience sake, are distinguised as H, 
and K,, bright, much narrower lines, designated H, 
and -K,, and superposed on these again narrow 
dark lines H, and K;. The H, and K, seem to 
correspond to the facule, the H, and K, to the 
flocculi above them, and the H, and K;, to the higher 
cooler parts of these flocculi. 

In conducting these observations at Mount 
Wilson, the carbons of an arc lamp are moistened 
with a solution of calcium chloride, and the camera 
slit is made to coincide with one of the lines H or 
K. The solar image is then brought to a sharp 
focus on the collimator slit by moving the concave 
mirror of the Snow telescope ; the screw driven by 
the electric motor then pulls the entire spectro- 
heliograph (which floats on mercury) at a slow rate, 
so that the collimator slit passes over the solar 
image, and the camera slit across the photographic 
plate. The — programme comprises at least one 
photograph with the H, line of calcium for the 
facule ; one with the H, line, showing the flocculi 
at higher level ; one with the H, line of hydrogen, 
and one with an iron line, With the aid of a Zeiss 
stereocomparator superposed calcium and hydrogen 
line photographs, taken one immediately after the 
other, are measured, and the levels of the flocculi 
are thus ascertained. Like the sun-spots and 
facule, flocculi near the equator appear to com- 
plete a revolution in a shorter time when near the 
equator than when in higher latitudes; the sun 
does not revolve about its axis as a whole. To 
facilitate these very elaborate measurements of the 
flocculi motion the photographs are at Mount 
Wilson projected on a globe suitably graduated. 

We have anticipated from Chapter XVI. matter 
relating to ‘*‘ Uses of Spectro-Heliograph Plates,” 
and we have passed over Chapters XII., the ‘‘ Yerkes 
Observatory,” XIII., ‘‘ Advantages of High Alti- 
tudes,” XIV., ‘‘The Mount Wilson Observatory,” 
and XV., ‘*The Snow Telescope.” The latter 
telescope was originally intended for the Yerkes 
Observatory, in the workshops of which Ritchey 
constructed it, but was erected at Mount Wilson, 
near Pasadena, in Southern California, a mountain 
belonging to the Sierra Madre range, which rises 
from the plain to a height of 5886 ft., about 30 
miles from the Pacific. The site was selected in 
1904 by a committee under Hussey. Mountains are 
not always good sites for observatories, as the 
author learnt on Pike’s Peak (14,147 ft.) and Mount 
Etna (observatory at 9650 ft.). The clear definition 
at day and night, the transparency of the air, the 
absence of dust, the low average wind (an important 
point), the heavy growth of foliage—bare rocks 
give rise to ascending air currents—and other 
features fully justify the selection of Mount Wilson. 

Chapter XVII., entitled “Sun-Spot Studies,” 
deals with Littrow spectrographs and other in- 
struments. The apparatus of the spectroscopic 
laboratory are arranged at Mount Wilson—not on a 
circular table, as at the Yerkes Observatory—but 
on an annular stone pier surrounding the two 
plane mirrors, which rotate independently of one 





* See ENGINEERING, page 16 ante, 





842 


ENGINEERING. 





[ Dec. 25, 1908. 





another, and send the natural or artificial light in 
any direction. Spark spectra are studied in air and 
in liquids; iron arc spectra are photographed at 
2 and at 15 —— ; and after comparing hot and 
colder arcs and sun-spots, with special regard also 
to the titanium oxide flutings, the author, in 
agreement with Adams and Fowler, concludes that 
the vapours constituting the umbra (dark portion) 
of a sun-spot are cooler than the surrounding 
vapours. This conclusion is confirmed by the con- 
siderations concerning ‘‘ Stellar Temperatures” in 
Chapter XVIII. Star spectra are far too faint 
and unsteady, as a rule, for permitting of large dis- 
persion. Observing the utmost care, however, to 
keep the temperature constant, the Mount Wilson 
astronomers lens photographed the spectrum of 
Arcturus with a Rowland grating and an exposure 
of 23 hours, during five consecutive nights; with 
the 60-in. reflector now under construction, an 
exposure of less than four hours should be equally 
effective. The resulting spectrum resembles the 
spot spectrum more than the solar spectrum ; and 

etelgeuze, the red star in Orion, gave a still more 
characteristic cold spot spectrum. Leaving the 
question of absorption by stellar atmospheres of 
unknown density undiscussed, the author would 
regard red stars as colder stars. 

In Chapter XIX., ‘‘ The Nebular Hypothesis,” 
the author quotes at some length from Laplace’s 
** Exposition du Systeme du Monde.” n its 
general outlines the theory maintained its posi- 
tion in spite of Babinet and Kirkwood, of Max- 
well’s mathematical deduction that the Saturn 
rings could not be solid, as they would fly to 

ieces, and of Keeler’s proof (by means of the 

oppler principle) that the rings are crowds of 
small bodies, moving faster at the inner than at 
the outer edge, until Chamberlin and Moulton 
established in 1900 that the moment of momentum 
of our planetary system is not constant—as it should 
be—but varies irregularly, and must, in the original 
system, have been about 200 times as great as at 
present. The succeeding chapter, ‘‘ Stellar Develop- 
ment,” starts from William Herschel’s view that 
planetary nebule represent a more advanced state 
than the irregular great nebula in Orion, though 
further study has rendered the problems far more 
complex than they presented themselves to Hersche’. 
By loss of heat through radiation a nebulous mass 
begins to condense ; the stars so produced, like the 
Trapezium stars in Orion, are characterised by the 
same spectrum as the nebula, and seem to partake in 
its motion. As the cooling goes on, the spectra 
become more complex; as long as the matter 
remains gaseous, the loss of heat by radiation is 
more than compensated for by the gain of heat 
owing to shrinkage. The characteristic nebular 
line, ascribed to the hypothetical element nebulum, 
unknown to us, is in stars of the Orion type 
associated with hydrogen and helium ; later, lines 
of magnesium, silicon, oxygen, and nitrogen appear. 
In the bluish-white Sirius—to which Professor 
Hale does not assign any dense atmosphere, and 
yet a very high temperature, because of its ex- 
tended ultra-violet spectrum —we find broad 
hydrogen lines associated with faint narrow lines 
of iron, sodium, magnesium, &c.; the density of 
Sirius—a star probably in an early stage—would 
not exceed that of water. With beginning con- 
densation convection currents become marked, 
indications of which the author sees in the granu- 
lated surface of the sun, showing us the bright 
filaments. We next come to white and yellow stars ; 
hydrogen lines decrease, metallic lines increase. 
In Secchi’s third type red stars the sharp edges of 
the flutings lie towards the violet, in those of the 
fourth type (of which no bright examples are 
known), towards the red; the former flutings 
Fowler ascribes to titanium oxide, the latter, which 
are faintly visible in the sun, are considered to be 
due to carbon and cyanogen. 

Professor Hale would thus on the whole, on the 
strength also of laboratory e::periments as to the re- 
lative intensities of lines at different temperatures, 
accept Lockyer’s temperature classification of stars. 
But he points out that this classification does not 
take account of the effects of mass and environment 
on spectral type, and that not all the stars need have 
been built on the same model. The Pleiades stars, 
€.g., seem to belong together and to move together ; 
they all show the characteristics of Secchi’s first 
type, and yet are so different in size and brightness 
that we cannot understand how they could have 
passed through their evolutions with the same 


rapidity, while in some other cases the big star is ' of 





white, and its smaller companion red. Professor 
Hale admits, however, that Huggins, and especially 
Schuster, each with reservations of his own, have 
met these objections in suggestive ways. 

Of other theories, the author discusses in Chapter 
XXI. only two—the Meteoritic and the Planetesi- 
mal Hypotheses. In both these theories swarms of 
meteorites are the raw materials of stellar sys- 
tems. Lockyer regards meteorites as analogous to 
wandering gaseous molecules, moving at widely- 
differing velocities, indiscriminately in all directions, 
unless confined to regular orbits in globular and 
spiral nebulz and in other cases. Chamberlin and 
Moulton always restrict the meteorites to well- 
defined orbits, in which collisions can occur only by 
certain meteorites overtaking others. The former 
theory accounts for the existence in nebule of 
substances not represented in their spectra which 
appear in stars evolved from nebule. But, the 
author points out, we do not know how nekuleze 
maintain their glow; we do not even know that 
nebule are gaseous, as they often give continuous 
spectra devoid of bright gas lines; Huggins has 
suggested that widely-separated luminous particles 
would produce the nebular appearance. 

The planetesimal theory begins with fully orga- 
nised suns, which, when approaching one another, 
shoot out prominences at such velocities that the 
matter escapes into space, assuming a spiral form 
and, finally, elliptical orbits, as the two suns 
swing past one another. We require only 1 or 
2 per cent. of the sun’s mass to shape all our 
planets, and the gaseous matter shot out would cool 
rapidly. The chapter concludes :—‘‘ If this book 
were a treatise on stellar evolution, all these ques- 
tions would require much fuller discussion and 
criticism.” 

The question, ‘‘ Does the Solar Heat Vary?” 
(Chapter X XII.) is now being ere at Mount 
Wilson by Abbot, with an Abbot pyrheliometer and 
a Langley bolometer. The observations will have to 
be continued for years ; so far it can only be said 
that the solar constant varies less than appeared 
from former investigations. Chapter XXIII. de- 
scribes the construction of the large reflecting 
telescope, with its 60-in. glass disc, 8 in. in thick- 
ness, supplied by the St. Gobain Glass Works and 
polished by Ritchey. ‘‘Possibilities of New Instru- 
ments, and Opportunities for Amateur Observers,” 
are discussed in the last two chapters. The thicker 
the glass mirrors are made, the less they are liable 
to be distorted by the sun’s rays. The precaution 
is, moreover, adopted in the tower telescope at 
Mount Wilson of sending the sun’s rays also to 
the backs of the mirrors. The two mirrors are 
mounted at the top of the skeleton tower, 65 ft. 
in height ; the object glass is near the ground, 
and the spectroscopic laboratory down below at 
the bottom of a pit. Before the success of this 
tower was known, satisfactory experiments had 
been started with — lenses. But a large- 
scale experiment with a 100-in. glass mirror re- 
flector of 50 ft. focal length is to be made, thanks 
to Mr. J. D. Hooker’s munificence. That lens 
should give images ten times as bright as the 
40-in. reflector. 

In his last chapter Professor Hale reassures the 
amateur, who has done so much and such valuable 

ioneer work, and tells him not to be disco ed 
G the accounts of those grand instruments. ith 
a 2-in. objective, and a mirror suitable to secure a 
horizontal beam, for instance, rapid-exposure solar 
photographs should be taken at intervals, early in 
the morning particularly, before the ground has be- 
come hot, with the object of settling the problem of 
solar rotation. Details are also given of simple 
Littrow spectrographs and spectro-heliographs for 
amateurs. Intending observers are advised to pro- 
cure the Transactions of the International Union 
for Co-Operation in Solar Research, Vol. I. of which 
was published in Manchester in 1906. 

This is one of the small number of references in 
the book. There are certain rather striking omis- 
sions, and the author points out some in his preface. 
E. F. Nichols’s delicate work on the determination 
of stellar heat is reported on, but the radiation pres- 
sure of light is not referred to at all, nor are other 
repellent forces. The absence of comets from the 
plates and discussions will also be noticed by the 
reader. A good alphabetical index has been pro- 
vided, and the volume is well printed on art paper. 
All the plates, except the frontispiece—the Andro- 
meda nebula, about whose distance we remain in 
complete ignorance—are bound together at the end 
e volume. The author acknowledges his in- 





debtedness to many helpers, especially to his col- 
league, Mr. EHerman. . 





National Antarctic Expedition, 1901-1904 : Physical Obser- 
vations, with Discussions by Various Authors. Pre- 
yt under the superintendence of the Royal Society. 

don: Published by the Royal Society, 1908, 

THE second volume of results deduced from the 
observations made in the course of the Antarctic 
Expedition should bring home to us the great 
variety of ways in which science is benefited by 
widely-extended exploration. The attainment of 
the actual Pole, attractive as it is from a popular 
point of view, loses its sensational interest in 
presence of the real solid work accomplished in 
many directions by the sustained efforts of those 
who laboured zealously to secure valuable and 
permanent results, unsupported by the hope of 
winning the coveted prize. Under capable, if 
untried, hands, a well-equipped observatory arose 
in that inhospitable latitude, and observations 
were prosecuted with the same accu and regu- 
larity that characterise those made in institutions 
where long experience has systematised the work. 
The height and behaviour of the tides were under 
constant observation. Earthquake tremors were 
recorded on appropriate instruments, pendulums 
were occasionally swung to derive the gravity con- 
stant, and magnetical and auroral observations were 
pursued with care and method. 

Sir George Darwin, in conjunction with the 
staff of the National Physical Laboratory, has dis- 
cussed the records of tidal observations, and demon- 
strates that the sum of the semi-ranges of the three 
principal diurnal tides is 21.6 in., and of the semi- 
diurnal tides, 3.4 in. The analysis of this latter 
tide—so minute that it can scarcely be recognised 
by simple inspection of the curves—shows that the 
action of the sun and moon are of about equal effect ; 
and this equality, together with the smallness of 
the tide, can to some extent be explained by a 
theoretical investigation of such tides in an ocean 
of uniform depth, supposed to cover the whole 
globe. In ok an ocean, at a latitude of 70 deg., 
the height of the lunar semi-diurnal tide is only 
1} in., and nearer the Pole stillless. The solar semi- 
diurnal tide in the same latitude is 14 in. with the 
opposite sign, and also diminishing as the Pole is 
approached. The winter quarters of the Discovery 
were in S. lat. 78 deg. 49 min., so though it may not 
be justifiable to apply to a particular instance 
theoretical conclusions based upon the considera- 
tion of a uniform ocean covering, such conclusions 
do serve to show that there was no reason to expect 
a considerable semi-diurnal tide, and also offer an 
explanation of the equality of the lunar and solar 
components. 

The pendulum experiments were made by Mr. 
Sesnasthl. and they have been discussed by Dr. 
Chree. Naturally there were difficulties in making 
the observations, and still greater in eliminating 
the effects of systematic errors, arising from change 
of temperature and the rate of chronometer. These 
were the principal sources of uncertainty, but others 
connected with “flexure,” or the want of absolute 
rigidity in the pendulum and its supports, leave a 
little doubt on the final results. Three pendulums 
were used, and the results are fairly accordant, 
though one pendulum gives the value of the gravity 
constant slightly, but uniformly, greater than the 
other two. Allowing half weight to the result: 
from this pendulum, the mean value of g from all 
observations is 982.985, while the theoretical value 
at sea-level is 982.963. This slight excess over the 
theoretical value confirms the results that have 
been obtained at Melbourne, Christchurch, and some 
other Southern stations. At different periods of 
the year, slightly different results were obtained, 
and these discrepancies Mr. Bernacchi is inclined 
to attribute to the northward movement of the ice 
in the Antarctic summer. Further observations, 
however, are necessary before this hypothesis can 
be definitely accepted. , 

The earthquake observations have been dis- 
cussed at considerable length by Professor Milne, 
who finds that in the twenty-one months the seis- 
mometer was in use, 136 earthquakes were recorded, 
but none of them of sufficient violence to attract 
the attention of the a. Figen — 
a to have originated near the winter q rs 
of the Discovery, and point to the existence of 
locality of great seismic activity to the south 
of Australia and New Zealand. An examination 
of the seismograms, and a comparison with the 
records of the same shock at other stations, show 
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that the rate of propagation of the several forms of 
earthquake waves is the same as that previously 
deduced, and varying, according to the character 
of the waves, from 12 to 3 kilometres per second. 
A curious feature in connection with the Discovery 
records is to confirm a suspicion that earthquake 
shocks may be recorded at antipodal stations with- 
out affecting intermediate localities. Earthquakes 
originating in the neighbourhood of New Zealand 
have repeatedly been registered in the British 
Isles, particularly at the Liverpool Observatory, 
while stations nearer to the origin have remained 
unaffected. The Discovery records disclose the 
same peculiarity, and we have now a number of 
instances where the movement from an epifocal 
area has travelled round and through the world to 
reappear as a registered quantity at its antipodes. 

The records of aurora observations have been pre- 
pared for publication by Mr. Bernacchi, and are 
accompanied by some beautiful illustrations by Dr. 
Wilson, exhibiting the curtain form of structure. 
Mr. Bernacchi remarks that the displays, though 
frequent, were poor in brilliancy, the intensity 
rarely exceeding that of the Milky Way, and that 
the light of the moon when at the first quarter 
usually rendered the aurora invisible. Attempts 
were made to get the spectrum by means of photo- 
graphy, but these failed, presumably on account: of 
the feebleness of the light, though the exposure was 
extended to 24 hours, and occasionally longer, A 
direct vision spectroscope showed the characteristic 
yellow line near D; but such a meagre result is 
a little disappointing. The observations of atmos- 
pheric electricity taken during the displays reveal 
no special fact referable to the aurora. 

The magnetic observations were made mainly 
by Mr. Bernacchi and Lieut. Armitage, and were 
not confined entirely to the stationary winter 
quarters, since some were obtained during sledge 
journeys and some on board the ship when at sea. 
The whole have been reduced by Commander Chet- 
wynd and exhibit the results, absolute and relative, 
from inclination, declination, and horizontal force 
observations. The photographic records, it is 
understood, are still under discussion. One of the 
most interesting deductions is the location of the 

sition of the South Magnetic Pole, which has 
Sees determined from both declination and inclina- 
tion observations. The former give the most prob- 
able position as 72 deg. 50 min. S. latitude and 
156 deg. 20 min. E. longitude; the latter as 
72 deg. 52 min. S. latitude and 156 deg. 30 min. E. 
longitude. The agreement between these two 
positions is remarkable and must be considered 
most satisfactory. Sabine’s survey, conducted in 
1841, placed the Pole about 200 miles-distant, since 
his co-ordinates indicate a position for the Pole 
52 min. of latitude north and 9 deg. of longitude 
east of those now determined. A shift of the Pole 
to the eastward can be inferred. 





Methods for Earthwork Computations. By C. W. 
Crockett. New York: John Wiley and Sons; 
— Chapman and Hall, Limited. [Price 6s. 6d. 
net. : 

Any new contribution to existing literature on the 
computation of earthwork will be favourably re- 
ceived by engineers if it tends to shorten or relieve 
the monotony of what is, at best, a wearisome 
business. Professor Crockett has devised a special 
slide-rule for this purpose, and in his book he 
describes the slide-rule and the methods of compu- 
tation upon which it is based. The book opens 
with the so-called prismoidal formula 

length 


Volume = 6 (sum of end areas + 4 [area of 


mid-section} ) 


the practical accuracy of which is generally ad- 
mitted. It is shown that this formula will give 
the volume correctly, even when some of the 
longitudinal faces of the solid are not planes, but 
“‘ warped ” surfaces generated by a specified move- 
ment of a straight line—to be quite precise, por- 
tions of hyperbolic paraboloids. After discussion 
of the general case, special cases are dealt with. 
leading up to the treatment of the railroad solid 
or prismoid (the book being mainly devoted to the 
consideration of railroad quantities). The first 
chapter closes with the discussion of borrow-pits 
and railroad side-hill work. 

Chapter II. deals solely with the calculation of 
volumes by the ‘‘average-end” method, which, 
though frequently used, yields results less accurate 
than those deduced by the prismoidal formula. 





The author then explains the method of determin- 
ing the ‘‘ prismoidal correction ;” that is to say, 
the quantity which added algebraically to the 
volume found by the ‘‘ average-end” method gives 
the true ‘‘ prismoidal” volume. 

The earlier portions of the book are confined to 
the consideration of straight sections of excavation 
or embankment, and a special chapter is therefore 
devoted later to the correction to be applied for 
curvature in a horizontal plane. Two methods of 
computing the correction are given, one involving 
the use of the integral calculus. 

We have not seen the Crockett volume slide-rule, 
to which a special chapter is devoted. It is stated 
to be an ordinary logarithmic circular slide-rule 
formed of two superimposed and concentric card- 
board discs graduated to scales appropriate to the 
purpose for which the rule has been made. It is 
manufactured and for sale by Messrs. W. and L. E. 
Gurley, of Troy, N.Y. 

The book contains no reference to the excellent 
tables for earthwork calculations so widely used in 
this country, nor is any mention made of the 
method of computing volumes by laying down 
contours. American practice undoubtedly predomi- 
nates in the book, but English engineers interested 
ia the subject will find much valuable information 
in it. Professor Crockett is to be congratulated on 
the orderly and scientific treatment of his subject, 
and on the sane view which he takes of the appro- 
priate limits of refinements in field measurements 
and office computations. 





Men-of-War Names; Their Meaning and Origin. By 
Vice-Admiral Prince Louis or BatrensurG. London : 
Edward Stanford, 12, 13, and 14, Long Acre, W.C. 
[Price 7s. 6d. ] 

Tue first edition of this work was published eleven 
years ago, and proved most acceptable. The aim 
was to fill a ‘‘ felt want,” in order that naval officers 
and others might have an explanation as to the 
meaning of warship names, and also understand 
why a ship bears a particular name, and how she 
came to receive it. This new edition has been con- 
siderably extended, and may be pronounced as 
complete as available records can make it. In 
each case there is a notification of the number of 
ships which have borne particular names, and the 
date of the earliest, with an explanation of the 
origin of the name. We are disappointed that 
His Highness has not in this work accepted the 
task of giving a record of the services of the shi 
bearing the respective names. It is true that in 
his first edition he apologises for such omission, 
remarking that as nearly all names in the present 
** Navy List” have a long record of past services, 
covering three centuries in some cases, their war 
service is a subject worthy of separate and ample 
treatment. This may be true, but no one could 
better have undertaken this work than the dis- 
tinguished officer who has done service in com- 
piling the record contained in this book. We hope, 
therefore, that he will increase the indebtedness of 
the Service to him by undertaking the more impor- 
tant work of recording the war service of ships with 
historical names. Nothing adds so much to esprit 
de corps, or better maintains the efficiency of in- 
dividual vessels, than full knowledge of the fame of 
the name of a ship; and consequently the publica- 
tion of such records would conduce to the efficiency 
of each unit, and therefore of the whole Fleet. 
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SOME ANCHORED TESTS OF 
AERIAL PROPELLERS. 
By Watrer A. Scoste, B.Sc., Wh. Sc. 

THE experiments here described were made at 
the Blythswood Laboratory, and it was intended to 
test propellers systematically to determine the 
effect of varying the different elements, and method 
of construction. Measurements were to be made 
with the propellers ‘‘anchored,” and moving through 
the air at different speeds in the axial direction. 
The experiments have been abandoned on account 
of the recent death of Lord Blythswood, but the 
writer hopes that, although incomplete, the results 
will throw some light on the subject considered. 

For the “anchored” tests the propellers were 
run by an electric motor through a specially designed 
transmission dynamometer. The motor and pro- 
peller shaft bearing, together with a tachometer 
and a revolution-counter, were fixed on a platform 
carried by four suspension-rods, about 8 ft. long. 
The rods had bearings at each end, fitting over two 
cross-spindles attached to the platform, and two 
corresponding spindles fixed above, the platform 
being thus very freely suspended pendulum fashion. 
During a test the platform was brought back to the 
** no-pull” a by a spiral spring pulling it in 
line with the propeller-shaft. The other end of 
this spring was attached to a long lever carrying a 
pointer which moved over a scale, The platform 
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remaining in the same position, one end of the | carefully and completely tested to give brake-power 
spring was considered fixed, and its pull could be from the readings taken, and the brake-power 
etermined from the scale reading. This arrange-| was checked by the transmission dynamometer. 
ment of the apparatus is shown in Fig. 1. |The arrangement was very convenient and gave no 
The propellers were built up by sawing through trouble in working. 
a hollow steel spindle or shaft, and brazing in a The results have been collected, and the curves 
cross-piece of sheet steel. Two aluminium arms plotted, to consider the effect of varying one ele- 
of oval section were attached to the sheet steel | ment only. 
by screws and nuts, the sheet aluminium pro-' The -esults have been plotted in Fig. 3, the 
peller-blades being similarly fixed to their outer pitch angles to which the curves correspond and 
ends. For the four-bladed propellers the sheet | speeds at certain points being marked. It will be 
steel was replaced by an aluminium cross-piece |szen that the efficiency diminishes as the pitch 
fitting over and pinned to the shaft. A blade | angleis increased ; but there is a lower limit to this 
could be taken off by unscrewing three pins. All angle, because the speed necessary to develop a 
the blades had the same developod shape, and were definite pull increases very rapidly as the pitch 
of the same size, shown in Fig. 2, and the over-all | angle is diminished ; 20 dez. is a very good mean 
diameter of the propeller was 26.5 in. value, considered from this point of view, and also 
In making a test tho motor was run up to/from that of efficiency; it appears to be a critical 





the required speed by reference to the tacho- | value, a propeller of 25 deg. pitch angle producing 
meter, and the lever pulled back and clamped about the same pull a3 one of 20 deg. at the same 


corresponding to certain points are marked. The 
curve for 15 deg., with four blades, coincides with 
that for 20 deg., with two blades. At 15 deg. and 
20 deg. the efficiency with four blades is less than 
with two, but this is reversed at 25 deg. It is very 
remarkable that at 20 deg. it is necessary to run at 
a higher speed to obtain a given pull with four 
blades than with two, this being another fact which 
— to indicate that some special conditions 
hold at this angle with flat blades. 

Comparison of two and four blades, curved 1 : 20 
to a circular arc, is made in Fig. 5. There is little 
difference in their efficiencies, but four blades pro- 
duce a required pull at a lower speed than with 
two blades ; nevertheless, to obtain a greater pull 
from such a propeller simply by using more blades 
would entail a certain loss of efficiency. 

The efficiencies of all these curves for propeller- 
blades have been determined by plotting in Fig. 6. 
The results obtained at a pitch angle of 20 deg. 
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\ | > : P : 
540 | 1.9 j= ome oe of this type, with 25 deg. pitch angle, is 
“ TH __ | loss efficient than one set at 20 deg., and it must 
when the platform was in its ‘‘no-pull” posi- | be run at approximately the same speed to develop 


tion ; the position of the lever pointer gave the a given pull. In all cases the efficiency of a pro- 
pull of the spring or propeller. The speed was peller diminishes at higher powers and speeds. 

then determined by means of the revolution counter| Two and four plane blades are compared at pitch 
and a stop-watch. Measurements were made of | angles of 15 deg, 20 deg., and 26 deg. in Fig. 4. 








he power supplied to the motor, whieh was very | The pitch, angles, number of blader, and speeds 
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have been plotted; the necessary data for com- 
parison at other angles has been given in the tables. 
‘The blade curved most at the leading edge is most 
efficient, being closely followed by those curved 
1: 20and1:15to circular arcs. Further curving 
reduces the efficiency to below that obtained with 
ylane blades. These results are in accordance with 
those obtained from aeroplanes. Although the 
plotted curves are not given, it is interesting to 
note that for the best form of blade tested the 
efficiency falls off as the pitch angle is increased in 
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Blades Curved in Direction of Motion. 
| 
Pitch Revolutions Pullin Power in 
Cusvatuse. Angle. perMinute., Pounds. Waits. 
deg. 
| 650 0.6 16.6 
‘ | 675 13 34.5 
1: 16 arc of circle 15 900 2.08 73 
1100 2.95 128 
500 0.7 22.5 
670 1.57 61 
1: 16 arc of circle 20 785 2.01 86.5 
9£0 3.12 165 
1080 3.95 244 
440 0.7 24 
{ €00 1.65 64 
1: 15 arc of circle 25 715 2.11 96 
| 830 2.9 168 
1000 3.65 244.6 
( 510 0.8 23 
‘ 730 1.75 61 
1:10 arc of circle 15 | 920 2.56 115 
1150 3.78 228.7 
475 0.8 26.5 
670 1.78 62 
1:10 are of circle 20 760 2 33 114.4 
960 3.16 190.6 
1000 3.7 237.6 
405 0.6 28 
555 1.5 £8 
1:10 arc of circle 25 680 2.2 108.6 
790 2.96 189 
875 3.46 235 
ons 1 33 
; ” 20 1.78 83 
1: 6 arc of circle 15 845 2 25 125 
945 288 212.6 
{ 465 09 32 
i ; 720 1.75 74+ 
1 :6 are of circle 20 i 29 116 
{ 288 192 
430 08 35 
.s . 570 1.7 785 
6 arc of circle 25 645 213 120 
770 3.04 235 
Curved 1:20 at one- f 700 1.38 36 
quarter of breadth } 15 ¢ 920 193 62 
(Fig. 2) \ 1040 2.4 91 
Curved 1: 20 at one- 680 1.58 47.5 
quarter of breadth \ 20 { 820 2.2 87 
(Fig. 2) 1000 2.88 135.5 
Curved 1 : 20 at one- ( 530 1 st 
#80 1.45 47 
spatter of breadth 25 750 211 90 
(Fig. 2) 

910 321 182.5 
just the same way as with plane blades. This form 
is also the most efficient at each of the pitch angles 
considered. 

Experiments were also made to determine the 
effect of bending the blades over to the front, the 
direction in which the fan is pulling, or to the rear. 








The curvature given to the blade in a radial direc- 
tion is shown in Fig. 2; it was plane in the cir- 
cumferential direction. 

It can be seen from Fig. 7 that bending in this 
way decreases the efficiency, the results for plane 
blades being included for comparison. At 15 deg. 
bending to the front is slightly harmful, but bend- 
ing to the rear has an extremely bad effect. So far 
as these tests have been carried, they indicate that 
this kind of bending should be avoided, although 
the harmful effect is sometimes small. 
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Pitch Angle. io Pull in Pounds. |Power in Watts. 

deg. 

{ 70 1.25 41.5 

4 1020 1.81 72 

\ ~ 2.22 14 

750 1.45 48.5 

— 900 1.88 83.5 

l 1000 2.42 129 

1150 2.98 165 

670 1.45 61.5 

. 25 770 2.01 113 

860 | 245 162 

Blades Bent to the Front. Two Blades. 

i 940 1.56 47.5 

15 1140 2.22 83.8 

1200 2.45 100 

{ 710 1.45 49.4 

20 860 2.08 93.5 

\ 1040 3.1 185 
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It should be remembered that at low powers and 
pulls the results are not so accurate as with higher 
values. 

The writer does not intend to lay down any exact 
rules for aerial propeller design as a result of these 
experiments ; one reason is that the results are 
admittedly incomplete, but the difficulty of obtain- 
ing any exact data on the subject must justify their 
pu lication; also, there are so many divergent 

actors to be considered that any attempt in this 
direction would probably call forth much unprofit- 
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able criticism. The most efficient propeller would 
be too large for practical application, and the de- 
signer must select the mean to suit his conditions ; 
probably two blades set at from 15 deg. to 20 deg. 
would be best. The most efficient shape for a 
blade closely resembles that which is best for an 
aeroplane, remembering that in this case there is 
no question of stability to consider. Tests of aero- 
curves also point to a narrow blade being best for 
a propeller. The writer also holds the opinion that 
surface should not be given to a propeller near its 
axis, unless it is a natural development from the 
method of construction. 





Raiways In THE Far East.—A Reuter’s telegram, 
dated the 13th inst., announces the fact that the last 
spike of the Singapore-Penang Railway was driven on 
the 12th inst. by the Sultan of Johore, inthe presence of 
Sir John Anderson, the Governor, and of Rajah Muda 
of Sarawak. The Johore section of the railway is 121 
miles in length, and has cst 14 millions sterling to con- 
struct. 





846 





ENGINEERING. [Dec. 25, 1908. 





RECONSTRUCTION OF THE CALE- 
DONIAN RAILWAY BRIDGE, STIR- 


LING. 

(Concluded from page 746.) 

Tue superstructure of the new bridge, which is 
illustrated on our two-page plate, consists of steel 
main girders and curved steel plate-decking, with 
footways on each side of the bridge, supported 
by steel brackets and lattice parapet girders. The 
main girders are of the N-girder type. The details 
on the two-page plate are so full and self-explana- 
tory that little description is necessary. They 
are each 107 ft. 10 in. long, 10 ft. 6 in. deep, and 
weigh about 33 tons. There are four main girders 
in each span, or twelve girders in all, and they are 
so designed and placed as to take up directly the 
load transmitted to them from the permanent way. 
Looking at the half cross-section of the bridge 
shown in Fig. 44, it will be observed that the 
girders supporting each single line of way are 6 ft. 
apart, while the , "mma between the second and 
third girders is 6 ft. 2 in. centre to centre. The 
main girders are braced vertically and horizontally 
(Figs. 39 to 43). An inspection gangway, with hand- 
rail on each side, is provided for the entire length 
of the bridge in the space between the second and 
third girder (Fig. 44). Access to this inspection 
gangway is obtained by means of trap-doors formed 
in the timber footways over each of the river piers 
(Figs. 44 and 45, annexed). When not in use the 
trap-doors are padlocked. The gangway itself is 
illustrated in Fig. 46, below. 

The main girders are supported on phosphor- 
bronze expansion bearings, which rest on granite 


Fig46 INSPECTION ACCESS 
5*3 Qak Strips 









Fig.47 
T Gangway 7 
SEARS pg 45 72 0% sep 
0 © ° O 


blocks 2 ft. deep, illustrated on this page (Figs. 49 
to 55). The base-plate of the bearings is kept in 
position by means of four 1}-in. diameter holding- 
down bolts, 4 ft. 3 in. long, which = through 
the granite blocks into the stonework below, and 
the bottom ends of the bolts are tied together by 
four pieces of old rails which are built into the 
masonry. 

In order to counteract the effect of expansion 
and contraction on the piers, it was arranged to 
have the fixed bearings on one pier and the ex- 
pansion bearings on the other. e fixed bearings 
are on the north pier, and the expansion bearings 
are on the south pier. A phosphor-bronze plate 
1 in. thick was laid on the base-plate of the 
expansion bearings for the bottom saddle of the 
bearing to slide on during expansion and con- 
traction, the upper surface of the base-plate having 

reviously been machined. The top saddle of the 

ings is fixed to the bottom flange of the main 
girders by means of four bolts lin. in diameter. 

The 4-in. curved flooring-plates forming the 
decking are riveted to the top flanges of the main 
girders, and are supported at the centre of each 
panel by 6-in. by 3-in. by }-in. T-bars. The 
flooring-plates are laid in lengths of 9 ft. 8 in., the 
joints being in line with eaca vertical post of the 
main girders. The details o* the flooring at the 
expansion joint are shown in Fig. 32, and Figs. 35 
to 38, Plate LV. 

The footway on each side of the bridge (Fig, 34) 
is about 3 ft. wide and extends for the whole length 
of the bridge, terminating at each end with a con- 
crete ramp. The footway consists of 3-in. pitch- 
pine timber planking laid longitudinally and sup- 
ported at each panel and mid-panel points by 
angle-bars and tee-bars respectively, fixed 1 between 
the ballast-plate and the bottom flange of the 
lattice-parapet girder (Figs. 47 and 48), The curved 
brackets shown in Fig. 34 are put in with a view to 
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the stiffening of the connection between the outer 
main girder and the lattice-parapet girder. 

To act as a wheel-guard in the event of a derail- 
ment a 3-in. by 3-in. by $-in. angle-bar is riveted to 
the top of each ballast-plate, the top of the angle- 
bar being fiush with the surface of the footway 
planking. 

Special attention has been given to the water- 
proofing of the surface of the bridge. Granolithic 
concrete to an average depth of 3 in. was laid over 
the entire surface of the decking. The surface of 
this concrete was formed with decided inclinations 
towards the drainage outlets which have been pro- 
vided in the ballast-plates at the centre of each 
panel. On the top of the granolithic concrete a 
layer of Limmer asphalt § in. thick was laid, the 
asphalt being worked round the drainage outlets 
and up the sides of the ballast-plates to the level of 
the top of the sleepers (Fig. 34). 

Figs. 57 to 60, on this page, show the method 
adopted in erecting the main girders. Two tempo- 
rary girders were launched across a span and 
placed parallel to one another at 5-ft. centres, the 
ends of the temporary girders resting on the 
masonry. These temporary girders are shown in 
the view Fig. 23, on page 756 ante. On the top of 
the temporary girders 10.in. by 10-in. pitch-pine 
timbers 7 ft. long were placed at 6-ft. 6-in. centres. 
Scaffolding for the men to work on was erected as 
shown in the plan, Fig. 58, and section, Fig. 59. 

The first main girder was built on the top of the 
10-in. by 10-in. beams, the blocks to give the girder 
the necessary camber having been properly set. 


e7e 


When this girder was riveted up, it was moved to 
one side by means of jacks, and main girder No. 2 
was built exactly in the same manner. When 
girder No. 2 was riveted up, it was also slewed to one 
side clear of the temporary girders, which latter 


were launched on to the next span. The two main 
girders thus completed were placed 12 ft. apart, and 
a scaffold was erected between them (Fig. 60) ; 14-in. 


by 14-in. pitch-pine timber beams, 19 ft. long, were 
laid on the tops of the webs of the bottom flanges 
of the two main girders, and planking 3 in. thick 
was laid on the top of these beams. Girder No. 3 
was now erected on camber blocks laid along the 
centre of this second scaffold, and after the girder 
was riveted complete, it was moved to one side in 
order that girder No. 4 could be erected in the 
same way. When all four girders were completely 
riveted up, the scaffolding was removed, and the 
girders were placed in their permanent position by 
means of hydraulic jacks. This was the method of 
procedure in each span. When the bridge was 
loaded with five of the company’s heavy locomo- 
tives, after completion, the deflection of each of the 
main girders did not exceed # in. 

The bridge was designed and constructed under the 
direction of Mr. Donald A. Matheson, M. Inst. C.E., 
Engineer-in-Chief to the Caledonian Railway Com- 
pany, and the resident engineer on the works was 
Mr. Robert W. Gairns, Assoc. M. Inst. C.E.; the 
contractors were Messrs. P. and W. Anderson, 
Glasgow, and they employed the Motherwell Bridge 
en Limited, as sub-contractors for the steel- 
work. 
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STATICS OF REIN- 


THE GRAPHIC 
FORCED CONCRETE SECTIONS. 


By Witu1am Dunn, F.R.LB.A. 


Tue subject of this article has not, so far as 
the writer is aware, been discussed by English or 
American authors, though they have paid much 
attention to algebraic methods, and developed some 
ingenious, if complicated, formule. To Germany 
we must give credit, not only for a very | share 
in the origin and development of the science of 
graphical statics, but for the application of that 
science to reinforced concrete work. The following 
treatment of it is based on Mohr’s methods.* 

Pieces Subjected to Bending only, the Tensile Re- 
sistance of the Concrete being Neglected.—Computa- 
tions of the strength of pieces, subjected to bending 
alone, proceed by first determining the neutral axis. 
If this is not determined directly, as in the case of 
the abbreviated formula, » b d? = M, where » is a 
constant for each different proportion of metal to 
concrete, it is implicitly involved in fixing M. This 
formula applies only to singly-reinforced rectangular 
sections. When we have to deal with T sections 
or circular sections, or to deal with pieces with 
double reinforcement (except in those cases where 
the compression reinforcement is at a certain 
proportionate distance from the neutral axis or 
compressed face), we have, in general, as a first 
step, to find the position of the neutral axis by a 
mathematical expression, which in the simplest case 
is sufficiently tedious, and in complicated cases 
exceedingly so. 

The position of the neutral axis in rectangular 
beams, depending only on the proportion of steel 
and the ratio of the moduli of elasticity of the steel 
and concrete, can readily be found by the aid of a 
diagram or table such as given in the report of the 
Royal Institute of British Architects’ Committee on 
Reinforced Concrete. For other and more difticult 
cases the methods here described will be found 
useful, being shorter and less liable to error than 
the working out of intricate mathematical expres- 
sions. 

Rectangular Section ; Tensile Reinforcement Only 
(Fig. 1, page 848).—Let a, b, c, d be the section to 
be considered, and let MM be the plane of action 
of the bending force. Let B be the breadth of the 
piece, and D the effective depth. 

Divide up the section from the ——— face 
downwards into a number of laminw by planes at 
right angles to MM. It is unnecessary to carry 


* See ‘‘ Handbuch fiir Eisenbetonban,” Band III. 
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these divisions much below the middle of the sec- 
tion, for reasons which will appear later. 

For convenience these divisional nen have 
been taken at equal distances apart. Through the 
centre of area (centre of gravity) of each lamina, 
draw lines 1, 2, 3,4... . at right angles to M M. 

Next consider the areas of these laminz as 
forces acting through the lines 1, 2, 3,4...., 
and starting from any point e in Fig. 1 (a) set o 
these along «x «x parallel to the lines 1, 2, 3, 4 
.... and of lengths equivalent to the areas of 
1, 2,3,4.... Throughthe end of lat the point 
e, draw a vertical line ¢ 0, and choosing any point 
o in it as pole, complete the force polygon by draw- 
ing the sides 1’, 2’,3',,4.... 

Draw any line fq in Fig. 1 (b) ee to the plane 
of action of the bending force M M and draw the 
funicular polygon (b) of the forces 1, 2,3,4.... 
in relation to the pole o, making 1’, 2,,3',4’.... 
in (6) parallel to 1’, 2’, 3,4... . in(a). If the 
laminze were infinitely close, the broken line would 
become a semi-parabola with the apex at the top of 
the beam. 

From e lay off a length I, equal to the area of the 
Mod. Elas. Steel 


reinforcement multiplied by a yg, 


, 


calling the area of the steel , , and putting — = MR, 
set off the length I equal to w, m. 

From the same pole o draw the raking line I’ to 
the end of I. Next draw through the point of 
intersection of the line of action of I with the 
vertical f a, in ()) the line I’ parallel to I’ in (a), so 
forming the funicular polygon of I in relation to 


‘the pole o. 


The intersection A of the two funicular polygons 
determines the neutral axis N A. 

The sum of the moments of the laminz of the 
concrete above the neutral axis considered as forces 
equals the pole distance H x Ai; similarly, the 
moment of m times the area of the reinforcement 
(considered as a force) below the neutral axis also 
equals A i. It follows that the condition that the 
statical moment of the section above the neutral 
axis should equal that below is fulfilled at the 
intersection A, and the line N A isthe neutral axis 
neglecting the tension of the concrete. 

The moment of inertia of the piece equals the 
shaded area g A fi (the funicular poylgon), mul- 
tiplied by 2 H. e area in (b) is measured to the 
scale to which the section a, b, c, d is drawn; 
H is measured to the scale to which the lengths 
’,9,9,4.... atedrawn. 

For the moment of I about the axis N A is equal 
to the length i A multiplied by the pole distance H. 
The moment of inertia of I about the same axis 
equals the moment of the moment’ of I—that is, 
iAxHxif. ButiA multiplied by if equals 
twice the area of the triangle i f A, and accordingly 
the moment of inertia of I about the axis N A 
equals the area of the trianglei f A x 2H. Simi- 
larly, we may show that the area ghi multiplied 
by 2 H equals the moment of inertia of the force 1 
about the axis N A, and the area g Ai multiplied 
by 2H equals the moment of inertia of 1, 2, 3, 4 
about the axis N A, so that the moment of inertia 
of the whole section equals the area fg A x 2H, 
as stated. 

The maximum stress in the concrete is found 
from the equation 

ua?! 
u , 
where M is the bending moment (within safe limits), 
cis the maximum stress on the most compre 
face of the concrete, I is the moment of inertia, as 
found above, and u is the distance from that face 
to the neutral axis. Similarly, the stress on the 
steel is found from the equation 
un ot 
ym 
where 1 is the distance from the neutral axis to the 
centre of the tensile reinforcement, f, is the unit 
stress on the steel, and the other symbols are as 
before. 

Rectangular Section with Double Reinforcement 
(Fig. 2).—As before, a ) ¢ d is the section, and 
M M the plane of action of the bending forces. 
Proceed by dividing the part of the section which 
is under compressiun into laminz, treating the 
areas of these laminz as forces acting at the centres 
of gravity of their areas. The area of the com- 
pressive reinforcement is to be multiplied by 


= = m, and also taken as acting through the 


centre of gravity of itsarea. The tensile reinforce- 
ment multiplied by m gives us the force I. The, 

lar and funicular polygons are constructed as 

fore, and the area of the figure fg A x 2H is 
the moment of inertia of the section. The stresses 
in the concrete and the tensile steel are found from 
the equations before given. 

The unit stress in the steel of the compressive 
reinforcement is found from the equation 


mM =/1 


vm 


where M, I and m are as before, f. is the stress in 
the compressive reinforcement, and v the distance 
from the neutral axis to that reinforcement. 
Having found the maximum stress c in the con- 
crete, the stresses in the reinforcement may be found 
graphically by setting off D the depth of the piece, as 
in Fig. 5, page 849, and drawing the neutral axis 
in its true position. Makec = the maximum stress 
in the concrete to any scale, and draw from the end 





of c a line through the intersection of the neutral 
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axis and the vertical, cutting the lines of the rein- 
forcement. The lengths f and /, measured to the 
same scale as c and multiplied by m give the 
stresses in the steel. In practice the figure would 
be drawn on the same diagram as used for finding 
the moment of inertia. 

Graphical processes are rarely so accurate in the 
results as algebraical methods, as they depend on 
the accuracy of the drawing, &c. But in reinforced 
concrete sections the dimensions of the work vary 
so much from point to point—the concrete being of 
slightly varying depths, and the steel sometimes 
nearer, sometimes further, from the surface—that 
great precision is of little value. With very 
moderate care the graphical method gives quite 
sufficiently correct results. 

T Section with Tensile Reinforcement (Fig. 3).— 
The reader will have no difficulty in following the 
construction, which leads to the same end as before, 
i.e., area fg A x 2 H equals the moment of inertia of 
section. A consideration of the force and funicular 
polygons shows clearly the great influence of the 





width of the flange on the position of the neutral | 
axis. It is one of the advantages of this graphical | 
process that we can see at once the effect of a} 
variation in the breadth or —_ of the piece, or| 


in the area or the positions of the reinforcements. | 





| 
i 


Solid Circular Section with Reinforcing - Bars 


Arranged in a Circle (Fig. 4).—-We proceed by 
dividing the section into laminz on the compression 
side, and treating the area of each as a force acting 
through the centre of the area. For convenience, 
the dividing planes of the lamine are 
through the centres of the reinforcing bars, the 
areas of which bars multiplied by m are them- 
selves treated as forces. We then get the forces 
1, 2, 3, 4, 5. . .. with which we form the left-hand 
part of the force polygon in Fig. 4 (a). We mul- 
tiply the area of the lower reinforcing bars by m 
for the forces I, IL, III., IV., with which we 
form the right-hand part of the force polygon in 
(a), and then draw the funicular polygon in ()). As 
before, the shaded area fg A x 2 H is the moment 
of inertia of the section. 

It will be seen that no matter how irregular the 
section or the spacing of the bars, the method 
remiins simple, the accuracy of the result depend- 
ing on the scale of the drawing and the care used 
in making it. 

Bending Combined with Axial Presswre.—The 
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statical moment of the area of a beam subjected to 
bending only is zero, for the statical moments— 
i.e., the area of the section on one side of the neutral 
axis multiplied by the distance from the centre of 
gravity of the area to the neutral axis—on either 
side Of the neutral axis are of opposite signs, and, 
being equal, cancel each other. The moment of 
inertia, however, being the sum of the products 
of each elemental area into the square of the dis- 
tancs from the neutral axis, can never be zero, as 
although the leverage may be negative, the square 
of that quantity must be positive. 

When a section is subjected to an eccentric 
pressure producing both bending and direct com- 
pression, the departure of the neutral axis—the line 
where the compression changes to tension—from 
the point of application of that pressure is defined 
by the equation 


r= 


Ri 


where 


r is the distance from the point of application of the 
—— to the neutral axis, denoting by this the 
_ line where the compression changes to tension. 
8 is the sum of the statical moments of the section. 
I is the moment of inertia (both these last taken 
about the neutral axis, as above defined). 


When the axial pressure is applied at the geo- 
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metric centre, or when there is no axial pressure, 
and, accordingly, r = 0, we haveSalso =0. The 
application of the equation just given may be made 
graphically, and for the better explanation of the 
method a simple rectangular section, not rein- 
forced, will be taken. In such a case the position 
of the neutral axis can be readily found by calcula- 
tion, and thus the work can be checked. 
Rectangular Section, Not Reinforced, with Eccen- 
tric Loading (Fig. 6).—Let v, s, t, u be the section, 
and let the load be applied in the line P, at a point 
not the geometrical centre. The neutral axis will 
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not coincide with the geometric centre, but will vary | 
from it to such an extent that 

I 

3 

Let, in the first instance, the section be capable 
of taking both tension and compression. We then 
proceed as follows :— 

Divide up the section into laminee by planes, at 
right —— to the plane of solicitation M M of the 
applied force, and tteating the area of each lamina 
as a force acting through the centre of gravity of 
that lamina, construct the force polygon (a) and 
the corresponding funicular polygon (6). Prolong | 
the last side k’ of the funicular polygon to inter- 
section n, with the line of action of the load P,, 
and draw the line / n so that the sum of the shaded 
areas on each side of the broken lineb’, c’,d’,e’ . . . 
may be equal to each other, the point / lying on the. 
first side a’ of the funicular polygon, produced, as 
shown. 

Then the vertical line through / is the neutral | 
axis; the forces due to P, are, on the left side of 
that vertical, tensions, and on the right side com- | 
pressions. 

Prolong the last side k’ of the funicular polygon | 
to intersection with the vertical through the neutral | 
axisatm. Then the statical moment 8 = H multi- | 
ex distance 1m. The moment of inertia 

= 2H x area of triangle/mn. These are taken | 
about the neutral axis N A,, and H is the pole| 
distance as marked on diagram. 

The statical moment of the areas on the left of 
the section is H x p/, and of the areas on the right 


r) 


m ; these being of different 
x | m is the statical moment 


of the section H x 
sign, the difference 
of the whole section. 

The moment of inertia about the plane N A, 
equals 2H (area p, e, f, g', h', i, j,k m + area 
p, d', c’, b', a', l). But these areas by construction 
have been made equal to the areal mn, so that, as 
already given, I = 2H x (arealmn). 


We have also 
imxr, 
ans (I) 
r, =1 = 2H x arealmn _ ‘i 2 =f). 
NS) Hxim Hxim 
Fig.6. 2 
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The stresses are found, as before, by the for- 
mula 








Pin =M= of. 
y 


where M is the bending moment P x r,, and ¢ is the 
unit stress in any e distant 1 from the neutral 
axis. Note that in this case the bending moment 
M is not the load multiplied by the eccentricity or 
distance from the geometric centre of the section, 
but the load multiplied by the distance between 
the load and the neutral axis, or point at which 
there is no stress, as found by the diagram. 
Suppose now that we are dealing with the same 
section, but that it is unable to resist tension (in 
which case the point of application of the pressure 
must lie within the limits of the section). Let the 
point of application of the pressure lie in the line 
P,. The polar and funicular polygons are as in the 
last case, but the closing line rieeeuaes ing line) 
l’, n’ must be drawn somewhat differently. ere 


are now no forces acting on the left of the neutral 
axis, and the point /’ must lie on the side of the 
funicular polygon so as to make the shaded areas 
h’, i, 7, wv and I’, g’, f’, e’. d’ equal to each other ; 
n', as before, is drawn at the intersection of P, and 
the line k,. (For computations such as these, a 
planimeter is exceedingly convenient when the 
scale of the diagram is a large one, as it should be.) 
In this case N A, drawn through l’ gives the posi- 
tion of the neutral axis, and we have 

The statical moment = H x 1’ m’. 

The moment of inertia = 2H x areal’ m' n’. 

Both these are taken about the neutral axis N Ag. 


The maximum stress, as before, is given by the 

equation 

P, xX m=M= ar 
where 1, is the distance from the neutral axis to the 
most compressed face. 

The value of this method of finding the neutral 
axis of pieces subjected to bending and pressure 
lies not in its application to such simple sections as 
we have just considered, but to sections with single 
or double reinforcement ; to T sections, as in re- 
taining-walls with buttresses, when the buttress and 
face act together; octagonal or circular pillars, 
hollow circular chimneys, and other cases where the 
algebraic method leads to much complexity and 
consequent liability to error. 

Square Reinforced Pillar, with Eccentric Loading 
(Fig. 7).—The cross-section shown in the figure has 
four circular rods near the angles. 

Let P be the line of application of the pressure. 
Let the resistance of the concrete to tension be 
neglected. 

As before, divide the section into a number of 
laminze—ten has been chosen, but any convenient 
number will do—and draw lines through the centre 
of area of each, marking these 1,2,3... 10. 
Draw lines through the centre of reinforcements, 
marking these 11, 12. 

Lay off the force polygon with the areas of these 
lamin as forces 1, 2,3... 10, and the areas of 
the reinforcements multiplied by = = 16, in 11, 12 
in (a). Choosing the pole o with polar distance H, 
draw the funicular polygon (b), and produce the last 
side m of this polygon to intersection v with the 
line through P. 

Draw from v the compensating line vl’ in such a 
manner that the shaded area l’, v, h, g, f, e is equal 
to the shaded area i, j, k, 1, m, the point 1’ lying in 
the curved line of the funicular polygon. 

This gives the position of the neutral axis which 
is in the line through I’. 

The statical moment = H x 7’ m’. 


The moment of inertia equals 2H x area 
l’, e, f, 9, hy i, j, k, 8, m’, U’, but by construction the 
area of the triangle /’, m’, v has been made equal to 
that area, 

.*. the moment of inertia = 2H x areal’ m' v. 

The stress in the concrete follows from the equa- 
tion 


PxreMm=2l, 
u 
The stress in the steel on the tension side from 
Pxr=Ma%l 


y 
The stress in the steel on the compression sid 
from 
Pxr=aM=!, 
vm 
As before, M, the bending moment, is the load 
multiplied by the distance from the neutral axis 
to the point of application of the load ; ¢ is the 
stress in the concrete on the compression side at a 
distance u from the neutral axis ; f, the stress in 
the steel on the tension side at a distance y from the 
neutral axis ; f, the stress in the steel on the com- 
pression side at a distance v from the neutral axis ; 


m is the value . , usually taken as 15, it being 


noted that the neutral axis is no longer at the 
centre of the section, but at the point found as 
described. 

Hollow Circle with Reinforcing Rods (Fig. 8).— 
Divide the concrete cross-section into lamin as 
before : the areas form the forces 1,2,3.... 8, 
Multiply the areas of the reinforcements by 


E, = 15; the resulting areas form the forces 9, 10, 





Bs vv @. Lay off the force polygon (a) as 
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DOUBLE WASHING AND CREPEING-MACHINE FOR RUBBER. 


CONSTRUCTED BY MESSRS. FRANCIS SHAW AND CO., ENGINEERS, BRADFORD, MANCHESTER. 








before, and draw the funicular polygon (b). Draw 
the compensating line from the intersection v of 
the last side of the funicular polygon with the 
vertical through P, in such a manner that the 
shaded areas are equal, as before. Then 
The statical moment = H x J’ m’. 
The moment of inertia = 2H x area /' m’ v. 
These moments are taken about the neutral 
axis N A. 
The stresses in the steel and concrete are found 
from the equations 
M=zPxr=°¢! = fl = fel 
u ym vm 
where M, c, u, y, v, m, &c., have the same signi- 
ficance as in the last example. 








SOME MACHINES USED IN RUBBER 
MANUFACTURE. 

In our description of the Rubber Exhibition, which 
was held at Olympia in September last, we referred, 
on page 384, to the stand of Messrs. Francis Shaw and 
Co., of Manchester, and called attention to several 
machines of interest to be seen there. These we are 
now able to describe more fully, with the aid of illus- 
trations. The machines to which we particularly 
alluded were a washing and crépeing machine, an 
hydraulic blocking-machine, and a waste-rubber grind- 
ing-machine. Illustrations of these machines will be 
found above and on page 851, where they are repre- 
sented in the order mentioned. 

In Fig. 1, above, is represented a double washing 
and ee machine driven by means of a single 
pulley p between the two machines, This pulley 
is connected to a specially-designed clutch for starting 
and stopping each machine. The gearing-wheels are 
machine-cut, and of double helical design. The clutches 
are so arranged that when running loose they are sup- 
ported in bearings on each side of the driving-pulley, 
so that it is impossible for them to run out of truth. 
The washing water is fed between the rollers by a 
simple arrangement, which consists of a small pump 
which is fitted behind the machine and is driven 
by a belt from the driving-shaft. The water used is 
stored in a tank containing strainers, and, after being 
pumped through the spraying-pipes shown across the 
top of the machine in our illustration, it runs back 








Fig, 1. 


into the tank below the machine, where it is filtered, 
and is again passed into the delivery section. In this 
way the water is used over and over again, which, on 
some plantations, is considered of great importance. 

The hydraulic blocking-press shown in Fig. 2, page 
851, is designed to expedite the work of blocking the 
rubber as muchas possible. As will be seen from 
our illustration, it consists of two boxes, into which 
the rubber is placed, and in each of these boxes there 
is a plunger fitted, which is raised from below by 
means of an hydraulic ram, and the arrangement is 
such that each box can be worked quite independently 
of the other, one of them being charged ready for 
pressing while the other is being emptied. Only one 
pump is required for the two rams, and a relief-valve 
is fitted to the pump to prevent the pressure risin 
above that for which the press is designed. The rubber 
which is placed. in the boxes is that which comes from 
the crépeing and washing-machine previously described. 
Setiesl eatloas surround the bolts-which support the 
boxes, and withdraw the rams on the return stroke. 
The machine is intended for use in the preparation of 
rubber blocks for export from the plantations. 

As a very considerable industry now exists in the 
re-manufacture and utilisation of old scrap rubber, 
many machines for use in connection therewith have 
been designed, one of them being illustrated in Fig. 3. 
It has been specially constructed for grinding up scrap- 
rubber, and as it is very important in a machine of 
this class that it shall be very rigid, it is made specially 
strong. The rollers are of chilled cast iron, 28 in. 
long 4 16 in. in diameter, and are arranged to run at 
differential speeds by means of a double clutch, the ratio 
of the gear in one case being 2 to 1 for breaking up, and 
in the other case 5 to 1, the latter being used for fine 
grinding. The back roller is fitted with a mechanical 
scraper, which is operated from the front of the machine, 
and an emergency cut-out is provided above the rollers, 
by means of which the machine can be instantaneously 
stopped in case of accident. The machine is electrically 
driven, the main shaft being actuated by a pair of 
double helical machine-cut wheels. 





Care Town Water SuprLy.—We understand that the 
Cape Town City Council have decided to instal filters for 
peritying the water supplied to the Tamboers Kloof dis- 
trict. The filters are to be fixed on the main pipe-line 
reservoir above the Kloof Nek Reservoir, and wil! work 
under a pressure of 300 ft. head. The contract has been 








seed with the Candy Filter Co., Ltd., 5, Westminster 
alace-gardens, London, the installation to be on their 
automatic compressed-air and oxidizing filtering principle. 





Tue Austrian Navy.—The Austro-Hungarian Naval 
Budget for 1909 includes about 2,477,000/. for ordinary 
expenditure, and 186,900/. for extraordinary expenditure, 
making an excess of 270,000/. over the total for last year. 
Of the total, a sum of 840,000/. is set apart for continuing 
the construction of the new ships—the Franz Ferdinand, 
Radetzski, Zrinyi, and Admiral Spaun—and twelve coast- 
defence torpedo-boats. The Budget contains credits for 
increasing the number of the personnel by one vice- 
admiral, two captains, one commander, four corvette 
captains, thirteen lieutenants, seventeen sub-lieutenants, 
five doctors, nine engineer officers, fourteen petty officers, 
and 858 men, this bringing the personnel to 13,000. I 


& | includes also sums for transforming the armoured cruiser 


Maria Theresa, for the construction of a floating-dock, 
and the establishment of torpedo-boat stations. 





Socrery or EncingEens.—The fifty-fourth annual general 
meeting of the Society of Engineers was held on Monday, 
December 14, at the offices of the Society, 17 Victoria- 
street Westminster. The chair was occupied by Mr. 
Joseph William Wilson, president. The following 
gentlemen were duly elected ballot as the council and 
officers for 1909—viz. :—As president, Mr. Edward John 
Silcock ; as vice-presidents, Messrs. Diogo Andrew 
Symons, Alexander Graham Drury, and Francis George 
Bloyd ; as ordinary members of council, Messrs. Tom 
Edward Bower, Robert Wellesley Anthony Brewer, 
Augustus William de Rohan Galbraith, Percy Griffith, 
John Kennedy, Norman Scorgie, Henry Chawner Hine 
Shenton, and Walter Arthur Valon; as honorary secretary 
and treasurer, Mr. David Butler Butler; as honorary 
auditor, Mr. Samuel Wood, F.C.A. The chairman 
announced that the following premiums had been awarded 
by the council for papers read during the past session— 
viz. :—The President’s Gold Medal to Professor R. H. 
Smith for his paper on “The Design and the Waste 
and Wear of Wheel Teeth ;” the Bessemer Premium of 
books to Mr. Herbert Chatley for his paper on ‘‘ Mecha- 
nical Flight ;” a Society’s Premium of books to Mr. A. H. 
Allen for his paper on ‘‘'The Engineering Pros and Cons 
of the Metric System ;” a Society’s Premium of books to 
Mr. H. Conradi for his paper on ‘‘ The History of Mecha- 
nical Traction on Tramways and Roads ;” and a Society's 
Premium of books to Mr. H. C. D. Scott for his paper on 
“The Destruction of Arch Bridges.” A vote of thanks 
was accorded to the scrutineers, and the proceedings 
terminated by a vote of thanks to the president, council, 
and officers for 1908, which was duly acknowledged. 
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MACHINES FOR THE TREATMENT OF RUBBER. 
CONSTRUCTED BY MESSRS. FRANCIS SHAW & CO., ENGINEERS, BRADFORD, MANCHESTER. 
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THE DANGERS OF FERRO-SILICON. 


Tur death of five men, the whole of the occupants 
of the emigrants’ quarters of the steamship Ashton, 
again calls attention, in a most forcible manner, to the 
dangera attendant upon the storage and transport of 
ferro-silicon. From the evidence adduced at the 
coroner’s inquest, held at Grimsby on Monday last, 
it gee that five Russian emigrants left Antwerp 
by the Ashton on December 12, and the same evening 
were seen to be suffering from what was naturally 
assumed to be seasickness. The next morning four 
of the five were discovered dead and the other one was 
in a dying condition. 

The emigrants were berthed between decks and 
directly above the forehold, which contained, among 
other things, 9 tons of ferro-silicon in barrels. A 
hatehway gave communication between the places. 
When the master of the vessel went down he detected 





no unusual smell, but was very ill after the visit. He 
sent for the port authorities on arrival in the Humber, 
and the sanitary officer noticed a smell which he did 
not recognise at the time, but afterwards knew to be 
**that of ferro-silicon.” The forehold, where the 
stuff was stored, was perfectly dry, and the ship was 
passed Al at Lloyd’s three months ago. 

Evidence was given by Mr. J. A. Foster, analytical 
chemist, of Hull, to the effect that the ferro-silicon 
contained iron, silicon, carbon, phosphorus, and 
arsenic. Five gases were given off —namely, arseniu- 
retted hydrogen, ee acetylene, 

ure hydrogen, and sulphuret hydrogen. Pure 
sae Alby the witness said, was of an asphyxiating 
nature, and the other were very poisonous, 
arseniuretted h en being most intensely so, a single 
bubble having been known to cause death. Phospho- 
retted hydrogen was nearly as deadly. In less than 
24 hours the 9 tons of ferro-silicon, if dry, would 





give off 110 cubic feet of extremely deadly gas; and 
if the stuff were moist, thrice that amount would be 
evolved. The gas given off by the ferro-silicon in the 
hold would have kilied a hundred people. The early 
symptoms were liable to be mistaken for those of 
cholera or ptomaine poisoning. The gas decomposed 
the blood. Ferro-silicon was most treacherous ; if 
sealed in drums it was liable to explode, and if cased 
in barrels it gave off the poisonous gases mentioned. 

In our issue of July 3 last, page 24 ante, we called 
attention to the dangers attending the transport of 
ferro-silicon, and instanced cases both of poisoning 
and explosion due to it. The Swedish Government, as 
we then pointed out, recommend that in passenger 
vessels ferro-silicon, if carried, should be on the open 
deck, and away from cabins, &c. They do not advise 
packing it in hermetically-sealed drums, for fear of 
explosion. By railway it should travel in open trucks, 
covered with water-tight tarpaulin. 

The dangers of the material are well recognised by 
our own authorities, and attention was drawn to the 
subject by the annual report of the Chief Inspector of 
Factories and Workshops for 1907. We reproduce 
below an appendix to the report of the medical officer, 
contained in that publication. 

Tue Propertigs or FEerxo-Siiicon. 
By D. R. Witson. 

I have made some inquiry into the history and proper- 
ties of ferro-silicon, and have discovered that it possesses 
explosive as well as poisonous characteristics. For this 
information I am indebted to Mr. Deby, chief chemist at 
Messrs. Cammell, Laird, and Co., Limited, of Sheffield. 

Higher-grade ferro-silicon, although it has been known 
to chemists for many years, has only recently been pre- 
pared on the large scale for technical purposes— ¢., for 
adding to steel to increase the proportion of silicon ; in 
steel rails about 0.5 per cent. of silicon is required in the 
finished steel, and in high-silicon castings about 2.5 per 
cent. About 4000 tons are imported annually into the 
United Kingdom from France and Germany, and to a 
less extent trom other countries; little or none is pre- 
pared in England. 

It is made by heating together iron ore, quartz, coke, 
and lime (as a flux) to an enormously high temperature 
in the electrical furnace; the coke reduces the quartz 
and ore to silicon and metal, with the production of 
ferro-silicon containing up to 80 per cent. silicon. It is 
oom packed in iron drums or casks for export. 

rtain kinds of ferro-silicon seem to be decom . or, 
rather, disintegrated into powder, by the action of moist 
air; this apparently is not dependent on the proportion 
of silicon present, as specimens containing up to 80 per 
—_ silicon have been found to remain unchanged for 
weeks. 

Its poisonous properties, which were, as Professor 
Cronquist, of Stockholm, has shown, the cause of the 
death of four passengers on board the Swedish steamship 
Olaf Wijk, can be simply a by the fact that it is 
liable to evolve phosphoretted and arseniuretted hydrogen 
in contact with moisture. The iron ore and quartz often 
contain phosphates, which in presence of carbon and at 
the high temperature of the electrical furnace would no 
doubt Be converted into phosphides, combining with the 
lime to form calcium phosphide; in the same way, any 
arsenic present would yield calcium arsenide. These 
would be decomposed in presence of water and evolve 
paaapharetten = arseniuretted hydrogen, both of which 
possess powerful poisoning properties. 

The explosions that have occasionally occurred are 
more difficult to explain, and the following theories have 
been put forward :— 

(1) In cooling suddenly from the high temperature of 
the electrical furnace, the crystals of ferro-silicon assume 
an unstable and strained condition, similar to that in the 
well-known ‘‘ Rupert’s drops ” formed by dropping molten 
glass into water. On any sudden disturbance, these would 
fly to pieces with great violence. (2) The crystals of 
ferro-silicon contain water embedded in them, which, on 
being exposed to a low temperature (the explosion 
occurred in winter), would freeze and expand, causing a 
sudden rupture of the mass. (It is difficult, however, to 
see how the water could obtain access to the crys and 
it is doubtful if the violent cuyieeune described could be 
ascribed to this cause). (3) The explosions are due to 
the accumulation of acetylene. It seems that the same 
electrical furnace is often used for the preparation of cal- 
cium carhide and ferro-silicon. Through carelessness 
some of the carbide might be left in the furnace during 
the manufacture of the ferro-silicon ; the finished product 
would then contain some carbide, which in contact with 
water would evolve acetylene ; even with a clean furnace 
the raw materials for making calcium carbide—i.e., lime 
and coke—are present, and if the slag adhering to the 
ferro-silicon were not carefully removed, some carbide 
mighteasily be packed away with the ferro-silicon. (4) 
The explosions are caused by aw horetted hydrogen. 
This is the view taken by Mr. G. Watson Gray, F.I.C., 
who investigated the cause of an explosion. He bases his 
opinion on the fact that at the time of the explosion 
abundant white fumes were produced, such as would be 
formed by the combustion of phosphoretted hydrogen, as, 
opposed to acetylene. Asa further proof, he boiled some 
of the ferro-silicon concerned with distilled water, and found 
that 400 grammes evolved 300 c.c. of gas. oe was 
analysed quantitatively, and proved to consist of PH;, with 
some AsH; and acetylene. In a closed drum the accumula- 
tion of this proportion of gas would be very likely to cause 
explosion, as PH; is spontaneously inflammable. It is to 
be noted that the formation of gas described above cannot 
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be due to the presenca of calcium carbide, as the ferro- 
silicon selected wes quite clean and free from slag, 
on analysis showed only 0.1 per cent. calcium ; even 
assuming that all the calcium was in the form of phosphide, 
this accounts for only 75 c.c. of the gas. I[t seems, then, 
that the PH; must in some way be produced from the 
ferrc-silicon itself. (5) A further hypothesis, which is 
tentatively put forward by myself, seems also possible. 
It is conceivable that the ferro-silicon itself, under certain 
conditions, may be attacked by moisture in presence of 
CO,, being»decomposed into ferric carbonate and silico- 
methane (SiH,). This latter is a gas which is spon- 
taneously inflammable, and might easily cause an explo- 
sion in contact with air. On burning, white clouds of 
silica are given off, which may have mistaken for 
hosphorus pentoxide, the product of combustion of 
Pu, Some support is lent to this theory by the fact 
that some specimens of ferro-silicon, when exposed to 
moist air, crumble away into powder. This is in agree- 
ment with the supposition that the ferro-silicon itself is 
attacked. k 

These properties of ferro-silicon indicate that consider- 
able danger is connected with its transport, not only to 
persons on the ship, but to dock labourers engaged in 
unloading it at docks, and it is to be hoped that some 
authoritative announcement as to the cause of the danger, 
and the means of avoiding it, may be given in the near 
future. 

Primd facie, it seems that the presence of moisture is 
the cause of these accidents, and every effort should be 
made to ensure that the material is in a dry condition 
when packed, and that there is no possibility of moisture 
gaining access to the receptacles containing it. 





THE FALSE BASIS OF THE RANKINE-.- 
GORDON COLUMN FORMULA. 
Yo THe Eprrog oF ENGINEERING. 

Sir,—I desire to reply toa paper on ‘** The Strength of 
Solid Cylindrical Round.Ended Columns,” by Mr. W. E. 
Lilly, M.A., D.Se at the Dublin meeting of the 
British Association for the Promotion of Science, and re- 
printed in Encinrerinc, November 13, 1908. 

When Rankine contributed his name to the Gordon 
formula by accepting and extending the theory of Tred- 
gold, on which it was based, he greatly helped to per- 
petuate an error which has deceived, and is yet deceiving, 
a large proportion of engineers, and is hindering the 
acceptance of correct ideas regarding columns. 

The error in the Rankine-Gordon formuJa comes from 
the application to columns of the principle, strictly applic- 
able to beams, that the greatest possible deflections 
within the elastic limit, of beams similar as to section, 
manner of loading, and end conditions, are proportional 
to the squares of their lengths multiplied by the elastic 
limit. In columns under analogous conditions, the 
greatest deflections within the elastic limit are propor- 
tional to the squares of their ——, multiplied, not 
by the elastic limit, but by the differences between the 
elastic limit and the mean compressive stresses in the 
various columns. Thiserror has con specifically pointed 
out a number of times during the last twelve years, not- 
withstanding which the claim has been frequently reite- 
rated that the formula is correct as to form and only 
empirical in its constants. 

As far as the writer is aware, the advocates of the 
Rankine-Gordon formula, with one exception, have not 
replied to, or noticed, the arguments by which the claims 
for its theoretical accuracy are refuted. The one excep- 
tion is Professor W. E. Lilly in the paper above referred 


Professor Lilly secageiens the defects in the theory by 
which the Rankine-Gordon formula is developed, and 
presents a variation of the formula in which, he claims, 
**allowance is made for these defects.” Equation 11, in 
the development of his formula, includes Pe “the inten- 
sity of the outer fibre stress due to bending.” For p,, 
however, in order to obtain his succeeding Equation 13, 
he substitutes f' “the working strength to compression 
of the material,” although he has previously correctly 
stated that p, + p (‘‘the — unit of area”) is equal 
to f; in other words, instead of substituting for p, its true 
value f-p, he substitutes f. From a theoretical stand- 
point, such a substitution is only justifiable when the 
error involved is so small as to be negligible ; but in this 
case the effect is decided. In fact, the substitution is 
made for the very pu of effecting a radical change in 
the result, which otherwise would agree with Euler's 
equation. The result, therefore, is not sound theory, 
and does not help the belief for which Professor Lilly is 
contending—namely, that for the ideal column, the 
deflection, other things being constant, is some function 
of the load. This belief is contrary to the result enun- 
ciated by Euler’s analysis, which analysis Professor Lilly 
rejects, nob because of any known flaw therein, but 
hecause it is disclosed by experiments that, contrary to 
Euler’s conclusions, ‘‘ for loads less than the limiting load 
some deflection is always apparent.” 

The conflict between Euler’s conclusions and the facts 
certainly shows that there is some fault, but it does not 
prove that the fault is in his analysis. Instead, as the 
analysis has stood the test of a century and a half of 
critical scrutiny without the disclosure of any errors 
except those inherent in the ordinary theory of flexure 
(the effect of which inherent errors is negligible within 
the limits of ordinary column tice or discussion), it 
rather suggests some fault in the assumptions on which 
Euler’s analysis is based—viz., perfect homogeneousness, 
perfect elasticity, perfect alignment, and perfect coin- 
cidence between the neutral axis and the line of thrust. 
These assumptions are never realised in practice or experi- 
ments, and analysis shows that even very slight deviations 


of the axis from the line of thrust will cause decided 
deflections in long columns, and. considerable deflections 
in thoze of moderate length. ‘The columns of the latter 
class are weakened by these deflections, but in very long 
columns the possible defizction within the elastic limit is 
so great that very considerable eccentricities will not 
cause them to be strained to the elastic limit until the 
loads approach close to the values indicated by Euler’s 
formula. 

In view of the foregoing, the writer maintains that the 
differences between facts and Euler’s theory can be 
reasonably explained from the actual conditions en- 
countered in practice, that it is impossible to account for 
the behaviour of columns under actual conditions by the 
assumption of ideal ones, and that any attempt to account 
for actual facts from ideal assumption by the manipula- 
tion of the Rankine-Gordon or any similar formula, 
founded on an error in a critical point in theory, is fore- 
doomed to failure. 

The writer takes this occasion to express his apprecia- 
tion of the.experimental investigation of columns which 
Professor Lilly is making, especially the investigation of 
the phenomena of secondary flexure. 

Yours truly, 
Henry 8. Pricuarp, M. Am. Soc. C.E. 





NON-SLIPPING AND EVERLASTING 
STATR-TREADS. 
To THE EpitTor or ENGINEERING. 

Sir,—Referring to the letter of Messrs. W. J. Davis 
and Sons’ manager, Mr. A. C. Punbulow, in your issue 
of the 4th inst. re stairs faced with small emery, we 
may say that as a result of experiments carried out in our 
works between 1890 and 1894, we took out a patent, 
No. 5160, in the latter year for ‘‘an improved material 
for paving and like purposes.” In the description in the 
patent we say :—‘' The advan of the emery concrete 
over other flags, steps, and the like, is that it does not get 
slippery, and lasts for a long time under heavy foot 
traffic.” We further describe the size of the pieces of 
emery most suitable, method of mixing with cement, and 
manner of making. 

We have manufactured steps, landings, stair - treads, 
tiles for stair renewals, tiles for floor.la ing, street- box 
covers, floors for breweries, flour - taille, ake -house:, 
schools, and other public buildings, and in no case, includ- 
ing the earliest done in 1890, have we had the slightest 
sign of wear. 

We, too, have found that it is only certain qualities of 
emery stone which are suitable for the purpose, and also 
that great care must bs exercised in putting on the 
emery concrete face to ensure the whole mass binding. 

Yours truly, 
For Apv18)N Porrer AND Son, 
A. A. ROBERTSON. 

Tyne Cement Works, Willington Quay, R.S.O., 

Northumberland, December 16, 1908. 








HORSE-POWER RATING OF PETROL- 
ENGINES. 
To THE Epiror oF ENGINEERING. 

Sir,—This year, for the first time, it has been ible 
to find the horse-power at the road-wheels of a wide range 
of motor-cars of the very foremost makes of England, 
France, and Germany, under the conditions in which they 
are driven on the roads by the most skilled drivers that 
could be found, over 16 miles of hill of various gradients. 
All the cars were loaded in fair manner ; all the loaded 
weights were carefully taken, as were the times up the 
hills, the lengths and wd of the hills, and the windage 
areas of the cars. The cars were in touring trim for a 
2000-mile run; they were not geared specially for the 
hills (as these were kept secret). The curve of horse- 
powers afforded by theve results was used for comparison 
with a formula which had been pot forward the 
Technical Committee of the Royal Automobile Club in 
1906, as representing in some measure the horse-power 
performance to be expected from motor-cars by their 
non-skilled purchasers when driving them on the road. 
The result of this examination was interesting ; it showed 
that the formula was not only a far better relative 
measure of the power of the cars than the curious nomen- 
clature under which they are sold (eg., 12-16, 15-20, 
13-25, and 24-40 horse-power, &c.), but that the formula 
differed from the average performance of the cars less 
than do many of the cars themselves from their own 
average. 

In Fig. 1 the performance calculated from hill-climb 
results is represented by the straight dotted line, and the 
formula K D2n is represented by one of the wavy lines 
which meander over it. As it is obvious that any formula 
expressed in terms of cylinder dimensions only, cannot 
take into account the various effects of the resistance to 
gaseous flow in inlet pipes, exhaust pipes in carburet- 
tors, in valve area, valve lift, and rate of valve lift, 
there must be a considerable variation amongst the cars 
as made by makers who are all more or less independent 
experimenters. Still, having found this wavy effect in 
the comparison between the test result and the formula, 
I went to the not inconsiderable labour of trying all the 
other formule which offered any hope of better results ; 
that is to say, I tried Professor Callendar’s, Mr. Lan- 
chester’s, Mr. Royce’s, M. Faroux’s, Professor Hender- 
son’s pet formula, the Society of Motor Manufacturers’, 
and, lastly, a modification of Mr. Lanchester’s, with which 
my name has been associated. 

One would have supposed that this work of verification 
| would have been of interest at least to your correspon- 
dent. Quite the contrary ; he says (page 796 ante) :— 





**Mr. O’Gorman’s conclusions are not such as one woul: 





expect from him, and his laborious calculations prove 
nothing.” In his letter to the R.A.C. Journal, December 
3, and in his note in your issue of December 11, he pro- 
tests that my article is out of place while the matter is 
sub judice of the Joint Commission. 

This second objection can be dealt with very quickly. 
It oem that [ was called upon by the chairman of 
the Commission to which he alludes to read a paper 
on the subject; that paper was printed in two parts, 
and while the first part has evidently not been honoured 
by your correspondent’s perusa], the second part, to 
which the editor gave a slightly different heading, and 
made topical by an allusion to the Motor Exhibition, 
meets with his disapproval because it does not help 
forward the cause (or is it prejudice?) which your cor- 
respondent favours. That is how it happens that a 
matter which is sub judice has been dealt with by me. 
Still I must make it clear that it is not as chairman of 
the Technical Committee of the R.A.C., but as an ordinary 
witness, that I was summoned and spoke. 

Now for the other matter. In the first part of my 
evidence I made it, as I think, quite clear that a formula 
for the use of engineers and designers to work upon, and 
by which they might, for example, ascertain the most 
desirable ratio of bore to stroke, on, which they can obtain 
by differentiation the engine of minimum weight per horse- 
power was a totally different thing from a formula such as 
the R.A.C. rating, which was to guide the buyer as to what 
relative results he might expect on the road from cars of 
average construction. It is true that when I set out on my 
investigation I had ee that the formula 0.197 D (D - 1) 
(r + 2), which is alleged by its inventors to contain 
every conceivable correction, would fit the road-test a 
little more closely than the simple expression 0.4 D?n. 
Now, I can tell your correspondent what ** Mr. O’Gorman’s 
laborious calculations” did prove. They showed that 
the elaborate formula which he favours was rather less 
useful to the buyer than the simple one. They also 
proved that a formula of the form 0.46 D!-° 8°-4 was rather 
nearer the mark, and accordingly this latter formula was 
worked out for all bores and all strokes, and given 
as a further appendix to the paper. Fig. 2 shows the 
second formula applied to these motor-car tests alluded 
to. en these three curves were all superposed, it was 
— to see that in almost every case where the wavy 
ines reach a crest (showing a maximum of departure from 
the hill-climb —. the line representing the R.A.C. 
formula gives a lees high peak then the S.M.M.T. line. 
Similarly, the 0.46 D!-6S°4 line departs less from the 
test-line result than either. 

It is just as well not to look upon either piston speed 
or a formula as an object in itself. Your correspondent 
wants to deny to the user a useful substitute for the 
extraordinarily misleading nomenclature of the makers 
until someone shall have evolved a formula to give with 
accuracy the relative maximum possible horse-powers of 
petrol-engines at some piston speeds which either cannot be 
attained or cannot be maintained in practice by the user 
on the road. I welcome his theoretical work, but there 
is no reason why he should decry work that has got some 
practical significance and jaantiate utility. 

Perhaps we are not so devoid of appreciation of sound 
theory as he suggests. Iwill merely point out that the 
Technical Committee contained the following names, not 
unheard of in the world of pure and applied science in con- 
nection with explosive engines:— Dugald Clerk, F.R S., 
who first outlined the R.A.C. rating, and has supported 
my justification of it in the Times; Colonel Holden, 

-R.S., who made it a practical thing; Professor Cal- 
lendar, F.RS.; Dr Watson, Mr. G. H. Baillie, and 
others who may perhaps be said to know something of 
motor-cars. I admit that the committee is deprived of 
the personal services of actual manufacturers’ designers 
and ‘‘the trade,” and there are obvious good reasons for 
this, but their letters and representations are always an 
inflowing tide, and are fully and carefully considered. 

Incredible as it may seem, Professor Henderson speaks 
of my “mistake” in not correcting the engine horse- 
powers for piston speed, when he knew the trial was made 
up 16 miles of hille of varying gradients! This is what 
happens when one theorises without reference to practice. 
The whole problem turns on the fact that with a motor- 
car engine on the road (unlike a stationary engine, or even 
an engine in a yacht) the number of revolutions is not 
known or knowable. 

If we look for a moment to the totally different, but very 
interesting, question of the effect of a rating upon a de- 
signer who works to get the best result under that rating, 
regardless of the fact that he may not be getting the best 

sible engine, we are considering a very difficult pro- 
lem, which cannot be attacked as lightheartedly as your 
correspondent seems to think. Taking P, L, A, N as a true 
measure of indicated horse power, we see that_we are 
obliged by the conditions of motor-car use to leave N un- 
restricted by the rating formula: that means that the 
designer is free to improve N to the utmost when he tries 
to get the best result under the formula whatever it be. 
Next we find that P (which may be regarded as measured 
by compression pressure for the moment) depends, when 
the car is on the road, partly upon N, since the inertia of 
the gas will limit the amount taken in (and therefore P 
at high engine speeds)—and partly by the danger of pre- 
ignition—so P, too, may bs left to the maker to get the 
best mean pressure he can at whatever N he can best 
obtain. There remain Land A. If we consider L, N 
together we find that their product is the piston speed, 
and the question for a races committee to decide is 
whether it is good for the improvement of the motor-car 
to fix only A, and so leave the maker free to study how to 
gee the best average piston speed he can, and to be rewarded 

y winning the prize if he outwits his rival in that research. 
The Royal Automobile Club, with full knowledge of the 


d| possible advantages above indicated, did not decide to 
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involve the motor industry in the risks attendant upon 
publishing a formulaas ‘* perfectly satisfactory ”—I quote 
the words of others who have been less reticent, because 
less responsible. The presence on the Technical Com- 
mittee of yachting mep, like Captain Acland, Dugald 
Clerk, and Major Lloyd, who have seen the distorting 
effects of such unguarded pronouncements, would alone 
preclude such mistakes. It would seem as if your cor- 
respondent, with his suggested qualifications as to piston 
speed, &c., were just now waking up to considerations 
which have been commonplaces in the Committee for 
some years. Jn a more guarded manner the R.A.C. 
rating was published, and the event has proved it to 
be good. Piston speeds have improved phenomenally — 
beyond the dreams of the older engineering. This 
decision was intended for, and has proved to be for, 
the development of the car. Fuel consumption has 
to a large extent been disregarded in the foregoing 
remarks, but the event has shown that this also has im- 
proved at thesame time that the output for a given weight 
of metal has improved ; and makers have inadvertently 
been brought to increase the ‘‘stroke-bore” ratio to a 
point which is more on a par with the established practice 
in the engineering world, and, curiously encugh, back to 
the practice of the earliest motor-car engines of Daimler 
and Panhard—viz., 1.6, 1.75, and even 1.£6. 

The subject is not exhausted. 

When an important race was to be held, for which 
special studies were certain to be made by designers, it 
was important that a weight limitation should. in the 
interest of the user of tyres, be introduced in some form 
or other. Accordingly, a maximum amount of hill- 
climbing was introduced into the competition—in the 

four-inch” race, for example, the mountain Snaefell 
had to be scaled nine times; in the 2000-mile competition, 
20 miles of severe hill-climbing were timed and the per- 
formance on these hills credited to the competitors. 
These matters, which are the concern of a body framing 
ratings for competitions, are not always thought of. 

If we turn back to the question of mean pressure P, 
which I discussed more shortly in the previous paragraphs, 
it was to be feared that where a formula is to include 
engines having a widely different bore of cylinder there 
is a difference in cooling effect between large and small 
cylinders which may have an important bearing on the 


Weight over Time. 


results, and accordingly, in the absence of any trust- | 


worthy data on this point, it was decided that the com- 
— would be more instructive if engines of the same 

re only were allowed to compete against one another 
as far as possible. Thus, for a competition which is to 
include all sizes of cars, like the R.A.C. ‘‘2000-mile trial,” 
the cars are so subdivided that between 3-in. and 5-in. 
bore there are nineclasses. In the ‘‘ Four-Inch” race also 
all engines had the same bore. 

For this ‘‘cooling correction,” as it has been called, 
Professor Callendar bas done good work, which I should 
be loth to criticise in any way ; but when the S.M.M.T., 
adopting his view, as they are entitled to do, urge in 
support experiments which rather tend to disprove ib, 
they do it an ill service, though I have no doubt but that 
its author will make good his points yet. Meanwhile in 
the practical comparison of engines of all sizes, ‘‘the 
cooling correction” is quite overshadowed by questions 
outside of cylinder dimensions, such as valve area, timing, 
and setting. 

As regards LN, or piston speed, an ingenious theory 
has been put forward by various good workers—Callendar 
and Lanchester, if I recollect right—and adopted by the 
S.M.M.T., that piston speed is limited by the stroke to 
bore ratio. This might mean that whether the e 
4 or small, all engines having the same ratio of stroke 
to bore should attain to the same piston speed, and that 
this should correspond to their maximum power, or it 
might merely mean that whereas none of them can be 
expected to exceed this limit of piston speed, there is no 
guarantee but that some of them may fail ever to reach 
it. The vista thus opened up is interesting and wants 
proof ; but if the notion is correct, as your correspondent 
assumes, then it is unn for him to qualify the 
D!-68°-4 rule bya proviso about piston speed, since that func- 


tion can also be written in the form, D? ( bp) in which 


the ‘‘stroke to bore ratio” is included in the formula. 
Accordingly, again, the last paragraph of your corre- 
spondent’s letter incorrectly states that the difference 
between the R.A.C. formula and the Lanchester formula 
is only one of definition. It is a difference in kind, since 
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I apologise for the length of this letter, but it is easier 
to be brief in making rash statements than in refuting 
them, particularly in such a highly specialised matter as 
rating. 

Yours faithfully, 
: Mervyn O'GoORMAN. 

82, Victoria-street, Westminster, 8. W., 

Decem 908. 
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Tue INcoRPORATED INSTITUTION OF AUTOMOBILE En. 
GINEERS ; BramixcHamM CentTre.—A successful inaugural 
meeting of the Birmingham centre of the Incorporated 
Institution of Automobile Engineers was held on Tues- 
day, December 15, 1908, at8p.m., at the University 
Buildings, Birmingham, when over a hundred pupils, a 
prentices, and draughtamen employed in the automobile 
industry in Birmingham were present. A lecture was 
given by Dr. H. 8S. Hele-Shaw, F.RS., Vice-President of 
the Institution, on *‘Some of the Scientific Problems of 
Automobilism in connection with Locomotion on the 
Earth, through the Water and in the Air,” illustrated by 
lantern slides and diagrams. The committee subse- 
quently met and elected, as honorary secretary of the 
ranch, Mr. W. Schenke (Lanchester Motor Company), 
of 119, Walford-road, Sparbrook, Birmingham, 





‘Les Frorres pk Combat EN 1909.”—The eighth 
edition of this book, edited by Captain de Balincourt, and 
—— by Messrs. Berger-Levrault and Co., Paris, 

asrecently appeared. It gives an outline elevation and 
a deck-plan of the various c of ships of the different 
navies of the world, together with general data concern- 
ing them, such as dimensions, protection, armament, and 
remarks in which [= ships are compared with a pre- 
ceding type, or with the correspondin type belonging to 
another nation. For each navy a ta statement is 
added of the ships having no fighting value at the present 
time, and another table which recapitulates the charac- 
teristic features of every class of ship ; displacement and 
armament for gun calibres, the destroyers, torpedo- boats, 
and submarines being grouped together. This is a very 
handy reference book for all who are interested in naval 
matters. It measures 64 in. by 4} in., contains over 750 





the one includes, and the other does not include, a limi- 
tation of the stroke-bore ratio. 


pages, over 350 illustrations, and is sold at 5 francs (43.). 





_854 





(Dec. 25, 1908. 





PNEUMATIC BRUSH-GEAR FOR DYNAMOS. 


One of the greatest difficulties encountered in con- 
nection with high-speed continuous-current machinery 
is that of getting suitable brush-gear. The fact that 
makers of turbo-machines differ so greatly in what 
they recommend shows that even the broad lines of 
practice have not yet been agreed upon. Copper-wire 
brushes working on serrated commutators are advo- 
cated in some quarters; in others carbon brushes are 
held to be the most effective solution of the commu- 
tation question ; while many people think that dupli- 
cated brushes of copper and carbon give the best 
results, The carbon brush is now universal in slow 
and moderately high continuous-current practice; and, 
judging by a possibly very unsafe analogy, carbon 
brushes will ultimately be adopted exclusively in the 
case of turbo-machines as well, Carbon has wonderful 
commutating qualities, but its chief defect is that it is 
friable under the excessive vibration caused by contact 
with a high-speed commutator. The Morgan Crucible 
Company, Limited, of Battersea, 8.W., who have 
rendered great service to engineers by the develop- 
ment of carbon brushes suitable for almost all kinds 
of commutation difficulties, have for some time past 
been studying the problem presented by turbo-ma- 
chines. Experiments on such machines, carried out 
at their Battersea works, have resulted in the de- 
velopment of a pneumatic brush-holder, in which the 
brushes are kept to their work by air-pressure in place 
of the usual spring arrangements. 

Fig. 1, annexed, shows the Morgan pneumatic gear 
in elevation. The same is illustrated in plan in Fig. 2, 
while Fig. 3 gives a section through one of the indi- 
vidual brush-holders. The brushes themselves are 
Morganite blocks, the feature of which is that they 
are laminated in planes parallel to the commutator- 
bars, so that, although they offer little resistance to 
the main current of the machine, the stratified forma- 
tion tends to check the short-circuit currents which 
pass from bar to bar through the brushes. The latter 
slide in housings shown in Figs. 1 and 2, and each is 
held up to the commutator by the pressure of a porcelain 
tip, which bears centrally against the back of the brush. 
This tip is marked J in Fig. 3. The bar A in the same 
figure is hollow, and supplies pneumatic pressure to the 
brushes. Stems B are tapped into it, and terminate in 
cylinders C. Inside the cylinders are pistons D, which 
are solid with rods I, to the ends of these latter being 
fixed the porcelain tips J already referred to. Air 

es through the stems B to the interior of india- 
rubber bags H, the inflation of which tends to force 
the pistons out of the cylinders, and thus causes a 
pressure on the brush. 

The air pressure is maintained at about 3 lb. per 
square inch. It is led to the bars A by pipes from two 
small weighted cylinders fixed on the bed plate of the 
machine. These cylinders are pumped up by a bicycle 
pump, and gauges show the pressure. The two 
cylinders are independent, so that should anything 
happen to one, the other will maintain the pressure on 
halt the brushes of the machine. 

We understand that the Morgan pneumatic brush- 
gear has been found thoroughly satisfactory in prac- 
tice, and to have greatly lengthened the useful life of 
commutators of machines which have been fitted with 
it. The commutators develop a smooth polished sur- 
face, and run cool and silently. There are no springs 
with their indeterminate adjustments to cause trouble, 
and the whole fit-out is simple and not expensive. 








WILKINSON’S PATTERN-PLATE 
MOULDING-MACHINE. 

Ir is well known among engineers that labour-savin 
machines are of particular value in foundries, in proo 
of which the number of such appliances that have made 
their appearance during the last few years may be 
taken. 

Another machine of this kind which has recently 
been put on the market is of interest, as tending to a 
reduction of cost. This is an appliance for the mould- 
ing of plate patterns. It is illustrated on the opposite 

e. The machine is manufactured by Meesrs. J. W. 
ackman and Co., Limited, of London, Manchester, and 
Glasgow. It has been specially designed to reduce to 
as low a figure as possible the cost of putting patterns 
on a plate, and it has the a‘lvantage that it allows 
orders for small castings to be carried out when only a 
small number are required. This is achieved by casting 
the patterns on small plates, each plate being of a 
suitable size for its own pattern, instead of casting 
several patterns on one large plate. 

Fig. 1 is a general view of the machine, while Fig. 2 
shows the pattern-plate and the casting-plates used. 
Fig. 3 represents the method of preparing the pattern, 
while in Fig. 4 a set of full-width patterns may be 
seen mounted on the pattern-plate, as well as (in the 
left-hand illustration) two patterns mounted on the 
plate. An advantage of the arrangement is that the 
central bar of the pattern-plate can be removed, so 
that either one pattern the full size of the box may be 
fitted, or a number of smaller patterns half the width 
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of the box may be cast. 
— - Fig. 2. 

n order to pre a pattern-plate the followin 
method is elagled A alll is Paret made of the 
original pattern in the ordinary way, care being taken 
that the parting joint is level with the top edge of the 
lower box. Next, the casting-frame is placed in posi- 
tion on the bottom of the box, and the sliding-bar is so 
adjusted that the proper width to take the pattern is 

rovided. The gate is then cut in the top box to run 
into the slot of the casting-frame (as shown in Fig. 3), 
after which the box is closed, and the cast is made with 
ttern metal, the pattern being solid with the plate. 
f the metal has been poured at the proper temperature, 
the plate will come out bright and clean, only requiring 
the gate to be cut off, after which the pattern may be 
brusbed up and varnished. These patterns can then 
be used in the frame in the ordinary way. 

It is claimed that the total cost of casting patterns 
in this way is the time occupied in making one mould, 
cutting off the runner, brushing up, and varnishing. 
The apparatus can be made to suit any existing boxes, 
and the lugs may be supplied undrilled, so that holes 
may be put in to suit users’ own boxes. The time taken 


The removable bar is clearly 


to prepare the plates is very short, and no special skill 
is required in preparing them, and, in case of damage, 
any single pattern can 


removed at a small cost. 
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THE SJOGREN AUTOMATIC MILITARY 
RIFLE 


te 


In a former issue (see page 108 ante) we gave an 
illustrated description of the Normal automatic shot- 
gun on the Sjigren system, manufactured by the 
Aktiebolaget Svenska Vapen-och Ammunitions- 
fabriken, Stockholm. The same company have re- 
cently brought out a military rifle built on the same 
principle as the ——_ which we illustrate in Figs. 
1 to 8 on page 858. This is a magazine rifle taking 
clips of five cartridges, and its special feature, as in 
the case of the gun previously described, lies in the 
device by which the recoil of the discharge is largely 
absorbed by the ————— inertia sleeve carry- 
ing the striker. By this means the kick of the gun 1s 
exceedingly slight, and allows of almost instantaneous 
re-sighting. nYre 

The inner side of the breech-block cover, or inertia 
sleeve, is shown in the views, Figs. 1, 2, and 5. This 
cover slides forward and recoils on the firing of each 
cartridge ; it ejects, on recoiling, the empty cartridge- 
case, the latter being replaced automatically by a 
loaded cartridge from the clip. It contains, as will be 
seen, the firing-pin, which in the view, Fig. 5, is shown 
cocked, with the main spring comp ; the view 
also shows the recoil storage spring, or recoil accumu- 
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lator, the intercepting pawl and sear, and the cocking- | trations, the breech-block cover, or inertia sleeve A, 
piece. Figs. 1 and 2 are a longitudinal section, and a| travels backwards and forwards under the actions of 
plan and horizontal section of the mechanical portion | firing and of its recoil-checking or accumulator spring 
of the gun. on the guide-path, or horizontal breech-block B; the 

4s will be seen by reference to the two illus- location of the main and recojl-springs is shown in 



































Fia. 4. 


the view, Fig. 5; the main spring C is that which 
actuates the firing-pin. The stouter spring D, Fige. 1 
and 2, bears at one end hard against the bottom end of 
the groove cut inside the inertia sleeve A, the other 
end bearing against a shoulder E on the guide-path, or 
horizontal Sects Stock: B. The spring C, which acts 
on the firing-pin, is placed inside the spring D, between 
the bottom end of the same groove, against which it 
bears also, and the head F of the firing-pin. The breech- 
block cover, or inertia sleeve, engages, by means of a 
pin or yd G, actuated by a spring H located at 
the top of the breech-block cover, with two angle- 
levers J (Figs. 2, 4, 7, and 8), which are made to have 
a slight horizontal angular displacement, and which 
are located on the guide-path B; the front ends of 
both these angle-levers J are made with shoulders K, 
which, when the breech-block is in the closed position, 
engage in corresponding recesses cut in the stay- 
piece L, which, is screwed fast to the barrel. 

The rear ends of the angle-levers J are close to each 
other when the breech-block is in the closed position, 
and cannot move sufliciently apart to allow the pin G 
to pass in. The forward: motion of the striker im- 
mobilises the angle-levers in the closed position by 
means of the interrupting collar of the striker, until 
all bellistic action is at an end, thus securing a positive 
locking of the breech. The return or secondary motion 
of the cover disengages the angle-levers from .their 
recesses, and thus allows the inertia sleeve A, and’the 
accompanying breech-piece, to travel back wards } dur- 
ing the backward running, under the action of the 
accumulator spring, and the return to the closed posi- 
tion, the empty cartridge-case has been ejected, a fresh 
loaded one has been inserted, the shoulders of the 
angle-levers J have engaged their respective recesses, 
the gun being thus y for repeat firing. The sear or 
ee M, Fig. 1, is actuated by a spring N, and when 
the breech-block cover or inertia sleeve has completed 
its return, the sear engages a a recess O in 
the firing-pin, thus maintaining the firing-spring C 
compressed, A small projection in the pawl obstructs 
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the return of the striker, as long as recoil has not 
taken place. a firing the gun, the sear or pawl M is 
disengaged from the firing-pin by the knock-off P con- 
nected to the trigger. 

The spring R, designed to draw the. breech-block 
back at closed position, is lodged in the stock under- 
neath the barrel, and is connected to the breech-block 
cover by means of the fork S. The backward travel 
of the breech-block cover is limited by the stop-cleat 
Q, which is made to be depressed completely over a 
spring, for drawing back by hand the inertia sleeve, 
and taking the mechanism of the gun apart. 

The view, Fig. 4, shows the bolt-locks (angle-levers) 
closed, the breech-block cover (inertia sleeve) having 
been removed. The breech-piece and angle-levers are 
illustrated separately in Figs. 7 and 8. 

When the last round is fired, the receiver remains 
open, this indicating that the magazne requires 
replenishing. 

The military rifle we illustrate herewith is the 
7.63-millimetre (0.3-in.) one which we stated in our 
former article had been put before the National Rifle 
Association, Bisley, who found its performance most 
interesting. 

The agents for this country are the Normal Powder 
and Ammunition Company, Limited, Hendon, N.W., 
pending the formation of.an international company, 
whose chief offices are to be in London. 





ConrTracts.— We underatand that the British Thomson- 
Houston Company, Limited, Rugby, have recently 
received orders from the Carling How Mines for five 3- 
a motors aggregating 321 horse-power; from the 

heffield Coal Company for a 250-kilowatt generator, 
seven 3-phase motors, &c.; from Joshua Whiteley and 
Co, Limited, Huddersfield, for motors aggregating 928 
horse-power, and others. 





WIinnipre INpustTRtaL EXxurpition. — The success of 
the Light Agricultural Motor Competition at the Indus- 
trial Exhibition held at Winnipeg, Canada, during the 
past summer, has prompted the organisation of anoth¢r, 
on similar liner, for 1909. The awards will be go'd, 
tilver, and bronze medals in each section, and achampion- 
thip prize. The classes will be arranged for internal- 
combustion engines of 20 brake horse-power and under, 
of 21-30 brake horse-power, and of over 30 brake horse- 
power, and for steam-engines of 75 brake horse-power 
end under. Entries must be sent in before June 1, 1909. 
Weighing and measuring will take place at Winnipeg on 
July 7, 1909, and the i 
and 14. The tests will include ploughing, hauling, belt- 
driving, and brake-test, but other trials may also be insti- 
tuted. Ploughs and other implements are to be supplied 
by the contestant, who must also supply a recording 
dynamometer. In judging, special attention will be paid 
to weight, brake horse-power developed, fuel and water 
consumption, distance travelled without replenishing, 
turning capabilities, protection of parts from wind and 
dust, accessibility, speed, manipulation, selling price. &c. 
Forther particulars may be obtained from Mr. A. W. Bell, 
Industrial Exhibition, Winnipeg. As the Exhibition at 
which this competition is held forms the great rallying- 
ground of farming interests in the Canadian West, the 
competition is one not to be neglected by British makers. 





Remnrorcep ConcreTe.—In a paper read before the 
Concrete Institute on Thursday, the 17th inst., Mr. W. 
Dunn emphasised the necessity of the careful checking of 
competitive designs submitted for work in ferro-con- 
erete. To form a standard to which all contractors should 
be compelled to work, he advocated the adoption of the 
rules drawn up by the Royal Institute of British Archi- 
tects. These allow concrete in beams to be stressed to 
600 lb. square in. when the ultimate strength of the 
material twenty-eight days old is 2400 1b. to 3000 lb. per 
square inch. The Germans, he noted. allowed only 
450 lb. as the working stress on concrete in compression, 
whilst the French rules permitted 700 Ib, and much 
successful work had been done with ferro-concrete in 
which a stress cf 1000 1b. per square inch had been per- 
mitted, but the latter he thought to be, in oer, too 
high. For columns the British rules referred to permit a 
stress of 7500 lb. on the steel, and of 500 1b. per square inch 
in the concrete. The Prussians only allow in such cases 
200 lb. to 300 Ib. as the stress in the concrete, and the 
New York building rules 3501b. Here, again. however, 
there had been much successful practice with higher 
atreases than allowed by the British rules. The latter, 
however, made no provision for the use of hooped con- 
crete as columns ; but the difficulty with this system was 
that before the hooping came into action large stresses 
were developed in the concrete. In general, he added, 
the amount of steel necessary was carefully calculated by 
contractors ; but it was not uncommon for them to neg- 
lect to make aimilar calculations for the concrete, of which 
insufficient was sometimes provided. Both the concrete and 
the steel must, he pro ed, be tested, and experienced 
contractors only should be employed, as a careless work- 
man might, in case of inadequate supervision, endanger 
the whole structure. In fact, reinforced te, Mr. 
Dann said, suffered from the drawback that it was 
impossible to learn anything as to its quality by an 
examination of the completed work. In calling for com- 
petitive designs and tenders, it was, he thought, unreason- 
able to require in the first instance complete detail 
drawings. Only the successful tenderer should be called 


ppon to provide these, 





peeahiog competition on July 13° 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, December 17. 

PiG-1roN production is slowly approaching its old 
average. This year’s production will be greater than 
any year previous to 1907. Prices are better than at 
any time since February. There is an increasing de- 
mand fcr crude-steel products, especially Bessemer 
steel rods. The largest sales of the year were made 
this week at Chicago, consisting of one order for 5000 
tons, one for 2000 tons, and one for 1000 tons. The 
structural steel mills will show as large an output this 
— as last, the greater part of the demand having come 
ate in the year for next year’s delivery. The Jones 
and Laughlin Steel Company, of Pittsburg, are about 
to continue the building of their great plant near that 
city. Large quantities of material will be required to 
complete the Carnegie Steel Works and the large 
works at Gary, Indiana. Eastern railroads will not 
call for much structural material, but Southern and 
Western roads probably will. With the resumption 
of activities in the steel-car-building industry, the 
plate-mills have more work. These mills have con- 
tracts and tentative orders for over 100,000 tons of 
material. One of the largest orders recently plaved 
was for 1000 steel care, by the Canadian Pacific Rail- 
road Company. 

The wire trade continues the most active of all 
finished steel products, because of the heavy demand 
for export. The winter output will be the largest 
ever known, and at present about 83 per cent. of 
capacity is on. The American Sheet and Tin-Plate 
Company have 136 mills at work—an increase of 20. 
All of the independent mills are working, excepting 
fivein the East. The Pittsburg and Lake Erie Railroad 
hss ordered ten locomotives at the Pittsburg works. 
The general tone of the market is stronger than for 
months, and the outlook is for a steady improvement. 





Spanish CoastTinc STEAMER. — Messrs. William 
Dobson and Co., Walker-on-Tyne, launched on the 
20th inst. a steel ecrew-steamer, which they have built to 
the order of Messrs. Ybarra and Co., of Seville, for their 
Spanish coasting trade. The vessel is built to the highest 
class at Lloyds of the awning-deck class, and has the fol- 
lowing dimensions: — Length between perpendiculars, 
265 ft.; breadth, 38 ft. 6 in.; depth moulded, 26 ft. There 
are three decks laid, all fore and aft, and accommodation 
for a limited number of passengers is fitted up aft. The 
machbinerv, which is being constructed by Messrs. Blair 
and Co., Limited, of Stockton, is of the triple-expansion 
type, having cylinders 19} in., 324 in. and 524 in. in 
diameter, with a 36-in. stroke, and with two single- 
ended boilers. The vessel was named Cabo Carvoeiro. 





Barnarp’s Co-Orpinate Siipg-Rutz.—A modifica- 
tion of the well-known and highly nseful Fuller spiral 
slide-rule is now heing manufactured by Messrs. W. F. 
Stanley and Co, Limited, of the Great Turnstile, W.C. 
The design of the new rule is due to Mr. H. O. Barnard, 
the superintendent of the Ceylon Trigonometric Sur- 
veys. The special function of the rule is to facilitate 
the calculation of “latitudes and departures” in the 
well known method of plotting surveys by means of co- 
ordinates. Infgeneral design the newrule closely resembles 
its root the Fuller rule, but rather more than one- 
half of the spiral engraved on the drum is a scale of 
logarithmic cosines, whilst the remainder of the rule is 
divided in the ordinary way ; but the number scale is re- 
peated three times, instead of being given once only, as in 
the Fuller rule, This number scale can be used for division 
and multiplication just like any other slide-rule, and the 
repetition of the e makes it unneces:ary to thift the 
indices from one end of the rule to the other, when the 
number of digits in a product is equal to the sum of the 
digits in the multiplier. The scale gives three figures by 
direct reading and a fourth by estimation. The indices 
used appear to be a substantial improvement on the 
Faller pattern. The end of the angular scale and 
the pn ne of the number scale coincide, and in 
using the rule for calculating latitudes and departures 
this common point is taken as the origin of both 
rules. If the upper index of the rule is set to the 
common point of the two scales, and the lower index to 
the end of one of the three number scales, then, if by 
moving the drum, any angle on the angular scale is 
brought under the upper index, its sine or ccsine is indi- 
cated on the arithmetical scale by the lower index. Thus, 
if a certain bearing were 29 deg. 40 min., and the dis- 
tance 1824 ft., the corresponding latitude and departure 
would be found by moving the drum till the angle 
29 deg. 49 min. stands under the upper index ; the lower 
index will then read 0.8689, which is ccs 30 deg. Mul- 
tiplying this by 1824, in the usual way, the latitude is 
given as 1585 ft. In asimilar way the latitude is found 
to be 90.3 ft. In practice one setting of the rule can be 
saved by setting the distance first, the trigonometric 
functions afterwards. The angular scale, it should be 
added, is figured both for sines and cosines, the former 
being in light, and the latter in heavy type. From the fore- 

g it will be obvious that a whole series of latitudes and 
epartures can be worked out in a few minutes without 
reference to mathematical tables. In addition to the 
scales already mentioned, there is another scale of equal 
Ee. and for this a vernier is provided which enables 
ogarithms to be read off the rule accurately to four places 
of decimals. Other uses of the rule, wanes A its applica- 
tion to the solution of spherical triangles, are described 
in the pamphlet accompanying the instrument, 





NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—Last Thursday morning the 
= market was firm and Cleveland warrants changed 

ands at 493. 4d. cash, 493. 54d. fifteen days, and at 50s. 
and 49s.1ld. three months. The turnover amounted to 
2000 tons, and closing sellers quoted 493. 4d. cash, 
493. 64d. one month, and 493. 114d. three months. In 
the atternoon the tone of the market was inclined to be 
stronger, and about 4500 tons of Cleveland warrants were 
dealt in at 493. 44d. cash, 493. 4d. eight days, and 
from 493. 6d. to 49s. 74d, one month. At the close of the 
session the quotations were 493. 5d. cash, 493. 74d. one 
month, and 50s. three months sellers. On Friday morn- 
ing an easier tone prevailed, and 3500 tons of Cleve- 
land warrants were done at 493. 4d. nineteen days, 
493. 5d. one month, and 493. 10d. three months. Sellers’ 
closing prices were 49s. 3d. cash, 493. 6d. one month, and 
493. 1ld. three months. At the afternoon session the 
market was a shade harder, and business was confined to 
6000 tons of Cleveland warrants. The dealings were at 
49s. . and 493. 64d. one month, and closing sellers 
quoted 49s. 44d. cash, 493. 7d. one month, and 5vs. three 
months. On Monday morning the tone was steady, and 
business moderately active. Cleveland warrants to the 
extent of 6000 tons were done at 493. 44d. cash, 
493. 6)d. and 493. 7d. one month, and 50s. 4d. three 
months, and closing tellers quoted 49s. 44d. cash, 
493. 7d. one month, and 50s. 1d. three months. Buyers 
of hematite cffered 57s. 6d. one month, but sellers 
were firm at 58s. 3d. In the afternoon Cleveland 
warrants changed hands at from 49s. 54d. to 49s. 34d. 
cash, and at 493. 54d. and 493. 5d. fourteen days. The 
turnover amounted to 5000 tons, and closing sellers’ quota- 
tions were 493. 4d. cash, 493. 7d. one month, and 50s. 1d. 
three months. When the market opened to-day (Tuesday) 
the tone was very flat, and Cleveland warrants showed a 
decline. The turnover amounted to about 5000 tons, at 
from 493. 3d. to 493. 2d. cash, at 493. 1d. eight days, and 
at 49s. 9d. three months. The close was weak, with 
sellers quoting 493. 1d. cach, 493 4d. one month, and 493. 94. 
three months. At the afternoon session there was very 
little doing, but the market was fairly steady. The total 
dealings consisted of about 2000 tons of Cleveland war- 
rants at 493. and 493. 1d. nine days, and the session cloged 
with sellers quoting 493. 1d. cash, 49s. 34d. one month, 
and 493. 9d. three months. The following arethe market 
quotations for makers’ (No. 1) iron :—Clyde, 603.; Gart- 
sherrie, 60s. 6d.; Calder, 61s.; Summerlee, 622.; Lang- 
loan, 68s. ; and Coltness, 90s. (all shipped at Glasgow) ; 
nee (at Ardrossan), 623.; Shotts (at Leith), 62s. ; 
and Carron (at Grangemouth), 63s. 6d. 


Sulphate of Ammonia.—There has been an improvement 
in the demand for sulphate of ammonia lately, and the 
market price has firmed up. During the past week busi- 
ness has been done at 11/. 5s. per ton for enya delivery, 
ae or Leith, with buyers over at that figure. For- 
ward parcels are also being inquired for, and buyers are 
mentioning 11/. 10s. per ton, Glasgow or Leith, for de- 
livery during the first quarter of next year. Theamount 
shipped from Leith Harbour last week was 668 tons. 


Scotch Steel Trade.—No change can be reported this 
week in connection with the Scotch steel ie, and the 
year draws to a close with the majority of the works on 
a much reduced output. The quietness which has ;re- 
vailed for such a long time now has perhaps made the 
New Year holidays rather more welcome from the 
producers’ point of view, largely because of the ex- 
treme difficulty which has recently been experienced 
in keeping the heavy mills running. I+ is stated 
that the works of the Glengarnock Iron and Steel 
Company closed down at the end of last week, and 
no date for ~eqreng Se been decided upon. Little 
new business has been ked since last report, and coni- 
petition is as keen as ever. A fair demand for light ma- 
terial is still being felt. Official prices are unchanged. 


Malleable-Iron Trade.—No improvement has taken 
place in the malleable-iron trade of the West of Scotland 
within the past week, and specifications are still very 
scarce. It is fully anticipated that the forthcoming 
holidays will be of longer duration than usual, but there 
are expectations of a large increase of new business. 


Scotch Pig-Iron Trade.—In the beginning of this week 
the makers of Scotch pig iron made an advance of 1s. per 
ton in the price of certain brands. There has been a 
continued all-round demand for almost all the ordinary 
brands of pig iron, but this will most likely fall off now 
with the near approach of the end of the year. 
inquiries are still in the market for hematite iron, and 
some fair lots have also been fixed up lately. 





Sreet Rats in Germany.—The deliveries of rails by 
the Stahlwerksverband in the first eleven months of this 
year compare as follows with the corresponding deliveries 
in the corresponding period of 1907 :— 


1908, 1907. 

Month. Tons Tons. 
January 214,657 188,386 
February .. 207,562 183,111 
March 198,841 208, 168 
April 141,128 173,213 
May .. 162,913 183,916 
June 165,196 200,124 
July .. 147,420 187,152 
August 169,324 195,718 
September .. 170,702 176,973 
October... 161,374 188,998 
November .. 158,396 222,074 


The aggregate deliveries to November 30, this year, were 
accordingly 1,837,413 tons, as compared with 2,107,832 
tons in the corresponding eleven months of 1907. 
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NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.— Business is very quiet, but | 
such is usually the case at thisseason of the year. ers | 
do not look for much in the way of orders until after the 
Christmas holidays, but it is somewhat encouraging to be | 
able to report that a general impression prevails that | 
businees will be better in the new year. Shipments this | 
month are poor, and stocks of Cleveland pig iron are, 
accumulating rather rapidly, additions to the warrant 
stores now being at the rate of 1500 tons per working | 
day. No. 3 g.m.b. Cleveland gy Saco is 49s. for prompt | 
f.0.b. delivery, and a few sales have this week been re- | 
corded at that ice. No. 1 is 5ls.; No. 4 foundry, | 
48s.; and No. 4 forge, 47s. Rather better accounts are 
given of the hematite pig-iron trade, but there is still | 

lenty of room for improvement. The iron in second- | 
ome is somewhat less than it has been, and makers are | 
not pressing sales just now, so that the position is 
strengthened a little. For early yo se of Nos. 1, 2, 
and 3 hematite pig 563. is now the general market quota- 
tion. Spanish ore is at length moving upward, and after 
a lengthy spell of idleness a few sales are once more 
reported. Sellers now quote 16s. ex-ship Tees for Rubio | 
of 50 per cent. quality, and for delivery over periods next 
year they name 16s, 3d. 

Manufactured Iron and Steel.—There is very little new 
to report of the various branches of the manufactured 
iron and steel industries. What changes are noticeable, 
however, are for the better. A few contracts have been 
made recently, and more orders are looked for in the 
near future. Advances in values of sbipbuilding ma- | 
terial are anticipated, and quotations for one or two | 
other descriptions are expec to be raised shortly. 
Common iron bars are 7/.; best bars, 7/. 7s. 6d.; best best | 
bars, 7/. 15s. ; packing iron, 5/. 10s. ; iron ship-plates, 
6l. 7s. 6d. ; iron ef angles, 7/ ; steel bars, 6/. 5s.; steel 
ship-plates, 6/.; steel ship-angles, 5/. 12s. 6d.; steel strip, 
61. 7s. 6d.; steel hoops, 62. 103.; and steel joists, 5/. 15s. 
—all less the customary 24 per cent. discount. Cast-iron 
chairs are 3/. 103. ; cast-iron columns, 6/. 10s. ; light iron 
rails, 62. 10s. to 6l. 15s. ; heavy steel rails, 5/. 103. ; and | 
steel railway sleepers, 6s. 10s.—all net cash at works. | 
Iron or steel galvanised corrugated sheets, 24 gauge, in| 
bundles, stand at 12/. 10s. to 12/. 123. 6d. f.0.b.—less the 
usual 4 per cent. 


Foreign Ore.—After a rather lengthy period of idle- 
ness there has once more been a little buying in foreign 
ore. Orders have been placed on the basis of 15s. 9d. ex- 
ship Tees for Rubio of 50 per cent. quality, but 16s. is 
now generally named. 

Coke.—Some improvement in coke is reported, owing 
to a somewhat larger demand for local consumption. 
Sellers now ask 16s. 3d. for average blast-furnace quali- 
ties delivered here. 








| 





WesTERN Union TELEGRAPH ComPaNy.—This impor- 
tant company has fallen upon comparatively evil times, 
its quarterly dividend having.been reduced to 3 per 
cent. per annum, as compared with 5 per cent. Dy 
annum which had been paid quarterly since 1893. 
There has, however, been some recovery of late, as the 
dividends for the June and September quarters were only 
at the rate of 2 per cent. per annum, both distributions 
being made in stock. The general depression in American 
business accounts, of course, for the falling away observ- 
able in the company’s profits. 





STEEL RaIts IN Betcium.—The quantity of steel rails 
used upon the Belgian State Railways and the average 
price per ton paid for them for the ten years ending with 
1907 inclusive, were as annexed :— 


Year. Tons. Average Price. 
£ 8. d. 
1898 15,000 4 14 O 
1899 12,000 5 2 0 
1900 24,000 5 2 0 
1901 24,665 5 2 0 
1902 24,078 ‘os 2 
1903 32,000 ss ¢ 
1904 36,000 5 5 8 
1905 30,000 6 2 O 
1906 33,000 56 0 O 
1907 51,000 5 9 7 


It will be observed that, upon the whole, steel rails have 
been slightly hardening in price during the decade. 





An O1-Carryine Steamer.—The 8.8. Trinculo, a steel 
three-deck tank steamer, which has been built by Swan, 
Hunter, and Wigham Richardson, Limited, Wallsend-on- 
Tyne, to the order of the Bear Creek Oil and Shi ping | 
Company, Limited, of which company Messrs. oh . 
Bowring and Co., Limited, of Liverpool and London, are 
the managers, was taken out to sea for her trial trip on | 
Friday, December 18. The vessel is of the following 
leading dimensions :—396 ft. 5 in. length over all, by | 
50 ft. 6 in. extreme breadth, by 31 fo. 10 in. depth moulded. 
She will carry 6900 tons of oil in bulk in a number of 
Separate oil tight compartments, as well as 800 tons of 
bunkers. The engines have been built by the North- 
Eastern Marine Engineering Company, Limited, Walls- 
end, and consist of -a set of triple-expansion engines, 
having cylinders 26 in., 43 in., and 72 in. by 48 in., steam 
being supplied by three large boilers, working at a pres- 
sure of 1801b. per square inch. The vessel has been con- 
structed under the he ey of .Messrs. Jacobs and 
Barringer, London, of Captain Towill and Captain 

ox, marine su tendents to the owners. On the trial 
trip the Trinculo attajned a mean speed of 11.5 knots. 








NOTES FROM THE SOUTH-WEST. 


Cardif.—The steam-coal trade has not shown much 
change, the large collieries having become fully stemmed 
for the holiday period. The best large steam-coal has 
made 14s. 6d. to 15s. 6d. per ton, while secondary quali- 
ties have ranged from 13s. 3d. to 14s. per ton. House- 
coal has shown no appreciable change ; the best ordinary 

ualities have made 14s. 6d. to 16s. per ton; No. 3 

hondda large has brought 17s. 6d. to 18s. per ton. 
Foundry coke has been quoted at from 17s. 6d. to 203. 6d. 
per ton, and furnace ditto at 15s. 6d. to 16s. 6d. per ton. 
As regards iron ore, Rubio has been quoted at 14s, 6d. 
to 14s. 9d. per ton, upon a basis of 50 per cent. of iron, 
and charges, including freight, insurance, &c., to Cardiff 
or Newport. 

Welsh Rails for India.—The Bombay, Baroda, and 
Central India Railway Company has given Messrs. 
Guest, Keen, and Nettlefolds, Limited, an order for 
6400 tons of steel rails. 


Welsh Railways.—Provisional arrangements are now 
completed for the fusion of the Taff Vale, the Cardiff, 
and the Rhymney Railways. The capital represented by 
the contemplated fusion is 20,731,421/., while the three 
systems comprise between them 214 miles of line. The 
docks combined in the fusion cover 242 acres—viz., Bute 
Dock, 161 acres; Penarth Dock, 26 acres; and Ely Har- 
bour, 55 acres. The net revenue of the Taff Vale Railway 
last year was 456,755/.; that of the Rhymney Railway, 
121,171/.; and that of the Cardiff Railway. 167,396/. The 
whole arrangements await the sanction of Parliament. 


The ‘‘ Neptune.”—The Neptune, which will be com- 
menced at Portsmouth early in eee will be 510 ft. 
long by 86 ft. beam amidships. She will have a displace- 
ment of 20,250 tons ; she will carry ten 12-in. guns, and 
her anti-torpedo armament will consist of 4.7-in. quick- 
firing guns. 

Welsh Railway Trafic.—The principal Welsh railway 
companies have now nearly made up their returns for the 
second half of 1908. The revenue of the Barry Railwa 
Company comes out at 367,029/., as compared wit 
362,862/, in the corresponding period of 1907 ; that of the 
Rhymney ey at 157,360/., as compared with 162,570. ; 
and that of the Taff Vale Railway at 478,813/ , as com- 
pared with 501,7082. 





American Pia Inon.—The weekly productive capacity 
of the furnaces in blast in the United States at the com- 
mencement of December was 381,102 tons, as compared 
with 259,284 tons at the commencement of June, and 
347,372 tons at the commencement of December, 1907. 





Srresses IN HorsTinc-ROPES AND THE DEsIGN OF MINE 
Heap-.Gear.—A nd was read recently by Mr. Robert 
Boyle. B.Sc., on ‘*The Stresses in Hoisting-Ropes and 
the Design of Mine Head-Gears,” before the Scottish 
Institute of Mining Students. This paper, owing to the 
interest taken in the subject, bas been reprinted from the 
Transactions of the Institute in pamphlet form by Messrs. 
John Brown and Gray, 44, Clyde-place, ~- from 
whom it may be procured at the price of ls, The paper 
discusses questions of acceleration, retardation, shocks at 
starting, the binding of the rope over the pulley, &c. 
Questions of general design of head-gear are also discussed, 
and a specification for pit head-gear is given. 





Fuser 1n Betcium.—The quantity of combustible con- 
sumed upon the Belgian State Railways, and the average 
price oy ton for the ten years ending with 1907 were as 
annexed :— 


Year. Tons. Average — 
s. d. 
1898 1,000,094 ,. 2 
1899 1,245,000 8 ll 
1900 1,374,000 14 
1901 1,376,000 13 11 
1902 1,453,600 9 9 
1903 1,521,000 9 9 
1904 1,589,000 9 9 
1905 1,721,000 9 6 
1906 1,867,000 ll 8 
1907 2,006,000 = Y 


It will be observed that consumption doubled during the 
ten years. Account must, however, be taken of the 
gradual extension of the system, as well as the growth of 
traffic upon it. Coal prices, it will be noticed, have also 
been moving up. 





Tue Water oF THE EnNGiisHh CHANNEL.—In the 
autumn of 1907 A. Chevallier and A. Letalle took 
samples of the Channel water on journeys between 
Dieppe and Newhaven. The samples were analysed 
in the Laboratoire d’Océanograpby of the University of 
Nancy, temperature and density observations having 
been made on the spot. It resulted that the water was 
slightly denser and also colder near the English Coast 
than near the French Coast. The density increased 
noticeably on leaving France, and this was ascribed to 
the influence of the sweet water of the Seine, which is 
carried to the north-east along the French Coast ; there 
are no important rivers on the South Coast of England. 
Further observations made by Letalle last July, also com- 
municated to the French Academy, confirm this conclu- 
sion. In July the water of both shores was slightly 
warmer than the open Channel water, but the English 
Coast again colder than the French. The density increase 
on the road to England was less regular, however, and 
marked two maxima which Letalle is inclined to explain 
by a bifurcation of the Seine water current—which would 
be powerful in July—into two branches. 





MISCELLANEA. 


AN application of the Lumiére process of colour photo- 
graphy, which appears to be both interesting and highly 
valuable, is described in a recent issue of the Revue de 
Métallurgie, where a number of micro. pho’ 8, made 
in colour by this process, are reproduced. The structure 
of the metals is much more intelligibly and strikingly 
represented than with the usual black and white prints. 


The new 18,000-ton turbine battleship Voltaire, in 
course of construction at the Forges et Chantiers de la 
Méditerranée, La Seyne, near Toulon, is to be launched 
during the second fortnight in January. The sister- 
ships to the Voltaire are the Danton, in construction at 
Brest; the Mirabeau, at Lorient; the Vergniaud, at the 
Chantiers de la Gironde ; the Condorcet, at the Chantiers 
de la Loire; and the Diderot, at the Chantiers de St. 
Nazaire. The six battleships are to be completed in 1910. 


The Swedish Society for the Electric Prceduction of 
Nitrate contemplates the putting down of an installation 
of 230,000 horse-power, which, according to La Lumiére 
Electrique, is to deal with the manufacture of sodium and 
calcium nitrate. The p!ant will turn to account the fall 
of the Rjukau, which, thanks to the natural reservoir 
formed by Lake Mjjs, has a height of 580 metres (1903 fo.). 
The output available is 40 cubic metres (1413 cubic feet) 
per second at low water. The engine-room is to be 
equipped with twin turbines of 2500 horse-power. The 
works are to produce 200,000 tons of nitrate per year, 
equal to about one-eighth the output of the whole world. 


The plans drawn up by the Japanese for providing 
Formosa with an efficient and comprehensive system of 
irrigation involve the expenditure in the next eighteen 
ro of 15 million dollars. This is allocated partly as 
ollows :—11,226,912. dols. for canals and reservoirs ; 
1,876,962 dols. for power stations ; 99,600 dols. for build- 
ings, &c. There are to be twelve main canals of an aggre- 
gate length of 295 miles. A dam 90 ft. high and 
1800 ft. wide will be built on the Taikokan River, provid- 
ing for the storage of 7000 million cubic feet of water, 
with a second dam lower down the stream. A dam 90 ft. 
high and 1140 ft. wide is to be placed across the Nisoko 
River, and 3270 million cubic feet of water will be stored 
above this. These two principal dams will serve for the 
irrigation of 48,000 and 50,000 acres respectively. The 
branch canals will in the ag te amount to 1560 miles, 
Altogether the land irrigated will amount to 286,383 acres, 


We read in Le Moniteur Industriel that the Orleans 
Railway Company has started a new system for dealing 
with demurrage. The carrying companies have the right 
to charge for excess of time over that allowed for uvlcading 
goods, The Orleans Railway now proposes to do the con- 
trary, and to pay a premium when the time has not 
been wholly taken up. In France the time allowed for 
unloading a wagon at a railway station is one clear 
or when the consignee has been informed on the pre- 

ing evening, before six o'clock, of the arrival of the 
wagon, otherwise the consignee has twenty-four hours 
more in which to unload, Sundays and holidays nob 
being included. In such cases the Orleans Company 
will allow a premium, for the rapid unloading at a 
railway station, at a rate of 2 francs (1s. 8d.) per ordi- 
nary wagon, per day, and 3 francs (2s. 6d.) when the 
wagon is of 20 tons and over. For empty wagons 
which are placed at the disposal of private works on the 
siding of the latter, the standing time allowed is very 
generally six hours, and the oy 12 centimes {over 1d.) 
per ton of capacity. The hours from 6 p.m. to 6 a.m. do 
not count, and an empty wagon placed on a private 
siding at 2 p.m. can be loaded by the works and remain 
on the siding until 8 o’clock the following morning. 
If now the works return loaded the same day any wagon 
that has been placed empty at their disposal on their 
— in the afternoon by the Orleans Railway Company, 
the charge of about 1d. per ton will not be claimed from 
the works, For the wagons delivered loaded by the rail- 
way company to the works, unloaded by the latter, and 
given back loaded to the railway company, the saving to 
the worke will be double. Thus for each 20-ton wagon 
delivered loaded on a siding at 1 p.m., unloaded by the 
works, re-loaded with other goods by them, and returned 
to the Orleans Railway Company for transport at 7 p.m., 
the works will gain 4.80 francs (about 3s. 10d.). 





Socteta ITALIANA Ernesto Brepa.—The Italian journal 
La Tribuna calls attention to the fact that on November 30 
the Ernesto Breda Locomotive Works, Milan, completed 
their thousandth locomotive. This isa four-cylinder com- 


pound engine for the Italian State Railways. Its prin- 
cipal dimensions are as follow :— 
Diameter of high-pressure cylinders 14.17 in. 

- low-pressure cylinders 28.22 ,, 
Stroke + * os ob - 26.59 ,, 
Diameter of driving-wheels .. 6 ft. Of§ in. 


Total wheel base, engine and tender 


an: a) 
Boiler pressure .. -. 235 1b, per eq. in, 


Grate area ee -» 87.67 eq. ft. 
Heating surface .. ae .. 2616.72 ,, 
Capacity of water-tanks 4480 gals. 
o coal bunkers sia os o 6 tons 
Weight of engine in working order. . ..70 tons 5.29 cwt. 
os tender in working order. . MM ~~ 6D ww 


The staff and employés of Messrs. Breda’s Milan and 
Sesto S. Giovanni establishments were present on the 
delivery of the engine to the State Railway authorities, 
and the event was celebrated by festivities at the works. 
In the course of these festivities M. Breda announced 
that in future every workman having at least five years’ 
service would be granted each’ year one week’s leave 
during which his wages would be paid him. The st ff 
are to have two weeks’ holidsy every year under the same 
conditions, 
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THE SJOGREN AUTOMATIC MILITARY RIFLE. 
MANUFACTURED BY THE AKTIEBOLAGET SVENSKA VAPEN-OCH AMMUNITIONSFABRIKEN, STOCKHOLM. 
(For Description, see Page 854.) 
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THE FUTURE OF NAVAL 
ENGINEERING. 


THE most serious warning yet given to the Admi- 


— ralty on the subject of the training of engineers 


comes from the Engineer-in-Chief of the United 
States Navy. It is not addressed to My Lords at 
Whitehall, nor is the British engineer referred to 
even inferentially ; but that does not affect either 
the directness or the seriousness of the warning. 
We adopted, with some modification, the United 
States i of training all officers on the same lines, 
and of making, to a certain degree, all officers avail- 
able for duty alternatively on the navigating-bridge, 
engine-platform, gun-turret, or torpedo-room. The 
United States system has failed in the most vital 
respect ; and the annual re to the Secretary of 
the ‘Navy by the Engineer-in-Chief in proclaiming 
that ‘‘ engineering in the Navy must fail ” supports 
the contention so influentially urged in this country 
that the future of engineering in the British Navy 
calls for immediate and unprejudiced consideration. 

The state of the case at Washington is reflected 
by the following sentences from the official report 
just issued. ‘‘ It is greatly to be deplored 
that the important and satisfactory work of the 
Bureau’s school for instruction in engineering had 
to be discontinued for want of officers to be in- 
structed. No new officers have been booked during 
the past year, and the very satisfactory organisa- 
tion, which had been almost perfected during its 
three years of existence, has been broken up.” 
This is exactly what was expected ; this is what is 
feared in the British service. It was in 1899 that 
Congress passed the Act ainalgamating the line and 
engineering corps, and now there is no flow of 
officers to take up engineering work exclusively, 
or to specialise in it. Every officer aims at the 
command of a fleet; that is but human nature. 
It will be the same with the young cadets now 
at Osborne College. The youth may enjoy work- 
ing with a spanner, but he enjoys still more 
the dreams of the anticipatory glories of the 
Admiral’s gilded state. The choice between the 
bridge and engine-room is not influenced only by 
the superiority of the ultimate post which is the 
ambition of all officers. There are seductive advan- 
tages in the military ofticer’s preliminary career ; he 
has less arduous work, higher emoluments, greater 
social recognition. At sea the engineer’s work is 
always trying, and in port there are, as often as not, 
overhauls to be undertaken. The pay may be nomi- 
nally equal, but there is no equivalent to the com- 
mand or navigation money, which greatly augments 
the military officer’s emoluments. Nor 1s the engi- 
neer’s ultimate reward heroic; it is probably no 
better than an engineer-manager’s in the dock- 
yard under the dominance of a military officer who 


-|may have started his career at the same time. 


Under these circumstances it is difficult to under- 
stand why, of his own volition, any youth should 
adopt the more prosaic and arduous career. Only 


g59 |@ strong love for engineering can overbalance the 


attractions of the military rank, and, although 
there will always be such preference, the relative 
number of cadets exercising it must be small. The 
Engineer-in-Chief of the United States Navy sug- 
gests that there are such youths in the American 
service, but even there they do not assert their 
love for the engineering career, and thus the chief 
is faced with a serious gy | in officers to 
undertake the more responsible duties connected 
with the building up of the fleet. 

We have time and again pointed to the inadequacy 
of the new British system of training to provide 
officers with that specialised knowledge and inti- 
mate acquaintance with engineering practice neces- 
sary for the design and supervision of new machi- 
nery for the service. The chief of the United States 
Engineering Bureau, Engineer-in-Chief John K. 
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tion of new machinery, and, of course, careful 





experimental and design work, there are at the 
present time only six line officers engaged in such 
work in addition to the thirty-four for engineering 
duty only. These latter belong to the old régime, 
and their numbers are quite inadequate. Some 
of them have to take up two or more. districts. 
Moreover, when any are off leave through illness, 
‘there is a decided falling off in the discipline 
and conduct of work during the enforced absence 
of the head,” because there is no skilled successor 
to take up and continue properly the thread of 
the work. It is further pointed out that ‘the 
condition is rapidly becoming worse, and the 
Bureau is now seriously handicapped in its work 
by the lack of officers for engineering duty, and 
also by the lack of experience of some of the officers 
who have been so assigned.” 

Engineer-in-Chief Barton tries to arouse the 
Secretary of the Navy to the gravity of the situa- 
tion by reviewing the character of the work done 
by the Bureau, and points to the advantage of line 
officers being trained to this work. It is only the 
non-professional administrator who uires this 
point to be elaborated ; and in following the distin- 
guished American officer in the consideration of 
this part of the subject, we do so in the hope 
of influencing the non - professional officers at 
the Admiralty rather than of convincing engi- 
neers. There is no better way of studying the 
qualities of metals than in watching their manu- 
facture, and in testing their strength at the maker’s 
works; and as all questions of design and endurance 
involve knowledge of metals, it will be seen how 
much value may be derived during the period 
of service in inspecting materials. It is equally 
important that the officers so engaged should 
have had experience of the stresses to which 
such metal is subjected in engine-running. So 
that here, as throughout the whole course of 
engineering training, there must be intimate inter- 
lacing of personal experience in the several depart- 
ments concerned with mechanical efficiency. In 
fact, ‘‘the prime requisite for the successful engi- 
neer is to know the qualities of the materials he is 
to use, whether those materials are to be used in 
ships, guns, armour, or machinery. It is equally 
important that the line ite man who is to 
manage the finished product—should know the 
capabilities and the limitations of his materials.” 

Even more important is the necessity for line 
officers supervising the work of constructing the 
machinery, of assembling it, and of erecting it on 
board. This has been fully recognised by the 
Admiralty in the past: the practice has been 
to send to the contractors’ works the officers 
——- as engineers to the ships. They are 
then thoroughly conversant, not only with the 
arrangement of the machinery, but with the quality 
of the work, and as the first few months in the 
working of the machinery brings to light most of 
the defects, the engineer is well able to overcome 
the difficulties, because of his intimate knowledge. 
In the process of ‘shaking down ” the mass of 
information gained in the construction of machi- 
nery is invaluable. The dearth of engineering officers 
in the American service has had serious results, as 
the report states that there is not a single young line 
officer on duty in contractors’ works in connection 
with machioery, ‘‘ although the field is one of the 
best for instruction and development.” Such a 
condition in the British service would almost be 
disastrous to fleet efficiency. 

Equally important is the designing department 
of the Bureau. In America ‘‘ there are now only 
two line officers on duty in the Bureau other than 
those for engineering duty only, and from force of 
circumstances one of these is en in work 
other than that connected with design.” There is 
no department where the flow of line officers should 
be more constant and more regular. The work 
of design ought to be continuously influenced by 
experience from the ships ; and, similarly, officers 
while on the starting-platform should direct 
their thoughts along the lines of their mental 
attitude at the designing-board. There should 
be action and reaction, as in a turbine, one 
set of brain cells serving to guide the other 
set which is responsible for effective work. As 
Engineer Barton says, ‘‘It is, and always has 
been, the opinion of this Bureau that the 

test efficiency results when the officers who 
esign our machinery are also the ones who super- 
intend its production on shore, and later its opera- 
tion at sea, for thus only can they uire that 
familiarity with the needs of the service which 
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suggests at once the things to avoid as well as 
those to adopt.” In the past there has been such 
intimacy in the British service. The ae de- 
partment is reinforced almost continuously by the 
appointment of officers from ships, and, except in 
cases of extraordinary adaptability to special work, 
no officer continues at the Admiralty long enough to 
lose interest in ‘work afloat. In this way, too, it is 
easy to discover the man of mechanical genius. 
Thus the advancement of officers of great engi- 
neering knowledge has resulted in the undoubted 
improvement of the machinery of the British Navy. 
With the new system the danger is that the young 


officers will not be able to sufficiently concentrate | po 


their attention on any one department of study— 
that they will in the end know a little of every- 
thing, but will be unable to take their place in the 
higher branches of mechanical engineering. 

The Engineeer-in-Chief of the United States 
Navy in seeking for a remedy urges that “it is im 
perative that permanent assignment of officers to 
engineering duty shall be made after a certain 
length of service.” Presumably they would then 
be young enough to enter upon a practical engi- 
neering course without having to unlearn idiosyn- 
cracies developed in their general discursive train- 
ing. The reason for suggesting this idea is doubtless 
beacause ‘‘ the plan to accomplish this is simple, will 
cost no money, and requires little legislation.” But 
radical failures need radical remedies. Would it not 
be immensely better for the Fleet to revert to the old 
practice of entering engineer officers so that their 
training might begin at the most impressionable 


~ period of life, and thus enable them to acquire 


that fundamental knowledge essential to the higher 
scientific training necessary for specialisation ? 

There must, however, be this difference, that 
the engineer officer shall be made co equal in 
rank and status with the military officer. There 
is no need once more to enforce the great ad- 
vance in importance of engineering in naval ships 
and naval warfare. This has been done time and 
again. It has been proved, too, that it is almost 
impossible for the average intellect to acquire ade- 
quate knowledge of more than one branch of 
science. Moreover, the American experience has 
clearly demonstrated that, with the more seductive 
advantages appertaining to the military oflicer, 
there is apt to be little preference for engine-room 
work. The only remedy, therefore, is to revert to 
the reasonable practice of producing the naval engi- 
neer direct from the raw material, instead of con- 
verting a military officer, whose training is in some 
respects inimical to mechanics, into an engineer 
after he has passed the plastic state of mental de- 
velopment. It seems almost asif the only justifica- 
tion for the remarkable attempt to unify two sepa- 
rate and distinct entities is the attitude of the 
military officers toward the engineer. If the exist- 
ing engineer were granted military rank and status, 
the whole problem would be solved, because the engi- 
neering system, as it at present exists, cannot be 
improved, so far as may be judged by the matériel of 
the fleet ; nor can the efficiency or loyalty of engi- 
neering officers be surpassed. On the other hand, 
without some different system to that now in 
operation, ** engineering in the Navy,” to quote 
Engineer-in-Chief Barton, ‘‘ must fail, and any 
deficiency there means as much to the efficiency of 
the fleet as failure in guns or torpedoes.” 





CHEAP ELECTRICITY AND ELECTRO- 
CHEMICAL INDUSTRIES. 

Tue title that Mr. E. A. Ashcroft, A.M.I.C.E., 
M.I.E E., had chosen for a paper which he read 
before the Faraday Society last Monday did not 
directly indicate his line of argument. The paper 
was entitled ‘‘The Influence of Cheap Electricity 
on Electrolytic and Electrothermal Industries.” 
Mr. Ashcroft dealt with the primary power ; his 
primary power is water-powe:. But Mr. Ashcroft 
did not wish to re-open the sufficiently-discussed 
case—water-power versus steam and other powers. 
He wished to call attention to special kinds of water- 
powers, which were rare, he admitted, but which 
might have a special influence in expanding indus- 
tries that were otherwise not likely to develop. 
Among these he mentioned the electric iron 
processes, the nitrate production, and the complete 
treatment of complex sulphide ores, three fields 
of enterprise, any one of which would, if success- 
fully developed, rapidly exceed in magnitude the 
entire industry of electrometallurgy, as existing 
to-day. He had, of course, to give comparative 





figures as to power costs, and his figures, it is 
hardly necessary to say, did not remain unchal- 


lenged. 

Mr. Ashcroft based his estimate of the relative 
costs of electricity produced from steam, gas, oil, 
and water on the assumption of a 5000-kilowatt 
plant, and he distinguished between water-powers 
of the first and of the second classes, as we shall 
explain. Steam, he said, could supply the kilo- 
watt-year for 8/. 6s. 6d., gas-engines for 6l. 183., 
and oil -engines for 7/. 4s.; his items were: 
fuel, labour, upkeep (comprising maintenance 
and depreciation) and capital charges. For water- 
wer he reckoned Class I. (Class II.) : — 
Fuel, 6s. (8s.); upkeep, 8s. (13s.); capital, 13s. 
(41. 2s.) ; royalties on rights, 13s. (3s.); totalling 
2. (51. 6s.). The large developments at Niagara 
Falls had familiarised the world with the possi- 
bilities of water-power; but it had also become 
evident that the price was not low enough, 
and could never be low enough to satisfy the 
demands of technically possible processes which 
sufficiently cheap energy would render commer- 
cially possible. If Niagara was too dear, steam 
and gas and oil had no chances, except in one 
respect. We might heat up iron ore or the raw 
materials for making calcium carbide by fuel, and 
then complete the reactions by the aid of the more 
expensive electric heat. That might be done at 
sites nearer to the markets than the cheap water- 
power of Class I. 

What Mr. Ashcroft understood by Class I. 
became more fully clear during the discussion. 
He gave particulars of a first-class water-power 
plant situated on the Western Coast of Norway ; 
but he did not specify that there was no trouble 
at all from ice or scarcity of water, and that 
hence the question of a power reserve had not had 
to be considered. Ice might cover his basin ; but 
it would not stop the flow of water and did not 
cause other disturbances, such as were often ex- 
perienced at Niagara and elsewhere. Mr. Ashcroft’s 
first-class water-powers yield an even supply all 
the year round, without high cost of regulation or 
of development. In general a capital expenditure 
of 71. per electrical horse-power capacity was sufli- 
cient for the development of powers of this class, 
including all the necessaries up to the dynamo 
terminals ; a few plants in Western Norway might 
be developed even at a cheaper rate. On the other 
hand, the equipment of Niagara Falls could not have 
cost less than 301. per electrical horse-power, in 
spite of the very large scale of operations, and 
upwards of 601. had been paid in England and 
other countries for harnessing equipment and 
compsnsations. Mr. Murray Morrison doubted the 
latter figures, which no engineer would face, except 
a for very small plant. 

Mr. Ashcroft’s tables concern a waterfall of 
1000 ft. near Vadheim, on the Sogne Fjord, 
capable of yielding 7500 kilowatts or 10,000 horse- 

wer, and of development for less than 51. per 

orse-power, including payments for damming 
rights. He is at present utilising part of this 
energy in his sodium works. The property, of 
about 16 square miles area, was acquired eight 
years ago. The rainfall was almost the highest in 
Norway, about 11 ft. a year, and the lakes on the 
site, dammed at a cost of 5000/., equalised the fall, 
so that 3.8 cubic metres of water per second (134 
cubic feet) were available all the year round. In 
his detailed estimate, Mr. Ashcroft allowed 1l. 6s. 
per kilowatt for earthworks (a comparatively short 
tunnel and pipe-line), 9s. per kilowatt for building, 
ll. 2s. 6d. for iron-work, 3/. 10s. for machinery 
(Pelton-wheel turbines, dynamos, regulators, trans- 
formers), and about 11. for special charges and allow- 
ances—a total of 7/. 8s. for development and equip- 
ment. Supposing that a contract had been secured 
for renting 6000 kilowatts at 2/. 10s. inclusive per 
kilowatt delivered at the switchboard, Mr. Ashcroft 
calculated that a considerable value might be placed 
on the water-rights. 

The assumed price of 2/. 103. was low, but did 
not represent the actual minimum. At Meraker, 
near Trondhgem, e.y., 3000 horse-power had been 
sold at 11. 53. 6d. per electric horse-power on a 
seven years’ contract; and at Notodden (the Birke- 
land Nitrate Works), the price was 11. 8s. per horse- 
power for 3000 electric horse-power. Unfortunately, 
the development of these exceptionally favourable 
water-powers was not encouraged in Norway. The 
Foreigners’ Exclusion Act did not allow foreigners 
to own mines nor water-power except by Royal con- 


cession, and directors and staff should be Norwegian, © 





though they a be trained by foreigners.. Mr. 
Ashcroft considered that, short of carrying the 
waterfalls themselves out of the country (which was, 
of course, impossible), there was no possible way in 
which the free admission of foreign capital could 
do anything but benefit Norway. 

Mr. Ashcroft was quite aware that water-powers 
of his first class were not often met with. He gave 
some details as to another power source, quite 
as favourable at least, on the Hardanger Fjord, 
and he was, perhaps, a little hard on his own 
Class II. But he insisted that certain industries, 
such as electric smelting of iron, could not possibly 
develop exceptunder his most favourable conditions. 
He pointed out that, although electric heat would 
hardly ever be able to compete, unit for unit, with 
heat produced direct from coal, the ratio of cost be- 
tween the two was much lower than was usually sup- 
posed, and the efficiency ratio brought the two still 
more nearly ona level. By burning 11. worth of coal 
we could produce 15,000 million gramme-calories, 
about four times as many calories as we could pro- 
duce by purchasing electricity at the cheapest water- 
power rate; but the efficiency of the ordinary furnace 
rarely exceeded 10 per cent., and very rarely 25 per 
cent. of the theoretical, while in electrical furnaces we 
often reached 50 per cent., and sometimes 75 per 
cent.; labour and wear-and-tear would be about the 
same in the two cases. We should have stated, on 
the other hand, that Mr. Ashcroft tacitly assumes 
twenty-four hours’ continuous running of his hydro- 
electric plant. In his main point—that such water- 
powers should not be allowed to run to waste—he 
is no doubt right. Water-power is being more 
closely studied than it used to be. Several govern- 
ments—the Swiss, Bavarian, Wiirttemberg, and 
others—have now taken the problem up seriously. 
If the Norwegian Government sees its way to remove 
some of the restrictions placed on foreign capital, 
we may witness an interesting development. 
‘Esthetic considerations should not be disregarded. 
Mr. Ashcroft did not allude to them ; some speakers 
ridiculed them. That is not the standpoint of the 
leading engineers, nor is it ours. 





THE SURFACE-CON DENSER. 

Tue steadily-increasing use of the steam-turbine 
has caused the condenser and its accessories to 
assume an importance entirely disproportionate to 
that accorded to it but a few years ago by builders 
and users of reciprocating engines. As has been 
many times — out, the turbine can use a high 
vacuum, and the reciprocating engine can not. 
Theory shows that av increase cf vacuum from 
24 in. to 28 in. should increase the power developed 
from 1 Ib. of steam by some 18 per cent.; and with 
some types of turbine it is claimed that the actual 
gain is very nearly equal to that theoretically due. 
More commonly, however, the actual saving is 
slightly less than the theoretical, a rise of vacuum 
from 24 in. to 28 in. reducing the steam con- 
sumption by nearly 17 per cent. Though this 
saving is less than that theoretically due, it is, 
nevertheless, sufficiently substantial, and fully 
accounts for the importance attached to a high 
vacuum by all those engaged in the manufacture or 
supply of turbine-driven machinery. Any attempt to 
realise with a reciprocating engine any like propor- 
tion of the work due to a similar increase in vacuum 
would necessitate the employment of low-pressure 
cylinders rivaling in dimensions those, 14 ft. in 
diameter, adopted by Captain Ericson in his famous 
hot-air engine. In actual practice the saving effected 
by increasing the vacuum of a reciprocating engine 
from 24 in. to 28 in. is only about 2 per cent.; so 
that the lightheartedness with which the average 
marine engineer regards a bad vacuum is readily 
intelligible, and we have known even trans-Atlantic 
liners worked regularly with a vacuum in the con- 
densers of but 2lin. or so. Specifications even 
for tramp steamers often demand a 28-in. vacuum, 
and this may be obtained on trial ; but in actual 
service anything above 25in. to 26in. may be 
reckoned exceptionally good in ordinary marine 
service. Higher vacua, though frequently recorded, 
are not often really realised, and, when achieved, 
are very difficult to maintain, eternal vigilance being 
absolutely essential to success. Moreover, many 
records of such are undoubtedly due to the use of 
defective gauges. As Mr. Morison pointed out at 
a discussion on this subject before the Institution 
of Marine Engineers last Monday, the ordinary 
Bourdon vacuum gauge is most unreliable, forming 
a post-superlative, in this regard, to the famous 
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comparison, as to degrees of mendacity, in which 
the expert witness ranks third. We have known a 
vacuum of over 30 in. recorded on both gauges of 
a cross-Channel steamer fresh from her builder's 
hands, though the barometer stood at 30.5 deg. 
only, and the condensers were unassisted by a 
vacuum augmenter. Mr. Morison, at the meet- 
ing referred to above, described a visit to a power- 
station in which three gauges on the same ser- 
vice all recorded widely different vacua. On 
remarking to the engineer in charge that the 
gauges seemed a bit erratic, the functionary named 
agreed, with the added remark that ‘‘ it was only 
Wednesday at that.” In explanation of this it 
may be stated that these gauges were corrected 
every week-end ; but had, nevertheless, agreed to 
differ to the extent mentioned above by mid-week. 

With such instruments in common use a certain 
hesitation in accepting results recorded in ordinary 
commercial service is only reasonable, and no fair 
comparison of competing forms of condenser can 
be based on such equivocal records. Even where 
the vacuum is accurately registered by means of 
mercury gauges, very slight differences in the condi- 
tions may quite reverse the apparent efficiencies of 
two different condensing plants. This is particu- 
larly notable at high vacua. To illustrate this Mr. 
Morison said that in the case of a condenser for a 
1000-horse-power turbo unit, with the vacuum at 
29 in., the opening of a hole .j; in. in diameter into 
the condenser would have a perceptible effect on 
the vacuum. A very slight difference in the amount 
of air-leakage into two different plants suffices, 
therefore, to entirely vitiate any comparative results. 

The very simple and ingenious air-gauge devised 
by Professor Weighton should, however, render in 
the future such comparisons more reliable. With 
this device all the air which enters a condenser 
is caught as it leaves the air-pump, and can, if 
desired, be accurately measured. With instru- 
ments for this purpose it is essential that all the 
air entering the condenser shall be trapped. It 
wi!l not do, as some suggest as an alternative, to 
draw off through a by-pass samples of the con- 
censer contents, since the amount of air present in 
different parts of the condenser does not bear a 
emstant proportion to the steam present there. 
In fact, neglecting small corrections due to small 
differences in temperature and in pressure, the 
weight of air present in each cubic foot of the con- 
denser is constant, being the same at the discharge 
as at the poiot of admission. As, however, the 
steam is progressively condensed, the quantity of it 

resent per cubic foot is greatest at the inlet and 
east at the air-pump, so that the relative propor- 
tion of air to steam present is a minimum in the 
exhaust-pipe and a maximum in the space below 
the foot-valve. Thus any scheme for determining 
the air- leakage by taking samples only is fore- 
doomed to failure. 

The general adoption of these air-gauges in elec- 
tric-light stations should have a marked effect on 
the coal-bill. Almost invariably, when turbine 
plants are accused of showing a lower efficiency in 
service than on trial, it will be found that the 
vacuum has been allowed to fall off, due to an 
increase in the air-leakage. Such an increase is 
directly indicated by the air-gauge, and station 
engineers would find it true economy to offer 
premiums for maintaining the discharge at the 
gauge through the upper row of holes only. 

Great ignorance in regard to the principles 
governing condenser practice is to be found even 
in quarters where better might be expected. It is 
but three or four years since a prominent Rand 
engineer refused to adopt steam-turbines because, 
owing to its height above the cea, it is not possible 
in the Johannesburg district to obtain a vacuum of 
more than 26 in., and better guarantees were 
obtained from reciprocating-engine builders than 
from turbine-makers for plants to work with low 
vacua. As a matter of fact, the normal low baro- 
meter makes easier the maintenance of a low abso- 
lute pressure in the condenser, as part of the work 
of the air-pump is already done by Nature. The 
confusion doubtless originated in the English prac- 
tice of reckoning vacua negatively—that is to say, 
an absolute pressure equal to 1 in. of mercury is 
reckoned as a vacuum of 29 in. It is, of course, 
on a low absolute pressure that the economy of the 
steam-turbine reste, and not on inches of vacuum 
recorded by an ordinary gauge, which may mean 
almost anything, varying with each change in the 
atmospheric pressure. 

The discussion at the Institute of Marine Engi- 





neers on Monday evening turned, toa large extent, 
on the claims made for the ‘* Contraflo ” condenser. 
In the Gwladys, engined by Messrs. Richardsons, 
Westgarth, and Co., the tube surface in the ‘‘ Con- 
traflo” condenser is only 1 square foot per indicated 
horse-power, in place of the usual 14 square feet, 
yet, with sea-water at 80 deg. Fahr., there has been, 
it was stated, no difficulty in maintaining a vacuum 
of 27.in., making use of a ‘‘ cooler” arranged in 
the base of the condenser to lower the temperature 
of the air entering the air-pump. It is rumoured, 
moreover, that the exceptional results, in the 
matter of fuel economy, obtained by Messrs. Denny 
with the Otaki, which is, it will be remembered, fitted 
with reciprocating engines, combined with a turbine, 
was at least partially due to the excellent vacuum, 
averaging about 28? in., maintained by the ‘‘ Con- 
traflo” condenser. Other builders claim that 
equally good results can be obtained with other 
forms of condenser ; but, however this may be, engi- 
neers in general owe much to Messrs. Morison and 
Weighton for a clear exposition of the principles 
essential to really successful design. The paper by 
the gentleman last-named, read Sten the Institu- 
tion of Naval Architects last May, was indeed a 
model of clear exposition, and will long remain a 
standard of reference for those interested in the 
construction of the highest class of condenser. 





THE FIXATION OF ATMOSPHERIC 
NITROGEN. 

Two practical methods of fixing the nitrogen 
of our atmosphere have been worked out during 
recent years. Both depend upon the aig@ of the 
electric current. Directly, or at ordinary tempera- 
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tures, nitrogen will not combine with oxygen. But 
when the electric discharge passes through air. the 
nitrogen and oxygen combine to nitric oxide N O, 
which takes up more oxygen from the air, forming 
NO,; and, in the presence of water, nitric acid 
—or, rather, a mixture of nitric and nitrous acids— 
will result. This is the one method. The other 
method starts from calcium carbide, heats this 
carbide by the electric current, and passes nitrogen, 
isolated from the air by chemical or physical means, 
through the hot carbide ; the nitrogen is absorbed, 
and a compound termed calcium cyanamide, Kalk- 
stickstoff, nit m lime, or nitrolim, is obtained. 
We have dealt with both these methcds on 





various occasions.* Of the latter method there 
is only one technical process—that of Frank and 
Caro. The former method is applied in several 
ways. Authorities differ as to the character of 
the electric disch to be used. The spark was 
first thought to be best, then arcs and aro- 
flames were preferred ; the brush discharge was 
considered unsuitable, as it would. favour the 
formation of ozone.. Various researches, especially 
those of Nernst, seemed to prove, however, that 
the formation of NO by the electric discharge was 
a merely thermal phenomenon ; but. recent experi- 
ments throw doubt on that conclusion. We know 
that we have to reckon with electrons in matters 
electrical. We scarcely understand how, so far ; 
but they seem to play a part in this combustion. 

The problem of the fixation of nitrogen by atmo- 
spheric discharge was brought before the Institution 
of Electrical Eogineers—for the first time, we 
believe—on Thursday, the 17th inst., by Messrs. 
W. Cramp and B. Hoyle, of the Manchester Muni- 
cipal School of Technology, ina joint paper entitled 
“The Electric Discharge and the Production of Nitric 
Acid.” The researches are a continuation of the ex- 
periments described by Messrs. Cramp and Leetham 
at the British Association meeting of 1906,+ and 
form an instructive addition to our literature on 
the subject. We are sorry that Messrs. Cramp and 
Hoyle are unable to complete their investigation ; 
their line of attack—variation of the current so as 
to pass from one kind of discharge to another—is 
certainly promising. Their apparatus was a modi- 
fication of that suggested by Werner. A high- 
tension transformer, coupled with a ‘‘ Cramp eelf- 
exciter” alternator with a very droopieg charac- 
teristic, fed on its high-tension side~a pair of 
ribbon electrodes of phosphor-bronze, shaped like 
the well-known horn lightning-arrester. The spark- 
gap could be adjusted by means of screws. Under- 
neath the gap was the mouth of a nozzle, through 
which air from a compressor, cooled in the receiver, 
was sent up. The resulting arc flames resembled 
the discharges between horn lightning arrestere. The 
air-pump could supply 4 cub. ft. of air per minute 
at a pressure of 10 lb. per square inch ; the alter- 
nator ran at 1200 revolutions per minute, and gave 
currents of 160 periods, the field being controlled 
by very large resistances. Werner’s nozzle was a 
flat-ended tube perforated with numerous small 
holes ; the air current was cooled by expansion. 
The authors chiefly used nozzles of the Laval type— 
tubes of glass opening out conically—and they gave 
in their paper an account of the influences which 
variation of the air velocity and pressure and of the 
electric conditions exercises on the yields of nitrio 
oxide and ozone. 

The chief interest of the paper lies in the con- 
tinuous character of their discharge-curves, as _ to 
which they amplify Toepler’s experiments of 192. 
When the primary low-tension current is gradually 
increased, the discharge passes without any definite 
break in the volt-ampere curve from glow to brush, 
oscillatory spark, nitrogen flame, and ordinary arc, 
as indicated in Fig. 1. As the pressure between the 
high-tension points increases, the discharge changes. 
At A it sets in as a glow; at B a brush is seen, 
which gradually passes between B and C into an 
oscillatory spark; at C the pressure drops off rapidly, 
and the high-tension arc flame of nitrogen is = 
served; at D the ordinary arc appears. These 
measurements were made on the low-tension side ; 
Fig. 2 concerns measurement on the high-tension 
side of the 30-kilowatt 100,000-volt core-type trans- 
former of the School of Technology. ere curve 
BC is much longer than in Fig. 1 and-more hori- 
zontal, and C D has a negative slope. In both 
diagrams A B has an upward slope, and a fairly 
constant positive d V/d A; between B and C the 
slope is mainly downward, the resistance decreases 
as the current increases, and this applies to the 
other portions, so that only the glow disch has 
a constant and positive d V/d A. Both the brush 
and glow give chiefly ozone ; the other discharges 
form also nitric oxide, particularly in the C D 
portion. 

The straight line in Fig. 1, Mr. Cramp explained, 
indicated the throwing in of resistance, such that tan 
a equalled the resistance in circuit. Where the curve 
and line intersected, Ohm’s law would hold ; where 
tan « was greater than dV/d A, the conditions 
were stable ; by changing the resistance for each 

* See ENGINEERING, vol. lxxxi., page 699; vol. lxxxii., 
page 21; vol. Ixxxiv., page 821; and vol. Ixxxv., page 

+ Ibid., vol. lxxxii., page 312. 
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point of the curve and by adjusting the pressure 
accordingly, any points might be obtained ; but this 
was impossible on the portion G D, as the voltage 
to be applied would not be within practical limits. 
Reactance had asimilar effect to resistance. Blow- 
ing on the discharge had the same effect as spread- 
ing the are out in a Birkeland disc—which, it will 
be remembered, is really : oe by discharge 
threads and sparks spreading out in widening 
circles. High frequency seemed to increase the 
yield of ozone rather than that of nitric oxide ; 
the authors rightly point out that the frequency of 
the alternator (160) might be small compared to the 
actual frequencies (nearly 200,000) in the surging 
broken-up spark-threads. Spectroscopic examina- 
tion supported the conclusion that the lower blue 
oscillatory portion of the discharge produced nearly 

ure ozone, while in the nitrogen flame the oxygen 
save were practically absent, and the yellow nitro- 
gen lines distinct. Birkeland had estimated the 
current density in the arc-threads of his disc flame 
by drawing pieces of very thin hard-texture paper 
through the flame ; the paper does not catch fire at 
once, and the diameter of the little perforations 
made by the sparks is supposed to indicate the 
diameters of the threads. Birkeland found dia- 
meters of 0 01 centimetre, and estimated current 
densities of 2 x 10° amperes/em.”. Mr. Cramp 
estimates his diameters at 0.002 centimetre, and 
his densities at 6.6 x 10° amperes. 

These estimates are, of course, very uncertain, 
and the authors’ measurements in the arc discharges 
would have been very difficult, even if they had 
had the most perfect instruments at their disposal. 
Mr. Duddell pointed out some of the uncertainties 
and difficulties during the discussion. One of the 
authors’ main conclusions is that the same current 
will produce nitrous gases at low air velocities, and 
ozone at higher velocities, and that oxygen or ozone 
is found in the lower portion of the discharge, which 
is yielding large quantities of nitrous gases. There 
is a maximum yield for certain current and air 
velocity conditions, and Mr. pm? doubts that 
Birkeland realises the maximum yield, About the 
relative production of ozone and NO the various 
experimenters differ considerably. Some of Mr. 
Cramp’'s figures would support Nernst’s estimates 
as to the possible amount of NO obtainable at 
certain temperatures. 

We have already remarked that the combination 
of nitrogen and oxygen to the colourless nitric 
oxide NO uires a high temperature, and that 
the resulting NO is decomposed at high tempera- 
tures. By contact with the air the cold NO becomes 
further oxidised to the brown vapours NO,. All 
these processes go on more or less simultaneously, 
and the control of the reactions is very difficult. 
While declaring himself in favour of a purely 
thermal hypothesis, Mr. Cramp argues somewhat 
as follows :—When the potential difference is first 
applied, the electric field is strong near the elec- 
trodes, but weak at the centre. Any ions produced 
at the electrodes never reach the centre, therefore, 
but are only driven out a short distance and re- 
called by the alternating currents. With increased 
potential a glow appears at both electrodes ; later, 
a double luminous cone is formed, and the velocity 
of the corpuscles is probably high enough to pro- 
duce ionisation by collision. When the ions inter- 
change freely, the resistance of the path diminishes; 
a brush discharge eppeete. Then the terminals 
become hot and are volatilised, the spectrum shows 
the metal lines, more ions result, the resistance 
sinks abruptly ; as these changes occur, the high- 
tension arc changes into the low-tension arc. Mr. 
Cramp finds a proof of high ionisation in the high- 
tension arc in the fact that a glass held over the 
arc flame becomes iridescent, as if excited by cathode 


rays. 

With these arguments—to elucidate which we 
should first experiment on pure gases, instead of 
mixtures—Mr, Cramp approaches the views of 
Warburg and of F. Haber and A, Koenig, who advo- 
cate relatively cold arcs, in opposition to other 
scientists. Like E. Rasch and F. K. Clement, 
according to whom no ozone (but only NO) is pro- 
duced between electrodes of metallic oxides (Nernst 
glowers, pipeclay), Haber and Koenig use Nernst 
glower electrodes and arrange them vertically in a 
ng cylinder, which is water-cooled, as Grau and 

uss did. Haber distinguishes between thermal 
and electric effects and equilibrium. At tempera- 
tures at which decomposition is more rapid than 


combination, the electric effects have little influence. 
When the combination and decomposition proceed 





at fairly equal rates, the electric effects predominate. 
Haber concludes that we ought to work at rela- 
tively low temperatures, and he shows, moreover, 
that the temperature of the flaming gases in the 
arc are overrated ; they probably do not exceed the 
temperature of melting platinum by more than a 
few hundred degrees. aber’s quite recent re- 
searches—to which Dr. Borns drew attention during 
the discussion—are very interesting in several 
respects. He shows, for instance, ty Sasomenes 
incandescence mantle-dust into the tube, that alter- 
nating currents actually drive the gases out of the 
tube, and that some NO seems to slip through the 
tube, so to say, while other portions do not escape 
decomposition. 





EITHER-SIDE RATLWAY-WAGON 
BRAKES. 

A supGMENT of some importance was delivered 
by the Railway and Canal Commissioners on Friday 
last, with reference to the provision of either-side 
brakes on railway-wagons. As is well known, the 
Board of Trade has been giving great attention to 
the matter for years past. The present develop- 
ment arises from the working of the Railway Em- 
ployment (Prevention of Accidents) Act of 1900, 
though, of course, before the date of that Act the 
subject was a live one for a long period. We do 
not here pro to deal with all the many rules 
and drafts which the Board has made 4 propos of 
either-side brakes since the passing of the 1900 Act. 
They are too numerous ; one might as well attempt 
to deal in a few words with all the recent editions 
of the Education Bill. Suffice it to say that the 
Board promptly set to work to encourage experi- 
mental work on the part of the companies, with 
the purpose of evolving either-side brakes that 
would conform to certain conditions ; their rules 
of 1901 requiring, on wagons, brakes that could 
be operated upon from either side. 

The matter was taken up by the majority of the 
companies, most of whom at least fitted wagons 
with devices of one kind or another. The Great 
Western Railway started equipping its wagons 
with what is known as the Dean and Churchward 
brake, devised by the late and the present loco- 
motive superintendents of that system. This con- 
formed to the Board's rules as they then stood. 
The brake was thoroughly tested. Reporting to 
the Amalgamated Society of Railway Servants, it 
was approved by Mr. R. Bell, and the Great 
Western authorities, thinking that it fulfilled re- 
quirements, went on fitting it to stock, until now 
over 13,000 wagons have hese equipped. In the 
meantime, however, the Board of Trade was still 
in a state of indecision. In 1907 it produced other 
rules, which subsequently underwent modification, 
and it is against these (1908) rules that the com- 
panies recently appealed to the Railway and Canal 
Commissioners. 

After hastily attacking the subject in 1901, and 
encouraging the companies to spend largely in ex- 

rimental work and equipment, the Board, in this 
fast set, sacrificed altogether one of the leading points 
contained in its rules of 1901. It proposed a stan- 
dard lever brake of its own, a travesty of what it 
originally wished to insist upon—in fact, practically 
nothing more than a duplicated single-end brake, ap- 
plicable from either side, but only releasable from 
one. It was recommended that all existing brakes 
should be removed, and this hybrid adopted. 
The Great Western Railway and other companies 
appealed, with the result that the Court of the 
Railway and Canal Commissioners have refused to 
approve the Order of the Board of Trade. 

n giving judgment, it was shown by Mr. Justice 
A. T. Lawrence that the Board of Trade can only 

uire the disuse of an appliance where it ‘‘in- 
volves danger.” All the evidence adduced before 
the Court went to show that the Dean and Church- 
ward brake made for safety of working from the 
employés’ point of view. The brake can be applied 
and released from either side. The levers are 
right-handed, or cross-cornered, in the present pat- 
tern. The use of the brake-stick—a fruitful source 
of accident which the proposed Board of Trade brake 
did not prohibit—is not allowed, though it was not 
denied that it is sometimes used with the Dean and 
Churchward brake, against rules. 

Other points were dealt with, but the Board of 
Trade did not win on one of them. No case of failure 
of the brake had been known, so that objection to 
its number of parts, as a weakness of design, c., 
was worthless. With regard to uniformity, after 





showing that the Board of Trade could insist on 
uniformity only so far as danger was involved by 
its disregard, Mr. Justice Lawrence said he was 
satisfied that the use of the brake tended to 
diminish the dangers and risks incidental to rail- 
way service. It appears to us that as a result of 
this decision the Board of Trade must in future 
confine itself to such points as actually affect the 
danger of working. ft should be immaterial to 
the Board whether a railway employs any one 
particular arrangement of linkage and leverage or 
another, so long as the brake lever is in the same 
place for all wagons, the manner of use similar, 
the risk in application a minimum, and the pres- 
sures suitable. With such regulations the com- 
panies would be quite willing to comply ; but to 
insist on —— uniformity of pattern is futile, 
as wagons are braked as single units, and uniformity 
is not necessary, as is the case when automatic 
brakes are used. Uniformity underneath is a ques- 
tion relating rather to repairing than to working. 

In fact, the learned judge stated that ‘‘a rule 
requiring the brake’s removal and forbidding its use 
is contrary to the statute, and is undesirable in itself 
as tending to discourage railway companies from 
endeavouring to provide improvements which have 
for their sole object the greater security of their 
servants.” ‘‘The brake was an efficient and good 
brake.” He continued to the effect that he trusted 
that the present locomotive superintendent of the 
Great Western Railway would continue to strive 
for its still further improvement. 

The judgment therefore still leaves the door open 
for the perfect brake when it shall come. We 
need only add that, if either-side brakes are to 
be rendered compulsory, it isto be hoped that what 
we may term a good and complete brake (i.e., one 
applicable and releasable from either side) will be 
striven for. It is admitted that this is difficult to 
realise, but, pending its invention, it should not be 
possible for the way of progress to be arbitrarily 
barred by a department unable to prove the failure 
of an alleged unsatisfactory appliance. 

In this case the Board of Trade have sought to 
abolish a proved brake because it did not reach a 
certain ‘‘ positive standard of perfection,” and to 
substitute for it one which ranked very far below 
it in utility. The Board avows that it is still 
anxious to see the ideal either-side brake brought 
into being, but it is difficult to see how this is 
encouraged by its recent action, which is based on 
the opinion that its own suggested form of brake 
is the nearest practical approach to the ideal. 





THE INSTITUTION OF MECHANICAL 
ENGINEERS. 

AN ordinary general meeting of the above Insti- 
tution was held on Friday last, the 18th inst., at 
the Institution House, Storey’s Gate, Westminster, 
the chair being occupied during the earlier part of 
the proceedings by the President, Mr. T. Hurry 
Riches, whose place, however, was taken later by 
Mr. J. A. F. Aspinall, Vice-President. 

The minutes of the previous meeting having been 
read, the Secretary announced that forty-nine new 
members had been added to the roll of the Institu- 
tion, and that three transferences from the class of 
associate member to that of full member had: been 
made by the Council. 


Type-CasTiInc aND Composinc MACHINERY. 


A paper entitled ‘‘ Type-Casting and Composing 
Machinery,” by Mr. L. A. os, Member, of 
Watford, was then read in abstract by the author. 
This paper, which was very comprehensive, we 
shall print in future issues; in the meantime we 
give our report of the discussion. 

Mr. M. Clowes, who was the first speaker, ob- 
served that the cost of the metal was one of the 
important questions for the printer, some machines 

uiring a more expensive metal than others. It 
would therefore be interesting to know how the 
price of metal for mechanical casting or composing 
could be cheapened; his experience with cheap 
metal was that it would not run, the more expen- 
sive metal being needful. 

Mr. Gilmore also dwelt upon the difficulty of 
securing good results with bine metals. In his 
view there was no secret about the metal which 
should be used, but there was a very great secret 
about the method of mixing. After allusion to the 
old crude way of testing the temperature of the 
metal by applying a piece of paper, the speaker 
pointed out that at too high 4 temperature anti- 
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mony was given off, and the metal spoilt. A man 
might go, say, to lunch, leaving the pot burning ; 
on his return the machine might be started again, 
but the metal would not be in the same con- 
dition, the type produced proving what was usually 
termed ‘‘rotten.” He would, however, mention 
phosphate of copper or phosphor bronze as a 
material which gave a good flux, and had the merit 
of cheapness, although it might entail experiments 
over a period of three months before it could be 


properly used. 

Mr. W. W. Beaumont regarded the paper as a 
splendid monograph on the subject of inventions in 
printing machinery. He alluded to his personal 
co-operation with Mr. Legros in such matters as 
tramway, gas-engine, and motor-vehicle construc. 
tion, and he gave other illustrations of the com- 

lexity and variety of the work undertaken by 

r. Legros. Turning to the paper, he could sym- 
pathise with some of the remarks which the author 
had made on the subject of the old forms of type. 
Kerns and other points had been mentioned with 
regard to letters and hair lines, and the author had 
made suggestions having for object improvements 
affecting the eyesight of readers and affecting the 
cost of the type, and had also pointed to the diffi- 
culties in making the different kinds of punches, 
and so on. Possibly few members had hitherto 
recognised the degree of accuracy needed for the 
type daily produced and seen. Another noteworthy 
point made in the paper related to the wonderful 
power attained by practice, on the part of readers 
and others, to detect inaccuracies, such as defective 
alignment, &c., and the resulting necessity to 
provide for this acuteness of observation. The 
author had, for instance, said, with regard to 
the form of type, that it was not a question of 
working to certain sizes in relation to each other, 
but of so arranging the relative heights or depths 
that the type would convey the impression of being 
uniform, although to obtain this end it had to 
have certain features exaggerated. Therefore, in 
making the various things described in the paper, 
it was not only necessary to make them accu- 
rately, but to judge the amount of inaccuracy 
in form which the. public might demand as a means 
of pleasing the observant eye. Many of the re- 
quirements as to form of type were the result 
of survivals from the demands of old penman- 
ship, and Mr. Legros had referred to another 
phase of that part of the question in speaking 
of type - faces, excellent examples of different 
forms of faces of type having been given, among 
them one which was very easily read, but was 
not, perhaps, considered by type - designers as 
having the same perfection as the other types. He 
would like to draw attention to that particular 
type, and to the importance of the statement made 
by the author, in the example given, of type with a 
fancy face (Blackfriars pica). With regard to the 
metal, the paper afforded evidence of one of the 
difficulties met with in type-founding ; it illustrated 
the importance of the extreme accuracy aimed at by 
Mr. Legros and others, in order that the metal 
should flow into the finest possible line, and should 
not be able to flow round or along the edges of the 
mould, into which it was driven at the high tempe- 
rature necessary in making this type. This difficulty 
was enhanced by the necessity for getting the 
cooling to take place in ,45th of a second, while 
the metal yet remained warm enough to run into 
the corners. 

Mr. A. E. Gibbs said that, while not pretending 
to a knowledge of mechanical engineering, he had 
had some experience of printing. The cost of 
metal had been radi i upon, but, in his 
opinion, this did not enter very largely into the 
question. He would say, however, that at a place 
with which he had been connected some six years 
ago trouble with the metal had arisen ; but this 
was due to the fact that the general run of printers 
knew very little about typefounding, and there had 
been great difficulty in getting the metal mixed in 
such a way as to run properly. Sometimes the 
metal proved too brittle; at other times it was 
too soft, and would hardly stand up for the print- 
ing. It had been believed that anybody could mix 
the metal, and this work was consequently left 
to entirely unskilled men, who often neglected 
it. With a practical and experienced man to deal 
with the metal, little difficulty arose. On the 
question of cost, the speaker concluded, without 
attempting to be exact, that it would not exceed 
3d. per pound. 

Inquiry was here made of Mr. Gibbs as to the 





size and pattern of type covered by the figure he 
had given, to which he replied that all types from 
nonpariel to small pica were included, and that the 
types were of much the same pattern. 

Continuing, the speaker said that in the case of 
his printing works the runs were short, and there- 
fore very hard type was not required. There were 
two or three matters he would mention which 
appealed to the printer. He must be certain of his 
paper, or there would be trouble with the printing- 
machine ; he must be sure of his alignment, or 
there would be trouble with his customer. Align- 
ment on the monotype, or on any other single- 
letter machine, was dependent on a lot of details, 
and, to make sure that nothing went wrong, a very 
sharp look-out had to be kept. There were a great 
many advantages attaching to single-letter machines ; 
one was the ease with which corrections could be 
dealt with, as compared with the slug, or single- 
line, machine, although the latter had advantages 
for newspaper work. The third matter he would like 
to refer to was that of high quads and spaces. He did 
not know whether mechanical engineers could deal 
with the difficulty set up by high quads and spaces, 
but if they could, he felt that half the trouble would 
be over. That was the one serious objection from 
the printer’s point of view. No matter what care 
was taken in locking up the formes and keeping the 
spaces down, the difficulty was always present. In 
cases of very ‘‘fat” work he had found it the best 
policy to take out the quads altogether and put in 
metal furniture, or something of the sort. He had 
that day been engaged on table-work. The first 
column was very white, and he had come to the con- 
clusion, before starting the job, thatthe best thing 
to do was to run the three or four remaining por- 
tions on the machine, and set the first portion by 
hand. He did not then have to pay for running the 
quads nor for machine-setting. He would repeat 
that if the printers could get low quads and spaces 
they would be satisfied. 

Mr. W. H. Locke was the next speaker. He 
objected to the title which the author had selected 
for his paper, apparently regarding it as too com- 
prehensive, and as leading to the supposition that 
the whole subject of type-casting had been exhausted 
by the paper. He would have been glad if the 
author had seen his way to enter more into the 
historical side of the question, and had been able 
to give some account of the problems which had 
been set for engineers by the requirements of com- 
mercial men. It would also have been interesting 
had Mr. Legros been able to summarise the great 
number of patents which had been taken out in 
relation to type-setting and composing machinery. 
He (the speaker) represented the Linotype, which 
came under the heading of ‘‘ slug-casting machines.” 
Engineers had attempted in many ways to produce a 
printing surface entirely by mechanical means, but 
at present there were two methods in operation : one 
which consisted in producing a line made up of 
separate types; the other way was the production 
of a line of type on one solid block. The two 
machines—the separate type machine and the 
slug machine—had led to two schools of thought 
in the commercial world. For himself he spoke 
as a ‘‘slug-machine” man. Turning to the paper, 
the author had stated that the depth of strike 
in ordinary matrices was usually 0.045 in. to 
0.050 in.; that it was less in the matrices of 
several of the casting and composing machines, 
and that it attained its minimum (0.02 in.) in 
the Linotype and Monoline. Commenting on this 
statement, Mr. Locke observed that the author had 
overlooked the fact that in the linotype matrix 
there was a depth of strike in the routing of 
0.050 in., making altogether a depth of about 
0.075 in. The author also said that in the 
Linotype machine the mould was so constructed as 
to cast a line of type having an overhang, or projec- 
tion, at the back, as shown in Fig. 38 in the paper ; 
Mr. Locke desired to point out, however, that the 
mould was perfectly plain, the overhang being cast 
in the pot mouth-piece that came up against the 
mould. Again, the section of the Linotype pump 
nozzle illustrated in Fig. 46 of the paper called for 
slight alteration. The speaker would also correct 
Mr. Legros’ statement as to the rate of output of 
the Linotype by adding 75 per cent. to the 7000 
or 8000 ens per hour mentioned as attainable under 
favourable conditions. The author had furthermore 
attributed a Canadian origin to the Monoline ; as a 
matter of fact, however, the Monoline had been 
designed by the works er to the Linotype 
Company of New York, in the Linotype factory, 





and at the time he was building the Linotype. It 
had been also stated in the paper that the advan- 
tages of casting separate type were many; that 
corrections could be made by hand, and away from 
the machine, if necessary. Theoretically, the 
8 er said, it might be easier to make correc- 
tions on a single-type machine than it was on a 
slug machine, but in practice it was notso. In 
conclusion, Mr. Locke cordially agreed with the 
warning, given near the end of the paper, to those 
who might think of competing in the field covered 
by the machines with which the author had dealt. 

Mr. H. A. Longhurst referred to the author’s 
statement that Sir Henry Bessemer had created a 
vacuum in the mould immediately before casting, 
and that, although the method succeeded in Sir 
Henry’s case, it had no practical application at the 
present time. In the speaker’s opinion, the ques- 
tion of creating a vacuum in the mould was very 
important, and would be of great advantage if 
applied to machines at present in use. Perhaps 
Mr. Legros would explain in what way the vacuum 
was created, and why, if it had proved successful, 
it had gone out of use. The author had also de- 
scribed the Ballon machine for engraving matrices 
instead of cutting punches ; and in this connection 
the speaker put forward as a reason for punching 
rather than engraving matrices the fact that better 
results were obtained with the punch and the driven 
matrix. He would like to ask the author why the 
engraved matrix was not so good as a driven matrix. 

r. Frederick Wicks was the next speaker. He 
considered it preferable not to criticise Mr. Legros’ 
excellent and comprehensive paper, but to add 
something which might emphasise the difficulties 
surrounding the process of construction of any 
machine for the purpose of recording written speech 
in typography. When, as a newspaper proprietor, 
a printer, a journalist, and a Parliamentary re- 
porter, the subject had first come under his notice, 
twenty-eight years ago, he had been struck with 
the necessity of a more rapid production of com- 

ed type. At the Paris Exhibition he had seen 
Mr. Delombre, the originator of the loose-type 
composing-machine, and had set about considering 
the question. Some years’ experience in the Times 
office led him to the conclusion that the first thing 
to do was to get rid of the distributor, and make 
type so quickly that it would be needless to dis- 
tribute it. Mr. Legros had given, for the first 
time in the history of typography, a comprehensive 
description of the processof manufacturing this type. 
It might interest the members to know that up to 
within the last ten or fifteen years there were only 
six type-founders in the United Kingdom, and it 
was doubtful if there were more than eight at the 
present time. Not only so, but it would be seen 
from Mr. Legros’ description of type-founding that 
the mechanical production of a printing surface had 
been confined almost wholly to the inventions of the 
last twelve years. Although he might pretend to 
know more about type-founding than anyone outside 
a type-foundry, he would say that he had only been 
in one type-founder’s establishment ; and he did 
not believe that any man in a type-founder’s estab- 
lishment had been allowed to go over the whole of 
that establishment ; the industry had been a secret 
one for the whole of the 300 years in which we 
had been provided with printed matter. He believed 
that from the time of Gutenberg (who first intro- 
duced loose or single types or cast type) until within 
the lest ten years all the types had been cast with 
the curious little ringed instrument and the open 
hand ; the instrument was used in one hand and 
the ladle was held in the other. That was a 
remarkable fact of itself, particularly in view of the 
influence of printing on industry and civilisation. 
The founder had to heat the mould before it could 
be used; he had to cast some 300 or 400 —_ with 
very hot metal, and when he had cast about 1000 
types, it became too hot, and it had to be allowed 
to get cool. The whole process was one of rule of 
thumb, and the consequences were slow production 
and imperfect progress over 300 years. 

The speaker had thought that type should be pro- 
duced at a greater rate than 3000, 4000, or an 
hour, but was confronted with the thermal difficulty; 
if he endeavoured to cast at the rate of 50,000 or 
60,000 types per hour, the heat would arrest work. 
In the founders’ shop was a machine which stood at 
60 deg., but the type metal was not, by any possi- 
bility, less than 700 deg. It congealed at 500 deg., 
and it had to be delivered in a condition that could 
be dealt with byhand. Lord Kelvin was with him 
in Glasgow during some of his earlier experiments, 
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and the speaker submitted to him the. problem of 
how to project 1 in. of molten metal the distance of 
lin. in the space of time less than that in which 
200 deg. Fahr. could be given up to a cold mould. 
Lord Kelvin had been unable to give him much 
information. In other language, his problem was 
to get the heat out of the metal so quickly 
that it would make a good face, and yet not 
congeal before it had done so. Mr. Wicks 
next illustrated what actually occurred in his ma- 
chine, which he thought would be interesting as 
showing the discharge of heat through metal. e 
machine contained 100 mou'ds arranged on a 
plate of 20 in. in diameter, revolving once in 
10 seconds. The pumps ejected through the 7,-in. 
nose-piece 80 lb. weight of metal in a minute. At 
a pressure of 250 lb. per square inch they projected 
240 cubic inches of metal per minute. The moulds, 
as they passed, were filled in ,4)th part of a second; 
they were cooled in sj,5th part of a second, or even 
earlier, and the contents were delivered in four 
seconds at a temperature of 80 deg., typa being 
developed at the rate of 60,000 per hour. In that 
way the thermal problem was solved ; but it was 
solved with a cold mould—an unheard-of thing in 
type-founding, for he believed that most metallic 
moulds in which metals were cast were heated 
before the metal was put in. Lord Rayleigh had 
seen one of these machines wh ‘ch had been running 
for two years, and had cast 250 million types, and 
he had been struck more by the thermal problem 
than by any part of the mechanism. The filling 
of a mould in .4,th part of a second, and the cool- 
ing of it in y}5th part of a second, was a thing 
not previously known in mechanics. 

Mr. Legros, in replying to the discussion, said 
that-Mr. Clowes, in referring to the cost of metal, 
and Mr: Gilmore, in indicating what could be done 
to increase fluidity by the use of phosphor-bronze, 
had both touched upon important points. It was 
certainly important that the metal should flow 
readily, but the type-founder was here between the 
devil and the deep sea ; if it flowed too readily, 
the type would be finned, yet it must flow readily 
enough to get a hair-line; the right degree of 
fluidity was somewhere between the two. Mr. 
Beaumont spoke on the question of ‘ neces 
inaccuracy,” and the speaker believed that that 
point had not been alluded to before in any writing 
on the subject. It was necessary that the type 
should be made inaccurate, and if it were desired 
to get type that was pleasant to the eye, the in- 
accuracies must be standardised. Mr. Gibbs did 
not attach much importance to the metal question, 
the cost having worked out oo" on the Mono- 
type machine he used. Mr. Gibbs had, however, 

inted out that there were several things that would 
ine the printer to book if he were in any way 
careless, such as ‘‘ height to paper” and alignment. 
Further, Mr. Gibbs had confirmed the statements 
in the paper relative to the ease with which cor- 
rections could be made on single-type machines. 
Mr. Locke appeared to think that the speaker had 
not exhausted the subject in the paper, but the 
field was quite open to Mr. Locke or to anyone 
else. So far as the Linotype was concerned, he had 
admitted that a very good paper might be written 
upon that machine alone. On the question of 
the *‘depth of strike” in the Linotype, he would 
say that the counter in the Linotype was not 
deeper than the depth he had given in the 
paper, and this shallowness sometimes set up diffi- 
culty. Mr. Locke had also taken the author to 
task with regard to the pump nozzle, which, it 
appeared, he should have called the ‘‘ pot mouth- 
piece.” If, as Mr. Locke suggested, this drawing 
was inaccurate, and if Mr. Locke would supply a 
correct one, the matter should be put right. The 
speaker had, however, made the drawing himself 
from a standard machine which he had taken apart 
for the purpose. Continuing, the author said that 
he had taken the figures ax to the output of the 
Linotype as they had been given to him, believing 
them to be correct, but it would be interesting to 
have more exact figures — whether for slow runs or for 
newspaper work—if Mr. Locke would supply them. 
Mr. Locke’s remarks in relation to the mass of 
patents were correct ; the volumes of abstracts were 
available at the Patent Office at the price of one 
shilling, and for five shillings five volumes of alto- 
gether greater bulk than the Post Office Directory 
could be obtained. He had, however, been re- 
quested by the Council of the Institution not to 
write a history of the type-setting and composing 
machines, but to deal with present-day questions. 





Mr. Longhurst, the speaker continued, had asked 
for information about the vacuum in the mould. 
The speaker did not know exactly what Sir Henry 
Bessemer did; the subject was only referred to 
briefly in his autobiography. He could say, how- 
ever, that a patent had tece subsequently taken 
out in connection with another machine. At 
any rate, the air in the mould was a constant 
trouble, and if the various moulds were examined, 
it would be seen that there was some sort of pro- 
vision made for getting rid of the air, so that the 
type or slugs should .not be cast hollow. On the 
Typograph mould there were very fine depressions, 
just sufficient to allow the air to escape ; on the 
Cock of the Linotype slug also provision had been 
made. With regard to engraved matrices, the 
actual depression which corresponded to the stroke 
of the punch would have the same appearance as 
a surface which had been run over by an end mill; 
it would resemble the engine turning on the case of 
a watch, and it would not have the same polished 
appearance as a struck matrix. Mr. Wicks had 
alluded to the cold mould ; the speaker believed the 
cold mould to be quite a recent invention, not 
achieved by many people before Mr. Wicks, if, 
indeed, by anyone. A comparison of the slugs 
cast in the Ty ph and those in the Linotype 
would show that the cold mould produced a con- 
siderable difference in the ap ce of the slug. 
Water cooling was used on a number of machines, 
particularly on the Lanston Monotype. 

The proceedings then terminated with the 
announcement that the next meeting would take 
place on January 15, 1909, when the nominations 
for annual election of the Council would take place. 





NOTES. 
Hieu Tensice anp MiLp STEELs. 

AN interesting comparison of the elastic proper- 
ties and ultimate strengths of ordinary mild and of 
high-tensile steel has recently been made by Pro- 
fessor A. Barr, M. Inst. C.E., for Messrs. David 
Colville and Sons, Limited, of the Dalzell Steel 
and Iron Works, Motherwell, Scotland. The mild 
steel employed in the investigation had an ultimate 


sary | strength of 27.4 tons per square inch, whilst that 


of the harder steel was 35.7 tons per square inch. 
Both sets of specimens were prepared in the same 
way from ingots of the same weight, viz , 64 tons, 
with the object of securing that each should have 
the same amount of mechanical work expended on 
it. From each ingot plates 1} in., 1 in., and }? in. 
thick were rolled. From each of these thicknesses 
four tension-test pieces and four bending-test speci- 
mens were cut, half of the number being taken 
in the direction of rolling, and the others cross- 
ways. In bringing the specimens to their final 
dimensions, a mild and a high-tensile specimen 
were clamped together, and machined up as a unit, 
so as to ensure uniformity of treatment and size. 
In the result, the elastic modulus of the two 
qualities proved to be practically identical, the 
mean value found being 30,350,000 lb. per square 
inch for the mild steel and 30,310,000 fp. for the 
stronger quality. This result confirms the work 
of previous investigators, who have proved that 
there is no substantial difference between the 
modulus for the hardest and for the softest 
varieties of steel. Another interesting point 
brought out in the experiments was that the 
elastic limit in bending was practically the same 
proportion of the ultimate strength in both cases, 
or, as Professor Barr expresses it, the ultimate 
strength of the high tensile being 1.27 times that 
of the mild steel, its elastic limit was 1.26 times 
that of the weaker metal. So far as these two 
qualities of steel are concerned, therefore, it is a 
matter of indifference whether factors of safety 
are referred to the ultimate strength or to the 
elastic limit. 


PyrorpHorovus MEtTALs. 


When the metals of the cerium group were first 
isolated, it was noticed that they gave showers 
of sparks when gently struck with a steel. In 1903 
Auer von Welsbach prepared those metals of the 
rare earths on a large scale, adopting the electro- 
lytic method of Bunsen, who decomposed the fused 

ouble chlorides of some alkali metal and cerium. 
Using an iron cathode, he observed that the outer 
layer of the cerium would not give self-igniting 
sparks ; but the inner layers, especially those close 
to the irov, did. Replacing the iron cathode by 
a carbon cathode he obtained a cerium metal which 





did not prove pyrophorus. It appeared, therefore, 
that this property was due, not to the cerium itself, 
but to the mixture or alloy of iron and cerium. The 
two metals seem to alloy easily in all at 
and the most strongly pyrophorous alloy contains 
30 per cent. of iron ; when the iron percentage ex- 
ceeds 75 per cent., the sparks become faint. Those 
alloys differ in their properties from the pure metals. 
The pure cerium is soft, cannot be filed, and is easily 
oxidised by the air; the alloys are hard, can be 
filed, and may be exposed to the air, though they 
should not be placed in water. The iron may to a 
certain extent be replaced by nickel, cobalt, or 
manganese ; but iron should not altogether be 
absent. The phenomenon is not confined to 
cerium ; the other metals of the rare earths behave 
similarly, and lanthanum in particular gives brilliant 
light effects, while cerium yields the finest showers 
of sparks when scratched or filed. The alloys are 
prepared by dissolving the cerium in molten iron. 
Auer von Welsbach found that the sparks were 
suitable for igniting gases, and this application has 
recently been followed up. Dr. Bruno Weiss com- 
municated a paper on the subject to the summer 
meeting of the Deutsche Bunsen-Gesellschaft. In- 
candescence gas-burners are fitted with a device 
such that the turning of the cock produces a spark. 
More important is the successful application of such 
devices in miners’ lamps, which can thus be ignited 
without being opened ; this would be safer than 
electric ignition, inasmuch as no sparks can arise 
from broken circuits, though a lamp might’ be 
ignited when broken by a mechanical shock. The 
alloys should also lend themselves for the manu- 
facture of fuses and for the production of signals. 
During the discussion of the paper, Dr. Brill, of 
London, inquired about the use of the pyrophorous 
alloys for ignition in internal-combustion engines ; 
he had tried the alloy, but found that its efficacy 
did not last long, and he preferred the more durable 
uranium alloys of Egerton, which had similar proper- 
ties. According to Wachter, the failures of cerium 
alloys in motors is due to the fact that the oil and 
dust diminish the sensitiveness of the alloy. The 
cost would not appear to be prohibitive ; a piece of 
cerium alloy weighing less than one gramme was 
said to have served for several thousand ignitions 
in a safety lamp. 


Ratstinc AND Movine a Rattway Station. 


An interesting illustrated account is given in the 
Bulletin of the International Railway Congress Asso- 
ciation, for October, of the raising and moving of the 
Antwerp-Dam Railway Station. The problem con- 
sisted in displacing the existing station over a length 
of 33 metres (108 ft. 3 in.) to the rear, in a direction 
perpendicular to its front, shifting it at the same 
time over 13 centimetres (5 in.) to the right, and 
causing it to turn 35 deg. round its centre before 
laying it down on its new site. About 19,425 cubic 
feet of pitch-pine beams measuring 1 ft. square, 
and of fir logs measuring 6 in. square, sawn with 
sharp corners and to accurate size, were required 
for the work. In addition to this, there were 
30 tons of steel joists, 1.24 miles of rails weighing 
761b. per yard, 1500 railway sleepers, 25 tons of 
steel bearing-plates, 1000 steel rollers, 350 special 
jacks, 700 pairs of oak bearers for the jacks, and 
5300 cubic feet of planks, scaffolding, and packing 
pieces. This material cost over 4000/., but a large 
portion of it is available for further use. A start 
was made towards the end of June last year by 
carrying out the necessary excavation work for un- 
covering the inside and outside foundations of the 
walls under a portion of the building, but none of the 
inside arrangements of the station were interfered 
with ; thus during the work the benches remained 
fixed to the walls, the picture-frames were left 
hanging from the walls and the lamps from the 
ceilings ; the projecting glass roof, which extends 
along two sides of the building, was left in place 
also, and was supported, both aboveand below. The 

uired excavations for the concrete foundations 
at the new site were carried out simultaneously. 
The excavations round the foundation walls were 
cut to a depth of 9 ft. 4in. ; they were about 10 ft. 
wide at the ground level with a slope of about 
40 deg. Towards the end of July the excavations 
for half the building were completed and ready 
for further operations, and the excavations for 
the other half were commenced. Two hundred 
holes, measuring about 1 ft. 2 in. square and 3 ft. 
3 in. in depth, were cut in the foundation walls at 
a depth of about 4 ft. 3 in. from the ground level, 
besides a large number of round holes 1,% in. in 
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diameter between the square holes to facilitate the 
separation of the building from its foundations; 
320 jacks, each one having to support from 8 
to 10 tons, were put in place, and on August 31 
the process of separating the building—weigh- 
ing about 3000 tons—from its foundations was 
commenced. The building was then gradually 
raised by 1,5, in. per hour on an average; it was 
lifted over the required height, 5 ft. 3 in., in eight 
days. For moving the station to the new site, 
fourteen tracks of two rails each were laid below 
the bearing joists. On the tracks and under- 
neath the joists were placed a number of steel 
rollers with the interposition of steel bearing- 
plates. When the building rested on the tracks 
it was driven along by screw jacks and thrust 
beams. The rate of travel varied greatly, as a 
large number of diverse conditions had to be 
met from time to time. On the last day— 
October 18, 1907—when the total distance of 
108 ft. 3 in. was covered, the building was made 
to travel over 5 ft. 52 in. The greatest travel 
for one single day—October 15, 1907—was over 
11 ft. 8,3; in. The difficulty of this part of the 
work was greatly increased by heavy rains, which 
flooded the excavation works, and caused a settling 
down in the tracks. A part of the latter had to be 
rebuilt. When the station reached its new site, it 
was lowered down by means of jacks on its new 
foundation walls ; these were built so as to provide 
cellarage accommodation, which was lacking in the 
original construction. The whole operation took 
about 54 months. The lavatory building, weighing 
about 1U0 tons, was raised and moved in the same 
way, the operations taking about three weeks. 
The execution of the work was entrusted to Mr. 
Albert Morglia, engineer, Brussels. 


StupGE ABATEMENT. 


Nuggets such as those which were illustrated in 
several pavilions at the Franco-British Exhibition 
are of very infrequent occurrence, the winning of 
gold by the lump giving place generally to the mining 
of tons of material, from which the precious metal is 
extracted in minute fragments by mechanical or 
chemical means, which, in themselves, offer no very 
special difficulty. In most gold-bearing countries, 
the difficulty lies with the disposal of the useless 
material which has been excavated, or mined, in 
order to obtain the gold it contains. This difficult 
problem appears to have been very satisfactorily 
dealt with in Victoria, thanks to the unremitting 
attention given to it by the Sludge Abatement 
Board. With a view to attain a substantial im- 
provement in regard to the disposal of sand, 
sludge, and débris, in such a way as to prevent 
pollution in, or injury to, rivers, streams, water- 
courses, lakes and reservoirs, with the object also 
to safeguard agricultural and grazing lands, the 
Board visited carefully several mining and agri- 
cultural districts. Twenty-eight complaints, we 
are told, were investigated in 1907, and where 
the circumstances demanded it, public inquiries 
were held. Proceedings were taken against 
eleven offenders; convictions were obtained in 
each case, the fines and costs against the de- 
fendants amounting in the aggregate to 2821. The 
report says that the subdivision of the State into 
three dredge mining districts, each one placed 
under the charge of a resident inspector, now 
renders it possible to have the mining operations 
under fairly close and systematic supervision ; it 
also enables the methodical sampling and analysis 
of effluents. The number of samples dealt with in 
1907 was 760, and a perusal of the Government 
analyst’s returns annexed to the report shows that 
there were relatively few cases in which effluents 
contained more than 800 grains of solids to the 
gallon. It is interesting to note here that the 
Mines Act of 1904 provides that water discharged 
from gold-mining works shall be deemed to injure 
or pollute any watercourse or body of. water if it 
contains in solution at the point of discharge any 
poisonous matter in the total proportion of more 
than 75 grains to one gallon, or other noxious 
matter in such quantity as to be injurious to public 
health, or if it contains in suspension any earthy 
or other insoluble mineral substance in the total 
mh gpemes of more than 800 grains to one gallon. 
two samples of sludge taken from watercourses 
immediately below cyanide works, near Bendigo, 
were also submitted to the Government analyst. 
He reported that there was no cyanide of po- 
tassium present in the liquid, neither was there 
any chemical ingredient injurious to vegetation. 


With regard to the question of chemicals in 
the effluents, the report concludes that, owing 
to the improved metltods now adopted at works 
of this class there was little or no risk of 
cattle-poisoning. At two other places, however 
—the Great Mine at Sebastian, and the New Nil 
Desperandum Mine at Raywood— matters were 
different, and the analyst found that the dissolved 
salts was excessive in quantity, and that they 
would have deleterious effects upon animal and 
vegetable life generally. Two methods of disposing 
of the water in these instances were possible : 
evaporation from the ‘surface, as at present, or 
percolation in underground drifts by means of 
shafts. Further examination was needed in the 
case under consideration, with the object of locating 
an underlying deposit available for the purpose. 
In regard to siltation, the Board urge that every 
effort be made to regulate the carrying out of road 
and drainage works, so as to avoid the great denuda- 
tion and silting which so often follow their unskilful 
execution. In regard also to bucket dredging, 
they have given serious consideration to the matter 
of re-soiling the dredged ground. A fair measure of 
success has been achieved in this respect, and 
effective appliances will be shortly in general use, 
to cover, at moderate cost, the dred ground 
with a substantial layer of good overburden at those 
spots where dredgers are at work in fertile agri- 
cultural or pastoral flats. 


Tue DEVELOPMENT OF SIBERIAN WATERWAYS. 


The development and exploitation of Siberia’s 
vast resources, which in some cases are moving 
at a comparatively rapid rate, makes it every day 
more necessary to provide increased facilities 
for transport and export. The Siberian railway 
cannot nearly adequately grapple with this pro- 
blem, and the distances are in many instances so 
great that even the most eflicient railway system 
would mean more or less prohibitive rates. Under 
these circumstances one naturally looks to the 
many waterways of the country, and no doubt 
these are capable of being turned to vastly in- 
creased account. 
especially in the River Obi, which with the River 
Yenissei, and their auxiliaries, covers, so to speak, 
the whole of the western half of Siberia. A 
canal between these two mighty rivers will 
prove a tremendous boon; but a convenient 
exit to the Arctic Ocean is still needed. The 
mouth of the Obi cannot be taken into account, 
as the Karian Sea will not allow of regular 
navigation; but there would appear to be some 
far better possibilities in European Russia which 
may supply the missing link as regards export 
waterways for Siberia. A Russian engineer has 
recently investigated this important question, and, 
according to his opinion, the following route may 
be looked upon as the most advantageous: A rail- 
way should lead from Obdorsk, a place on the Obi, 
near the Polar Circle, over the mountain ridge 
of the Ural, along the River Ussa, to a point 
on the Petschora, where this river makes a sharp 
bend from its south to north course to the west, 
being already then a most important stream, both 
as regards breadth and volume of water. The 
railway line would have a length of 300 to 400 
versts. Then the Petschora is again resorted to 
during the whole of its western course as far as 
the village of Abramoro, and from there two canals, 
about 300 versts (200 miles) long, through the rivers 
Sussa and Indiga, would lead to the Indiga Bay, 
which by the promontory, Swijitoi Noss, is pro- 
tected against the Polar ice. The influence of the 
Gulf stream makes it possible to keep up a regular 
navigation to this place for six months in the year. 
The Petshora and the projected railway through 
country rich in magnificent forests, and the climate 
is favourable to colonisation, whilst the climate 
places obstacles in the way of using the Petschora 
during its resumed northern course towards the 
Arctic Ocean. The construction of the waterway 
vid Kem and Murman will connect the Baltic with 
the projected waterway just described, and a cheap 
route will be established for the interchange 
of goods between Western Siberia and St. Peters- 
burg or the Baltic. Two additional routes have been 
under consideration for connecting Siberia with the 
European part of the Arctic Ocean, but neither 
can vie with the one mentioned above. They both 
proceed from the River Obi. The one consists in a 
railway, about 400 versts long, across the Ural, pro- 
ceeding from the Obi at the point at which it, 





opposite the bend of the River Sjewernaja Seoswa, 


The attention centres more |P 





alters its course from north-west to north to the 
Petschora. At this peat the latter river, how- 
ever, is not navigable for sea going vessels, so 
this route could only be used for goods that 
could stand transhipment, as the products of 
the Ural mining ey for which this route 
would be of more material importance. The 
third scheme comprises a railway connection from 
the Obi, at the spot where it receives the Irtgsch, 
vid Werchoturje in the Ural, as far as the Perm- 
Tjumen railway, which would establish the con- 
nection between the Obi and the Kama. The 
special importance of this route would be for the 
produce of Central Siberia, after a Woch-Ielogui 
canal had brought about a connection between 
the Obi and the Yenissei, and thereby opened out an 
exit to Europe. This railway would also be of great 
help towards the colonisation of adjoining districts, 
where vast areas of fertile land are ready to be 
reclaimed through regulation of water outlets, &c. 





Otyrmp1a Motor-Car ExureiTion : ErratomM.—We are 
asked to state with reference to our description of the 
recent Motor-Car Exhibition at Olympia that the 20- 
horse-power Lanchester car is not fitted, as stated in our 
issue of the 27th ult., with wheel steering-gear and foot- 
control. This applies only to their 28-horse-power model. 





PERsONAL.—Mesars. D. G. Sommerville and Co, 72, 
Victoria-street, S.W., inform us that after to-morrow 
their address will be 116, Victoria-street, S.W.—Mesars. 
H. B. Barnard and Sons inform us that after the 28th 
inst. their address will be Nos. 59.60, instead of as at 
pam, No. 53, Gracechurch - street, E.C. — Messrs. 

tewart and Lloyds, Limited, inform us that their 
London office has removed from 50, Cannon-street, 
E.C., to Winchester House, Old Broad-street, E.C.—The 

eral offices of Concrete and Constructional Engineering 
ave been removed from 57, Moorgate-street, E.C., to 
Dewar House, Haymarket, S.W. 





West or Scor.anD ForEMEN ENGINEERS’ ASSOCIATION. 
—Before a meeting of this Association, held in Glasgow 
on the 12th inst., Mr. James Andrews, of Messrs. 
Andrews and Cameron, Kirkintillock, gave a lecture on 
piston packing-rings. The lecture was illustrated with 
experiments. Among other points brought out, Mr. 
Andrews showed that ebonite rings as used in pump- 
istons commonly become fast at temperatures of 120 deg. 
to 130 deg. Fahr., and consequently do not act as piston- 
rings at all. The lecturer also stated that an improved 
type of spring metallic rings had been in use for 2 years, 
in pumps, under a pressure of 250 lb., and was still in 

order, while previous rings had only lasted six 
weeks. The lecturer dealt with rings for all conditions 
of work, and the lecture was much appreciated. 





Tue InstiruTion oF Civi. Enoingers; Stoupests’ 
MretTING.—Abt the students’ meeting held at the Institu- 
tion on Friday, the 18th inst., at 8 p.m., Mr. E, P. Hill, 
M. Inst. C.E,, in the chair, the paper read was “ High- 
Power Water-Turbines on Moderate Falls,” by Mr. R. 
Woldenden, M.Sc., Stud. Inst. C.E. The paper, which 
was illustrated by lantern-slides, descri briefly the 
various types of impulse and reaction turbines and their re- 
gulation, and discussed mathematically thedesign of mixed- 
flow and radial inward flow turbines. In the subsequent 
discussion the following gentlemen took part :—Messrs. 
A. Caldwell-Smith, roi . Guttmann, D. G. French, 
G. Lacey, G. Lovegrove, A. S. Quartermaine, D. H. 
Thomson, F. W. Cockshott, and R. U. Wells. The chair- 
man in summing up referred to the benefit derived by 
orn fins from the construction of reservoirs for water 
supply. 


Tue Errscts or Enp FRICTION ON THE RESISTANCE 
or A Bar To Compression.—On Monday last, the 21st 
inst., a paper entitled ‘‘On the Friction at the Extre- 
mities of a Short Bar Subjected to a Crushing Load, and 
its Influence upon the Apparent Compressive Strength of 
the Material,” was read by Mr. G. H. Gulliver, B.Sc., 
F. R.S.E., before the Royal Society of Edinburgh. In 
this paper the effect of the friction of the crushing plates 





upon the yield-point of short compression specimens was 
investigated. The author pointed out that with plates 
harder than the material under test, the end friction 


causes an increase in the apparent yield-point stress. By 
means of an approximate method, this increase is calcu- 
lated as 18-per cent. for wrought iron and mild ‘steel; 
20 per cent. for cast iron, from 50 per cent. to 
200 per cent. for stones, bricks, and concrete. These 
figures, except the first, may apply almost equally 
well to the crushing strength, but they require ex- 
perimental verification. The corresponding inclina- 
tions of the surfaces of sliding are :—37 deg. for 
wrought iron and steel, 36 deg. for cast iron, 
27 deg. to 15 deg. for stones, &c. The first value is 
seldom obtained, but the others agree fairly well with 
average experimental results. When the ing-plates 
are of material softer than that under test, the lateral 
flow of the former dithinishes the apparent strength of 
the specimen. With stones crushed between lead plates 
the strength is calculated as 0.35 to 0.15 of that obtained 
with iron or steel crushing-plates. Experiments give 0.65 
to 0.43 as the value of this ratio, but the specimens do not 
rupture by shearing in the manner contemplated. The 
total crushing load of a short specimen of cast iron is in- 
by diminishing the length of the piece, but the 
crushing stress per unit of area is simultaneously decreased, 
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YEAR-BOOKS AND ANNUALS. 


The British Journal of Photography Almanack.— 
For forty-eight years the proprietors of the Lritish 
Journal of Photography have issued their almanack, 
and the volume for 1909, just to hand, contains the 
usual epitome of progress for the past year, embrac- 
ing improvements in apparatus, printing and colour 
processes, &c.; whilst a very interesting chapter on 
reflex cameras indicates the trend of fashion in the 
type of hand-camera now in fayour.: Useful formule 
referring to lenses and chemicals occupy many pages, 
and there are also chapters on the law affecting photo- 
graphers with regard to copyright, &. The volume 
is published in a paper cover at 1ls., or bound in cloth 
at ls. 6d., and may be obtained at 24, Wellington- 
street, Strand, W.C. 





The ‘* Mechanical World” Pocket-Book and Diary 
for 1909. Manchester: Messrs. Emmott and Co., 
Limited, 65, King-street. [Price 6d. net.|—The most 
noteworthy feature of the new issue of this admir- 
able little pocket-book is the section on ‘‘ Steam- 
Turbines,” which has been entirely re-written, and 
now, in place of the somewhat diagrammatic draw- 
ings which have hitherto served to represent the 
construction of steam - turbines in most pocket- 
books, contains longitudinal sections of a number of 
actual turbines. Fuller particulars of the construction 
of the dummies and other special details would no 
doubt be appreciated by the users of the pocket-book ; 
and as these are now readily obtainable, the pub- 
lishers may perhaps add them in a future issue, 
Another portion of the book which has also been re- 
written is that concerned with ‘‘ Friction-Clutches ;” 
and another new feature is ‘‘Some Notes on Chain- 
Driving.” 





Fowler's Mechanical Engineers’ Pocket Book for 
1909.. Manchester: The Scientific Publishing Company, 
Manchester. [Price ls. 6d. net, cloth; 2s. 6d. net, 
leather. |—No large changes appear to have been made 
in the contents of this much-appreciated annual, but 
the text has been carefully revised, and additions 
made to it where thought necessary. The chapters 
on ‘Boilers, their Fittings and their Accessories,” 
appear specially food: and contain much useful 
tabular matter. he section on ‘* Steam-Turbines ” 
describes the principal features of the different types; 
but the statements made as to the Rateau turbine 
require modification to be in accord with modern 
practice, the number of stages used being commonly 
not much more than half the figures stated, whilst discs 
with flanged rims are not now used for the wheels. 
There are several tables showing the results of tests 
with different types. Other excellent sections are those 
devoted to gas-engines and to pumping machinery. 





Post-Ofice London Directory, 1909, with County 
Suburbs. London: Messrs. Kelly’s Directories, 
Limited, 182, High Holborn, W.C. [Price 40s. net. ] 
—This directory now appears for the 110th time of 
issue. It has been, as usual, brought up to date as 
far as possible, corrections, we understand, having 
been made down to the middle of December. This 

ear sees a change in its form which we think an 
improvement. The es have been widened by the 
addition of another column, and thus the book has 
been reduced in thickness, which was verging on the 
inconvenient. It now comprises 3440 pages, divided 
into the usual sections. In height the new volume is 
uniform with its predecessors, 


Diaries,—From Messrs. Bullivant and Co., of 72, 
Mark-lane, E.C., we have received a diary in connec- 
tion with a blotting-pad.—The P. and O. Diary gives 
data and charts regarding the route to the East, as 
as well as the trade with eastern countries and colonies, 
and must be serviceable to anyone having associations 
with the Orient.—A small pocket-book has reached us 
from Messrs. Bullivant and Co., Limited, 72, Mark- 
lane, E.C. This is a double-ended book, one portion 
of which is a diary, and the other a plain note-book. 
A small ‘daily wants” dictionary gives postal and 
other useful information.—Messrs. Cammel], Laird, 
and Co., Limited, Cyclops Works, Sheffield, have issued 
a little pocket-book containing daily leaves, miscel- 
laneous information, metric equivalents, &c., and 

ockets for loose papers, stamps, &c.—The Gloucester 

ailway Carriage and Wagon Company, Limited, have 
sent us their little ‘‘ Gloucester Diary,” which in form 
is similar to those issued by the firm in former years, 
The book contains illustrations of rolling-stock built 
by this company for countries all ever the world. — 
The Companies’ Diary and Agenda-Book, edited by 
Mr. H. W. Jordan, is to hand from Messrs, Jordan 
and Sons, Limited, 116, Chancery-lane, W.C. This is 
a diary of foolscap size. In addition to diary pages, 
&c., this book contains memoranda on the Companies 
Acts, information concerning stamp duties, bills, &c., 
a mass of miscellaneous information of service to 
company secretaries, and others. — Messrs. Siemens 
Brothers and Co., Limited, have issued a pocket-diary 





for 1909, containing diary and blank pages and tables 
of interest to the electrical engineer.— Messrs. G. and 
J. Weir, Limited, Cathcart, Glasgow, have sent us a 
little vest-pocket book of the double-ended type, 
which, we must confess, we do not think altogether 
an improvement on the ordinary form, as, nearly 
always, the wrong end seems to be most ready to 
open. The pocket-book contains data relating to 
pumps, steam, &c., and miscellaneous information. 
—Messrs. Thomas Firth and Sons, of Sheffield, have 
issued a nicely got-up ‘‘ Pocket Diary and Note-Book 
for 1909,” which is distinguished by the ample number 
of pages allowed for memoranda, telephone numbers, 
&c., while the firm modestly content themselves with 
but four devoted to notes on their well-known 
works and their products. 


Almanacks, Calendars, 4:c.—Messrs. Geo. Cradock 
and Co., Wakefield, have sent us their calendar for 1909, 
which is, as usual, prominent in character and printed 





in bold type.—The Sun Fire Office, London, have |i 


issued a wall calendar bearing a reproduction of 
Stanhope Forbes’ picture in the Royal Exchange 
of the ‘‘ Fire of London, 1666.”—The calendar 
issued by Messrs. Alfred Herbert, Limited, Coven- 
try, shows views of their excellent lathes, automatic 
machines, &c.—Messrs. Dickson and Mann, Limited, 
Armadale, have sent us a large wall calendar.— 
Messrs. Ludw. Loewe and Co., Limited, have issued 
a desk calendar and diary giviog a space for each day’s 
engagements, &c.—A wall-sheet almanack is to hand 
from Messrs. Shand, Mason, and Co., 75, Upper 
Ground-street, Blackfriars-road, . One comes 
also from Messrs. John Rogerson and Co., Wolsing- 
ham, S.0., Co. Durham.—Messrs. W. V. Bowater 
and Sons, 159, Queen Victoria-street, E.C., send us a 
desk calendar with monthly cards, and Messrs. Clay- 
ton, Son, and Co., Limited, one to hang up giving a 
slip for each month.—Another almanack of some 
artistic merit is to hand from the Sheppee Motor 
Company, York. 





THE WRECK OF THE S.S. ‘*‘SARDINIA.” 

Ir will be remembered that on November 25 the 
Ellerman-Papayani liner, s.s. Sardinia, went ashore at 
Malta on fire. The vessel burnt to the water’s edge, 
and smouldered for some days afterwards. On the 
5th inst., in a strong gale, the vessel broke in half, and 
subsequently completely went to pieces, so that by 
the 8th of this month all vestige of the hull had 
disappeared, except part of the bows. We give 
herewith a reproduction of a photograph taken on 











that day, which shows the main engines still stand- 
ing in spite of the gale. Although, in the illustration, 
the sea does not appear to be very rough, we are in- 
formed that actually it was so. This is rather more 
clear in the original photograph than in the reproduc- 
tion, as the lines of the waves in the latter are not 
quite as sharp as in the original. The object just 
awash to the right of the engines is one of the Scotch 
boilers rolling about in the sea. We are indebted for 
this view to Lieutenant Douglas Flaviell, R.N. 





German ‘“‘ DrEaDNoUGHTS.”—The ironclad Posen, just 
launched at Kiel, is the fourth of a series of the Dread- 
nought type laid down in 1907, and she completes the 
first division of German ironclads with a displacement of 
18,000 tons each. The first of the four iron was the 
Nassau, and the two next were the Westfalen and the 
Rheinland. The Nassau and the Rheinland were com- 
menced in the spring of 1907 at Wilhelmshaven and 
Bremen, and the two others were taken in hand in the 
summer of 1907 at Kiel and Stettin. 





MULTIPLE TURNING AND GRINDING 
; SHAFTING LATHE. 

A MULTIPLE shafting lathe and grinder is illustrated 
on page 867, in Figs. 1 to 4, of which Fig. 1 shows a 
general view of the machine, and Figs. 2 to 4 details 
of the fast headstock, slides, &c. This machine is 
constructed by Messrs. Macdonald, Swinburne, and 
Co., Barrhead, near Glasgow, under arrangement with 
the: patentees, the . Phenix Ground Shafting and 
Power-Transmission Company. The machine takes 
four lengths of/shafting, up to 22 ft. long, at a time, 
work ing simultaneously on two of them. It 
will take solid or hollow shafting up to 4;in. in 
diameter, and finish to a limit of 0.00025 in. 

The main portion of the machine consists of a bed 
of especially heavy design to withstand the vibration 
from high-speed grinding. At each end of this bed is 
a headstock. That on the left hand in the view in 
Fig. 1 is the fast headstock, this being also shown 
in Fi and 3.’ In this headstock is mounted a large 
centre plate carrying four centres. The centres are 
all driven, but only those two in the horizontal 
plane taken through the headstock centre are 
in motion at once. The opposite centres are 
coupled by chain and pinions (Fig. 3), and the hori- 
zontal pair are thus driven simultaneously off the 

inion and small pulleys D, Fig. 3, and also shewn in 

ig. 2. When operations on these two shafts are com- 
pleted, the work is rotated through a quadrant, and the 
other two shafts, being brought into the horizontal 
plane, are then driven by the same pinion gearing 
with a wheel on the centre nearest the front of the 
machine. The shafts are rotated by driving pins and 
ordinary lathe dogs. The tailstock also has four 
poppets, carried in a corresponding rotating mounting 
which is revolved simultaneously with the centre-plate 
of the fixed headstock, and which, together with the 
headstock gear, can be locked in position at every 
quarter revolution. 

The two centre-plates have teeth on their peripheries. 
These gear with pinions, of which one is shown at C, 
Fig. 3. This = - is driven by ashaft which runs the 
length of the bed, and which also drives the pinion for 
the tailstock. The shaft is fitted with a pulley (not 
shown) at the tailstock end, and by these means the 
centres are moved on from one position to another. 

The tool is carried in a rest on the near side of the 
machine. This is shown in Fig. 4, from which it will 
be seen that the rest is also provided with steadies 
bearing on the upper part of the circumference of the 
shaft to be turned. Four other steady brackets, 
holding up the length of shafting from below, are 

laced at intervals along the The machine is 

tted with a leading screw to give automatic feed 

to the rest. The slide works on a long table bed 
running nearly the whole length of the bed. This 
table is capable of adjustment in order to ensure 
parallel turning. 

The grinding-wheel is also carried on a slide, 
working in a groove and on a flat (Fig. 3). The wheel 
is driven by means of belts and pulleys from shaft a, 
while shaft b provides the longitudinal feed. The 
rests for the shaft (Fig. 4) being pune are supported 
on plates which are arranged to drop in order to clear 
the shafts when these are being swung round. 

The cone pulley and back gear shown in Fig. 2 and 
at B, Fig. 3, provide the longitudinal feed for both the 
tool and the grinding wheel slides. The shaft driving 
the pinion C refer to above is screwed, and besides 
revolving the heads is also used for adjusting the tail- 
stock to proper length for the shafting to be turned. 
This is done by freeing the pinions C by withdrawing 
their keys and working the tailstock along by means ot 
a clamp-nut engaging with the thread on this longi- 
tudinal shaft. 

In operation the sequence is as follows :—The 
first shaft is run into the machine by a mecha- 
nical roller-conveyor and placed directly below the 
lower pair of the centres then in the vertical plane. 
When in position an elevator raises the shaft to the 
= level and it is set between the centres, The 

and tail-stocks are then given a quarter of a turn, 
which brings this length of shafting into position for 
turning, and this operation is then commenced. While 
this is proceeding another length of shafting will be 
run into the machine and set up between the next 
pair of centres. The turning of the first shaft being 
completed, the headstocks are again given a quarter 
of a turn, the turning operation begins afresh, and 
a new length is also set up between the third pair 
of centres. By the time the third length of shaft- 
ing is swung up to position for turning, the first 
length will have come round to the emery-wheel, and 
the turning of one shaft and the grinding of another will 
proceed simultaneously. These operations finished, 
and a new length set up between the last pair of 
centres, a quarter turn now brings a finished shaft 
round to the position from which it originally started. 
It is then released from between the centres, lowered 
out and run off at the other end of the machine, a 
new length being run in meanwhile by the roller 
conveyor. 
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Electricity.—The Electrical Department (Orlich, 





Schmidt) is about to issue an amended notice on elec- 
trical testing, which will quite replace the original 
notice of 1889. The laboratory has further been 
equipped with a Siemens-Schuckert three - phase 
5-kilowatt generator for currents of 2300 periods ; 
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100,000 volts, so that 200,000 volts are now at dis- 
posal; and another high-tension transformer of Koch 
and Sterzel, of Dresden ; these additions rendered 
necessary considerable alterations in the switch- 
boards and connections. Last year’s report described 
a new thermo-couple bridge combination, due to 
Salomonson, of four sets of eight thermo-couples 
(of manganin-constan) in vacuo, so grouped that the 
weak alternating current to be measured could not 
= into the galvanometer for the thermo-couples. 

t was then mentioned that peculiar differences had 
been noticed between the direct and alternating 
currents of the same energy. Variations in the fre- 
quency ranging from 3 to 2500 periods per second 
did not affect the instrument, however. The u- 
liarity is not quite explained yet. It results, how- 
ever, that each thermo-couple has its own indi- 
vidual uliarity, and that Peltier effects in the 
soldered joints are responsible. For currents of 
0.005 amperes the hot joint becomes by 20 deg. 
Cent. warmer than the cold joint with alternating 
currents, while with direct currents the difference 
is 29 deg. in the one direction and 11 deg. in the 


amber, Reichardt, Giinther Schulze, Giebe, | with transformers by the same firm, comprising| other. Now 20 is the mean of 29 + 11; but the 
ugo Schultze, Schering, Schmiedel, Lindemann, | one of 20 kilowatts for two secondary coils, each of! alternating-current effect is not merely the mean of 








868 


ENGINEERING. 





[Dec. 25, 1908. 





the two direct-current effects, as further experi- 
ments with other groupings demonstrate. The con- 
stancy of the instrument is satisfactory (Schering). 

In his tests of new delicate quadrant electrometers 
H. Schultze has experienced certain difficulties. 
It had already been observed by Hallwache that, 
when both pairs of quadrants are connected with 
the case, and the poles are then changed, a deflec- 
tion will result ; this ‘‘contact potential” is ascribed 
to want of homogeneity in the quadrants, due to 
traces of acids, or alkali, or salt on the different 
quadrants. Schultze now finds a fatigue in his 
electrometer with gilt needles of magnalium ; the 
needles do not respond to repeated impulses to the 
same degree, and the effect is not the same in moist 
as in dry air. We may, perhaps, mention that Hall- 
wachs himself now attributes a photo-electric fatigue 
of charged metal plates to absorbed gas films. 

Valve-Oells. — Some of the comprehensive re- 
searches of G. Schulze on electrolytic valve - cells 
with electrodes of aluminium, tantalum, niobium 
(or columbium), magnesium, bismuth, antimony, 
zinc, cadmium, and silver have already been noticed 
in our columns.* The continued researches have 
induced Schulze to modify his conclusions, and he 
suggests that the active film consists of the oxide 
of the respective metal, which, when separated 
from its support—the anode—combines with the 
anion of the electrolyte (caustic alkalis and a 
great many salts have been tried) to the ordinary 
solid skin which we subsequently find. The skin, 
the thickness of which increases slowly, is origi- 
nally a non-conductor ; but it is porous, and the 
pores become filled with electrolyte. Where the 
skin and metal are in contact a very thin gas film is 
formed ; this film opposes a far greater resistance 
to the ions which carry the current when the elec- 
trode is anode than to the electrons which carry the 
current in the other case; the latter current con- 
sumes the gas film, but this effect is also slow. 

Self-Induction.—The determination of the coeffi- 
cients of self-induction and the behaviour of the 
respective standards under the influence of high- 
frequency currents, involving also the measurements 
of skin effects, isin the hands of Giebe. His method 
admits of determining the self-induction of a con- 
ductor whose time constant is 1.6 x 10-* second, 
which would, in the case of a resistance of 1 ohm, 
mean a self-induction of 16 centimetres. 

Electric Waves.—A scale of wave-lengths of 
electrical oscillation is being prepared by Diessel- 
horst and Lindemann. For wave-lengths of more 
than 1000 metres the absolute determination can 
be relied upon within 1 or 2 per mille; for 
shorter wave-lengths the accuracy is only 1 per 
cent. so far; standard instruments are being 
prepared. Experiments with the undamped waves 
of the Poulsen type have been made with two 
concentric electrodes, consisting of a carbon rod, 
20 millimetres in diameter, and a copper cylinder, 
23 millimetres in diameter and 30 millimetres in 
height. The arc is rotated by means of a magnetic 
field whose lines of force run in the direction of the 
axis of the cylinder, so that the carbon consump- 
tion is uniform; the arc is on a 240-volt circuit 
of accumulators. The vibrations thus obtained are 
very constant, +t especially when the self-induction of 
the circuit islarge. With large capacity the shape 
of the curve deviates considerably from the sine 
curve. By coupling the exciter circuit with a 
resonator of variable periodicity, the upper har- 
monics can be studied, and it results that strong 
arc currents yield a pronounced fundamental oscil- 
lation and suppress the harmonics. These obser- 
vations have been confirmed by Simon and his 

upils. When the condenser in parallel to the arc 
is discharged in the direction opposite to that of 
the arc current, the arc will be extinguished, and 
the stronger this discharge the more the relighting 
of the arc will be retarded. In the interval the 
shape of the charge curve will essentially depend 
upon the self-induction ; heace we cannot expect 
@ pure sine curve. 

Galvanic Cells. —By request of the clients, dry cells 
are now tested as by Fee setae Telegraph Depart- 
ment, the circuit being closed for three minutes in 
each quarter of an hour, and the discharge con- 
tinued, until the electromotive force has sunk to 0.8 
volt. The Reichsanstalt objects that the discharge 
curve begins to descend very slowly about this 
potential, and that not infrequently a temporary 








* See ENGINEERING, vol. lxxxiii., 586. 
+ Compare Fig. 3 of our article on the Poulsen system 
(ENGINEERING, vol. lxxxv., page 556, April 24, 1908). 





fall below 0.8 volt is followed by a slight rise, after 
which the cell may continue to give 0 8 volt for a 
long time. Moreover, the quantity of electricity 
still available in the gradient 0.8 to 0.6 volt is 
very considerable, and seems to depend upon 
the quality of the manganese peroxide. On 
the invitation of the Bureau of Standards, of 
Washington, an exchange of standard cells, both of 
the Clark and Weston types, has taken place 
between this institution, the National Physical 
Laboratory, the Laboratoire Central d’Electricité, 
in Paris, and the Reichsanstalt (W. Jaeger, Lindeck, 
von Steinwehr). That the careful tests show a very 
satisfactory agreement has been already pointed out 
in our account of the work of the National Physical 
Laboratory.* The cells stood the transport well. 
There remain, however, slight slow changes which 
require further study. None of the cells compared 
with one another, and with older specimens of 1899, 
is more than two years old. The Reichsanstalt 
adheres to the opinion of Steinwehr that the size of 
the initial grains of the mercurous sulphate is an im- 

rtant factor, because all the more serious troubles 
es disappeared since particular care is taken to 
use only a sulphate of a particular grain. The 
point is questioned, however, by some physicists 
and chemists, and the Reichsanstalt is continuing 
its investigations. The numbers of standard cells 
submitted for technical testing were 60 Clark cells 
and 57 Weston cells ; only two accumulators were 
sent in. 

Resistances.—Of the 161 wire and sheet rheostats 
sent in, all consisted of manganin except five of the 
older apparatus. Of the 157 resistance sets, eighty- 
two went abroad, fifty-seven to the United States, and 
three to England. Rosa and Babcock, of the Bureau 
of Standards, last year drew attention to the influ- 
ence of moisture on the constancy of manganin 
resistances. The influence which they had observed 
was really very slight indeed, and of no consequence 
except for standards. For they examined the coils 
of sets of 1000 and 10,000 ohms, and found fluctua- 
tions amounting to 0.025 per cent. The spun wire 
is coated with shellac; the shellac absorbs moisture, 
swells, and stretches the wires, whose resistance is 
thereby changed. The Reichsanstalt therefore 
re-tested its standards, ranging from 10 up to 
10,000 ohms in April, June, and October, 1907 ; it 
will be remembered that the summer of 1907 was 
exceptionally wet. In no case did the fluctuation 
amount to more than one-fifth of the fluctuation 
noticed by Rosa. The Washington summers are 
very wet, the winters very dry. A moisture 
influence does exist at Charlottenburg too, however, 
and to obviate it the moisture should be kept 
constant in the glass cases by the aid of sulphuric 
acid. In agreement with the Bureau of Standards, 
the Reichsanstalt finds that resistances kept under 
petroleum still remain subject to the influence of 
moisture, but not when kept under parafiin oil. 
The superior constancy of the manganin itself is 
fully confirmed by the Washington Bureau. 

The Charlottenburg International Conference on 
Electric Units had asked for an inquiry into glass 
tubes suitable as containers for mercury standard 
resistances ; the Jena glass 59" seems to answer 
all requirements. 

Meters.—The seven official testing-stations for elec- 
tricity meters (Priifungsiimter), under the control of 
the Reichsanstalt (Feussner) at Ilmenau, Hamburg, 
Munich, Nuremberg, Chemnitz, Frankfort, and 
Bremen are not al] busy. The seven offices tested 
altogether 21,067 new meters, re-tested further 
10,621, and repaired 4598 meters. The testing is, 
by preference, done in the special laboratory ; some- 
times the meters must be tested on the spot, of 
course. The control of the standard instruments is 
a difficult problem, for which new rules are being 
drawn up. Of thirteen new electricity meter types, 
seven have been passed in 1907, bringing the 
number of verified types up to 27. 

Magnetic Department.—In the Magnetic De- 
partment (Gumlich, Vollhardt) the compensated 
magnetometer of Kohlrausch and Holborn which 
had provisorily been set up for determinations 
of the coercitive force has now definitely been 
mounted. The magnetometer is used for re-test- 
ing rods already tested in the yoke, after turning 
them on the lathe into ellipsoids. With induc- 
tions rising in seven steps from B=3U0 to 18,000, 
the distance between the poles in these ellipsoids 
has been found to be 0.775 of their length, 
while the mean value 2/3 is often accepted ; it 





* See ENGINEERING, vol. Ixxxv., pages 389 ard 423. 





depends upon the relative dimensions ; for long 
rods 5/6 may be taken. The determinations of 
the initial permeability of cylindrical rods once 
more shows the influence of factors, agairst which 
it is difficult to guard. Even with the most 
careful demagnetisation of the yoke, some mag- 
netism remains in the yoke, and the yoke further 
increases all after-effects. If we turn rings out of the 
material for ballistic tests, we are confronted with the 
want of homogeneity in the rolled material, and the 
further magnetic change which the material under- 
goes during its preparation for the tests. Litiga- 
tion has arisen because, on the strength of a few 
tests, the manufacturers guarantee a superiority of 
the material which its subsequent performance does 
not justify. Among the features which are now 
investigated in this connection is the influence of 
the direction of the rolling. 

Electric annealing tests had formerly been con- 
ducted at temperatures of 660, 735, 785, and 900 
deg. Cent.; the new tests have been made also at 
840, 950, and 1000 deg. Cent., and in this way it 
has been possible to improve ordinary commercial 
material so much that the coercitive force has been 
lowered to 0.37 (0.7 to 1), and the Steinmetz co- 
efficient 7 for B = 10,000 to 0.00045 (0.0012), and 
that the maximum permeability has been raised to 
14,000 (6000); the figures in brackets mark the best 
—- results obtained with unalloyed materials. 

hese high qualities are not lasting, unfortunately. 
In half a year or so the coercitive force and hyste- 
resis losses will grow again, and the remanent force 
and the permeability for inductions of moderate 
intensity will decrease, while the permeability for 
saturation will change little. These features further 
complicate magnetic testing, as they affect the stan- 
dards. When the annealing is carried out in the 
gas furnace, where different gases are being tried, 
the results are not so satisfactory; but an im- 
provement of at least 15 per cent. in the losses can 
generally be secured ; the general improvement 
would be still greater if the annealing did not raise 
the electric conductivity, which implies greater 
losses by eddy currents. Alloys with different 
metals have been supplied specially to the Reich- 
sanstalt by the firms of Friedrich Krupp, Linden- 
berg, Phénix, and Bochumer Verein, and the mills 
of — and Klein, Gebriider Reusch, and Geis- 
weid have rolled the materials out to fine sheets. 
Only one complete magnetising apparatus (again a 
Koepsel-Kath instrument of Siemens and Halske) 
has been submitted for commercial testing ; but a 
good many materials were tested. 

Thermometry.—The Thermometric Department 
and the two aftiliated testing-stations in Thuringia, 
at Ilmenau and Gehlberg, under control of the Reich- 
sanstalt (Wiebe, Giiitzmacher, Rothe, Moeller, Hoff- 
mann, Hebe) have been kept very busy, there being 
increases in the number of tests in al] cases, except 
in that of clinical thermometers. The colour of the 
scales is now generally light, yellow, or green, not 
dark. We notice 58 deep-sea thermometers, 1234 
high-temperature thermometers and 23low-tempera- 
ture thermometers, comprising 23 pentane thermo- 
meters graduated down to — 190 deg. Cent. The 
reversible thermometers are now used also for deter- 
mining the depth of a stratum of sea water. Two 
thermometers are sent down ; the one is provided 
with a protecting tube capable of resisting the 
water pressure at 9000 metres depth—that is, more 
than the maximum depth so far measured. The 
other thermometer is not placed within a protecting 
sheath, but is itself strong enough to resist that 
water pressure. The first of these two thermo- 
meters will mark the temperature of the water; 
the second will mark a higher temperature, because 
the water pressure will force the thread higher up. 
The difference between the two will indicate the 
water pressure on the bulb. Particulars are given 
of the tests of one of these instruments, which is 
graduated in 0.1 deg. Cent., under pressures up to 
140 atmospheres. The thermometers were tested in 
March, and again in November, after use out at sea. 
The temperature difference rose from 2.120 deg. 
Cent. at 20 atmospheres steadily up to 14.826 deg. 
Cent. at 140 atmospheres, which would roughly 
correspond to a depth of 4500 ft. ; the temperature 
coefficient per atmosphere (kilogrammme per square 
centimetre) varied only between 0.1057 and 0.1060 
deg. Cent., and the uniformity had improved in the 
interval of nine months between the tests. The 
temperature can be estimated within 0.01 deg. 
Cent., corresponding to a water column of 1 metre. 

Thermo-Couples and Thermometers.—The number 
of thermo-couples tested has again risen, to 835. 
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Of these, 639 were elements of the Le Chatelier 
type, made from wires of W. C. Heraeus and 
also of G. Siebert, both of Hanau. The other 
196 thermo-couples consisted of constantan on 
the one side, and copper, silver, or iron on the 
other, the wire mostly coming from Siemens and 
Halske. These couples are calibrated for the 
range — 200 to +650 deg. Cent. For insertion 
into steam-engines and boilers Siemens and Halske 
furnish a special couple, consisting of a copper tube 
and a wire of constantan, soldered to the lower 
end of the tube and insulated within it by asbestos. 
Heraeus has recently introduced a new kind 
of platinum resistance thermometers, the platinum 
of which is embedded in quartz glass. The ther- 
mometers are very convenient for calorimeter work, 
and they respond quickly to changes in tem- 
perature; the tests show, however, tliat their 
zero may alter by several tenths of a degree 
when they have repeatedly been heated up to 
650 deg. Cent. The cause—a silicon alloy might 
be formed—is not clear yet. Though these ther- 
mometers can not be regarded as so accurate as 
platinum thermometers, whose wire is wound on 
mica frames, therefore, they will be applicable in 
many instances. As the name of Kamerlingh 
Onnes has prominently come before the public 
with regard to his liquefaction of helium, it is in- 
teresting to note that an exchange of the resistance 
thermometers of the kryogenic laboratory of Leiden 
and of the Reichsanstalt has taken place. 

Pyrometers. —Two Féry pyrometers (Brodhun, 
Rothe, Hoffmann) were submitted for testing. They 
were fitted with gilt concave mirrors of 8 centi- 
metres aperture, which could not, for the absolute 
determination of the total radiation, directly be com- 
pared with the black bodies of the Reichsanstalt, 
whose apertures are not so wide. Preliminary 
comparative tests were hence made with the small 
Féry pyrometer of the Reichsanstalt, which is fitted 
with a lens of fluorspar. The thermo-electro- 
motive forces of the thermo-couple of this instru- 
ment are very small: they range from 2.9 x 10-® 
volt at 400 deg. Cent. up to 170 x 10-* volt at 
1400 deg. Cent. But it resulted that the indi- 
cations of the pyrometer did not conform to the 
Stefan- Boltzmann law, according to which the value 
c = e/(T!—T,*) should be constant. For the tem- 
perature range just mentioned, the value 10!' c, 
instead of being constant, rose from 1.5 to 2.17. 
The reason of the deviation lies probably in the 
selective absorption of the fluorspar lens. But the 
question is, of course, further to be investigated, 
and the vacuum bolometer of Warburg, Leithauser, 
and Johansen is being applied for this purpose. 
In other pyrometer tests black bodies built up of 
several exchangeable tubes or vessels and dia- 
phragms are used, with the object of studying the 
influence of the shape and of the surface condition 
of the body and other features. A Konig photo- 
meter, combined with a metallic filament lamp, and 
the red hydrogen line A = 0.656 » are resorted to 
for this purpose, as also for the standardisation of 
the Wanner pyrometer. A double slit is applied, 
the two halves of which, facing the body and the 
lamp, can be altered separately. 

Seger Cones.—The standardisation of Seger cones 
has now been carried from cone No. 4, nominal 
softening point 1210 deg. Cent., to No. 20, softening 
point 1530deg. Cent. The agreement between the 
ceramically estimated softening points and the 
observed temperatures, means of the observations 
of several cones of the same number, is satisfactory. 
The ceramic points lie on average about 15 deg. Cent. 
higher than the temperatures observed during these 
tests, and most of the cones of the same number 
differ by less than 5 or 10 deg. Cent. from the 
mean ; only in four cases did the deviation exceed 
10 deg. Cent. 

Pressure Gauges.—The comparison between the 
Stiickrath balance pressure-gauge and the mercury 
gauge is also satisfactory. The piston of this balance 
turns, while moving, about its axis through an angle 
of about 60 deg. maximum, as in the Amagat gauge, 
in order to reduce the friction ; tapping used to be 
applied for this purpose. The agreement is within 
0.01 or 0.02 kilogramme for pressures of 10 or 20kilo- 
grammes per square centimetre (142 or 284 lb. per 
square inch), and for pressures of 600 kilogrammes 
per square centimetre (8530 lb. per square inch) 
still 0.25 kilogramme (}1b.). To go much higher 
with the balance is not advisable ; above 900 kilo- 
saa per square centimetre the gland did not 

eep tight. The number of pressure- gauges of 
various types, comprising also indicator spring, 





tested commercially, was 74; of petroleum testing 
apparatus 398 were submitted. 

Photometry.—The demand for photometric testing 
(Brodhun, Liebenthal, Schénrock) has so much in- 
creased that, as has had to be done elsewhere, espe- 
cially also at Bushy Park, new rooms have had to 
be provided. Metallic filaments, already made for 
220 volts, have claimed a good deal of attention. 
Of lamps wanted for photometers, 400 were provided 
with carbon filaments, and 70 with metallic filaments. 
The mercury-vapour lamps consumed at the best 0.53 
watt per Hefner candle mean spherical intensity ; 
incandescence-gas burners gave the same best yield 
as last year—1.2 litres of gas per Hefner candle. 
A novelty in petroleum incandescence lamps is a 
lamp which starts with a small incandescent body 
in the flame, and which later, after the destruction 
of this body, may burn as an ordinary oil-lamp. 
The most powerful acetyleve searchlight submitted 
gave an intensity of 4100 Hefner candles with an 
aperture of 28 centimetres (1l in.) By the request 
of the German Acetylene Union, acetylene burners 
are to be properly tested ; some 40 burners of dif- 
ferent forms are being examined. 

That the International Photometrical Commis. 
sion, meeting at Ziirich in July, 1907, arrived at an 
agreement has been mentioned in these columns in 
connection with our account of the work of the 
National Physical Laboratory, and also with ac- 
counts of meetings of technical societies. We 
reproduce the subjoined little table, because com- 
plaints have been made, especially with regard to 
the new metallic filaments, that the results of tests 
pond ming in Hefner candles, and not in British 
candles :— 





Hefner 10 Candle 
Carcel. Candle. Pentane Lamp. 
Carcel int a o| = 10.75 0.980 
Hefner candle 2 -. 0.0930 1 0.0915 
10-candle pentane lamp.. 1.020 10.95 1 





The last decimal is in all cases uncertain. The 
Commission will again assemble at Ziirich in 1910. 

Optical Glasses.—The determination of the perfec- 
tion of the planity of plane-parallel glasses and of 
its changes in the course of time is a difficult problem 
which appears to have been successfully solved by 
Schénrock. The firm of Carl Zeiss, of Jena, supplied 
four slightly wedge - shaped plates, 15 millimetres 
in thickness, 100 millimetres in diameter ; three of 
these are made of favourite optical glasses, the 
boro-silicate crown 0144, the silicate flint O 118, the 
heaviest barium crown O 1209, and the fourth of 
quartz. None of these glasses proved free of strains, 
although they were cooled with particular care ; 
as regards planity, they proved nearly perfect. The 
measurements were made, not, as last year, by com- 
parison with the special test glass, but by super- 
position of the glasses in pairs.. Each plate is 
supported at three points 120 deg. apart ; between 
them is left an air cushion, 1.6 millimetres in 
thickness, and the thickness of this air cushion is 
most accurately measured along nine points of two 
parallel diameters. These measurements are re- 
peated until three diameters have ‘been determined 
in the same way for each of the eight faces of the 
plates. In this operation the originally lower 
plate has to be reversed, and to made the 


upper. 

PB ut the plate will bend under its own weight, 
and it was ascertained that this bending might 
amount to 20 »» for the centre of the plate. The 
support adopted was found to meet the difficulty 
best, and the bending then did not exceed 12.9 p ». 
This bending was measured by supporting the 
upper plate and floating the lower on mercury. 
The measurements were conducted with the aid of 
interference rings, and seem to be exact within 
1pp(L pp = one-millionth of a millimetre). The 
agreement shows also that the temperature dis- 
tribution must have been very uniform. The 
diameters are not really straight lines, but arcs of 
circles whose radii range from 10 kilometres up to 
510 kilometres. 

The researches into the weathering of the optical 
glasses are conducted in the chemical department by 
Mylius and Groschuff, who are engaged in a general 
study of glasses. By hydrolysis the surface be- 
comes covered with a film of alkalicarbonate ; when 
the glasses are treated with an etheric solution of 
eosin, a red film is deposited, which is a criterion of 
the durability of the glass. This test, which has been 


worked out in conjunction with the firm of Schott | o), 


and Genossen, of Jena, and the Optische Indus- 


-vessels do not always stan 





trieanstalt, of Rathenow, confirms the statement 
that the test will answer in cases where direct 
observation does not reveal any deterioration. So 
far, however, this method has not been applied to 
lead flints and the heavy barium glasses. Mylius 
and Groschuff are also endeavouring to melt pure 
iron, reduced in powder form from nitrate, into com- 
pact metal. Crucibles of porcelain, fire-clay, or 
quariz glass are unsuitable, as they would con- 
taminate the iron. The Royal Porcelain Works 
of Berlia now supply crucibles and other vessels 
of pure lime, magnesia, and alumina ; these cru- 
cibles and retorts are, however, too porous when 
baked at 1500 deg. Cent., and allow water and 
gases to permeate; mixtures of the ingredients 
seem to yield denser materials. Zirconia is tried 
by the Allgemeine Elektricstiits-Gesellschaft ; our 
readers will remember that Harker has for some 
time been engaged in similar researches at the 
National Physical Laboratory. 

Two other researches of indirect interest to the 
engineer should be mentioned. Chemists some- 
times complain that a mtly good platiaum 

: - heating by coal os wel); 
the bad metal becomes covered with soot under 
certain conditions. Metallic impurities in the plati- 
num seem to be responsible for this, and according 
to Mylius and Huettner the contamination of the 
metal with iron during the rolling process bears, at 
any rate, part of the fault; rhodium may also be 
concerned. As new coloured metallic mordants 
Mylius and F. von Liechtenstein recommend copper 
nitrate to stain brass and bronze black ; ammoniacal 
copper solution to turn brass and zine bronze blue- 
black ; arsenious chloride as a grey mordant for 
brass, zinc, and tin alloys; and antimonious 
chloride to stain the same alloys, and also copper, 
violet. The last-mentioned antimony compound 
must not be applied to the light metals—alu- 
minium, magnalium, &c.; it would turn black, 
and lead to their corrosion. The arsenious coating 
adheres better to rolled than to polished metal ; 
moreover, on the latter the colours are apt to 
change. 





Hazewu’s ANNUAL, 1909.—‘* Hazell’s Annual ” for 1909, 

ublished at 3s. 6d. net by Messrs. Hazell, Watson, and 

iney, Long Acre, W.C., makes its appearance for the 
twenty-fourth year in succession. The past year has been 
a notable one in many respects, and the compilers of this 
volume have not failed to do their duty of bringing it up 
to date. The new articles include such subjects, for 
instance, as the ‘‘ All Red Route,” the ‘‘ Cables of the 
World,” smoke abatement, co-partnership and Sir OC. 
Furness’s scheme, aeroplanes, airships and balloons, and 
many others of more general interest than these which we 
have selected from a long list as being more especially of 
concern to our readers. The book improves from year to 
year, and the editor, Mr. William Palmer, is to & con- 
gratulated on its production. The index pages are con- 
veniently edged with dark blue, so that immediate refer- 
ence to it is possible. 





Tue INsTITUTION OF MECHANICAL EnGineers : Gra- 
DUATES’ AssociaTION.—The third general meeting of the 
above association, for session 1908 9, was held at the 
Institution House, Storey’s Gate, Westminster, S.W., on 
Monday, December 14, at8 p.m. The chair was taken 
by Mr. Arthur Greenwood, M. I. Mech. E., of Leeds. A 
paper entitled ‘‘Commercial Precision Grinding,” was 
presented and read by the author, Mr, Reginald Bishop, 
of London. The author opened his subject by treating 
with the position of the grinding machine in up-to-date 
works, and the necessity and utility of such apparatus for 
dealing with hardened work, and the ever- widening scope 
that such machines are likely to embrace, especially in 
conjunction with the high speed roughing lathe, as a 
finishing tool. Particulars regarding the structures of 
the several abrasives now in use, their relative qualities 
and methods of production, as well as their manufacture 
into abrasive wheels for use in grinding machinery, was 
also discussed. The author gave some useful information 
regarding the grading and numbering of wheels for the 
purpose of distinguishing between hard and soft wheels, 
and touched upon the most suitable wheels for various 
purposes. In treating the subject of the machines them- 
selves, the author confined himself to plain cylindrical 
grinding apparatus, and proceeded to place before the 
meeting details of various prominent makes of machines for 
this —- both of the plain and universal type. The 
author offered many useful suggestions regarding the 
— of internal work, upon which subject he had 

evoted a good deal of time and experience. A discus- 
sion of the relative merits of wet grinding as against dry 
inding, the use of en ay me taken to avoid 
istortion of the work, and other salient points incidental 
to the latest practices in this branch of manufacturing 
engineering were also embodied in the paper. The paper 
was illustrated by a number of specially prepared lantern- 
slides. The discussion following the paper was opened 
by Mr. Percival Petrie, and the chairman of the evening. 
and the following uates took part :—Messrs. A. B. E, 
eeseman, - Dancan, G. H. Humm, and A, B, 
Symons. The meeting terminated at 10 p.m. 
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HOPKINSON’S ADJUSTABLE BALANCED 
STOP-VALVE. 


WE illustrate below a type of balanced stop-valve, 
which is constructed b essrs. J. Hopkinson and 
Co., Limited, of Huddersfield. It is adjustable, 
and has been designed to obviate the trouble that 
often arises from unequal expansion in ordinary 
balanced valves. Its action will be readily under- 
stood on reference to our illustration. It will be 
seen that the valve A is held on its seat by a spindle, 
which passes through a sleeve, to which the valve D 
is connected. Both the spindle and the sleeve pas3 
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up through the cover of the valve, and the distance 
between the valves can be varied at will. In order 
that both the valves may be tight when at work, after 
steam has been turned on and has heated the different 
— to their maximum temperature, the valve A is 

eld to its seat by pressing the lever B. The nut C 
is then turned so as to tighten down the valve D on 
its seat ; this valve being, as before stated, connected 
through the hollow spindle or sleeve E and the pillars 
F on to a bridge-piece G. When the valves are both 
tight, the sleeve is pinched on the spindle, and so 
locked by the nut shown. 

The advantages claimed for the valve are that 
varying expansion and contraction are provided for, 
the valves can be adjusted when at work to suit 
varying temperatures, and each valve can be inde- 
pendently ground to its own seat. 








HEYWOOD AND BRIDGE’S FRICTION 
CLUTCH. 

Wr illustrate on this page a friction clutch which is 
manufactured by Messrs. David Bridge and Co., 
Castleton Iron Works, Castleton, Manchester. It was 
originally brought out some few years ago, but has 
since then been materially improved. It can be used 
either as a shaft frictional coupling, or for rope, belt, 
or wheel-driving. Our illustrations, Figs. 1 and 2, 
show one of the latter class. Fig. 1 isa section through 
the clutch parallel with the shaft, and Fig. 2 a trans- 
verse section through the shaft. In the type of clutch 
illustrated the pulley A is keyed on the boss B and is 
driven from the prime mover by a belt. The boss B 
is solid with the casing of the clutch C. Sliding 
on a feather key on the sha‘tis the boss D, which has 
two arms cast on it, to the ends of which two seg- 
mental pieces E are pivoted, fitting inside the part ©. 
By means of right and left-hand screws the free ends 
of. these segments can be forced out, so that the 
segments fit tightly within the part C. Motion is 
given to the screws by means of the levers F and the 
links G, the latter being coupled to the sliding-sleeve 
H. It will be seen that when this sleeve is moved 
into the position shown by the dotted lines in Fig. 1, 
the screws are turned and force out the segments, 
thus putting the clutch in gear. The nuts in the 
sockets I are adjustable by means of a “ tommy.” 
When the clutch is used as a Tey as in 
Fig. 3, the boss B, which is part of C, is keyed on its 





HEYWOOD AND BRIDGE’S FRICTION CLUTCH. 
CONSTRUCTED BY MESSRS. DAVID BRIDGE AND CO., CASTLETON, MANCHESTER. 
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part of the shaft, and the boss carrying the arms on 
the other part. This clutch will drive either way, 
and, it is claimed, does not seize, and is always in 
perfect balance, neither is there any shock or jar when 
itis put into gear. One of these clutches was shown at 
the recent International Rubber Exhibition at Olympia. 





Tue TurkisH Navy.—The Moniteur de la Flotte gives 
publicity to a statement acuoniing to which the naval 
programme prepared by the Turkish Naval Board covers 
a period of eight years and a total sum of about 16,000,000/., 
out of which 2,000,000/. is to form the naval budget for 
1909. In the budget are not included the warships 
already ordered. The construction is contemplated of 
six battleships, twelve destroyers, six submarines, two 
mine-laying ships, two nee. twenty-four sea- 
going gunboats, four river gunboats, one hospital ship, 
and six transports. The naval arsenals are to be re- 





PanaMA Canat Contracts.—The news that the Lun- 
kenheimer Company, of Cincinnati, Ohio, U.S.A., have 
just received an order for some 7000 valves, in sizes 
ranging from }in. to 3 in., in connection with the work on 
the Panama Canal, reminds us of some of the enormous 
contracts given out in America when this work was first 
undertaken | that country. The days of the French 
régime were looked upon as times of extravagance as 

supplies, but it appears that in more recent times 
others have not been altogether free from fault in this 
~~ For instance, when Chief- Engineer Stevens took 
up his appointment he found 3000 cases of stores at the 
Isthmus without names or destination, and his first 
efforts were directed towards sorting and allocating these 
supplies. From 8 to 16 per cent. of the men employed 





were at one time engaged in receiving and handling the 
stores. Up to 1906, some 262,420 pairs of butt and strap 
hinges had been ordered and suppliedte the Canal works ; 
also 70,992 files, in equal numbers of all sizes, from 4 in. 
to 14in; 530 tons of lead were supplied for one year’s 

inting, which entailed the employment of one painter 
or every 50 men at work in the Isthmus. No less 
than 100 rail-saw machines were ordered in April, 1905, 
the size of this order being largely accounted for by 
the necessity of constantly relaying the working tracks. 
Another order of some size was one made up of 
several for bolts, screws, &c., altogether amounting to 
about 44 million bolts, from which it would appear that 
the American steam-shovels and other plant in use at the 
Isthmus shed bolts and nuts about as freely as a balsam 
distributes its ripe seeds ona hotday. In the above it 
may be noted that at the time the contracts for om 1 
were given ont there were only some 1222 buildings under 
the control of the canal authorities, though this number 
has now been doubled. Even so, however, the figures 
suggest something more than lavish provision, taking into 
account hinged mosquito-screens in addition to doors and 
windows, &c. Of files it isquite unusual to order equal 
numbers for all sizes, some sizes, as a rule, being much 
more in demand than others. Then, again, we of 
thousands upon thousands of hand-saws, and of every 
other item all through hardware or mesg el 
logues. In his book “* Retrieval at Panama,” Mr. Lindon 

. Bates takes up this question and shows that on official 
statements the consumption of stores at Panama has been 
enormous. It was once officially stated that a stock of 
stores valued at 1,200,000 — “— e “ameny to yap ane 
than a thirty-five days’ supply. r. Bates figured it ou 
that at this te ere and supplies alone from 1907 
to the completion of the canal project would cost the 
United States over 115 million dollars, not to mention 
the amount already then spent. 
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MULTIPLEX HEATER AND WATER-SOFTENER. 


CONSTRUCTED BY 
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IN our notice of the Mining Exhibition recently held 
at Olympia, Kensington, we referred, on page 144 
ante, to @ water-softener which was on view at the 
stand of Messrs. Joseph Wright and Co., of Tipton, 
Staffordshire. We are now able to give a more detailed 
description of this apparatus, with the assistance of 
the illustrations which appear on this page. On these 
pages Figs. 1 and 2 represent respectively an eleva- 
tion and a plan of a typical plant, while Fig. 3 is an 
enlarged view of the upper portion of the apparatus 
containing the measuring and mixing appliances for 
the water and the soda solution, an Vigs. 4 and 5 
show details of the water inlet. The apparatus is to 
heat the water to about 205 deg. Fahr., in addition to 
softening it; and this can be done provided that a 
sufficient quantity of exhaust steam can be passed 
through it ; or, in case exhaust steam from an engine 
18 not procurable, live steam may be us: d. 

Referring again to the illustrations, it will be seen 
that the arrangement consists of a measuring-wheel A 
for the water contained in the vessel B, which is placed 
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on the top of a heating tank C. The tank C also con- 
tains a precipitating chamber, grease-settling plates, 
and a settling space. The filters are p in the 
vessel D, on the top of which is the soda-tank E, above 
which may be seen the soda-dissolving box F. 

The water to be softened enters the apparatus by 
an automatically-controlled Cornish double-beat valve, 
shown at G, and flows into the dividing-box, shown at 
H, Fig. 4, which contains a horizontal weir I cast in 
it, over which the water flows in a sheet of uniform 
thickness. This weir is fitted with a brass edge J to 
prevent corrosion. A transverse diaphragm fixed 
against the weir splits the flow of water into two 
portions, one of which passes to the measuring- 
wheel A by the pipe K, and the other direct to the 
heater by the pipe Q. This division of the water is 
accurate, no matter what the inflow of water may be. 
The water-wheel is of ial construction, and is 
arranged to remain stationary until a definite weight of 
water hasrunintoit. When this takes place it rotates 
through half a revolution, and in so doing causes the 
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spindle on which the sprocket-wheel M (Figs. 1 and 2) 
is pl to make one revolution, which action raises 
one bucket N (Fig. 3) charged with solution from the 
soda-tank, and empties the contents into the tun-dish 
O, from which it flows to the heater through a pipe P, 
and joins the water as it enters from the dividing-box 
through the pipe Q (Fig. 1). The advantage claimed 
for this method of measurement is that it is accurate 
under all conditions of flow. It is, moreover, auto- 
matic, and is not interfered with by the presence in 
the soda-tank of a heavy precipitate. It is, however, 
advisable not to run the risk of having any precipitate, 
but to use purified soft water in which to dissolve the 
soda. Another, though lesser, advantage claimed for 
this measuring-wheel arrangement is that the buckets 
when descending are filled with air, which, when the 
buckets reach the bottom of the soda-tank, escapes, 
and in bubbling up through the solution stirs it up 
very thoroughly, thereby securing a complete mixture 
of the mt with the water. The soda-dissolving 
box F, which is seen on the top of the soda supply- 
tank, is fitted with a valve and a pipe R (Fig. 3), 
through which to convey strong soda solution to the 
bottom of the tank E, where it is mixed with sufficient 
water to dilute to the proper strength for use. The 
tank F has in it a grid on which the soda is dissolved, 
and also a water-inlet connection, through which the 
whole of the water to dissolve the soda and also to 
dilute the solution . Arrangements are also 
made by means of which hot soft water can be intro- 
duced into the dissolving-box, which not only prevents 
precipitation, but causes the soda to dissolve more 
rapidly than is the case when cold water is used. 

The steam for heating the supply-water entering the 
tank C comes in by the exhaust-pipe S, Fig. 1, strikes 
against the or and is directed into the 
grease-separating chamber below. It next up- 
wards, underneath, over, and through the perforated 
erage grag contained in the chamber of the 

eater, which is called the detartariser, and finally 
fills the chamber above. The upper portion of the 
apparatus is called the preliminary heater, where the 
water is heated to about 190 deg. Fahr. before coming 
in contact with the plates of the detartariser. Any 
steam that may not be condensed passes through an 
exhaust outlet provided, as shown. 

The whole of the water to be softened, together with 
the measured quantity of soda, into the heater, 
and falls from the top of the spreader into the exhaust 
steam in the top chamber, or preliminary heater. It is 
here raised to from 180 deg. to 200 deg. Fahr. before 
falling on the hot precipitating - plates, at which 
temperature it is in a condition readily to part with 
many of the scale-forming salts which it contains in 
solution 

In passing over the plates and falling from one 
plate to the next while the steam is flowing over it, 
the water has its temperature raised to about 205 deg. 
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Fahr., and it has been found that this is about the 
highest temperature to which water can be raised by 
exhaust steam without putting back pressure on the 
engine. From the precipitating-plates the water falls 
into the hot-water chamber in the tank, after which 
it passes through the filter D, from which it flows to 
the pump. The filter is usually made of wood fibre, 
as is customary in this class of plant, and over it 
there is a cover, which can be removed when it is 
necessary to examine the filtering material, or when 
cleaning is necessary. The whole of the wood-wool 
can b3 thrown out with a fork by one man in a few 
minutes. 

A settliog-chamber is aes under the filter, which 
catches the poe part of the precipitate and prolongs 
the life of the filter. Should it be necessary to retain 
the heat in the water as much as possible, the tank 
may, with advantage, be covered with non-conducting 
material. The inflow of water to the apparatus is 
controlled by the float T, which rises an falls with 
the level of the water in the tank D and communicates 
motion to the automatic valve G. 





ARGENTINE DEVELOPMENT. 

Ir is well known that British investors have great 
interests in Argentina, but it may be interesting to 
give a few details in illustration of recent Argentine 
development. The investments of British capital in 
the Argentine Republic were estimated to have attained 
the following importance this year :—Invested in 
Government and municipal bonds, 73,385,000/. ; rail- 
ways, 137,845,000/.; banks, 3,580,000/.; and other 
companies, 28,920,000/.; or altogether, 243,730,000/. 
In 1905 the corresponding totals were :—Govern- 
ment and municipal bonds, 69,620,000/.; railways, 
101,785,000/. ; banks, 2,900,000/.; and other com- 
panies, 24,905,000/. ; or altogether, 199,210,000/. The 
total capital now employed in the Argentine Republic 
in Government, provincial, and municipal bonds, 
cedulas, railways, banks, tramways, gas, electricity, 
ports, lands, and industrial companies, was estimated 
to amount this year to 393,000,000/.—viz., shares, 
190,000,000/. ; debentures, 69,000,000/. ; and Govern. 
ment and other bonds, 134,000,000/. 

It is in Buenos Aires and the immediate neigh- 
bourhood that Argentine enterprise is seen in its 
greatest activity. The growth of Buenos Aires in 
size and in traffic movement has been very remark- 
able during the last five years. In 1907 the 
tramway companies carried 225,000,000 sengers, 
while in 1902 the corresponding total did not ex- 
ceed 126,000,000. With such a rapidly-increasing 
volume of business passing through the streets of 
Buenos Aires there is a growing necessity for some 
system of underground communication, as street acci- 
dents are becoming painfully numerous. The number 
of these accidents last year was no less than 4273, 
while in 1905 the corresponding total did not exceed 
1510. Buenos Aires, in short, is becoming a South 
American London. Recognising this principle, Argen- 
tine railway companies have prepared plans for under- 
ground extensions ; these extensions will probably be 
ultimately carried out in some form or other, but the 
Argentine Congress is not showing much energy or 
activity in dealing with them. 

While Buenos Aires is rapidly developing, the 
provincial districts of the Argentine Republic still 
require more population. Immigration is helping 
to fill them up, the excess of immigrants over 
emigrants in 1905 having been 138,800; in 1906, 
198,400; and in 1907, 119,800. This year, however, 
the current of immigration has declined in force, and 
it is doubtful whether the excess of immigrants over 
emigrants will exceed 50,000. The development of 
the southern territory of the Argentine Republic is 
recognised as a matter of national importance, and it 
is beginning to be admitted that it requires more trans- 
port facilities, the land being well suited for agricul- 
tural and pastoral industry. Irrigation is n 
upon an extensive scale, and the Argentine Congress 
is considering projects involving an outlay of about 
5,000,0007. on railways and irrigation works. Bahia 
Blanca is materially increasing in importance as an 
Argentine port. The Buenos Aires Great Southern 
Railway Company, Limited, has had for some years 
a line in operation to Bahia Blanca, and in 1900 an 
extension of several hundred miles to Neuquen was 
also opened. The value of the imports at Bahia 
Blanca stood last year at 5,500,000 dols., while in 
1903-4 the corresponding total was only 400,000 dols. 
The exports from Bahia Blanca also advanced last 
year to 38,000,000 dols., as compared with 15,900,000 
dols. four years previously. ® imports of Buenos 
Aires in 1907-8 represent«d a value of 103,100,000 
dols., while in 1903-4 the corresponding total did not 
exceed 78,000,000 dols. Similarly, the value of the 
exports from Buenos Aires advanced from 61,700,000 
dols. in 1903-4 to 73,500,000 dols. in 1907-8. 

bag war Aires moog Saipeee Boros J pe 
pany, Limited, owning the leading railway system o 
ype Ae has decided to somal with S sonher of 


further extensions of its already largely developed 





system. The length of new line proposed to be 
undertaken is altogether 754 miles. To this total the 
extension of the Neuquen line to the boundary of Chili, 
whers a connection will be made with the Chilian 
railway system, will contribute 211 miles. A branch 
from General Alvear to Carhué and Pigué will repre- 
sent a further 217 miles; and another branch from 
General Alvear, passing, vid Tapalqué, to Olavarria, will 
figure for 67 miles more. ‘The remaining new mileage 
will be made up as follows:—A branch from a point on 
the line between Tres Arroyos and Loberia to Cristiano 
Muerto, 28 miles; a branch from Mar del Plata to 
P.eres, and another to Miramar, 81 miles ; a branch from 
Chas Station, terminating at Ayacucho, 90 miles; a 
branch from AdelaStation, running southwards towards 
Pila, 22 miles; a branch from Florencio Varela to 
Egpeleta, 6 miles ; a branch from a point on the Maipu 
P| Mar del Plata line to the neighbourhood of the 
Laguna de Gongora, 28 miles ; and an extension of the 
line from Buenos Aires to Mar del Plata, so that the 
former plac3 may be connected with the centre of 
the city and the sea-shore, 4 miles. Complete surveys 
and plans for the contempla‘ed lines have to be pre- 
sented for the approval of the Argentine Govern- 
ment within eighteen months, and the works have 
to ba commenced within six months of the approval 
of the plans. Within the three py is years a 
length of no less than 560 miles of line has to be 
completed, such length to include the prolongation 
of the Neuquen extension to the Chilian boundary ; 
and all the lines have to be entirely completed within 
five years from the commencement of the works. 

It is clear from these details that these new lines, 
which will involve an outlay of 5,500,000/., will absorb 
a large quantity of railway matériel of all kinds, while 
their subsequent equipment must also lead to the 
giving out of considerable orders for locomotives and 
general rolling-stock. The aggregate expenditure 
made by the Buenos Aires Great Southern Railway 
Company on capital account to the close of June, 1908, 
was 38,461,653/., and its length of line in operation at 
the same date was 2613 miles. Adding the 725 miles 
of new line now about to be undertaken, we arrive at 
an aggregate of 3338 miles. To meet the business 
arising from its present mileage, the Buenos Aires 
Great Southern Railway Company owned at the close 
of June, this year, 561 locomotives, 35 having been 
added in 1907-8. 





THE TRADE OF HONG KONG. 

Tune report of the Governor of Hong Kong for the 
year 1907 to the Secretary of State contains a con- 
siderable amount of interesting information regarding 
the financial affairs of the colony; but it is not 
necessary to enter into details with regard to these, 
although it may be noted that trade depression seems 
to have affected them to a considerable extent. It 
is, however, satisfactory to know that the expendi- 
ture of the colony has been kept within the income, 
and that there was a surplus of 845,076 dols. on the 
actual working of the year. Moreover, the financial 
position of the colony is thoroughly sound, as the 
assets are more than double the liabilities. 

The total of the shipping entering and clearing at 

rts in the colony during the year 1907 shows an 
increase of 77,908 vessels, of 3,281,042 tons, when 
compared with the corresponding figures for 1906, in 
which year there was a decrease of 1,437,823 tons, due 
to loss of local vessels in the typhoon. The greater 
part of this is due to internal traffic—‘‘steamships not 
exceeding 60 tons plying within the waters of the 
colony.” If local trade be eliminated, it is found that 
the remaining figures show the respectable increase of 
3110 vessels, of 579,814 tons. The actual number of 
individual ocean-going ships of European construction 
entering during the year was 800, being 362 British 
and 438 foreign. 

The foreign industries of Hong Kong are now of 
considerable importance. During 1907 the price of 
refined su in the East still further declined, prin- 
cipally as a result of the lower cost of raw sugar, but 
also owing to the determined competion of Japanese 
refineries seeking to capture the local refineries’ old- 
established Chinese connections. The quantity of 
sugar refined in a Kong was, however, larger 
than for years past, and was disposed of in China and 
other markets, although at a loss in some instances, 
and on very small margins of profit in others. By 
the end of 1907, the strenuous competition from 
Japanese uarters had, however, exhausted itself, and 
it is confidently expected by those best able to form 
an opinion that local industries will be able to main- 
tain and improve their position. The demand for 
yarn during 1907 was even more unsatisfactory than 
during the previous year, which was undoubtedly 
due to the failure of almost every yarn-shop in 
the colony. Owing to the large stocks in hand, it 
was found necessary to decrease the output of the 
local cotton-mill by reducing the number of spindles 
running, and during the last three months of the 

ear short time was resorted to. The trade in the 
ocal rope factory increased, chiefly because both 





exchange and the price of raw material were in its 
favour, and prices were reduced to the customers. No 
further additions have been made to the plant of the 
Cement Company, which, with a good demand for 
cement, has been kept ane png | employed through- 
out the year. The flour-mills at Junk Bay were kept 
running continuously night and day, including many 
Sundays. Two new industries were started during 
the year—namely, the Wai-San Knitting Company, 
Limited, and the r=. ame Brewing Company, Limited. 
Large quantities of the products of the latter are being 
exported to the various ports in China. The capacity 
of the plant is 2,750,000 gallons per annum. 

In the local shipbuilding yard 111 steam-launches 
and other vessels, with an aggregate tonnage of 6311, 
where built during the year, and 422 vessels, of 
1,001,001 tons, and 112 launches, lighters, &c., were 
docked and repaired. In this connection it is interest- 
me dey note that a technical institute has been estab- 
lished in Hong Kong, in which are taught the ordinary 
subjects required in engineering and commerce. The 
total class enrolment was 355, and it is reported that 
the students take a deep interest in their work, and 
generally have made very great progress with their 
studies. There is a well-equipped chemical laboratory. 
The lecturers are for the most part officers belonging to 
the public works, education and medical departments, 
and Queen’s College, who receive fees for their lectures, 
Progress was made with the extensions to the water 
works which have been in —- for some time. Good 

rogress was made in the British section of the Hong 
<ong-Canton Railway, the cost of which is being 
defrayed by a loan. During the year 1907 the re- 
alignment consequent on the detailed survey by the 
construction engineers was completed, and work com- 
menced over the whole length. The reclamation for 
a site for Kowloon station yard was started in June. 
The actual heading-driving in Beacon Hill tunnel 
was started in January, 1907. During the year 
2100 ft. of heading was driven from both ends, and 
from the shafts sunk at both the north and south sides, 
and 465 ft. of tunnel fully lined. About two-thirds 
of the compressor plant was in working order, the 
headings not being far enough advanced to neces- 
sitate special ventilating plant. Bridge - building 
progressed steadily all through the year, as well as 
earthwork and the minor tunnels, there being no very 
great difficulties to contend with, except in one of the 
last. There was difficulty experienced at first in 
obtaining sufficient labour tor work underground, but 
towards the end of the year, on the rates being slightly 
raised, a large number of skilled mining coolies, re- 
turned from South Africa, flocked to the work. 

Pablic institutions of various kinds, such as law 
courts, hospitals, and schools, have been developed. 
The Hong Kong College of Medicine, founded in 1887, 
has been of great use in spreading a knowledge of 
medicine among the Chinese. Attention has been 
paid to public health and sanitation, and although the 
temperature is sometimes somewhat trying, the skill 
of the engineer has made Hong Kong, on the whole, 
not an undesirable place to live in. 








Ral.ways IN Unvcuay.—A Bill is stated to be before 
the Uruguayan Chamber of Deputies in connection with 
the construction of a section of railway in that country, 
which will have the effect of linking up the port of 
Colonia with the Brazilian railway system. The line will 

rovide a direct route between Rio de Janeiro and 
onte Video. It is proposed at the same time to carry 
out considerable harbour improvements at Colonia. 





Fire Tests with Terxtites.—The British Fire-Pre- 
vention Committee’s Red-Book No. 129 deals with the 
somewhat unusual, but not unimportant, question of ren- 
dering textile materials non-inflammable. This is rather 
outside our sphere, but is of interest to all members of 
the community, and we would therefore recommend them 
to peruse for themselves the pamphlet dealing with this 
subject, which may be had from the committee’s offices, 
1, Waterloo-place, Pall Mall, at a cost of 23. 6d. 





Bouivian Raitway AND Port DrvELopmeNts.—It is 
announced Coe ene have been approved for the con- 
struction of a railway in Bolivia, to connect Santa Cruz 
with the River Paraquay. The railway will be 423 miles 
long, and it is at present arran to provide twenty- 
three intermediate stations. A harbour is to be built at 
the junction of the Rivers Tamayo and Concepcicn. 
Among the work involved will be the construction of a 
tunnel 360 metres long, and of a bridge 350 metres in 


length. 


Mops. Locomotive.—We have received from Messrs. 
Percival Marshall and Co , of Poppins-court, Fleet-street, 
E.C., the proprietors of the Model Enginecr, a set of cards 
from which parts are to be cut out and stuck together, 
according to instructions provided, so as to make a card- 
_ model of a Midland — ex = enumetive. 

cards are ingeniously arranged, and the constructio 
of the engine will doubtless prove quite absorbing to 
many boys who have not arrived at the braes and iron 
age. The book of instructions is quite entertaining, 
even to their elders. The price of the set is 1s. net. 


























Dec. 25, 1908.] 


ENGINEERING. 





873 





INDUSTRIAL NOTES, 


Tue report of the Labour Department of the Board 
of Trade on the general state of employment is based 
on the following extensive and accurate returns :— 
In addition to the 2696 employment returns from 
trade unions used for the chart, 3748 were received 
from employers, relating to 1,104,853 workpeople em- 
ployed in coal and iron-mining, the cotton, woollen, 
worsted, and other textile trades, the building trades, 
the boot and shoe and other clothing trades, and the 
paper and glass trades. Besides these 6444 statistical 
returns, a large number of returns of a non-statistical 
character were received from employers’ associations, 
trade unions, local correspondents, and other sources. 
From these returns it appears that employment was, 
on the whole, somewhat better. There was the usual 
seasonal change in the printing trade. There was also 
some improvement in the linen and shipbuilding trades. 
As compared with a year ago, all the principal indus- 
tries showed some decline. 

The 268 trade unions making returns had a net 
membership of 644,770, of whom 58,349, or 9.1 per 
cent., were reported as unemployed, as compared with 
9.5 per cent. a month ago and 5 per cent. a year ago. 





Employment in coal-mining was fairly good, and 
showed but little change. It was not so good as a 
year ago. The average number of days worked by 
the pits was 5.19, as compared with 5 23 a month ago 
and 5.60 a year ago. 

In iron-mining employment continued good, and 
showed little change as compared with either a month 
ago or a year ago. The average number of days 
worked by all mines and open works included in the 
returns was 5.81, as compared with 5.83 a month ago 
and 5.78 a year ago. 

Employment in the pig-iron industry continued 
moderate ; it was worse than a year ago. Returns 
relating to the works of 108 ironmasters, employing 
22,700 workpeople, showed 289 furnaces in blast, as 
compared with 287 a month ego and 329 a year ago. 

At iron and stesl works employment showed some 
decline as compared with the previous month ; it was 
worse than a year ago. The volume of employment 
(i.e., number employed multiplied by the number of 
shifts worked) at the works from which returns were 
received was 1.2 per cent. less than a month ago and 
9 per cent. less than a year ago. 

Employment in tin-plate and steel-sheet manufac- 
ture continued very good, and was about the same as 
a year ago. At the works covered by the returns 444 
tin-plate and sheet-mills were working, as compared 
with 447 a month ago and a year ago. 

The qs trades continued slack, with a 
considerable amount of short time, and employment 
was much worse than a year ago. The percentage of 
trade-union members unemployed was 13, as compared 
with 12.7 a month ago and 4.7 a year ago. 

In the shipbuilding trades employment continued 
bad, and was considerably worse than a year ago. 
Much short time was reported. Branches of trade 
unions with 59,037 members reported 25.2 per cent. 
unemployed, as compared with 26.3 per cent. a month 
ago and 12.8 per cent. a year ago. 





Employment in the cotton-spinning and weaving 
branches was considerably worse than a year ago. 
Much short time was reported in the weaving branch. 
No complete comparison can be made with the previous 
month, owing to the number of mills which were 
closed on account of the spinners’ and card-room 
operatives’ dispute. Keturns received from firms em- 
ploying 115,305 workpeople showed a decrease of 
5 per cent. in the number of employed, and 13.3 per 
cent, in the amount of wages paid, as compared with 
@ year ago. 


In the woollen trade employment was quiet, and | ¥ 


worse than a month ago anda year ago. Returns from 
firms employing 29,417 workpeople showed a decrease 
of 3.6 per cent. in the amount of wages paid compared 
with a month ago, and of 9 2 per cent. compared with 
& year ago. 

The worsted trade remained still quiet, but showed 
a slight improvement compared with a month ago ; it 
was worse than a year ago. Returns from firms 
employing 48,343 workpeople showed an increase of 
“.¢ per cent. in the amount of wages paid compared 
with a month ago, but a decrease of 6 per cent. com- 
pared with a year ago. 

In the linen trade employment was slack, but 
showed an improvement compared with a month ago ; 
it was woree than a year ago. Returns from firms 
employing 46,119 workpeople showed an increase of 
3 per cent. in the amount of wages paid compared with 
the previous month, and a decreass of 10.1 per cent. 
compared with a year ago. 

ey rma in the jute trade was fair, but showed 
a slight decline compared with a month ago; it was 
Worse than a year ago, Returns from firms employing 
17,570 workpeople showed a decrease of 1.1 per cent. 
in the amount of wages paid compared with a month 
‘go, and of 5.9 per cent. compared with a year ago. 








Employment in the lace trade was moderate— 
slightly better than a month ago, but worse than a 
year ago. Returns from firms employing 8918 work- 
people showed an increase of 1.2 per cent. in the 
amount of wages paid compared with a month ago, 
and a decrease of 7.3 per cent. compared with a year 
ago. 





In the boot and shoe trades employment was mode- 
rate, but slightly worse than a month ago and a year 
ago. Returns from firms employing 63,458 work- 
people showed a decrease cf 1.1 per cent. in the 
amount of wages paid compared with a month ago, 
and of 0.9 per cent. compared with a year ago. 

Employment in the other leather trades continued 
bad, and was worse than a year ago. Trade unions 
with a membership of 3422 had 8.2 per cent. of their 
members unemployed, as compared with 8 5 per cent. 
a month ago, and 5.8 per cent. a year ago. 


In the paper-making trades employment was fair. 
It was rather better than a month ago, but not quite so 
good as a year ago. 

In the printing and bookbinding trades employment 
was fair on the whole, but slack with lithographic 
printers. It showed a seasonal improvement com- 
pared with a month ago, but was not so good as a year 

o. The percentage of trade-union members unem- 
ployed in the printing trades was 42, as compared 
with 5.9 a month ago, and 3.3 a yearago. Io the 
bookbinding trade the percentages were 4.4, 5 5, and 
2.7 respectively. 





Employment in the building, trades continued slack. 
It was rather worse on the whole than a month ago, 
and much worse than a year ago. 

In the furnishing and wood-werking trades employ- 
ment continued bad on the whole, and was worse than 
a year ago, Trade unions with a total membership of 
35,171 reported 10.3 per cent. of their members un- 
employed, as compared with 9.8 per cent. in the pre- 
vious month and 6.4 per cent. a year ago. 

Employment in the pottery trades continued bad, 
and was worse than a year ago. In the brick and tile 
trades it was bad. Much short time was reported. 

In the glass trades employment, though still bad, 
was slightly better. It was much worse than a year 
ago. Returns from firms employing 7233 workpeople 
showed an increase of 3.9 per cent. in the amount of 
wages paid as compared with a month ago, but a 
decrease of 11.8 per cent. as compared with a year ago. 





Employment of agricultural labour was generally 
regular, but the supply of extra labour exceeded the 
demand in a number of districts. 

Employment of dock and riverside labour continued 
moderate generally in London ; but it was worse than 
a poe ago. At the other principal ports it was, on the 
whole, slack, and worse than a month ago. The 
average Lumber of labourers employed daily at the 
docks and principal wharves in London (exclusive of 
Tilbury) was 12,703—a decrease of 2.5 per cent. as 
compared with the previous month, and of 8.5 per 
cent. as compared with a year ago. 





The changes in wages affected 138,000 workpeople 
of whom 6000 received advances, and 132,000 sustained 
decreases. The number whose wages were increased 
included 5500 steel-mill men, &c., in the West of 
Scotland. Amongst those whose wages were reduced 
were 123,600 coal-miners in Northumberland and 
Durham ; 3400 iron-workers in the North of England, 
and 2000 steel-melters, &c., in Great Britain. The 
total computed effect of all the changes was a net 
decrease of nearly 4600/. per week. 

Twenty-eight labour disputes began in the month, 
as compared with 19 in the previous month, and 23a 
ear ago. The total number of werkpeople involved 
in disputes which began, or were in pi ss, Was 
140,644, or 6750 more than a month ago, and 127,434 
more than a year ago. The aggregate duration of all 
the disputes of the month, new and old, amounted to 
745,600 working days, or 2,647,900 less than a month 


ago, and 518,200 more than a year ago. Definite 
results were reported in the case of 20 disputes, new 
and old, directly involving 119,488 persons. Of these 


20 disputes, five were decided in favour of the work- 
people, four in favour of the employers, and eleven 
were compromised. 





The agenda for the ninth annual conference of the 
Labour Party, to be held in the Town Hall, Ports- 
mouth, on January 27, 1909, indicates some lively 
proceedings. The resolutions to be submitted contain, 
among others, amendments to the constitution, all 
tending to tighten the reins upon freedom of speech, 
and, above all, freedom of action. The first in the 
list proposes to add :—‘* Whose ultimate object shall 
be the obtaining for the workers the full results of 
their labour by the overthrow of the present competi- 
tive system of capitalism, and the institution of a 
system of public ownership and control of all the 
means of life.” That is to say, all candidates are to 





pledge themselves to State Socialism. The second 
seeks to make all candidates subservient both to the 
resolves of the annual conference and to the affiliated 
societies represented. Amendment No. 3 proposes to 
delete ‘‘ Labour candidates cnly,” and to substitute 
** either Labour or Socialist and Labour candidates.” 
This again tightens the cord of Socialism. As regards 
the executive, it is proposed to have three distinct 
Socialist representatives, and no Member of Parlia- 
ment is to be eligible for a seat on the executive com- 
mittee. It would seem that they have little confidence 
in their Members of Parliament. The resolution as 
to y policy is more astounding still. It provides 
‘* that no Labour Member or candidate run under the 
auspices of the Labour Party shall take part in any 
religious, temperancs, or political meeting directly or 
indirectly associated with any Government measure,” 
unless endorsed by the conference, and ifically 
sanctioned by tbe executive, and provides for a 
plébiscite in case of a crisis. The object seems to be to 
constitute a political tyranny which shall control 
Members of Parliament in some such way as was 
attempted in the French Revolution. 





There ought to be some abatement in the cry of the 
maneieeel by this time, seeing what has been done, 
and is being done, to provide work. In the ten weeks 
ended with December 12, 1908, the Local Government 
had sanctioned 956 loans, amounting in the 
aggregate to 2,044,915/., or nearly 2} millions sterling. 
his ought to provide work for tens of thousands of 
men if the money be not spent in heavy purchases of 
roperty—land and houses—for the improvements to 
made, and if too much bs not spent in legal costs 
and administrative purposes, In the last four years 
—1905 to December 12, 1908, inclusive—a total of 
15,539 loans have been sanctioned, to the aggregate 
amount of 40,946,220/., or nearly, in round figures, 
41 millions sterling. Whatever has become of all this 
money’ To bring it nearer home, in time, within the 
last three years—June 1, 1906, to December, 12, 1908 
—a total of 16,128,524/. has been sanctioned in loans ; 
yet the cry of the unemployed has not much abated. 
This is quite independent of the Government grants to 
distress committees, of all local grants and aids, and 
of funds privately contributed by charitable persons 
in various parts of the country. In this financial year 
alone the Parliamentary grants amounted to 78,668/. up 
to December 12. All the above amounts are exclusive 
of moneys or loans for Poor Law pu Truly the 
sum total is gigantic, and one would think that every 
able-bodied man willing to work would be able to find 
his place in the great army of paid workers. That the 
skilled members of the great trade unions are still 
largely unemployed is evident from their returns as to 
donation benefit, to the extension of the time limit, 
and to the grants from the benevolent fund. But for 
these the prospects are brighter for the coming year. 





The Mines Kight-Hours Bill was read a third time 
in the House of Commons without a division. The 
motion to reject the Bill only found 89 supporters, as 

inst 264 for the Bill, showing a majority of 175. 

e Home Secretary paid a compliment to the miners’ 
representatives, in moving the third reading of the 
Bill, for their help and selt-restraint. Ou Tuesday, in 
the House of Lords, the second reading was carried by 
121 to 44; majority for the Bill, 77. 

The House of Lords carried two amendments to 
the Bill, one to exclude from the Bill both windings 
down and up the mine. This was carried on a divi- 
sion against the Government. Another was to defer 
the operation of the Bill until July, 1910. This 
was carried against the advice of the leaders on 
both sides of the House. As anticipated, the Govern- 
ment accepted the Lords’ amendment to the Mines 
Kight-Hours Bill in the House of Commons, by 
which both the windings are excluded from its opera- 
tion. The miners’ representatives, rather than 
endanger the measure, assented. The other amend- 
ments were rejected. In the House of Lords the 
Commons’ agreements were accepted, and the Bill was 
read a third time and passed. 





The Prime Minister und other members of the 
Government met two important deputations on unem- 
ployment : one from the Guildhall Conference, the 
other from the Central Unemployed bod Mr. 
Asquith agrced as to the need for a reconsideration of 
the Unemployment Act, and as to more permanent 
machinery for dealing with the problem. The Board 
of Trade, as well as the Local Government Board, is to 
see in what way it can help to solve the problem by 
administrative action. 





The returns by the Labour Department of the Board 
of Trade relating to unemployment, es given in this 
month’s Labour Gazette, are by no means of a favour- 
able character, nor do they at all indicate any 
measurable improvement over the previous month. 
In the engineering group of trades the proportion of 
unemployed wes 13 per cent. ; previous month, 12.7 ; 
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and a year ago, 4.7 per cent. There was a little im- 
provement on the North-East Coast, mostly at New- 
castle-on-Tyne. In the whole district more than one- 
fifth of the total members of the unions were unem- 
ployed. In the Lancashire districts trade was bad gene- 
rally, much short time being worked ; but in the textile- 
machinery shops employment continued good, withsome 
overtime. The percentages of unemployed generally 
rather increased than decreased in the month. In the 
Midlands employment ) mewn was bad, in nearly all 
branches and sections. Ina few cases there was a slight 
improvement. In the Scottish districts there was an 
increase of unemployed, but a decrease in Belfast and 
Dublin. In the shipbuilding group of trades 25.2 per 
cent. were unemployed; previous month, 26.3; and 
a year “90, 12.8 per cent. The only real improvement 
was on the South Coast ; it was slightly better on the 
North-East Coast. In the miscellaneous iron, steel, 
and other metal trades employment was dull generally, 
but the proportions out of work were only 4.3 per cent. ; 

revious month, 4.2; and a year ago, 2.5 per cent. 

n the pig-iron industry there was a decrease of two 
furnaces in blast. In the tin-plate and sheet-steel 
works there was a decrease of five mills in operation, 
but employment continued good—about the same as a 
year ago. The demand for, and supply of, labour were 
about equal, so that no men were really obliged to be 
idle, if able and willing to work. In no other branch 
can this be said at present. 





In the iron and steel trades no business of any note 
was done at the end of last week, and it was reported 
that most of the works would be closed down from 
Tuesday, the 22nd inst., till the end of the year. This 
does not look hopeful for 1909 at present. 





The Preston Industrial Institute have decided upon | Th 


‘*a trade-union rate of wages for the blind,” even in 
view of the fact that there was a loss on the year’s 
working. 





Before the next ‘‘ Industrial Notes” can appear 
many tens of thousands of poor | may will have re- 
ceived their old-age pensions under the Act. Much 
time and great care appear to have been given to the 
applications of those to whom, by age and circum- 
stance, the Act applies. 


s 





CATALOGUES. 

Tue CHarn-Bett EncIngeRInc Company, Colombo- 
street, Derby, have recently issued a small pamphlet 
dealing with conveyors of the scraper, pan, t, and 
other types, and illustrating conditions under which 
these may be used to advantage. 

The Sloan Flectrical Company, Limited, 15, Fore- 
street-avenue, E C., have lately issued a price-list of 
Conradty’s — brushes, a &c., for electrical 
pu rices are given of the various patterns, 
veaniien, and sizes made. 

The Mirrlees-Watson Company, Limited, Glasgow, 
have issued a pamphlet on the Mirrlees-Diesel oil-engine. 
This states the chief claims made for this type of oil- 
engine, gives a few particulars of working, and a few 
photographic illustrations typical of engines constructed. 

Messrs. Mansfield and Sons, Limited, Derby-square, 
James-street, Liverpool, have published a booklet on 
‘‘Tllumination,” specially referring to their system of oil- 
gas, and deecribing large installations carried out on this 
principle. 

Messrs. Swan, Hunter, and Wigham Richardson. 
Limited, Wallsend-on-Tyne, have just published a small 
book cortaining views of floating docks constructed by 
them. This gives illustrations of docks supplied to ports 
in all parts of the world, including South America, 
Africa, &c. 

Mr. J. Pohling. Akt.-Ges., Cologne, has sent us two 
catalogues, of which one deals with blast-furnace charg- 
ing, and the other with conveying machinery, bridge 
transporters, travelling cranes, &c. These phlets are 
lavishly illastrated with reproductions of photographs 
and diagrams showing installations made or designed by 
this firm. 

M. H. Morin, 11, Rue Dulong, Paris, has sent us a 
small list of scientific instruments. This little list is of 
quite a descriptive character, and deals fully with the 
various uses to which many of the appliances may be put. 
For instance, the firm’s water-level of the column type is 
shown in use for levelling mschinery, testing the defiec- 
tion of floors, bridges, and for other purposes. 

Messrs. Blackstone and Co., Limited. Rutland Works, 
Stamford, have sent us a catalogue of the Blackstone oil- 
engines. These engines are made in some fifteen sizes, of 
which the smallest is one of 2 brake horse-power, and the 
largest of 75 brake horse-power. Portable oil-engines are 
also listed, as are also combined oil-engines and pumps, 
marine-type oil-engines, &c. 

Messrs. Morris-Hawkins, Limited, Dagen 
have recently issued, filed in a cover, a number of leaflets 
relating to their direct-current motors and dynamos. The 
motors are listed as protected, enclosed-ventilated, en- 
closed, and variable-speed motors. Starters are also 
illustrated. Prices and particulars are also given of 
dynamos, balancers, and two and three-phase motors. 


ham, Essex, | oil, 





Messrs. Thomas W. Ward, Limited, Albion Works, 
Savile-street, Sheffield, have published a list of new and 
second-hand boilers for sale. This list includes boilers of 
all t —Lancashire, Cornish, water-tube, locomotive, 
vertical, and other type boilers. Asa rough estimate we 
ef suggest that the list contains particulars of some 180 

ers, prices being given in many cases. 

_—- ot Seam - appease saat ioe. 
near Bolton, have recently issued a pamphlet dealing wit' 
economies in the boiler plant of drapery and furnishit 
stores. As some of these larger establishments have in- 
stallations of very considerable size, there appears to be 
no valid reason why they should not adopt economical 
methods as other people do. 


A catalogue to hand from the Brown Hoisting Machi- 
nery Company, Cleveland, Ohio, U.S:A., refers prin- 
cipally to their buckets. Their pattern of grab-bucket 
for unloading, excavating, &c., is arranged so as to give 
an extreme width of opening, with very powerful closing 
mechanism. Ore grab-buckets are made up to 15 tons 
capacity. Automatic tubs, skips, &c., are also described, 
as well as shovelling-buckets for steam excavators, &c. 

The Electric and Ordnance Accessories Company. 
Limited, Birmingham, have issued a catalogue of “‘ Victor” 
arc-lamps for direct circuits made in ‘‘Standard,” 
“‘ Miniature,” and ‘‘Flame” patterns. These lamps are 
extremely simple in construction, with only one moving 
part in the enclosed lamp, and two in the “flame” 
ae. _ Clockwork, dashpots, shunt-coils, &c., have 

abolished, while the feeding-clutch is of the most 
simple description. 

A price-list to hand from Messrs. Robert Warner and 
Co. (Engineers), Limited, 97, Queen Victoria-street, E.C., 
gives information relating to sizes, weights. and prices of 
hand-pumping machinery manufactured by this firm. 
The types of pumps shown include tube-well pumps, dip- 
pumps, miners’ hand-pumps, well-pumps, contractors’ 
and ships’ pumps, hand frame pumps, lift and force-pumps, 
&c.; in fact, quite a large variety of types and patterns. 
© catalogue is well printed and illustrated. 

Messrs. Bateman’s Machine-Tool Company, Limited, 
ro me ee Leeds, we -_ = te a aged de- 
acriptive of their ‘‘ to fs ers, fitted with spring- 
buffer tables. This fi ie production treats the melee 
from the point of view of investment, showing the 
saving that should accrue from pe ge work with the 
quickest possible return of the table. The matter given 
is illustrated with diagrams and drawings and photo- 
graphs of the various parts of these well-known machines. 


A list from Mr, Robert W. Paul, New Southgate, 
London, N., is devoted to thermo-electric pyrometers and 
the n accessories. The patterns include single- 
pivot wall or portable indicators, thermo-couples of plati- 
num and platinum-iridium, sheathed in steel, with or 
without quartz tip, or in in, Couples of 
copper and constantan for lower temperatures are 








—. a to which a —— is fitted, are 
escri or giving notice of any exact temperature 
being reached 


The Pratt and Whitney Company, Hartford, Conn., 
U.S.A., have issued a large pamphlet dealing with mul- 
tiple drills of a great variety of types and sizes. Some 
are large multiple-spindle drills for drilling flanges and 
other work in which the spindles are grouped. Obhers 
are gang drills with the spindles all inline. Several of the 
largest are shown electrically driven. Another =. 
uniform in size and get-up to the foregoing, is devoted to 
hand-milling, profiling. and die-sinking machines. Some 
of these are small machines ; others are larger, and fitted 
with power-feed, &c. 

A catalogue has recently come to hand from Messrs. 
Adamson, Ramsbottom, and Co., Limited, Cleveland 
Works, Birkenhead, dealing with the ‘‘ A and R” electric 
and hand-cranes. The electric cranes illustrated include 
modern types of overhead three-motor travelling-cranes, 

try wharf-cranes, jib warehouse-cranes, derricks, &c, 

 hand-cranes shown include several patterns of over- 
head travelling-cranes, jib wall-cranes, &c. A 1-ton elec- 
tric capstan is also illustrated. This has a water-tight 
casing, the controller and resistances being attac to 
the hinged lid. An automatic brake is‘fitted, acting on 
the removal of the foot from the pedal. 

The North British Lifting and Moving Appliance Com- 
pany, Limited, 56, Robertson-street, Glasgow, have sent 
us a very complete and well-illustrated catalogue dealing 
with lifting and transporting appliances. As far as pos- 
sible this catalogue is priced, and deals with pulley-blocks, 
hand-hoists, trolleys, winches, cranes, runway, ropeways, 
ropes, chains, barrows, trucks, &c. The matter is ified 
in five sections. In addition to ordinary matter referring 
to sizes, prices, &c., this book of over 200 pages gives a 
lot of information on such subjects as the splicing of 
ropes, the design of ‘runways for shops, warehouses, 


Messrs. Alfred Herbert, Limited, Coventry, have sent us 
& new edition of Section A of their catalogue. This deals 
with horizontal and vertical milling-machines, and among 
which are now included two new siz*s—viz., a horizontal 
machine, 21 in. by 7 in. by 16 in., of strong construction, 
and with heavy knee, with long guides and rigid table, 
telescopic elevating-screw, &c. The new vertical machi 
is listed as 48 in. by 18 in. by 26 in. This has single- 
pulley drive, all gears enclosed, driving gears running in 
feeds reversible, long table for plain work, and other 
commendable features. The book, like Messrs. Herbert’s 
other publications, contains instructions to be followed 
in order to get the best results out of their machines, and 
describes many operations tably with them, 
as, for instance, the miJling of radius-links, scroll-milling, 
recessing, slot-milling, &c. 





FURTHER EXPERIMENTS UPON GAS. 
PRODUCER PRACTICE.* 

By Witc1am ArtHuR Bonz, Ph. D., D.Sc., F.R.S., 
Professor of Applied Chemistry (Fuel and Metallurgy), 
Leeds University, and RicHARD VERNON WHEELER, 
D.Sc., late Dalton Scholar and Fellow of Manchester 


University. 
(Concluded from page 838.) 

Triat No. 3.—Steam Saturation Temperature = 50 deg, 
Cent. Week ending February 22, 1908 (Sunday, 
February 16, 9 p.m., to Saturday, February 22, 1 p.m.). 

Average barometric pressure .. 755 millimetres 

10 centimetres (day- 


Average blast pressure (water eneo| 5 eats (night- 
shifc). 


H20=92 millimetres. 


Partial pressures in blast “49 9 = 4 ia 
Total number of hours over which the — ‘ 
trialextended .. o Sa a 136 
Total weight of dry coal charged into 
the producer... oe se -- 119 tons 2 cwt. 3 qr. 
21 cwt. dry coal per 
Average rate of gasification = 17.5cwt. hour (day shift). 
dry coal per hour 13 cwt. dry coal per 


hour (night-shift). 
Coal equivalent of steam required for 
blower-engine .. os - -. 0.65 cwt. per hour. 
Average depth of incandescent fuel .. 3 ft. 6 in. 
The steam used for the blast was exhaust steam throughout 
the trial. 


Estimation of Carbon Losses. 





Lb. 
Total weight of carbon charged into the prod 205,300 
Lb. Per Cent. Equivalent to 
Carbon. Lb. Carbon. 
Ashes drawn .. 11,018 1.2 131 
Coke drawn .. a 1,062 91.25 969 
Dust and soot in the 
mains pi nee a 1,550 
<I. = hing 9,989 
moved by washing : 
Anhydrous tar re- 83.1 18,600 
maining in gas 6,260 —— 16,150 
Total carbon gasified .. 189,150 


Thus, of every 100 units of carbon charged into the producer :— 
92.1 were converted into gas. 
6.6 appeared in the tar. 
1.3 was lost as coke and dust. 
Percentage Composition of the Gas. 
Control analyses at works. Continuous samples over 
eight hours on each shift. 




















Day-Shift Samples. | Night-Shift Samples. 
As. . —— 
Limits. |Mean. Limits. Mean. 

ee 
Carbon dioxide ..| 2.15 to 3.05 | 2.60) 2.25 to 3.15 | 2.55 
Carbon monoxide ..| 30.00 ,, 30.75 | 30.30 | 29.75 ,, 31.05 | 30.65 
Hydrogen --| 12.55 ,, 18.65 | 12.65 | 12.05 ,, 12.95 | 12.50 
Methane -| 800,, 325-| 810] 295,, 8.15 | 3.05 
Nitrogen --| 50.45 ,, 62.05 | 51.85 | 50.70 ,, 51.95 | 51.25 
Total combustibles| 45.80 to 46.95 45.76 to 47.05 | 46.20 


46.10 





Three of the day-shift samples were ag mend 
— sw at the University of Leeds, with the following 
results :— 








— 1. 2. | 3. | Mean. 

Carbon dioxide 2.2 29 | 24 2.50 
Carbon monoxide .. 81.6 | 30.1 | 30.2 30.60 
Hydrogen 12.0 12.4 12.6 12.35 
Methane 3.0 29 3.1 3.00 
Nitrogen 61.2 51.7 | 51.7 51.55 
Total combustibles 45.4 45.9 45.95 


--| 466 





Total sulphur in the gas = 0.00304 gramme per litre ; as H2S, 
0.00275 gramme per litre. 

Yield of dry gas = 132,500 cubic feet at 0 deg. Cent. and 760 
millimetres (or 139,750 cubic feet at 15 deg. Cent. and 760 milli- 
metres) per ton of dry coal. 

Gross = 45 -<. unite = 
178.5 B.T. units. 
: 0 deg. O. and 
Net = 42.50 kg.-C. units = sone 
1€8.7 B.T. units, 160 saliiimnstres 

Air used in blast per pound of dry coal gasified = 38.6 cubic 
feet at 0 deg. Cent. and 70U millimetres. 

Steam used in blast per pound of dry coal gasified = 0.21 Ib. 

Percentage of stean: decomposed in the producer = 95. 

Ratio of *¥%*" in gas derived from the steam _ 0.3. 


oxygen in gas derived from the air — 
Efficiency ratio (based on net calorific values of coal and gas, 
and including the steam for blower-engine) = 0.718. 
Temperature on the Plant (Centigrade). 


Mean calorific per cubic foot at 


value of gas 





Day. Night. 
Deg. Deg. 
Average temperature of blast leaving 
A... superheater ; ‘ - 195 200 
verage temperature of gas leaving 
producer .. a, ire 5 680 620 
Average temperature of gas suppli 
to furnaces - na “ on 20 13 
Average temperature of gas supplied 
to engines .. “ oe a és 16 12 


Remarks.—The lowering of the steam saturation tem- 
ture from 55 deg. to 50 deg. reduced the carbon 
ioxide in the gas from 4.4 to 2.5 per cent., and the hy- 
drogen from 15.45 to 12.35 per cent., but increased the 


* Paper read before the Iron and Steel Institute st 
Middlesbrough. 



































Dec. 25, 1908. ] 





875 





amount of carbon monoxide from 28.1 to 30.6 per cent. 
The gas was now of almost ideal quality for furnace as 
well as for power purposes. 


APPLICATION OF THE GAS TO AN OPEN-HEARTH 
Sree, Furnace. 


As a direct result of the success of this trial, arrange- 
ments were subsequently made to work a 25-ton basic | 
open-hearth steel furnace with the gus. The furnace had | 
been previously heated by gas from two central-blown 
producers of ordinary type, worked on the steam-injected 
blast principle, and placed close up to the furnace. The 
producer plant on which these trials were carried out 
being situated at a distance of about 200 yards from the | 
steel furnace, the cold washed gas was conveyed thence | 
through a main 2 ft. in diameter, constructed of mild | 
steel, without = { brick lining. The additional demands | 
for gas, over and above those already referred to, arising 
from the steel furnace, necessitated the putting into | 
operation of the second producer included in the plant. | 

he rates of gasification now became 18 cwt. of coal per 
producer per hour during the day-shifts, and 13 owt. per | 
producer per hour at nights. Both producers were | 
worked with a steam saturation temperature of 50 deg. | 
Cent., and the gas entered the regenerators of the furnace 
at a temperature of 20 deg. Cent. The ex ent was 
continued over a period of five weeks continuously with 
most satisfactory results. The above rates of gasifi- 
cation were maintained with the greatest ease, and | 
cou'd have been exczeded had circumstances required. 
The quality of the gas was fully up to the high level ob- 
tained in the above trial, and the relative proportions of | 
the various constituents remained remarkably constant 
throughout the whole period. Such was the efficiency | 
of the gas in the furnace that after a few weeks’ trial 
its use was continued as a ent arrangement. 
Although the disposition of the t and the various 
other uses of the gas necessitated the cooling of the gas 
before delivery to the furnace in the above experiment, it 
need hardly be pointed out that, in other circumstances, 
the same gas could have been supplied hot direct from the 
producers. Without attempting to discuss the relative 
merits of hot and cold gas for furnaces with regenerators, 
it may be incidentally mentioned that the use of cold 
was found to keep the reversing-valve in good order by 
preventing buc'! There can be no question at all as 
to the superiority of a positive blown producer over one 
worked on the steam-injector principle, both as regards 
the easier and more effective control of gas pressure, and 
the greater constancy in composition, and therefore in 
heating value, of the gas generated. 


TriAL No. 4.—Steam Saturation Temperature = 45 deg. 
Cent. (Monday, May 4, 6a.m., to Wednesday, May 6, 
1908, 6 p.m.), 

This trial extended altogether over 60 hours, and was 
then abandoned owing to the ash for the coal becoming 
fused and running liquid over the fire-bars, in consequence 
of the intense heat in the zone of combustion. It should 
be noted, however, that despite the fusion of the ashes at 
the bars no large clinkers formed in the body of the fuel- 
Led, nor was any difficulty experienced in maintaining 
the quality of the gas or the rate of gasification. The 
results showed that the limit had been reached, and pro- 
bably passed, below which the steam in the blast could 
be advantageously reduced and with the ashes running 
liquid it was deemed advisable not to proceed further. 

Average barometric pressure .. 755 millimetres. 
Average blast-pressure (water- | Sammy 





gauge) 9 (oight-shift). 
= 72millimetres. 
Partial pressures in blast 4 Og =145 - 
2 = 545 ” 
Total number of hours over which the 
trialextended .. ee ee = 6) 
Total weight of dry coal charged into 
the producer .. es ‘ ° 55 tons 2 cwt. 


ewt. per hour (day- 
Average rate of gasification = 18. shift). 


dry coal per hour 12.5 cwt. per hour 


“ - 
4cwt. 


. (night-shift). 
Coal equivalent of steam required for 
blowerengine . ‘in es .. 0.65 cwt. per hour. 
Average depth of incandescent fuel .. 3 ft. 6 in. 


Estimation of Carbon Losses. 


Lb. 
Total carbon charged into the producer. . - -. 95,650 
Lb Per Cent. Eqivalent to 
* Carbon. Lb. Carbon. 
Ashes drawn 9046 1.2 103 
Coke drawn ‘ 423 =: 95.6 404 
pes and ost in mains ae és 504 
ar removed by washer 6410 | 9 
Tar remaining in the gas 7isy 931 veel 
— 6,936 
Total carbon gasified 88,714 


Thus, of every 100 units of carbon charged into the producer :— 
92.7 were gasified. 
6.25 appeared in the tar. 
1.05 was lost in ashes, coke, &c. 


Percentage Composition of the Gas. 


Day-Shift Samples. | Night-Shift Samples. 
’ M 





























=» ean 
| ——> of All. 
Limits. Mean. Limits. Mean. | 
Carbon dioxide) 2.05to 3.45) 2.55 2.00to 230 220| 2.35 
Carbon mon- | 
oxide ..| 80.25 ,, 32.25 | 81.20 | 37.75 ,, 32.15 | 81.95 | 31.60 
Hydrogen .. 11.45 ,, 12.05| 11.65 11.25 ', 11.75 | 11.60 | 11.60 
Methane | 2.905, 8.05) 3.00) 295,, 3.15! 3.10) 8.05 
Nitrogen. .| 51.15 4, 51.80 | 51.55 | 51.15 ,, 51.80 | 51.20 | 61.40 
Total com- | 
Dustibles }| 4475 to 46.8 | 45:85 46.4 to 46.86 | 46.66 | 46.20 


i 





Yield of = = 183,700 cubic feet at 0 deg. Cent. and 760 milli- 
metres (or 141,000 cubic feet at 15 deg. Cent. and 760 millimetres) 
eahneriecindaaace aoe ea dh ea . 
ross = g.-C. units 
poe ry wee = = oS kg 0 ani | pes cable toot at 
value o: et =4 Cc. ts . . 
a = 170.5 B.T. unite. 760 miliimetres. 
Air used in blast per pound of coal gasified = 38.8 cubic feet at 
0 deg. Cent. and 760 millimetres. 
Steam used in blast per pound of coal gasified = 0.2 lb. 
Og derived from the steam _ 
Ratio of = 0.33. 
Oe derived from the air 
Efficiency ratio (based upon net calorific values of coal and 
respectively, and including the steam for blower engine) = 0.73. 
Temperatures on the Plant ( Centigrade), 
y- 


Night. 
deg. deg. 
Average temperature of blast leaving 
third superheater .. - . Be 815 300 
Average temperature of gas leaving the 
producer... es PS es - 680 700 
Average tempera- \ supplied to furnaces 20 18 
ture of gas s » engines 15 10 


GENERAL SUMMARY OF RESULTS AND CONCLUSIONS. 
The principal results of the trials may be summarised 
in one table as follows :— 
Tasie I. 





Steam saturation tempera- 


| } 
— { 60 Deg. | 65 Deg. | 60 Deg. | 45 Deg. 





Average coal consumption at | 
the producer (day and night) 


{ } 





in cwts. dry coal per hour..| 17. 186 | 17.5 18.4 
Average day-shift consump- j 

tion, cwts. dry coal perhour) 22 ; 22 |} 2 23 
Average night-shift consump- | | 

tion, cwts. dry coal perhour) 13 13 | 18 | 12.5 
Average coal consumption for! | 

blower - engine, cwts. per! | | 

hour .. _ oe --| 0.65 | 0.65 0.65 | 0.65 
Total carbon losses per cent. | | 

(in tar, ashes, and soot) ..| 8 | 915 | 7.9 7.8 
3 Carbon dioxide 5.10 | 440 | 250) 235 
eS § | Carbon monoxide .. 27.30 | 28.10 | 30.60 | $1.60 
bo Hydrogen .. 15.50 15.45 12.35 11.60 
$25 Methane .. 3.05 | 300 | 3.00 | 3.05 
SEs Nitrogen, &c. 49.05 | 49.05 | 51.55 51.40 

° 

a? Total combustibles 45.85 | 46.60 | 45.95 | 46.20 
Calorific value of gas in (Gross, 178.7 180.8 178.5 1380 

B.T. units per cubic | 

foot at 0 deg. C. and | 

760 mm. Net 166.9 169.1 168.7 | 170.5 
Yield of dry gas, cubic feet, at! 

0 deg. OC. and 760 mm. per} | 

ton of dry coal os -+| 135,000 182,700 | 132,500 | 133,700 
Lb. of steam in blast per Ib. of} 

coal fied .. oe ont 0.325 0.21 | O2 
Percentage of steam decom-| | 

ae ~ o¢ ol we 100 95 all 

Cubic feet of air (at 0 deg. C.| | 

and 760 mm.) per lb. of dry | 

coal ied .. oe «-| 87.45 36.75 38.6 38.8 
Ratio of 2Yeen from steam | ou, | one | 08 | 0.38 

oxygen from air 

Effciency ratio, including | 

steam for blower-engine ..| 0.725| 0.722/ 0.718 | 0.73 








GENERAL CONCLUSIONS. 
1. Rates of Gusification and Quality of the Gas.—It ma: 
be fairly claimed that these trials demonstrate the practi- 
cability of high rates of gasification with steam-saturation 
temperatures between 50 deg. and 60 deg. Cent., thus 
disproving the confident assertion of certain of our critics 
that a higher saturation temperature than 60 deg. is 
necessary whenever steady and continuous working at 
three-quarters load is required. There can be no gain- 
saying the fact that this Fn pa of rated capacity 
16 cwt. per hour, has gasified coal over continuous periods 
of 112 to 136 hours, week after week for months together, 
- 3 a a) —= 18 - of mm amy A oe _ m 
charged”) per hour, with an average day rate o cw 
of dry coal (= 23.65 cwt. ‘as charged”) per hour, with- 
out any difficulty whatever, and generating a con- 
taining 46 per cent. of total combustibles with a net 
calorific value of from 167 to 170 British thermal units 
and a gross value of 178 to 180 British thermal units per 
cubic foot, measured at 0 deg. Cent. and 760 millimetres. 
Moreover, the results show that a variation in the lo 
from 13 to 22 cwt. hour in no way affected the quality 
of the gas—a very important consideration when variable 
loads have to be dealt with. The obvious advantages of 
a form of producer capable of not only rapidly ever te 
fuel, but also giving an equally good quality of gas at both 
high and low rates of ) 
2 Composition of the Gas.—The results are still more 
satisfactory when the me fe of the gas is taken into 
account. The lowering of the steam-saturation tempera- 
ture from 60 deg. to 50 deg. reduced the carbon dioxide 
from 5.1 to 2.5 per cent., the hydrogen from 15.5 to 12.35 
per cent., and in the carbon monoxide from 27.3 
to 30.6 per cent., a figure which must be considered as 
very high for a producer gas. There can, we think, be 
no question about the suitability for furnace a of 
the gas obtained with a saturation temperature of 50 deg. 
Our further experiences have only stre ed our con- 
viction regarding the relatively greater ‘*furnaceefficiency” 
of carbon monoxide as compared with hydrogen, and we 
must still adhere to our former opinion as to the desira- 
bility of a high percentage of carbon monoxide in a gas des- 
tined for use in either steel-melting or re-heating farnaces. 
For power purposes the question of the carbon mon- 
oxide content is probably not so important, although we 
believe that a large number of gas-engineers prefer a gas 
rich in carbon monoxide to one rich in ——*. It 
would therefore appear that there is no d vantage 





Y | with steam-saturation temperatures 


ification, need nofurther comment. | OO 


about a gas rich in carbon monoxide for power purposes, 
but rather the reverse. The question of the relative effi- 
ciencies of carbon monoxide and hyd: as gas-engine 
fuels must, however, be regarded as still sub judice, and 
outside the scope of our present inquiry. 

3. Decomposition of the Steam in the Blast.—Attention 
may be drawn to the fact that with saturation temperatures 
of 50 deg. and 55 deg. the whole of the steam added to the 
blast before it had passed through the superheaters was 
decomposed in passing through the incandescent fuel in 
the producer, and that as much as 75 per cent. of it was 
decomposed even when the saturation temperature rose to 
60 deg. Doubtless the amounts of steam actually entering 
at the bars slightly exceeded those corresponding to the 
respective saturation tem tures owing to the fact that 
the blast after leaving the superheaters passed through 
the water-sealed chamber below the bars. We have 
reason to believe, however, that the partial pressure of 
this extra steam did not in any case ex 25 milli- 
metres. ry peed Seaely Se inted out that the — 
position of the whole, or as 4 ion as ible, 
of the steam actually entering the wane is a her of 
considerable importance where hot gas is being supplied 
direct from the producer to furnaces. 

4. Carbon Losses and Tar Production.—Excluding the 
trial at 55 deg., where the breaking off of a fire-bar dur- 
ing the second day caused a slight increase in the carbon 
lost as coke, it would + ¥ that on the av 92.2 per 
cent. of the carbon in the coal was conv into per- 
manent gas, 6,5 per cent. appeared as tar, and the re- 
pe | ee cent. was lost as coke, soot, &c. In the 
series of trials recorded in our previous paper, 92.6 per 
cent. of the carbon charged into the producer was gasified, 
6.1 per cent. appeared in the tar, and 1.3 per cent. was 
lost as coke, soot, &c. It would appear, therefore, that 
the employment of a much shallower bed of incandescent 
fuel, together with lower steam-saturation temperatures, 
in no way affected the carbon losses. 

5. Efficiency Ratios.—The “‘efficiency ratios” based on 
the net calorific values of the coal and cold gas respec- 
tively, and including the steam required to work the 
Mewenensine, were practically the same—namely, about 
0.72 in all the four trials. ‘ore the selection of a 
steam-saturation tem ture between 50 deg. and 60 deg. 
will depend on other factors than mere thermal efficiency. 
It is obvious that the saturation tem ture cannot 
be advantageously reduced below 50 deg. Cent. 

If no account be taken of the steam uired for the 
blower-engine, the ratios of the net calorific value of the 
cold gas to that of the dry coal would be about 0.75 ; whilst 
if the comparison be on the calorific values re- 
porn, the ratios would fall between 0.76 and 0.77. 

the latter ratios are frequently, though erroneously, 
quoted as ‘‘ efficiency ratios” in statements of the results 
of producer trials, it is desirable to draw attention to 
them in case these trials are compared with others. None 
of the above ratios, of course, credit the producer with 
the sensible heat of the hot gas leaving the superheaters. 


APPENDIX I. 


Comparison between the New Results and those Obtained 
in the Previous Trials. 


The results of the two series of trials described in this 
and our previous paper enable us to draw up the tabulated 
statement on the next concerning the variation in 
the composition and calorific value of the resulting gas 
between 45 deg. and 
80 deg. Cent. For the sake of completeness we pease to 
include a record of the mean composition of the gas ob- 
tained during a recent week’s trial with a steam saturation 
temperature of 70 deg. under conditions otherwise iden- 
tical with those of the other trials described in this paper. 
The inclusion of such additional data establishes a second 
point of comparison with the previous experiments (the 
other being furnished by the two trials at 60 deg. Cent.), 
thus doubly assuring the validity of the whole as ay | 
a strictly comparative series of results from the point o' 
view of gas composition (see table overleaf). 

These results furnish a good practical demonstration of 
the influence upon the chemical interchanges in the pro- 
ducer of the ive lowering of the temperature of 
the incandescent fuel (carbon) by the ual increase in 
a of steam added to the blast. The theore- 
tical aspects of the subject were fully discussed on pages 
127 to 132 of our previous paper, to which the reader may 
be referred. Briefly, the influence of successive incre- 
ments of steam, with consequent lowering of the tem- 

ature of the incandescent fuel, is that the reaction 
+ 20H, = CO, + 2H, comes more and more into play 
at the expense of the reaction C + OH,=CO + Hy, 
and the equilibrium pvint of the reversible reaction 
+ OH, = CO, + H,shifts more and more towards the 
right hand. The reversible reaction 2CO — C + CO, is 
also similarly affected. In accordance with these theo- 
retical predictions, we find that successive increments of 
steam in the blast increase the percentages of carbon 
dioxide and hydrogen, but reduce the ery of 
carbon monoxide in the resulting gas. Thus, to quote 
the two extreme cases, the result of raising the steam- 
saturation temperature from 45 deg. to 80 deg. Cent. in 
our experiments was to increase the proportion of carbon 
dioxide in the gas something like six-fold, to double the 
percentage of hydrogen, and at the same time to halve 
the content of carbon monoxide. 


APPENDIX II. 

Note on the Possible Changes in the Composition of Pro- 
ducer-Gas in Passing through the Hot Regenerators of a 
Furnace through the Operation of the Reversible Reaction 
CO + OH, = CO: + He. 

In considering the application of producer-gas of any 











given composition to furnaces working on the regenera- 
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ComPABISON OF New AND OLD TRIALS or Gas PRODUCERS. 





Average depth of incandescent fuel .. ee 


Average rate of gasification (day-shift) per} 
hour per producer... ee ss 


|—_—— 


Steam saturation temperature 


New Triats. 


6 In. 
eer. 


| 
| 
oe 


Previous TRIALs. 
7 ft. 


11.5 cwt. 





45 Deg. 50 Deg. 55 Deg. | 60 Deg. 70 Deg. | 60 Deg. 65 Deg. | 70 Deg. | 75 Deg. 80 Deg. 























Carbon dioxide 2.35 250, 440! 510) 925 6.25 695 9.15 1165 18.25 
Carbon monoxide .. 31.60 30.60 28.10 | 27.30 20.85 27.80 25.40 | 21.70 18.35 16.05 
Percentage Hydrogen oe oe ++] 11.60 12.35 15.45 15.50 19.75 16.60 18.30 19.65 21.80 22.65 
composition of, Methane - . ++| 8.05 3.00 3.00 3.05 3.45 3.35 340, 3.40 3.35 3.50 
the gas |" itrogen --| 51.40 | 61.55 49.05 49.05 46.70 47.50 45.90 46.1) | 44.85;; 44.55 
| ‘ | | 
Total combustibles ..| 46.2 45.95 46.6 45.85 44.05 47.25 47.10 44.75 43.50 42.2 
Calorific value of the ge B.T. unite (Gross | 180.0 | 178.5 180 8 178.7 175.5 | 185.6 185.4 177.5 | 172.0 | 169.5 
per cubic foot at 0 deg. Cent. and | | 
760 millimetres .. ee és Net ..| 170.5 168.7 169.1 166.9 161.0 | 173.0 172.0 | 163.3 157.3 154.3 
Yield of gas, cubic feet, at 0 deg. Cent. and 
760 millimetres per ton coal.. Pe .-| 183,700 182,600 132,700 | 135,000 138,250 134,400 | 141,450 145,800 147,500 
Steam added to blast, pounds per pound coal) 0.2 0.21 0.32 0.45 0.45 0.55 0.80 1.10 1.65 
all all all 76.0 | 87.0 80.0 6L.0 52.0 40.0 





Percentage steam decomposed 





tive principle, the question of the possible operation of 

o reversible tog vg Be i gh ye + Hy ones 

the passage of the thro e hot regenerators 

should not be ontaaad. Tt is well known that the 

state of dynamic — in a system con 
n 


what in passing through the gas main, we shall assume 
for the purposes of calculation that it would enter the 
furnace regenerator saturated with moisture at 40 deg. 
Cent. On this assumption, and applying Hahn’s value 
for K at 1100 deg., it is easy to show that the gas had 


hydrogen, steam, and oxides of carbon depends upon 1 a attained the equilibrium condition during its 
the relative proportions of the four constituents and (2) passage through the regenerator (see preceding table). 
the temperature. In general, the state of equilibrium | The striking agreement between the figures in the 


e any given temperature is defined by the expression 


ash a * = K, or, in other words, ab any given tem- 
2 3 
rature the system assumes, or tends to assume (accord- 
ing to the time allowed), a state of equilibrium such that 
the product of the concentrations of the carbon monoxide 
and steam bears a constant ratio K to the product of the 
concentrations of the carbon dioxide and nydecgee. 
According to the experiments of Oscar Hahn, the 
values of K between 1086 deg. and 1205 deg. Cent., which 
may be taken as approximating to the temperatures of 
the hottest parts of a regenerator, only vary between 
1.95 and 2.10.* Assuming the correctness of results, 
the value of K at these tem tures may, for all prac- 
tical purposes, be taken as 2, This means that during 
the of a gas containing steam, hydrogen, and the 
oxides of carbon through’a regenerator whose highest 
temperature lies between the above limits, there will 
always be a tendency for the system to assume the condi- 
tion of dynamic equilibrium defined by the expression 


x OH: — 9 and that this tendency will be the more 


CO, x Hy 
marked the greater the dive’ ce of the initial system 
from the equilibrium state. It follows, therefore, that a 
gas initially rich in hydrogen and carbon dioxide, but 
comparatively deficient in carbon monoxide aud steam, 
will exhibit a marked disposition to change in the direc- 
tion of the equilibrium point—i.¢., in the direction 
CO, + H, —»CO + OH. : 
At present we have little definite knowledge concerni 
the rapidity with which equilibrium would be establish 
in such a system at 1100 deg. to 1200 deg. Cent., but there 
are not wanting indications that the time required is com- 
parable with that occupied by the ge in passing through 
the regenerators of a furnace. Mr. John H. Darby, in the 
paper which he read before this Institute in 1896, on 
**Mond Producer-Gas Applied to the Manufacture of 
Steel,”+ gave some remarkable figures relative to the 
change in the composition of the gas during its ng 
through the erator of a steel furnace. From the 
figures tabulated on page 11 of his — it appears that 
the changes in the percentages of hydrogen and the oxides 
of carbon were as follow :— 
Entering the Leaving the 


Regenerator. Regenerator. | 





Per Cent. Per Cent. | 
Carbon dioxide .. te oe 17.8 10.5 
Carbon monoxide A 10.5 21.6 
Hydrogen .. _ ‘ 24.8 17.7 


With regard to the hygroscopic condition of the gas | 
Mr. Darby states that it left the scrubber at a tempera- | 


The Equilibrium of Carbon Gases. 





B. 
Gas after Attainment of 


| 

A. 
Gas entering the Rege- 
Equilibrium at 1100 deg. 


| rator at 40 deg. Cent. 


| Dry Gas. Moist Gas Moist Gas. Dry Gas. 





per cent. partial pressures, partial pressures per cent. 
| in millimetres © in aa aanens 


CO, ..| 178 125 10.2 
co ::| 105 74 133 20.6 
Hy | 24.8 175 116 18 
H,0 = 55 14 : 


eel 
| 


; | equi ibrium condition at 1100 deg. 
probably be a marked tendency to increase the carbon 


ture of about 50 deg. Cent., passing direct into the gas | 
main leading to the various points where it was to be con- | 
sumed. As its temperature would probably fall some- | 





* Zeitschrift fiir Physikalische Chemie, 1903, vol. xliii., | 
page 705; vol. xliv., page 513. 
+ Journal of the Iron and Steel Institute, 1896, No. 1, 
pages 1 to 26, 


fourth column and those given by Mr. Darby for the 
composition of the leaving the merator leaves 
little room for doubt but that equilibrium had been 
attained, or nearly so, in his experiments. 

It may, therefore, be of interest, from the point of view 
of furnace work, to inquire how far the compositions of 
the gas obtained at various steam-saturation tempera- 
tures during our trials differ from systems in equilibrium 
at 1100 deg., assuming the correctness of Hahn’s equili- 
brium constant for that temperature. The calculations 
are based upon the assumption that the tension of water 
vapour in the gas entering the enerator would be 
17 millimetres, equivalent to saturation at about 20 deg. 
Uent., and we have selected the gas obtained during the 
four trials carried out with blast-saturation temperatures 
of 80 deg., 70 deg., 60 deg., and 50 deg. respectively. In 
the following tables— 

Column A gives the percentage composition of the 
dry gas obtained from the producer ; 

Column A’ gives the partial pressures of the various 
constituents for the moist gas ; 

Column’ B’ gives the partial wee for the moist 
gas in equilibrium at 1100 deg. Cent. entering the 
regenerator. 

Column B gives the percentage composition of the 
dry gas in equilibrium at 1100 deg. Cent. 


Taste I. Taste II, 





| 
Trial with Steam-Satura- | Trial with Steam-Saturation | 
tion Temperature = 80 deg. Temperation = 70 deg. 


























A. Bl Bt ee A. A’. B’. B. | 
pc. = mm mm. .c. | pc. mm, om, p.c. 
13.25; 98.5 485 7 | 915 68 38 6.35 | OO, 
16.05 | 119.2 | 169.2 24.4 21.70) 161 191 26.8 | CO 
22.65 168.3 118.3 17.1 | 19.65) 146 116 16.25 | Ho 
8.50, 26 26 3.75 | 3.40!) 26.25 25.25 3.55 | CHy 
44.55 331 (331 47.75 | 46.10 342.75 | 342.75 48 No 

. 17 | «67 “ “4 17 47 H,O0 
Taste III. Tape IV. 

Trial with Steam Satura- Trial with Steam Saturation 
tion Temperature =60 deg. Temperature = 50 deg. 

A. A’. B’. B. A. A’. B’. B. 

p.c. | mm, mm. | pc. pc. mm. mm. .C. 

6.10 38 28 | 3.55 25 18.5 19.5 2.6 CO, 
27.30 | 208 213 | 29.10 30.6 227 | 226 30.4 CO 
15.50} 115 | 105 | 14.85 12.35 92 93 12.5 He 

8.05 | 226) 226) 310 8 | 225] 26) 8 CH, 
49.05 | 364.4 | $64.4, 49.9 51.55 383 383 51.5 | No 

| 7 27 | .. i: Ae ne Hy 





| From these figures it would appear that the gas ob- 
| tained with a steam saturation temperature of 50 deg. 

would undergo no change in passing through the regene- 
| rators—a further argument in favour of its suitability for 
| furnace purposes. In the case of the gas produced with 
| & saturation temperature of 60 deg., the change would be 

only slight. Not so, however, in the case of the gas 


| obtai with —— steam-saturation temperatures, the 
composition of w 


ich is obviously far removed from the 
Here there would 


monoxide and steam content at the expense of the carbon 

dioxide and hy in ing through the regene- 

rators ; but whilst such a substitution of carbon monoxide 

‘or hydrogen v advantageous, the consequent 
increase in the steam content would certainly be 

detrimental from the pans ee of view. . 

i 


That these theoretical predictions are fulfilled in prac- 





tice is borne out by our own experience. Before this 
=e commenced, and when the plant was being 
wor! with high steam-saturation temperatures, gene- 
in carbon dioxide oon hydrogen, but 
in carbon monoxide, we found that, 
y cold and nearly dry to the furnace, con- 
siderable ch: in its composition occurred during its 
through the regenerators, in the sense indicated 

both ad the theory and by Mr. Darby’s results. 

After the conclusion of the trials, when the plant was 
being worked with a and somewhat inferior grade 
of fuel (‘‘ Collins’ Green beans,” ash = 6.1 per cent.) at a 
steam saturation temperature of 55 deg., supplying cold- 
washed gas (at 29 deg. Cent.) to an phere mate steel 
furnace, a series of tests’ showed that it passed through 
the regenerators unchanged, the proportions of CO., CO, 
Hp», and H,O in the gas entering the regenerators being 
nearly those calculated to be in equilbrium at 1000 deg. 
to 1200 deg. from Hahn’s numbers, as follows :— 


rating a pas Ti 
comparativ: 
when deliv 4 





} A. | B. Cc. 
| Gas Entering the | Calculated for Dry Gas Leaving 
Regenerators. 1000 deg to 1200 deg egenerators. 


| 
| Partial | Partial | 
Dry Gas.| Pressures | Pressures|DryGas.| (1) 
|Moist Gas. Moist Gas. | | 


(2) 





| 


per cent per cent 
4. 


percent’ mm. | mm. percent} 
CO. .. 4.4 32 29 4 4.6 4 
co 28 205 208 28.4 27.5 26.8 
He 14.6 107 104 14.2 16.2 15.3 
OH, ..| 38 22 2 | 38 2.2 3.1 
No | 60 368 368 4=6| «(50.4 50.5 50.4 
H20 ..| .. 6 | 2 | 





This aspect of the question, important as it undoubtedly 
is from the Ay of view of furnace practice, has hitherto 
not received the attention it deserves, and our object in 
bringing it up in connection with our present results is 
rather to indicate the necessity of further investigation 
upon it than to lay down any final conclusions as to either 
the equilibrium ratios or the time required for equili- 
brium to be established at such temperatures as prevail 
in furnace erators. Though we have no reason to 
doubt the substantial accuracy of Hahn’s values for the 
equilibrium constant K in the expression CO. - % 

2 2 
= K, their experimental determination is beset with 
many and uliar difficulties, and a careful repetition of 
his work is eminently desirable. The time-factor also 
a further investigation. : 

n our opinion the whole subject of the application of 
producer-gas under various conditions in furnace practice 
is one which calls for the active co-operation of the repre- 
sentatives of science and industry. Already, in connec- 
tion with the use of gas for power purposes, the Institu- 
tion of Mechanical Engineers, and also the British 
Association, have organised and promoted schemes of 
systematic research which wil] undoubtedly yield most 
valuable results, We venture to express the hope that, 
seeing the importance of fuel economy from the point of 
view both of the manufacturer and the community at 
large, some similar organised effort may be made to put 
the generation and applications of producer-gas in iron 
and steel works on a more systematic and scientific basis 
than heretofore. 





DEcREASED EARNINGS ON AMERICAN RAILROADS.— 
Mr. Glason Thompson, manager of the Bureau of Railway 
News and Statistics of Chicago, has recently prepared 
comparative statistics showing the earnings of American 

ilroads for the years ending June 30, 1907 and 1908. 
The figures show earnings per mile for the twelve months 
of 11,383 dols. in 1907, and 10,652 dols. in 1908—a decrease 
ag mile of 731 dols., or altogether a loss of 139,105,578dols. 

or all the rai s together. During the first four 
months the gross earnings per mile averaged per month 
1066 dols., in the second four months the monthly average 
per mile was 831 dols., and in the last four months the 
monthly average gross earnings per mile was 790 dols. 
A large rise in the ratio of operating expenses to gross 
earnings is noticeable in the second and third periods, for 
which this figure stood at 74.1 and 70 per cent., compared 
with 66.6 per cent. in the first four-monthly period. 


“‘Daity Mar.” YeEaR-Book, 1909.—The Daily Mail 
ea for 1909, otherwise known as the “‘ Little Red 
k,” published by the Associated Newspapers, Limited, 
rice of 6d., covers an extraordinary 
under the comprehensive term of 
**Qaestions of the Day.” The book is, as is well known, 
edited by Mr. P. L. Parker. The matter falls into ten 
sections, dealing with a multitude of subjects, including 
politics, travel, sociology, finance, industries, &c. In 
one section a short review of progress in aeronautics 
is given, In dealing with the performances of aero- 
planes, we think a slight error has been made in 
some cf the figures given. For instance, Mr. W. Wright 
is recorded to have flown 56 miles on September 21 in 
1 hour 31 minutes 25 seconds. This, we believe, to be 
quite correct, but it is rather surprising to find it re- 
corded, in a table immediately below, that Mr. W 
Wright, with M. Painlére asa passenger, covered 50 miles 
on October 10 in 69 minutes 30 seconds. These distances 
do not quite tally, though the fault may be in the actual 
measuring. Railway matters come in for a considerable 
amount of notice, the remarks being flavoured by nationa- 
lisation ideas, a variety of engineering matters are treated 
in popular style, and the little volume contains a great 
mass of statistical data bearing on all sorts of subjects. 


at the moderate 
amount of groun 
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‘‘ENGINEERING” ILLUSTRATED PATENT 
RECORD. 


Compitep sy W. LLOYD WISE. 
SELECTED ABSTRACTS OF RECENT PUBLISHED SPEOIFI- 
OATIONS UNDER THE AOT OF 1907. 

5 , Presi Specifioats acento atuted 
Me ee fe Lae float is not 
illustrated. 
Where inventions are 
éc., of the Comm: 
Sale 


ing is 
An son may, at any time within two months from the date of 
i adewtnemnt the of a Complete Specification, 
ive notice at-the Patent O of opposition to the grant of a 
atent on any of the y in the Act. 


AGRICULTURAL APPLIANCES. 
13,407. 
«T. 3 Gee, 


Agar Cross and Co., Limi London. 

Buenos Ayres, Argentine.) Thr: o es. 
(1 Fig.) June 24, 1908.—This invention relates to swinging 
stackers for conveying and stacking the straw and residues from 
thrashing-machines and maize-shellers, and the invention has for 
its object to provide improved means for closing in the lower 
portion of the stacker where the straw and residues are delivered 
from the thrashing-machine, the said means serving as a protec- 
tion from the wind, so that the straw and residues are prevented 
from being blown away from the elevator, and at the same time 
serving to direct the straw, &c., into the elevator. According to 
the invention, two curtains are provided, one at each side of the 
machine, the said curtains being suspended from an iron r 
bent in the form of a semi-circle, and secured at its ends to the 
frame of the thrasher, and being composed of canvas or like sec- 
tions. a@ is an iron rod bent to a semi-circular form at the end a! 





> 





faao7 © 


and secured to the thrasher, and from the said rod a the curtains 
are suspended ; b and care brackets for supporting the rod a; 
d is a horizontal extension beam of the thrasher, to which 
beam the bracket b is secured; e is the framework of the 
thrasher ; f, f represent the canvas or like sections of the side 
curtains ; A is one of the vertical supports to which the outer 
vertical edges of the curtains are secured ; i is the lower revolv- 
ing framework of the stacker, to which the supports A are 
fastened ; j, j are vertical iron bars secured to the canvas or like 
sections f of the curtains; & is the inner vertical edge of the 
curtain which is secured to the thrasher ; / is the elevator box of 
the stacker. It will be seen that the rod a is secured at both ends 
to the frame of the thrashing-machine, and the remaining por- 
tion is left free for the curtains to slide upon. The vertical 

j, ) keep the curtains hanging straight and at the same time pre- 
vent the curtains from being forced open by the straw when it 
is delivered from thethrasher. (Accepted September 23, 1908.) 


ELECTRICAL APPARATUS. 


5560. C. H. Stearn and C. F. Toyhem. London. 
Electric Lamps. [5 Figs.) March 12, 1908.—This invention 
has for its object to provide an improved construction of incan- 
descence electric lamp in accordance with Letters Patent 
No. 16,431, of 1907, whereby it it simplified and readily and 
economically made, and readily taken apart for cleaning or repair- 
ing. According to the present invention, the conductive pieces, 
which are bridged by the filaments when sound, and by a conduc- 
tive device when a filament fails, are received in a groove, or 
recess, made for them in the insulating holder, so that the said 
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conductive pieces are held in place by simply being inserted in 
the said grooves, or recess, and au insulating cover puton The 
holder consists of a disc 1 of insulating material, in one side of 
which is made a ve 2 of a depth equal to the width of the 
conductive pieces 3, which are made of springy metal, bent so as 
to form springs at exch end portion, and so also as to form parts 
{as at 4) which engage in parts 5 of the groove 2, and will hold 
oe conductive ¥ cpa 3 in — and allow of the end 

ns springing, the groove 2 being properly sha) to receivs 
the conductive pieces in a circular onthe as Slow ot their ends 





moving whilst the pieces are held in position in the ve. 
Opposite each end portion of the conductive pieces is a‘hole 6, 
these holes being for the reception of the stems on the sockets of 
the bulbs 8, the said conductive pieces 3 being formed —_ 
jections to engage notches in the said stems, these projections 
coming opposite the holes 6. The conductive pieces 3 at each 
end of the series of conductive pieces will come into contact with 
only one stem, their other ends being situated in portions 11 of 


the ve 2, which extend inwards, the said ends being respec- 
tively connected with the conductors which convey current into, 
and these inwardly-extending 


and from, the lamp, portions 11 
have the notches 5 in them for receiving the 4 of the said 
conducting-pieces, by which they are held in position. In the 
insulating 1 holes 12 are made o ite the adjacent ends of 
the conductive strips 3 for the reception of the device which is 
used to make contact between the conductive pieces when a 
filament fails. (Accepted October 14, 1908.) 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


693. Mason’s Gas-Power Company, Limited, T. 
wrieht, and A. Ho Manchester. Gas-W: 

Plant. (2 Figs.) October 1, 1907.—This invention refers to a 
tar-removing box in connection with the washing of pro- 
ducer or power-gas, and in which is a water-seal or trap for arrest- 
ing the tar, whilst allowing the gas to flow through. The object 
of the invention is to provide such box with improved means 
whereby the depth of the seal or trap may be readily varied with- 
out altering the box, and whilst the box is at work, and also 
whereby, if desired, the flow of gas may be completely shut off ; 
the box a is preferably of rectangular shape ; the lid J is held by 
bolts and aA ny Within the box, and held in grooves or between 
vertical flanges, is a partition-plate c, which lies slightly nearer 
one side of the box the other. In such plate, and near its 
lower edge, is an elongated orifice d extending across the full 
width of the plate. In one end, or both, of the box is formed an 
overflow outlet e. The — edge of the orifice d lies slightly below 
the overflow outlet ¢, whilst the bottom edge of such orifice lies 


od | a little above the floor of the box, or may extend to the bottom 


of the plate c. Alongside the plate c is another, but narrower, 


Fig.1. 
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plate g, which slidably fits the grooves in the box, and is adapted 
to move up and down against the face of the plate c. To the plate 
is connected a rodh, which at its — end is screw-threaded. 
2 rod through an opening in the lid }, and extends 
some distance above the lid. It also passes through a nut 
rotatably mounted in a stand j secured to the box-lid. To the nut 
is fixed a hand-wheel k. By rotating this wheel it will be seen that 
the nut will be rotated, and the rod A thereby caused to travel 
through the nut, and thus raise or lower the plate —— to 
the direction of rotation. With the box filled with water to the 
level of the overflow outlet, the top of the orifice d will 
normally constitute the minimum depth of seal. To increase such 
seal the plate g will be lowered until it ly covers the orifice d, 
the d of seal varying with the tion of the plate. To close 
the passage for the gas entirely the plate g is lowered until its 
meets the bottom of the box. In Fig. 1 the plate g is shown 
in its lowermost position ; in Fig. 2 in a median tion. The 
lower edge of the plate g is serrated, to cause the gas to be broken 
up into streams, and thus be more effectually made free of tar, 
the depth of the serrations a such that when the plate is 
fully closed down the lower part of the plate c covers the serra- 
tions. (Accepted October 1, 1908.) 


21,838. Mason’s Gas-Power Company, Limited, 
and T. Wright, Manchester. Gas-Producers. [2 Figs.) 
October 3, 1907.—These improvements refer to power-gas 


pro- 
ducers in which two or more producers are arranged side by side 
and formed in with each other, and in which the grate of 
each is set at an angle to a line drawn from centre to centre 
of the producers. The objects of the improvements are, first, to 
provide a larger grate area than heretofore without inc: the 
distance between the wall of the producer and the sides of the 
grate, and, secondly, to supply two blowers, one at each end of the 
grate. Each producer ais of oval outline in transverse cross- 
section, and the grate 0 is arranged in the direction of the major 





axis, asshown. In thus making the producer it enables a longer 
grate to be used without the sides of the producer being any 
further removed from the grate than they are when the grate is 
shorter and used in a circular producer of smaller dimensions. 
The major axes of the oval formation or cross-section of the pro- 
ducers are arranged at an angle with a line drawn from centre to 
centre of the producers, so that both ends of the b are 
accessible. To each end of each grate b is applied a blower c, as 
shown. To the front and rear sides of each producer a is applied 
a door d for pokering purposes, &c. Where they impinge or 
unite, the two producers @, @ are built integral, and their metal 
casings are united to each other, and so formed that they help to 





resist any tendency of the producers to bulge at the point of con- 
nection. The grate 6 is preferably of inverted Y shape, and lies 
over a water-sealed or which is at right les to 
the longitudinal axis of the grate. (4 October 14, 1908.) 
1764. B. Talbot, Middlesbrough. Gas-Producers. 
(1 Fig.] January 25, 1908.—This invention relates to gas-pro- 
ducers of the class having stirring-arms, and consists in suspend- 
os stirring-arms from the upper —_ of the producer and 
ro ting them in the top or carbonic oxide zone of the producer. 


In the drawing, 1 indicates the water-trap, 2 the air inlet, 8 the 
lower or carbonic acid zone formed of unlined metal and sprayed 
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with water from pipes 4, to keep it cool and prevent clinker 
adhering vo the inner walls ; 5 the lined upper or carbonic oxide 
zone, in which the fuel will give off its volatile gases; 6 the 
stirring-arm carried by hollow shaft 7 supported from above and 

dapted to be rotated in any convenient manner. By this means 
the drawbacks accompanying the use of a cooled central shaft 
immediately in the mass of fuel at the lower part of the pro- 
ducer are o (Accepted Ovtober 14, 1908.) 


MOTOR ROAD VEHICLES. 
Ez. W. Lewis and the 
Ra- 


Manufacturing Compony, idsatted, Coventry. 

diators. [2 Figs.) — 1 18, 1908.—This invention relates to 
radiators or condensers for use on motor-vehicles, and has for its 
object to provide an improvement in radiators of the type 
described in prior Specifica' No. 23,502, of 1907. In the prior 
specification flat tubes con: g the top and bottom tanks are 
described and illustrated. It is stated that these tubes may be 
arranged in two or more rows, inclined in different directions, as 
is preferable in radiators of considerable depth from front to 
back. The object of this invention is to provide other methods 
of arranging the tubes connecting the top and bottom tanks, 


Fig.t. 2 


4. 
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Fig.2.8 
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which shall be as efficient as, and in some cases better than, the 
arrangements described in the prior specification. According to 
this invention, the flat tubes are continuous from the front to 
the back of the radiator, being bent any suitable number of times 
from the front to the back of the r arranged all in the 
same “> otherwise. In Fig. 1, each tube is bent in two direc- 
tions. e tubes may be in the same manner 
throughout the width of the , or they may be arranged 
symmetrically in sete on opposite sides of a line A B, which may, 
or may not, be the centre line of the radiator. In Fig. 2, the 
tubes are bent in three directions, being of zigzag formation from 
the front to the back of the radiator. (Accepted October 7, 1908.) 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 
6061. G. Mellis, 
i 












































a Leeds. Multiple-Spindle Lathes. 

Figs.) November 22, 1907.—This invention relates to multiple- 
spindle lathes and like machines, its object being to provide 
means for intermittently rotating the turret-head. The work- 
carrying spindles are driven by the central driving-shaft 1, and 
carried in bearings in the turret-head, which is rotatably 
mounted in the head-casing. A cam-shaft 7 is disposed below the 
turret-head. 13, 14 are gear-wheels, by means of which the 
spindles are driven from 1, and 39 indicates a feed- 
jeeve in each spindle, having a disc 40 keyed thereto at the rear 
of the turret-head, 40 being capable of successively 
engaging a segmental 41in a longitudinally movablemember 
42 as the turret-head i@ intermittently rotated, whereby the 
sleeves 39 are successively reciprocated in order to operate the 
feed mechanism. The intermittent rotation of the turret-head 
is effected as followa:—A- pinion 50 is loosely mounted on the 
cam-shaft 7 at the rear of the machine, and is connected by gear- 
ing to a circular rack 52 attached outside the turret-head. In 
the outer face of the loose ion 50 there is formed an annular 
concentric recess 58 in which there is situated a divided spring- 
ring 54. A wheel 55 is keyed to the cam-shaft 7 adjacent to the 
loose pinion, and a pin 56 passes through a hole therein, and has 
one end between the two ends of the spring 54. This pin 56 is 
so shaped, as to that part which is between the ends of the spring- 
ring, as to form a cam member 57 having varied transverse 
dimensions, and is round as to that part which fite the hole in 
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the wheel 55 keyed to the shaft. Beyond this wheel 55 the pin 
56 has rigidly connected to it a projecting arm 58 adapted to 
come into contact with a fixed segmental cam-piece 59 concentric 
with the cam-shaft 7 secured to the frame of the machine in such 
a position that when the arm 58 comes into contact therewith the 

in 56 is sufficiently rotated to expand the spring-ring 54, and so 
ock the loose pinion 50 to the fixed wheel 55 on the cam-shaft, 
the result being that while the arm 58 is in contact with the fixed 
segmental cam-piece 59, the turret-head will be rotated. us, 
when the parts are in the position shown in Fig. 1, the turret- 


head is just commencing to turn and will rotate until the next of 
the discs 40 makes engagement with the segmental recess 41 in 
the member 42. As soon as the arm 58 leaves the cam-piece 59 
the rotation of the turret-head is oan, and the divided clutch- 
ring 54 is carried idly round its recess in the gear-wheel 50 by the 
revolving cam-shaft, until the operation is repeated by the arm 58 
again meeting the cam-piece 59. Hence the length of the seg- 
mental cam-piece 59 governs the amount of rotation of the turret- 
head, which may consequently be varied as desired by replacing 
the cam-plece 59 with another of different length. (Accepted 
October 14, 1908.) 


RAILWAYS AND TRAMWAYS. 


23,129. C. C. W. Simpson, W: Brakes. (2 Figs.) 
October 19, 1907.—This invention has for its object improvements 
in brakes for railway vehicles operated by means of a wedge 
device. By the present invention the handles are so arranged as 
to be on the cross-cornerwise principle, but independent the one 
of the other, so that while the brake can be put on by either of 
the brake-handles, it can only be released again by moving the 
handle by which the brake had previously been put on. In carry- 
ing out the invention, a horn-plate A is arranged with grooves on 
both sides of it, the grooves being formed by angle-irons secured 
thereto. Sliding between the grooves so formed on each side 
of the horn-plate A is a wedge ©, C!. Both of these wedges 
©, Cl have outwardly-projectiog lugs thereon. The brake handle 
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supply of fluidat high pressure, and the chamber 3 is connected | a billet by tools or by machining a forging. The ends to be sub- 


by means of a pipe 4 to the apparatus ted to receive the fluid 
at a reduced pressure. The piston 5 is adapted to move within a 
cylinder 6, and is connected toa valve 7 controlling communica- 
tion between the high-pressure chamber 1 and the low-pressure 
chamber 8. The valve 7 is provided with ports 8 and 9 to permit 
the fluid at ae praee in chamber 1 to flow into the chamber 
10 on the underside of the piston 5. The chamber 1 is also con- 
nected by means of the pp 11 to the top end of the cylinder 
6. Ascrew 13 permits of regulation of the flow of fluid passing 
through the passage 11. The pilot valve is of the piston-valve 
type, and comprises a piston 14 adapted to move in a cylinder 15 
connected at its upper end  ! means of a passsge 16 to the low- 
pressure chamber 3, and at its lower end by means of a port 
21 to the atmosphere. The piston 14 is adapted to be moved 
towards the upper end of the cylinder by springs 17, 17 —— 
from arms 18, the said springs being capable of being adjusted 
according tothe pressure of fluid which it is desired to obtain on 
the low-pressure side of the reducing valve. The lower extremities 
of the springs 17, 17 are attached to a cross-piece 19 pivotally con- 
nected toa rod 20 bearing against the underside of the piston 14 
and tending to maintain the said piston in its uppermost position 
in its cylinder. The upper end of the piston 14 is provided 
with a projection 22, having an annular groove 24 and adapted 
to control communication between the e 16 leading to the 
hamb 23 leading to the upper end 





low-pressure 3, and p 
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of the Shear 6. The piston 14 and the projection 22 are given 
a considerable range of movement, so that in case of breaking of 
either or both of the springs 17, the said piston will move to the 
bottom of the cylinder, thereby establishing a clear communica- 
tion between the passage 23 and the passage 16. The operation 
of the valve device is as follows :—Fluid being admitted to the 
chamber 1 passes through ports 8 and 9 and acts on the lower 
side of the piston 5. Simultaneously fluid will pass through 
channel 11 to the chamber 6 and act on the upperside of piston 5. 
The pressure, however, on the upper side of the said piston will 
not be as great as that on the lower side, by reason of the leakage 
through passage 23 and cavity 24 of the pilot valve into the low- 
pressure chamber 3. Owing, therefore, to the preponderating 
pressure on the lower side of piston 5, the valve 7 will be raised 
and fluid will flow from the chamber 1 to the low-pressure 
chamber 3. If the valve 7 is opened to such an amount that the 
pressure in chamber 3 rises above the desired maximum, the piston 
14 will be forced down against the resistance of spring 17 and 
operate the pilot valve to cut off the channel 23 from the chamber 
3. This will cause the pressure to build up on the upper side of 
piston 5, whereupon the valve 7 will be moved s9 asto restrict the 
flow of fluid from the chamber 1 into the low-pressure chamber 3, 
On a fall of pressure in the chamber 3 the piston 14 will rise, and 


| the pilot valve will be operated to bring the chamber 3 into com- 


| Stop-Valves. 


| accordin, 


| munication with the channel 28 and relieve the pressure on the 


upper side of piston 5. (Accepted October 21, 1908.) 


236. H. H. Mulliner and P. E. Spraggett, Coventry. 
{2 Figs.) January 4, 1908.—This invention 
relates to the manufacture of chests for stop-valves, and is 
rimarily distinguished by the closing or gathering in from a 
ger diameter to a smaller diameter of the inlet and exit ends, 
so as to reduce the diametera thereof at these parts, and enable 
standard-sized coupling flanges to be fitted. The production, 
to this invention, is as follows :—A solid billet or short 
bar length of approximately the length or diameter of the chest 
is well heated, and, while held within suitable dies, operated 
upon from its end, by moving punches or tools which are so shaped 


| as to displace the metal of the interior in a manner hollowing out 


E on one side of the vehicle engages directly between the lugs of 
the wedge C, while a crank-arm on a rock-shaft G (operated by | 
the handle H on the other side of the vehicle) engages with or | 
between. the lugs on the wedge ©!. The brake-rods H! are | 
divided or bifurcated at the ends which come in contact with the | 
wedges O, C!, so that they pass on both sides of the horn-plate A. | 
It will be ol)vious that the brake-rods H! can be forced apart | 
by the depression of either of the wedges OC, C!—that is to say, | 
by the operation of either of the handles E, H above described— 
and that the depressing of one of the wedges will in nowise affect 
the other wedge, and therefore the Operation of one brake-handle 
E will not affect the other brake-handle H, as the two are entirely 


independent. (Acceptea October 21, 1908.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. | 


26,814. H. E. Edwards, London. Pressure-Reduc- | 
ing Valves. (8 Figs.) December 4, 1997.—This invention 
relates to pressure-reducing valves, and has for its object to con- 
struct an improved device of this kind, which is so arranged that 
when any failure occurs of the springs or weights determining the | 
reduction in pressure, the valve will remain open and permit fluid 
to pass away with only a small reduction, if any, in pressure. | 
The chamber 1 is connected by means of a pipe 2 to the main | 








the billet or length, and leaving in the middle of it a solid wall or 
diaphragm which divides the piece into two c»mpartments, and 
provides a seating support for the valve-head. In such produc- 
tion the internal and external diameters of the ends, each side the 
dividing wall or dia hragm, are Jarger in diameter than necessary 
in order to obtain the necessary area in the chest just underneath 
and above the seating support, which transversely only gives the 
area of about half the internal bore, and therefore, according to 
the present invention, by a subsequent process the hollowed-out 
and internally-shaped piece is closed or gathered in at each end 
by a subseq tion, with closing tools to size the end 
openings relative to the valve-seat openings and the parts 
adjacent. The piece (Fig. 1) may be produ either by shaping 








sequently closed or gathered in are represented at @ and c, the 
solid wall or diaphragm dividing the chest or box and forming a 
seating support at d, and a sleeve for the valve-gear at ¢, and it 
will be understood that the areas of the parts fand g above and 
below the seating support are only about half the internal areas 
of the ends @ and c, which ends are too large, but are so made 
for convenience of manufacture, whether by machining, or forging, 
or punching a billet. The said ends are also too large for the 
usual sized coupling flanges. Now, referring to ~ 2, it will be 
seen that the ends a and c are closed or gathered in to a lesser 
diameter internally and externally, bringing the same to the 
proper size for an inlet and exit comparatively with the areas of 
the parts f and g, and for standard-sized coupling-flanges h to be 
fitted to them. This closing or gathering in is performed by any 
suitable tools and operations. (Accepted September 80, 1908.) 


10,446. W. Foden and the United Kingdom Self- 
Aaj Anti-Friction Metallic Packing Syndi- 
cate, ted, Liverpool. Metallic Packing. (5 Figs.) 
May 14, 1908.—This invention relates to metallic packing, and 
consists in providing the neck-bush and spring-ring with over- 
la ping extensions fitting cylindrically, and so arranged that. 
whilst relative axial movement between the bush and the ring is 
permitted, the steam which passes between the rod and the neck- 
ring, and assists the spring ey in setting up the wearing 
rings, is prevented from passing at full pressure into the interior 
of the stuffing-box. 1 is the rod to be packed, 2 the stuffing-box,. 
and 3 the gland. The neck-ring 5is of special construction, anct 
has a spigot which fits into the spring-ring 6; this spigot is 
recessed to take the spring 7; one face of the spring-ring is accu- 
rately faced, preferably toa ——— surface struck from a point 
o on the centre line, which is the approximate position of the 
position when the connecting-rod is in the position of maximum 
obliquity. The cone-ring 8 is accurately faced to fit the face of 
the spring-ring, and enters the main sleeve-ring 9 ; one face of 
the latter is accurately faced to a spherical surface struck also 
from the point 0, and the overlapping lip of the gland 3 is faced 
to fit this face. The main sleeve is coned internally, and against 
this cone the wearing-ring 10 fits ; next to the ring 10 the reverse 
cone-ring 11 is lecated ; this latter ring has an auxiliary sleeve, 
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in which the second wearing-ring 12 fits, the outer coned surface 
of this ring being in contact with the coned end of the cone- 
ring 8. The outer surface of the spring-ring 6 preferably 
fits the interior of the stuffing-box. e action of the pack- 
ing is as follows :—The spring 7, which is initially compressed, 
transmits pressure through the spring-ring 6 and the cone 
ring 8 to the wearing-ring 12; this pressure is further transmitted 
through the reverse cone-ring 11 to the wearing-ring 10 ; the axial 
pressure of the spring is also transmitted through the wearing- 
rings to the main sleeve and serves to keep the face of the mala 
sleeve-ring in contact with the overlapping lip of the gland. It 
will be seen that the spring pressure is assisted by the steanr 
pressure, for the latter pressing on the inside face of the spring- 
ring augments the spring pressure and serves to maintain the 
joint at the two f joints, the firstly-mentioned joint tends to 
prevent the access of steam into the outer part of the stuffing- 
box, whilst the fit between the spigot or the neck-ring and spring- 
ring 6 tends to stop the steam passing, by this path, into the outer 
part of the stuffing-box; should the steam enter by any means 
into the outer part of the stuffing-box, it is preven from escap- 
ing to the atmosphere by the second faced joint. The axial 
pressure of the spring augmented by the steam pressure is 
used by the cone-ring and reverse cone-ring to p omnes the 

ctober 14, 


ca 
wearing-rings, as they wear, on to the rod. (Accepted 
1908 ) 





MosaquitTo-Trap.—The Allgemeine Electricitiits- 
Gesellschaft, of Berlin, have brought out a mercury- 
vapour lamp, in which the mercury is enclosed in a quartz 
her instead of the usual glass one. The quartz tube is 
from 2? in. up to 6 in. long, and is tipped automatically to 
start the arc when current is switched on. The lamp is 
something like the Nernst lamp in external form, the 
solenoids for tipping the tube, and the resistances for 
steadying the light, being contained in the casing above 
the globe. It is said that the light from the quartz tube 
is exceedingly rich in ultra-violet rays, which cause in- 
flammation of the skin, and intense pain in the eyes if 
exposed to them for only a few seconds. For this reason 
the lamp should never be used without a glass globe, 
which cuts-off the ultra-violet rays. These ultra-violev 
rays, it is said, kill all flies, moths, mosquitos, &c., coming 
within their range, and the lamp is supplied for this 
purpose fitted with a special globe, transparent to the 
rays. The A.E.G. Electrical Company, of Caxton House, 
Westminster, are the agents for the lamp, which is made 
in three sizes, taking 4 amperes at 110 volts to 2.5 amperes 
at 220 volts. A life of 2000 hours is claimed. 


THE END OF THE EIGHTY-SIXTH VOLUME. 
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A Veling and Porter, 


Rocuestsr, Kant, 
and 72, Cannon Street, Lonpox, 


STEAM ROLLERS. ROAD LOOOMOTIVES. 
STEAM CULTIVATING MACHINERY. 
CEMENT-MAKING MACHINERY. 


A. (F. Muntord LL 


CULVER STREET WORKS, COLCHESTER. 
On ADMIRALTY AND Wark Oprricsz Lists. 
ENGINES for Torpedo Boats, Yachts, Launches. 
BOILER FEED PUMPS. 

See Illustrated Advertisement, page 50. 

PATENT WATER-TUBE BOILERS, 
AUTOMATIC FEED REGULATORS, 


And Auxiliary Machinery as supplied to the 
Admiralty. 2179 


-) ames Russell & Sons, Ltd., 
Crown Tuss Wores, WEDNESBURY. 
IRON and STEEL TUBES, and yx 
STEAM MAINS. .OOOKS and VALV. 
TRAMWAY and TELEGRAPH POLES, &c., &. 
WAREHOUSES : 
Lonpon - + + 108, Southwark Street, 8.E. 
MancusestaR - 83, King Street West. 
BinminenaM - 114, Colmore Row. 
Lgrps , Mark Lane, Briggate. 


Johnson & Phillips, Ltd., 


TELEGRAPH, ELECTRICAL, and GENERAL 
ENGINEERS and OABLE MAKERS. 

14, Union Dourt, E.0. | Works, Charlton, Kent. 
Makers of hinery, &., for complete equipments 
of Oable tories aud’ Vessels. Electric, Light 
A us of all kinds. Arc Lamps. Electric eA 

ion of Power Plant. Oables and Wires, 
Nat. Tel.: 


‘Steam Launches. 7a*42ehi, 

Watiine Works, 
Kawar d Hay €8, sToNY STRATFORD. 
SMALL TUGS and LAUNCHES in IRON and 
STEEL. Machinery constructed for boats built abroad. 
Simple or a London Office : 9, Bridge St., 
Westminster, 8S. See Illustrated Advt. each an 
2174 


(iraig & & Donald, Ltd., Machine 


TOOL MAKERS, Youmecen, near Glasgow. 
For class of Machine Tools see our Illustrated 
advertisement every alternate week. 9206 


(\ableway (Travelling, Steam- 


driven), span 800 ft., load 4 tons, never used ; 
5 ton STEAM (Scotch) DERRIOK, new; HAND 
DERRICKS, all sizes; new ELECTRIC PORTABLE 
ORANE, 2 tons at 23 tt, 8 tons 15 ft. radius.—JOHN 
M. HENDERSON & CO., Aberdeen. 


[lank Locomotives, 4 or 6 


wheels coupled. Specification and workman- 
ual to Main Line En — ‘pply to R. & W. 
HORN, LESLIE & OC gineers, New- 
castle-on-Tyne. 8938 








for same. 


9220 

















See Advt. ae aa page 83. 





K J. Davis, A.M.1.MECH.E., Great 
. Rastern hosd. Stratford, E. Phone : 1350 East. 
‘el.: “ Rapidising, London.” Gas Engines and Suction 
Punts Inspections, Tests, and Reports. Anthracite 

Coal Analysed. Advice on all Gas Engine ——— 
9216 


RAILWAY CARRIAGES, TRAMWAY CARS, &c. 


He. Nelson & Co. [4 


Tue Giascow Rouse Srock anp PLANT Works, 
MOoTHERWELL. 3383 


Feller, Horsey, Sons & Cassell, 


Auctioneers’ Valuers and Surveyors of MIL’ 
and MANUFACTORIES, PLANT and AOCHINERY, 
WHARVES and WAREHOUSES.— Gentlemen seeking 
Manufactories, Wharves, Wareh: Waterside or 
ee Works, Sites, or or Commercial Property of any 

ion are invited toinspect Messrs. Fuller,Ho 
Sons & Casseli’s REGISTER, where they will ged pay: 
ticulars of practicrily all the principal Properties that 
are in the market, and some of the better class Pro- 
perties whic h hare » exclusively in their hands. 1834 


(ranes.— Electric, Steam, 
mie fe and Sas? 

f all types and si 

GEORGE. RUSSELL & 











OO., Lr 
Motherwell, near ec <3 


elegrams—‘‘ Cylinders, 


” s900 
Weed “Steel Tubes 


for Water — Fn aay heatera, 


Shafting, Boa Re Dor tate 8179 





without ).  Hand- 
+ | TOOLS for SHIPBUILDERS & BO 





arrow & Co., Ltd., 


tS SHIPBUILDERS AND ENGINEERS, 
ASGOW (formerly of Pop.ar, LONDON N.) 
oePeEDs UP TO 40 MILES AN HOUR. 
PADDLE OR SOREW STEAMERS OF 


Exceptional Shallow Draught. 


VESSELS PROPELLED BY STEAM 
Turbines or 


Internal Combustion Engines. 


{ MULTITUBULAR AND 
(Sochran OROSS-TUBE TYPES. 
See page 56. 


Boilers. 


\ Josper & Co., Ltd., 
Broap Street, PORTSMOUTH. 
GOLD MEDAL for Oil Engines for ones, ee 


and ~~ = using Paraffin. 1 
Send for Lists. See Illus. Advt. p. 85, March 15, 1907. 


Forrest & Co., Ltd., ye aa 


And 22, Brurrer Street, E.C, 
SHIP, YACHT, LAUNCH and BOAT BUILDERS 
and ENGINEERS. See Illus. Advt. last week, p. 26. 


(ranes! (yranes! (Jranes | 
Butters E Brothers & Co., 
ASGOW. 


Makers of all kinds a Steam, Electric, and Hand 
Power Cranes. 
Catalogues and Prices on ‘application. 9006 


See Illustrated Advertisement page 71, Dec. 4. 


Od 8759 





Od 4749 














ocomotives in Stock.— 
KERR, STUART & CO., L1>., have in stock 
or in an vance state of progress at their 
California Works, Stoke-on-Trent, a large number of 
LOCOMOTIVES, with cylinders from 5 in, to 15 in. 
oe (inclusive), for all ga from 18 in. to 
4 ft. 84 in. teat Pace no KERR, ART & CO., Lrp., 
1, Brotd Street 


irth’s 


Please refer to last week's Advt. page 32. 


9337 S tee a 
Kevard's Air Pumps.—Two 


irs of 30 in. diameter by 12 in. stroke 
DRY-AIR PUMPS FOR SALE, bras’ lined, 
each pair fitted with 8 in. wet pump 10 in. stroke, 


steam cylinders 30 fe. 08 15 pted for working 


2% in 
compound. In good condition, done about 2} years’ 
work. —Address enquiries and offers to AIR PUMP, 
Tue Exsw VALE Srseu Iron anv Coat Co., Lrp., Ebbw 
Vale, R.S.0., Mon. G 234 


Mining Tools, Rock- boring 


MACHINES and DRILL STEEL. 
.—THE HARDY PAT T 
Sheffield, England. 2276 


A® Firm of Engineers, having 


tion among the leadin, 
Railways, Britich, Indian and Colonial, is’ PREPAR ED 
TO CONSIDER, with a view to undertakin their 
manufacture and sale, any suitable SPECIALITIES. 
Communications, which will be treated in strict 
confidence, to be sent, in the first ce, to = 
Offices of ENGINEERING. 














stocks. Prompt delive 
PIOK ©O., Lap., 








Frank k Biddle, 6 60, ‘Newhall St., 


Birmingham, eiatebn the DEVELOPMENT 
of INVENTIONS and Exp.orration and Sauk oF 
Patent Rients. OCompany Work. Telegraphic Ad- 
dress : “Royalties, Birmingham.” Telephone No. : 2898. 





1s A. Bicbuyck, Gentbrugge— 


igium, is OPEN TO PURCHASE all 
kinds of old Ships Tubes and old Wrought & Oast Iron. 


[The Edwards Air Pump 
SYNDICATE, Lrp., 
8, Crown Covert, Ovp Broap Streer, 


, EC. 8 
For Illustrations see page 98 in our issue of Dec. 4. 


’| Ballast Wagons for Sale or 
HIRE. 
HURST, NELSON & OO., Lrp., 
MOTHERWELL. 








9162 





team Hammers (with or 
-worked or self-acting 
ILERMAKERS. 


DAVIS & PRIMROSE, LEITH, N.B 9035 





arrows Patent 


‘Wiater-Tube Boilers. 


Sze ILLUSTRATED ADVERTISEMENT arrsannve 
on Paes 49, Dec. 11, AND BVERY FOURTH WERK. 


Glasgow (popper Voxpon.) 
[[tubes, Iron and Steel. 


Edwin Lewis & Sons, *° 
18 Onnee eR. Wolverhampton, 


Dewd Rollo and Sons, 
Engineers & Shipbuilders, 


ear. Liverpool. _ 


G tock Boilers. 


Over Thirty THOMPSON DISH-ENDED LANOA- 

SHIRE BOILERS, of various sizes, including 9 ft. 

3 in. diam., 160 Ibs. w.p., READY FOR OMPT 
DELIVERY 

8962 


Th for detailed Stock List. 
~) ohn Th 
Wolverhampton. 


ompson, 
[tubes and ittin 8, 
IRON AND 


Stewarts and Ljoras, Lt. 


41, OSWALD ST., GLASGOW ; 
NILE 8T., BIRMINGHAM ; and 


LONDON OFFICE—50, Cannon 8r., E.O. 
LONDON WAREHOUSE— 157, Urr. THAMES ST., E.O. 
LIVERPOOL WAREHOUSE—63, PARADISE Sr. 
MANOHESTER WAREHOUSE—34, DeANSGATE. 
OARDIFF WAREHOUSE—182, Burs 8r. 
BIRMINGHAM WAREHOUSES—Nuz 8r., SHuxr- 
corms Sr., and 10, OCoLzsuILL 87, 


See Advertisement page 33. 5748 


(Jombined At Pp, 


Condenser and Delivery Box (Benn’s Patent). 
Sole Makers: 8. 8. STOTT & CO., Hasuinepsn. 
See Illustrated Advt. last \ week. 


(larke, 


General and Electrical 
Engineers and Boilermakers, 
Gateshead. 




















(Chapman and Co. 


LIMITED, 


SPEOIALISTS IN 9175 
Ships Ausiliary Mechinery. 


| ocomotive Tank Engines 

designed and constructed b: 

MANNING, WARDLE AND OOMPA 
ne Engine Works, Leeds. 

See their i Tilustrated Advertisement page 77. 


R. Heber Radford, Son«Squire, 


ENGINEERING, IRON AND Steeu Woras 
Established) Valuers, 
Consvttine ENGINeERS, REFEREES AND ARBITRATORS, 
(Senior Partner, R. Heser Ravrorp, Mem. Inst. Me- 
chanical Engineers, Mem. Inst. Naval Architects, Mem. 
Iron and Steel Institute, Fellow Chartered Institute 
of Patent Agents.) 9475 

15, St. James Row, SHEFFIELD. 
Telegrams : “ Radford, Sheffield.” Telephone: 425, 


KING STREET, COVENT GARDEN, W.O. 


r[thomas| Kell & Son, Litho- 
&., gute every descri “| 
og es Arc CEieectural and Pictorial 
best manner. Paper Drawing, Photo-litho- 

Dewana.in tart KingSt.,CoventGarden,W.0. 043462 


[laylor & (Shallen, L4- 


Presses for Sheet Mes. 


See Advertisement page 15, 





Y, i, 
Od 2487 





{over 40 years. 








(entrifugale. 


Prt, (Sassels & Williamson, 


MOTHERWELL, SOOTLAND. 9428 


See full page advertisement, 11th Dec., page 59. 


[ismond Co Core Drills. 


SCHRAM, HARKER & 00. OO., Cannon Street. House, 
London, E.0. 
See Advertisement page 20, , 8329 


oldsworthy’s Emery, 
Emery Cloth, 
Emery Paper Dises, 
Glass Paper. ° 
8936 








MANCHESTER. 


G team Cranes, Excavators, 
Concrete Mixers, Steam Winches & Windlasees. 
J. H. WILSON & OO., Lr. ¢ 
New Works & Offices, Doox Roan, B ENHEAD. 
See large Advertisement last week, page 74. 


Tools. 


GEO. RICHARDS & ©O., Lr», 
BROADHBATH, nr. MANCHESTER, 
See Illustrated Advt. last week. 


Hes Wrightson & (o., 


LIMITED. 








achine 





9130 
See Advertisement last week page 78. 


Boiler Tubes and Pi 
ohn Marshall &. ons, 


GLASGOW TUBE WORKS, GLASGOW, 
See Full-page Advt. every éth week. 





J 


0418 





:__S Meryweather ron Oil Fuel, 


Quick Steaming Boilers (as used ‘in the cole. 
brated Merryweather Steam Fire nes all ever thé 
bey Ey pag ey ey YWEATHER 

reenwich Road, London, 8K, 9279 


Mex yat & McNaught Lid, 


S sae Works, Shepherd's Bush, W. Tele.: sae 
ELECTRO MAGNETS and AUTOMATI 

SOLENOID APPARATUS for long distance operation 

of all classes of Machinery. 9576 


Rubber 








MANUFACTURERS 


Belting 


Tar GUTTA PERCHA & RUBBER MFG, OO. 
or Toronto, LimirEp,’ 


Toronto Canada. 9158 





al-Ammoniac, Prussiate of 


POTASH, OXIDE COLOURS and CHEMICALS 
for Industrial Purposes. Enquiries solicited. 
SHARON CHEMIOAL ., Lap., Derby. 8845 


You Can’t go Wrong 
if trust odel maki: repairs to 
DAVID tb OARLA' & SONS, Mock, Engine, 


11, Fixsieston Street, Glasgow. 
They carry out the minuest instructions with my 4 
and charge most moderately. 


Gee’ S pydrePecumatic ASH Hjector. 


Great saving of labour. No noise. No dust. No 
dirt, Ashes disch 20 ft. clear of vessel. Apply 
F. J. TREWENT & PROOTOR, Naval Architect and 
Surveyors, 43, Billiter Bidgs., BilliterSt., London, £.0. 


& S Masse 

B. . a, siesta 
‘team ammers, 
Power ammers, 


2 Hi a Scews 











QUICK 





. Swe on 


DELIVERY. 
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ENGINEERING. 


[Dec. 25, 1908. 








anchester Steam Users’ 


ASSOCIATION. 
FOR THE PREVENTION OF BOILER 
EXPLOSIONS. 
9, Mount Street, MANCHESTER. 
Chief Engineer: C. E. STROMEYER, M.LO.E. 
Founded 1854 by Sir W. Farrparry. 9124 
Certificates of Safety issued under the Factory and 
Workshops Act, 1901. Compensation for Damages and 
Liabilities paid in case of Explosions. Engines and 
jlers di dandi ted during construction. 








Bo! 
Pectric Railway and Tramway 
Engineering are among the subjects taught by 
us. WRITE for FREE PROSPECTUS of these and 
other subjects. THE BRITISH CORRESPONDENOE 
SCHOOL OF ELECTRICAL ENGINEERING, Dept. 
Q, 36, Maiden Lane, Strand, London. P 907 
B Se. and A.M.1.C.E.— 
¢ Highest grade COACHING by J. H. Reeves, 
M.A. (Cantab,), A.LE.E.; T. B. Stewart, B.A., B.E. 
(Dub.); E. G. Voss, Inter. B.Sc. (Hons. Lond.); H, E. 
Covisox, A.M.I. Mech. E. — Apply, PRINCIPAL, 
General Enoinerrine Coiizer, 2, Penywern Road, 
8.W. Tel.: 915, Western. 9378 


M.1.C.E. and Stud. LC.E. 


* EXAMS. Oorrespond hing by practical 
civil engineers ; courses for afy period, fees moderate ; 
only fourand a half non-successes at last eight exams. ; 
special features for foreign candidates ; send for booklet, 
&c.—Address, P 818, ices of ENGINEERING. Ps18 

A M. and Stud. Inst. C.E. 

*EXAMS., Feb., Oct., 1909; alsofor B.Sc.,P.W.D., 
India, &c., with all Mech. and Elect. Eng. taught in 
6, 5, or 3 months’ courses by post.—Write, Prof. 
JAMIESON, M. Inst. C.E., &., Kelvinside, Glasgow, 
with stamped addressed envelope for Prospectus. 9382 


[2st C.E. and all Engineering 
Examinations.—Mr. G. P. KNO , A.M.LO.E., 
F.8.1.,&c., PREPARES CANDIDATES personally or by 
correspondence, Hundreds of successes. Courses for 
the next Inst. O.E. Examinations are about to com- 
mence.—39, Victoria St., Westminster, 8.W. Tel. No. 
1402, Victoria. 8790 


ppointments.—Intelligent 
men, over 21, not satisfied with their present 


ey who want permenent positions, salaries 
00 to £300 a year, should write for particulars of 


sone , to INSPECTOR of GHTS and 
URES, Oakham, Rutland. J18 
oe 

: TENDERS. 


BELFAST HARBOUR. 


The BELFAST HARBOUR COMMISSIONERS are 
prepared to receive 
of 


[Tenders for the Supply 


about 100 Tons of BEST ROLLED STEEL 
GIRDER TRAMWAY RAILS, with FISHPLATES 
and BOLTS to suit, of which 50 tons are to be de- 
livered on the County Antrim side and 50 tons on the 
agp: Down side of the river, where pointed out, 
the whole to be weighed on one of the Harbour 
Commissioners’ Weighbridges at the Contractor's 
expense. , 
BN mere me Form of Tender, Section of Rail, &c., 
any further information required, may be obtained 
from the Harbour Engineer, Mr. ReprerRN KELLY, 
M. Inst. C.E. 

Sealed Tenders, stating time of delivery, on the 
form provided for the purpose, to be addressed to the 
undersigned, endorsed “Tender for Rails, &.,” and 
to be sent in on or before Wednesday, the 30th 
December, 1908. 

The Commissioners do not bind themselves to 
accept the lowest or any Tender. 


W. A. CURRIE, 
Harbour Office, Belfast, Secretagy. 
15th December, 1908. R 


BOROUGH OF PORTSMOUTH. 




















—— 














The Corporation invite 


[[Jenders for the following 


MATERIALS to be used in connection with 
the Construction of the Goldsmith Avenue Tramways 
Route (about one mile) :— 

CONTRACT No. 15. 
Poles and Fittings. 
Overhead Line Material. 
Fosder Pilot ana ‘Teleph b 
‘eeder Pilot an ephone Cables (ps 
Rubber Feeds .125. ’ are 
Copper Bonds. 
Fibre Conduit. 
Frames and Covers. 

CONTRACT No. 16. 
Ballast. 


Sand. 

Portiand Cement. 
Granite Sette. 

Pitch and Creosotes Oil. 
Thermit Joints. 

Rails, B.S. Section, No. 3. 
Tiebars. 


OONTRACT No. 17. 
One Double Junction (Manganese). 
Sixteen Special Crossings (ditto). 
Manganese Rail. 

The Specifications and Drawings, with General 
Conditions and Form of Tender for any of the above 
Contracts, can be obtained on application to the 
undersigned, and a deposit of Two Guineas must 
accompany any such application, which, however, 
will be returned on receipt of a bona side Tender. 

Any further particulars can be obtained, and 
Drawings seen, on application to Mr. V. G. Liron, 
M.LM.E., A.M.LE.E., mways Engineer, Engineer's 
Office, Vivash Road, Fratton, Portsmouth. 

The Form of Tender must include a declaratione 
that the person or firm making the Tender pays not 
less than the Trade Union rate of wages and observes 
the of labour and conditions recognised and in 
practice obtained by the Trade Unionists in the place 
or 8 where the Contract is executed. 

nders must be delivered to the Town Clerk, 
Town Hall, Portsmouth, not later than Twelve Noon 
on Tg = poe haga’ S — 

Corporation do not themselves to accept 
the lowest or any Tender. 

ALEXANDER HELLARD, 
Town Hall, Portsmouth, Town Olerk. 
16th December, 1908. P 973 





CITY AND COUNTY OF NEWCASTLE-UPON-TYNE. 
WOOD PAVING BLOCKS. 


[Tenders are Invited for the 


SUPPLY and DELIVERY, at the Newcastle 
Quay, of 500,000 WOOD BLOCKS. Prices for any 
suitable Timber in blocks, either solid or prismatic, 
will be considered on_payment of £1 1s. to the City 
Treasurer, Town Hall, Newcastle (which sum will be 
returned on receipt of a bona fide Tender). 

Forms of Tender and all other particulars can be 
obtained at the City Engineer’s Office, Town Hall, 
Newcastle, on and after Monday, 4th January, 1909. 

Tenders, marked ‘‘Wood Paving,” on left-hand 
corner of envelope, and addressed to the City En- 
gineer, Town Hall, Newcastle-upon-Tyne, will be 
received up to Noon on Saturday, 16th January, 1909. 

A. M. OLIVER, Town Clerk. 

Town Hall, Newcastle-upon-Tyne. R21 


COMMONWEALTH OF AUSTRALIA. 
The Commonwealth Representative is prepared to 
receive 


[lenders for the Supply and 


DELIVERY on the Wharf at Sydney, New 
South Wales, of a COMPLETE PLA of MA- 
CHINERY for manufacturing Small Arms, Bayonets 
and Scabbards. 

Forms of Tender, Specification and General Con- 
ditions, may be obtained on application at the 
Commonwealth Offices. 

Tenders, made out on the Form supplied, must be 
delivered, under sealed cover, endo **Tender for 
Plant, Small Arms Factory,” to the undersigned not 
later than Eleven a.m. on Monday, 18th January, 1909. 

The lowest or any Tender will not necessarily be 


accepted. 
R. MUIRHEAD COLLINS, 


Commonwealth Repri tative. 


APPOINTMENTS OPEN. 
PROFESSORSHIP IN MECHANICAL 
ENGINEERING. 





THE NORWEGIAN GOVERNMENT (Church and 
Educational Department) Desire to 


A Ppoint a Professor in 


Mechanical Engineering for the Tekniske 
Hoiskole (Polytechnic Institute), at Trondhjem, 


Norway. 

The Polftechnic Institute will probably be opened 
after the summer of 1910, but the appointment may 
date from the beginning of 1909, the Professor mean- 
while assisting in laying out plans for the Engineering 
Laboratory and such other preparatory arrangements 
as he may be able to undertake. 

As it is conceivable that some time may elapse 
after the opening of the Polytechnic Institute before 
@ sufficient number of’ Students will have attained 
such proficiency as to occupy the Professor to the 
customary extent in his special subjects, it is assumed 
that the Professor would temporarily take over in- 
struction in such kindred subjects as he may be 
qualified to undertake, to make up the time usually 
given by a Professor, say eight or ten lectures weekly, 
besides exercises, 

The Professor will be required to contribute to the 
Widows’. Pension and other Pension Fund (if any), 
and to submit to such alterations in the sphere of the 
Professorship as the Legislature and Crown may 
enact. 

The salary offered commences with Kr. 4500, rising 
to Kr. 6000 by three additions of Kr. 500 each per 
annum after 5, 10 and 15 years. The Government 
are, however, authorised if necessary to grant some 
or even the whole of the additions at an earlier period. 
Candidates should therefore state what they would be 
willing to accept. It should be observed that the 
Professor is not debarred from undertaking other 
work compatible with his duties. 

Should any Candidate be unable to accept immediate 

intment, he should state at what time he could 





72, Victoria Street, Westminster, 


London, 8. W. P 621 





TO ENGINE BUILDERS. 
BLEAN UNION. 
The Guardians of the above Union 


Require an Eight Nominal 

Horse-power, Horizontal, Non-Condensin 
STEAM ENGINE, on strong box girder bedplate, wit 
necessary holding-down bolts and plates, high-speed 
Governors, Sight-feed Lubricator on steam cylinder, 
Feed Pump, Starting Valve, Regulating Valve, and all 
bearings to be fitted with on oil cu Also 
one ‘‘ ROYLE” FEED-WATER HEATER, the whole 
to be supplied and delivered, free of charge, to the 
Guardians at the Workhouse, Herne Common, near 
Herne Bay. Any further information required may be 
obtained of the Master of the Workhouse. 

Tenders and Drawings to be delivered at the Clerk’s 
Office, 39, Castle Street, Canterbury, on or before 
Saturday, the 9th day of January next. 

The Guardians do not bind themselves to accept the 
lowest or any Tender. 

By Order, 

39, Castle Street, Canterbury, 

22nd December, 1908. 


J. E. BURCH, 
Clerk. 


CITY OF LONDON UNION. 


The Guardians of the above Union have 


ko Sale, Two Galloway Type 

LANCASHIRE STEAM BOILERS, each 
20 ft. long by 6 ft. diameter, built by Galloways, 
Ltd., Manchester, in 1899, for a working pressure of 
100 Ib. per square in., complete with all fittings and 
mountings, including a Hotchkiss circulator. These 
have been used alternately from 1899 until 1908. 

They can be inspected between the hours of Ten a.m. 
and Four p.m., on application to the Clerk of the 
Works, at the City of London Union, Clifden Road, 
Hackney, N.E., on production of business card. 

Tenders for purchase are desired, which mustinclude 
the cost of removal of the boilers and cartage from 
the site. 

The brickwork setting will be removed by the 
Guardians. 

Tenders should be addressed to the undersigned by 
Saturday, 9th January, 1909. 

EDWARD R. WOODWARD, 

Merk. 

R18 


Union Offices, 
61, Bartholomew Close, E.C. 


MIDLAND RAILWAY. 
NORTHERN COUNTIES COMMITTEE (Irguanp). 
TENDERS FOR FISHPLATES, &c. 


The Committee are desirous of receiving 


enders from Manufacturers 


and Others for the SUPPLY and DELIVERY, in 
the Permanent Way Yard, Duncrue Street, Belfast, of 
(A) FISHPLATES and (B) BO'TOMPLATES, viz. :— 
A. 82 Tons of Section 40. Weight per pair, 14 to 
16 Ib. (approx.), cut to specified lengths ; 
50 Tons of Section 42. Weight per pair, 18 Ib. 
(approx.) ; : < 
59 Tons of Section 46. Weight per pair, 15} Ib. 
(approx.) ; 
and alternatively for half of each of above 
quantities, with, in addition, 
150 Tons of Section 65. Weight per pair, 50 Ib, 
(approx.) ; 
B. 25 Tons of 8 in. by 8 in. Plates ; 
25 Tons of 9 in. by 7 in. Plates ; 
and alternatively for half of each of above 
quantities. 

The Fishplates to be of Steel complying with thé 
B.S. Specification for Steel Rails. The Bottomplates 
to be of Steel complying with B.S. Specification for 
Structural Steel. Name of process by which Steel is 
—— to be manufactured to be stated in Tender. 

he whole to be of British manufacture throughout. 
Copies of the Drawings (A and B) and Forms of 
Tender can be obtained from the undersigned. Pro- 

to be sent in sealed envelope, endorsed ‘‘ Tender 
or Fishplates, &c.,” and addressed to the Chairman of 


Committee at Belfast, so as to be with him on or | and 


before Tuesday, 26th January, 1909. 
JAMES COWIE, 
Secretary of Committee. 
York Road Terminus, Belfast, 
2ist December, 1908, R19 





do so, and how far he would be willing and able to 
assist previously, and for suitable remuneration, as 
above-mentioned with the plans. 

The Professor must be sufficiently acquainted with 
the Norwegian language. 

The Form of Application is ‘‘ To the King,” and 
should be addressed to ‘‘ DEN NORSKE REGJ ERING 
KIRKE -OG UNDERVISNINGS DEPARTEMENT, 
Kristiania,” before the end of January, 1909. P9991 





THE INSTITUTION OF ELECTRICAL ENGINEERS. 
The Council is prepared to consider 


A pplications for the Appoint- 
MENT of SECRETARY of the Institution, 

from Candidates of good standing only, and of not 
more than 45 yearsofage. In making the selection 
importance will be attached to the following qualifica- 
tions :— 

Administrative experience. 

Tact and business capacity. 

Acquaintance with the profession. 

Knowledge of modern languages. 

Technical knowledge. 

Applications, stating salary required and addressed 
to THE PRESIDENT OF THE INSTITUTION OF 
ELECTRICAL ENGINEERS, 92, Victoria Street, 
London, 8. W., must be délivered on or before Tuesday, 
12th January, 1909. P 959 








mmediate Vacancy for 
SECRETARY and ENGINEER to small company 

of specialists in water purification. 
Address, stating ful rticulars of experience and 
salary required for whole or part time to W. S., 34, 
Victoria Street, Westminster. R12 





SOUTH INDIAN RAILWAY. 
ELECTRICAL ENGINEER. 


The South Indian Railway requires the 


Services of a Fully Qualified 


ELECTRICAL ENGINEER to take charge of 
the electric lighting of trains and the installation of 
electric driving in the Company’s locomotive shops. 

Candidates, who may be between the ages of 25 and 
35, must, in addition to electrical knowledge, have 
had a mechanical training. They must have had 
practical experience of electrical train lighting and 
the application of electricity to the driving of work- 
shop machinery. 

The salary will commence at the rate of Rs. 500 per 
mensem, and rise by annual increments of Rs. 50 to 
Rs. 700 per mensem. 

The oumrenon, to po ior Sve years, and the 
passage to India will be paid by the Company. 

Applications, ir writing only, to be addressed to 
Mr. Ropert Wuire, Consulting Engineer to the South 
Indian Railway Co., 3, Victoria Street, Westminster, 


A ae ft 
By Order, V. E. bE BROK. 
Secretary. 


(jeneral Manager Required, 
by BRUCE, PEEBLES & CO., Limirzp, Edin- 
burgh ; must be thoroughly capable of taking entire 
charge of both manufacturing and commercial de- 
partments; a good organiser, and a man of sound 
experience in all details of the electrical engineering 
business. An adequate salary will be paid to a 
suitable man.—Address, stating salary expected, 
CHAIRMAN, Bruce, Peksies & Co., Limited, East 
Pilton, Edinburgh. R17 


A Thoroughly Practical 
WORKS MANAGER WANTED. Must be 
experienced in modern methods of producing (at 
minimum cost) machines for office appliances requiring 
absolute accuracy in constructi=n ; he must — 
factory 








anted, for a First-class 
German Work, experienced LOCOMOTIVE 
ENGINEER for the export trade. Must speak, besides 
German, French, English, or Spanish; must be con- 
versant with railway matters ; business practice gained 
abroad required. Only really capable gentlemen need 
apply, as situation is entirely independent. Applica- 
tion will be t in confidence.—Address, giving 
full particulars of education, experience, and salary 
desired, P 883, Offices of ENGINEERING. P sx3 


Wanted, an Engineer of good 


c education and sound technical training, 
experienced in the designing of machinery and prepara- 
tion of working drawings for the shops ; a knowledge 
of German and works’ experience advantageous. 

Address, with full confidential information, to 
HENRY SIMON, Lrv., Flour Mill Engineers, Box 405, 
Manchester. P99 


rgentina. apne Representative 

WANTED, by firm of engineers (whole time) 
Must know the country.—Address, P 952, Offices of 
ENGINEERING, P9 


W anted, Good Speedy 


DRAUGHTSMAN witb experience of mil! 
wright, gearing, rolling mills, and general work. 
building construction. State age, experience and 
salary required.— Address, E. 21, W. H. Smiru & Sox, 
Advertising Agents, Blackfriars, Manchester. Ri6 


[‘aughtsman Wanted, well 
up in all mining plant. 
Address, stating wages and experience, P 938, Offices 
of ENGINEERING. P 93s 

















TO FITTERS. 


Wanted, for the Children’s 


Infirmary, Carshalton, Surrey (under the 
Metropolitan Asylums Board), a SENIOR FITTER. 
Applicants must have served their time in a first-class 
engineering works, have electrical knowledge, and be 
capable & taking charge in the engineer’s absence. 
gy weekly, with overalls.—Apply, on forms 
to obtained from the CLERK to the METRO. 
POLITAN ASYLUMS BOARD, Embankment, E.C., 
by whom applications must be received before Tuesday, 
29th December. Requests for forms made by post 
must be accompanied by stam ped addressed envelopes. 

19th December, 1908. R9 


W anted, First-class Mechanic 


(instruments of precision) for position of 
confidence under contract. Liberal terms; permanent 
situation.—Apply, by letter, exceptional references 
required, BOX 88, care of Sporriswoopr, Dixon and 
Hunt1na, Ltd., 180, Fleet Street, London, E.C. RS 


anted, Order Clerk (Sales), 


" must be thoroughly capable and have engineer- 
ing experience ; shorthand essential ; permanency.— 
Write, stating age, experience and salary required, to 
ALFRED HERBERT, Lrp., Coventry. R22 


Wanted, a really First-class 


TOOLMAKER, used to designing and making 
tools for drawn work on double action presses. Good 
prospects for the right man. —Address, R 25, Offices of 
ENGINEERING. R25 











oagineering Pupil.— Vacancy 
with Firm (Government Contractors) manu- 
facturing latest types of machinery, oil and gas 
engines, &c.; moderate premium. — Address, 6521, 

ices of ENGINEERING. 6521 


A rticled Pupil.—A large Firm 

of Engineers in the Midlands, employing up- 
wards of 1000 hands, have a VACANCY for a premium 
APPRENTICE.—Address, Y 944, Offices of ENGINEER- 
ING. Y¥ 944 











SITUATIONS WANTED. 


()ftcer, Royal Engineers, good 
organiser, linguist, energetic, varied mechanical, 
electrical experience, OPEN TO ENGAGEMENT.— 
Address, 9497, Offices of ENGINEERING. 9497 





nergetic Mechanical En- 
GINEER, M.1.M.E., now resident in South 
Africa, with several years’ African experience, would 
UNDERTAKE the SUPERVISION and ERECTION 
of high-class MACHINERY for a substantial engineer- 
ing firm. Salary nominal for the first 12 months.— 
Acdress, in first instance, Messrs. STUBBS & BROWN, 
Mining Engineers, &., Market Place Chambers, 74, 
High Street, Sheffield. P 967 





entleman,M.I.N.A.,M.I.MECH.F., 
well connected, at present superintendent large 
steamship company, DESIRES responsible POSITION 
in London as chipbuilders’ or large engineering firms’ 
Representative. Has extensive commercial and draw- 
ing office experience, sea-going engineer’s certifieate, 
ood address, unim: hablé character, highest re- 
lerences.—Address, P 826, Offices of ENGINEERING. 


Matine Engineer (25), First- 


elass B.o.T. Certificate. 


DESIRES CHARGE of PLANT (pumping, electric, 
&c.), under Municipal or other authority. 


Address, P 762, Offices of ENGINEERING. P 762 





initiative and be competent to take control of 
and office. If desired, an investment could be arrang 

—Apply, stating full particulars, to “Chairman,” R5, 
Offices of ENGINEERING. R5 





Gmart and Intelligent Young 
GENTLEMAN, of good education and address, 
WANTED for commercial side of large company near 
London ; must be energetic and hardworking and an 
expert ae and typist for principal's work 


ex c ptinral opportunity for junior of 
right qualifications. Handwritten ications giving 
age, experience, capabilities and remuneration expec- 
ted, to be sent to ENTERPRISE, care of GLENDENNING 
and Co., Advertising Oontractors and Agents, 90, 
Cannon Street, London, E.C, R1 


(jerman Engineer (25), with 
successful experience acquired in private 
concerns and Government officials, thorough calc 


lator in building aud drawing up of contracts, wit! 
testimonials, DESIRES SITUATION in South 


America.—Please address, J. A. 7245, care of Rupo 
Mosse, Berlin, 8.W. rie ghd Ri 


A gency or Charge of London 
SHOWROOM. — POSITION DESIRED, 2° 

above, by experienced mechanical engineer, who has 
ided 








resi 
0} Address, R\14, Offices of 


for about 12 years in London district.— 
GINBERING, Ri 








Pagers 
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Dec. 25, 1908.]} 


ENGINEERING. 
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PARTNERSHIPS. 
ENGINEERING 


artners and Partnerships 
CAN BE OBTAINED THROUGH 
WHEATLEY KIRK, PRICE & OO., 
ENGINEERS AND VALUERS, 
46, Watling Street, London, E.C.; 
16, Albest Square, Manchester ; 
26, Collingwood Street, Newcastle-on-Tyne, 








(Established 50 years.) 8945 
Large Engineering 
Company, ving properly equipped works 


larger than their existing business yvory yemployed, 
are OPEN to seriously CONSIDER AMALGAMATING 
with another neering Concern where works facility 
is required.— Address, 9320a, Offices of ENGINEERING. 


NOW READY. 8vo. Cloth. 208 pages. Price 8s. 6d. net. 


METALLURGICAL CALCULATIONS. 


By JOSEPH W. RICHARDS, A.C., Ph.D. 
Professor of Metallurgy in Lehigh University. Author of ‘‘ Aluminium: Its Metallurgy, &c.” 


PART IlIl.—THE METALS OTHER THAN IRON (Non-Ferrous Metals). 
EE. and F. N. SPON, LTD., 57, HAYMARKET, LONDON. 9405 


THE TECHNICAL INDEX: 


A DESORIPTIVE MONTHLY GUIDE 


To Current Literature (““sccis"*) on Engineering and ‘Technology. 


SuBscripTion, 10s. 6d. YEARLY. 9146 
Published by M. J. FITZ-PATRICK, 88, Chancery Lane, LONDON. 




















PATENT AGENTS. 


pee in all Countries, 


Dussens awe TRADE ES. 
ALEXANDER @ 19, Southempton Buildings, 
cam W.O. (former! * 
W.C.), OHAR’ PATENT AGENTS. 
‘ABLISHED 1874 Od 585 
Pamphlet and general advice gratis. 
Telegrams: Epa, London. Telephone : 7424, Central. 


e Patents for Inventions.” A 
Handbook on Patent Law and Practice. 
Post free from CRUIKSHANK & FAIRWEATHER, 
Lrp., 65 & 66, OnaNcERY Lanz, Lonpon, W.O.; and 
62, St. Vincent Street, GLascow. 9115 


Patents, Designs and Trade 


MARKS, in all countries at moderate charges. 

A chart of 187 mechanical motions, post free, 6d. 

Booklet of useful information, containing list of ‘tees, 
and particulars. of New Patent Act, gratis. — 

HARRIS & MILLS, Patent Agents, Est. 1866, 23, 

Soeteangeen Buildings, Chancery Lane, London, 

w.co. 16 


john E. Raworth, 


OHARTERED PATENT AGENT. 














70/71, Queen Anne’s Chambers, 8930 
Tothill Street, Westminster, 8.W. 


Patents. —G.F. Redfern &Co., 


Chartered Patent Agents, 4, South Street, 
Finsbury, E.O., and 21, Southampton Bu Buildings, W.O. 
(Established 1830.) British, Foreign and lonial 
Patents obtained, and Designs and Trade Marks 
registered. Circular gratis. Telephone No. 4492, 
Central. Tele. Address: ‘* Invention, London.” 9248 


Patents, Glasgow.— W. R. M. 


THOMSON & CO., 96, Buchanan Street. Tho 
INVENTOR’S GUIDE, a complete Handbook on Patents, 
Designs and Trade Marks, may be had gratis. - 

. 42 


atents.— Messrs. Vaughan 
and SON, British, Foreign and Colonial Patent 
Agents, 57, Ohancery Lane, W.C., transact every 
description of business connected with Letters Patent 
for Inventions. ‘“ A Guide to Inventors” free ei 
507 











Established 1853. 








PUBLICATIONS, 


ooks (100,000) Wanted and 
forSALE. On all subjects, especially engineer- 

ing, arts and trades, &. State wants.—BAKERS’ 
Great Bookshops, John Bright St., Birmingham. 9476 





° Notes on the Patents and 


DESIGNS ACT, 1907,” by Messrs. LLOYD 
WISE & ©O., Chartered Patent Agents, can be 
obtained from’ their Offices, 46, Lincoln’s Inn Fields, 
London, W.C. (Price One Shilling. ) 9387 





PATENT-RIGHTS : 


NOTES ON THE PROCEDURE FOR THEIR 
ACQUISITION AND MAINTENANCE, AND ON 


THE MANNER IN WHICH SUCH RIGHTS ARE } 


AFFECTED BY RECENT LEGISLATIO’ 
By G. G. M. HARD INGHAM, 


Mau. Inst. M.E., Assoc, Mem. Inet. O.E. 


OROSBY LOOKWOOD & SON, 
7, Starionsrs’ Haut Court; Loxpo, E.O. 
Cloth, Price 2s., post fre 8963 


Demy 4to. 604 pp. Half Calf. Illustrated 


by 20 Plates and numerous Figures in the 
Text. Price £2 2s, net. Post free £2 2s. 6d. 


ELECTRIC. 
MACHINE. DESIGN. 


Being a Revised and Enlarged Edition of 


‘ELECTRIC GENERATORS.” 


By HORACE FIELD PARSHALL 
and HENRY METCALFE HOBART. 
Synopsis of Contents, d&ec., will be sent, post frée, 
on application. 





Lonpox : Offices of * egy mg 9 35 and 
Bedford Street, Strand, W.C. Eat 
New York: Joun Wiuey anp Sons, 43, East 
Nineteenth Street. 


Foolscap 8vo, xx—1054pp. Leather. Gilt Top. Price 20s. net. Post free, 20s. 6d. 


FOURTH EDITION. 


THE ENGINEERING 
ELEGTRIG TRAGTION POGKET-BOOK 


OF RULES, FORMULA, DIAGRAMS AND TABLES. 
Entirely Revised and Re-written, with Additional Chapters on Steam Turbines, Alternating and Single- 
Phase Traction, and on the Motor Omnibus. 


By PHILIP DAWSON, M. Inst. C.E., M.I. Mech. E., MLE.E., 
Author of “ Electric Railways and Tramways.” 


EXTRACTS FROM PRESS NOTICES: 

“This useful work of reference has been further improved by the addition of an up-to-date section on 
steam turbines. Another noticeable improvement has been made in the switchboard section, which 
is now concise, yet quite complete. All the matter is nicely arranged, and a complete index enables any 
particular subject to found with a minimum amount of trouble.”—The Engineer. 

“The new edition of this excellent work contains a remarkable amount of information of use for the 
ordinary engineer, and especially for railway engineers interested in electric traction, for although primarily 
intended for the use of tramway engineers, an increasing space is devoted to heavy electric railway work,” — 
The Railway Gazette. 


Lonpon ; Offices of ‘*‘ ENGINEERING,” 35 and 36, Bedford Street, Strand, W.C. 
New York: Jonn Wiiry anp Sons, 43, East Nineteenth Street. 
AND ALL BOOKSELLERS. 











Imperial 4to, xii., 104 pages, Cloth Gilt. Price 14s. net. 


Die Forging and the Gonstruction of Dies, 


By JOSEPH G. HORNER, A.M.I. Mech. E. 


Write 77S ILLUSTRATIONS. 


This Volume is based upon various articles which have appeared in ‘* ENGINEERING,” 

but the matter has been collated, rearranged under suitable headings, and revised. 

This is the only attempt yet made to deal with the subject of Die Forging in a 
eee and aay exhaustive manner. 


Press PATO, 


‘* The author describes the practice of die forging i in all its applications, and giv es also in the second part 
of the volume an instructive description of the various machines used in die cutting.”—The Glasgow Herald. 

“* Deals with the subject more comprehensively and exhaustively than one of the remarkable developments 
of workship practice has hitherto been treated.” ‘Newcastle Chronicle. 

“ The illustrations and diagrams are all made to scale, so that they can be used as ordinary drawings. In 
engineering circles the value of Mr. Horner's careful work will at once be appreciated.—The Yorkshire Post. 
“It will be of great service to all who have to do with die forging, die cutting, and the preparation of dies, 
It is essentially a book for the practical man. When we add that there are actually 778 illustrations, 

the majority of which are either drawings or workshop sketches, the reader will have some idea of the great 
care Mr. Horner has taken to ensure that the text is, wherever possible, fully explained.” —The Engineering 
Times. 





Lonpon: Offices of ‘‘ ENGINEERING,” 35 & 36, Bedford Street, Strand, W.C. 
New York: Jonn Wixiky anv Sons, 43, East Nineteenth Street. 


AND ,ALL BOOKSELLERS. 








Demy 4to, xvi-380 pp., Buckram, gilt top. Price 16s. net. Post tree 16s. 8d. 


SIR HENRY BESSEMER, F.r.s. 


AN AUTOBIOGRAPHY. 


With 51 Plates and numerous Illustrations in the Text. 
EXTRACTS FROM PRESS NOTICES: 


‘* It affords the reader an insight into the manner in which leas, after lying latent for some time in the 
mind of the inventor, become fruitful beyond the wildest hopes. . - The last chapter has been added 
by his son. The whole will be read with, in parts, an absorbing interest. The book is well illustrated and 
beautifully got-up, rterse | a worthy tribute to an eminent figure in the history of England’s industrial 
supremacy. It is published by ENGINEERING.” — Westminster Gazette, 

‘Parts of this, indeed, read like a romance, and are impressive in their testimony to the succes 
which may be achieved by perseverance and determination in the surmounting of almost incredible 
difficulties. ° The author attempts no flowery rhetoric nor ambitious flights of eloquence, but 
he has a plain, homely, forcible way of expressing himself which holds—nay, enthralls—the attention 
from the first line to the last. .”"—Ivron and Coal Trades Review. 

“Seven years ago, when Sir Henry died, he left a name behind of a man singularly endowed with 
original ideas and an inventive capacity which had’led him to practical results very far apart from the 
famous steel-making process which has made him immortal in industrial annals. ‘ We are given here 
the story of his experiments and achievementa.”—Pall Mall Gazette. 


“This interesting and handsome volume is doubly valuable because it includes . . . the 
story of the life an occupation of a remarkable posouaiing, of a man gifted with a keen intellect, and 
endowed with a great . The story as given in this book, . should 
put an end for good to the odds- tent of gossip that have from time to time blurred the clearness of 
the picture connected with the.origin of the Bessemer process.”— dronmoniger. 


Lonpon : Offices of ‘‘ ENGINEERING,” 35 and 36, Bedford Street, Strand, W.C. 
New York: Joun Witzy anp Sons, 43, East Nineteenth Street. 








Imperial 4to. 68 pp. of Text, with 32 Single-page and 
Six Double-page Plates, and many other Illustrations. 
Cloth, gilt. Price 4s. net. Post free 4s) 6d. 


The Cunard Turbine-Driven 
Quadruple-Screw Atlantic Liner 


“MAURETANIA.” 


Reprinted from “ Enauvgrrine” of November 8, 1907, 
Revised, and with additional matter. 





Offices of “ENGINEERING,” 35 and 36, 
Bedford Street, Strand, W.C. 
AND ALL BOOKSELLERS. 


LONDOX : 





WANTED, &c. 


“ENGINE VALVES,” for diminishing friction and 
facilitating accommodation to the seat and relief 
of cylinder. No. 24201, of 1904. 

“VALVES.” No. 28274, of 1908. 

“WATER-TUBE BOILERS.” No. 19361, of 1905, 

“FIRE-ARMS WITH DROP-DOWN BARRELS.” 
No. 25885, of 1905. 

“COMPOSITION FOR REMOVING AND PRE- 
VENTING INORUSTATION IN WATER RE- 
CEPTACLES.” Patent No. 6806, of 1906. 

“ROLLING OR WELDING TUBES.” Patent No. 
264, of 1903. 


he Proprietors are Desirous 


of SELLING the PATENTS or of Granting 
Licenses to work the inventions, in Great Britain, on 
reasonable terms.—Address, HERBERT HADDAN ayp 
CO., Patent Agents, 31 & 32, Bedford Street, Strand 
London, W.C. R4 


fhe Proprietor of the Patent 


No. 799, of 1906, for ‘‘ Improvements relating 
Apparatus for Galvanisin —,. is DESIROUS 
of ENTERING into ARRANGEMENTS, by way of 
License and otherwise on reasonable terms, for the 
gerpese of exploiting the same and enstring ite full 
velopment and practical working in this Country. 

All communications should be addressed, in the 
instance, to HASELTINE, LAKE & O©O., Char 
Patent Agents and Consultin wy Prag oe 7-8, Sou 
ampton Buildings, Chancery Lane, London, mae 











he Owners of Patents 


26632/05 and 266824/05, for a ‘‘ Method of, = 
Apparatus for Sealing Postal Packages, Mail 

the like,” are PREPARED to SELL the PAT 

to Grant Licenses touse thereunder.—Address, PHILIP 
M. JUSTICE, 55, Chancery Lane, London. P 8838 





Patents AND Desians Act, 1907 (7 Edw. 7 Oh. 20). 


or the Convenience of 


patentees of articles patented in the United wn 
dom, which must necessarily be manufactured wi 
its shores after August, 1908, Messrs. PANHARD and 
LEVASSOR, Acton Vale, London, W., are PREPARED 
to undertake the MANUFACTURE of any PATENTED 
ARTICLES, in whose production the largest motor and 
engineering works in Kurope and a highly trained staff 
of engineers are likely to be of advantage. Quotations 
and general information are obtainable on — 
396 





AUSTRALIAN REPRESENTATION, 


is: . 
Firm of Commercial 
ENGINEERS, having a splendid Mining, 
Railway and General Engineering Connection in 
Australia and New Zealand, is willing to 
UNDERTAKE the REPRESENTATION 
of firms having Specialities not clashing with Agencies 
they at present hold. 
English trade and bankers’ references given and 
required. 
One of the Partners is at present in England to 
negotiate. 
Address, in first instance, P 901 

P 901, Offices of EncineeRine, 





A gents, having sound connec- 

tion amongst shipowners and yacht owners in 
Cardiff, Bristol, London, and other Ports, also 
Germany and America, to TAKE UP AGENCY for 
unrivalled Speed Propeller. Liberal terms. Excep- 
tional of want for smart men.—Address, P 953, 
Offices o ENGINEERING, P 963 





Agency: \cy.— Well-known Firm, 


manufacturing steam turbines, &., is willing 
to APPOLNT AGENTS in Manch and Bir 

applicants must have good connection among power: 
station engineers and other power consumers ; would 
consider opening a branch office.— Address, R 28, 
Offices of. ENGINEERING. R 2 





Frm of Engineers ‘(Engine 
- Makers), near London, with every facility, are 
OPEN to UNDERTAKE the MANUFAOTI 
engineering work, English specialities or Foreign 
Patentees. —Address, 9320, Offices of EnGINBERING. 


Firmof Consulting Mechanical 


and Electrical Engineers, with good connection, 
having offices centrally ocated in Glasgow, are OPEN 
to REPRESENT reputable FIRMS. — Address, 7400, 
. Portrous & Co., Glasgow. R 26 


Wanted, &c., continued on page 88. 


For Continuation of Small 

















AND ALL BOOKSELLERS. 


AND - ALL BOOKSELLERS. ' 


Advertisements see Page 88. 
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LION PACKINGS. 
JAMES WALKER & CO., 7733 
Garford St., West India Dock Bd, LONDON, EB. 
10 ARCHITECTS, BUILDERS AND ENGINEERS. 


“TRUE TO SCALE.” 
Black Line Prints 


Permanent. Done on any Paper or Cloth. 
Particulars on Application. 9334 
A Large Stock of all Requisites for the Drawing Office. 


W. F. STANLEY & CO., Ltd., 


13, Rail wa: proach, LONDON BRIDG 
Tele; phone S71, App Fra copa ny one 


BULL'S METAL & MELLOLD CO. 


Hap Orrick AND WORKS: 
YORER, near GLA scow.” 
TeLecrams : *‘ MELLOID, YOKER.” 
BULL’S METAL.—Propellers, Bars, Sheets, 
Rods IO. ee Teele Mark and i itaysand er, 
MELLOID. (Reg. Trade Mark and Patented 
denser Tubes, Plates and Stays, Boiler Tubes, qo 
and Plates, Fire-box Plates, Bars, Sheets, Valves, bo. 
WHITE METALS.—Babbitts, Plastic. &, 


Elevating & 











Conveying. 


See advertisement last week, page 77. 


EXTRUDED BARS, 


of any Plain or Special Section, in Brass, Yellow Metal, Manganese Bronze, Delta Alloys, &. 
DELTA METAL CASTINGS, FORCINCS, STAMPINCS, SHEET, WIRE, TUBES, &o. 


TH DELTA METAL CO. LD.) 


Offices and Works: EAST GREENWICH, LONDON, 8.E. 





And at = 9572 
BIRMINGHAM, 


J. &E. HALL, Lto., 


Original Makers in the United Kingdom of 


CO, REFRIGERATING 
MACHINES. 


23, Sr, Swrrnmy’s Lanz, Lonpon, E.C., and 
DARTFORD IRONWORKS, KENT. 9376 





MUSGRAVE BROS., 


Crown Point Foundry, LEEDS, 


Makers of all Descriptions of 


nol Y DRAULIC MACHINERY. 


Ineluding— 
Aoquunie Fixed and Foctadte 
ives, and 
Presses, wanes and 5 Brit 
Builders, Loco. Makers, Boile ora, Ship- 


Builders, Iron m and Steel Works, Docks, dc. 
Contractors to the Home the Heme end Bor Foreign Governments. 





LOCOMOTIVE CRANES, Steam and Electric. 
ELECTRIC LIFT MAGNETS, for tron and Steel, 
GRABS, for Coal, Ore, Rock Sand, &c. 
STEAM SHOVEL EXCAVATORS, Revolving Type. 
HOISTING & CONVEYING MACHINERY & PLANT 
Always in stock or state of progress. 


THE BROWNING ENCINEERING CO., 
d MAKERS, 9197 
6, 7 & 8, Crutched Friars, LONDON, B.C. 


ROLLER BEARINGS 


FoR MACHINERY 
AND ROLLING STOCK. 


Tages sl hte erect 3 





EXPERT ADVICE \ 
QUOTATIONS j 


EMPIRE ROLLER BEARINGS Co., Ltp. 
15, VicroriA STREET, 
WESTMINSTER, LONDON, S.W. 8565 


SEE OUR HALF PAGE 


BI-WEEKLY ADVERTISEMENT. 


THOMAS SHANKS & CO. 


JOHNSTONE, near GLASGOW. 


— BOLE MAKERS OF — 


SCREWING AND TURNING MACHINES, 


BARROW’'S RECENT PATENTS 


FREE. 





‘ And other GREAT IMPROVEMENTS to mg 


EIGHT SIZES— 
1} in., Zin., 2hin., Sin., 34 in., 44 in., 54 in, & 6h in. 


BOLT SCREWERS ONLY, lin., 1} in., 2} in. & 3} in. 


CONDENSERS 





Are the simplest 
sible where notes to 
plentiful. 


—_—— 


EVAPORATIVE 
CONDENSERS 


For use where water is 

scarce. Save both fuel and 

water to the extent of 3) to 
60 per cent, 


Laree NUMBERS OF BOTH 
Kinps in successful use in 


and are being constantly 
specified by the leading 
Engineers, 


Also Makers of all kinds of 
JET APPARATUS 
ae for Water, Am and Srram, 
Rjector Cononcer with tmproved Steam Blowers 
Patent Automatic Three- Soy te dust fuel. 


way Valve. 





APPLY— 

LEDWARD & BECKETT, L™. 
SANCTUARY HOUSE, 8980 

Tothill Street, WESTMINSTER, S.W. 











OTIS 
ELEVATORS 


4, Queen Victoria St., London, E.C. 


w. c. Bagnall, ta., 


STAFFORD. 


Locomotives 


OF ALL DESORIPTIONS. 


New Departure in Small Locomotives. First-class 
Engines at low prices, giving best results with 
» wood, or oil as fuel. 
Portable ne Ss, re Begins Wagons, postin, —_ 
ilway Velociped: 


AEE GAUGE PERMANGUT WAYS. 





MAKER OF 





Tue UNITED ASBESTOS patent “ECLIPSE” PACKING. 


THE UNITED ASBESTOS CO., LD., DOCK HOUSE, BILLITER ST., LONDON, E.C. 0.8055 








YOST 


TYPEWRITER (1909 Model.) 43 
Send for particulars; 50, Holborn Viaduct, LONDON, E.0. 
Condenser 


DERMATINE :rsics 


FITTED WITH PATENT ANCHOR ay TO 
ames Bhi | = HO 


factured only 
DERMATINE CO.,Ltd, 95, Neate $t. London, 8.8. 


Tel. Address: ‘‘ Dermatine, London.” 
Dermatine is also made in the form of ‘Belting, Hose, 
Hydraulic Rings, Pump Oups, &c. 9186 

















BARRETT aes 


| BELFAST 


205, Woodstock Road, 


BuLFaAasT. ioe 
(Late of 2a, Austin St.) = 


Telegrams: “ Purtixs, BELrast.” 





The British Oxygen Company, Ld. 


Works in oe, BIRMINGHAM, 
MANOHESTER and NEWCASTLE. 


THE AUTOGENOUS WELDING or METALS 


For full nner: wd Of, to the Company's 





Elverton iia pt LONDON. 











PIERCY «CO., 


LIMITED. 








10Z. TO 
5 TONS. 








PULSATING PUMPS 


. TURNSTILES, 
AND GENERAL ENGINEERING. 


W. T. ELLISON & GO., Ltd, 


Irlams-o’-th’-Height, 9071 


MAN CHES TEX. 


Telegrams :—“ Ellisons Ltd., Irlams’-o’-th’-Height.” 
Telephone : No. 30, Pendleton. 





|EVAPORATIVE 


CONDENSER. 


High efficiency under all circumstances. 
Spray, incrustation, and air leakage minimised. 

= pd illustrated 10,000 Ib. of steam 
per hour ; floor space, 16 ft. 6 in. by 6 tt. 6 in.; power 
absorbed by four fans and centrifugal pump, 3 B.HP. 














DOUGLAS FRASER & SONS, Ld 
ARBROATH. * 
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Dempster, Moore & Co., Ltd. Gran’ Boiler & Crank 
Denison, 8., & Li 


& Sons, Lid... Co., 
Ltd. :. Greaves, Bull & Lakin, Ltd. 








si 


Milnes, G. c., Vous & Go, iA. & 
Monnoyer, 2. & Sons ® |. 
Mumfod, A. G., Lad. Taso | 
M ve 

Musker, C. & A., Ltd. 
Neamt, Wilson & Co., 


wegen & Zambra 
Nicaise & Deleuve  .. 
.Niles-B; ment-Pond Co. 


Bu 


rea 
i 


‘it 
i 


Drummond Bros., Ltd. |. Hadfield’s Steel Foundry Go, 
Dudbridge Iron Works, JA. 7 Ltd. 
Dunston Engine Works Co. — 7 ea 
Gall, Ltd. 
- eed Hall, J. P., & Sona, Ltd. 
Donald a Wilson: - 
Hannan & 


Hardy Patent Pick Co., TA. . 
Harper, A., Sons & Bean, Ld. Otis Bleyator Co... .. 
Harris & Milla, Lidger f° * Parker Foundry Co. .. 
Entwisle & Gass, Ltd. P Harris Patent Feed Water at eee © Parkinson, ‘ 44 Son 

Thomas, & = Filter Ltd - « 82a 69 .. 28| Parsons, C. & Oo. . 
win (Poplar), Ltd. .. .. 5 | Harris Patent Filter, Ltd. 88 | Lion Spring Co. ee 8¥ | Patent File ry Tool Co., Lal 
Barrett & Co. y Cross oo es of JS M Harrison, Percy, Ltd. .. 87 | Liverpool Loeincrtes ana Paterron Engineering Uo... 
Bayliss, Jones & Bayliss, Ld. 7 4 le oe Hart, Thomas ~ . 89 nae Lightning Crusher 
e : ‘7 FPastnut, Ltd. Harvey Engineering Co., La. & ge raat on n Oo. 
Felten & Guillesume-Lab- Harvey, G. A., &Co., Ltd. 2 Ltd. Pos, Matthew, a Oo., Lad. 
meyerwerke A.-G. . g Harvey, G. & A; Li ee 
‘erguson a Haslam Foundry and En- Co, 
Fife Forge Co. & Co., Ltd. . 73 | Labecker Machine’ Manu: 
Findlay, Alex., & Co.. Ltd. 23 B. . facturing Co. .. 
Firth, T., & Sons, Ltd. re Luke & Spencer, Lid.” 
Fleming, Birkby & x Goodall, Hayes, Edward §.. eb Lunken Valve Co. .. 
Head, Wrightsen & ‘LA. Mcintosh, Peter, & Sons . 

Heap, Joshua, & Co., td. Mackies Limited . . 

- Ltd. : 7 .” 3) 89} Heenan & Froude, Ltd. .. McKenzie, Holland, & West- . 
Blake Boiler, Wagon and Hendry, Jam ety ee inghouse Power “ae Plenty & Son, Ltd. 
Engineering Co,, Ltd. .. “~ Henschel & So! op ae Co., Ltd. > Pott, Caesels &Williamson 
lei Fraser & Chalmers Lia. : Hesse & Savory .. .. «. McKie & Baxter |. :. .. 75| Power-Gas Corporation, Ld. 

las, & Sons, Ld. 4 rere MacLellan, f Pratt & Whitney Co... .. 30 
Fullep; Horsey, ons & Cassel 1 .&Sons ., 52 c Co. mare Pratt Chuck Co. 

4& Barclay 60 | Hobdell, W: = oO 84 | Premier Gas Engine “Oo. 
" Fusion- Welded Metals, Ltd. 98 . Co., Ltd. .. Magnolia ‘Anti- ‘Friction Metal tl. 

rayshaw, 8. Craven Brothers, Galloways Li 2/8 wa? Oo. of Great Britain, Ltd. 5 | Priestman Bros.,“Ltd. 
Brett's Patent Litter “Co. Crosby Steam Gage Valve Gandy Belt mi . Go, ‘Tea. d. Manchester Steam Users’ Assoc.2 | Princers & Co. 

TAR, cc ociiesuce cc 8 Co. + s+ eo» 13) Gardner, L., & ‘Lita... J Manlove, Alliott &Co., Ltd. 24 | Radford, R. Heber, Son and 
British Hele-Shaw Patent Crosier, Stephens & Co. 2 | Gas Power and By-Products Hi Manning, Wardle & Co. 1 &77 Squire 1 

Clutch Co., & Fairweather 5 Un ae: on apse, -, OF — John, & Co. s Buc Marryat & perengee, | Ltd... 1 Ransome-verMehr Machinery Sten Oylinder Lubricator 
British Insulated & Helsby Curtis's & Harvey, Ltd. German Niles Ly, Works 85 | Marsden, H. R. * 46 os - os 3 Co. Li > Me Willock, Reid & Co., Ltd, 

Cables, Ltd. . Daniels, T. H: & J., Ltd. .. Gibbins, R. C., & Co.’. 16 Hudswell, Clarke & Co., Ld. oe ler, Lid... Bteel Oo 0 of Scotland, Ltd, Wilson, Alex. " 
British Oxygen Co., Lid. |. t Gilkes, Gilbert, & Co., “Ltd. = Engineering "Co., &Oo., Ltd, § es Steel Pipe Co., Ltd. (Kirk- Wiison, J. H., & Oo., i. 
British Petroleum Co., Ltd. Gilmour, W. & 0, 17 17 | Maschinenfabrik eee ae > quem anrere caldy) .. Wolf, RB. . oe 96 
British Thomson - Houston Ltd... .. 12! Glacier Anti-Friction Metal muasiet Engine Go., Lia... 2 we ee 88 Stephenson, Robert, &  Oo., Wood, R. dD., % Co. ee ge 

5 Co., Ltd. 85 | Hunt & Mitton .. Bros. M4 Rawat John ;. : 51 Worthington Pump Gu., la. 
Glasgow Iron’ rs Bteel Go. : 3| Hunt, Robert W., & Go. ; 4 iS | Reddaway, F., & Oo., Tea.’ 5 Sterling Metals, Lia.” |: 47} Wouldham Coment Co. , Ltd. 
— Railway Eng. o., Hurst, Nelson & Co., Id. 1&88 Massey, B. & 8. 1 . FP. Co. - «» 8] Sterne, L., & Co., Ltd 25 | Wright, Joseph, & Co. 
India Rubber Gutta-Percha o an one Stewarts & Lloyds, Ltd. 1a 33 | Wurth, Paul . 
oe onde =~ Nat te 86 |, Ma Coulson, Ltd. .. Rennie, G. oe ; | tee cameygly Ltd. .. 8 | Yarrow & Oo., 
+» 64) Ingersoll- --, & ——— Bros. : Ltd. 28 | Yorkshire 
° + & 








Ash, J 

Atlas Metal Alloys Co... 
“auto” RecorderCo. . 
Aveling & Porter, Ltd. 
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British vi ‘acuum Cleaner Co. he 
Ltda. 


Broadfoot, Jobn, & Bons. Ld. 
Brooks, J. B., & Co., Ltd.. 

Bi rotherhood, P. . Ltd. ] 

Brown, Bayley’sittea! W orks 43 Goldsworthy & S6éns . 





26 mf & Hobson, Ltd. 
G 


ePhees $ 


le 3 oo itorey, & Bons, 
Inniss & Riddle .. .. 35 | Sons, Ltd. 52 Stothert & Pitt, Ltd... Wi 
Brown, 1 D., & Sons, Ltd. Daten Meet Gon’ Ltd. 68 | Goodwin, Barsby & Oo. Jack, Alexander, & Oo, . By | Merry weather pt 1 & Leeds), Lad. .. | Stott, 6. 5., & Co, oo of | Vest 
50.20 Delta Metal Co., Ltd. + 4'Grafton&Go. .. . .. 13! Jackman,J.W.,&0Co.,Ltd, 23 Metallic Valve Co. os 21 | Richards, Geo, ° Sugden, T., Ltd. ee 17 | Youngs 


NOW READY.—The OCTOBER EDITION of The Classified Directory of Current Advertisements in ENGINEERING, with a List of Telegraphic Addresses, ee., &o., to 
same, in compact book form for handy reference, may now be obtained gratis from the Publisher. 


LOCOMOTIVE INJECTORS iss: 


Sole Suecessors to the Injector Business of SHARP, STEWART & aod Ltd. ae THE PATENT EXHAUST STEAM INJECTOR CO. 
































DAVIES e METCALFE'S LATEST PATENT 


Automatic HOT-WATER’ INJECTORS 


Locomotive and Stationary Types, Combination and all other Patterns. 





DAVIES & METCALFE, = ROMILEY, near MANCHESTER. 


Telegrams—EXHAUST, ROMILEY. Nat. Telephone—No. 219, STOOKPORT. Railway Address—-ROMILEY, G.O. and M. Railway. 8968 


& ae For MINING, &e., 
FLEMING S * BEL an: era waren 
of. DOORS, 
t UN-EXGELLED! 











LEATHER, HAIR ann COTTON BELTING. HYDRAULIC LEATHERS. srsomr: 
Incorporating Firms Established 100 Years. “GILBERT” WOOD SPLIT PULLHYS,-—targe Stock. 
&& aoomnne Zoatpd., WEST GROVE Mill, ERAT ITE A=. 39, Lime Street, LONDON, E.C. 


ROSS & IDO NN CAN, 


MARINE ENGINEERS AND BOILERMAKERS, 
WHITEHEFIBLD WoRKEsS, GOVAN, GLASGOW. 


ADMIRALTY CONTRACTORS. TeLecrams; ‘‘ WHiTsrie.p, Giascow.” 


MAGNOLIA METAL. 


BEST ANTIFRICTION METAL for all Machinery Bearings. 














9 Flower” Brand. 


Speeify 
Magnolia Metal “Flower ” , — ; 
Brand to prevent : ; 
impesities. — THE NAME AND TRADE MARK APPEAR ON EACH BOX AND INGOT OF GENUINE METAL. 9210~s 


MAGNOLIA ANTIFRIGTION METAL GQ. OF GREAT BRITAIN, LTD.; 49, Queen Victorla ‘Street, LONDON, E.6. ° 


Telephone :—5925, Bank. BERLIN : Friedrich Strasse, 71. PARIS: 50, Rue Taitkout. BRUSSELS: 36, Rue de L’Universite, Liege. (Telegrams :—Magnolier, Loudon. 
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GONVEYOR-ELEVATOR 
















J. J. STEVENSON, BULL BRIDGE WORKS, 
some Accrington, Lancashire. 
CONTRACTORS TO H.M. GOVERNMENT, 
SPIRAL CONVEYORS. ; STOKEHOLD CHAIN ELEVATORS. 
COAL CONVEYORS. CONVEYORS. | BEIT ELEVATORS. 


GRAIN CONVEYORS. | GRAIN ELEVATORS. 


TRAY CONVEYORS. | COAL ELEVATORS, | BALE ELEVATORS. 


National 
Telephone : 


No, 0279. 


Telegrams: 
** Conveyor, 


¥) (20-, 0-, OW ADMIRALTY, WAR 


C g A BITRE AND INDIA OFFICE LISTS. RS 
me pers cnet NEP, 4 


cone ABC, PP gui Qin! FISHING VESSELS. - 
Ah AR CARGO & PASSENGER BOATS & 
a can wW COMPOUNDS & TRIPLES to1000 [.HP. 
THE GRIFFIN ENGINEERING CO., 
BATH, ENGLAND. ped st 


Manufacturers of GRIFFINS PATENT 


VERTICAL TWO AND FOUR CYLINDER “ DUPLEX” 
FIXED « MARINE OIL ENGINES 


in SIZES from 8 to 500 HP., 
Usine ORUDE O1rt 


at a cost of jth of a penny per B.HP. per hour, or KEROSENE at 
a cost of 4d. per B.HP. per hour. 
: Absolute Cleanliness and Freedom from all TARRY DEPOSIT. 
All Sizes of Marine Engines Fitted with our Patent [ 
INVICTA Reversing Clutch and SOLID PROPELLER! 
RESULTS GQUARANTEEU. 


PETROL, BENZOLINE, ALCOHOL, TAR OIL or CREOSOTE 1s perfectly 
suitable for our Engines. 


40.to 60 HP, Type. Fitted with Patent References te users in all parts of the Werid. 9374 8 to 35 H.P. Type. Fitted with Patent 
Auxiliary Starting Engine. ILLUSTRATIONS AND DESCRIPTIVE BOOKLET ON APPLICATION. Momentum Starting Gear. 































































SHALLOW 
DRAUGHT 
STEAMERS. 
DREDGERS. 
HOPPERS. 
TUGS. 
LIGHTERS. 
LAUNCHES. 


—_————EE a = Sent to all Parts 
STERN WHEEL TUG, BUILT FOR THE CROWN AGENTS FOR THE COLONIES. of the World. 








— 9021 


C. a EN " i E 60 ccia: poet Telegrams : 
“any & WU. ENGINEERS & SHIPBUILOERS, <== 
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Dredge Plant. a 








igor | 

GRAND PRIZE BOW & STERN WELL BUCKET HOPPER DREDGERS. GRAND. PRIZES | 
BARGE-LOADING BUCKET DREDGERS. i 
=o: GOLD & TIN RECOVERY DREDGERS. we ee i 
FRANCO-BRITISH HOPPER & PONTOON SUCTION & DISCHARGING PARIS, 1900. 'f 
PUMP DREDGERS. , ST. LOUIS, 1904, 4 

EXHIBITION, 1908. Buckets, Links, Pins and Gearing supplied for existing Dredgers. BORDEAUX, 1907. ; 





‘agit WM. SIMONS @ CO., Ltd., RENFREW, Scot. 


LONDON OFfFice: 83, VictorRIA Street, S.W. 


soecdiae HUGH SMITH & CO 


Possil Engine Works, GLASGOW. 


Telegraphic Address—** POSSIL, GLASGOW.” Telephone No. 8666. . 
ON ADMIRALTY LIST. 


MACHINE TOOLS 


For Shipbuilders 
& Boiler Makers. 


Hydraulie Boiler Riveters. 
Hydraulic Boiler Flangers. 
Patent Hydraulic Boiler Shel} 
Plate Benders. 
Plate Flattening Rollers. 
Shipyard Bending Rolls. 
Patent Hydraulic Cold Plate 
Flanging Machines. 
Patent Hydraulic Channel 
Bar Shearing Machines. 
eg Hydraulic Manhole Punching 
Machines, &c. 8623 




























CONTRACTORS TO H.M. ADMIRALTY. 


REF RICERATIN 


MACHINERY For SHIPS. 


Meat Chilling and Freezing, Cold Storage, Ice Making, Dry Blast. 
Contractors for Complete Installations. 


THE LIVERPOOL REFRIGERATION C0. Ltd., Colonial House, LIVERPOOL. 


mew -_———a 











VOONTRAC THORS - TO: HM: ADMIRALTY AND: WARK: OFFICE - 


"CRAIG é ROSE.‘ LIB « SPECIALISTS: In OILS - 


wit CEU LUBRICATION: 
f J MARIAE. ENGINES 


Suppliers of Special Turbine Oil to ‘‘ LUSITANIA,” 
~ 
== “172 LEITH WALK BRITISH: / WHARF. 85 CA ST, 
' : : v EvINBUR ; +? oe f Bo Sinseow a, 








** MAURETANIA,” “CARMANIA,” &c. 
A sS£ r( 


ee _ = Es 
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TANGYES Lo sreminanam 
OIL ENGINES. 


Automatic Me hee? SR | 
Tube-Ignition. 























JAMES FAIRLEY & SONS @~2:22~ 
General Stee! Manufacturers, got eee in TOOL STEELS 


FAIRLEY’S SELF-HARDENING TOOL STEEL, for Heavy Cuts at High Speeds. 


Is considered to be the HARDEST TOUGHEST Steel made nitnengh the Gnenpost in me luuet nal samgtes Sree te eppaeres tagens. 
NOTE JAMES FAIRLEY & SONS’ WORKS (Bramail Lane, SHEFFIELD, nad : St. Forge and and Rolling Mills, BIRMINGHAM) are merely Branch eee 
pa- All Communications should be addressed to the Head ‘Oficer-OLD MINT, SHADWELL STREET, BIRMINGHAM. 




















ANNA, Donsyo < WILSON 5 ie ee = 
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reebed TO 1 PANS SON: Z = 
= 4 ; } , y-- 
| 3UILDERS, . “ar” f° 
ILDERS, ENGINEER'S va o mm I 
= ie I / rake ' ; 

















“SHAFTING. 
HANGERS, 
PULLEYS, 


AND ALL FITTINGS. 


“PATENT — 
PLUMMER BLOCKS 


WITH VERTICAL AND HORIZONTAL 
ADJUSTMENT. 







WITH SELF-OILING OR ORDINARY’ 
BEARINGS. 





ILLUSTRATED CATALOGUE ON APPLICATION. 


C. F. CARVER, L”: NOTTINGHAM. 


THOMAS CHATWIN, 
Victoria Works, Great Tindal Street, 3) 4 M \ Ni G he AM. 


MAMNTUEACTUREIERNR OF — 














With | With 
Taper Parallel 
Shank. ) Shank, 








And all Descriptions of 


Engineers’ “Small Tools.” 
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HIGH-GRADE 


GRINDING MACHINERY 


AND WHEELS 


FoR AEE PURPOSES. 


GOLD MEDAL, 


FRANCO-BRITISH 
EXHIBITION, 1908. 


Standard 
Single-Wheel 


Universal Grinder 


With Adjustable 
Corrugated Steel 
Safety Guards 
and Self-Oiling 
Bearings. 





CONTRACTORS TO 
War Office, Admiralty, 
india State Railways, 
and other Government 
aremneereetd 





a. sei’ = Rone ed 


B. R. ROWLAND & CO., L= 


REDDisH, wr MANCHESTER. 
Tel. No. 47, HEATON MOOR. - Tel. Address: “‘HEROIC, REDDISH.” 4883 


gt ER 









Highest 
Quality 
Guaranteed 


' DAVID BROWN & SONS, Lr 


GEAR SPECIALISTS, 
LOCKWOOD, HUDDERSFIELD. 


Telephone : No. 80. 
Telegrams: ‘‘GEARING,” 
HUDDERSFIELD. 


| aa 


























We invite your enquiries. for 
drop forgings of the highest grade 
—we specialise in UNIFORMITY, 
ACCURACY and FINISH in ordinary 
or special grades of Steel and Iron. 

- Write us . . 


J. B. BROOKS & Co., Ltd., 
Criterion Works, 
WILLENHALL. 


Telephone: 49, Darlaston. 
Telegrams: Crito, Willenhall. 



















CHURCHILL'S 
rok GUTTERS. 








A Representative Assortment.:—Which shall we quote yow for? If the style 
you need is not shown, send sketch and full details as to requirements. 








We Supply in HIGH SPEED STEEL, CARBON STEEL, 
or any STEEL YOU CHOOSE. ;t; 


CHARLES CHURCHILL & C0., Ld. 


LONDON: 9 to 16, Leonard St., E.¢. BIRMINGHAM: 2 to 10, Albert St. 
MANCHESTER : 6, Oxford 8t GLASGOW : 9 to 11, Wellington St. 
NEWCASTLE-ON-TYNE: Albion Buildings, St. James St. 91 





FUSION-WELDED 
me METALS Lr. 


PATENT . 
56, Victoria Street, WESTMINSTER, S.W. 


TELEPHONE—862, WESTMINSTER. Tsu. Aporess— Fustwap, 


COMPOSITE HIGH-SPEED STEEL 


LICENSES DEMONSTRATIONS 
GRANTED TO OF PROCESS 
MANUFACTURERS. ARRANGED 


5BO°,. to "75° eee 








| 


2 


ee} 





i 


COMPOSITE TOOLS:-— 
Can be hardened along the whole length of H.-S. S. Strip. 
Need no continuous forging, fettling, or hardening. 

Mean minimum waste and maximum. economy. 

Mean 60 -per cent. economy in first cost alone. 

Give less liability to fracture and greater reliability. 

Can be made in all sizes and shapes. 





Milling Cutters, Planing, Slotting, Boring and Lathe Tools, -Drilis, raps, 
and all classes of ools for ail purposes. 
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Liquid 
Fuel 


specially suitable 
for the 


Mercantile 
= Marine = 


by the use of. which 
NO STOKERS 
OR TRIMMERS ARE 
REQUIRED. 


Full particulars on application. 


BRITISH PETROLEUM CO., Lo., 


22, Fenchurch Street, London, E.C. 













9272 








Adolf Bleichert « Co., 


99-100, PALMERSTON HOUSE, 
BISHOPSGATE st. wiTrHin, LONDON (57), E.@. 


The oldest and largest 
establishment for the 


construction of 





BLEICHERT'S 
system of 









Section of the Wire Ropewey of 35 eye in length Chilecito and 


Famatina Mines, executed for the Argentine eee 14 


HOISTING & CONVEYING MACHINERY. 


Cranes, Telpher Lines, 
Rope & Chain Haulage for Mines, 
Monorail-Conveyors, 
Gantries for Shipbuilding, a. 


all appliances for the rapid & economic moving of material. 








8451 








“Small High-Class Specially Designed 


LATHES 


With Self-Acting Boring Carriages. 


FOR MOTOR REPAIRING BY YOUR OWN MECHANIC, OR FOR 
PRIVATE WORKSHOP, TOOL ROOM, AND EXPERIMENTAL 
WORK, 


INVENTORS’ MODEL WORK, &c. 





4G a 


> | A greater variety and 
heavier work 
can be done on these 
tools than on 
any other Lathes of 
their size. 








de he 








ACCURACY GUARANTEED. 
WORKMANSHIP AND MATERIALS BEST POSSIBLE. 
PRICES LOWEST POSSIBLE. 





Write for Specifications and Lists to— 


DRUMMOND BROTHERS, I’ 


German Niles-Tool- Works, 
PECULIY: ME AVY MACHINE TOOLS 
muvee’ of all descriptions 


up to largest dimensions. 





Telegrams: 





Vertical Boring & Turning Milis. 

Engine Lathes up to the largest capacity 

Slotting Machines. 

Hydraulic Presses for «a 
Wheels. 


OUR SPECIALITIES :— 





Planers for all purposes. 
aren rerio Upright 


Boring Machines, with Verti- Pneumatic Tools. 


cal and Horizontal Spindles. Special Machinery for B»il- 
Machines, with Verti- roads, Marine Engineers, Bri‘ge 
Horizontal Spindles. Builders, Rolling Mills, &c. 


GENERAL AGENT FOR THE UNITED KINGDOM :— 


BURSTINGHAUS & CO., Ltd., 38, Upper Thames einen, 





Milling 





Engineering Works, near GUILDFORD. ™ 


BZONDON, HaCa 
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> _; WATER TURBINES 


to suit any height 
of fall or power. 









Pamphiet ‘‘ON THE DEVELOPMENT OF 
WATER POWER,’’ sent on application. 


GILBERT GILKES & CO., L™. 
KENDAL, England. ™* 


BLAKE'S 


PATENT 


BOILERS 


NO STAYS. NO STAY TUBES. 
LATEST IMPROVEMENTS. 





“TRENT” TURBINE. 



























Strongest, Simplest, 
Oheapest and Best. 





Blake Boiler, Wagon, and 


Engineering Go., Ltd., 
DARLINGTON. ™ 


Telegrams—aAlliance, Darlington. 












“Reflex” Water Gauges 


are manufactured solely by 


Richard Klinger & Co., 


Engineers, Contractors to the Admiralty, &c., 
LONDON, E.C., 


66, FENCHURCH STREET, 


and each Gauge bears 
their registered 


TRADE 








PECIAL NOTICE TO MARINE “ENGINEERS | 


Ww. BH. WATSON’S 


MARINE BEARING METAL 


Is a Proved Success. 
it Costs is. per ih. 


It is successfully working in Marine 
Engines of Mail Steamers and 
others, developing 500 to 
6000 I.HP. 


It is of sufficient hardness to support itself in the heaviest and wee bearings. 
Made and Sold by— 


ATLAS METAL & ALLOYS CO., Ld. 


52, Queen Victoria Street, LONDON, E.C. 


— The first High-class Bearing Metal offered at a Moderate price. —— 











SCRIVEN & CO. 
LEEDS. 


MAGHINE TOOLS 


FOR 
Shipyards, Engineers, Steel & Ironworks, 


Bridge, Boiler, Structural Works, &c. 


HYDRAULIC AND SPECIAL 
MACHINES. 


Tele. Add.—“SCRIVEN, LEEDS.” 








PLATE SCARPHING MACHINE. 


Used on the 
largest gas engines. 
in the world. 


LODGE IGNITION 


THE INVENTION OF 


SIR OLIVER LODGE. 


High-Tension Sparks unaffected by soot, oil or moisture. 








No moving plugs or tappets required. 
ignites poorest gases and weakest mixtures, 





Agents for the whole of Germany, 
Messrs. Ehrhardt & Sehmer, Saarbrucken, 
wee oceeeeere 


hagte for full aR and dod for the 
ignition gear to fit any engine, to— 


LODGE BROS. & 60., 


14, New STREET, 


BIRMINGHAM, 
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we ““Sifocco" * 
Centrifugal Fans. 


Ventilation. 
Ship 
Ventilation. 


Davidson 8 Co., Ltd., 


7760 


Belfast 


Sirocco 
Engineering 
Works, 




















STEEL 2 IRON FORGINGS 


UP TO ANY SIZE AND WEIGHT, 






For Marine, Turbine and General Work. 


CRANK SHAFTS, PISTON 
-and CONNECTING RODS, 
STEEL ROLLS, «xe. 










|Forgings made to Admiralty, Board of Trade, and 
Lloyds’ Requirements and Tests. 


JOSEPH WRIGHT & CO., 


NEPTUNE FORGE, TIPTON, STAFFS. ,,. 


AND AT 
124, VICTORIA STREET, 


WESTMINSTER, S.W. 


va" 
el 











128, HOPE STREET, 
GLASGOW. 












JAMES SIMPSON 


AND COMPANY, LIMITED, 
Registered 101, Grosvenor Road, LONDON, S.W., 


Telephones : 825, 826, & 827, AND Telegrams and Cables : 


WESTMINSTER and NEWARK-ON-TRENT. * AQUOSBITY, LONDON,” 


4, NEWARK, “AQUOSITY, NEWARK.” 





Manufacturers of High-Olass 


PUMPING MACHINERY 


of all types and for every service. 


WORTHINGTON PUMPING ENGINES 


for Waterworks, Sewage Works, Mines and Hydraulic Power. 


PERIODICAL INSPECTIONS 


of Machinery undertaken and Reports given. 


REPAIRS OF ALL KINDS EXECUTED. 











HEATING INSTALLATIONS, 
HOT WATER SERVICES, 
and FIRE SUPPLIES of all descriptions. 





ESTIMATES ON APPLICATION TO 9107 


JAMES SIMPSON & CoO., Ltd. 


IOI, Grosvenor Road, LONDON, S.W. 


DOUGLAS, LAWSON & CoO., 


BIRSTALL, near LEEDS. ENGINEERS, 
Makers of WROUCHT-IRON BELT PULLEYS up to 20 ft. dia. 
The QUALITY of our Pulleys is of the highest, and our facilities for QUICK DESPATCH are unsurpassed. 


Telephone—135, BATLEY. 
ABC Code, 5th Edition. 











Telegrams—PULLEYS, BIRSTALL. 
PRICE LISTS and DISCOUNTS 
on application. 
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MERRYWEATHER’ S patent BOILERS 


LIGHT—PORTABLE—EASILY 


EXAMINED. 
GHP. - - 4cwt. Ten Standard 
100HP. - - 29ecwt. Sizes. 


Steam from cold water in 5 minutes. 
Made in 100 Ib. sections: 
POR OOAL, WOOD, PETROLEUM, REFINED OR REFUGE. 


Over One Million Horse-power in Use. 


‘M. & S.’ PATENT “ SIMPLICITY” LIQUID 
FUEL SPRAY. BURNER 


FOR USH IN ANY BOILER. 


MERRYWEATHER & SONS, 


63, LONG ACRE, W.C.; and GREENWICH ROAD, S.E., LONDON. 
ESTAB. OVER 200 YEARS. 














WATHR POWER 


TURBINES 


OF THE Most EFFicient TYPES. 









MODERN 8952 | be 


PELTON WHEELS | | 


For HIGH FALLS. 


W. GUNTHER & SONS, S2Z3e"3"%ie 


DEMPSTER, MOORE & CO., Lto., 


erdlsice GLASGOW. 














FROM PHOTO OF 8 in. CENTRE LATHE, 


' , SPECIALITY s 9065 
Modern High-Speed Machine Tools. 


GRAFTON. & CO. 


CONTRACTORS TO H.M. GOVERNMENT, 
CYCLOPS ‘WORKS, 


SEDEORD. 








Telegrams— 









Grafton, Bedford. 


_ Illustrated Descriptive Price List free on inte 


SILVER MEDAL, Inventions Exhibition, nace 1885, 
GOLD MEDAL, Paris, 1900. 
GRAND PRIX and GOLD MEDAL, Franco-Brifish Exhibition, London, 1908. 


LIGHTEST BOILER IN EXISTENCE. 



































iF ULLWAY GATE 


VALVES. 


They are WELL-MADE. 
Have few working parts. 


NOTHING TO GET OUT OF ORDER. 


WILL KEEP TIGHT. 


Large and small sizes. 


Valves suitable foe all Purposes. 
ONCE USED ALWA YS USED. 
Large ‘Stocks in | London. 


Send for Illustrated Pamphlet No. 1150. 





9815 




















SS 








\ ae eerie tas) } 

















MAKERS OF 


Rows PATENT 
FEED WATER 
HEATERS 
CALORIFIERS 
FVAPORATORS 
CONDENSERS 
STEAM 
KETTLES 


BOILING 
BATTERIES 
RADIATORS 
GAS KETTLES 
STERILIZERS] 
Air HEATERS 
INSTANTANEOUS 


BATH WATER 
HEATERS 





ROYLES [IMITED 


ENGINEERS & SPEC/AL/STS 





EVAPORATOR 


(Row’s PATENT.) 


OPEN FOR CLEANING. 








S REISERT. PATENT WATER SOFTENERS AND. FILTERS, 
ROW’S PATENT BATH WATER PURIFICATION PLANTS, 
LAM 
IR] , NEAR. 


MANCHESTER 


MAKERS OF 


ROYLES PATENTE | 
STEAM TRAPS 


SAFETY AND 
RELIEF VALVES 
STEAM ant 
WATER VALVES 
Bolter 
MOUNTINGS 
Swivel 
UNIONS « BENDS 
STEAM DRYERS} 
STEAM OVENS 
ASBESTOS PACKEL 
STEAM FITTINGS 
AUTOMATIC 
Feep PUMP ani 
RECEIVER 
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j OHN OAKEY & SONS, Ltd. 


GENUINE EMERY, _ EMERY WHEELS 
EMERY CLOTH, For all Purposes. 
Wellington Mills, GLASS & FLINT PAPERS, 
WESTMINSTER BRIDGE ROAD, B LAC K LEAD, &o. 


ROY'S Sees Fst COMPOSITION 


FOR CoaTINe BOILERS, orEaM PIPES, os, &e., ~ 
= jeont See radiation cf hea’ 
of steam. IT WILL AT rT ONCE oe show 4 Lil 
Polr CANNOT CATCH OR COMMUNICATE rine. 
Used in H.M. Dockyards, Arsenals; also by 
principal Railway and Dock Co.'s. 


May be seen where it has been in use for twenty 
y 








CEROY'S G igor a 


ESTABLISHED 1865. 


m= F., LEROY & CO,, 
20, Gray St., Commercial Rd., London, E. 


Also at MANCHESTER. 8448 








REGISTERED TRADE MARK. 








Negretti & Zambra’s 


New @/¢o (Percentage) 


HYGROMETER. 


An instrument to show in a direct manner without 
the use of tables the Percentage Humidity of the 
atmosphere at the time of observation. 


Price 21i/= 
Descriptive Pamphiet Post Free. 





L8 Illustrated Price List of Accurate Thermometers 
S| fo: all purposes post free to all parts of the world. 


| Franco-British Exhibition, awarded 2 Grand Prix 
for Scientific Instruments. 


NEGRETTI & ZAMBRA, 38, Holborn Viaduct, E.C. 


Branches: 45, Cornhill, and a 122, Regent Street, London. 


Sole Agents for the U.K. and Colonies for 
A. SALMOIRAGHI (of Milan), TACHEOMETER-CLEPS, 
which are KEPT IN STOCK and CATALOGUES of which will be SENT POST FREE. 


‘GANDwy a 


Registered Trade Mark No. 117088. 








Od 1797 














8 3 
LOOK WITHOUT 
FOR THIS 
GANDY’S NAME 
NAME NONE 
ON IS 
EVERY . GENUINE. 
BELT Sit 
of LIVERPOOL 
you e INVENTOR Established 
BUY. 1873. 
. PATENTED [1877 al 














There is but one GANDY, that 


MANUFACTURED BY 1519 * 


GANDY 'S. Ltd., seacombe, Cheshire, ENc. 


LONDON, BIRMINGHAM, MANCHESTER, GLASGOW,. BRADFORD, 


“CENTRAL LIFT” 


HYDRAULIG-WORKING 
VALVES. 


Easy Working. Simplest and Best for Iron 
and Steel Works Plant, 


Dock and Railway Cranes, &c. 
SaINT OUT ON APPROVAL. 








SOLE MAKERS :— 


DEWHURST'S ENCINEERING COMPANY, Lt, 
Hydraulic Engineers, SHEFFIELD. 













“DAW” ROCK DRILLS. 


“DAW” EXPANSION 
ROCK DRILLS 


Save 25 per cent. and 
upwards in “eS 


a Any Size. 
\Saeane & Cyanide Plants. 
11, Queen Victoria St., 


* Z.DAW * “nce: 









in 
Highest attainable 
Efficiency. 







Any Type. Any Pressure. 

















BELFAST, BRISTOL, &e., &c., &¢. : 








Telegraphic Address: ‘‘GULDNES, LONDON.” *» 8181 


O1L, MILL, PLANT 


_ To Crush all kinds of Seeds or Nuts. 


LAMBERT'S PATENT PORTABLE OIL MILLS. 


INSTALLATIONS TO CRUSH UP TO 1000 TONS PER WEEK. 
Patent Feeding Cake Presses. 


PRESSES OF ALL DESCRIPTIONS 


INCLUDING 


LAMBERT’S PATENT “ CONTINUOUS” & “ALBANY” OIL PRESSES. 


THE MOST ECONOMICAL SYSTEMS KNOWN, 


PATENT BLOGK FUEL MACHINERY 


SOLE MAKER: 


ROBERT MIDDLETON, 


SHEEPSCAR FOUNDRY, “i 
LEEDS, EINGLAND. 


ABC, Lieber's, and Engineers’ Telegraph Codes used. 
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TAYLOR & GHALLEN, LTD. 


é ¢ 

2B > 

EE \ / 3 

gb . B 

+ i 

6 = r=] 
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SHEARING PRESSES. 
AsBouT 150 PRESSES ON VIEW IN OUR SHOW ROOMS. 











PS : R-MINUTE. | - 


SELF-FEEDING PRESS. as 
CONSTITUTION HILL, BIRMINGHAM, Enavano. 





PRESSES. 




























The OLDEST and BEST 
LUBRICATOR MANUFACTURERS 
in the Market. 


THE STEAM CYLINDER 
LUBRICATOR 60., Lid., 


.GORDON WORKS, LOWER BROUGHTON, 


MANCHESTER. 



















Telephone : No. 1646. 
Telegraphic Address: ‘‘ SRAFIELD, MANCHESTER.” 












This Advertisement appears fortnightly. 









“™@) =Mechanical Lubricator 
with Adams & Grandison’s 
Patent Totally Enclosed 
Reducing Gear for high- 
speed engines. v8 





“PARALLEL 
FLOW" 


is the BEST system of 


Oil Separation. 


The only System in which Highest Efficiency is 
obtained without Loss of Vacuum, :.c., Maximum 
of Efficiency with Minimum Resistance. 
WARNING. 


We beg to ativise Clients that these Separators, unlike many types now on the 
market, have ample internal capacity for the weight of steam dealt with. 





Our New Catalogue, No. 127b, explains the how and why of 
this fact. Send for it. 


HOLDEN & BROOKE, 


Sole Manufacturers, Lr. 


Sirius Works, 
West Gorton, 


MANCHESTER. 





You can do your grinding on the side of 
a rock—if you want to—but it doesn’t pay. 


CARBORUNDUM 


grinding wheels are the hardest, sharpest— 
" longest lasting grinding wheels on earth. 
They cost a little more than others—but 
are far the most economical in the end. 


The Carborundum Co., 


29, CLIFTON STREET, 
FINSBURY SQUARE, 
LONDON, E.C. 


| ner 

















Se at ee et 





/ 
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Stee Company of Scotland, Ltd. 


(SIEMENS PROCESS), 


23, ROYAL EXCHANGE SQUARE, GLASGOW. 


ESTABLISHED 1872. 
HALLSIDE, NEWTON & BLOCHAIRN, GLASGOW. 
23, ROYAL EXCHANGE SQUARE, GLASGOW. 
9, MINCING LANE, E.C. 


Works : 
Head Office : 
London Office : 


Contractors to British Admiralty, War Department, and 
Foreign and Colonial Governments. 


MANUFACTURERS OF 


‘Mild Steel Plates, Angles, &c., 


For Ships, Boiler and Bridge Building, Angles, Zed Bars, Tees, and ali forms of 
Sectional Bars required for constructive purposes. 











CASTINGS of all kinds and cena? 1 sizes for Ship Stems, 
Stern Posts; Rudders, &c. 

FORGINGS of every description. 

AXLES of highest quality, to meet requirements of Home 
and Colonial Railways. 

TYRES.—Locomotive Carriage and Wagon, to all re- 
quirements. 


~The Griffin Mill 


— MANUFACTURED BY “He —_ 


BRADLEWZT PUL VANIZE EF oo. 
37, WALBROOK, 


London, E.C. 


UESTRIAN, LONDON.” 
, LONDON WALL. 














Telegraphic Address : 
Telephone No. 37 





Specially adapted for the fine pulverization of 
PORTLAND CEMENTS, 
PHOSPHATE ROCK, 
COAL, COKE, 

GOLD QUARTZ, 
ORES of all kinds. — ss 
Full Particulars on Application. — 


PECKETT & SONS, BRISTOL. 























LOCOMOTI 7 2s a 
of various Sizes with all the latest improvements ready for Immediate De- 
‘ livery. Engines specially designed for every requirement and gauge. 





Full particulars on applicatien. Telegrams: “PECKETT, BRISTOL.” 


PENN BROTHERS, 


Providence Street, CRADLEY HEATH, STAFFS. 


HYDRAULIC CHAIN TESTERS 





“Penn, Cradley Heath.” Telephone: No. 9, Cradley. 8599 


Telegraphic Addrass: 











RICHARD C. CIBBINS & CO., 


Berkley Street, Birmingham, 
MAKERS OF 







AND ALL KINDS OF 


LIFTING TACKLE. _ A y 


GLASGOW: 


JOHN SS. BISHOP, 
51, Cadogan Street. 














Schaffer & Budenbers, L'* 


Whitworth Street, MANCHESTER 


Branch Offices: 77a, Queen Victoria Street. London, E.C. 5, Wellington Street, Glasgow 


















Largest 
Makers in te < 
the world i tion over 
’ three 
million 
Pressure gauges. 
Gauges. 


——1907— 


Catalogue 
of nearly 600 
pages and up- 
wards of 1000 
iNustrations 

















ALSO MAKERS OF 





ENGINE COUNTERS, INJECTORS, DIAL THERMOMETERS for 
Super-heated Steam, Nickel-seated STOP VALVES and SPRING 


SAFETY VALVES for Super-heated Steam, THOMPSON mae 
and 


TEST PUMPS, ENGINE. LUBRICATORS, RECORDING 
PRECISION INSTRUMENTS, etc., etc 
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Patent Self-contained 


MOULDING MACHINE 


which WHEELS or PULLEYS of any 
en from 8 in. fo upwards off camer 


The most Complete and — EMclent - — 1d hitherto 


Ail Machines warranted. to, mould with the greats 


The Machine was cuenied the SILVER MEDAL by the 
Society for Promotion of Scientific Industry. 


GEARING WHEELS 










TOOTH WHEEIS CUT BY 
CHINERY. 
Bfwen ant Testimonials 
Lonpox REPRESENTATIVE— Ww WHITTAKER & SONS 
VICTOR H. COATES, M.L.M.E., ted, 


2, Norfolk St., Strand, W.C. * 
Telephone No.—8261, Gerrard. — 2 
‘elegrams— Victomime. SSS 


SIGHT-FEED LUBRICATORS. 


SIMPLEST, MOST RELIABLE, AND CHEAPEST IN THE MARKET. 

Single & Double “patent. 
PATENT. 

In the Double Lubricator each feed is absolutely 

independent, so that one can be closed off without 
interfering with the full working of the other. 

Fitted with Patent Protectors, which 


also enable Sight-glasses to be removed 
and replaced in TWO minutes. 








As supplied to the Chief Railways. 
DAP IOIE A 8943 
The Hulburd Engineering Co., Ltd., 


BRASSFOUNDERS AND COPPERSMITHS, 
160, LEADENHALL ST., E.C. 


| BELTING 


THE IMPORTANCE OF BUYING UNWEIGHTED LEATHER. 


e 
2 
3 The advance in the price of hides has made It more 
difficult for tanners to turn out leather at a price. 








In some cases this has led to the use of adulterazits 
in order to make apparently cheap belting. 


OUR GOODS CONTAIN ONLY THE BEST MATERIALS, 
% NO GLUCOSE OR OTHER WEIGHTING MATTER, 





(J 
=, W. & ©. GILMOUR, 44 
% %, Machine Belt Manufacturers, a o 
"e*. St. John’s Hill, é 





rvwveuvevwyryeyeerrreTeTeeeeeeeeeewrVVTWVVYWYt,Y*. 
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EDINBURGH. 
FOR ALL TYPES 


SUPERHEATER OF BOILERS. 


Wrought Steel throughout, Hundreds in Use, 
Simple, Reliable and Efficient, 


With or without 
protection and 
control devices, 










SUPERHEATER (with bw | Dam WORKING 
(Buperbeater isolated, when pan og te GENEBAL VIEW OF SUPERHEATER. 


T. SUGDEN LTD., 180, Fleet Street, LONDON, E.C. 


Telegrams ; “ TUBULARITY, LONDON.” Telephone: HOLBORN 196. 8834 






























Buoys 

BOILERS 
‘TANKS x 
CONSTRUCTIONAL WORK. 


( [ONDON 


SOFTENERS 
HEATERS 
PURIFIERS 








——_________- 

















MILDENCO WHEEL VALVE. 


FITTED WITH PATENT 
RENEWABLE RADIUM SEATING 


GUARANTEED ‘TO STAND 
SUPERHEATED STEAM. 


a MILLAR, DENNIS & CO., 


xt Evin Works, 
B Ee aA DEO HD. 9176 
a] 



























\ Interior View of Works : 
Employed in the Manufacture of 4 


WELDED 


’ Jer 


» WATERWORKS & 
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SAFETY 0 GRANES 


ensured by using 


DENISON’S Patent 
Overload Detectors. 








RINGS A BELL WHEN CRANE OVERLOADED. 


SOLED MAELBRS: 


SAM“ DENISON & SON, =: 
: ps Hunslet, nr. Leeds. 


ee —,  \ 














YELLOW LABEL FOR FOUNDRYMEN. 
BLUE LABEL FOR ENGINEERS. 
GRAY LABEL FOR ENGINEERS, 





SMOOTH-ON makes permanent repairs. 
Applied as a paste or putty it quickly metal 
lises; when hard it expands with the iron, of 
which it becomes an integral part. It positively 
stops all leaks of steam, water, fire or oil. 

Illustrated Instruction Book Free. 


SMOOTH-ON MANUFACTURING CO. 


JHRSHY CITY, N.J., U.S.A. 5108 


ENGLISH BRANCH, 
8, White RR ten, Moorfields, LONDON, E.C. 


W ccutmenat mceuael 








once Y 





MOND CAS. 


THE POWER GAS CORPORATION, LTD 


30, VICTORIA STREET, LONDON, &.W., and sTéc KTON-ON-TEES. 





In GERMANY-The Deuteche Mond-Gas und Neben Predukten Gosollsehatt 
SOLE Sedingen, Westphalia. 
Im U.S. A.—Messrs. R. D. Wood & Co., 400, Chestnut Street, Philadelphia. 
AGENTS | i= CANADA.—The Canada Foundry Company, Ltd., Toronto. 
In JAPAN.-Mr. M. J, Ibbotson, 9%, Yamashita Che, Yokohama. 
Experience. 
cosas, i 
| 
Working | 
; with 
Bituminous 


Slack. 





Cheapest fer Power and Heating. Complete Mond Gas Installations frem 250 te 
26,000 HP. started te work in any part of the Werld with or without Ammonia Recovery. 


PLANT oapan.s 270, 000 HR ALREADY SOLD. 


Ashmore, Benson, Pease & See, Sees, Senne SS. Tee, ie Ltd., iecctinn-cn-Seall See last Advt. and next week. 


WILLIAM RYDER 


141, Felds Road, BOLTON. 








re 








DEE MAKERS oF 


THE RYDER FORGING MACHINE. 





Sawing Machine for Hot Iron, Coke Breakers, &c. 
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10 feeds. Capaci 
a ayy me 










EVERY RAILWAY 
IN GREAT BRITAIN. 


~—— 


Mechanical Type with er witheut Sight-feeds for 
Superheated or Saturated Steam. 9188 


Condensation Sight-feed Type with Auxiliary Feed. 


























STANDARD "SIZE. . 
—- CLAY Cross, —. 


THE haul Cross "Gaadans. x Near Chesterfield 


Telegrams :—Jackson, OLAYCROSS. Established 1837. 
a 


samme 














MARHRMoT 


ay PARAFFIN ENGINES 


for LAUNCHES, BARGES, 
PUMPING PLANT, &c. 

A) SIMPLE, RELIABLE. EXPLOSION EVERY 

REVOLUTION. FORCE FUEL FEED. 


IGNITION AUTOMATIC. NO 
ELECTRICITY. 


ont 
_ ‘ > Enclosed Epicyclic 
bai Reversing Gears. 


Sharere Young, 


MARMOT WORKS, 
ALLOA, 
9174 SCOTLAND. 














10 HP. Marmot Pararrin ENGINE. 








The YORKSHIRE PATENT STEAM WAGON CO. 


ets a of Deighton’s Patent Flue and Tube Co., Ltd., 
HUNSLET, LEEDS. 





AWARDED 
COLD aa 

MEDAL 

in RAC. 

COMMERCIAL ae 
VEHICLE ey 
TRIALS, J , 
1907. 


LATEST TYPE 6-TONISTEAM TIPPING WAGON. 


Diploma of Honour, FRANCO-BRITISH EXHIBITION, 1908. 





“UNBREAKABLE " PULLEY 
& MILL GEARING CO., Lro. 


SPECIALISTS IN THE 


ECONOMICAL TRANSMISSION 
OF POWER. 


AGENTS IN MOST CHIEF CENTRES. 


(SEE LIST, NOVEMBER 27th, page 19.) 


LARGE STOCKS. QUICK DELIVERY. 

















=|WROT-IRON SPLIT PULLEYS, 


ANY SIZE up to £2@© FT. DIAM. and ANY STRENGTH. 


SHAFTING. 
COUPLINGS. 
ADJUSTABLE 


SWIVEL 
BEARINGS 


(4 DIAMETERS LONG) 
In a VERY a RANGE 
o 


STANDARD 
PEDESTALS. & FITTINGS. 


LESS FRICTION AND LONCER 
LIFE THAN ANY OTHER 
BEARING. 


MANCHESTER & LONDON. ™ 


48, WEST GORTON. Stren ngtht Mame Manc chester. 56, CANNON STREET. pendent wer, Tendon 


Lieber’s§Code used. 
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FOR ALL PURPOSES. 


COMPRESS, he 





a 
“FIX PE EX” 
ROCK DRILL. 


DIA MON D 





CORE DRILLS. 





SCHRAM, HARKER & CO. 


NGINEDRS, 
CANNON STREET HOUSE, = LONDON, EC. %™ 
Telegrams—“SCHRAM, LONDON.” ABO Code, 











—_—_—___ 








THE BROWN HOISTING MACHINERY Co., 


CLEVELAND, OHIO, U.S.A. 


CRANES or apt Descriprions. 


All Enquiries should be referred to COWANS, SHELDON & CO., Ltd., CARLISLE. 





3 2s ne CRANES os IRON ORE WITH GRABS. 





Thomas Turton & Sons 


LIMITED. 


ENGINE, CARRIAGE, AND WAGON SPRINGS, 
Cast Steel Files, 


ENGINEERS’ TOOLS, HAMMERS, EDCE TOOLS, STEEL 
FORCINCGS, SPRING STEEL, 


Tool Steel. 
SHEAF WORKS, SHEFFIELD. 


Londen Office: 90, CANNON STREET, E.C. 


MANUFACTURERS OF 




















Lunkenheimer 


OIL CUPS. 


UNIVERSALLY ACKNOWLEDGED 
THE BEST. 

Can be regulated to feed any desired quantity of 

oil, and will continue to feed at the desired rate 


until empty. Do not leak, nor will they shake = 
to pieces when placed on jarring machinery, 


ANY STYLE—ANY SIZE 


YOUR LOCAL DEALER SHOULD HAVE THEM, 
IF NOT, WRITE US. ‘ 


THE... 
LUNKEN VALVE 
COMPANY, 


LONDON, S.E. 
35, GREAT 
DOVER ST. 






“SENTINEL” 
Snap Lever Sight-Feed 
Glass Oil Cup. J 







































“ CHAMPION” 
Rod Oil Cup. 


CLIFTON & WADDELL, 


METAL SAWING SPECIALISTS, 
Johnstone, ‘near Glasgow. 
































“3 8720 
86 in. HOT SWING SAW, Richir-driuin, meee | in sizes up to 84 in. diameter. 








Also BAND SAWS, CIRCULAR SAWS & HIGH-SPEED DISC SAWS. 
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THE ———m. 


Gas Powers By-Propucts Co. 


59, 


Bath Street, GLASGOW. ‘™? 





‘Gas 


WITH 


HEATING 





Plant for Gasifying 500 Tons of Bituminous Coal om Day. 
“ARE SPECIALISTS IN 


Producer Plant 


AMMONIA AND BY-PRODUCTS RECOVERY. 


FOR USE IN 


STEEL WORKS, 
CHEMICAL WORKS, 
OGEMENT WORKS, 0c 22 


AND ALL CLASSES OF POWER 


AND MELTING PROCESSES, 





: u t 


O)etcmei 


| | DAVIES’DEMONITE DI ‘Scs 


WwW stor, rohakes 


\--_ +" Hardest Stel \. Ly 


\ 





622 
W. J. DAVIES & SONS, IMPERIAL EMERY Mitts, BERMONDSEY, S.E. 


KINGHORN’S 
PATENT METALLIC VALVES 

















Easily Extensively Used 
Fitted to 7 oa 
oreign Navies 
Existing and the principal 
Pumps. Steamship Lines. 








ARE UNEQUALLED : TAN 


WHEN MANUFACTURED BY, AND STAMPED WITH THE NAME OF :— 


THE METALLIC VALVE GO., °s,uat * 






























“HEAP” 


For fais ~<a MACHINES. 


eee : 








The illustration shows 
our Patent Screwing 
Machine, “*C” Type, 
with Open Jaw Vice, 
so that bends and bent 
tubes can be screwed, 


Can be worked by 
Hand as well as by 
Power, and will screw 
all sizes of Pipes up to 
4 in. diam., and Bolts 
up to 24 in. diam. 


The stand forms a 
cupboard for tools, &c, 


We are in a position 
to supply Screwing 
Machines suitable for 
every purpose, 

Let us quote prices 

‘ and give information to 
suit your needs. We 
are always glad to do 


” ADDRESS IN FULL— 


J OSHUA HEAP & Co. Lid. 


. ASHTON-UNDER-LYNE, Eng. 


ANDERTON « SONS 


ANTLEY BOILER WORKS, 
ACCRINGTON. 


Telephone: 136, Accrington, Telegraphic Address: BOILER, ACCRINGTON, 
—- = Makers of 
ESTABLISHED | ' HIGH-OLASS STBEL 


cent _ LANCASHIRE 


CORNISH 


BOILERS 


Up to 200 Ibs. pressure. 


NEW BOILERS 


Always in Stock. 
READY FOR DELIVERY. 








All Welding, Flanging, Drilling, 
Riveting and Caulking done by the 
most up-to-date machinery. 





London Representative : 


SYDNEY P. FRASER, 


Broad Street House. 





6107 





Also Mckcrs of 


PATENT STEAM SUPERHEATERS 





to work, in connection with Lancashire and Cornish Boilers. Will give 























perfectly dry steam and save I5 per cent. to 20 per cent. 


D 
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Pertorators. 
LARGEST WORKS IN THE KINGDOM. 


Telegrains--C HEAPER, LON bd Telephone No. 281 (four 
lines) DEETFO RD. 


LEWISHAM, LONDON” 


“EFASTNUT” 
AWARDED SILVER MEDAL 


FRANCO-BRITISH EXBTN. 
RAILWAY & TRAMWAY SEOTION. 
vibra- 


WE WILL PAY 
Ue AsTNUe 


T1000: 


Washer is pro- 
‘ample 
FASTNUT COMPANION. 








to teas ‘aah 
ing us a nut that 


I 
ae = 


perly a a 
testing fres. 
2 doz. Assorted Sizes 1/4 to 2 in. 1/- 


FASTNUT LTD., 60, Aldermanbury, London, E.0. 
Lubecker Machine & Manufacturing Co., 


30, CREAT ST. HELEN'S, LONDON, E.C. 

















EXCAVATORS for Railways, Canals, Earthworks| ~ 


and Chalk Quarries. 
Capacity Pct 50 to 300 cubic metres per hour. 
FLOATING omens on oo Sonene River Work. 


EXCAVATORS. & DREDGERS 
OF ALL DEACRIPTIONS. 
Telephone No. 1434, Avenue. Telegrams: ‘“ Plasmo, saaiee 


The Pratt pontes or 


Drill Chuck. 








dX 
GRT OUR BOOKLET explaining why drills cannot dip. 


THE PRATT CHUCK CO. , FRANKFORT, N.Y. 


SELIG, SONNENTHAL & co. Sole pareneen 
Representatives, London, who keep a large stock. 








ENGINEERING. 
—o - Since 28 Years - 
THE STANDARD OF EXCELLENCE! 


ENSURES PERFECT SEPARATION OF SURFACES 
WITH LEAST POSSIBLE EXPENDITURE. 


Patent LUBRICATORS 


FOR ALL KINDS OF STATIONARY & MOVING BEARINGS. 
DUST & SHAKE-PROOF LUBRICATORS for Locomotives, Motor Cars, &c. 


9241 


SOLE MAHEES: 


TRIER BROS., 2:2-= 


“METALLIC PACKINGS. 


Office: 1, Great George Street, 
Write—PRINCEPS & CO., Matilda Street, SHEFFIELD. 


F. TURNBULL & G0.., stxerio NEWCASTLE-ON- TYNE. 


ay JUNCTION, 









































CONSTRUCTIONAL 
STEELWORK and 
MACHINERY 
for Mines and Collieries. 





HEAPSTEADS, 
HEADGEARS, 
COAL WASHING, 
STORAGE and 4x; 
- CONVEYING PLANT. 











HEAD GEAR ERECTED BY F. TURNBULL & CO. 








This lathe has a 6} in. hole through the spindle, as illustrated it is prepared 


to receive an electric motor, alternatively it may be fitted with fast and loose 
pulleys for belt driving direct from the line shaft. 


There are 12 spindle speeds, at all of which 8 HP. is available for work. 


There are eight changes of feed. 


6917 


BOLTON. 





THOS. RYDER & SON,™ 
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THE NEW 
Acetylene Flarelight 


NO SMOKE. 
NO SMELL. 


NO BURNER 
CLOGGING. 


NO HEAT. 





NO 
FLICKERING. 
NO TROUBLE. 








It gives a bright 
Steady Light of 
from 500 to 9800 
eandle-power for 
six hours with 
one charge, and 
requires no at- 
tention whatever 
while working. 
The above candle- 
power is 
guess work, but 
the result of care- 
4 ful photometric 

= tests. 













not 


Full particulars given from the Inventors and Makers. 


The Acetylene Corporation, 


LIMITED, 
49, Victoria St., WESTMINSTER. 


Telegrams: “ Fiamma, Loxpon.” Telephone : 430, WesTMINSTER. 


COTTON ROPE 
PULLEYS 


Up to 18 ft. Diameter, 








Thompson & Southwick 





LIMITED, 
TAMWORTH, = 
STAFFS. 





ALEX. FINDLAY @ CO., Ltd., 


Steel Roof and Bridge —* MOTHERWELL, N. B. 


Structural Engineers . 
Contractors for all the Main Buildings for the FRANCO-BRITISH EXHIBITION, 
LONDON, 1908, covering a total area of 560,000 square feet; also for 
the Grand Stadium, area 200,000 square feet. 

Att Kinps oF Stee. Structures Desia@neD AND EXECUTED. 
SPECIALITY :—HYDRAULIG PRESSED STEEL TROUGH FLOORING FOR BRIDGES AND BUILDINGS. 
Head Office - - - = MOTHERWELL, N.B. 
London Office - - - - «= 9, VICTORIA STREET, S.W. 
Taixerams: “ FINDLAY, MOTHERWELL.” “PARKNEUK, LONDON.” 9262 








See that 
this 
TradeMark 


is printed 


ALL OVER ONE SIDE 


of every piece of Jointing Material 
which is supplied to you as 


66 












39 






The man who would sell you another material 
« 






by ” = 665 ~ ” = 
as genuine or as “just as good” will 






“sell” you in regard to other things—beware of him! 


Richard Klinger & Co.., Engineers, 


Contractors to the Admiralty, &c. 
66, Fenchurch Street, London, E.C. 


















” 
is supplied in sheets of any thickness, 
Rings and Joints of any shape to order, 
Mey ates 
pressures, superheated steam, dry heat, 
oils, alkalies, ammonia, etc. 
* ” 
Mlmgalt is very tough and thoroughly 
compressed—it neither presses 


out, burns out, nor blows out—and does not 
stick to the flanges, 
” 
is the most 





effectually resists the highest steam 








Economical Jointing 
extant, 






9117 


THE “BAKER” SEPARATOR 


* separates - 
GREASE FRom STEAM 


TAKE 
OxtX. 





For Particulars 
Apply to 


THE BAKER OIL SEPARATOR CO., LTD., 
(Dept. B) Scarborough. 6808 


HARVEY 
Engineering Co., 
LATHE LTD., 
M°ONIE, HARVEY & CO., Lr. 
Scotland Street Engine Works, 


GLASGOW. 
London Office: 27, Mincing Lane, E.C, 


ESTABLISHED OVER 50 YEARS. 





MAKERS OF ALL KINDS OF 


SUGAR MILLS 


INCLUDING 


PATENT FIVE ROLLER MILLS. 





HARVETZ'S 
PATENT 


Triple-Effet 
Evaporator 


Now in use in all Sugar Growing Countries 


AND EVERY REQUISITE FOR 


Sugar Plantations. 


SPECIALTY. 


SUGAR REFINERIES 


fitted up complete for 
refining all classes of 
sugar. | 


HIGH-CLASS 


ENGINES 


OF THE HEAVIEST TYPES, 


MULTITUBULAR, CORNISH 








AND 


LANCASHIRE BOILERS, 


TANKS & WROUGHT IRON 
WORK 


9284 





OF EVERY DESCRIPTION, 
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MANLOVE, ALLIOTT 
~N Refuse Destructors. Steam Disinfectors. 


Oil Mill Co., D, Sugar 
Machinery. & GO: LP: Machinery. 


Pumping Plant. Laundry Machinery, 


NOTTINGHAM. »x, 


VICKERS’ Patent APPLIANCES 


for PRESERVING and 
LUBRICATING 


Tail Shafts 


SAND kept out of the BUSHES. 
BENJ™ R. VICKERS & SONS, LEEDS. 


Aqua Engineering Co., 


Makers of Patent 


Turbines & Pelton Wheels 


for Power and Lighting. 

TURBINE, CENTRI- 

FUGAL, and other 
PUMPS. 















Ventilating, Blowing, 
and xhausting 
FA a 


COP DYEING 
MACHINES. and 
LIQUOR 
EXTRACTORS. 
LIFTING and 


CONVEYING 
MACHINERY. 
Valves, injectors 
Elevators, &c. 
Brass Founders 


Tel, Address: ** Aqua.” Nat. Telephone: Ex, 


AQUA ENGINEERING CO., 


The Carrs, STOCKPORT, Eng. 


HOYT’S 
Leather Belting 








SPECIALLY SUITED FOR 


MAIN DRIVES, 
DYNAMOS « MOTORS. 


ALL SIZES OF SINGLE 
AND DOUBLE 


IN STOCE 











For Prices, APPLY To 9134 


Balderston & Co, 


201, ST. VINCENT STREET, 
GLASGOW. 














- VERITYS’ ARC LAMPS 


(ASTON-WORSLEY PATENTS) 


For Engineering Works, Docks, Railways, &e. 











We Manufacture 





I. Open Type Arc Lamps. | 4. An Arc Lamp to burn 


2. Enclosed Type 400 hours. 
Arc Lamps. 5. Flame Arc Lamps. 


3. Twin Lamps to burn | 6. Clutch and Contact 
singly on 220 volts. Gear for Arc Lamps. 











WRITE FOR CATALOGUE No. 566. 


Ltd. Plume 8 Victoria Works, Aston, Birmingham. 
a Covent Garden, LONDON, W.C.; Carlton House, 28, High 

ma Bi GHAM; 8, Queen 8q., BRISTOL ; Hardman St. Deansgate, 

ESTER; 1, Hackin's Hey, LIVERPOOL ; 26, Eldon 8q., NEWO E. 














and Millwrights, | ¥ 


* Contractors to the Admiralty, the Principal Railway Co.'s, dc. ON TYNE, 40, Bath St., GLASGOW ; 52, William 8t., DUBLIN. 6860 ss 





(| MASTHINENFABRIK. . 
WM) AUGSBURG-NiRNBERG 

















Electric Revolving Tower Crane (100{tons), radius 75 ft. Dublin Harbour (ireland). 


Agents: .For South of England, Wales, Scotland, Ireland — 
JAMES HALCROW, 18, Coleman Street, LONDON, E.C. 
For the North of England—R. WHITE & SONS, WIDNES, Lancs. 9198 
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THE STEEL PIPE COMPANY, 


EKIREKCALDY. LIMITED, 


9286 


Telegraphic Address :~ 
“ AQUILENTUS, KIRKCALDY.” 





Steam Pipes for High Pressures 
Water Mains. 
Gas Mains. 





Steel Chimneys. 
Stamped Steel 

and Angle Flanges. 
Special Pipes for Electric Stations. 


| 








LONDON AGENTS:-JOHN WILSON & CO., 39, Lime Street, E.C. 











SPIRAL SPRINGS 








L. STERNE & CO., LD, 


The Grown Iron Works, GLASGOW. 
LONDON OFFICE: DONINGTON HOUSE, NORFOLK STREET, W.C. 





















HARTNESS 
FLAT TURRET LATHE 


Now built in two sizes: 2} by 24—12 in. swing, 
and 8 by 36—14 in. swing. Equi ped with tools 
for either bar or chucking work. 


JONES & LAMSON MACHINE CO. 
Jubilee Buildings,” 
97, QUEEN VICTORIA STREET, 
LONDON. 9474 


RELIABLE BOURDON 
STEAM GAUGES. 


High Speed 
Indicators. 


BUCHANAN’S 
ENGINE COUNTERS 


SS Sent 
HANNAN & BUCHANAN 


75, Robertson St., GLASGOW. 9014 
THE --*° 


“Ciyde’ ~~ Pump 














McINNES PATTERN. 











‘| 
mT TT 





Write for © 
Lists to meg 
Maker: 


JOHN COCHRANE, 


NRER, 
BARRHEAD, near oLAscoW. 
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Thomas Evans &Son (Poplar), La. 


Lower North Street. Tel.: 180, RAST. 
Guarantee to SAVE you 9182 


10% from your Coal Bill, 
by consuming all your smoke under the boiler. 
Write us for estimates for Forgings of every description 
SMALL MARINE ENCINES A SPECIALTY. 


DAVY BROTHERS, 


LIMITED, 


SHEFFIELD. 


RAPID ACTION FORCING 
PRESSES 


with Steam Hydraulic Intensifiers, 
giving up to 100 six strokes per minute. 


Engineers & t Boilermakers. 


COMPRESSION of STEEL INGOTS, 
Robinson & Rodger’s Patents. 


INDUCED AND BALANCED 
DRAUGHT, with Hot Air Economiser, 
(Ellis and Eaves’ Patents), for all Land- 
type Boilers. 


STEEL WORKS PLANT, | 


See Illustrated Advertisement on 15th Jan. 




















Analyse your Flue Gases!! 


CO, Recorders for 
Up-to-date Boiler Plants. 


Guaranteed accurate to to 3 per cent. 

No complications ; few wor 

ee automatic in action, 
little attention needed. 

M ‘ect filtration of Gases, 





2 > 
a 4 
ae 33 
"5 42 

PY rs 
ui = == 
a8 aE 
$ 4 a 
2 de : 
emir een APPROV AL. 
Write for particulars te— 9312 
‘ ” 
e “Auto” Recorder Co. 
(pepr. E), 


Kent Street Works, ‘LEICESTER. 


The above RECORDER has just been 
awarded a BRONZE MEDAL at the 
FRANCO - BRITISH EXHIBITION. 

















BUCKTON 


PATENT REGENERATIVE SPRING BALANCED 


PLANERS 


INSTANTANEOUS REVERSAL 
EVEN LOAD ON GENERATOR 
ACCURATE REVERSAL 
LONG OR SHORT STROKE 


JOSHUA BUCKTON & CO LTD 
LEEDS ENGLAND 








- — mF > i a ——_ — = : € 
10 x 4 X 4 MACHINE CUTTING AT 26, 40 and 60 ft. PER MINUTE, WITH CONSTANT RETURN AT 180 ft. PER MINUTE. 


BRICK MAKING MACHINERY 


TO SUIT ALL CLASSES OF CLAY, SHALE, FIRECLAY, &c. 


BRICKS MADE STIFF ENOUGH 
TO GO DIRECT TO KILN. 


PERFORATED -GRINDING. MILLS. 
ORUSHING ROLLERS. 

PUG MILLS AND CUTTING TABLES. 
BRICK PRESSES. 
CONVEYORS. ELEVATORS. 

HAULING GEAR. was 
MORTAR MILLIS. 


C. WHITTAKER & CO., LTD., ACCRINGTON. 



































ASHTON POP 


Safety & Water Relief Valves. 








MOTOR: CAR;'VALVES, GAUGES, &c. 
Send for List 8a, Post Free. 








4SHTON VALVE CO. 


Hobdell, Way &G0,, Lea 


ST. JOHN’S HOUSE, 
124-6, Saaz OME, = =. 





DOUGLAS & GRANT, 


ENGINEERS, KIRKCALDY, puurtano. 


“DOUGLAS, KIRKCALDY.” | ESTABLISHED 1854 
Al, ABO, Bedford McNeil’s and Engineering Codes. 





Makers of High-Ciass 


CORLISS 
ENGINES, 


DRIVING, WINDING & PUMPING, 
Al Types, Powers and Pressures. 


CONDENSING PLANTS 


OF EVERY DESCRIPTION. 


Large PUMPS fer WATERWORKS 
and MINES. 


THE LARGEST MAKERS OF 


RICE MACHINERY 


IN THE WORLD. 
General Engineering and Millwright Work. 
Agents for Bombay Presidenty :— 





Telegrams: 








BRADBURY, BRADY & C0., Bombay. 1450 |,HP. COMPOUND TANDEM CORLISS ENGINE. 
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Ten years ago, 50 HP. was considered a fairly 
heavy drive for chains. Now it is quite usual to 
transmit 200 HP. by them. 


Transmission 
hy Renold 
Chains 





Awarded 
TWO GOLD MEDALS 
Franco-British 
Exhibition. 


Awarded 


TWO GOLD MEDALS 
Franco-British 


Exhibition. 


A recent shipment for Japan consisted of 
the above two drives of 200 HP. each and 
two small drives of 64 HP. each. 


“Is not. ~ 
Limited to — 
Small Powers. 





HANS RENOLD Ltd,; ‘MANCHESTER. 











EXPANDED METAL 


System of Reinforced Concrete. 


SAVES 75 PER CENT. 
IN BULK OF CONCRETE. 





Superstructure, Holborn Tube Station, London. Messrs. Waring & White (1906) Ltd., 
Contractors, London. Expanded Steel and Concrete Floors throughout. 


EXPANDED METAL 


FOR 
REINFORCED CONCRETE & FIRE-RESISTING CONSTRUCTION, 
FOUNDATIONS, WALLS, FLOORS, ROOFS, BRIDGES, 
RESERVOIRS, SEWAGE TANKS, CONDUITS, GRAIN SILOS, &c, 


for Handbook and Price List, 


Write 


Tue EXPANDED METAL CO., Li. 


YORK MANSION, YORK STREET, WESTMINSTER, 5&.W. 


9148 Telegrams: ‘* Distend, London.” 








Telephones: 919 Westminster & 1514 Victoria. 


ICHADBURN’S 


(Ship) Telegraph Co., Ltd., 


PATINT 


“DUPLEX GONG” TELEGRAPHS 


FITTED ON OVER 
10,000 VESSELS. 


TELEGRAPHS FoR 
TURBINE STEAMERS. 





DECK TRANGMITTER 
PATENT SPEED AND 
DIRECTION TELLTALES 

FOR TURBINES. 


Se 
yO % 
mii 3 
\ eases “ 
A 
+e% . 





GLASGOW: 4, Finnieston Quay. 
NEWCASTLE-ON-TYNE: 21, Broad Chare, 
BELFAST: 39, Donegal Quay. 
LONDON: 4, Lloyds Avenue. 


HEAD OFFICE AND WORKS:— 











Cyprus Road, BOOTLE, LANC. 
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Fd, RONALD 


SURVEYOR, VALUER & AUCTIO 


of WORKS, PREMISES, WHARVES, 
FACTORIES, also of all Classes of 
Mechanical and a Machinery and 


ANNUAL STOCKTAKING OF ENCINEERINC AND 
ALLIED TRADES A SPECIALITY. 


DEBENTURE ISSUES 
NEGOTIA TED. 


72, Victoria Street, LONDON, S.W. 
Telegraphic Address: ‘‘ Decidable, London.” 
Telephones : Victoria 2560 and 2561. 9377 




















Steering Gear. 


ARCHER’S Patent HAND GEARS, also 
Do. do. STEAM & HAND GEARS 


Sole Makers: 
DUNSTON ENGINE — co. 
Dunston-on 9522 


SQUARE 


ASBESTOS METALLIC PACKING 


In Rings or Lengths. 


COMPRESSED HEMP 
PACKING 


FOR 
Pumps, Stern Glands, dc. 
9171 


R. B. LINDSAY « CO., 
38, Mar St, Panton, GLASGOW. 


Telegrams: ‘* Cow 


, GLAsGow, 








HILL & SMITH, Brierley Hil Tronworks, Staffordshire, 


aeaelieaerdia:s. BNGINDEES. 

IRON and STEEL 
FORGINGS up to 
15 Tons Weight. 





IRON and WIRE 








FENCING, 
HURDLES, HOUSING ‘PINS. 
GATES BUFFERS and 


RAILWAY CARRIAGE 
IRONWORK. 


Galvanized Corrugated Iron ROOFS, ‘SHEDS, BULLDINGS, SHEETS, cutter oieee and Fittings. IRON BRIDGES 

















for Railways, Road ani Foot. Service, rm Kinds of CONSTRUCTIONAL IRON WORK. —csss 
b= LONDON OFFICE: 118, QUEEN VICTORIA STREET, E.0. 











Central Marine Engine Works, 


WEST HARTLEPOOL, 














| bilode 
I. B. TREASURE ENGINEERS, BOILERMAKERS, 
and OO., IRONFOUNDERS, COPPERSMITHS, 
Excelsior Fire-Polished FORGEMASTERS & STAMPERS. 
GAUGE Teleg. : Ada av =" 248; P.O. 18, 
GLASSES, 
As Supplied to H.M. Navy. 
LUBRICATORS, INDIA-RUBBER 
WASHERS, 8286 
8 4/2, Vauxhall Road, 
LIVERPOOL. Drop Forgings for Shipbuilders and Others. 
QUICCIN’S EXPANSION GEARS FOR STEAM ENCINES. 
PATENT The “‘PROELL GEAR’? is the best for 
EVAPORATORS, FEED-WATER new or existing engines. 


HEATERS, FILTERS, 
DISTILLING CONDENSERS, 


AND COMPLETE 


DISTILLING PLANTS 


For Ship and Shore Use. 





British and Foreign Admiralties; 
Cunard; White Star; P. S. N. Co.; 
Union Castle; 


and other leading Steamship Companies. 


Liverpool Engineering and 
Condenser Co., Ltd., 


BRUNSWICK DOCK, 











LIVERPOOL. 
Telegraphic Address 


“ ELIMINATOR, LIVERPOOL." 


LONDON OFFICE: 0, Feachureh 8t,, £0. | 





Economy in Construction and in Working. Steady running under varying jen. 


SOLE MAETPRS:- 


ISAAC STOREY & SONS, Ld., EmpressFounry, Manchester. 


LONDON OFFICE :—UMNEY & PECKETT,° 46, King William Street, E.C, 
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SMITHS’ CRANES 


OF EVERY DESCRIPTION. 
THE MOST EFFICIENT AND UP-TO-DATE. 














Aporraen sy Tas Barrie ADMIRALTY 


















Locomotive Cranes, 

Overhead Cranes, 

Goliath Cranes, 
Electric Winches, 

















Capstans, B STEAN & »* 
Wi ndin g pe UES Danan Gein. be 





Engines, 
&c. 





DOBBIE McINNES, LD.,"axiseew: 
5,000 users of plant ———= 


may view your machinery by means of the 
Tillotson Special Process of worked-up 
photo-blocks for Engineers, which show the 
article to the perfection of actuality, :: :: 
Specimens from Manager, Room E, 


TILLOTSONS’, BOLTON 


( ns Palco! Warden 
Gubbin Pulleys 





























Fig. 298.—Electric Locumotive Crane. SEND FOR CATALOCUE. Fig. 284. Locomotive Steam Crane. 


ie 'vomnro-! THOMAS SMITH & SONS 


Steam and Electric Grane Works, FLODKXI.EI®, or. LEEDS. 
































| fae \ \\ al Fe 
I, “ah 4“ 
' Y 5 ng K wey) F ALLWOOD 
HORSEFORTH, LEDs. J eek 
Sole Makers of Whitaker's SS” IRON 


CENTRES 


PATENT —*Solemakers ° 
team & Electric GLOVER e HOBSON [ 


O12 93 Newipbton ( 


CRANE | mania 
NAVVIES 


DOUBLE ACTION STEAM HAMMER 
PILE DRIVERS AND STONE 


BREAKERS. 


This Steam Crane Navvy is 
far superior and handier than 
the old cumbersome Navvy. 
They will excavate from 500 
to 1600 cube yards per day, 
according to the nature of 
the excavation and design of 
Machine. 














“Over 170 of these PATENT 


needed OIL ENGINES 


already Sold. 
ce ee Horizontal, Stationary and 
Telegrams—QUARRIES, LEEDS. Portable Engines. 


Code—A BC, Fifth Edition. 
a Ps Combined Pumping Plants. 
Testimonials and Prices Electric Lighting Plants. 


on application. 


New Zealand ae 
PALMER & CoO., 





Oil Traction Engines. 


The Simplest, Safest, and most 








23, Victoria St , Wellington, N.Z Economical Oil Engine on the 
South African Agents : 
a ni "See alae F. H. LENDERS & CO., i. 
<0-TON EXCAVATOR, fitted with a.24 cube Yard capacity Bucket, weighing 72 tons, 7 p= THOUSANDS IN USE. 
as supplied for working in Iron Ore Quarries. 8561 Numerous Gold and Sil Medal 
: an ver Meda 
Look for Different Testimonials Every Week. ise siren nN 
13, Park Squars, Lezps, March 5th, 1900. James B. PETTER & SONS, Ld. 
PENKRIDGE AND LITTLETON COLLIERIES RAILWAY. Nautilus Works, YEOVIL. 


GrnTLEMEN,—We have pleasure in stating that the Steam Navvy you supplied to us in November gives|| Showrooms— 
73, Queen Victoria Street, 


every satisfaction, and we consider your latest design to be the best Machine on the Market. LONDON, E.C. 
Yours respectfully, A, BRAITHWAITE & OO, 149, Victoria Street, BRISTOL, 
9499 











Messrs, WHITAKER Broruers, Ltd, 
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24 in. POND ENGINE LATHE. 
in. PO T 148 ing POND ENGINE£ LATHE. 


We build all kinds 
and sizes of lathes in- 
cluding Bench, Tool- | 
makers’, Engine, 
Turret, Ingot, Pulley, 
Forge, Gun, Projectile, 
Facing, Car Wheel, 
Driving Wheel, Axle, 
Crank Shaft and 
36 in. POND ENGINE LATHE. | Cylinder Lathes. 72 in. POND ENGINE LATHE. 








| NILES-BEMENT-POND CO., 





Telegrams :— . ° Telephone :— 
“NILIACUS, LONDON.” 28-25, Victoria Str eet, London, S.W. 486, WESTMINSTER. 
TS JAPAN: F. W. HORNE, Yokohama & Kobe. ITALY: Vaghi Accornero & Co., Milan. DENMARK: V. Lowener, Copenhagen. 
AGEN { NORWAY: V. Lowener, Christiania. SWEDEN: Aktiebolaget, V. Lowener, Stockholm. 5438 








~ 





=iSOLID 
ADJUSTABLE 


REAMERS --__—__- 













































Size accurately adjusted . Re nia | J | 83 
e o e ® “” - Pd 
without regrinding. SECTIONAL SIDE VIEW. 4 wr eT 
Section M-M illustrates method of holding blades in head. W-N.shows depth of blade in body. : 7 SECTIONAL END. VIEW. 





we) 


| 
Noe ut u0t? 


PRATT & WHITNEY CO., HARTFORD, CONN., U.S.A. 


Agents: —LONDON, E.C.—Buck & Hickman, Ltd., 2 & 4, Whitechapel Road ; LONDON, S.W.—Niles-Bement-Pond Co., 25, Victoria Street. 


AUSTRALIA.—Noyes Brothers, Melbourne & Sydney. 
JAPAN.—F. W. Horne, 70-c, Yokohama. ITALY.—Stussi & Zweifel, Milan. 





PARIS.—Fenwick Freres & Co., 8, Rue de Rocroy; Agents for France, Belgium and Switzerland. 


6433 








JOHN BERTRAM & SONS CO, 


DUNDAS, onTaARIO, CANADA. Limited, 
Manufacturers of 


High-Class Machine Tools. 


4 FOR PARTICULARS APFi.Yy- 


NILES-BEMENT-POND CO., 25, vieroria sTrEET, LONDON, s.w. 























7702 
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— GEO. CRADOCE « Co. —- 
WAKEFIELD, ENGLAND. 


= WIRE ROPES of every description “™® 


High-Class MINING & SPECIAL ALLOY STEELS. 


LONDON OFFICE: 7, EAST INDIA AVENUE, EC. 


BRANCHES, with Large Stocks of Wire Ropes always on hand, in JOHANNESBURG, SOUTH AFRICA; and SYDNEY, AUSTRALIA. 


Telegrams : ‘‘CRADOOK, WAKEFIELD.” Telephone : No. 26, WAKEFIELD, Codes used : A BO, 4th and 5th Editions ; A1, Engineering, Broomhall’s, and our own. 8213 





















































Twin ‘Screw Shallow Draft Gunboat “ Widgeon.” 


Constructed by FARROW & CoO. LTre., GLASGOW (formerly of POPLAR, LONDON). 


ie ers ape je an ee 4 ee re ~ 
. as 3 = NM fc *. ; : oP Ae ie : iO: ary 

































Length, 160 ft. Beam, 24[t.6in. Draft, carrying 40 tons, 2ft.5in. Speed on a continuous run of 2 hours, 15 statute miles an hour. 


The hull is constructed in floatable sections arranged in such a manner that they can be readily united while afloat, thus avoiding the necessity 
of riveting together and launching in foreign parts where skilled labour may not be obtainable. 


The ‘‘ Widgeon” is fitted with Yarrow’s patent hinged flaps aft, by which means a considerable increase. of apeet is secured without additional 
power or cost; and the maximum efficiency under all conditions of load is obtained. 9826 


rae VACUUM BRAKE Co. 


SUPPLY STANDARD ORIGINAL FITTINGS, NOT IMITATIONS. 
SUITABLE FOR 


EQUIPMENT FOR Siig ELECTRIC STOCK AND 
ALL CONDITIONS 
| OF RAILWAY SERVICE 











HIGH-SPEED 
PASSENGER AND 











"CYLINDERS FOR FIXING 
LONG LOOSE- ey IN ANY REQUIRED 
COUPLED cooDs SEA TRIO TRAIT POSITIONS. 
ee INEXPENSIVE AND 
TRAINS. 
INS ABSOLUTELY RELIABLE. 
sient 


Telephone : 5534, BANK. 


ABO and Al Codes used. “SOLUTION, LONDON.” 


TRAIN OF 100 VEHICLES FITTED WITH THE VACUUM AUTOMATIC BRAKE. 9528 


THE VACUUM BRAKE CO., Lto., GRESHAM & CRAVEN Lto., 


32, Queen Victoria St., London, E.0.- Salford, Manchester. 











82 ENGINEERING. [Dxc. 25, 1908. 


BOLLING & TOW EI, LONDON, Ec. 


2, LAURENCE POUNTHEY HILL. 
Engmeers and Merchants (°° Ettxeunen 827, Telegrame : “Bird, London.” 


Codes used: A BO, Al, Engineering Telegraph, and Leibers. 
Contractors to the Admiralty, War Office, Crown Agents forthe Colonies, &c. Agents for Foreign PRS 


PLANS AND ESTIMATES 
FOR EVERY DESCRIPTION OF 
A. . Machinery Installations, Tools, Railway & Tramway Material, Mining and Contractors’ me 


STOCK OF NEW AND SLIGHTLY DEFECTIVE RAILS. 


-WROUGHTIRON TUBES 


LAPWELDEO IRON or STEEL, up to 12 in. diam., for Marine and Locomotive Boilers, or any other 
purpose. 'BU TTWELDED for Gas, Steam or Water, dc. 


EDWIN LEWIS & SONS, TUBE MAKERS, WOLVERHAMPTON. 


LONDON eo Midcap CANNON pone Mins ting H.C. 















































ROCHESTER JENKINS BROS. 
FORCED SIGHT-FEED sitiien nae 
AUTOMATIC LUBRICATOR FULLWAY VALVES, 
Made from one to eight feeds. INSIDE OR OUTSIDE SCREW. 
eee eee For 250 Ibs. Working Pressure. Tested to 800 Ibs. Hyd. Pressure. 
CASE-HARDENED WORKING PARTS. ALL PARTS INTERCHANGEABLE AND FLANGES MADE 
e. or wish fen ie sii smownt of ot Made of Cast Steel for ~*~ of Superheated 
vals, use a Latest Improved ROCHESTER. SEND FOR COMPLETE LIST. 9247 
JENIN S BROS. I. rrv.. 
95, QUEEN VICTORIA STREET, LONDON, E.C. WORKS: MONTREAL, CANADA. 








—— DWSTABLISBAD 1is6e66e. 


WILLIAM COOKE & COMPANY, LIMITED, 








Tinsley Steel, Iron and Wire Rope Works, SHEFFIELD. LONDON OFFICE: 110, CANNON STREET, E.C. 
MANUFACTURERS AWARDS-—GOLD MEDALS. 
SYDNEY, 1879. 


MELBOURNE, 1880. 
MINING (Lonpow), 1890. 
NAVAL (LONDON), 1891. 


‘PARIS, 1900. 


WIRE ROPES. 





FORGED HAULING ROPE SOCKETS OR CAPELS. 


STEEL WIRE RODS for ROPE, SPRING, CARD WIRE, &c. (Made from the FAMOUS SHEFFIELD STEEL). 
HORSE and PIT PONY SHOES. CHANNEL STEELS for RUBBER TYRES. 


FOR... 
ENGINEERING AND 
COLLIERY PURPOSES. 


BRAND— 
“* COOKE’S BEST YORKSHIRE.” 








——D 





Trae PATENT 


DE LAVAL STEAM TURBINE 


For Driving Factories, Dynamos, Pumps, Fans, &c. 





Made from 1i to 500 Horse Power. 


225 B.HP. DE LAVAL PATENT STEAM TURBINE DYNAMO. 4700 TURBINES now in Ist, amounting lo 178, 000 HORSE POWER. 


GREENWOOD & BATLEY, L102. LEEDS. 
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EDGE RUNNER GRINDING MILLS 


FOR ALL DESCRIPTIONS OF MATERIALS. 

















THE CHARLIER ROLLING MELTING FURNACE 
For BRASS, COPPER, ALUMINIUM, IRON. NO CRUCIBLES. 


SOLE LICENSEES AND MANUFACTURERS— 


? “0 LONDON: Caxton House, Westminster. 
MANCHESTER: Vulcan Works, Chester Road. 
a4 Mi Ray GLASGOW: 52, St. Enoch Square. 


McKENZIE & HOLLAND, Ltd. 


Railway signalling of every -description. 


POWER SIGNALLING 





carried out in conjunction with 
THE McKENZIE, HOLLAND, & WESTINGHOUSE POWER SIGNAL CO., LTD. 


Head Offices: 58, Victoria Street, London, S.W. 


Telegrams: “ Macksig, London.” W orks ‘ W orcest er, E n gl an d. Telephone: 890 Westminster. 


— 











SIEMENS-MARTIN OPEN-HEARTH STEEL. 


PLATES up to 6 in. thick. 
SLABS 
BLOOMS 


Te all Surveys. 














For Forgings. 


SPECIALITY. 
Soft Welding and Flanging Plates 
for Furnaces and other purposes. 








On Admiralty and Board of Trade Lists. 


STEWARTS and LLOYDS, Ltd., 41, Oswald St., GLASGOW 
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RAIL BENDERS — 


or **Jim CROWS.” 



















RYLAND STREET 
WORKS, 


BIRMINGHAM, 


ENCLAND. 

















PETER PILKINGTON, 


Head Office and Works: ‘™ 
BAMBER BRIDCE, 








LONDON OFFICE: 
75a, Queen Victoria Street, 


GLASGOW OFFICE: 
9-11, Wellington Street, 


1 NEWCASTLE-ON-TYNE OFFICE: 
Milburn House, 


P: LARGEST MAKERS OF 
|| PNEUMATIC HAMMERS 


IN THE WORLD. 





ALL SIZES FROM 
1 to 40 ecwrts. 


9106 





SINGLE STAGE AIR COMPRESSOR. 


JAMES ARCHDALE & CO., Ltp., 


ind as Guise tnes Ledsam Street, re ‘ R M f NG b A Mi . 


"wers*! HIGH-SPEED RADIAL DRILLING MACHINES 


UNEQUALLED FOR 
POWER, 
RIGIDITY, 
EASE of WORKING, 
RATE of DRILLING, &c. 


HIGH-SPEED VERTICAL DRILLS, 




















Photo No. 285. 
2} ft. Combined Sensitive and 


















































Radial Drill. HICH-SPEED LATHES, 
f SPECIAL Photo No. 353. CAPSTAN LATHES, 
; MACHINERY ace th tte a and other High-class Machine Tools. 
| Bek Ae | : Write for Catalogue 
4 MUNITIONS OF WAR, ere, 
ARMS, AMMUNITION, FUSES, &c. 44, 5 and 6} ft. Radial Drills. Telegraphic Address -  “‘ Archdale, Birmingham.’ 
AGEN X'SS—ITALY: Sig. E. Clavarino, Genoa. JAPAN: Messrs. Jardine, Matheson & Co., Yokohama. CHINA: Messrs. Schultz & Co., Shanghal. 


AUSTRALASIA: Mr. J. Toder, Sydney. FRANCE (for Drilling Machines : Messrs. Bonvillain & Ronceray, Paris.- =) 407 
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SIEMENS OPEN HEARTH PROCESS ONLY. 


BARS, ANGLES, CHANNELS, ZEDS, &c., 
ALSO REELED BARS FOR SHAFTING AND STAYS. 


“STEEL PLATES ~~ 


8877 





HIGH TEXSILE STEEL AS SUPPLIED TO THE ADMIRALTY, BOARD OF TRADE, LLOYDS AND BRITISH CORPORATION, 
NICKEL STEEL AS SUPPLIED TO ADMIRALTY, &c. 


DAVID COLVILLE & SONS, LD., 


DALZELL STEEL & IRON WORKS, SPECIALITY BOILER PLATES. 
_MOTHERWELL SHip & Bripart BRAND. 





Boi.cer Brawp. 














The PATENT “‘ LIGHTNING ’’ CRUSHER and 


PULVERIZER 


The Simplest, the Most Economical, the Most Rapid Pulverising Machine ever made. 


It does the work of 30 CALIFORNIAN STAMPS, while it costs only about 25 and weighs only about 5. 
THE PATENT LIGHTNING CRUSHER COMPANY, Southwark Engineering Works. 


BOUNDARY LANE, WALWORTH, LONDON, 8.E. 9319 














WE CAN 
POWER EQUIP vour WORKS 


















on a ‘ 
ne AND SAVE You MONEY. 
wie INNISS % RIDDLE, oss 
82, NEW STREET, 
POWER and WORKS EQUIPMENT SPECIALISTS. BIRMINGHAM. 
HEENAN & FROUDE, L™: 
clegrams— WORCESTER. ra 


onBENAN, WORCESTER.” 


FORCED FA N S DRAUGHT 
INDUCED FA N S DRAUGHT 
MINE FA IN S VENTILATION. 


AND ALL OTHER PURPOSES. 


CUPOLA FANS a SPECIALITY. 


ALL USUAL SIZES UP TO 28 IN. DIA. ON STOCK. 


BRIDGES & ROOFS. NEWTON HEATH IRON WORKS, MANCHESTER. 
DESTRUCTOR DEPARTMENT. 4, CHAPEL WALKS, MANCHESTER. = x0: 





No. 21, WORCESTER. 
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Telegraphic Address, MANUPACTURERS ie ee Bessemer, Sheffield. 


CAST STEEL BY THE BESSEMER AND SIEMENS PROCESSES. 








SPECIALITIES: 
LOCOMOTIVE ORANK AXLES. LOCOMOTIVE STRAIGHT AXLES. COMPRESSED STEEL CRANK SHAFTS. BUILT-UP MARINE CRANK SHAFTS. 
Forge Department = { ROLLED WELDLESS TYRES fer Locomotives, Carriages and Wagens. Special Hard Quality fer Brake Vans and Tramway Locomotives. 
SPECIAL HARD TOUGH STEEL SHOES and DIES fer Gold Mining Purposes, &c. = 
STEEL HYDRAULIC CYLINDERG, finished complete, tested and guaranteed te any required pressure up te 7 tons per square 
Casting Department { heavy mitt GZARING IN STEEL STEEL HAMMER TUPS, FACES & SWAGES. SPECIAL HARD STEEL ROLLERS & PATHS for crushing Quartz, &c. 


9213 








(a ac 


sonn 1. T HORNY GROF T sco. 


LIMITED, 


OmIS wick. ENGINEERS, SHIPBUILDERS and 


STEAM ENGINES 
E 

MARINE MOTORS BOILER MAKERS. 

ELECTRIC LIGHTING SETS 

VEHICLE and CAR REPAIRS. rT: See 








Sou TTeaAMYron. 


BOILERS 

WAR VESSELS 

STEAMERS 

YACHTS 

SHALLOW DRAFT VESSELS 
CASTINGS 

PROPELLERS 


and MARINE REPAIRS. 


BASINGS TOEHKE. 


MOTOR LORRIES and VANS 

for Light and Heavy Loads, 
MOTOR OMNIBUSES See ee as 
MOTOR CARS = a 
PORTABLE BOILERS 


MOTOR RAILWAY INSPECTION CARS REVENUE a, built to the order of the Brazilian laa. 
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DICK, KERR & CO. 


LIMITED, 


Electrical Engineers 
and Contractors . . 


LONDON. PRESTON. KILMARNOCK. 


ELECTRIC MOTORS & CONTROLLERS 


for all purposes. 





The Illustration shows one of our 20 HP. 
Stationary Motors, controlled by Tramway 
Type Controller, operating an Underground 





Haulage Gear. 


8798 

















( A PARSONS & 60 Trace TELEGRAPHIC ADDRESSES— 
ASD a> Turbo, Newcastle. 
a fle 9 YZ, -UN- ton | Oma 
HEATON WORKS, re Sen egees 
8, Victoria Street, London, S.W. 65 to 67, Prudential Buildings, Park Row, Leeds. 
99, Great Clyde Street, Glasgow. Caledonian Chambers, 102, St. Mary Street, Cardiff, 





STEAM TURBINES. 


Parsons’ D.C. Turbo Generators 
have Fixed Lead of Brushes. 


Parsons’ Turbo Alternators, 
suitable for Power, Lighting and Traction. 


Turbo Pumps, Fans and Blowing 
Engines, Air Pumps & Condensers. 
Improved System of Blading with 


1000 KW. 3-phase Turbo Alternator, 6000 volte, installed at the GREAT EASTERN , } 
RAILWAY CO.’S POWER STATION at Stratford. Thinned Tips. 


EXHAUST STEAM TURBINES. 


With or without Accumulators. Suitable for Collieries, Steelworks, &c. 


SHARCELIGHT RAE LHOTORnS. oe 


F 
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CRAVEN BROTHERS L> 


MANCHESTER & REDDISH. 
Head Office: VAUXHALL WORKS, OSBORNE STREET, MANCHESTER. 
GONTRAOTORS te the WAR OFFICE, ADMIRALTY, GOLONIAL and INDIAN GOVERNMENTS. — 


High-class Modern MACHINE TOOLS 


4 - | For Locomotive, Railway Carriage and 
Sn ee ee er pas ' ; Wagon Works, Ordnance, Marine and 
General Purposes. 


Telephone: 


Telegrams : 
No. 659, Manchester. 


**Vauxhall, Manchester.” 


ESTABLISHED 1853. 














Electric Cranes 


of all Types and Sizes. 
Also CRANES driven by Rope, Square Shaft, &c. 


“GROUND TRAVERSERS 


for Locomotives and Carriages. 











HYDRAULIC MACHINERY, 
SHAFTING, HANGERS, &c. 











Quotations given for Castings up 
to 40 Tons weight. ox 











HORIZONTAL MI NG MACHINE. 
Will mill 3 ft. wide by 2 ft. high under 10in. cutter, and 10 ft. long. 














WERF GUSTO, FIRMA A. F. SMULDERS, SCHIEDAM, ‘soiitn,” 


SHIPBUILDERS AND ENGINEERS. 
BUILDERS of the Most Improved DREDGE PLANT of theSLargest Dimensions and Output 


—_— —_ 























Codes used :—A B C (4th and 5th Edition), West rn Union, 
Engineering, 2nd Ed. 
WVG3IHOS ‘SYSCINWSY—: sseuppy d1ydesBaj01, 





SELF-PROPELLING COALING VESSEL bunkering a steamer in the Port of Rotterdam, at the rate of 253 tons” 9425 


per hour, overhead a lighter placed in between. 


ROOF AND BRIDGE CONSTRUCTION. BOILERS OF EVERY SYSTEM AND POWER. 


BOILER WORKS AT GRACE-BERLEUR, NEAR LIECE. 


PLEASE MENTION THIS JOURNAL, 
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BALL BEARINGS 


THE “HOFFMANN” STANDARD BALL THRUST WASHER. 








The finest Bearings in the World. 


[ THE HOFFMANN MANUFACTURING CO., LTD., GHELMSFORD; ESSEX. ™ 


not PACKINGS— 


We are still making them—by the ton—more and more, year by year— 
last year we had a record increase. WHY? Because there is no 
better packing in the market—it still leads, as it always has done. The 
principle is right —the workmanship and material are the best — the 
attention and supervision is excellent THEREFORE the owners 
and builders of the Best Engines order the Best Packings — some 
have becn doing so steadily, year in and year out, for nearly twenty years. 
They put their money on a ceftainty. They run no risk, and they 
know it. Look ‘at'dts:pedigrec—over F90,000 packings made. Look 
at its history—its‘reputation—its success. Best of all, order some packings 
and Test Them. Supplied on approval.—Guaranteed for two years but 
may last twenty. No Risk to the Purchaser. 


000000000000000000006 














ppb bbh hhh hhhhhhhhhhhhhhphhhhhbdel 


THE UNITED STATES METALLIC PACKING CO., LTD., 


TELEGRAMS—‘‘ METALLIC.” Soho Works, BRADFORD, Yorks. TEeLZPHONE—NO. 604. 


LONDON: 17, Victoria Street, Westminster. LIVERPOOL: 15, Fenwick Street. BOLTON: 21, Mawdsley Street. 
SWANSEA: Angel Chambers, York Street. Belfast, Glasgow, Bristol, Hull, Birmingham, &c., &c. 8505 
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THE BLACKSTONE OL ENGINE. 


Stationary type - 2 to 75 B.HP. 
Portable type- - 2 to 26 B.HP. 


Works with ordinary Lamp Oil, Petrol or Alcohol. 
Starts in < minutes. 
No Lamp required except for starting. 
No external flame when working. 















London Office . . 84, Cannon Street, E.C. 


Adelaide . . . 64-68, Hindley Street, 
Alexandria. . . Rue de la Gare du Cairo. 
Amsterdam . . Spulstraat 6 & 8 
Bombay . . . Ballard Road. 

Cairo . . ; . Rue Bab-el-Hadeed. 
Calcutta . . . 99, Clive Street. 
Christchurch, N.Z. South Belt. 

Geraldton, W.A. . Marine Terrace. 
Sydney. . . . 15, Macquarle Place. 
Toronto. . . . 44-46, King Street East. 





STIMATES AND FULL PARTICULARS POST FREE. 





Telegrams —‘ BLACKsTONES, STAMFORD.” = - 
Telephone—No. 1, Nat. 9057 = =a 
Codes used—Larera’s, Al, ABO (4th & 5th Editions). 2 


BLACKSTONE & ¢ 





rem Photo of 14 B. HP. ENGINE. 


0. LD., Stamford, 4. England 











THE VACUUM AUTOMATIC BRAKE 


STANDARD INTERCHANGEABLE FITTINGS, 


MANUFACTURED BY 


THE CONSOLIDATED BRAKE & ENGINEERING CO., LTD., 


SPENCER HOUSE, SOUTH PLACE, LONDON, E.C. 


~ ™ 


SUITABLE FOR PATENT 
— RAPID-AGTING 
BRAKE. 


ANY LENCTH. 





PATENT “SEE-SAW” 
Brake Rigging Wear caaapensstor, 


GIVING HIGH EFFICIENCY BRAKE POWER. 








Worke-—SLOUGH. Telegrams—“* VACUO,” LONDON. C-de ABC, Fifth Edition. Telephone—2710, LONDON WALL. 
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Electrically 


Driven 


ey j 
J 


nh 
ae 


cog : | 
Pe | LTD., 


e345 


MAKERS, an 
Trafford Park, 


‘ = MANCHESTER. 


JAMES HOWDEN & CO. 


MANUFACTURERS OF LIMITED, , 


* 2 
High-Speed Engines 
TRACTION, POWER & LIGHTING, 

WITH PATENTED IMPROVEMENTS GIVING HIGHEST EFFICIENCY. 
Standard Sizes in Stoch for Early Delivery. 


COMPOUND:TRIPLE-EXPANSION ENCINES 























LICENSEES for the Manufacture of the 


ZOBRLULY STHAM TURBINE 


(With all the LATEST IMPROVEMENTS), 
TRAFFORD PARK POWER CO. For Electrical Purposes. Specially recommended for Large Power Units. ‘EEDS & WAKEFIELD TRAMS. 
1000 KWT. SET. 1920 B.HP. TOTAL. 


PATENTEES AND MANUFACTURERS OF 


HOWDEN’S FORCED DRAUGHT 


2,525 miranions On AN carcoarina over 8,075,000 I.HP. “ 
JAMES HOWDEN &CO.,Ltd., Scotland St.. GLASGOW 
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BOILERS ~ ENGINES) 


GALLOWAY. HIGH-SPEED. SLOW-SPEED. 


THE MOST ECONOMICAL ON THE MARKET. FOR ELECTRIC LIGHTING AND MILL DRIVING. 


LANCASHIRE. BLAST FURNACE. 
FIVE-FLUED. ROLLING MILL. 


FOR COKE OVENS AND BLAST FURNACE 


ones HORIZONTAL an VERTICAL. 
WATER-TUBE. CORLISS avo OTHER TYPES. 


POSSESSING SPECIAL FEATURES. 








AND 





PATENT STEAM SUPERHEATERS of WROT. STEEL THROUGHOUT. “ 


GALLOWAYS LIMITED 


L LONDO 
ee ee MANCHESTER. 


Ma wy ap PHILADELPHIA, PENNSYLVANIA U.S.A 


Labour-Saving Machine Tools. 

















‘Our No. 1 UNIVERSAL TOOL GRINDING 
and SHAPING MACHINE, shown herewith, 
is capable for tools with shanks not over 
2} in. by 2 in. By its use tools can be 
ground to a standard, or to any desired 
shape, and accurately duplicated. It is 
massive and rigid, and all the operations 
can be quickly and conveniently performed. 








DOES NOT REQUIRE A MECHANIC FOR 
OPERATOR. 


SAVES TIME 4N GRINDING TOOLS, 
SAVES MONEY. 0s 








Correspondence Solicited. 





! 
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GAST IRON 
PULLEYS. 


Ca Pulleys, 16” dia. x 
x wide. 


a Pulleys, 16” dia. 


s” wide. 


Turned outside and inside for balancing, 
edges turned and both bosses faced 


IO Hours. 


CALL HERE AND SEE IT DONE. 


DEAN, SMITH & GRACE, Lr. Keighley (eau 


TS :—Fra Ital e4 = um: LOUIS BESSE, 39, Rue de La ) oe A. H. etee Barcelona and ay 
olland : J ninrOHOTEN & HOUWENS — Switeer! rland : LAMB’ RCIER. & CO., Gene Sweden ; AXEL CHRISTIERNSSON, 
Telegrams : GRACE, KEIGHLEY. 8. Sooket i HENRY & OO., Buenos Aires. East Australia: T. McPHERSON & SON, Melbourne. tTelephone ae KEIGHLEY. 






















9446 

















EDGAR ALLEN«.CO,,L1 


MAEERS OF 


CRUSHING AND PULVERISING 
‘MACHINERY 


for all kinds of material. 


COAL SCREENING PLANTS 


of the most modern design. 


COAL & COKE HANDLING PLANTS 


of any capacit —. and mip suit any 


STRUCTURAL IRONWORK, ROOFS AND 
BUNKERS, . 


COMPLETE CEMENT MAKING PLANTS. 
ROTARY KILNS. 


Oss . =-Partar(—) 4 TYPE F. ey n THE PATENT DUSTPROOF 


AUTOMATIC MEASURER. 
ALL=UN’s 


IMPERIAL a 


MANGANESE BU. 
The best Material for Elevator 


IMPERIAL STEEL WORKS, SHEFFIELD. 
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BOILERS ~ ENGINES] 


GALLOWAY. HIGH-SPEED. SLOW-SPEED. 


THE MOST ECONOMICAL ON THE MARKET. FOR ELECTRIC LIGHTING AND MILL DRIVING. 


LANCASHIRE. BLAST FURNACE, | 
FIVE-FLUED. ROLLING MILL. | 


FOR COKE OVENS AND BLAST FURNACE 


eases HORIZONTAL avo VERTICAL. 
WATER-TUBE. CORLISS ax OTHER TYPES. 


POSSESSING SPECIAL FEATURES. 






























AND 


PATENT STEAM SUPERHEATERS of WROT. STEEL THROUGHOUT. “” 


Beet LIMITED | 


HILPOT LONDON, 
inne See cere ini MAN CHES I Ei Et. 








. AMERICAN .. 


Labour-Saving Machine Tools. 





‘Our No. 1 UNIVERSAL TOOL GRINDING 
and SHAPING MACHINE, shown herewith, 
is capable for tools with shanks not over 
24 in. by 2 in. By its use tools can be 
ground to a standard, or to any desired 
shape, and accurately duplicated. It is 
massive and rigid, and all the operations 
can be quickly and conveniently performed. 





DOES NOT REQUIRE A MECHANIC FOR 
OPERATOR. 


SAVES TIME 4N--GRINDING TOOLS. 
SAVES MONEY. -_ 








Correspondence Solicited. 








22a eRe eee 
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GAST IRON 
PULLEYS. 


q Pulleys, 16” dia. 
> wide. 


+ Pulleys, 16” dia. 
o" wide. 


Turned outside and inside for balancing, 
edges turned and both bosses faced 


IO Hours. 


CALL HERE AND SEE IT DONE. 


DEAN, SMITH & GRACE, Lr. Keighley csp 


























TS :—France, Italy and ey LOUIS BESSE, 39, Rue de Lappe, Paris. Sey A. H. ee Barcelona and Bilbao. 0446 
Holland : J pASeHOTEN & HOUWENS, Rotterd Switzerland: LAMBERCIER & 0O., Geneva. Sweden ; AXEL OHRISTIERNSSON, Stockho 
Telegrams: GRACE, KEIGHLEY.| 8S. America: H. HENRY & OO., Buenos Aires. East Australia: T. McPHERSON & SON, Melbourne. [Telephone : = KEIGHLEY. 








— 
oe 








EDGAR ALLEN«.CO.,L1 


MAEERS OF 


CRUSHING AND PULVERISING 
‘MACHINERY 


for all kinds of material. 


COAL SCREENING PLANTS 


of the most modern design. 


COAL & COKE HANDLING PLANTS 


of any aiid and to suit any 


STRUCTURAL IRONWORK, ROOFS AND 
BUNKERS, 


COMPLETE CEMENT MAKING PLANTS. 
ROTARY KILNS. 


THE PATENT DUSTPROOF 


AUTOMATIC MEASURER. 
TTI’ ss 








MANGANESE STEEL. 
The best Material for Elevator and Conveyor Chaius, 


IMPERIAL STEEL WORKS, SHEFFIELD. 
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MATTHEW PAUL & C0). 


LEVENFORD WORKS, tier tinar Sie aan 


Telegrams: ‘‘PAUL, DUMBARTON.” 
Telephone: No. 5. 


Makers of 


FANS ano ENGINES 


For STOKEHOLD AIR 


SUPPLY and VENTILATION. 





CENTRIFUGAL 


PUMPS & ENGINES. 





DYNAMO ENGINES. 
LAUNCH ENGINES. 































AUXILIARY MACHINERY supplied for :— 


H.M.S. “ BELLEROPHON,” 

‘“‘ Temeraire,”’ “‘ Superb,” “ Dreadnought,” 

“ Minotaur,” “Shannon,”  “Defence,”’ 

“ Africa,” “ Hibernia,” “ Britannia,” 

“ Hindustan,” “New Zealand,” “Argyll,” 

“ Roxburgh,” “ Donegal,” “ Cumberland,” 
“ Commonwealth,” “King Edward VII.,” 

“ Dominion,”. “Forward,” * Foresight,” 

“ Patrol,” “ Pathfinder,” “ Sentinel,” 

“ Skirmisher,” &c., &c. 


And for TURBINE STEAMERS— 


“Queen Alexandra,” ‘¢ Princess Maud,’’ 
“ Queen,” “ Brighton,” “Londonderry,”’ 
“ Manxman,” “ Loongana,” “ Lhassa,” 
“ Linga,” “ Lunka,” af © el 
“ Onward,” “ Invicta,” “Maheno,” &c. 





LONDON OFFICE: MANSION HOUSE CHAMBERS, QUEEN YIGTORIA STREET, EC. 








~~ 























: = WALLSEND SLIPWAY 


AND 


ENCINEERING CO., Lr. 


WA ATT. S EIN ©, 








Engineers, Boilermakers, Iron and Brass Founders 
and — meade 





BUILDERS of the 
TURBINE ENGINES 


OF THE 








7 MAURETANIA” 


GRAVING DOCK 540 Feet Kena. 








Works and Offices . WALLSEND. | 
TELEGRAPHIC ADDRESS: “WALL, NEWCASTLE-ON-TYNE.” 9087 


London Office . . . 30, Great St. Helens, E. C. 
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STONE BREAKERS. 


THE “ BLAKE-MARSDEN” 1S THE STANDARD OF THE WORLD. 


80 Gold and Silver Medals (all wee Awards). 


THE RESULT of 50 years’ 6 ~yy ter ca stronger, more durable and 
more rigid than aad other. the 1 Stone Quarries, Mines, 
Corporation Seams and Sound Works. 





ADOPTED BY OVER 50 RAILWAY CO.’S THROUCHOUT THE WORLD. 
Possesses pronounced features of decided advantage not found in any other Stone Breaker. 


COMPLETE STONE BREAKING PLANTS, ELEVATORS, and MANGANESE 
STEEL JAWS ARE MY SPECIALITIES. 


Works of the largest capacity in the United Kingdom for this 
class of Machinery. 





H. R. MARSDEN, LEEDS. 


Boyle'sz2‘‘Air-Pump” Ventilators 


Have ee the Extracting Power of earlier a. 


LORD KELVIN. “I hav veral different forms of Mr. Boyle’s ‘ Air-Pump’ Ventilator in actual 
quae: he A mui Sein pinaianein Shalilylnd te: thelr effidion ney.” 8978 


ROBERT perl & SON, 64, Holborn Viaduct, LONDON. 440, Bothwell St., GLASGOW. 


«4. DAGGER 
\32 PACKING 


PATENT | vent 
PACKED FITTINGS 


BoILERS COVERED WITH 
ASBESTOS CEMENT 


PATENT RENEWABLE 
SEATED VALVES 


“ DEMONITE” 
OA RDs SCALE REMOVER 











S 








°!2 months endj 
—_ 3/s 


| _— "July 1909) B E LL Ss 
“ASBESTOS Co. LTp. 











. er Ra, 






GREATEST SIMPLICITY. 
FRANCO-BRITISH EXHIBITION. 


COLCHIES TE FR. 


Paxman-Lentz Engines 


Steam consumption under 10 Ib. per LHP. 


POSITIVE VALVE GEAR. Od 5001 
HIGHEST ECONOMY. 


GRAND PRIX. (Highest award obtainable.) 


‘DAVEY, PAXMAN3€0., L 























TELEGRAMS—PLATT, WEONESBURY, 
TELEPHONE—60, WEDNESBURY. 





HANGERS, BRACEETS, SHAFTING 
AND ALL SHAFT FITTINGS. 


— ON ADMIRALTY LIST. — 


SAMUEL PLATT, Ltp. 


WEDNESBURY. 


PATENT SELF-OILING 


ee ee Ee Le. 














HADFIELD’S STEEL FOUNDRY m Lo, SHEFFIELD. 





STEEL CASTINGS 


FOR 


DYNAMOS ano 
ELECTRIC MOTORS 






i) HADFIELD'S 
» ” HICH PERMEABILITY 


STEEL. 


TRAMWAY TRACK WORK. 
STONE & ORE CRUSHING MACHINERY. 








SOLE MAKERS OFUu. 


HADFIELD’S PATENT ‘ERA’ MANGANESE STEEL, 


which is the Supreme Material for Tramway Track 
Work, the Wearing Parts of Crushing and Grinding 
Machinery, &c. 9295 



























ee gs POUR ees ie} 


lb — a || 





i OR » 
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CURTIS STEAM TURBINES 


Some of the advantages of Curtis Turbo Generators are high overall efficiency with varying 








load, robust and mechanical design, simplicity, moderate initial cost, economy of space, low 
cost of maintenance, economy in foundations, absence of oil in condensed water, minimum labour 


and skill required in attendance, and large overload capacity. 


THE BRITISH THOMSON-HOUSTON COMPANY, Limited, 


Electrical Engineers and Manufacturers, 
Head Office and Works: Rugby, England. 9010 LONDON OFFICE: 83, Cannon Street, E.C. 


PETER BROTHERHOOD, E: 


Contractor to the British and other Governments. PEHTBNRBOROVUGE. 
London Office: 53, Parliament Street, WESTMINSTER. 


(“BROTHERHOOD, PETERBOROUGH.” 
Telegraphic Address) .. .»oTrHERHOOD, LONDON.” 
70, PETERBOROUGH. 
688, WESTMINSTER. 















Telephone (sa 


HIGH-SPEED Enclosed 
for all purposes, in sizes 
from 5 to 600 HP. 





ALSO 
\ AIR COMPRESSORS 
“iy Vertical Enclosed — All Pressures and Outputs. 








FAN ENGINES, CIRCULATING PUMPS, PETROL ENGINES, &c. 


STERLING METALS,  ““:c"" COVENTRY 
in ALUMINIUM, GUN METAL & lites BRONZE. mumianes, WORE, GEAR BOXES, 
PUMPS, RRARINGS. VALVES, CARBURETTORS, PRESSURE TAPS, &c., &c. We cater 
specially for the Engineering Trade in all Branches. We have a Complete Series of mixtures 
in Yellow Metals, but can make to customers’ own formulas if required. Please send your 
enquiries. WE PRODUCE THE FINEST CASTINGS ON THE MAREHBT. 9831 


THE LEEDS FORGE C0., LTD., LEEDS 


Lonpon OrFice: CAXTON HOUSE, WESTMINSTER. 



































i| 





tL NATAL GOVERNMENT RAILWAYS. 35-TON HIGH-SIDED BOGIE WAGON. 8014 
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HOPKINSON’S 


PA THN T 


‘MAC’ VALVE 


SUITABLE FOR THE 
HIGHEST STEAM PRESSURES 
FITTED WITH 


HOPKINSON’S 
“PLATNAM” 


METAL RENEWABLE 
VALVE AND SEAT. 


ALL PARTS INTERCHANGEABLE. 


ALL JOINTS MADE BY METALLIC CONTACT, 
THEREBY OBVIATING THE NECESSITY OF 
USING JOINTING MATERIAL. 


990000 























oooeoe 


By removing the cover the seat and valve are withdrawn, 
enabling new parts to be inserted in about a minute’s time, and 
without the necessity—as with ordinary valves—of removing the 
valve body from its fixed position. 


The renewable valve and seat is made of 
Hopkinson’s ‘Platnam ” Metal, which is suit- 
able for superheated steam and bad waters. 


There are many valves with renewable valve and seat upon the 
| market, but under modern conditions and high pressures do not last 
any length of time, owing to the deterioration which takes place on 
the valve and seat, and consequently the renewing of the parts is a 
frequent occurrence. We have tried our “ Platnam” Metal under 
severe conditions, and have every confidence in recommending it to 
work under high temperatures. The “MAC” valve has been 
designed to adopt this metal for the renewable valve and seat. 


J 
Ficure 8200, Inside Screw. Ficure 8205, Outside Screw. 








UPWARDS OF 500 TONS OF STANDARD STEEL CASTINGS KEPT IN STOCK. WE CAN GIVE IMMEDIATE DELIVERY OF IRON & STEEL VALVES. 


Write for Illustrated Catalogue No. 660. 


J. HOPKINSON & C’-L": HUDDERSFIELD, 


MAKERS OF PATENT SAFETY BOILER MOUNTINGS AND VALVES. 
Depots & Showrooms: LONDON, GLASGOW, EDINBURGH, CARDIFF, OLDHAM, BLACKPOOL, LILLE. 
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JOHN FOWLER & CO. (LEEDS), LTD. 


STEAM PLOUGH WORKS, , a" 6, LOMBARD STREET, 
LHEHDS. — Engineers, LONDON, EC. 











The Largest Manufacturers of all kinds of 


STEAM CULTIVATING MACHINERY 


FOR ANY CROP, 
FOR ANY LAND, 
FOR ANY COUNTRY, 
FOR: ANY CLIMATE: 











Tackles on the 
Double and Single 
Engine Systems. 





eo 








OVER 
HALF A CENTURY’S 
EXPERIENCE. 





tea 


References to 
Users in all 


parts of the 
World. 





Se ae Ba ee ns | pe. 


Showing the land after the Knifer has passed through it once. 8782 


Fowler's Steam Ploughing Tackles are the most Economical and Up to Date. 


ee A 
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HYDRAULICzand ELECTRIC Al p 


CAPSTANS, COMPRESSORS 


Steam, Air & Power 


PRESSES, : 
TIPS. HAMMERS 


9189 


Contractors to H M. Admiralty. War and India Office 

Crown’ Agents for the Colonies,: 

Chilian, Brazilian, Spanish. 

‘ Italian, and other Foreign 
H Navies. 


‘FAVORITE “, Type Fiy. wheel Donkey Pumps, made single and QZ 
double acting. in 14 different sizes, ees 


















“TAKEN FROM” PHOTOGRAPH TAKEN FROM PHOTOGRAPH = 
Type of Quadruple Acting Cameron", Type Pumping Engine, Type of Double Acting “CAMERON” Type Pumping Engine 
Made in‘various sizes for high and low services for high and low services.’ 






os — 





~aieeheene ae esr Cenmcdd ‘TARED PROM PHOTOGRAPH TAKEN FROM PHOTOGRAPH 
ed Air and Circulating Pumps. and Type of Compound Tandem “SIMPLEX” Boiler Feed Type of Vertical “SIMPLEX” Pump for Boiler Feeding 
. , Bilge or Ballast supplied to Admiralty. 


TAKEN FROM PHOTOGRAPH 


Type of Vertical “SIMPLEX” Air Pump as supptieg Type of “SIMPLEX” Combin 
“Xto the Admiralty. : ‘\\ Surtace Condenser, as supplied to Admiralty Pump. with Automatic Control Gear 














feize i {TAKEN FROM PHOTOGRAPH 

TAKEN FROM PHOTOCRAPH Teukacone Type of Horizontal Duplex Pump for aT ee at 
Type of Belt Driven Pump, made with Type of Meenas Genet bao “a Boiler Feeding, also constructed for Type of Vertical Duplex Pump 
~—— low service, circulating. or biige. 


TAKEN FROM PHOTOGRAPH 
double or treble barrels. for high pressure boiler feeding. Type of Centrifugal Cireulating Pump, w rest COL 
rvi , p, with direct nd 
low services, circulating or bilge, supplied to Admiralty. Engine, as supplied to Admiraity, 
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ROBERT STEPHENSON & CO., LIMITED, 


E.ccomotiwe Builders, DARLINGTON. 


ESTABLISHED AT NEWCASTLE, 1821. NEW WORKS OPENED AT DARLINGTON, 1902. 
LONDON OFFICE: - WORKS: 
1, Leadenhall Street, E.C. — 4 Telegvame— 
Telegrams— ROCKET, DARLINGTON, 


FAVENS, LONDON. Nat. Telephone— 


Telephone— Nos. 200 and 300, 
No. 1487, CITY. Codes— 


Engineering Standards and ABC. 


LATEST METHODS OF MAKERS OF 9236 
PRODUCTION AND BRITISH ENGINEERING 
PROMPT DELIVERY. STANDARD TYPES. 


LOCOMOTIVES FOR ALL GAUGES AND EVERY VARIETY OF SERVICE. 














THE LILLESHALL CO,L | 


Sole Licencees in Great Britain and Colonies for the Manufacture of 


NURNBERG GAS ENGINES. 


OVER 300,000 B.HP. IN USE OR UNDER CONSTRUCTION. 
Driven by Blast Furnace, Coke Oven or Producer Gas, 








jOne Nurnberg)Gas Blowing Regine of 1600 B.HP. Panne ap. BtastiPernase Gas, 
at Pricdenshutte,®silesia, Germany. 





3 


THE LILLESH4LL ©O,, Ltd., OAKENGATES, SALOP. me Tee OOS. eat 
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HIGH-SPEED 


GAS ENGINES 


FOR DIRECT COUPLING. 


Up to 250 B.HP. 


ES. HINDLEY & SONS, 


‘BOURTON, Si seek ELEGRAMS:—" HINDLEY, BOURTON-DorsET.” 
LONDON OFFICES: 11, Queen Victoria Street, E.C, _Teteaname:—"'Sreamponr, Lonoon. =f 


MECHAN & SONS, 


LIMITED, 
































Engineers and Contractors, 


SCOTSTOUN IRONWORKS, GLASGOW. 


é, . 28, VICTORIA STREET, LONDON, S.W. 








Structural - = Brides 
Iron and Steel “~” 


Girders, 


Work. e = Yanks, Fe . 

















’ 





| 
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= 
ei contemplating measures of Economy. 
q One point which illustrates in the most chimney draught and the smoke nuisance being 
E striking manner how considerable economy entirely done away with. 
4 can be effected by using the Underfeed Co.’s Besides saving expense in this respect 
: System of Mechanical Stoking is the height the Underfeed System is continuously 
~ ¥ of chimney this system requires. economical in use. It increases thermal 
2 With the mechanical draught which is efficiency, preserves the boiler, lightens labour, 
ei invariably employed in conjunction with Under- and, by enabling cheap slack to be used in 
3: feed Stokers, tall and expensive chimneys are place of expensive coal, frequently saves up- 
z quite wummecessary, the difficulty of poor wards of 50 per cent. of the cost of fuel. 
= er 


4 TINDE R F E EN) A STRAIGHT OFFER. 





‘Which Chimney ? 


A Question for Manufacturers Building, Reconstructing, or 
















Where any doubt exists as to 
the economical results obtain- 
able from our system of Un- 
derfeed Stoking we overcome 
this prejudice by guaranteeing 
our system to effect certain 
economy or accept no pay. 





STOKER 


s used by H.M. War Office, ‘The Admiralty, The Governments of New 
Zealand, U.S.A. and dapan, and over 5000 are already in operation. 











THE UNDERFEED STOKER CO.. /4. describing Underfeed Stoker 
COVENTRY HOUSE, wie ee 
South Place, Finsbury, London, E.C. 











CAEN E IE EPEEETEIPER Eg. PERRIS TA SETTLE T AT ETSI APS TTY ERASED POTD SES ERASE RAS IE SEARS RIENERS TR REED EPIRA ERE BETD SERRA AAS es eA PRERITL TD Tt TARR 














STEEL CONSTRUCTION. 














2 


Luxembourg. 


please apply to H. F. BLADEN, 


$, Shipbuilding ‘Yards, including Sheds, 


vare, London, E.C. 


& 00., Ltd, 
STRUCTURAL 


Ae 


: 
FH 
s: 
: 


PAUL WURTH 
Sole British Agent, 16, Finsbury Sq 


PAUL WURTH & CO., Ltd., 


For other illustrations of Works desi 


Specialists in design and construction of Steelwork for Mines, Blast Furnace: 


Cranes, Aerial-Ropeways, &c. 


ENGINE: rd RS, 
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DARLINGTON FORGE CO., LD., DARLINGTON 











Telegrams: “‘ Forge, Darlington.’’ "hemes Office: 2, Fenchurch Street. 

foe] 

mt 

re) “ 
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= Ro 
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cf 
_AST STEEL STERN FRAME FOR CUNARD TURBINE LINERS 8615 


“T,.USITANIA” anw “MAURETANIA..” 











PATENT 
HIGH-LIFT 


TURBINE 
PUMPS 


HIGHEST 
EFFICIENCY. 





SMALLEST FLOOR 
SPACE, 


FOR ALL DUTIES, 


- IN COLLIERIES, 











PUMP FOR LIFTING 3820 GALLONS PER MINUTE 300 FT. WATERWORKS 
MILLS, 
A FACTORIES, &c, 
Awarded Grand Priz @, Franco-British Exhibition. 
OLDEST MAKERS OF TURBINE PUMPS. PUMPS 





MATHER & PLATT, ne. 
Mesechester. Galleas por Heer. 
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= 


‘PREMIER’ cas BLowine ENGINES 


sa Peat yt: my 2 REE 














Ce cit 


THIS ENGINE WORKS 


BLAST FURNACE | <3 
GAS. 


Particulars of this and other 
sizes on application. 











ie ry OS 
4 iE 
a = 


¥ 4 kn - 
ea £. pte, ae. & 


ILLUSTRATION FROM PHOTO. OF LARGE BLOWING ENGINE. 
FREE AIR CAPACITY 40,O00 cCuBIC FT. PER MINUTE. 


THE “SEMIER CAS ENGINE 69., L5., camer - + The Canada Foundry Co., Ltd., Toronto. 


AUSTRALIA - Messrs. Clutterbuck Bros., 61-63, Hindley St., Adelaide. 
SANDIACRE, nr. NOTTINGHAM. JAPAN - - Mr. H. J. Ibbotson, 22, Yamashita-cho, Yokohama. 


RAPIDITY 


is one of the most important features 
that can be claimed for a CONCRETE 


MIXER when it is combined with 


EFFICIENC’ 


THE 


RANSOME 
CONCRETE MIXER 


Manufactured by Ransomes & Rapier, Ltd., Ipswich, 








6970 




















































has been so designed and built 
that it will turn out concrete of 
standard and uniform quality in 
less time than any other concrete 
mixer on the market. 

















WE INVITE ENQUIRIES. ors 


The RANSOME-VERMEHR MACHINERY Co., 505, CAXTON HOUSE, WESTMINSTER, 8.W. 


Also at P.O. Box 8256, Johannesburg, SOUTH AFRICA. 1, Mission Row, Calcutta, BRITISH INDIA. 28 Steglitzerstrasse, BERLIN. Vasagatan 15, STOCKHOLM. 
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2000 KILOWATT WILLANS=-PARSONS TURBINE, 1200 R.P.M. 
STALYBRIDGE, HYDE, MOSSLEY & DUKINFIELD TRAMWAY BOARD. ao7s 


/ COCHRAN BOILERS 


Immediate Delivery 
frem Stook. 

















Readily Set to Work. 








No Expensive Foundations. 








Maximum Heating Surface. 





Standardized Throughout. 

















Write for Catalogues. 


BATTERY OF COCHRAN BOILERS for 250 I.HP. 


CocHRAN & Co., ANNAN, Ld., Annan, Scotland. 
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MOTORS « DYNAMOS 


























Standerd Gembtin closed Moto 
15 to 50 HP. ck 








ELECTROMOTORS L™ 


snihene? Wad OPENSHAW, MANCHESTER. 


HIGH-SPEED TOOL STEEL 
Brand, YY evans 


Specially suitable for Turning 8 Planing Tools, Milling Cutters, Twist Drills, 8c. 


Thin Plates and Sheets of Ordinary or Alloy Steel, 


FOR ALI PURPOSHES. 


STEEL SHOT TUBES for RIFLES @ SPORTING GUNS 


A SPECIALITY. 


| a Mu (. ARMSTRONG, Swan Wontt a W, ks 


_. nea Works, ey ere aT ee on 
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- HUDSWELL GLARKE & G0., LID., 


chloe ee FOUNDRY, Adem, 


LOCOMOTIVES 


For Main or Branch Railways, Contractors, Ironworks, Gollieries, &¢. ‘ =>; . Made to suit any Gauge of Railway. 























Established 
1860. 


Telegraphic Address: 
** LOCO, LEEDS.” 








PRICES, PHOTOGRAPHS AND FULL SPECIFICATIONS ON APPLICATION. 
BSoxirt.se MABE ENS OF 


“RODGERS PULLEYS’ 


(REGISTERED) 
WROUGHT IRON THROUGHOUT, RIM, ARMS, AND BOSS. ™ 


tS E Ad 2AS & Ol 


GAS & OIL 











ENGINES. 








SUCTION GAS PLANTS 


FOR 


Anthracite, Charcoal, Coke, Turf, 
and Brown Coal-Briquettes. 


PETROL, BENZOL AND GAS ENGINES. 
PORTABLE OIL ENGINES FOR THE COLONIES 


(PACKED IN RUNNING ORDER). 9160 


BENZ & GO. aheinische Gasmotoren-Fabrik ic, MANNHEIM 


AGINTS WANTED FOF Tree COLONIES. 
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ELECTRIC 
CRANES, 
TRAVERSERS, 
CAPSTANS. 





























STEAM 
CRANES, 
GRABS, 
CONCRETE 








aor aaoaaneane MIXERS, ac, ac 
r itt, L= Bath. o tasms 
Stothert & Pitt, v 








= The World Renowned Steam Valve Specialists: == 


pa COCKBURNS Limi of “a 
Exclusive y ® Admiralty. 
ee a 
Bar a} 











Makers —7— 
of War Office. 
“Cockburn’s’ aes 
Patent | . India Office. 
Safety Stop ne 
and Colonial and 
Reducing Foreign 
Valves. Governments. 
“ee Board of 
Patent Trade. 
R.D.S. Cte hay 
Steam Traps. Lloyds 
— 0: — | | 7 } | | a o 
“Boothman " iim) on ee _ ta fs Veritas. 
Patent age ? vam PCARDORALT § i a ne to, 4 
- 8 & So =a | < ym t. Be by — : % = —-:0:——~ 
Feed Water : Nd ~ «hy oe Tel Ta Does ff a Dutch Law. 
Filters. ; é i oo ie ee ma 4 —_ n°) aa. 7 —:0:— 
<migpont >; * a a a te br tis ao _ Hamburg 
Spiral ‘CLYDESDALE ENGINEERING WORKS, Police, 
Springs. CARDONALD, N.B. &e., &e. 


Telegraphic Address - - COCKBURN, GLASGOW. 











60 (SUPPLEMENT page XIV] ENGINEERING. __[Dee. 25, 1908. 








a 


THE TEST of SERVICE 


over two decades 
has given to the 


WEIR FEED PUMP 


its unique record. Its design, 
materials, and construction are 
* * the result of specialised experi- 
ence concentrated on securing 
reliability, economy and efficiency. 


Standard Sizes. + G. &? J. WEIR. Lp.. 


p t Delivery. 
ae ey Cathcart, GLASGOW. 


FULLERTON, HODGART & BARCLAY, Lip 


Vulcan Pistaliie and Engine Works, PAISLE . 
ESTABLISHED 1838. Contractors to H.M. Admiralty and War Office. 


SPECIALITIES : — 


| High-class Horizontal 
and Vertical Engines 


UP TO 3000 HP., 


For MILLS, MINES, STEEL WORKS, 
ELECTRIC LIGHTING and TRACTION 
STATIONS, &e. 


Hydraulic Pumping 
Engines and Machinery 


ELECTRIC PUMPS, 
Winding Plants and Winches. 


Sole Makers ay " FOSTER'S” PATENT MULTIPLE EVAPORATORS. 



























































+ cues 
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WE HAVE RECEIVED THE AT THE 
peoueet Pomme spares ., WE ARE MAKERS OF EXHIBITION, 1908. 
66 2) 
? SVL 
PLAIN AND INDIARUBBER LINED. - 
CANVAS 
@_ FOR NEARLY 20 YEARS OUR HOSE HAS CANVAS 
HOSE BEEN SUPPLIED TO THE PRINCIPAL FIRE HOSE 
FOR BRIGADES INDIRECTLY, AND IS WELL 
EVERY KNOWN UNDER SEVERAL BRANDS. FOR 
GRADE @ THE ONLY MAKERS OF RUBBER-LINED EXPORT. 
OF CANVAS HOSE. sadicc 
WORK. 
MILLS AND HEAD OFFICES: 
F. REDDAWAY @& CO. LTD., 
PENDLETON, 
LONDON: 50 & 51, Lime St. E.C. MANCHESTER. 
CONTRACTORS TO H,M. GOVERNMENT, THE ADMIRALTY AND OTHER GOVERNMENT DEPTS. 8379 














W 























ELECTRIC CANTILEVER CRANE TO LIFT 5 TONS. 
Range of Traverse 240 feet, Height 22 fect. 





Specialists in Plant for the rapid 
and economical handling of all 
kinds of materials. 





TEMPERLEY PATENT TRAVELLING TOWER 
TRANSPORTER, for Loading or Discharging 
and Stacking Material in Bulk. 





Works : D. Works : 
GLASGOW. i ik BYS L. LEICESTER. 





AN AMALGAMATION OF JESSOP & APPLEBY BROS. (Leicester & LONDON) LTD. & THE GLASGOW ELECTRIC CRANE & HOIST CO. LTD. 
WITH WHICH IS .INCORPORATE > 


THE TEMPERLEY TRANSPORTER COMPANY. 
98, VICTORIA STREET, WESTMINSTER, LONDONwS.W. = 
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W. S. LAYCOCK’S PATENT AUTOMATIC COUPLER (M.C.B. TYPE). ondnint SSntn Sol nos 
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P PB 





& ae 
fica 












Ete 

















STEAM HAMMERS, 
FORGE PLANT, 
-RooTrs BLOWERS, 
“RaPiD” CUPOLAS, 

FOUNDRY PLANT, 
~~ CENTRIFUGAL PuMpPs, 
AND FANS. 


HIGH SPEED ENGINES 


FORCED LUBRICATION 
A SPECIALITY. 


THE “BRADFORD” PATENT 
° BoIcerR FEED Pump. 


CATALOGUES on APPLICATION. 
—S—S=——— =L 
SINGLE STANDARD (Rigby). 
DOUBLE FRAME. 

DOUBLE STANDARD, with Cast Iron or 
Steel Plate Standards. 


SUSPENSION HAMMERS 


a for Heavy Forgings.  _. 


STAMPS. eT a 


¥ THWAITES BF2s- L7- 


TRS AN ADS mare OEE ¢ I a 







In all Sizes 


from 


I Cwt. to 20 Tons. 
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“WEARDALE” CONTINUOUS BILLET 
HEATING FURNAGE | cas rireo). 







































































Ta FOR HEATING 
4 Saree 
Se BILLETS OF VARIOUS SECTIONS AND LENGTHS, 
ne AA tia BARS AND SLABS, FOR MILL, PRESS,- AND: 
=, Z eG a omen EB TUBE WORK. 
ADVANTAGES : 

















SMALL GROUND SPACE. 

NO EXTRA REGENERATOR CHAMBERS. 
NO VALVE PIT. 

MINIMUM OF EXCAVATION. 

LOW COST OF CONSTRUCTION. 
REDUCTION OF SCALING. 

INCREASED OUTPUT. 

EVEN TEMPERATURE, &c. 


WRITE FOR CATALOGUE hein further particulars 


of this and other types of ‘‘WEARDALE” PATENT 
GAS-FIRED FURNACES. 


MASONS GAS POWER co., L?: 


LEVENSHULME, MANCHESTER. 


LANG ror LATHES. 


Why ? Because they are the most modern designs built in the most 


modern workshops on the most modern lines of manufacture. 


























8369 


Let us prove the above statement at our Works! 





JOHN LANG & SONS, JOHNSTONE, ux GLASGOW. 
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BROWN BAYLEY’S STEEL WORKS L™. 


SHEFFIELD, 














~ Manufacturer of Steel by the “Siemens” and “ Bessomer’ Processes, 





Makers of .. 


Tyres, Axles &Springs| Special Guaranteed |. . 
SPRING STEEL | *Piral, Volute, 


AND 





for Railway Locomotives, Railway 


for Railway Locomotive, Carriage and 


Wagon Springs, and for Road Van, Dra ‘ > 
ecaeikiii aia gait irs = ea Conical Springs. 


STHET FYPORGINGS. 
Special Steel Blooms and Slabs. 


Carriages and Wagons, and also for 

















London Office—Suffolk House, 5, Lawrence Pountney Hill, Cannon Street, E.C. 


Telegraphic Addresses—‘‘BAYLEY, SHEFFIELD,” “*BALI, LONDON.” 8976 























Pulley Biocks. 


; Travelling Pulley 
Maxm Biocks. 


























TRAVELLING Pe pel 
ue =MaxwPouur Travelling Crabs. 
Geared. Boog. 
Ton to 
Ton. 


UNCONDITIONAL OFFER. 


“Maxim” and “Victoria” worm and spur-geared Pulley Blocks 
will be sent on geet te to any user at my own expense. 








Cast Sra, UPWARDS OF 100,000 “MAXIM” & “VICTORIA” 
Puuist Broo. BLOCKS SOLD IN ABOUT 16 YEARS. 


Py werd WRITE FOR NEW ILLUSTRATED LISTS AND DISCOUNTS. 








IMPORT AN Pim The framework of the various apparatus shown above is in every 
ease composed of WROUGHT STEEL PLATES and FORGINGS. The 


Mages ees Gemme chain is treble best calibrated and guaranteed. The Hand-chain Wheels are of cast steel 
Self Sustaining. and the brake is self-acting and sustains the load at any height. 8972 
4 Ton to 10 Ton. 
When you buy a1 ton “Maxim” or “ Victoria” Block it is tested with a load of 14 tons, BUT SOLD AS A 1 TON BLOCK. 


“snare J, T. GODFREY, 


eeacin To SAESTYS comme High Street, LOUGHBOROUGH, Leicestershire. 


10 Ton to 194 Ton. © Telegrams: “ Maxim,” Loughborough. 
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Smith’s Patent 


Screw Boss PULLEYS 


Tens of Thousands in use throughout the World. 



































Self Fixing. No Keys or Keyways. 
Finished Belt 2 Oe Shafting. 
Pulleys Couplings. 
oor decision | NeW Illustrated Catalogue Hangers 
Fast and Loose 1908 Edition. Wall Brackets. 
Flanged Contains Prices, Particulars, Illustrations and Wall Boxes. 
Step Cone DIMENSIONS of ail Accessories for the Loose Collars. 
Pulleys. Transmission of Power. Smith’s 
Smith’s Patent sean iat Patent Swivel 
Independent EVERY DRAWING OFFICE SHOULD POSSESS A COPY. Adjustable 
Grip Shaft POST FREE ON APPLICATION. Self-Oiling 
Couplings. Plummer Blocks. 
SMITH & GRACE screw soss putter co., TD., THRAPSTON. 
LONDON: 36, Queen Victoria Street, E.C. Telephone No.: 152, Bank. Telegrams : GRACE, THRAPSTON. Telephone : 19 P.O., Thrapston. 








CONTRACTORS TO THE ADMIRALTY AND ON INDIA AND WAR OFFICE LISTS. 


THE GONSOLIDATED PNEUMATIC TOOL CO., Lo. 


Pneumatic Tools of British Manufacture. 


‘LITTLE — WHITELAW’ 


Gi ANT TWO-SPEED 
DRILLS. DRILLS. 


SOOOSOSOOOOOOOOOS 


“BOYER?” HAMMERS ane THE BEST! 


orrices. Palace Chambers, 9, Bridge St., Westminster, S.W. —_Tocknones( Booz gennaye 


Workshops and Showroom within a few minutes’ walk of the Offices, where PNEUMATIC and ELECTRIC TOOLS can be seen in operation, INSPECTION INVITED, 6210 


Works: FRASERBURGH, N.B. 
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WILLIAM BEARDMORE & CO., LTD, 


Telegrams: “BEARDMORE, GLASGOW” 


Steel Manufacturers, Forgemasters, 
Gun and Armour Plate Makers, 


Shipbuilders & Engineersy GLASGOW. 


Contractors to Admiralty, 
Colonial and Foreign Governments. 


WAR SHIPS, 
MAIL STEAMERS, 
CARGO VESSELS. 


SELAE TS 


Crank & Straight, Hollow & Solid. 


SHIP & BOILER PLATES & SHEETS. 


HYDRAULIC FLANGED 


BOILER FRONTS, ENDS AND FLUES. 


Steel Castings 


OF ALL DIMENSIONS. — 











ARMOURPLATES 
GUNS 


— AND — 


PROJECTILES. 











> DALMUIR.” i 


AEE ee etigun 
amp TYRES 


For LOCOMOTIVES, CARRIAGES and WAGONS. 


WHEELS « AXLES 


FINISHED COMPLETE. 





—_— 927s 
NICKEL STEEL PLATES, SHEETS, 
BARS, SHAFTS and FORGINGS. 


All facilities afforded for TESTING at the Works, 





Manufacturers of— 


400 +. 4000 H+. GAS ENGINES. 


(OECHELHAUSER SYSTEM) 



















Va 


SZ 


>) 












4 CHANNELS, 
BULL HEADED & FLAT BOTTOMED RAILS. 


| MiLD STEEL IN THE SHAPE OF 
| BLOOMS, BILLETS, TINBARS, SLABS, FLATS & ROUNDS. 





ROLLED STEEL JOISTS, 
TRAMRAILS, 





8000 TONS OF STOCK KEPT AT LEEDS. 

































COMPOUND GIRDERS FOR ANY DESIRED STRENGTH OR SPAN. 








ESTIMATES GIVEN FOR CONSTRUCTIONAL STEELWORK FOR BUILDING PURPOSES. 





LIST OF SECTIONS AND OTHER INFORMATION CAN BE OBTAINED ON APPLICATION. 
























4 
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THE “SELSON” (2) MACHINE TOOLS. 


Specially designed for High Speed and Heavy Cuts. 




















IN DESIGN, SOME ADVANTAGES. 
Hl 
WORKMANS P, Strongly proportioned, 
AND Index for stroke placed 
close to adjusting 
FINISH handle. 
WILL COMPARE Handle for back gear in 
front clear of belt. 
WITH 
Wheel for ram adjust- 
ANYTHING ment on same centre 
as locking lever. 
ON Wide base to table sup- 
port, &c., &c. 


THE MARKET. 








24 in. “SELSON” STANDARD SHAPING MACHINE, with belt or motor drive. 
i i izes. 9424 
MAKERS Made in various sizes 


SELIG, SONNENTHAL & CO., 


85, Queen Victoria Street, LONDON, E.C., 
All Communications to be addressed to houston and SELSON MACHINE TOOL WOR KS, COVENTRY. 


Actien-Gesellschaft 


(berbilker Stahlwerk 


DUSSELDORF. 


WHEELS 


STEAM TURBINES 


forged of 
FLUID-PRESSED SIEMENS-MARTIN and 
NICKEL STEEL, 
rough turned and finished. * 


Representatives for the United Kingdom: 
ZEIIrTz & CO., 
21, LIME STREET, LONDON, E.C, 
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ROBERT WARNER & CO. 


(Engineers), Ltd., 
97, QUEEN VICTORIA STREET, LONDON, E.C. 


WRITE 


FOR 


CATALOGUE, Section H, 
JUST ii 





Hand war et, 


Ship Pumps. 
Miners’ Hand Pumps. 
Contractors’ Pumps. 
Hand Power Frames for Shallow & Deep Wells. 
Lift and Lift and Force Pumps. 
Abyssinian Well Driving Plants. 


PUMPS for att POWERS for ait PURPOSES. 








WORKS : —W ALTON -ON-NAZE. 


HUNT, & MITTON, 


ENGINEERS, BRASSFOUNDERS, 


cozells ort, BIRMINGHAM. 


North, 
SOoLH MAEERS OF 








sae 


9 DE BERGUE & CO., 


LIMITED, 


MANCHESTER. 


ALLEN’S PATENT 
PNEUMATIC 
RIVETING 
MACHINES. 


FORTY DIFFERENT 
FRAME PATTERNS. 








Illustration shows 
No. 2 MACHINE, 
Gap 24} in. x 14 In., 


FOR RIVETS 1 in. DIA. 





Bucket and Suction Dredgers 
of all Sizes. 


Stern Wheel Steamers, 
Ocean Cable Steamers. 
Gold Dredgers. 


Telegrams : 
 LOBNITZ, 


RENFREW.”” Sole Makers 


of Patent Rockbreaker 
for rock excavation under water without explosives. 


9297 








pAXMAN’s PATENT FORGED-FEED 
CYLINDER OIL PUMPS. 


JOHN BROADFOOT « SONS, 


Limited, 


Ww EiTraninoz, 

















PRICES ON APPLICATION, 
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S. N. BRAYSHAW, ies 


2, MULBERRY S8T., HULME, MANCHESTER. 


PATENT HARDENING FURNACES 


FOR CARBON OR HIGH-SPEED STEEL. Telegrams : Telephone : 
MILLING CUTTERS, REAMERS, &c. “PISTONS,” Nos. 8088 & 8089, 
SEND FOR CATALOGUES. 9299 MANCHESTER. 2 NATIONAL. 





HENDRYS Patent 
LAMINATED 


Leather BELTING 
= 


IS BUILT UP in all widths from 1 to 48 inches 
SC ISINGLE STRANO 


REEL OF Z and upwards, and in single ply up to 1 inch thick. 
SSS 


The patent Laminated Construction gives ex- 
For main, plane, lathe, electric and all Heavy 
Driving it is endorsed by the largest belt users in the 



























treme flexibility, great driving grip on the pulley, a 
, Kingdom. 


noiseless, true and straight drive. 
Prices, JAMES HENDRY ve: . 
Samples ana Laminated Leather Works We have Booklets for each of the above specialities, 


Particulars and shall be pleased to send one or 
on Request. Breteote n, GLASGOW all of them on application. 


First Orders “ON APPROVAL.” 











We are also makers of a superior Ramsbottom Ring cast from 


[ our special piston metal, which we have registered in the name of 
H N q Mi — 


ELEVATING See FULL PAGE ADVERTISEMENT, 


nee December 11, 1908. Page 53. Xe 
CONVEYING PLANT. 

















TAR,. LIQUOR ano: WATER 


PUMPS 


MADE IN 10 SIZES, 








Can be arranged for 
Working by Power or 
Hand. 





Best Workmanship 
Prompt Delivery, 


Makers of all types of Valves 
for Gas, Water, Liquor and 
Chemicals, including Double- 
Faced Valves and Quick- 
Opening Valves. 











Gas Exhausting Plants 


GRAIN ELEVATOR AND SILO, ay of all Sizes, 
ERECTED ON DOCK SIDE, EAST COAST, For Gas Works and Coke Oven 
Installations. 


FOR DISCHARGING OCEAN-GOING VESSELS. Fig. 536. ; 


HENRY SIMON, 12--0, mount st., Manchester. The BRYAN DONKIN COMPANY, Ld., chesterfiei 


London Office: PARLIAMENT MANSIONS, VICTORIA STREET, 
WESTMINSTER, 8.W. 67 
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FRASER & CHALMERS, | WILLIAM CHALMERS «CO. ,Lo. 


LIMITED, 


3, LONDON WALL BUILDINGS, E.C. 


BARRY TRANSPORTERS, 
BELT CONVEYORS, 
AUTOMATIC CONTINUOUS WEIGHING MACHINES 


WORKS—ERITH, KEN 7. Cable Address—VANNER, LONDON. 


DANIELS GAS PLANTS. GAS PLANTS 


PATENT PR PRESSURE 
GAS PLANTS 


FOR 

BLOW PIPES, 
STOVES, 

BRASS MELTING, 
ENGINE DRIVING, 
BRAZING, 
ENAMELLING, 
HEATING, &c. 


10 to 20 HP. for ONE 
PENNY per hour. 


PRESSURE & SUCTION 
TYPEs. 





























Complete. Pumping 
Installations. | 


DANIELS GAS ENGINES. 
DANIELS HIGH-SPEED PUMPS. 


T. H. & J. DANIELS, Ld., Stroud, Eng. 


Cables :— 
“SCOW, 
RUTHERGLEN, 
GLASGOW. 
















SARGES, PONTOONG, SIDE & STERN WHEEL STEAMERS, 
and all CLASGES OF LIGHT DRAUGHT WORK, 





LAUNCHES, TUGS, COM- 
PLETED AND LAUNCHED TO 
200 FEET. 

8803 





CARGO VESSELS, 
MOTOR LAUNCHES, YACHTS. 














T ‘egrams: ‘‘ KENYON, DUKINFIELD.” 
Telephone : No. 494, ASHTON, 


BOILER COVERING DEPARTMENT. 
KENYON’S § ric Compounded 
“ KISOL” — 4 cwt. sample bag 
om, paid, to any address in 
nited fl broad for 7s. 6d. 


SILICATE COTTON, ASBESTOS 
MAGNESIA 
and other Insulating Materials. 


KENYON'S PATENT 
COTTON 
DRIVING 








For BolLER AND STEAMPIPE 


COVERING 


WY KENYONRSONS 





GOLD MEDAL FRANCO-BRITISH EXHIBITION. 
SHEET METAL WORK, FOR CYLINDER CASINGS, FLANGE COVERS, Ac. 
Ask for HINTS ” on the Covering of Steam Pipes, Boilers, &. 


WM. KENYON & SONS, LTD., russ DUKINFIELD, near MANCHESTER. 











R. D. WOOD & | 
een eure. Philadelphia. 


MAyeSevaaes SS | CART Gon Pre, 
WATER & GAS WORKS APPLIANCES. 
BUILDERS OF GAS HOLDERS, 
HIGH-DUTY PUMPING ENGINES, 


CENTRIFUGAL PUMPS, 
PRODUCER GAS POWER PLANTS, 


HYDRAULIC TOOLS, 
CRANES & MACHINERY. 


LONDON AGENTS— —— Send for Catalogues. —— 7720 


HENRY R. MERTON & CO., 2, Metal Exchange Buildings, Leadenhall Avenue, London, E.C. 


SEAMLESS STEEL 








AND 
RIVETTED 


ELEVATOR a 


Also Gravity Buckets. 


100,000 to ed ALWAYS IN STOCK. 








MAKERS OF ‘N 
OVER ’ 
800 sizes. 
Bpecify 
Braime’s Buckets 
. for Quality. 
Full Miustrated Price List " To be had from all Makers of 8452 
on applicatioa. Elevating and Conveying Machinery, or Engineers’ Mer- a 
Seam Stam ri 'o 
T. F. BRAIME & CO., LTD., """ Gccuman ot, tunsiot, Loose, ENGLAND. 
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Micstaske’> 27 dial POWER PUMPS 


THE BEST AND FREEST CUTTING WHEELS ON THE MARKET HORIZONTAL AND VERTICAL. 
FOR GRINDING SOFT AND HARD STEELS, SIMPLS=x. DUPLEX. TRIFLE. 


CARBORUNDUM 
—WHEELS 


KNOWN TO EVERY USER OF ABRASIVE WHEELS, 




















Telegrams 

We are Manufacturers of both the above Wheels, also DISCS, FILES, &c., and will : and Cables: 
send our fully Illustrated Catalogue on application, 9443 eee Pumping, 
303 Bank. Lenten. 

Steampump, 
London. 


THE VINCIT CO., Ltd., 674, Aldersgate St., London, E.C. 








7-9, ae te 


-d01sTS” & GIRDERS © 


ST OoCrw 





PLATE «LATTICE GIRDERS. JOISTS, = = ; == Worthington Vertical Triplex Single Acting 
hi CAST IRON COLUMNS. , Power Pumr, with outside Packed Plungers. 


"Tn, Cuoroor. PUMP COMPANY, LIMITED, 


With which is incorporated the European Business of the Blake & Knowles Steam Pump Works. 
REGISTERED OFFICES: 
153, QUEEN VICTORIA ST., LONDON, E.C. 


And Branches in the Principal Towns and Cities throughout the World. 








Write for Special Literature. 9108 


KENDALL «GENT, 


Hall's Patent 
COMPOUND DIREGT-AGTINE| _""""" MANCHESTER. 
BOILER FEED PUMP, | 7” | 


MILLING = 
MACHINES = 
ip 










































ECONOMICAL OF ALL KINDS. 
AND 
EFFICIENT. 





This Pump is made in response 
to a demand for greater economy. 
The consumption of steam is only 
half that of the ordinary commonly 
accepted Boiler Feed Pump. 


i ed 


J. P. HALL & SONS, [= 


BUGIS, Block shows No. 3 size VERTICAL PLAIN MILLING MACHINE, with 3 in, Spindle,’ 


Single 8 and Geared Drive, Self- Motions in 
PETERBOROUGH. | mi bn te eae 
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FOR 
ROLLING 
MILLS. 


IRON 
















FOR ALSO RAILWAY & TRAMWAY FASTENINGS, IRON FENCING, GATES, &C., &C. 


ELECTRICAL 


















=. BAYLISS, JONES « BAYLISS, L® ( sam 
ENGINEERING, te ‘WOLVE RHAME TON. LONDON, E.. , 

















JOHN BROWN & COMPANY, L1D. 


Atlas Works, SHEFFIELD; and CLYDEBANK, near a chow 
LONDON: 8, THE SANCTUARY, WESTMINSTER, S.W. 


BUILDERS OF PASSENGER AND CARGO STEAMERS, 


And specially of First-class High-speed Ocean Steamers up to the Largest Size and Power. 


WARSHIPS oF ALL TY PHS. 


BATTLESHIPS, CRUISERS, AND TORPEDO BOATS, 
AS BUILT FOR THE 


BRITISH, SPANISH, RUSSIAN, JAPANESE, AND NETHERLANDS GOVERNMENTS. 








MANUFACTURERS OF' 


ARMOUR PLATES, 


GUN FORGINGS OF ALI DESCHRIYE TIONS. 2814 
Largest Sizes of Cranks and Straight Shafting, Hydraulic Pressed, Solid or Hollow, Rough Machined or Finished. 
Boiler Flues and other Marine Specialities. Railway Material. Foundry and Forge Pig Iron. 











HORNSBY 


OIL GAS SUCTION 
ENGINES. ENGINES. GAS PLANTS. 





RICHARD HORNSBY & SONS, Ltd., Grantham e Stockport. 


| SYDNEY Office: 
Bourke Street. Corner of Hay & Sussex Streets. 


LONDON Office: DUBLIN Office: | MELBOURNE Office: 
Hornsby House, 75b, Queen Victoria Street, E.C, 24, Lower Ormond Quay. 
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Manufacturers of SIEMENS’ ACID STEEL 


BOILER PLATES. 


Also SHIP and BRIDGE PLATES, ANGLES, BULBS, CHANNELS, ROUNDS, SQUARES, TEES, ZEDS, &c. 
BILLETS, of dead soft quality, and for wire and springs of special quality, from any grade of carbon; also SLABS. 


THE GLASGOW IRON & STEEL GO., — 


WISHAW, SCOTLAND. 


GUEST, KEEN & NETTLEFOLDS, LimiTED, 


BIRMINGHAM, 


MANUFACTURERS OF 


Weston’s Differential Ratchet Braces. 


WOOD SCREWS, COACH SCREWS, CARRIAGE BOLTS. 
METAL THREAD SCREWS & SHANKS, CLOUT NAILS. 
SQUARE & HEXAGON NUTS, RIVETS, COTTER PINS, &c. 


























PatTrern B. 








ESTABLISHED 1'790. 





PLENTY @& SON, Ltd. 


NEWBURY, ENGLAND. 


Contractors to the Admiralty, War Office, Crown . 
Agents of the Colonies, Indian Office, Trinity Board, 
Customs House, and various Foreign and 
Colonial Governments, 










MAKERS OF ALL CLASSES OF 


ENGINES & BOILERS 


Small Steamers, Yachts, Tugs, Launches, 
Torpedo Boats, Hopper Barges, &c. 


WATER-TUBE BOILERS 


Of “‘ MUMFORD,” “ THORNYCROFT,” Be iif 
“YARROW” and other Types. us 


Bngines for Electric Lighting. 
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UPw aAaRDsS 
oF 


160,000 
GRESHAM’S PATENT 


INJECTO 


OF ALL CLASSES NOW IN USE. 


GRESHAM & CRAVEN, Ltd., 


ANWGINAAERNS, ORDSALI. LANE, MANCHESTER. 


_ Telegraphic Address—‘‘ BRAKE, MANCHESTER. ; Telephone No. 618. 9015 














RANSOMES, SIMS & or ge LD. 
ENGINEERS 


Boilermakers. 


ORWELL WORKS, IPSWICH, 


AND 


9, GRACECHURCH $T., LONDON, E.C. 





TUustrated Catalogues in various languages free 
on application. ones 


JOHRN RBVLLIS « Son. 


ANN’S LEATBE& WORKS, GLASGOW. LIMITED. 


PATENTEES AND SOLE MAKERS OF ORANGE TAN AND GNU HIDE: BELTING. 


ORIGINAL MAKERS OF COTTON CANVAS BELTING and of LLAMA HAIR BELTING. ~ 
MAKERS OF BELTING FOR TAPER CONE AND QUARTER TWIST DRIVING. 


WE RECOMMEND THE FOLLOWING: 


COLUMBIA BELTING for Striking Gear and Step Cone Pulleys. This Belt will not be affected’ by 
the action of the forks, nor will it mount the Cone Steps. 

RAW HIDE BELTING for High Speeds and working on small diameters. 

CHROME TAN BELTING for working in damp atmosphere. 

ORANGE TAN BELTING for Dynamo Drives and Gas Engines, and all cases where sudden variation 
of load may take place. The strongest Belt made. 


BALATA (Chonata Brand) for Drives exposed to atmosphere. This class is also suitable for trans- 
mission work generally. 
ENGINEERS’ SPEOIAL for Heavy Planing Machines, 
iMustrated Price List on Application. _ 
LONDON--Shippers’ Warehouse: Mr, D. F. THOMSON, 20, Victoria Street, S.W. | MANCHESTER—Mr. JAMES-SCOTT, 9, Blackfriars Road. 


WAREHOUSES | vi Consumers’ do. Mr. A. W. THOMSON, Hopetoun House, BIRMINGHAM—Mr. DAVID. WINDRAM, 17; Cannon St. 
. 5, Lloyds Avenue, Fenchurch Street, E.C, LEEDS—Mr. CHARLES BEST, 10, Aire Street, Od 0332 


























ST. ANN’S CROWN LACES. 
LEATHER FIRE HOSE. 
‘SUSNOld "L S.NNV “LS 

“SHIHLVI1 ‘TVOINVHOIN 40 SONIN TIV 
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Ss. SMxrre & SON, iii, 9, Ss 


Established Half a Century. WATCHMAKERS TO THE ADMIRALTY, JEWELLERS AND CLOCKMAKERS. LONDPON, Ww. TH “STI No. 1989, Central. 























“CHARING X” WATCH. [,,scascscoe] MACHINERY REVOLUTION INDICATOR. [87 Arraccmen: TRAND” - 
a 7s = =~] HALE GHRONOMETER 


baa} 





WITH DUST AND DAMP-PR' 


s_ — iin 


ge 

































18-ct. GOLD Full Hunting 
Full or Half 266 0 

to H.M. to H.R.H. Hunting Cases, 
THE KING. 8 THE PRINCE as ee 
00 OF WALES. - £6 15 O 








ho’ 5 SMITH & SON 
9.STRAND.LONDON [599 


1600 





Gn 
V00 























High-class English Lever, in strong 
well-made Silver Case, suitable for 
Electrical Engineers, &c., £2. 


The TRAFALGAR.—An All English An absolutely reliable Tachometer, same 


Gold. Orystal Glass . + 8138 15 0 
. £5 5 0 


Lever Watch in Gun Metal Case, £1. mechanism as our Perfect Speed Indicator, Silver. Crystal Glass .. 
Splendid Value. showing any number of revolutions per : Now-Macweric, £1 1 Oextra, 9496 
OR BY MONTHLY PAYMENTS. minute that may be required. £7100 - Go Watch, Clock and Jewellery Catalogue Free. 





gNICAISE & DELGUVE 


@ocivie anonyme), 
bap ZA L.0UViI"NES, BELGIUM. 
hOU MANUFACTURERS OF 


RAILWAY CARRIAGES & WAGONS of all Descriptions. 


RAILWAY IRONWORK. WHEELS and AXLES. 


TURNTABLES. SWITCHES AND CROSSINGS. PATENT BREAK-DOWN CRANES. 
BRIDGES, PIERS and STRUCTURES in Steel or Iron. 
LONDON OFFICE: ARTHUR W. NYHB, 110, Cannon Street, H.0. %7 


CORRESPONDENCE INVITED. 
CORRESPONDENCE INVITED. 
CORRESPONDENCE INVITED. 


Tel hie Add — Codes used: Al, AB d 
“w"teuloasr auseow. © COPLAND WORKS, GOVAN, GLASGOW. p booed aa ns 


special ts in the buil of instead Stilnen Ghatien tak et Games f Small Cargo V “Boats . 
+— a seal cbvond - — and Stern. Wheelers, also “Centrifugal Pompe am pa 10 i 














Bellen ‘or Vessels constru no 

: These we manufacture in standard types from 1000 I.HP. down to the very smallest System of Ashpis Forced De 

sizes. We are Contractors to the ah Admiralty, she War Of , 
Sho watt to of he say Sign’ ate Sem maiieen Gecigne. end pete, Efficiency, poents, cat Seng of Gp penceal layers of Gene gud cleat, working 

workmanship and material are guaranteed. in almost every part of 








24 in. Stroke. 
15 ft. Bed. 


A MODERN [SHAPING MACHINE 








Ex 





J. BUTLER & CO.. vicvoma monworss, HALIFAX. 
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GRAB- 
DREDGERS. 


SOCIETY OF GERMAN RAILWAY 
awarded to the iareiie type me J — PRIZE 





THE 
of 7500 MARKS for this Type 





ROSE, DOWNS & THOMPSON, Lid., 
HULL ano LONDON. 


ESTABLISHED 





MANAGERS 


BOGIE LOCOMOTIVES FOR SHORT CURVES. 


Sep Lasaueiie & 200 Some, | 


ha one 
ofan oti be Pulte to oy Speen Gomera (oath Se Demder 
Truck in front or at rene. = 
A large number of these Engines have been built to Narrow and te Normal Gauge. 


A large number of these Engines for Normal Gauge 


for the Prussian Government and other Railways, with four or five Coupled 
The Haeaks Locomorivs 


has also been built for the Narrow Gauge Tasmanian Government Railways. 
For further particulars and for Licences, &c., address the Locomotive 
Woh ee ee dive eaten ell oon Lettatina teva coken cnetebeotne short curves, 
with or axles, oy nating usual manner, 
without removable tubes. Equally ior igh-preoware Adcom pou aia 
es, 


OIL MILLS. 


HAGANS [OCOMOTIVE WORKS, EarUaT, GERMANY. 








BOGIE LOCOMOTIVE FOR SHORT CURVES. 


including Truck Axie, Coupied. 











5/6 COUPLED TENDER LOCOMOTIVE. 








STEEL WORKS : 
HENRICHSHUTTE, HATTINCEN. 


Boiler Plates, 
Boiler Ends, Tubes, 
Dished & Flanged Plates, 
Domes, &c., 
Black and Galvanised 
Sheets, 

Buckle Plates, 
Gas and Steam Pipes, 
Electric Welded and 
Riveted Drums, 
Steel Casks, 
Teucks for Collieries, 
&c., &c. 











HENSCHEL & SOHN, 


MILAN EXHIBITION, 1906, GRAND PRIX. 


LOCOMOTIVE BUILDERS AND STEEL WORKS PROPRIETORS. 


GENERAL AGENT: Mr. OTTO.GOSSELL, 110, CANNON STREET, 


LOCOMOTIVE WORKS: CASSEL. 
{ANNUAL CAPACITY, 800 LOCOMOTIVES. TOTAL OUTPUT EXCEEDS 9000. 














Express Compound Engine, built for the Italian State Railways. 


omoT 


r.00 rvs 
of every description, from lightest to a oe : eS to suit any e's. Special Designs made for Contractors, 
reet Railways, &c 


srTruant Moron CARS. 
Woe Fee WSS EIS (KETTLER SYSTEM), working without any waste of material. 
LONDON, 














6 xe 1817.) 


Frames, Mill Housings, 


structionof Locomotives 








CASSEL, 


Germany. 






STEEL WORKS : 
HENRICHSHUTTE, HATTINCEN. 
Steel Castings and 

Forgings, 
Straight and Cranked 

Propeller Shafts, 

Stern Posts, Rudder 











Cast Steel Rolls, 
‘Wheels and Axles, 
Crank Axles, Tyres, 
All Parts for the Con- 









and Machinery. 
E.C. 






9325 











Lend Address: {py Victoria St., 


Telephone No. 6804 Westminster. 


GRANE LOCOMOTIVES FOR 
LIFTING AND SHUNTING, 


RACK RAIL LOCOMOTIVES, 
YARD ENGINES, &c. 


WHEEL AND OTHER LATHES, 
MILLING MACHINES, DRILLS, 
PLANERS, SLOTTERS, &c. 





Westminster, z W. 
Tel. Address: ‘‘ FOLGORE, LONDON," 





BEYER, PEACOCK & CO., 


Gorton Foundry, Manchester. 


ESTABLISHED IN 1854. 


LOCOMOTIVE ENGINES 


mart ee ORES. SD < Semorss 


WORKMANSHIP AND MATERIAL UP TO THE HIGHEST STANDARD OF EXCELLENCE. 
bi STEEL FOUNDRY for Casting Wheel Centres and other Parts of Locomotives. 


Also general CAS 


Works Telegraphic Address: { - oe 


on. 
‘elephone No. 2556 Manchester. 


EMERY GRINDING MACHINES 
A SPECIALITY. 


ALL TOOLS ELECTRICALLY 
DRIVEN IF REQUIRED. 


ALL PARTS OF THE ENGINES 
AND MACHINE TOOLS ARE 
MADE ACOURATELY TO 
STANDARD GAUGES. 


9069 
TINGS & FORGINGS. | 
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MANNING, WARDLE & CO., Ltd., soms"Wouxs, LEEDS, 


Makers of Locomotive Engines for any width of gauge and for all purposes. Also makers of Steam Rail Motor Coaches for passenger traffic. Materials and workmanship of the best quality. 
Tank Engines up to 17 in. cylinders, on four or six wheels, always in stock or in progress. Specifications, Photos and Prices on application, and Special Designs 
sent on receipt of particulars of requirements. The ‘“‘A BO” and “The Engineering Telegraph Codes” used. Od 2486 








BALDWIN LOCOMOTIVE WORKS. 


a LOCOMOTIVES. 2% 


Mine, Furnace and Industrial Locomotives. Electric Locomotives with 
Westinghouse Motors and Electric Trucks. 


Burnham, Williams & Co., Philadelphia, Pa., U.S.A. 


Cable Address ; “Baldwin,” Philadelphia ; “Sanders,” London. 9089 
General Agents :—Messars. SANDERS & CO., 110, Cannon 8t., LONDON, E.C. 


LOCOMOTIVES. 


Pacific-type Passenger Locomotive, built for Paris-Orleans Railway. 

Total weight of engine in working order, 88,450 kg. Weight on driving wheels, 55,338 kg. 
Diameter of driving wheels, im.850. Boiler Pressure, 16 kg. 

Cylinders, 390 mm. and 640 mm. x 650 mm. Maximum tractive power, 11,310 kg. 


AMERICAN LOCOMOTIVE COMPANY, 


30, CHURCH STREET, NEW YorRK, U.S.A. 
LONDON OFFICES: 26, Victoria Street, Westminster, S.W. Cable Addresses: ‘“‘Locomotive, New York ;” “ Sivad, London.” 8901 









































Société St. Leonard, Liege, Belgium. 
Locomotives 


Of all capacities and suitable for all Gauges, for Main Lines, 
Local Lines, Light Railways, Tramways, Works’ Railways and 
Contractors’ Railways. 


London Offices: Messrs. T. SLATHR & Oo., 
20, Copthall Avenue, and 62, London Wall, 0.0. 


Catalogues dealing with a great variety of Locomotives constructed by the 
Société St. Leonard will be supplied gratis on application. 


AVONSIDE ENGINE CO., FISHPONDS, BRISTOL, 


cage 












































Telegraph : 
WALKER, 
BRISTOL. 


, Telephone: 
30, FISH- 
PONDS. 


Write for 
fe NEW 


: CATALOGUE, 
BUILDERS OF MAIN AND NARROW GAUGE sos 


Loco mo riv = Ss. 











oe ae =e 
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USERS OF TOWN GAS -2: 


FOR A GREAT SAVING ey usinc 


SLES mg 7 


HEATING APPLIANCES. 
HUNSLET ENGINE CO, La 


SUCTION PLANTS. PRESSURE PLANTS. 
DOWSON ECONOMIC GAS & POWER CO.,L7o., 
Makers of Locomotive Engines 


























39, VICTORIA STREET, WESTMINSTER, LONDON, S.W. s: 











Bi ree ae ee 
+ . to =~ —¥e- * ad pi 





Designs & Specifications Supplied or worked to. 
Quotations and Specifications 
on application. -_ 


Telegraphic Address : “ Engine, Leeds.” Telephone: 3430 to 3434 inclusive, 


REFRIGERATING MACHINERY. 


ON THE AMMONIA, CARBONIC (CO:2) AND 
Haslam's Refrigerators ©" compressed Ain SYSTEMS. 
, - ADOPTED BY ALL THE LEADING. SHIPOWNERS AND MEAT COMPANIES IN THE WORLD. 
ICE PLANTS UP TO 200 TONS CAPACITY. 


THE HASLAM FOUNDRY & ENGINEERING €0., Ltd. 


(INCORPORATED WITH PONTIFEX AND WOOD, LTD.) 1448 
MAEERS OF GAS ENGINES, 100 TO 2000 HP. 


UNION FOUNDRY, DERBY. __ -_ LONDON Office: 175-177, SALISBURY HOUSE, LONDON WALL, E.C. 


AWARDED GRAND PRIX, FRANCO-BRITISH EXHIBITION, LONDON, 1908. 


1 LON NDO NORFOLK HOUSE, 
. 7, Laurence Pountney Hill, 
. CANNON STREET, E.C. 
WoREs :—Magdeburg-Buckau and Salbke. .aEmaaaaee 2 
- 1862. Employees, 2600. | _ & # “nt 
ime. : ’ ~ ; 





























PATENT SUPRAHIEATED STEAM 


= F 
& or : : 3 
: > 


Oomplete Steam Plant, with Removable Tubes . 
and Wolf’s Balanced Piston Valve Gear, 
from 1E0 to GOO 8B.HP. 


ager — uae THE MOST ECONOMICAL MOTIVE POWER OF 


Ibs. of Steam 




















for § ROO=ELE!, Locomodile. - MODERN TIMES. “" ateat Somponsd Condensing Superneated 
_Telegrams--LOCOMOBILE, LONDON. _ Total Production nearly 600,000 HP. snp “Eile Power Stata. 





—_ 





5 ee 
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Telegraphic Address : 
“DREDGER, 
PORT-GLASGOW.” ‘ 















ON WAR OFFICE Up to the Largest Dimensions and Capabilities. 


AND ADMIRALTY LISTS. 
DELIVERED COMPLETE OR SHIPPED IN SECTIONS. 





Bow and Stern Well Centre and Side Ladder Bucket Barge-Loading and 
Hopper Dredgers, Suction Dredgers, Hydraulic and Mechanical Agitators, 
Discharge Pipes and Pontoons, Hopper Barges, Sewage Steamers, Caissons, 











— = “3 Pro aii i ty Tugs, Ferries, Paddle and Screw Steamers. 
Feat a _ ss HA aie GOLD DREDGERS A SPECIALTY. 
Barge Loading Bucket Dredger (No. 156), by 
Ferguson Brothers, for Mersey Docks and 
Harbour Board. 5 
SPARE GEAR AND SHIPBUILDERS AND ENGINEERS, 8419 


RENEWALS SUPPLIED. PORT GLASGOW. 


“DUDBRIDGE” 
GAS & OIL ENGINES. 


CAS PRODUCING PLANTS. 
PORTABLE OIL ENGINES. 














Revised Catalogue and Full 
Particulars on Application. 


+ THE — 


DUDBRIDGE 
IRON WORKS, 


LIMITHD, 1720 


STROUD, GLOS. 





~ NEw TYPE, 140°B.HP. GASTZENGINE. 











SMITH & COVENTRY, tp. 


MAN CHES TEE. 


2 ft. MACHINE. 


a Cutting Speed, 
BUILD TO ORDER AND STOCK :— : x 70 ft. per Minute. 
din. deep, 4 in. traverse, 


Return Speed, 
240 ft. per Minute, 








Boring and Turning Mills, 
to swing from 20 in. to 23 ft. 


Vertical and Radial Drilling and Tapping 
Machines. 
Stud Lathes. Milling Machines of-all types. 


Bevel Wheel Cutting Machines, including the 
Robey-Smith and Bilgram. 


Knowles’ Keyseating Machines. 
Slot Drilling Machines. 


Lathes, Planing, Shaping, and Slotting 
Machines. 


Side Planing Machines. 
Brass Finishers’ Lathes. 
Pearn’s Lightning Tappers. 


Twist Drills, Milling Cutters, &c., &c. PLANING MACHINE ap corsa soca ten 
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ROBEY Co. _ LINCOLN. 


ROBEY, LINOOLN.” LONDON Office: 79, Queen Victoria St., E.C. 


Telegrams { \ ‘ROBEY, LONDON.” 























PORTABLES. 

FIXED ENCINES. cincaveins. 

WINDING AND HAULING OVERTYPES. 
ENCINES, STEAM WACONS. 

re TRACTORS. 


AIR COMPRESSORS. TRACTION ENGINES. 
BOILERS, ALL TYPES. _ HIGH-SPEED ENGINES, 


THE LEEDS ENGINEERING & HYDRAULIC CO., L®. 


RODLEY, mear LEEDS, ENGLAND. 


CONTRACTORS TO THE ADMIRALTY, WAR OFFICE AND FOREIGN GOVERNMENTS. 


























MAKERS OF ALSO 
ALL CLASSES OF ELECTRIC 
HYDRAULIC OVERHEAD AND 
PLANT JIB CRANES 
“a AND ‘COLLIERY 
AND TOOLS, a eae oe ay PLANT. i 
Telegrams :—“ PUMPS, RODLEY.”, Bers Hydraulic Bending and “Straightening eon : = Telegrams :—“ PUMPS, RODLEY.” 


ITALIAN AGENT :-Sig. EMILIO OLAVARINO, 33 Via XX Settembre, GENOA. 





















LIDGERWOOD “= 
Telegraphic Address : LIDGERWOOD, LONDON. 
Telephone No.: 585, WESTMINSTER. 


HOISTING & HAULING ENGINES 


FOR ALL CLASSES OF WORK. 


nich sreEpD PILE-DRIVERS 


STRIKE 30 BLOWS PER MINUTE — ONE MAN OPERATES: 


SPECIAL BUILDERS’ HOISTS. CABLEWAYS. sw 
Address: Caxton. House, Westminster, LONDON, S.W. 
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EAST FERRY ROAD 
ENGINEERING WORKS COMPANY, Limite, 


| MILLWALL, LONDON, E. 
ik 
| HYDRAULIC ENCINEERS. 


Manufacturers of 


CRANES, COAL HOISTS, 
PUMPS, and 
HYDRAULIC MACHINERY 
GENERALLY. 





Duckham-Haviland Patent 

Pneumatic Grain Hlevators.: 
Hydrostatic 9187. 

Orane Weighing Machines. — | 


SOLE MAKERS OF 


PORTER'S PATENT SHIPS’ DERRICKS 
for heavy lifts. 





Tatyenams: “HYDROSTATIO,” LONDON. 
Nav. Taterwoxs No. EASTERN 202. 














A. Harper, Sons 
and BRAN, L— 
















# Punpine By ComPressen Air. 


THE 
“MULTEX” 


(MULTIPLE-EXPANSION) 


AiR LIFT PUMP. 


PRICE’S PATENT TAPER TUBE SYSTEM. 








RELATIVE POWER COST 
UNDER SIMILAR CONDITIONS. 





A—Best Records with 
ordinary Tubes. 


- NN a _ eo) 


B—Actual Records with 
‘*Multex” Patents. 
9468 





40 





TOTAL LIFT IN FEET 


i THE AIR LIFT PUMP Co. 


Offices :—QUEEN ANNE’S OHAMBERS, WESTMINSTER. 


STEAM ORAN ES, 
OVERHEAD ELECTRIC GRANES 


























GRINDING 


ACHINERY 








DUDLEY. 


Telephone : 132. Telegrams : WADDAMS. 








HENRY J.COLES, Ld. Derby 
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’ 82, VICTORIA 8T., 
LONDON, 8.W. 

T.A.: Woxwrient, Lonpon. 

Nat. Tau.: 876, WasrminsTur. 

24, GRAINGER 8ST. WEST, 
NEWCASTLE-ON.TYNE. 

.A.: Wusprient, Newcast.t-on-Trma, 

Nav. Tau.: 3220, Centra. 














Telegrams :—"‘Cromil, Newcastie-on-Tyne.” 


MORSE & DEXTER 


VALVE 
RESEATING 
MACHINES. 


Send for New Catalogue, ready presently, 








For Refacing Valves and Valve Seats without 
disconnecting from the pipes. With 
Important Improvements. 


CROSIER, STEPHENS & CO., 


Newcastle-on-Tyne. 





8375 
Agents wanted where not already represented. 


Chimneys 


Leon MONNOYER 
& Sons. 


PATENT Economical 
Conerete (reinforced) 


CHIMNEYS 


for Factories. 


CONSTRUCTION 
GUARANTEED 
THROUGHOUT. 
RAPID EXECUTION. 
PERFECT STABILITY AND 
NON-CONDUCTIBILITY. 
PROTECTION AGAINST ACIDS 


























CALDERWOOD, 


Engineers and Bollermakers, 
SOHO ENGINE WORKS, PAISLEY, SCOTLAND, 





CAMPBELL & 

















Catalogue 
on 
application. 


“a 
“ha 





—=————_— 


Nt 


Makers of all types of SIDE & STERN WHEEL PADDLE ENGINES, figst’irai’ 


All types of for Cargo and Passenger Steamers, Steam Barges, Tugs and Launches. 


WE CONTRACT FOR VESSELS COMPLETE, OR FOR SHIPMENT IN PLATES AND FRAMES, OR IN SECTIONS. 9565 








AUXILIARY PLANT-Steam-driven Centrifugal Pumps, Steam Capstans, Steam Reversing Engines, Indeyendent Surface Condensing Plant. 










































































z me a 
| +7 iI rat = 
OD opt ae! 


DSP rer er 


300 HP. Double-acting STANDARD ENGINES built for the Austrian Navy. 


PENMAN & CO.., 


Caledonian Boiler Works, LTD. 


GLASGow. 
































r— 








Telegrams: “PENMAN, GLASGOW.” 
ENGINEERING TELEGRAPH 
CODES. 


ABC and 






LONDON OFFICE— 
110, CANNON STREET, E.C. 





MAKERS of ALL TYPES of 











NO SHUTTERING REQUIRED, 
. 
Steam Boilers, 
particulars of 
THE FRAM for pressures up to 
FIREPROOF 250 |b. per square inch. 
UTPUT :— 
CONSTRUCTION amelie: 
ILER PER WORKING DAY. 
COMPANY, Cr... 
3 594, On Admifalty, War Office and 
India Office Lists. 
Old Kent Road, E = - TO HOME, COLONIAL 
London, S.E.-| >= AND FOREICN COVERNMENTS. 
Telephone—2126, Hop. | "tem cine 9565 
Algo. AT (0410) > Seer re ere . Always a number of New 
23, King Street, Steam Boilers ready for 
a IMMEDIATE DELIVERY. 
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OIL, GAS, SPIRIT & ALCOHOL ENGINES, 


HORIZONTAL AND VERTICAL 
TYPES. Also 


LAUNCH 
ENGINES 


(Ou, Spirit, 
or Alcohol). 





| . SHOWROOMS— 
LONDON : 
87, Queen Victoria St. 


“ NoRwopssts, Lowpor.” 
Telephone: 836, Bawx. 


| 30, South Castle St (5 


| GLasGow: 
| 45, Bothwel Bt 


FIFE FORCE COMPANY <= " 
KIRKCALDY. SCOTLAND . 


ON ADMIRALTY & WAR OFFICE SRE 





AGENTS: 
DUBLIN.—Tur Dusiim Dockrarp 
Co., North Wall. 
FRANOE—Novvaat & Lacouss, 
6Bis, Rue Denis , Asniéres 


WrnmaLun & 
MANE, Glashaven 2, 4, 6, = i, 
— AFRIOA.—Harvay axp 
ohannes- 


Adelaide. 
INDIA. — Bors & 
Howrah Iron Works, Sie 


Tel 
THEOREM, PATRIOROFT.” 
Telephone: 48, EOOLES. 


12 Kw. Portable Oil Engine and Dynamo Set. 8748 


|L. GARDNER & SONS, LTp., 


oTEEL & TRON FORCINGS 


Barton Hall Engine Works, 
PATRICROFT, © 


NCHESTER. 


Plommif AY emma SPECIALITIES 


HAFTS 





Willock, Reid 8 Co., L% 
WINDING ENGINES. 


109, Hope Street, GLASGOW. 9520 
52, Queen Victoria Street, LONDON. 














Passenger. Launches, Tugs, 
Stern Wheel Steamers. 





Oars, Sculls and all other Boats Fittings. 


SALTER BROS., euiitths, OXFORD 














AWARDED. 


of 
0 > 8879 
Combs Tannery, Stowmarket. ON 


Price Lista and Terma on anplication. 











HESSE & SAVORY, 


TEDDINGTON, 8.W. 





HESSE MARINE 9194 
REVERSE. cears. 








GORDON | 


DRILL 


HAS SOLVED the 
Labour Problem 
in SOUTH AFRICA. 


‘@eecceseseseeeseeseeee 


INGERSOLL-RAND CO., 


165, QUEEN VicTORIA ST., 


LONDON, E.C. 


DUSSELDORF, GERMANY: Oststrasse 128-132. 
PARIS, FRANCE: 33 -Rue Réaumur. 





THIS DRILL. WON THE SOUTH AFRICAN MINES TROPHY. 


CARBON BRUSHES 


FOR 


Dynamos & Motors. 


CONRADTY'S 
ARE THE BEST. 


MARK “240” 


Special Cheap Brush for Traction 
Work. 











For Particulars and~ Prices from 
Sole Agents, - ~« 


Sloan Electrical Co. 


‘ LIMITED, 
15, Fore Street Avenue, 
3 LONDON, E.C., 














16, John Dalton Street, Manchester, 
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TRADE MARK. 


GELIGNITE. 


CELATINE DYNAMITE 


BLASTING CELATINE 


AND 


BLASTING POWDERS 


FOR USE IN 
MINES, QUARRIES, 


RAILWAY CUTTINGS, | 


WATERWORKS, 
TUNNELS, &c. 


ALSO 
A High Explosive of 
Enormous Rending Power 
CHEAPEST and BEST 
High Explosive for 
Tunnelling,, Quarrying, 
and every description 
of Blasting. 
Does NOT FREEZE 


OR 


EXUDE. . 








AGENTS IN ALL PARTS OF THE WORLD. 





PRICE AND FULL PARTICULARS ON 
APPLICATION TO 


Curtis's & Harvey, Lé 


MANUFACTURERS OF ALL KINDS 
OF EXPLOSIVES, 


3, Gracechurch Street, 
LONDON. 


9551 











> 























L 





ELECTRIC, 
HYDRAULIC, 


| CRANES, 


8714 


l eRe. scor & Co., Motherwell. 


BIRMINGHAM BATTER 


BRASS & COPPER 
Milne, SHEETS 


a 














TUBES 
FOR BOILERS, CONDENSERS, &c. 
BATTERY, SELLY OAK. 4 






TELEGRAPHIC ADDRESS: 


CHARLES McN EIL,° SPECIALIST IN HYDRAULIC STAMPING 


— AND FORCING. — 
STAMPED STEEL 
PISTONS 


up to 50 In. diameter. 











J. TOMEY & SONS Ltd. 














KINNING PARK 
IRONWORKS. 
Code : 
6th Edition, A BO, 


REAKERS. MORTA®* 
2iP TION OF 
y NG MACH NE} 
MAS ON BROS., 














ej a ~ ke 


JOHN SPENCER, L- i 
WEDNESBURY. 
IRON & STHDX 2161 


TUBES 


POLES, STEAM MAINS, TUBULAR PILES, &. 


COLUMBUS 
THE BEST & MOST EXTENSIVELY USED GAUGE 


ENGLISH & AMERICAN PATENT. 











Head Office: 
THE SIMPLEST AND MOST DURABLE 
IN THE MARKET. 


SpreciaL DESIGNS SUITABLE FOR 
Refrigerating Machinéry, and 
also for Locomotives 
working with 
pre: ape 












Suitable 
for all Types of 
LOCOMOTIVES, 
Stationary and Marine ENGINES. 














SUPPLIED TO THE LARGEST RAILWAY COMPANIES 
SEND FOR PAMPHLET. IN THE WORLD, 
— Fixed on Approval and Guaranteed. — ssz 




















“STAR” ENGINE 
INDICATOR. 


Price and full particulars en application to— 


aps BRASS MFG. CO. 


(GREEN & BOULDING, L+té.), 
» NEW BRIDGE STREET, 
LONDON, E.0. 





TO BE OBTAINED FROM EVERY DEALER IN TOOLS 


Please ask for and notice car = 
the protected Label and Trade 4 


«“ COLUMBUS.” 
Eugen Weber, saetudent. 22 


STUTTGART, Wurtemberg. 9099 
SpeciaL MANUFACTORY : COLUMBUS-GAUGES. 














Telephone : 12455, Central. 


Telegrams: Temperature, London. 


FRIED. -KRUPP,- Essen & Annen. 


Manufacturer of Crucible & Siemens-Martin 


STEEL CASTINGS 


EFOR ALE PURPOSBS. 


To pass Admiralty, Board of Trade, Lloyd’s, and Bureau Veritas Tests. 
APPLY TO 


AUGUST REICHWALD (com a) Finsbury Pavement House, Finsbury — B.C, 



































SR Se aR ea ae ee ENGINBERING. fsuprLiamutir page xitxix) gs 
ThaNeuldtan seme | WELLS’ waste'on FILTE RS = 


Hel vend CEMENT. 


See Illustrated Advertisements last and next issue. 


Telegrams : * ‘Enriching, London.” Telephone: No. 1846, Avenue. 








STOWE BREAKER 


OSC S . © @. «cae =< oe) 
IODWIN sARSBY & CoO 


FINE CR« 
eM 





SAVE 2 GOAL BILL 


BY CLEANING 
YOUR 
ECONOMISERS AnD 
BOILER FLUES 
BY VACUUM. 


All particulars from 
THE BRITISH VACUUM CLEANER GO., Lo., 
Parsons Green Lane, London, OW 











‘FITTED WITH PATENT “ SIGHT-FEED ” SYPHONS 

































SUPPLIED TO THE PRINCIPAL GOVERNMENTS FOR THE NAVY, | | = 
KYARDS, -&c., AND TO THE LEADING ELECTRIC LIGHT ee errr 
ALLATIONS, ENGINEERING WORKS, GAS ENGINE MAKER 
PRINTERS, &c., &c. = 
MONEY SAVERS to any USERS of MACHINERY. ; 


Pay first cost in a short time, as Dirtied Oil, which 
has hitherto been thrown away, can be filtered 
and used again and again. 


aveR 14,000 
as SOLD. 












Write for List of Testimonials and Samples of Work ‘> 
done by the Filter. a 





No. 1, For users ha only a smail quantity 
UeLull to teenk Geonyyhon), 17s. x 9i. 35/- 


No, 2. Two top chambers hold about 3 gallons 
oil, 22 in. x 10 in. tee Son - SWe 


No. 3. Two “775 | gsmnaaaamans 
oil, ois. x 12 in. = 70/- 


No. 4. Tr chambers hold about gallons 
in. X 16 in, ave 


chambers hold about 24 gallons 

in. by 23in, ... 

o. 6. Very powerful Filter, fitted with two 
Steam P Ooils, for for treating 


— f oil. 
: ne 250 0 Lapa of dealing with 5 
LARGER Laced MADE To ORDER. 


LA C. WELLS & CO., LONDON, wanemirer 


FIRST FILTERING FAD. 





. 189/- 











102, Midland Road, 
St. Pancras, 




















GLACIER 


Anti-Friction 


METAL. 


The Standard Bearing Metal. 





Head OFFICE:— 
1i2a, QUEEN VICTORIA ST. 
LONDON, E.C. 


§ 


LIMITED, 
i PULLEYTSs. 


Solid, Split or Spring. 
Shafting, Bearings, Clutches, and 
i Mill Gearing Generally. ass. * 
“ CAVERSHAM ROAD, READING. 


G. C. MILNES, VOSS 


AND CO., Ltd., 
Cleveland St., BIRKENHEAD. 

















z 
2 


se: MACHINERY 











BUILDERS OF 
RAILWAY . CARRIAGES, 
ELECTRIC TRAM CARS, 
WAGONS, -&c., 


WELDED 


SHEET METAL WORK. 


GALVANIZING—TANKS—CONSTRUCTIONAL IRONWORK. 


5 JOSEPH ASH & SON, REA STREET sours 


Je 


On Admiralty List of Contractors 
ame 


“FOR 

















JOHN RUSSELL & C0 


WALSALL. 





ESTABLISHED 1811. 





FOR 







STEAM, CYCLES, 
WATER, MOTORS, 
Ero. Ero. 








Trade Mar’. 





Solid-Drawn STEEL TUBES for BOILERS 


and for HYDRAULIC PURPOSES. 








Aud all kinds of Rolling Stock. 
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TELEGRAMS PRE 
PHONE 2362 COD 


v 


Lars 








+ 9824 
W. B. BROWN & CO. (BANKHALL), Lro., Globe Works, Bankhall, LIVERPOOL. 
HIGH STRAIN STEEL WIRE ROPES for Cranes, Elevators, Mining and General Engineering Purposes, outs 


Mg i 
“VIRES, LIVERPOOL.” 



















RANSOMES & RAPIER, Lp., 


IPswick, 
and 32, Victoria Street, LONDON, S.W. 


—— MAKERS OF —— 


HAND, STEAM & ELECTRIC CRANES, 
RAILWAY PLANT, 
HARBOUR PLANT, 

“RANSOME” CONCRETE MIXERS, 


TANKS, PUMPS, CAPSTANS, WINCHES, 
TURNTABLES, TRAVERSERS, &c., STONEY SLUICES. 


“RANSOMES RAPIER, LONDON.” 561, WESTMINSTER. 
T 7 ’ 
clegrams | «. WATERSIDE, IPSWICH.” 7256 Telephones { 49, IPSWICH. 








75 TON ELECTRIC STEEL CASTING CRANE. 


















































— 7 
a India-Rubber: 
tod Ai - q Hose, Driving Bands, Steam Packing, Sheets, Valves, Washers, / 
aa) fla 
sg _Ebonite: 
Sheet, Rod, Tubing, Insulators, Speaking ,Tubes, Battery Cells, 
Pumps and Specialities in Ebonite for Chemical Works. Sete 
Gutta-Percha: 
Tubing, Belting, Pumps, Buckets, Bosses for Flax Spinning, Sheet 
and Tissue, &c. 
PRICE LISTS ON APPLICATION. | 
The India-Rubber, Gutta-Percha & Telegraph Works Co., Ltd., 
HEAD OFFICES: WORKS: 
106, Cannon Street, London, E.C. Silvertown, .London, E: o187 
ww Telegrams: Head Offices—“Silvergray, London.” Works—“Graysilver, London.” ait) 












































SITES. 
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WORKS MANUFACTURERS spiny anc, 
| meenguonin consu ar 

THE COMMERCIAL AGENT, CLASSES. OF 


YORK. FACTORIES. 








avon & COULSON, Ltd., 


ENGINEERS ano ELECTRICIANS, 


47, BROAD ST., MILE END, GLASCOW. 








MOTORS 


Tele; = cmv noe ‘henbemeac ate parte 


DYNAMOS 











150 Complete Machines 


SUPPLIED TO 
_ ae Governments. 





GRAB-DREDGERS, 


EXCAVATORS & ELEVATORS. 


WRITE FOR LISTS :— 
PRIESTMAN BROS., Ltd., 


=Exwxr.r., and o1lé 


3, Laurence Pountney Hill, LONDON, E.C. 
Telegrams : Pan enerne mle mh ne Hull,” and “‘ Priestman, London.” 

















STEEL ™ 


PERCY HARRISON, LTD., 
VESEY STREET, 


CONTRACTORS TO THE WAR OFFICE. 9464 


BIRMINGHAM. 


BALLS| 





















Lifts 24 24 ft. 
TAKES HOT WATER. 





» Ilustrated Catalogue with prices and full — 
f eh ee Ree ane See Metallic 
acking 0! 


GREEN & BOULDING, Ltd, 


ENGINEERS, Od ps 
28, New Bridge Street, London, E.C. 


application. 





UCTION 
ms nea Lonpon.” 


3 
zs 
3 


Telephon 





tga LO” INJECTOR) 


Shewing through the water 

rich, red line, thus rendering wha case: level 
very distinct. A large stock always 
on hand, 


GUILBERT-MARTIN, 9, Edmund Place, 


Canna Aldersgate, LONDON, E.C. 


e100. © AL. 





PHOTOPHORE. 1A LONDON, 


For high pressure and to withstand 
extreme variations of temperature. 
4 Arenotaffected-by theaction ofchemi- 


Gauce Giasses J cals in boiler, nor by draughts or sea- 


SL Poult, oleae cai spray. Theendsdonotcorrode. 8544 














RITISH INSULATED AND 
HELSBY CABLES, Ltd. 








Electrical 
Cable 
Makers. 








WORKS: 


PRESCOT, HELSBY, 
LIVERPOOL. 








and 


8882 









MAKERS OF EVERY 
DESCRIPTION OF 


Brass Work 


USED BY 


MARINE ENGINEERS. 


{ 
| 
=] 
H PANAAME 
L 
af ! 
»! Wm) 
IE 
BF 
. 


WHITEFIELD 
in ¥ 


le BRASS WORKS, 
| GOVAN, GLASGOW. 


CLIFT ON & BAIRD, 


Empress Works, 
JOHNSTONE, SCOTLAND. 


MACHINE TOOLS 


of Most Modern Design. 





































BAND SAWING MACHINES for Metal. 
CIRCULAR SAWING MACHINES for Metal. 
HIGH-SPEED DISC SAWING MACHINES. 





ALL SIZES. 
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(sp able Engineering Firm in 

P ST. PETERSBURG, DESIKES to REPRE- 
SENT some good British Manufactures. — St. 
Petersburg, B. Selenina, N 13, kb. 2, LUBARSKY. P 974 


esigns, Working Drawings, 
Traeings, Specifications, for Marine Engines, 
Boilers, Auxiliaries, and Mechanical Work Ye pn 
by first-class Draughtsman ; several years Head with 
firm; charges reasonable. —Address, 9438, — 
GINERRING. 








Gructional Steel Designs by 
experienced draughtsman. Economical -— 
toothed roofs for factories carrying shafting, &. 
Lowest Lowest posable terms ; references, existing structures. 
—p a 2139, 34 , Union Street, Birmingham. 9491 


Pulley: -Blocks Wanted, New 


and OLD.—For the instruction of their em- 





pier joyees, in 7 rison with their own manufactures, 
ERBERT MO’ RRIS & BASTERT, Louwrep, Empress 

Loughborough, are MAKING a COOL ION 
of ALL MAKES o PULLEY BLOOKS. They will 
be GLAD OF OFFERS of Pulley-Blocks of any make 
in fair working order, or of Pulley-Blocks which have 
failed, if accompanied by a short statement of the 
cause of failure. Names of makers, size and type 
should be hould be clearly stated. 


WHITECHAPEL. 


ld-established Engineering 


WORKS FOR SALE as Going Concern. Free- 
hold could be bought or taken on lease and arrange- 
ments would be made —— leaving part of the purchase 
money on res 0 ag only apply, HICKS, 
ARNOLD & MOZLEY, 35, King Street, os 
Garden, Solicitors. R27 


i 1 Yo be Sold, Leasehold, Steel 

Phd gm in Sheffield, near railway station, trams 

al,comprising Crucible Melting Furnaces; Fo 

oe te five Steam Hammers, 7 to 70 cwt. ; Cold Ro g 
Milis, Warehousés, Sheds and Offices; economical Steam 
Power Plant ; Water Supply. The site contains 
about 5} acres, four of which are available for extensions 
and tipping.—Apply, R. HEBER RADFORD, SON anp 
SQUI 16, St. James’ Row, Sheffield. 9442 


"the following British Patents 


are FORSALE :—Nos, 12314/02, 24408/08, 24451/06 
19504/07, eee pranaye7, a others applied ~ 
All relate to operating or Papeonen ey of 
Forging Maddy sae steam hydewuite or purely hydraulic) 
as well as of other Hydraulic Machine Tools, &., ~ 
which is oy gy Bae ry on the Continent as “Ast- 
falck’s System.” her, No. 24450/06, Method and 
— for the Manufacture of Tubular Metal 

ies.” Presses built according to these patents can 
be shown in actual operation.—For particulars please 
apply to A. BORSIG, Tegel, near Berlin. 9383 











Wanted, Marine Engineer's 


SHAFT LATHE, about 42 in. centres, to 
take 25 ft. to 30 ft. between centres.—Address, P 911, 
Offices of Exarngerine. Poli 


AUCTION SALES. 


Wheatley Kirk, Price & Co. 
LONDON, MANCHESTER anp 
° NEWCASTLE-ON-TYNE. 
(Established 1850.) 


a a a D ELECTRICAL 


AUCTIONRERS AND 
ARBITRATORS. 


46, WATLING STREET, LONDON, E.C. 
16, ALBERT 8Q., 26, OOLLINGWOOD S8T., 
MANCHESTER. "NEWCASTLE-ON-TYNE. 


Telephones & Telegrams at each Address. 














FOR SALE. 


al 
uyers and Sellers 
of Important Second-hand 
ELECTRIC LIGHTING AND POWER PLANTS, 
in good running order, 
are requested to communicate with 
WHEATLEY KIRK, PRICE & OO., 
46, 6, Watling ‘Street, London, E.C. 





team (ai Types) ‘Boilers, 
Vertical, Loco., Cornish, Launch, Field-tube ; also 
Air Receivers, Feed-water Heaters, Cylinders, &.— 
Tur GranruaM Borer & Orank Co., Lrp., Grantham. 
9046 


Tor 25, 20, 16 and 12 


Fe Sale, 
N.HP. New Double- cylindér PORTABLE 


ENGINES, ready to load up at a moment's notice, 
Inspection invited at our works.—BARROWS & a 
Lap., Banbury. o478 


For Sale, 6-ton Steam Wag 
pe ne completed very strong, for fore - 
id take 3 tons on trailer; will be 


Saab» > Aneny *‘Adarees, 8S. L., care of omer east 
5 


Oornhill, 
Sale, Quadra le Ex- 


or 

F pansion Marine Set Vertical S M ENGINE 
and WATER. TUBE BOILER, in excellent condition. 
—Oan be inspected, and full Bustioulere and price ob- 
tained at WOODNUTT & CO.’S Works, St, Helens, — 





Fer Sale—Six Baker’s Patent 


OIL SEPARATORS, in perfect condition, com- 
ete, with Vacuum Extractors and Fittings. rs 4; 
lication from THE BOURNEMOUTH & POOLE 
RICITY SUPPLY CO., Lrp., Yelverton aoe, 
Bournemouth. 


Fer Disp osal, Pair of High- 


class tne ENGINES, 26 in. cylinders by 
4 ft. stroke, double-beat valves, with trip gear ; 12 ft. 
diameter drum lagged with steel plates; steam and 
foot brakes ; almost ready for delivery. The Engines 
have been made to an order from abroad, and it ie found 
they are not now wanted.— pply to the makers, 
BRADLEY & c RAV EN, Lm. Wakefield. R15 


TO WATERWORKS ENGINEERS. 


Fe Sale, Two Sets of Dee 


Well Bucket and Plunger Rocker PUMPS, wi 
Suspension Rods, each set capable of delivering 
1,000,000 gallons per 24 hours from 320 ft. with 18-in. 
steel rising mains, and two Compound Horizontal 
ENGINES, with Locomotive Boilers, insured at 140 Ib. 

re. Each set has Water Softener ang Heater, 
and is nearly new and very economical Oan be 
seen at work near London. Enquiries prised. 

Apply, A. E. NUNN & CO., Lrp., Finsbury House; 
Blomfield Street, London, E.C. 9471 


NEW DREDGING PLANT FOR SALE 


(fered for Sale, an entirely 
he sn cag Mn ic 

cu n 

(compound) largely 500 Tup., eneaity of 1 cable 














And an os BARGE and BOTTOM 
SUCTION DREDG with delivery pump, arty 4 
460 cubic yards, fitted with main engine for 


mp of 320 1.HP. and engine wet Pe Foe 
of 100 L LHP. Suction de * . 
to WERF 6U 
edam (Holland). 


h 89 ft. 6 in, 
0, Firms A. F. SmuLpsrs, 
K 543 


scl 





Fer Sale or on Royalty.—A 


FIRM WANTED to purchase ieseik or acquire 
license to manufacture and sell to the trade, an im- 
seat od patented article of great merit and simplicity, 

orming an essential part of every steam, + BAS, oil and 
peer oe a e) engine, hydraulic and air pump, 
by the hundred tho is annually ; can 

be made on ordinary lathe. Has been fully tested and 
orders now on file from some of the largest engineering 
works in the Country. A rare chance to secure an 
article that sells on sight.—Address, P 939, Offices of 
ENGINEERING, P 939 


(2s Engine, National“ XA,” 


- about 90 Brake HP., self-starter, with 10 tents 
and gas bags complete ; can be used with Dowson or 
quction gas, with which it develops about 75 Brake 
HP.; a splendid smooth-running engine, practically 
new, has been used for driving e ectric light dynamo 
and ‘is only being sold on of i of 
town high-pressure electriccurrent. ‘Bargain forquick 
sale as room is required. — Address, , Offices of 
ENGINEBRING. R7 


N ew Loco.-type Boilers ready 
for Immediate Delivery. 

12 N.HP., with Colonial firebox, for 80 Ib. working 

16 N.HP., _ Colonial Firebox, for 100 lb. working 


16N HP. toe coal fuel, for 100 Ib. working pressure. 
Two “Marine Return Tube Boilers, 4 ft. 6 in. dia., 5 ft. 
long, for 120 lb. working pressure, Lloyds’ ce 








cate. 
Vertical Cross-tube Boilers from 1 to 14 N. HP., for 801b, 
pressure, ready for immediate delivery. 
WALTER W. COLTMAN & OO., P 396 
Central. Boiler Works, Loughborough. 


Re Sale, Electrically-driven 


AIR COMPRESSING PLANT :— 

Two Ingersoll-Rand Belt-driven Air Compressors. 
Capacity, 2687 c.-ft. free air per minute each Machine. 

Two ditto, ditto. Capacity, 1414 c.-ft. free air per 
minute each Machine. 

One Ingersoll-Sergeant Belt-driven Air Compressor, 
with automatic unloader. Capacity, 285 c.-ft. free air 
per minute. 

One Holman Compressor, belt-driven. Oapacity, 
800 c.-ft free air per minute. 

Electric Motors for driving above complete with 
starters, switches and fuses. 





One 215 HP. 480 volts DLC. -C. Moto 

One 205 HP. 400 volts Sing i-phase Motor. 
Two 110 HP. 400 volts D.-C. Motors. 
Two 14 HP. Electric Motor Hoists. 





All above Machines are in excellent order. 
Further details and prices from THE TILBURY 
CONTRACTING AND DREDGING ©0., Lrp., L. ©. C. 





Sewer Works, Tower Bridge Road, 8.E. P 927 
Fr § Sale :— - 

und Corliss Condensing ENGINE, 17 in. 

and 28 n. cyls., 42 in. stroke. [390 revs. 


150 KW. Steam GEN ERATING SET, 230 volts, 652 amps, 

Steam GENERATING SET, 110 volts, 520amps, 460 revs, 

DYNAMO, 220 volts, 310 amps. 

DYNAMO, 110 volts, 300 amps, 600 re 

Electric-driven Double- sued HAULAGE WINCH, 
with 100 B.HP. Motor. {cyls., 9in. stroke. 

Powerful Steam-driven WORM WINOH, pair of 16 in. 

Worthington Compound Duplex PUMP, with 14in, and 
20in. steam cyls., 12in. water c ater ovis. 15 in, stroke. 

Double Cameron-type Boiler FEED PUMP, pair of 14in. 
steam cyls., 11} in. rams, 12 in. stroke. 

PULSOM ERS, os. 9, 6, 5, 4, 3 and 2 

Motordriven ‘Hydraulic ‘PUMP, three 3} in. rams, 6in. 

Lathes Planers: Seeneuh, may ates Drilling Machin 
es, ers, It ~~ achines, 
various sizes. favited. 


Descriptive Oatalogue of 2500 tots free on a 

Machinery let out on hire or sold on hire. 

THOS. W. WARD, Limirxp, ALBION Works, SHEFFIELD. 
Telegraphic Address ; “ Forward, Sheffield.” 6522 


New Marine Fiagines and 
Boilers Fo Sle. 


COMPOUND SURFACE CONDENSING ENGINES: 
One 5 in. and 10 in. dia. by 6 in. stroke, 
Two 7 in. and 14in. dia. by 9 in. stroke. 


One 8 in. and 16 in. dia. by 10 in. stroke. 
One 11 in. and 22 in. dia. by 16 in. stroke. 





9567 


One 4 ft. 6.in. dia. b; bth. 0. lone. 
One 6 ft. Oin. dia, by 7 tt. 0 in. long. 
Two9 ft. 6 in. dia. by 8 ft. 6 in. long. 


Alex. ‘Wilson, Engineer, 


8, LOMBARD COURT, LONDON, EO. 


harles D. Phillips, M.I.M.E. 


—In beg own stock at my Works, Emlyn Son 
Second-hand 


BALE Wink Gloucester. Good 

HIRE, or PURCHASE HIRE. oe 

for cash. SMe aay for all purposes :— Horizon 

tical, Duplex, Coneriiegs!. Pulsometers. 
selection of New Duplex orthington Pumps dase 
in stock. Over 100 Pumps, all —~: New and Second- 


ae bs: tak: or- Sold: New 


as WORKS, 11 ,250 equare feet all on 
floor, heated with hot water pipes, Northern 

-aeey tiebes Fitted with new and up-to-date machiner, 
for general engineering work ; power, suction gas plan{ 
Ample room for extension, rates only £30 per annum 
one hour from London. — Address, 9496, Offices o: 
ENGINEERING. 3496 









hand, wre Ne mtn = uy overhauled. e Cross © 
Condensing DING and PUMPING ENGINE, high 
and low pressure rane = in. by 18$ in. by 24 he 
2 











stroke. Established 41 
MISCELLANEOUS, 
W. G. Walker & Co., 
i, aoe Hill Street, Victoria Street, West- 
minster, has 


WELL-EQUIPPED WORKSHOPS 
at above address, with Machine Tools, Steam Boiler, 
and Electric Motors, and 
UNDERTAKES LIGHT ENGINEERING WORK. 
Dynamo and Motor Repairs. 


TESTING AND EXPERIMENTAL WORK. 
Tel. : 1622, Victoria. 
[the Glasgow Railway 
Engineering Company, 
VAN TD. 
London Offies 18, + rey ace: S.W. 
MANUFACTURERS OF 


9524 





RAILWAY ey WAGON AND TRAMWAY, 
EELS AND AXLES. 


CARRIAGE. AND WAGON IRONWORK, —_ 
CAST-STEEL AXLE BOXES. 9007 





Tue Guascow Routine Stock AND PLANT Works. 


Ht: Nelson & Co., Ltd., 
BUILDERS OF RAILWAY CARRIAGES, 
WAGONS, ELECTRIC CARS and LIGHT RAILWAY 
ROLLING STOCK OF EVERY DESCRIPTION. 
Makers of WuEELS and AXxLEs, RAILWAY PLANT, 
Foreine, Surrn Work, Iron anp Brass CaAstInes. 
Registered Office and Chief Works : Motherwell. 
Manchester Office : os a Buildings, 

rt Squai 3382 
London Office : 14, Teadenhali Street, E.C. 


Pp & W. MacLellan, Limited, 
CLUTHA WORKS, GLASGOW. 
MANUFACTURERS OF 
RAILWAY CARRIAGES AND WAGONS 
OF EVERY DESCRIPTION, 
RAILWAY IRONWORK, BRIDGES, ROOFING, &c. 
Chief Offices : 129, Trdngate, Guaseow. Od 8547 
Registered Office: 1084, Cannon St., London, E.C, 





See our Display Advert. in next week’s issue. 


he Metropolitan Amalga- 
MATED RAILWAY CARRIAGE AND 
WAGON COMPANY, Limitep. 


Makers of RAILWAY ROLLING STOCK and 
IRONWORK of every. description. 

Works :— Asuspury, MANCHESTER; LANCASTER, 
LANCASTER; BRITANNIA, BIRMINGHAM; SALTLEx, 
BIRMINGHAM; OLDBURY, BIRMINGHAM; PETERBOROUGH 

London Offices—36, VicroriA STREET, WESTMINSTER. 

Head Office—Sa.tLey, Binmincuam. Telephone Nos. : 
4722, 4723. Telegrams: “Metro, Birmingham.” 8934 


Midiand 


RAILWAY-CARRIAGE AND WAGON CO., L1p., 
Miptanp Works, BirMINGHAM; and 
ABBEY WorRKS, SHREWSBURY. 











Railway Carriages, 
Railway Wagons, 
Tram Cars, &e., &c. 3085 
W 28018, Rolling Stock, &e., 


FOR SHIPM 
WHEELS, AXLES, FORGINGS, 
CASTINGS, &. 
STEEL CONSTROUUTIONAL WORK. 





9470 


W. R. Renshaw & Co., Ltd., 


Puanix Works, STOKE-ON-TRENT. P.A.B. 





DUMBARTONSHIRE. 
SITES FOR FAOTORIES. 


° + ° 
aluable Sites for Factories 
available on the ESTATE of STRATHLEVEN, 
in the County of Dumbarton, betwzen the Vale of 
Leven and the Town of Dumbarton. The portion of 
the Estate referred to extends along the River Leven 
(which flows out of Loch Lomond and discharges into 
the Clyde) for upwards of two miles, is admirably 
situated as regards labour, and is adaptable for almost 
any kind of industry. 

For particulars apiy to BABTIE & CRAIG, Writers, 

Dumbarton. 
December, 1 1908. P 935 


TO SHIPBU TLDERS, MANUFACTURERS, 
AND OTHERS. 


The MERSEY noes & | & HARBOUR BOARD are 
to receive 


()feersto FrontCestain Portions 


of their LAND, with extensive water fron 
and forming eligible ‘Sites for Shipbuilding, or 
Erection Manufacturing, Engineering, or other 


by eh 
Further particulars can be obtained on ett 


to the a Be 
MI KIRK BURTON, 
General Manager ‘and Secretary, 





Dock Office, Liverpool. 








rawing Pens (our Pateni) ) 

are capable of drawing fine work for over an 

hour without re-filling or cleaning. 7s. 6d., post 

abroad 6d. extra.—UNION DRAWING OFFICE, 
St. Vincent Street, Glasgow. 








Bess gshaw’s Wrought-iron Pu. - 
LEYS, as used in Government Department: 
are the strongest, chea and best in the mark-+ 
Salk debvory given. Illustrated price list, conta 
mn gy 8% of Pay by wheels, belts 8, 
ree.—J. BAGSHAW & SONS, Lrn 


Engine Batley, Yorkshire. 8 


NASMYTH, WILSON & CO., L. 


BRIDGEWATER FOUNDRY, 
PATRICROFT, NEAR MANCHESTER, 
MAKERS OF COTTON, JUTE, HIDE & FIBRE. 
HYDRAULIC PRESSES. 
PUMPING ENCINES & PUMPS, STEAM HAMMERS, 
STAMP HAMMERS, &c. 9354 


See [Mustrated Adet., page 27, last week and next issue, 
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CONDENSING 


AND 


WATER COOLING 


THE KLEIN ENGINEERING c2(19°8)L7© 
94,MARKETS* MANCHESTER. 











RAPID 
ELECTRO- MAGNETIC 
SEPARATORS. .... 


FOR METALS, DESTRUCTOR REFUSE, POTTERS’ SLIP. 
The Crescent, BIRMINGHAM. 


DROP FORGING PLANT 


BRETTS PATENT 


Bretr Patent Lirter COL 


ENG 
NEXT WEEK. 


COVENTRY. 
SEE ADVERTISEMENT 


“ PATERSON" 


FILTERS & SOFTENERS. 


(See displayed advt. Dec. 18th issue, p. 15.) 
Write for Pamphlet to— 9059 


PATERSON ENCINEERING CO., Lro., 


21, Amberley House, Norfolk §t., Strand, London, W.C. 


R. G. ROSS & SON, 


GREENHEAD Works, GLASGOW. 


HAMMERS 


Sore Maxers “RIGBY’S PATENT” 
STEAM, AIR, ELECTRIC, BELT. 


THE STANDARD ENGINEERING 
CO., Ltd., 


























a 
z LEICESTER. 
G fmene [Or 
< é we Patentees and 
& uo P= Makers of the 
r2) ““ STANLOCK” 
Fro System of 
9 f ! f HEATING and 
¥ VENTILATING. 
z ; 
< 
5 Also Specialists in 
= DUST 
EXHAUSTING, 
Aut Aan MECHANICAL 
Cocx ; 
a tees DRAFT, and 


FORGE PLANTS. 
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FOR 


WATER PURIFIERS, &c., 


THE HARRIS "PATENT FILTER LTD. 


Grainger Street W 
NE WCASTES- on, TYNE. 
SS 


OA 








STEEL WIRE BRUSHE: Ss 


FOR ALL PURPOSES. 
(Only best Yorkshire Steel Wire employed.) 
Illustrated Price List on application. 


Wi.hiam O:s=EUn,/i) 
Cogan Street, HULL. 9109 } 











**LITTLE HUSTLER”’ 
DRILLS & GRINDERS 
y.% 


. 
THE me fae gd eral co., Lrp., 
Farringdon Avenue, E.C. 








“DEY” = Registers. 


See last and next week for displayed Advert. 


DEY TIME RECISTERS, LTD. 


Howarp B 
40, Paradise Street, RO RERPOOL. 9018 
75, Queen Victoria Street, LONDON, E.C. 


Stirling Water-Tube Boller, 


HIGHEST EFFICIENCY GUARANTEED. 





See Illustrated Advertisement, page 79, last issue. 


THE STIRLING BOILER CO., LTD., D.. 


25, VICTORIA 8T., LONDON, 8 W. 


WIGGLESWORTH & co., Ltp., 


Mill Lane, BRADFORD. 


FRICTION CLUTCHES. 


SEND YOUR ENQUIRIES. 9305 











FOSTER BROTHERS, Limited, 


TUBES & FITTINGS, 


Main Steam Pipe Installations,” 
WEDNESEVvIy Ty. 


ENTWISLE & CASS, Lo. 


Engineers, BOLTON, 


For CENTRIFUGAL, puMPs, 
CLUTCHES, Geaniva. 
CASTINGS up to 10 TONS. 
BLEACHING, ABYEING & . PRINTING 


“GREAVES” BLUR LIAS LIME 


carn aaa AS BRC 
And. "PORTLAND CEMENT. 


0 FasEne SELENITIC from **Greaves”’ 


The a! 
Blu Ar ii delivered per rai! 


cov ered trucks send beset oa all 
2 ~ in Birmingham and 


GREAVES, BULL & LAKIN, Lim. 


Chie’ at Office i. ABBU RY, LEAMINGTON. Te ic Address, 
— es, Ha: ary — ndon Depot 9, Grove Bridge, Maryle- 

"x ‘W. Tel London. Birmingham Depot, 
ester W hart, Selaguanes Greaves, Birmingham. Od 6364 


Wo sas Harbury, Stockton & Ettington, Warwickshire 


G. 8 A. HARVEY, in. 


GOVAN, GLASGOW, w. 


MAEERS OF 


HIGH-CLASS 
MACHINE TOOLS. 


; PROMPT DELIVERY. 8889 
CATALOGUE ON APPLICATION. 


See our Tlustrated adver 

















Wo 








in next week's issue. 


MALLEABLE 


gRONASTEEL CASTING 





ENGINEERS 2 TOOLMAKERS 


TO MACHINE CLEAN 


BRIGHT 
ALL OVER 


PARKER FOUNDRY ue DERBY 


ON AOMIRAL L 











F. WIGGINS & SONS, 


102 & 108, MINORIES, E., LONDON. 
For Lamps, Stoves, Ventilators, Electrical Work 
and Philosophical, and for all purposes. 
LARGEST STOOK IN THE WORLD. 


CONTRACTORS TO H.M. GOVERNMENT, 
: TaLurnone No. 2248, AVENUE. 9834 











Phone : 5570, xs pg Telegrams : ‘* METALADOS,” 


RIiITisHnH BURAAVU 


ROBERT W. HUNT & GCO., Engineers, Norfolk House, Cannon St, B.C. 


INSPECTION ano TESTS oF RAILS anp FASTENINGS, STRUCTURAL 
MATERIAL, BILLETS, PIG IRON, AXLES, CARS, MACHINERY, &o., &o. 
W. L. COOPER, Manager. 8989 JOHN J. CONE, Resident Partner. 
American Offices :—Chicage, New York, Pittsburg, San Francisco, Montreal, St. Louis. 


carrutners’ PI|MPS. 


J. H. CARRUTHERS & CO., Ltd., 


POLMADIE IRONWORKS, + - 
9053 QLASGOW. 


CRANES. 


Cables : ROBHUNT. 













See large Advertisement in first week in each month. 


JACK’S 











ALL SIZES AND TYPES. 


Tel. Address: “ Cranes, MoTieRWELL.” 
Al and Engineering Tel. Codes. 


ALEXANDER JACK & CO., 


THE “ HARRIS-ANDERSON ‘i 
CONDENSER TUBE PROTECTOR 


Preserves CONDENSER TUBES 


from CORROSION and PITTING. 
AMONGST OTHERS, FITTED TO 


“LUSITANIA” and “MAURETANIA,” 


“ CARONIA,” CARMANIA,” “ Pong ci tag i ‘ST. PATRICK,” 
; ‘ &c., 











er 


7 a a 


THE ilies PATENT FEED WATER FILTER; Lro. 


82, VICTORIA STREET, Bank Chambers, 24, Grainger St. West, 
WESTMINSTER, 58.W. NEWCASTLE-ON-TYNE. 


T.A.—"' Winptieut, Lonpon.” T.A.—" 
Tel. No.—876, Westminster. Nat. Tel. —3220, Central. 


WInvTIGHT, NEWCASTLE-ON- . 9 











Lift Makers etry - To Mis Majesty 
Gp Special Appointment Py, Sb SC Ring Edward WE. 


WAYCO0OD 





ELECTRIC, PASSENCER, 
HYDRAULIC, cOODs, 
HAND POWER SERVICE. 


WEAR WELL ano LAST LONG. 


CATALOGUES. AND ESTIMATES FREE. 9199 








~ THE “PEPPER” STEAM STEERING GEAR 


is €asy to keep at work, easy to repair, 
works silently, works with steam at high 
or low pressure. It is by far the most 
economical and efficient steam-steering 
gear on the market to-day. Write us to- 
day for our fully illustrated catalogue 


ROBERT ROGER & CO., Ltd., 

















R. WAYGOOD & CO., La., DEPT. B 3, Head Olfice& Works: Falmouth Rd.,S.E. 


Engineers, Stockton-on-Tees. 9571 


> SPRINGS 


AND 


ae » Spring Washers 


— 






 ———— 


J. PARKINSON N & SON, 


Shipley, Yorkshire. 


Manufacturers of .. 


LATHES, GEAR CUTTERS, 
MILLERS, BORERS. 


sss DREADNOUGHT ” 
MILLING FILE. 


Sole Makers and Patentees: 9555 


THE PATENT FILE & TOOL CO., Lto. 


8, White Street, Moorfields, London, E.C. 


The GONTRAFLO CONDENSER 
COMPANY, Ltd., 


3 & 5, Crown Court, Old Broad Street, 
LONDON, HO. 


—_— 9346 
For large Advt. see page 8 in our issue of Dec, Tl 


The Chrome, Rawhide & Tanned Leather Co., 
60, Salusbury Rd, Kilburn. LONDON, N.W. 


FOR POWER TRANSMISSION. 


THE wee SPRING =. 
Birmingham, 


















E 
Es 














THOMAS HART, ey ty 4 England 


Pamphiet, ‘ Rope 


Modern Drilling and Boring Machines, 


ALL TYPES AND SIZES, 8017 
for Engineers and Boilermakers. 


CAMPBELLS & HUNTER, Li. 
Dolphin Foundry, LEEDS. 
See Illustrated Advertisement, Jan. 15th. 


Koppel's Works Tramways. 


See large Advt. alternate issues. 








-_— 9503 
ARTHUR KOPPEL, 27, Clement's Lane, 
LONDON, E.C. 


wantosr’s LAMINATED 
LEATHER BELTING 


Sewing Machine Leather Banding. 


ALL SIZES HYDRAULIC LEATHERS. 


PETER McINTOSH & SONS, 


129c, Stockwell Street, GLASGOW. 9371 
Established 1821. Telegrams: ‘‘ Macintosh,” Glasgow. 


nt oe PYogu 
COALVILLE. 


Telegrams : 











* STABLEFORD, 
COALVILLE.” 








Stephenson Place, 
BIRMINGHAM. 


Tele TN. 
“ Stableford.” Midland i 
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MARSHALL, SONS & Co., Le. CAINSBOROUGH, ENcLAND. 




















ea dan Oats; Ghdeiboreeih Casula Telegrams: "Marshalls, Gainsboro’.” ‘Telephone: No. 40 & 41. 

ES 79, Farringdon Road, LONDON, £.¢. Eingineers & Boilermakers. 
EE " eephobe: Ne. ous, ous =s-s HORTZONTAL ENGINES up to 1000 HP. 

55 BOILERS, Cornish, Lancashire, Loco., Vertical, &e, 
i The GRAND PRIX ald tdypERTYPE ENGINES, Simple and Compound, 
i DIPLOMA of HONOUR, WeRTICAL ENGINES, Simple and Compound. 

i MILAN EXHIBITION, PORTABLE and SEMI-PORTABLE ENGINES. 








1906. Traction Engines, Road Rollers, and OIL TRACTORS. 
OVER THRASHING MACHINERY for all Countries. 
130,000 GRINDING MILLS. SAWING MAOHINERY. 
ENGINES, BOILERS, &c., GOLD DREDGING PLANTS. 
MADE. THA PREPARING MAOHINERY, &c. oa us 








FELTEN & GUILLEAUME-LAHMEYERWERKE A.-6. 


Electrical Engineers & Contractors, Frankfort-on-Main. 


> ELECTRIC MOTORS with POWER-EQUALISING 
APPARATUS for driving ROLLING MILLS. 


London Address: THE LAHMEYER ELECTRICAL CO., LTD., 


109-11, NEW OXFORD STREET, W.C. 8971 
Telegrams—‘t DREHSTROM,” LONDON,” Telephone—133 & 134, GERRARD. 



































SMM 2 SPEV CLA Z2 


CREAR RASS? RING W OLA SS 
| rts) UP i : ——_s SECA AS = 
ak F fa DA TE Ni NG H | N E S 


GRINDING FORALL 
fA 


PP - | 4 gsPLAsi ASS GSILE ST QS BNNOW “URPOSES 
477775 JB ONS 


9408 











Ot O] ad. 4 5 — —) 8B) 


BEX 


(1000 Candle Power « 3° 57... 

















Our Oil Gas Plants make users quite independent of Gas and Electric Light Companies. 

It is particularly adapted for Engineering Works, Foundries, Breweries, Dye Works, Collieries, 
Brick Works, and all large Shops and Spaces. 

WILL SAVE 50 PER CENT. ON LIGHTING BILL where either electric light or gas are in use. 

Installations of any size can be erected in one to four weeks, according to number of lamps required. 

These Lamps, with small Oil Tank and Pressure Pump, comprise all Plant requisite for any size 


installation. 
The following well-known Firms are users of this System :— 
J. H. ANDREW & CO., Ltd., Sheffield CRAMLINGTON COLLIERY CO., Ltd., Northumberland. 
Sir W. G. ARMSTRONG, WHITWORTH & CO., Ld., Manchester} HUNSLET ENGINE CO., Ltd.,. Leeds. 
H. BESSEMER & CO., Ltd., Sheffield. THE KIRSTALL FORGE CO., Ltd., Leeds. 
CAMMELL, LAIRD & CO., Ltd., Sheffield. SMITH & COVENTRY, Ltd., Salford, Manchester. 


WRITE TO-DAY FOR PARTICULARS TO— 


THE UNITED KINGDOM LIGHTING TRUST, LIMITED, 
(Dept. ‘‘E’’), 231, STRAND, ‘W.C. 


sesieteieiiaiasiaiemeshiiiniesl Shines 
Printed by the Proprietors at their Printing Offices, The Bedford Fess, 20 and 21, pay, in the Parish of St. Martin’s-in-the-Fields, and Published by Caartzs Rox.2t Jonnson, at the Offices of ENGINEERIN( 
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